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PURPOSE

The purpose of this memorandum is to transhiE t.he fnterim
E_conomic Guidance f,or Weter Ouality Standards Workbook tor trse Uy
the States and Regions. in considering ea o;omi;;- at 

- 
v ious points

in t.he process of setting or revising water quality standarhs.

POLICY IMPLEMENTATION:

we recommend Ehe subject guidance, including the various
sCreening 1eve1s and measures preiented, be irirp J_ -ment ed as
reference points- aad used. as guides by the Stales,and Regions.
The measures outlined in che gui4ance- are not intended ts; be
appl ied as a-beoLute decis ion poincs. ,  States rnay use other
economically defeneible approachee ii"[ieu of tiiiiee s,lgg""t.d in
this int .er im guidance.

_This g'uidance is deeigned for "iiFq. in:ttre iiildr. gualiry
standards program and d.oes not. repiesenE Agency guida-nce outside
of that program.

IACKGROUND:

Economic factors may be considered. at seveial different
points in Ehe water quality sEandards program; :The, water quality
standards regulation provideir foi such consid<lration in E.hd
Io-LJ.OWrng areas t

Directors
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SeeEion L31. 12- -Anl idegradal ion
(a) (2) . .  .a l lowing lower water qual i ty is necessary tso
accommodate important economic or social development, in
Ehe areas in which the waE.ers are locaLed.. .

Since publication of the water quality standards regulation
j-n 1983 we have produced extensive guidance on the interpretation
and applicat.ion of the various regulatory requirernents. None of
this grridance, however. dealt extensively with the economic
cons iderat ions .

This guidance workbook is intended to fiLl that gap. IL is
anticipaced that lhe guidance will be revised fron time to time
to ref lect  State and Regional experience in i ts appl icat ion..  For
exarnple r{e intend to ad.d case studies as appendices to the
gnridance to reflec! real.world exlreriences in its application.
h additsion, the Agency is considering. revieJ.ng the r,/ater quality
regulation. If revisions to the regulation are made wiEh respect
to economic considerations. Che applicable guidarce will be
revised accordingly. However. it is 1ike1y to be at. least 3
years before any revisions to the regrrlalion are finally
promulgated and no way of anticipating whether any changes will
be made in Ehe economic provisione.

This guidance is pregented to assist SLates and EpA Regional
Offices, along with other interested parties, in understandj-ng
the economic factors that mav be considered, and the t)G)es of
tests that can be used to det.ermine: (1) i f  a designated use
cannot be attained, (2) if a vatiance to an i.ndividuaL discharoer
can be granted. or (3) if degradation of high-quality water is
warranted.

The regulatory requirement that muat be met is that
attaining a desigrrated use or obtaining a variance would resuLt
in substantial and widespread economic and socj-al- inpacts. The
regulatory requireme_nt for antidegradation is Ehat it must be. ,  ;  .  -  / - - - .  \ *shown that. Iower Vat€'r duaLEF is necessary to accommodaEe
important social an? economic development. This guidance provides
a framework for making these determinations.

The neasures and teshs sug'gested in lhis guidance are
slandard economic anal).tical t,ools. but the States are free to
provide other kiads of analysis to support their poaition.
The guidance does provide informalion on the kinds and tl4res of
analysis Ehat are appropriate and how the information can be
assembLed in order to nake a decision. IE is not an exhaustive
descripti.on of all appropriate economic analysis. Additional
information and tests may be negessary and/or desirable in
certain c ircumstances.
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-  The economic impacts to be considered are those that resul t
trom_ treatment. beyond that required by technolog"y_based
reguLatj.ons, All economic analyses oi water quiiity standards
shoyld address only t.he cost of improving Ehe 

-water 
to neet water

qual-ity standards or the cost of maintaiiing wat.er qualily in
high-gual i ty waters .

. Although EPA is responsible for approving a State, s water
quality standards, t'he State is responiible for interpreting the
circumstances of each case and detelmining where theri are 

-

substantial and widespread economic and.s6ciat impacts, or where
important economic and social development. would bi
inappropriately precluded.

Va.rious drafts of this gnridance were revj-ewed by EpA
headquarters and regional offices, states, and other
organi. zat i.ons . State and Regional staff should feel free to
contact t.he Economic and Statistical Analysis Branch in Lhe
Office of Science and Technol-ogy for adviie and lssistance
regarding Ehis guidance or related concerns. We would appreciaEe
-receiving feedback from t'he users of t.his guidance so thai it can
be improved as necessary. As with all guidance related to the
water quaLity sE.andards program, Ehis document is considered to
be part of the Water Ouality Standards Handbook- -Second Edition.

CC: L,ee Schroer , OGC
Jim Pendergast, OwM
.rohn Meagher, OWOW
wilLiam Painter.  OPPE
Regional WQS Coordinators, Regions I - X
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ECONOMIC GUIDANCE FORWATER QUALITY STANDARDS

WORKBOOK

I. INTRODUCTION

As presented in the Water Quality Standards Regulation, economic factors are
taken into consideratiol at various points in the process of setting, enforcing, or
changing Water Quality Standards This guidance is presented to assist States and
applicants in understanding the economic factors that may be considered, and the
types of tests that can be used to determine if a designated use cannot be attained, if a
variance can be granted, or if degradation of high-quality water is wananted. In order
to remove a designated use or obtain a vadance, the State ol discharger must
demonstrate that attaining the designated use would result in substantial and
widespread economic and social impacts. Likewise, ifa degradation in high-quality
water is proposed, it must be shown that lower water quality is necessary to
accommodate important social and economic development.

This workbook provides guidance for those seeking to remor'e a designated use
(such as might occur under a Use Attainability), or obtain a variance based on
economic considerations, or to lower water quality in a high-quality water, In
addition, it provides guidance to States and EPA regions responsible for reviewing
requests for variances and modifications to designated uses, and for approval of
antidegradation analyses. The guidance describes the tlpes of information and
analyses that should be considered by applicants and reviewers. The guidance,
however, is not an exhaustive description of appropriate economic impact analyses.
Additional information and tests mav be necessary ancVor desirable in certain circum-
stances.

The economic impacts considered are those that result from treatment beyond that
required by technology-based regulations. Since water quality cannot be lower than
that resulting from technology-based limits applied to direct and indirect point source
discharges and reasonable Best Management Practices (BMP) applied to nonpoint
sources, these are considered to be the baseline. Al1 economic impact analyses of
water quality standards should, therefore, address only the cost of improving the water
to meet water quality standards or the cost of maintaining water quality in high-quality
waters.

Although EPA is responsible for approving a State's water quality standa(ds, the
State is responsible for interpreting the circumstances ofeach case and determining

Economic Guidancefor Water Qudlity Standards 1 -1



where there are substantial and widespread economic and social impacts, or where
important social and economic development would be inappropriately precluded.
Each analvsis of economic imDacts must demonstrate:

that the polluting entity, whether privately or publicly owned, would face
substantial financial impacts due to the costs ofthe necessary pollution controls
(subskntial impacts or would interfere with development), and

that the affected community will bear significant adverse impacts if the entity is
required to meet existing or proposed water quality standards (widespread
impacts or important development).

This Workbook supplements the description contained in the Water Qudlity
Standards Handbook, which should be read first as it contains many important
definitions and descriptions of the regulations. Specifrc attention should be paid to
Chapters 2 (Designation of Use) and 4 (Antidegradation), which describe the context
in which this guidance is to be used. This Workbook is designed as a series of
worksheets and accompanying guidance to be used when actually calculating the
impacts of pollution control.

The intent of this workbook is to point States and dischargers in the right direction.
It does not give definitive answers as to whether or not an entity has demonstrated
substantial, widespread, or important economic and social impacts. Ifa State or
discharger has difficulty with any part ofthe analysis presented in this workbook, they
should consider seeking the assistance ofa financial expert. In addition, State and
regional EPA water quality staffshould feel free to contact EPA headquarters'
Economic and Statistical Analvsis Branch in the Office of Water for advice and
assistance.

The remaining sections ofChapter 1 provide an overview of the analysis and
describe vatious factors and concepts that generally apply to analyzing the economic
impacts of compliance with water quality standards. The following four chapters
provide detailed guidance.

Throughout this Workbook, the term "financial impacts" refers to impacts on the
entity or party that will pay for the pollution control, whereas the term "socioeconomic
impacts" refers to changes in the social andlor economic conditions ofthe affected
community. For public-sector entities, such as a publicly owned teatrnent works
(POTW), substantial impacts include financial impacts on the community, taking into
consideration current socioeconomic conditions. Widespread, on the other hand,
refers to changes in the community's socioeconomic conditions. By contrast, for
private-sector entities, substantial impacts refer to financial impacts and widespread
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impacts refer to socioeconomic impacts on the surrounding community. In addition'
the term "applicant" refers to whomever will actually complete the economic impact
analysis, whether it be the State, an individual discharger, a consultant, or some other
organization.

1.1 Designated Uses, Variances, and Antidegradation

Pursuant to the Water Quality Standards Regulation (40 CFR 131), States must
define statewide water quality goals by: 1) designating water uses and 2) adopting
water quality criteria that protect the designated uses. When designating uses, States
must consider the use and value ofthe waterbody for public water supplies, protection
and propagation offish, shellfish and wildlife, recreation in and on the water,
agricultural, industrial, and other purposes including navigation. The designated use
may or may not coincide with the existing use, but it cannot reflect lower water quality

than the existing use. As describe dinthe Water Quality Standards Handbook, if the
designated use ofa water body is also an existing use, the designated use cannot be
downgraded to one that requires less stringent water quality criteria. If, however, the
designated use is not an existing use the States may, under certain circumstances,
remove the designated use, create new subcategories of the use, or grant a water
quality standard.

Before a designated use is removed a State or a discharger must conduct and
submit a use attainability analysis to EPA. Briefly, a use attainability analysis is an
assessment ofthe physical, chemical, biological and, if necessary, economic factors
affecting the attainment ofa use. If the analysis shows that, based on any one ofthese
factors, conditions exist which make the use unsuitable or impossible to achieve, then
the State may remove the designated use.

In many cases, a designated but unattained use for a stream segment need not be
removed. Instead, individual dischargers may be granted variances from the water
quality standards for a limited time with the expectation that they will be able to
comply with water quality standards by the time their variance expires. A variance is
preferable to a removal of a designated use since other dischargers, who are capable of
meeting the standards, must comply with the standards through their permits ln cases
where a discharget can meet water quality based permit limits for some parameters, a
variance would not be granted for those parameters. The variance procedure is
designed to encourage compliance with the Clean Water Act witldn a reasonable
timeframe.

States are also required to adopt an antidegradation poticy to protect existing uses,
high-quality waters, and water quality in waters that are considered to be outstanding
national resources. The antidegradation policy allows States to lower water quality in
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higher-quality waters only if it is necessary to accommodate important economic or
social development. The use of the term "important" communicates a general sense
ofthe level ofeconomic and social development. This provision is intended to permit
degradation ofhigh-quality water bodies in only a few extraordinary cases where the
benefits ofthe economic or social development unquestionably outweigh the costs of
lowering water quality. Under no circumstances, howevgr, may water quality fall
below that required to protect existing or designated uses.

For each ofthe circumstances described above, the Water Quality Standards
Regulation allows the applicant to take economic considerations into account. When
applying for a change in a designated use or for a variance, the applicant must
demonskate that meeting water quality standards will cause substantial and
widespread economic and social impacts. The antidegradation provision requires that
the applicant demonstrate that important economic or social development would be
prevented unless lower water quality is allowed. In all thfee cases, the same general
tests of impacts are used.

1.2 Pollution Sources

The choice of methods used to evaluate the economic impacts of meeting water
quality standards depend, in pall, on whether pollution conttol is the responsibility ofa
privately or a publicly owned entity. Since the polluting entity or parly may not be the
one to pay for reductions, tlte analyses focus on the party that pays for pollution
control. Some of the more common privately owned entities include, but are not
limited to: manufacturing facilities, agricultural operations, shopping centers and
other commercial development, residential developments, and recreational develop-
ments. Publicly owned entities include: publicly owned sewage treatment works,
roads, and other municipal inftashucture.

In an economic impact analysis, the distinction between private-sector and public-
sector entities is important as it determines not only who rvill pay for the necessary
pollution controi, but also the types of funding mechanisms available. For example, in
the case of a privately-owned entity, the facility can raise the money through loans
and equity funds but may W to pass some or all ofthe cost on to the consumer in the
form of higher prices, In the case of a publicly-owned entity, the community can float
bonds to pay for the capital costs, with the cost of the bonds and operating expenses
covered by user fees and/or tax revenues. The different impact measures are
addressed in two separate chapters. Chapter Two provides guidance on public-sector
entities and Chapter Three provides guidance on private-sector entities.

Whether publicly or privately owned, polluting entities can be point (direct
discharge) or nonpoint (runoff and erosion) sources ofpollution, Attainment of water
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quality standards is not limited to controls placed on point sources. Water quality

standards are applicable to nonpoint sources ofpollution despite the fact that there

may be no direct implementation mechanisms for nonpoint sources. Although
pollution control approaches used by nonpoint sources may differ substantially ftom

approaches typically employed by point sources, analysis of the ensuing economic
impacts still depends upon whether tJre entity providing the pollution control is
privately or publicly owned.

1.3 Substantiallmpacts

A financial analysis of the discharger should be conducted to determine if the

capital and the operating and maintenance costs ofpollution control will have a

substantial impact. This analysis is typically performed by the discharger and
reviewed by the State, although there may be cases where the State or some other
group completes the analysis on behalf of the discharger. The first step is to estimate
the capital and the operation and maintenance costs of the necessary pollution control
(see Figure 1-1). The second step is to determine how the entity will finance the
necessary reductions. If the entity is publicly-owned (e.g a municipal sewage
treatment plant), the households in the community will bear the cost either through an

increase in user fees, an increase in taxes or a combination ofboth. The burden to
households resulting from total annual pollution control costs must be estimated. In

addition, the financial impact analysis must consider the comrnunity's ability to obtain

financing and the general economic health of the community.

If the entity is privately-owned (e.g. a manufacturing facility), the analysis should
consider factors such as t]le entity's ability to secure financing and the degree to which
it will be able to pass the cost ofpollution control on to its customers in the form of
higher prices. The financial impact analysis of private-sector entities employs a
variety of financial ratios and tests. Some of these ratios and tests include benchmark
values to help in the analysis.

Demonstration of substantial financial impacts is not sufficient reason to modiff a
use or grant a vatiance from water quality standards' Rather, the applicant must also

demonstrate that compliance would create widespread socioeconomic impacts on the
affected community.

1.4 Widespread Impacts

States and dischargers will need to consider the possibility that financial impacts
could cause far reaching and serious impacts to the community. An important factor
in determining the magnitude ofthese impacts is defrning the geographical area

Economic Guidance for Water Quality Standards l -5



affected. The affected area might be a town, city, region, county or some combination
of these geographical units.

Equally important arc the types of impacts that might occur. There are no
economic ratios or tests per se to evaluate socioeconomic impacts. Instead, the
relative magnitude of a group of indicators should be taken into account. For public-
sector entities, the applicant will need to estimate the chaqge in socioeconomic
conditions that would occur as a result of compliance. Ofparticular importance are
changes in factors such as median household income, unemplo)rynent, and overall net
debt as a percent offull market value oftaxable property. For private-sector entities,
the assessment of widespread impacts should consider many of the same
socioeconomic conditions. The analysis should also consider the effect of decreased
tax revenues if the private-sector entity were to go out ofbusiness, income losses to
the community if workers lose theirjobs, and indirect effects on other businesses.

In some instances, several entities potentially may suffer substantial impacts. For
example, this situation can arise where seve(al facilities are discharging to a stream
segment that is being considered for a change in designated use. While a separate
financial analysis should be performed for each facility, the impacts on all the facilities
should be considered jointly in the analysis of widespread impacts.

1.5 Antidegradation

As with removing a use or granting a variance, eco-nomic impacts are considered
as part of an antidegradation review. While the teminology is different, the tests are
basically the same. In the first case (discussed in Chapters Z,3, and 4), a finding of
substantial and widespread economic impacts can be the basis for granting a variance
or changing a designated use. In the case of antidegradation, the analysis must show
that maintaining "high-quality waters" will preclude important economic and social
development. As such, the two cases can be thought of as two sides of the same coin.
Variances and downgrades refer to situations where additional treatment to meet
standards may result in declining economic and social conditions, while
antidegradation refers to situations where lowering water quality may result in
improved social and economic conditions.

When performing an antidegradation analysis, the first question is whether the
costs of the pollution controls needed to maintain the high-quality water will interfere
with the development. If not, then lower water quality is not "necessary" for the
development to take place. If, on the other hand, the costs will interfere with the
development and lower water quality is "necessary" for the development to take place,
then the analysis must show tlat the development would be an important economic
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and social development. These two steps rely on the same test as the detetmination of
substantial and widespread economic and social impacts.

1.6 Organization of the Rest of the Workbook

The remainder of this Workbook addresses the measurement of economic impacts.
In Chapter 2, guidance is presented to assist applicants in evaluating financial impacts
on public-sector entities. Chapter 3 presents guidance on evaluating financial impacts
on private-sector entities. Chapter 4 provides a discussion ofhow to assess whether
impacts are widespread as well as substantial. This discussion includes both public-
sector and private-sector entities. Chapter 5 applies the concepts developed in
Chapters 2,3, and 4 to antidegradation.

Worksheets are included in each chapter that will assist the reader in calculating
potential impacts. Chapters 2 and 3 include worksheets for: 1) estimation of
annualized costs ofpollution control, and 2) evaluation ofthe financial burden of
pollution control. Chapter 4 includes worksheets that can be used in the evaluation of
whether the impacts on the entif(ies) will result in widespread economic and social
impacts. Chapter 5 includes worksheets for determining if important social and
economic development might be lost.

In addition to presenting step by step guidance on how to estimate impacts, several
ofthe worksheets provide benchmark comparisons that allow an assessment ofthe
magnitude and relative importance ofpotential impacts. These worksheets, however,
should not be used in isolation. Discussion ofkey sources of information, important
entity and community attributes, and interpretation ofresults are found only in the
accompanying text. Applicants, and State Water Quality staff charged with reviewing
the application, should be sure to read all text accompanying the worksheets. While
Chapter 2 addresses public-sector treatment requirements, if a substantial portion of
the costs of a public facility is borne by a private entity (such as a manufacturing
facility that pays substantial user charge fees to a POTW), both Chapters 2 and 3
should be referred to.

In all cases, the determination of economic and social impacts must be made on a
case by case basis. This determination, therefole, requires the application ofgood
judgement as well as use of the guidance provided in this workbook. Additional
information and tests may be required in order to measure the size and extent ofthe
impacts. Applicants should be aware that they will be required to supply documenta-
tion to substantiate their claim of substantial and widespread economic and social
impacts. In addition to background data, however, this documentation should include
a brief written description of why the applicant believes economic and social impacts
will occur.

Economic Guidance for Water Quality Standards I -7



Figurc 1- l :
Steps in the Economic ImPact Analysis

Determining Whether Impscts Wil l  be Substant ial  and Widespread

Determine whether entity or group of etrtit ieE iE
publicty - or privatcly - owtrsd

Al loca te  cos ts  among
residential and non-residential

us€16

IJse ratio analysis to determine
if impact on €ntity is

substantial



2. EVALUATING SUBSTANTIAL IMPACTS:
PUBLIC SECTOR ENTITIES

Public entities seeking relief from meeting watet quality standard requirements must
demonstrate that the cost of required water pollution control will result in substantia'l
impacts and that there will be "widespread" adverse social and economic impacts if they
are requirecl to meet tlese standards. Fot the purposes of this workbook, a public entity
refers t0 any govemmental unit that must comply with pollution control requirements in
order to meet water quality standards. The most common example is a municipality or
sewage authority operating a publiciy owned treatment works (POTW) that must be
upgraded or expanded. Municipalities, however, may also be required to control other
point sources or nonpoint sources of pollution within their jurisdiction. The procedures
outlined in this chapter apply to all types of publicly frnanced projects that may be
required to meet water quality standards. Throughout this chapter, the telm

" State/discharger" tefers to whoever will actually conduct the financial and
socioeconomic impact analysis for the public entity, whether it be the State, the
municipality, a consultant or some other organization.

The remainder of this chapter details methodologies and sources of infomation for
determining the financial viability ofpublicly fmanced projects. Several worksheets are
presented that will assist in demonstrating substantial impacts. States/dischargers are
referred to Chapter 4 for guidance on demonstrating widespread impacts. Readers should
keep in mind that the guidance in this chapter is not meant to be exhaustive. The State
and/or EPA may require additional information or.tests in order to evaluate whether
substantial and widespread impacts will occur. In addition, the State/discharger should
feel free to include any additional information they think is relevant.

As mentioned in Chapter 1, the evaluation ofsubstantial impacts resulting from public
entity compliance with water quality standards includes two elements, 1) financial impacts
to the public entity and 2) current socioeconomic conditions of the community.
Govemments have the authority to lely taxes and distribute pollution control costs among
households and businesses according to the tax base. Similarly, sewage authorities charge
for services, and thus can recover pollution control costs tluough users fees. In both
cases, a substantial impact will usually affect the wider community. Whether ot not the
community faces substantial impacts depends on both the cost ofthe pollution control and
the general financial and economic health ofthe communify.

Ifthe public entity passes a significant portion of the pollution control costs along to
private facilities or firrns, then the review procedures outlined in Chapter 3 of this
workbook should also be consulted to determine the impact on the private entities. Both
public and private entities should consult Chapter 4 for guidance on how to estimate
potential widespread impacts on the community.
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This chapter focuses on ways to determine if the costs of the proposed project will

likely result in substantial impacts. To make this determination the State/dischalgel will

need to complete a five step analysis. As shown in Figtte 2-l the first step in the process

is to estimate the cost ofthe pollution conhol project and calculate the annual cost ofthe

proposed pollution control project. The second step is to calculate the total annual

pollution cont{ol cost per household, which includes the cost of the project and existing
pollution control costs. In the third step, the Municipal Preliminary screener is

calculated, which quickly identifies entities that clearly will not experience substantial

impacts due to the cost of the necessary pollution control. If it is not clear whether there

will be substantial impacts, entities should proceed to the fourth step, which is the

calculation of the Secondary Test. In this step public entities will need to provide

financial and socioeconomic information. For example, the abilif of the community to

finance the project may depend on existing financial conditions in the community such

as debt per capita and the communif's bond rating. The socioeconomic health of the

"o**ooity 
prior to the project's construction will also be an important indicator of

whether the pollution control would impose a substantial impact on the community. The

fifth and final step of deterrnining whethef impacts are "substantial" is evaluating where

the community falls in the impacts matrix. This matrix takes into ccnsideration the

Municipal Preliminary Screener and the Secondary Test score. Latet, in Chapter 4,

estimated changes in socioeconomic health indicators will be reviewed to evaluate the

extent to which the impacts can be considered widespread.

The remainder ofthis chapter is divided into five sections that detail the essential steps

of an evaluation of substantial impacts for publicly financed ptojects Figure 2-1

illustrates the steps and decision points in this process. The ftve steps are:

Verify Project Costs and Calculate the Annual Cost of the Pollution Control

Project - This section discusses factors that should be considered when selecting

a pollution conkol project. It also describes the type of general information about

the proposed project that should be ptovided. In addition, it discusses how to

annualize capital costs of the project and calculate total annual costs of the

pollution control ploject.

. Calculate Total Annualized Poltution Control Costs Per Household - This

section outlines the calculation of total annual pollution control costs per

household. The costs ofthe proposed project and existing pollution control are

included.

. Calculate and Evaluate the Municipal Preliminary Screener Score - This

section explains the "screener" which identifies only those communities that

clearly will not face any substantial impacts
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2.1

Apply the Secondary Test - This measurement incorporates a characterization
of the communib/'s current financial and socioeconomic well-being.

Assess where the community falls in The Substantial Impacts Matrix - This
matrix evaluates whether or not communities are expected to incur substantial
economic impacts due to the implementation of the pollution control costs. If the
applicant cannot demonstrate substantial impacts, then they will be required to
meet existing water qualif standards. If impacts are expected to be substantial,
then the applicant goes on to demonstrate whether they are also expected to be
widespread.

Verify Project Costs and Calculate the Annual Cost of the Pollution Control
Project,

Before the impact analysis can be perfomed, the project costs should be verified and
then annual costs calculated.

2.1.a Verify Project Costs

The first step ofan economic analysis ofa publicly financed project is an evaluation
of the proposed project. Public entities should consider a broad range of discharge
management options including pollution prevention, end-of-pipe treatment, and upgrades
or additions to existing treatment. Specific types of pollution prevention activities that
should be considered are:

Public Education;
Change in Raw Materials;
Substitution of Process Chemicals;
Change in Process;
Water Recycling and Reuse; and
Pretreatment Requirements.

Many ofthese approaches are particularly relevant to industrial indirect discharges to
the public sysiem. Whatever the approach, the applicant must demonstrate that the
proposed project is the most appropriate means of meeting water quality standards and
must document project cost estimates. If at least one of the treatment altematives that
meets water quality standards will not have a substantial financial impact, then the
community should not proceed with the analysis presented in the rest ofthis workbook.
General information regarding the proposed pollution control project and other projects
considered should be supplied in Worksheet A.

The most cost-effective approach to meeting water quality standards should be
considered. Submissions should include assumptions about excess capacity, population
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growth, and consideration of altemative technologies where appropriate. The most
accurate estimate ofproject costs may be available from the discharger's design engineers.
If site-specifrc engineering cost estimates are not available, preliminary project cost
estimates canbe derived from a comparable project in the State or from thejudgement of
experienced water pollution control engineers. (See Appendix A for sources of
engineering cost information.) Capital, operation and maintenance (O&M), and other
project costs can be summarized using Worksheet B. For comparative purposes, cost
estimates (e.g. capital, O&M, other project costs) for each alternative being considered
should be presented in the same units (typically annualized costs, $/y.r) and for the same
year. The next section explains how to annualize project costs.

For illustrative purposes, the example of a local govemment upgrading their existing
wastewater treatrnent facility in order to meet water quality standards is used throughout
this chapter. Details of this example may differ significantly from other projects
undertaken to meet water quality objectives. Other tlpes of public-sector water pollution
control, however, would be analyzed in a similar fashion using the worksheets included
in this chaptet.

2.1,b Calculate the Annual Costs ofthe Pollution Control Project

Since capital costs f'pically will be paid over several years, annualized costs are used
in the evaluation ofeconomic burden to the community. The capital portion ofproject
costs is typically financed over approximately 20 years, by issuing a municipal debt
instrument such as a general obligation bond or a revenue bond. Local govemments may
also finance capital costs using bank loans, state inflastructure loans (revolving funds),
or federally subsidized loans (such as those offered by the Farmers' Home
Administration).

It should be noted that interest rates used to annualize costs are dependent on the type
of debt instrument used as well as the recipient's credit standing. For example, revenue
bonds typically are financed at a slightly higher interest rate because of their dependence
on revenues ftom services as opposed to being guaranteed by the full faith and credit of
the jurisdiction. Because interest rates affect the interest payment and thus the annualized
capital cost of the project, it is important that the interest rate used on Worksheet B
reflects the debt inshument (i.e. municipal bond, commercial bank loan, state revolving
fund 1oan, or other instrument) likely to be used by the municipality.

The calculation of total annualized cost of the project is presented in Worksheet B.
First, capital costs are summed and the portion ofcosts to be paid for with grant monies
are deducted, as these costs will not need to be financed. Next, the annualization factor
is calculated using the formula supplied on Worksheet B, or the annualization factor is
found in Appendix B, Annualized capital cost is then calculated by multiplying the total
caDital costs to be financed bv the annualization factor.

Economic Guidance for lllater Quality Standards 2-4



Next, annual operating and maintenance costs are summed, and the total is added to
the annualized capital cost. These costs should include the costs of monitoring,
inspection, permitting fees, waste disposal charges, repail, administration, replacement,
and any other recurring costs. All recurring costs should be stated in terms of dollars per
year. The sum ofthe annualized capital cost and total annual operating and maintenance
costs is the total annual cost of the project. In the next section, the annualized costs paid
by households in the community are calculated.

., ., Calculate Total Annualized Pollution Control Costs Per Household

In order to assess the burden that total pollution control costs are expected to have on
households, an average annualized pollution control cost per household should be
calculated for all households in the community that would bear project costs. In order to
evaluate substantial impacts, therefore, the analysis must establish which households will
actually pay for pollution control as well as what p(oportion of the costs will be borne by
households. These apportioned project costs are then added to existing pollution control
costs paid by households.

It is important to first define the affected community. The "community" is the
govemmental jurisdiction responsible for paying compliance costs. In practice, pollution
control projects may serve several communities or just pottions of a community. In the
case ofa sewage agency serving several communities, once project costs are allocated to
each community served, the economic analysis is conducted on a community by
community basis. In the case of a community in which only a poftion of the community
is served, the affected community is defined as those who will pay the compliance costs.
In such cases, it may be diffrcult to obtain socioeconomic data for just part of the
community and data for the entire community may be used instead. The area that is
affected may not be the same as the area that is paying, tlerefore it may be appropriate
to evaluate widespread impacts, described in Chapter 4, over a community that is defined
differently than the paying community.

If project costs were estimated for some prior year, these costs should be adjusted
upward to reflect current year prices using the average annual nafional Consumer Price
Index (CPI) inflation rate for the period. The CPI inflation rate is available from the
Bureau ofLabor Statistics. An additional source reporting the CPI inflation rate is the
CPI Detailed Report, which is published monthly by the U.S. Depadment of Labor,
Bureau of Labor Statistics.

The ratio of the cunent CPI io the CPI for the year of the cost estimates indicates how
much costs have increased over the period. This ratio can be applied to the cost estimates
to "bring them up to current year costs." Likewise, there are engineering cost indices that
can be used for this purpose.
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If project costs are not distributed simply according to wastewater flow or tax
revenues, then consideration should be given to separately analyzing the impacts on users
who pay a disproportionate share of the costs. This situation can arise, for example,
where industrial dischargers to a sewer system are assessed pollutant surcharges to pay
for their share of the cost of advanced fieatment necessitated by the presence of their
pollutants. Remaining costs would then be split among households according to
wastewater flow or tax revenues, whichever is appropriate. The total amount of the
pollution control project to be recouped by surcharges should, therefore, be removed from
the total project cost before costs are allocated according to wastewater flow or tax
revenues.

In calculating the total annual cost ofpollution contol per household, current costs of
pollution control must be considered along with the projected annual costs of the
proposed pollution control project. The existing cost per household usually can be
obtained from the most recent municipal records. For example, it can be found in the
sewer enterprise fund accounts for communities that maintain a separate enterprise fund.
It is not necessary, in such cases, to sum all the cost components. Instead, use the most
recent operating revenues, divided by the number of households served. In cases where
the community does not maintain a separate enterpdse fund for sewers, the cost elements
can be summed from the consolidated statement for the community. If the portion of
proposed project costs that households are expected to pay is known or is expected to
remain unchanged, then use Worksheet C to calculate the total annual cost ofpollution
control per household. If the portion paid by households is based on flow, then should
refer to Worksheet C: Option A as well.

The cost per household as a percent of median household income is used in Section
2.3 as a screener to quickly identifu those communities that clearly will not face
substantial impacts due to pollution control. For guidance in estimating impacts on non-
household users (e.g., industrial, commercial), refer to Chapter 3.
2.3 Calculate and Evaluate The Municipal Prelirninary Screener Value

Whether or not the communif is expected to incur "substantial" economic impacts due
to the pollution control project is determined by joint\ considering the results of two
tests. The first test is a "screener" to establish whether the community can clearly pay for
the project without incurring any substantial impacts. The Municipal Preliminary
Screener estimates the total annual pollution control costs per household (existing costs
plus those attributable to the proposed project) as a percentage of median household
income. The screener is written as follows:

Municinal Preliminarv Screener = Averase Total Pollution Control Cost ner Household
Median Household Income
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Median household income information for many municipalities is available from the
1990 Census of Population. If median household income is not available for the current
year, it should be estimated for the current year by using the CPI inflation rate for the
period between the year lhat median household income is available and the cunent year.
To calculate the inflation rate over the relevant period, use the "percent change ftom the
previous annual average" (annual inflation rate) presented in the CPI Detailed Report.
For example, if the current year is 1993, 1990 is the most recent year that median
household income is available, and the percentage changes for the 1990, 1,991, and 1992
annual averages respectively arc:5.2,4.I and 2.9, the adjustment factor equals:

Adjustment Factor :  1.052 * 1.04i  *  1.029 = 1.13

Adjusted Median Househotd Income =
Median Household Income + Adiustment Factor

Depending on the results of the screener, the community is expected to incur little,
mid-range, or large economic impacts due to the proposed project (see Worksheet D).
If the total annual cost per household (existing annual cost per household plus the
incremental cost related to the proposed project) is less than 1.0 percent of median
household income, it is assumed that the project is not expected to impose a substantial
economic hardship on households. The screener is therefore set at 1.0 percent of median
household income. Communities with screener results of less than 1.0 but still fairly close
to 1.0, however, may still want to proceed to the Secondary Test.

Communities are expected to incur mid-range impacts when the ratio of total annual
compliance costs to median household income is between 1.0 and 2.0 percent. If the
average annual costper household exceeds 2.0 percent of median household income, then
the project may place an unreasonable financial burden on many of the households within
the community. In either case, communities move on to the Secondary affordability Test
to demonstuate substantial impacts. For example, assume that Communify XYZ has a
screener of 2.3 percent. Although it appears that the community faces large impacts,
substantial impacts have not necessarily been demonstrated and the community must
proceed to the next step and apply the Secondary Test. Dischargers with screener values
well below 1.0 percent are assumed to be able to pay for pollution control without
incurring any substantial economic impacts and are required to meet existing water
quality staldards. They do not need to proceed to the Secondary Test (see Figure 2- 1).

2.4. Apply Secondary Test

The Secondary Test is designed to build upon the characterization of the financial
burden identified in the Municipal Preliminary Screener. The Secondary Test indicates
the community's ability to obtain financing and describes the socioeconomic health ofthe
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community. Indicators describe precompliance debt, socioeconomic, and financial
management conditions in the community. Using these indicators and the scoring system
described below, the impact of the cost of pollution control is estimated. Specifically,
applicants are required to present the following six indicators for the community:

Debt Indicators

. Bond Rating (if available) - a measure of credit worthiness of the community;

. Overall Net Debt as a Percent of Full Market Value of Taxable Property - a
measure of debt burden on residents within the community;

Socioeconomic Indicators

. Unemployment Rate - a measure of the general economic health of the
community;

. Median Household Income - a measure of the wealth of the community;

Financial Manasement Indicators

. Property Tax Revenue as a Percent ofFull Market Value ofTaxable Property - a
measure of the funding capacity available to support debt based on the wealth of
the community; and

. Property Tax Collection Rate - a measure ofhow well the locai government is
administered.

A more detailed description ofthe six indicators, as well as altemative indicators for
states with prope y ta-r limitations, are presented below. Table 2-1 summarizes the
indicators and what is considered to be a strong, mid-range, or weak rating.

Debt Indicators

Bond Rating

Current ratings for the community summarize a bond rating agency's assessment of a
community's credit capacity. The ratings generally reflect current financial conditions.
If security enhancements like bond insurance have been used for the bond issue, however,
the bond rating on a particular issue may be higher than local conditions justift. Only
ratings for uninsured bonds, therefore, should be used.

Many small and medium sized communities have not used debt financing for projects
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and, as a result, have no bond rating. The absence of a bond rating does not indicate
strong or weak financial health. When a bond rating is not available, this indicator should
not be included in the analysis of substantial impacts. When available, the rating for the
most recent general obligation bond should be used. If a general obligation bond has not
been issued recently, the most recent rating for a sewer bond should be used. Recent
bond ratings are included in municipal bond reports from rating agencies (e.g., Moody's
Bond Record, Standard and Poor's Corporation).

Overall Net Debt as a Percent of Full Market Value of Taxable Propertv

Overall Net Debt is debt repaid by property taxes. It excludes debt that is repaid by
special user fees (e.g. revenue debt). This indicator provides a measure ofdebt burden
on residents within the community and measures the ability of local govemment
jurisdictions to issue additional debt. It includes the debt issued directly by the local
jurisdiction and debt of overlapping entities, such as school districts. It compares the
level of debt owed by the community with the full market value of real ptoperty used to
support that debt and serves as a measure of the community's wealth-

Debt information is available from the financial statement of each community. In most
cases, recent financial staternents are on file with the State (e.g., State Auditor's Office)
Overlapping debt may or may not be provided in a community's financial statements. The
property assessment data (assessment ratio) should be readily available through the
community or the State Assessor's Office. The boundary of the affected community
generally conforms to one or more community boundaries. Therefore, prorating
community data to reflect specific sewice area boundaries is not normally necessary for
evaluating the general financial capability of the affected community.

Socioeconomic Indicators

Unemnlovment Rate

The unemployment rate is defined as the percent of a community's labor force
currently unemployed. If the unemployment rate in the service area is not avaiiable, the
encompassing county's rate may be used as a substitute. The Bureau oflabor Statistics
(BLS) maintains curent unemployment rate figures for municipalities and counties
National unemployment data is also needed for comparison purposes. This information
can be obtained from the BLS are available by request at (202) 606-6392. A community's
unemployment rate is considered to be below the national average if it is more than 1o4
below the national average. Similarly, a community's unemployment rate is considered
to be above the national average if it is more than 10lo above the national unemployment
rate. If the community's emplo).ment rate is equal to the national average unemployment
rate, plus or minus 17o, then the community's unemployment rate is assessed as being
eouai to the national rate,
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Median Household Income

Median household income (MHI) is defined as the median of the total income dollars
received per household during a calendar year in a given area lt sewes as an overall
indicator of community spending capacity. Median household income, which was also
used in the screener process, is available fiom the 1990 Census or through state data

centers. The state value is also needed for comparison putposes. If a cornmunity's median
household income is more than 10% below the state's median household income' then it
is considered to be below the state's median. If a community's median household income
is more than 10% above the state's median, then it is considered to be above the state
median value. If, however, the community's median household income is equal to the
state median, plus or minus 10%, then the community's median household income is
assessed as being equal to the state's median household income.

Financial Management Indicators

Propertv Tax Revenues as a Percent ofFull Market Value ofTaxable Prope4v

This indicator can be referred to as the "property tax burden" since it indicates the
funding capacity to support new expenditures, based on the wealth of the community.
Some states and local jurisdictions may have established legal limits on the amount of
property taxes that can be levied as a percent of full market or assessed value of real
property. Property assessment data should be readily available through the community
or the State Assessor's Office. ProDerW tax revenues are available in communities' annual
financial statements.

Propertv Tax Revenue Collection Rate

This rate is an indicator of the effrciency of the tax collection system and a measure
of how well the local govemment is administered. It compares the actual amount
collected from property taxes to the amount levied. Property taxes levied can be
computed by multiplying the assessed value of real property by the property tax rate, both
of which are available ftcm a communitv's financial statements or the State Assessor's
Office.
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Alternative Indicators for States with Property Tax Limitations

Two of the indicators may not be appropriate in states with statutory limits on
property tax collections and/or rates, or where data on full-market value oftaxable
property ate not available.

The first of these indicators -- The Overall Net Debt as Percent of Full Market Value
ofTaxable Propefty -- can be replaced with:

Overall Net Debt Per Capita

In calculating the Secondary Score, the following ratings for Overall Net Debt Per
Capita should be used:

Greater than $3,000 :  weak :1

$1,000-$3,000 = mid-range = 2
Less than $1,000 : strong = 3

The second ofthese indicators -- Property Tax Revenues as a Percent ofFull-
Market Value ofTaxable Property -- has no appropriate substitute in cases where
property taxes are at their limit or where full-market value oftaxable property
cannot be estimated. In such cases, this indicator should be dropped and the other
five factors are assigned equal weights.

These six indicators are then used to fonn a composite assessment of the
community's economic health and the financial impact of the required project.
Worksheet E can be used to record each indicator. For each of the six indicators, the
community is rated as weak, mid-range, or strong, based on the thresholds presented in
Table 2- 1. For example, if a community's median household income equals $ 1 5,000 and
the state's median household income equals $17,000, the community would be considered
weak on this measure. If, however, the community's median household income were
$19,000, then the community would be considered strong on this measure.

Next, a Secondary Score is calculated for the community by weighting each
indicator equally and assigning a value of 1 to each indicatorjudged to be weak, a 2 to
each indicatorjudged to be mid-range, and a 3 to each skong indicator. A cumulative
assessment score is arrived at by summing the individual scores and dividing by the
number of factors used. Worksheet F,provided at the end of Section 2.4, guides the
applicant through this calculation. The cumulative assessment score is evaluated as
follows:

less than 1.5 is considered weak
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between 1.5 and 2.5 is considered mid-range
greater than 2.5 is considered strong

For example, consider a Community XYZ, which has:

a weak ratio of overall net debt to full market value of taxable
property : 1,
a weak bond rating : 1,
a mid-range unemployment rate : 2,
a mid-range median household income = 2,
a shong property tax collection rate : 3, and
a strong ratio of property tax revenu€s to fuIl market value of
taxable property : 3.

[ ( 1  +  1+2+2+3+3 ) /61 :2

The Secondary Score for Community XYZ, eqlua'l to 2, falls into the mid-range category.

Ifthe applicant is not able to develop one or more of the six indicators, they must
provide an explanation as to why the indicator is not appropriate or not available. Since
the point of the analysis is to measure the overall burden to the community, the debt and
socioeconomic indicators are assumed to be better measures of burden than the financial
management indicators. Consequently, if one of the debt or socioeconomic indicators is
not available, the State/discharger should average the two financial management
indicators and use this averaged value as a single indicator with the remaining indicators.
This averaging is necessary so that undue weight is not given to the financial management
indicators.

2.5 Assess Where the Community Falls in The Substantial Impacts Matrix

The results of the two tests are considered jointly in determining whether the
community is expected to incur substantial impacts due to the proposed pollution control
project.

In the following matrix, the cumulative assessment score for the community is
combined with the estimated household burden. The combination of factors establishes
whethet impacts can be expected to be substantial- In the example of Community XYZ,
their screener equaled 2.3 percent and their cumulative assessment score equaled 2. They
are, therefore, in the middle cell in the far right column and thus have a rating of "X" in
the matrix presented below (Table 2-2).

In the matrix, "X" indicates that the impact is likely to be substantial. The closer
the community is to the upper right hand comer of the matrix, the greater the impact.
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Similarly, "/" indicates that the impact is not likely to be substantial. The closer to the
lower left hand corner of the matrix. the smaller the imoact. Finallv. the "?" indicates that
the impact is unclear.

For sommunities that fall into the "?" category, ifthe results ofboth the Secondary
Test and the Municipal Preliminary Screener are borderline, then the community should
move into the category closest to it. Take, for example, a community that falls into the
center box, with a cumulative assessment score of between 1 .5 and 2.5 and a percent of
median household income (MHI) between 1.0 and 2.0. If the cumulative score was 1.6
and the percent of MHI was 1.8, then the community should be considered to fall into one
of the adjacent "X" categories. If results are not borderline, other factors such as tlre
impact on low or fixed income households, the presence of a failing local industry, and
other projects the community would have to forgo in order to comply with water quality
standards should be considered. Relevant additional information might include
information collected from intewiews with municipal financial officers, special reports
on industry tuends that may alfect local employers, and specific financial and economic
indicators. The State/discharger should provide any additional information they feel is
relevant. This additional information will be critical where the matrix results are not
conclusive.

EPA will interpret a "/" :rating to mean that the community is not expected to
incur substantial impacts as a result of the pollution control project. Communities falling
into this category will be required to meet existing water quality standards. If the
applicant State/discharger disagrees with the results of the Secondary Test, they may
present additional information to the Regional EPA Administrator documenting the
unique circumstances of the community. Since the impacts are not substantial, there is
no need to demonstrate widespread impacts. EPA will interpret a "X" rating to mean that
the community will incur substantial impacts, Before a water quality standard is modified
or changed, however, communities falling into this category must demonshate that
impacts are also widespread. For those communities rated "?", EPA's interpretation will
rely on the additional information presented by the State/discharger. It should be noted
that, in this case, there is no "correct" set of information. It will be up to *re applicant to
collect whatever information they feel is relevant in describing the unique circumstances
affecting their community. For example, the matrix may suggest that the community's
financial condition is strong. At the same time, however, a local industry may be failing.
In such a case, it is importart to determine the importance of that industry to the local
economy (as measured by its contribution to area employment, payroll, and tax revenues)
and whether the indushy itself would be affected by the project. Communities falling into
either the "Xu or the "?" category should proceed to Chapter 4 to determine whether the
impacts are also expected to be widespread.

Economic Guidance for Water Quality Standards 2-13



Figure 2-L:
Measuring Substantial Impacts
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Table 2-l

Secondary Indicators

Secondary Indicators

Indicator Weak Mid-Range Strong

Bond Rating Below BBB (S&P)
Below Baa
(Moodv's)

BBB (S&P)
Baa (Moody's)

Above BBB (S&P)
or Baa (Moody's)

Overall Net Debt as
Percent of Full

Market Value of
Taxable Proper$

Above 5% 2%-5Yo Below 2Yo

Unemployment More than 1olo
above National

Average

National Average More than 1%
below National

Average

Median Household
Income

More than 10%
below State Median

State Median More than 1004
above State

Median

Property Tax
Revenues as a
Percent ofFull

Market Value of
Taxable Property

Above 4olo 2%-4% Below 2%

Property Tax
Collection Rate < 940 94% - 98% > 98Yo



Table 2-2
Assessment of Substantial Impacts Matrix

Secondary
Score

Municipal Preliminarv Screener

Less than 1.0 Percent Between 1.0 and
2.0 Percent

Greater than
2.0 Percent

Less than 1.5 ,| X X

Between 1.5 and
2.5

,|

Greater than 2.5 ?



3. EVALUATING SUBSTANTIAL IMPACTS: PRIVATE-SECTOR ENTITIES

For facilities owned by the private sector, measuring substantial impacts requires
estimating the financial impacts on the entities that will pay for the pollution controls. For
example, compliance with water quality standards may require that a particular facility,
perhaps a factory, install additional wastewater treatrnent. After estimating the cost of the
additional wastewater treatment, the next step is to measure the ability ofthe factory to
pay for the additional treatment. Ifthe analysis shows that the entity will not incur any
substantial impacts due to the cost ofpollution control (e.g., there will be no significant
changes in the factory's level ofoperations nor profit), then the analysis is completed. If,
on the other hand, the analysis shows that there will be substantial impacts on the entity,
then the resulting impacts on the sunounding community must be considered (e.g. the
impact of lost employment on the community's employment base, or the impact on the
overall economy ofthe community). Impacts to the surrounding community, referred to
as widespread impacts, are addressed in Chapter 4.

The following sections describe the steps involved in evaluating whether impacts will
be substantial. These steps are outlined in Figure 3-1. This chapter explains how to adapt
each of the steps to a range of data sources and provides worksheets to assist the
discharger in working through each step. The analytic approach presented here can be
used for a variety ofprivate-sector entities, including commercial, industrial, residential
and recreational land uses, and for point and nonpoint sources of pollution. The guidance
provided in this chapter, however, is not meant to be exhaustive. The State and/or EPA
may require additional information or tests in order to evaluate whether substantial and
widespread impacts will
occur. In addition, the applicant should feel free to include any additional information
thev feel is relevant. The steos described in fuither detail in the rest of the chaoter are:

Verify Project Costs and Calculate the Annual Cost of the Pollution Control
Project - This section discusses factors that should be considered when verifiing
that the proposed pollution control project is the most appropriate solution to the
pollution problem. It also describes the type ofgeneral information that should
be provided about the proposed project. In addition, it discusses how to annualize
capital costs ofthe project and calculate total annual costs of the pollution control
project.

tr'inancial Impact Analysis - This section describes the types of financial tests
that should be applied to measure the impact on the applicant. The primary
measure is profitability. The secondary measures include indicators ofliquidity,
solvency, and leverage.

Most of this chapter is written in terms of evaluating whether there will be a substantial
impact on a particular discharger. This type of analysis is necessary whenever there is a
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request for a variance. These same tests, however, can be used to analyze the impact on
a group ofdischargers, as might be the case in a use attainability analysis. For example,
there may be several facilities that would confront similar requirements to improve their
waste water discharges in order to meet a higher water quality standard under
consideration. The same primary and secondary tests would be used to measure
substantial impacts in the dischargers. The difference would be, however, when the
analysis moved to measuring widespread impacts. Here the impacts on the total group
of dischargers (or all dischargers in the relevant reach) would be used to measure whether
or not the impacts are considered widespread.

3.1 Verify Project Costs and Calculate The Annual Cost of the Pollution Control
Project

Before the impact analysis can be performed, the project costs should be verified and
the annual costs calculated.

3.1.a Verify Project Costs

The first step in the financial impact analysis is an evaluation ofthe proposed pollution
control project. Private entities should consider a broad range of discharge management
options including pollution prevention, end-of-pipe treatment, and upgrades or additions
to existing treatnent. Specifrc types of pollution prevention activities to be considered
include:

. Change in Raw Materials;

. Substitute Process Chemicals;

. Change in Process;

. Water Recycling and Reuse; and

. PreteatnentRequirements.

Whatever the approach, the discharger must demonstrate that the proposed project is the
most appropdate means of meeting water quality standards and must document project
cost estimates. Ifat least one ofthe treatment altematives that allows the applicant to
meet wat€r qualiry standards would not impose substantial impacts, then they ale not able
to demonstrate substantial impacts and should not proceed with the analysis presented in
the remainder of this workbook.

Since the most cost-effective approach to meeting water quality standards should be
considered, submissions should list their assumptions about excess capacity, future
facility expansion, and alternative technologies. The most accurate estimate ofproject
costs may be available from the discharger's design engineers. These estimates can be
compared to estimates available from EPA.
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3.1.b Calculate the Annual Costs ofthe Pollution Control Project

In order to perform the economic tests, the cost of the pollution control needed to
comply with the Water Quality Standards must be calculated and converted to an
annualized cost. Initially, pollution control costs are expressed in two parts: (1) the
capital costs ofpurchasing and installing the equipment and (2) the yearly operating and
maintenance (O&M) costs. Both the capital and O&M cost estimates should be provided
by the discharger requesting relief. To assess whether the costs represent the most cost
effective means ofmeeting the water quality standards, they should be compared to costs
at comparable entities that meet the same standards. For dischargers covered by effluent
guidelines, compliance costs have been calculated by the Agency and are available for
comparative purposes. (See Appendix A.) Costs for nonpoint sources are less readily
available.

Instead of assuming that the total capital costs will be paid in the first year of
operation, these costs are usually amualized. By assuming that costs are spread out over
several years, annualization calculates the amount that will be paid each year, including
the financing costs. In order to allow for comparisons across cases, the analysis should
assume that the applicant will bonow the capital for the pollution conftol equipment and
repay the loan in even annual installments over a 10 year period. The assumption often
years is based on the likely life of the equipment. The assumption of even annual
installments is made for convenience. The interest rate on the loan should be equivalent
to the rate the applicant pays when it borows money. If it borrows from the parent firm,
the interest charge should be equivalent to the interest charged by the parent firm. If the
parent firm would lend the entity money without interest, then the interest payments
should be equivalent to the interest rate the applicant would pay to borrow from a bank
or on its line of credit. If it is impossible to detemine the appropriate interest rate, the
analysis should assume an interest mte equal to the prime rate plus one percent.

The financial tests discussed below compare the costs of compliance to other costs and
reverues of the applicant. Compliance costs and other costs and revenues must, therefore,
be comparable. In other words, they should be calculated for the same year. If
compliance costs are estimated assuming construction several years in the future, they
should be deflated back to the year of the financial data. This can be done by assuming
that the inflation rate over the last five years will continue into the future. See discussion
in Section 2.2, and Appendix A for references to inflation/deflation indices. Likewise,
if costs were estimated for an earlier year, they should be inflated to current year costs.
The Annualized Cost of Pollution Control can be calculated usins Worksheet G.

3.2 Financial Impact Analysis

The purpose ofthe financial impact analysis is to assess the extent to which existing
or planned activities and/or employment will be reduced as a result of meeting the water
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quality standards. The tests described in this Workbook ate not designed to determine the

exact impact ofpollution contlol costs on an entity- They merely provide indicators of

whether pollution conkol costs would result in a substantial impact

Four general categories of financial tests are presented in the following sections. As

indicated below, the four categories are divided into a primary measure of financial

impacts and three secondary measures of financial impacts:

Primary Measure

. Profit -- how much will profits decline due t'o pollution control expenditures?

Secondary Measures

. Liquidity -- how easily can an entity pay its short-tetm bills?

. Solvency -- how easily can an entity pay its fixed and long-term bills?

. Leverage -- how much money can the entity bonow?

Profit and solvency ratios are calculated both with and without the additional compliance

costs (taking into consideration the entity's ability, if any, to increase its prices to cover
part or all of the costs). comparing these ratios to each other and to industry benchmarks
provides a measure of the impact on the entity.

For all of the tests, it is important to look beyond the individual test results and

evaluate the total situation of the entity. while each test addresses a single aspect of

financial health, the results of the four tests should be considered jointly to obtain an

overall picture of the economic health of the applicant and the impact of the water quality

standards requirement on the applicant's health. The results should be compared with the

ratios for other entities in the same industry or activity. In addition, the ratios and tests

should be calculated for several years of operations. This will allow long-term trends to

be differentiated fiom short-tetm conditions.

The structure. size, and financial health of the parent firm should also be considered.

An important factor, which may not be reflected in the preceding measures' is the value

of an applicant's product or operations to its parent frm. For example, if a facility
produces an important input used by other facilities owned by the frrm, the firm may be

likely !o support the facility even if it appears to have only borderline profitability. The
results ofthese tests and other relevant factors, can be used to make a judgement as to the

likely actions of the applicant (e.g. shut down entirely, close one or nrore product/service

lines, shift to other ptoducts/services, not proceed with an expansion, continue operations

at current levels) faced with the pollution control investment.
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Each type oftest measures a different aspect ofa discharger's financial health. The
primary measure evaluates the extent to which an applicant's profit rate will change, and
compares the profit level to typical profits in that industry. The secondary measures
provide additional information about specific impacts that the discharger would bear if
required to meet water quality standards. In some cases, the tests might indicate that the
discharger would remain profitable (Profit) after investing in pollution control, but would
have trouble borrowing the needed capital (Leverage). This situation would indicate a
need to work with the discharger in choosing the technology and schedule used to meet
the regulations. In other cases the tests might show that the discharger has a short-term
problem with meeting the financial obligation imposed by the standards, but could handle
it in the long-run (Liquidity vs. Solvency). This is important infotmation when
considering whether or not to grant a variance so as to allow more time for compliance.

Since it is the discharger that will have to pay for the wastewater treatment, the
fmancial tests Fesented in this Workbook use data about the discharger's operations. This
data, however, may not be readily available for the discharger itself, and if available, the
discharger may consider the information to be confidential. It is EPA policy, however,
that applications based on economic considerations must be accompanied by data that
demonstrate the impacts.

Ifthe information is not available at the discharger level, it can be estimated ftom the
balance sheets or incorne statements of the firm that owns or confiols the discharger.
Estimates can be made in a variety of ways. One commonly used approach is to compare
the discharger's sales or revenues to the firm's sales or revenues and apply this ratio to
other financial facto6. For example, if the discharger is responsible for 20 percent of its
firm's revenues, than it is assigned 20 percent of the firm's current assets and cu(ent
liabilities. In some cases, particularly with manufacturing facilities, the discharger may
not sell its production directly, but may ship it to another facility owned by the same firm.
In this case, the discharger's share of sales should be calculated by detemining th€ market
value of the goods produced by the discharger, using market prices for the year being
analyzed.

The primary and secondary measures are described below, along with an example of
specific tests to be used. While there ate several ratios that could be used for each test,
to simpliff the presentation only one ratio per test is described in detail. All four primary
and secondary measures, however, should be used in the analysis.

In most cases, interpreting the results requires comparisons with typical values for the
industry. Among the sources that provide comparative information are: Robert Morris
Associates' Annual Statement Studies, Moody's Industrial Manual, Dun and Bradstreet's
Dun's Industry Norms, and Standard & Poor's Industry Surveys. The Annual Statement
Studies, Dun's Industry Norms , and Standard & Poor's Industry Surveys provide
composite statistics for firms grouped into various manufacturing and service industries.
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The Moody's Industrtal Manual provides detailed financial information on individual
firms that can be used for comparison pur?oses. Although benchmarks are available for
most financial tests, EPA emphasizes that the discharger should considet these
benchmarks as indicators of financial health and not as definitive measures.

3.2.a Primary Measure: Profitability

The Profit Test measures what will happen to the discharger's eamings if additional
pollution control is required. If the discharger is making a profit now but would lose
money with the pollution control, then the possibility ofa total shutdown or the closing
of a production line must be considered. Greatly reduced, but still positive, profits are
also of concerr. Likewise in the case of a proposed facility or proposed expansion; if
estimated profits would drop considcrably with pollution control, then the development
might not take place.

Two pieces of information are needed for the Profit Test. The first piece is the total
annual cost ofthe required pollution contool fiom Worksheet G. The second piece is the
eamings information from the entity's income statement (Worksheet H).

Earninss Before Taxes
rrolll I esl -- --.-.-------=----:--

Revenues

The Profit Test should be calculated with and without the cost of pollution control. In
the former case, the annualized cost ofpollution conhol (including O&M) is subtracted
from the discharger's eamings before taxes (revenues minus costs excluding income
taxes) for the most recently completed fiscal year. Profits before pollution control
investments have been made should be examined to determine whether the discharger was
already in trouble (either not profitable or profits far below industry norms) before
pollution control investments were made. If the discharger is already not profitable, it
may not claim that substantial impacts would occur due to compliance with water quality
standards.

The Profit Test can be calculated using Worksheets II, and I. Earnings before taxes
(EBT) should be calculated for at least the three previous fiscal years in order to identiff
any trends or atypical yeats. Eamings with pollution control costs should tre calculated
for the latest year with complete financial information. Arguably, as long as the applicant
maintains positive earnings, it can afford to pay for the pollution control. Over the long
run, however, the owner is likely to shift operations to more profitable facilities, if
possible, The workbook, therefore, guides the applicant through a more thorough
analysis, which compares the EBT, with and without pollution control, to total revenues
to yield a profit rate and change in the profit rate due to pollution control. (Use
Worksheet L) These profit rates should be compared to those for facilities in similar
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lines of business. As with otller tests, it may not be possible to compare the discharger's
rate directly with the rates of similar facilities. In such cases the discharger's profit rate
should be compared with that of firms that concentrate in similar businesses, using data
in Moody's Ind.ustrial Manua| Dun & Bradstreet's Industry Norms and Key Business
Ratios, Standard & Poor's Irulustry Surrueys, or Robert M oris's Annual Statement Studies.
If the discharger's ratio compares favorably with the median or upper quartile ratio for
similar businesses, the discharger is considered to be financially healthy. A typical
income statement, like those fornd in Moody's Industfial Manual, has been included in
Exhibit 3-1. The appropriate data have been underlined.

Although complicated, the analysis should consider whether the discharger or firm
would be able to raise its prices in order to cover some or all ofthe pollution control costs.
In such a caser revenues increase and eamings fall by an amount less than the costs of
pollution control. The degree to which the discharger is able to raise prices is difficult to
predict, and depends on many factors, Considerations should include the level of
competition in the industry, the likelihood of competitors' facilities facing similar project
costs, and the willingness of consumers to pay more for the product.

3.2.b SecondaryMeasures

The following secondary measures provide additional important information about the
financial health ofthe discharger. All primary and secondary measures will be included
in the analysis. It is not sufficient to conclude that the discharger will be unprofitable
after pollution control investments. In addition, the applicant should feel fiee to include
any additional information about the discharger's financial health that they feel is relevant.

Liquidity

Liquidity is a measure of how easily a discharger can pay its short-term bills. One
measure of liquidity is the Current Ratio, which compares current assets with current
liabilities. Current assets include cash and other assets that are or could reasonably be
converted into cash during the current year. The following items are considered to be
cutreru assets:

Inventories- finished products, products in the process of being manufactured,
raw materials, supplies, fuels, etc.;

Prepaid expenses -- expenses paid in advance ofuse such as prepaid rent;

Short-term investments -- savings accounts, certificates ofdeposit;

. Accounts receivable;
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Marketable securities; and

Cash.

Likewise, cunent liabilities are items that must be paid within the cuffent year. The
following items are considered to be current liabilities:

. Accounts payable -- purchases ofgoods for resale and services received in the
normal course of businessl

Wages payable;

Short-term notes payable -- any debt initially incuned and due in the current
year;

Accrued expenses -- expenses that have been incurred but have not yet been paid
at the end of the accounting period;

Taxes; and

. Current portion ofany long-term debt.

A more stringent test is the Quick Ratio, also known as the Acid Test, which compares
current assets without inventories to current liabilities. It does not include inventories
since they may take time to convert to cash and may be valued on the discharger's books
for more than they could be sold.

The Current Ratio should be calculated for each of the last three full fiscal years for
which there are data. Comparing ratios for three years will identifu any trends that are
developing and will ensure that the most recent year is not an unusual year that might
distort the results of the analysis.

The Current Ratio is calculated by dividing current assets by current liabilities.

Current Ratio = Current Assets

Current Liabililies

The Cunent Ratio can be calculated using Worksheet J. The general rule is that if the
Current Ratio is greater than 2, the entity should be able to cover its short-term
obligations. Frequently, lenders require this level of liquidity as a prerequisite for
lending. While a Current Ratio of greater than 2 indicates that the entity can probably
cover its short-term obligations, the impact of a major capital investment such as the
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pollution control project must be judged in conjunction with the other three financial tests
described in this guidance.

In addition, this rule (Cunent Ratio > 2) may not be approptiate for all types of private
entities c,overed by W'ater Quality Standards. The Current Ratio of the discharger in
question should be compared with ratios for other dischargers in the same line of
business. It may not be possible, however, to compare tlle discharger's ratio directly with
otler similar dischargers because this information ftequently is unavailable at the facility
level or is considered confidential. In cases where a direct comparison cannot be made,
the discharger's Current Ratio should be compared with the ratio for firms that concentrate
in similar businesses. If the discharger's ratio compares favorably with the median or
upper quarlile ratio for similar businesses, it should be able to cover it's short term
obligations. Among the sources that provide comparison information are: Robert Morris
Associates' Annual Statement Studies, Moody's Industrial Manual, and Dun and
Bradstreet's Dun's Industry Norms. The Annual Statement Studies and Dun's Industry
Norms provide composite statistics for firms grouped by different manufacturing and
service industries. The Moody's Industrial Manual provides detailed frnancial
information on individual firrns. Pages from both of these sources are displayed in
Exhibits 3-2 and 3-3, with the appropriate data indicated.

Solvency

Solvency is a measure ofan entity's ability to meet its fixed and long-term obligations.
These obligations are bills and debts that are owed on a regular basis for periods longer
than one year. Solvency tests are commonly used to predict financial problems that could
lead to bankruptcy within the next few years. Since any single year of data can easily be
distorted by unusually high ot low net income or by the timing of debt, solvency tests
must be considered over at least three years of data in order to reveal long-term trends.

As with liquidity, there are several possible tests for solvency. One commonly used
solvency test (called Times Interest Eamed) compares income before interest and taxes
to interest expenses. Another solvency test, the Beaver's Ratio, compares cash flow to
total debt. This test has been shown to be a eood indicator of the likelihood of
bankruDtcv.

Beqver's Ro,io = coth FIo*

Total Debt

The Beaver's Ratio can be calculated using Worksheet K. Cash Flow is a measure
of the cash the entity has available to it in a given year. Since depreciation is an
accounting cost -- a cost that does not use any currently available revenues -- it is added
back to reported net income after taxes to get cash flow. Total debt is equal to the current
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debt for the current year plus the long term debt, since current debt includes that part of
long-terrn debt that is due in the cu(ent year.

Ifthe Beaver's Ratio is greater than 0.20 the discharger is considered to be solvent (i.e.,
can pay its long-term debts). If the ratio is less than 0.15 the discharger may be insolvent
(i.e., go bankrupt). Ifthe ratio isbetween0.15 and 0.20, then future solvency is uncertain.
The discharger's Beaver's Ratio should be compared with the ratios of similar dischargers.
However, as with other ratios, it may not be possible to compare the discharger's ratio
directly with other similar dischargers. In cases where a direct comparison cannot be
made, the discharger's Beaver's Ratio should be compared with that of firms that
concentrate in similar businesses, using information from income accounts and balance
sheets in Moody's Industrial Manual. If the discharger's ratio compares favorably with
similar businesses, it should be able to meet its flxed and long term obligations. A typical
balance sheet and income statement have been included in Exhibits 3-4 (for calculating
total debt) and 3-5 (for calculating cash flow). The appropriate data from them has been
underlined.

Leverage

Leverage tests measure the extent to which a firm already has fixed financial
obligations and thus indicate how much more money a firrrr is capable of bonowing.
Firms that rely heavily on debt may find it difficult and expensive to borow additional
fiurds. Most leverage tests compare equiq/ to some measure of debt or fixed assets. The
Debt to Equity Ratio is the most commonly used method of measuring leverage. Unlike
the ratios discussed above, the debt to equity ratio cannot be easily calculated for a single
facility; it mustbe calculated for tlre firm, since it is usually the firm, not the facility, that
borrows money. The ratio measures how much the firm has borrowed (debt) relative to
the amount of capital which is owned by its stockholders (equity). Since values for the
Debt to Equity Ratio vary widely by the type of enterprise, the ratio should be compared
with the ratio for firms in similar lines ofbusiness. The ratio also should be calculated
with at least three years of data.

The Debt to Equity Ratio is equal to Long-Term Liabilities (long-term debt such as
bonds, debentures, and bank debt, and all other noncurrent liabilities like deferred income
taxes) divided by Owners' Equity. Owner's Equity is the difference between total assets
and total liabilities, including contributed or paid in capital and retained earnings. For
publicly held firms, use Net Stockholders Equity (which is the equivalent of Total
Stockholder Equity minus any Treasury Stock).

Lonp -Term Liabilitiesucol/LqurD' Kalro - ----------=-
Owners / Equity
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The Debt to Equity Ratio can be calculated using Worksheet L. Since there are no
generally accepted Debt/Equity Ratio values that apply to all types of economic activity,
the ratio should be compared with the ratio of firms in similar businesses. If the entity's
ratio compares favorably with the median or upper quartile ratio for similar businesses,
it should be able to borrow additional funds. These ratios can be calculated using data in
Robert Morris Associates' lnna al Statement Studies, Moody's Industrial Manual, and Dun
& Bradstreet's Dun's Industry Norms. Pages from these sources have been included in
Exhibits 3-6 and 3-7, with the appropriate data indicated.

For entities with special sources of funding, leverage is not an appropriate measure of
their abilif' to raise capital. Examples are agriculture and affordable housing, where
special loan progams may be available. In these cases, an analysis of the probability that
the project would receive this money is appropriate.

3.3 Interpreting the Results

The financial analysis should be used to determine ifthere will be a substantial adverse
impact on the applicant. As indicated above, the Profit Test should be considered first.
The Profit Test measures what will happen to the discharger's eamings if additional
pollution control is required. If the discharger is making a profit now but would lose
money with the pollution control, then the possibility of a total shutdown or the closing
ofa production line mustbe considered. Likewise in the case ofa proposed facility; if it
would make money without the pollution control but would make much less or even lose
money with it, then the development might not take place. In either case, there is the
chance that employment will be lost and local purchases by the discharger reduced.
Whether or not these impacts will be considered widespread is addressed in Chapter 4.

There are several more complicated scenados that all involve making a judgement as
to the likely impacts on the discharger, including questions ofthe timing ofcompliance.
For example, the Profrt Test may indicate that the applicant will continue to maintain
profit levels typical for its industry after compliance, but the DebVEquity Ratio may
indicate that they will have trouble raising the required capital through debt. This
problem may be solved by giving them more time to meet the regulations (a variance),
so that they can restructurc their debt and/or find altemative sources of funds. In another
case, the applicant might argue that while they will still make money and be able to raise
the needed capital, they would alternatively spend those funds on an expansion which
would have resulted in increased employment and income for the community. This is a
more difficult situation to analyze, and will depend on judgments about the relative
importance of water pollution control versus economic growth. These issues are
discussed in more detail in Chapter 4.

Another possible scenario is that the discharger may shift to an altemative economic
activity (e.g., manufacture another product or produce a different crop). While the
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applicant will not have gone out of business, this shift may result in reduced profits,
employment, and purchases in the local community that must be considered. In each
case, it is important to take the entire picture presented by the four ratios into account in
judging whether or not the discharger will incur substantial impacts due to the cost of the
necessary pollution red uctions.

Using the guidance presented in this chapter, applicants that feel they have
demonstrated substantial impacts should proceed to Chapter 4: Determination of
Widespread Impacts. Ifdischargers are not able to demonstrate substantial impacts, the
entity must meet existing standards. If a group of dischargers within the community will
experience the substantial impacts resulting from compliance with water quality
standards, these impacts should be considered jointly when assessing whether or not the
impacts will be widespread.
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Figure 3-l:
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Exhibit 3-1

XYZ INC.
CONSOLIDATED
STATEMENTS OF
INCOME AND
RETAINED EARNINGS
(DEFICIT)
FOR TT]E YEARSENDED SEPTEMBER 30, ]988, ]987, 1986

1988 1987 1986

Net sales
Cost of sales
Gross profit
Selling, general and administrativc expenses

$42,389,9s7
35.981.363
6,408,594

$33,29!,962
26.405.930
6,889,032
3,876.206

$30,?30,768
24.9',72.t85
5,758,583

1,934,35LIncome ftom operations 2,450,823 3,i12.526

Other income (deductions)
I[tercst rncome
Iflterest expense
Otler investment income - nel
Miscellaneous

Total other income (deductioN) - Ilet
lncome before income taxes
Prcvision for incomc taxes

44t,891
(10,98s)

347,613
(22,513)

373.760
3,386,586
1 .620.0t2

362,295
(46,467)
134,690
93.654

2,4',78,529
1.150.949

485.912
2,936,793
1.139.118

Net income 1,797,671 l,'766,574 1,32'7,580

Retained eamings, beginning of year
Stock diYidcnd
Cash dividend ($.11 per share, 1988; $.08 per sharc,
1987; $.06 per share, 1986)
Common stock acquired and retired
Retained eamings (deficit), end ofyear
Weighted average number ofshares outstanding

common share

Scc .cconpanying Notcs to linecial St ene.ts

1,157,528
(2,610,888)

G91,960)
r2.591)

1,726,292
(1,952,64s)

(300,693)
r82.0001

1,983,007
(r,365,590)

(218,705)

INDEPENDENT
AUDITOBS'
REPORT

To th€ Sldeholdes ofXYZ,Irc.l

We have audiied tl. consolidated balance sheets ofXYZ,Inc- at Seplenber3A,
1988 add l987,and rhe rehted coNolidatcd shrments of idcon]e lnd retained
cmitrls (deficit), and casft flows for each of tle rhE. yea6 in lh. period crded
S.ltember30,1988. Thes.fin cial sarements lre lhe responsibility olthe
Conpany's mdagemenl. Odresponsibility is to cxprcss atr opinian o. thes.
fnancial staiemelts based on olr sldits.

w. corducred our .udib ir acordaoce wiLh generalLy acccpted a fting stindards.
'those 

sland(ds r€quire $*wc plo and perform t!€.udit to obtain reasonabl.
ssslroce aboutwbetherlhe fDancial ltatements arc free ofhaterial misstatement
An audit inchdes eramininS, o. a t€sttasis, evid€nce supFoiti.g rhe amDlnts snd
dhclosues in the firucial stalemeft. An Ndilrho iDchdos ass€ssingihe
Nccoqtrti(g ldnciple! trsd and significant estimales madc by nanas.ment, as w€ll .s
.vahating th. ove.all fmancill siatement FeserLltion. We believe thal our audih
provide areasoDabLc basis tor our opinion.

lnourapinion, the !c@nrparying consolida!ed fnancial sotc$eDts preseni fairly, in
all m elial lespe.ts, the limncirl losition of the .onpanies at Septembcr 30. 1988
ard  l98T.a id lheresx lGof tbenoD. ra t io rsard tne i rc ls l f lowsfor€ lcbof  d re lh ree
yeds in the leriod oMedScplemb* 30, 1988 in confomrily with senenllyaccepted

DELOITTE I.IASKINS & SELLS
Mirncapolis, Minnesota



Exhibit  3-2

MANUFACTURERS ' GAMES, ToYs & cHILDREN's VEHICLESi EXCEPT DoLLs & BlcYcLES. slc # 3er4
Current Data Sorted by SalesComDarative Historical Data
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Exhibit 3-3

XYZ, rNc,
CONSOLIDATED
BALANCE
SHEETS
SEPTEMBER 30, 1988 AND 1987

198'7

ASSETS Current Assets:
Cash and cash equivalents
Cash investnents
Trade receivables - less allowance for doubtful

accounts: 1988, $85,352; 1987, $135,353
Inventories

Properq', Plant ond Equipmelrt:
Land
Buildings and Improvements
Machinery and equipment
Transportation equipment
office fumiture and equipment

Total
Less accumulated depreciation

$ 2,944,964 s 1,459,475
2,244,061 3369289

5,025,964
4,109,264

4,r71,42r
3,335,251

prepaid expenses and other 725.964 122.3'70- 
iotal cur€ntrassets 15,050,217 12,457'806

356,217 296,2t'7
s,476,155 4,837,392
2J6r,flr |,546,4',16
1,866,005 1,705,10?

463.750 483;769
t0,322,798 8,868,961
4.705.580 4.20',1.598

Property - net 5,617,218 4,661,363

Other Assets:
Intangiblc assets - less accumulated amortizationr 1988,
$191 ,431; 1987 , $239,281
Insurance trust
Other

Total olher assets

226,728 252,884
1,122,796 1,066,964

89.281 11.778
1,438,811 1,39'1,626

Total wJ!52!5 $.1_EJ.!_0J95

LIABILITIES AND
SHAREHOLDERS'
EQINTY

Current Liabilitiesi
Curent portion otlong-ierm debt
Accounts payable - trade
Accrued income taxes
Accrued payroll and employee benefits
Container deposits
Other accruals

$ 17,902
5,049,234

681,369
1,054,3?3

194.417

$ 32,405
2,686,669

21 400
6'78,752

1,199,263
1',78;736

Total curreot liabilities ?,001.355 4,'19'1,225

Lonq-terrn debt 53'?06 71'608

Defencd incomo taxcs 249,900 242'200

Shareholders' Equity:
Common stock - authorized 4,000,000 shares of$.05

parvalue, issued: 1988, 3,592,6?3; 198'7,3,268.337
Additional paid-incapital
Retained eamings (deficit)

Total sharcholders' equity

119,634
t4,6?1,885

(50.234r
1,1,801,285

't63,41'7

12,084,817
t . t  57 .528

13,405,',762

Total

Scc accontpMyins NDte! to Fi'ian.ial Statemcrts

$24!_afJ45



Exhibit 3-4
XYZ,lNc.
CONSOLIDATED
BALANCE
SHEETS
SEPTEMBER 30, 1988/ND ] 987

ASSETS Currenl Assetst
Cash and cash cquivalcnts
Cash investmenls
Trade receivables - less allowance fot doubtful

accounts: 1988, $85,352; 1987, $135,353
Inventories
prepaid expenses and other

Total curent assets 15,050,217 12,45',1,806

s2,944p64
2,244,061

5,025,96{
4,r09,264

725.964

s 1,459,475
3,369,289

4,r7t,421

122.1'70

Property, Plant and Equipmelrt:
Land
Buildings and lmprovements
Machinery and equipment
Transpoft ation equipmeIlt
Office fumiture and equipment

Total
Less accumulated depreciatioll

356,217
5,476,155
2,160,671
1,866,00s

463.750
10,322,798
4.705.580

296,2t'7
4,831,392
1,546,416
1,705,10?

483.?69
8,868,961
4.207.s98

ProDertv - nei 5,611,28 4,661,363

Other Assets:
Intangible assets - less accumulated amortization: I988,
$197,437; 1987, $239,281
Insurance trust
Other

Total olher assets 1,438,811 1,39'1,626

226,728
|,122,796

89.287

252,884
1,066,964

7'7.7',78

Total $24!05J46 $.1_8Jl_6J95

LIABILITIESAND CurrentLiabilitiesr
SHAREHOLDERS' Currenlporl ionoflong-termdebt
EQUITY Accounts payable - trade

Accrued income taxes
Accrued payroll and employee benefits
Container deposits
Othcr accruals

$ 17,902
5,049,234

$ 32,405
2,686,669

21,400
681,369 678,7s2

1,054,373 t,r99,263
't98.411 178.736

Total curent liabilities 7,001,355 4,797,225

Lons-rerm debt 53,706 71,608

Deferred income taxes 249,900 242,200

Shareholders' Equity:
Commofi stock - autho(ized 4,000,000 sha.cs of$.05

par value, issued: 1988, 3,592,673; 1987, 3,268,337
Additional paid-in capilal
Retained eamings (deficit)

Total shareholders' equity

179,634
14,671,885

(50.234)
1,t,801,285

163.41',1
12,084,811
1.157.528

t3,405,'762

Total

Se€ accompanying N oles to Fitancial SlatemeDts

$??;!g5JL6 $l_8J.1_6Je.:



Exhibit 3-5
XYZ,lNc,
CONSOLIDATED
STATEMENTS OF
INCOME AND
RI,TAINED EARNINCS
(DEFICIT)
FOR THE YEARS ENDED SEPTEMBER 1987. t 986

Net sales
Cost ofsales

$33,294,962 530,730,768

Gross profir 6,408,594 6,889,032 5'758,583
Selling, general and administrative expenscs 3,957.771 3'8762M 3 824 226
Income from operations 2,450,823 3'012,826 1,934,357

347,613
(22,513)

134,690
55.066 48.660 9i.654

485.972 373-760 544.112
2,936,79s 3,386,586 1.,4'78,529

$42,389,957
35.981.363 26.405.930 24.9'72.185

Other income (deductions)
Interest income
Interest expense
Other invgstment ilcome - net
Miscellaneous

Total other income (deductions) - net
lncome before income taxes

Retained eamings, beginning of year
Stock dividend
Cash dividend (5.1 I per sha{e, 1988i $.08 per share,
1987; $.06 per share, 1986)
common stock acquired and retired
Retained eamings (deficit), end ofyear
Wcighted average number ofshares outSlanding

common share

441,891
(10,985)

I,157,528
(2,610,888)

(39r,960)
(2.591r

362,295
146,4671

?iovision for income taxes 1.139.118 l'620 012 1 150-949

Net income 1,197,6i7 l,'166'514 l'32'1,580

t,'126,292 1,983,00?
(r,952,645) (1,365,590)

(300,6e3) (2t8;7's)
(82.000)

S.. !ccompanying Notes to Financial Stltemeots

TNDEPBNDENT
AUDITORS'
REPORT

To the ShachoLdes ofxYz, tsc.:

Webale axdned tlE consolidated ballnce shee.s ofxYZ, hc atSeptenber30,

t9s8 d 198?, and the related .onsolidatd d emenis ofincon€ od retained

e!tuings (d€ficil),lnd cash flows fotelchofihe thte€ v€ars in lh. pcriod ended

SepteDber 30, 198E. These fraociaL siatemeott are the responsihilitv of the

CompaDy\ ronagenont. Our respontibjlity is lo lxFrc$ an opinion on dlese

financial stztemerts lased on .ur audils.

We .onduct.d our audiB inaccordance wilh smsallv a*ePted audidng st ndards

Those sthddds roquir. rhat se tlan and pe om fie ludit 10 obtaid re6sonabl.

.s$rance about whether rhe fndcill stalemetrts de free offtatcrial missrat€meoL

An audii includes exaniniug, on a tesl blsis,.vidence sulponing the amoutsrnd

diclosures h 6e fnancial statenents. An ludn tho includes lssessids the

accounting principles used add signincant estimltes rod. bv tatagement as weu as

cv.luating the overall financiaL lt€teftentlresentaiion. we belieYe that olr suditi
pro'ide . re$onrtle bNis for ouropinion.

In Dur dlinion, tle lccom!4ying contolidatd financial stltemetis pre€edtfairlv, in

all matcrill retpects. rhE finocial positio! o I th. companie! d S.ptemtet 30' 1988

and 1987. od tbe results of the ir oDerations d theircash flows fo.€ach.fth€ three
years in fte p{iod endcd Scptenbe.lO, 1988 in confomity wilh lererallv a.ceptcd

a@usling pritciplcs.
DELO]TTE ]{ASKINS & SELLS
M inne.F.lis, Minrcsota



Exhibit 3-6

MANUFACTURERS .  GAMES,  TOYS & CHILDREN'S VEHICLES;  EXCEPT DOLLS & BICYCLES STc*3s44
cur€nt Data sorl€d by sales6omDaratlva Hislo.lcal Data
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Exhibit 3-7
XYZ, rNc.
CONSOLIDATED
BALANCE
SHEETS
SEPTEMBER 30, 1988 AND 1987

1988
'1987

ASSETS Current Assets:
Cash and cash equivalenls
Cash investments
Trade receivables - less allowance for doubtful

accounts: 
'1988, 

S85,352; 1987, $135,353
Illventories
prepaid expenscs and other

Total cur_rent assets

$ 29{4,964 $ 1y'59,475
2,244,061 3,369,289

5,025,964
4,109,264

125.964

Property, Planl and Equipment:
Land
Buildings and Improvedents
Machinery and equipment
Transportation equipment
Office tumiture and equipment

Total
Less accumulated depreciation

4,171,421
3,335,251

122.3?0
1s,0s0,217 pAal,8o6

356,2t7
5,476,15s
2,160,67r
1,866,005

463.750
10,372,798
4.705.580

Property - nct 5,617,218 4,661,363

296,217
4,83',7,392
|,546,476
r,'705,r07

483.769
8,868,961
4.20',7.5q8

Other Assetsl
Intangible assets - less accumulated amortization: 1988,
$197,437; 1987, $239,281
Insurance lrust
Other

Total other assets

226,7ta 252,884
1,t22,196 1,066,964

89.287 77.778
1,438,8r r |,397,626

Total $32,MJ46 s18.516.795

LIABILITTES AND
SHAREHOLDERS'
EQUITY

Current Liabilities:
Cunent portion oflong-term debt
Accounts payable - trade
Accrued income taxes
Accrued payroll and employee benefits
Container deposjts
Other accruals

$ 17,902
5,O49,234

681,369
1,054,373

198.477

$ 32,405
2,686,669

21,400
678,152

|,199,263
178.136

Total current liabilities 7.001.355 4.'797,225

Lone-te.m debt 53,706

Deferred income taxes

z16!8

249,900 242,200

Shareholdersr Equity:
Common stock - authorized 4,000,000 shares of$.05

par value, issued: 1988, 3,592,671; 1987,3,268,337
Additional paid-irl capital
Retained earnings (defi cit)

Total shareholders' equity

179,634
14,671,885

{50.234)
r4,801r8s

163,4t'7
r2,084,817

t t s 7 5 ) R

13,405,162

Total

See lccDmpanyinENotes Io Financial Slrtendts

i4,!!s2!5 518_516 .795



4. DETERMINATION OF WIDESPREAD IMPACTS

The frnancial impacts of undertaking pollution controls could potentially cause far-
reaching and serious socioeconomic impacts- If the financial tests outlined in Chapter 2
and 3 suggest that a discharger (public or pdvate) or group of dischargers will have
difficulty paying for pollution controls, then an additional analysis must be performed to
demonstrate that there will be widespread adverse impacts on the community or
surrounding area. There are no economic ratios per se that evaluate socioeconomic
impacts. Instead, the relative magnitudes of indicators such as increases in
unemplol.rnen! losses to the local economy, changes in household income, decreases in
tax revenues, indirect effects on other businesses, and increases in sewer fees for
remaining private entities should be taken into account when deciding whether impacts
could be considered widespread. Since EPA does not have standardized tests and
benchmarks with which to measure these impacts, the following guidance is provided as
an example ofthe types of information that should be considered when reviewing impacts
on the surrounding community.

In certain circumstances, the information presented here may not adequately address
all potential impacts. At a minimum, however, the analysis must define the affected
community (the geographic area where project costs pass through to the local economy),
consider the baseline economic health ofthe community, and finally evaluate how the
proposed project will affect the socioeconomic well-being of the community. Applicants
should feel free to consider additional measures not mentioned here if they judge them
to be relevant. Likewise, applicants should not view this guidance as a check list. In all
cases, socioeconomic impacts should not be evaluated incrementally, rather, their
cumulative effect on the community should be assessed. More detailed guidance on the
factors that should be considered when evaluating the socioeconomic impacts to
communities of meeting water quality standards is given below.

4,1 Define Relevant Geographical Area

One important factor in determining the magnitude of these impacts is defining the
geographical area in which they occur. In some cases, one community's loss may be
another community's gain, as in the case of a plant moving to another community. In the
case of municipal pollution conhol projects, the affected community is most often the
immediate municipality. There are, however, exceptions where the affected community
includes individuals and areas outside the immediate community. For example, if
business activity in the region is concentrated in a nearby community and not in the
immediate community, then the nearby community may also be affected by loss of
income in the immediate community and should be included in the analysis. If business
activity of the region is concentrated in the immediate community, then outlying
communities dependent upon the immediate municipality for employment, goods, and
services should also be included in the analvsis. Similarlv. ifa large number ofworkers

Economic Guidance for Water Quality Standards 4-I



commute to an industdal facility that is significantly affected by the costs, then the
affected community should include the home communities of commuters as well as the
immediate community-

The relevant geographic area for evaluating the socioeconomic effects of compliance
by private entities varies with each situation. For impacts ftom actions by a private entity,
the area will qpically be determined by the area in which the majority of its workers live
and where most of the businesses that depend on it are located. There are no simple rules
for defining the relevant area or community; the decision is based on the judgement ofthe
discharger and state, subject to EPA review.

4.2 Determine Whether Impacts are Widespread: Public-Sector Entities

In demonstrating that impacts will be substantial, the applicant will have shown that
compliance with water quality standards would be burdensome to the community' To
demonstrate that impacts will also be widespread, the applicant must examine the
estimated change in socioeconomic conditions that occur as a result ofcompliance.

There are no explicit criteria by which to evaluate widespread impacts. It is
recommended, however, that changes in the socioeconomic indicators listed below be
considered. For each indicator listed, the applicant should estimate the potential change
ftom precompliance conditions ifthe community were to adopt pollution controls.

. Median Household Incomei

. Community Unemployment Rate;

. Overall Net Debt as a Percent of Full Market Value of Taxable Property;

. Percent ofHouseholds Below Poverfy Line;

. Impact on Community Development Potential; and

. Impact on Property Values.

Precompliance estimates of the first three indicators were considered in Chapter 2 in the
Secondary Test. Estimated changes should be described qualitatively in Worksheet M.
Depending on the size ard tlpe of impacts on industrial and commercial discharges. these
estimated changes may be relatively large or small. In addition to changes in income,
unemployment, and debt, affected communities may be faced with impaired development
opporhrnities if pretreatment requirements or significantly higher user fees are imposed
by the POTW. The municipality should therefore assess the potential for the loss of
future jobs and personal income to the community if businesses would chose not to locate
in the affected community. The potential for impaired development opportunities can be
judged, in part, by comparing post-compliance costs to costs in neighboring communities.
The cost ofpollution control may also have an adverse effect on property values. Where
property taxes are used to finance the project, properly values may fall in response to
higher taxes. Similarly, if the project will be financed through user fees, demand for
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property in the community may fall, thus decreasing the value of property in the
community.

The extent to which estimated changes can be interpreted as significalt, however, will
depend on the health of the community before compliance. It is therefore not possible to
identi$' acceptable or unacceptable estimated changes for each indicator. For example,
if Community XYZ were determined to be in a weak condition before compliance. As
defined in Chapter 2, but the evaluation ofwidespread impacts suggests that all of the
indicators listed above will remain virtually unchanged, then widespread impacts have not
been demonstrated. Altematively, if Community XYZ were very healthy, the estimated
change in the indicators listed above would have to be very large in order for widespread
impacts to occur.

In addition, there may be secondary impacts (not captured by the primary and
secondary tests) to the community. Secondary impacts might include depressed economic
activity in a community resulting from loss ofpurchasing power by persons losing their
jobs due to increased user fees. The next section describes secondary impacts in greater
detail.

4.3 Determine Whether Impacts are Widespread: Private-Sector Entities

Ifthe financial tests suggest that a private entity or group ofentities will have difficulf
paying for pollution controls, then an additional analysis must be performed to
demonstrate that there will be widespread adverse impacts on the community or
surrounding area. The current economic condition ofthe affected community and the role
of the affected entities within the community should first be considered when determining
whether the affected community will be able to absorb the impacts of reduced business
activity or closures. Through property taxes and employment, the entity(ies) may be a
key contributor to the economic base of the affected community. In this situation,
reductions in employment caused by compliance with the water qualiff standards could
be widespread if workers have no other employment opportunities nearby. Impacts may
also be significant where the entity(ies) is a primary producer ofa particular product or
service upon which other nearby businesses or the affected community depend. The
impacts ofreduced business activities or closure will be far greater in this case than if the
products are sold elsewhere. These two examples illustrate how the interdependence
between the affected entity(ies) and the affected community is a major factor in
demonstrating that the impacts are not only substantial, but also widespread.

As important as the extent of socioeconomic impacts is the t)?e of impacts that might
occur. A worksheet has been provided to assist applicants in their evaluation of
socioeconomic impacts. Worksheet N is designed as a list of the factors applicants
should consider in determining whether impacts are not only substantial but also
widespread. The worksheet is organized to follow the text below. To make the most
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efficient use of this worksheet, applicants should read the remainder of Section 4.3 and
then collect the data suggested in the worksheet. Applicants should feel free, howevet,
to use anecdotal information to describe any corrent community characteristics or
anticipated impacts that are not listed in the worksheet.

Potentially, one of the most sedous impacts on the affected community's economy is
the loss of employment caused by a reduction in business activity or closure. The size of
this impact is dependent on the number ofjobs lost relative to the total number ofjobs in
the community, and to the job opportunities available in the community. Typically, a
decline in employrnent leads to a decline in personal income in the affected community.
The total amount of income lost by the affected community will depend, in part, on the
future job prospects of those losing their jobs. If employees leave the area in search of
opportunities, all of their income will be lost to the affected community. Workers who
are unable to market the full range oftheir skills to a new employer will receive lower
wages in subsequent jobs. If employees stay in the area and find lower paying jobs or
receive unemployment benefits, the loss of income to the affected community would be
equal to the difference between existing and future income; the cost of unemployment
benefits is calculated as a govemment expense or an expenso borne someplace else,
whichever is appropriate to the situation.

To assess the net impact on employment in the affected community, the existing rate
ofunernployment should be considered as an indicator of worker mobility between jobs.

When the unemployment rate is very high in an affected community, workers will have
a difficult time finding other jobs in that community. Where possible, comparisons
should be made between industry employment levels in the communif and the nation as
a whole. If employment levels in the industry as a whole are falling, the industry may be
in decline regardless of the burden placed on them by water quality standards regulations.
If it is clear that a private-sector entity will go out ofbusiness regardless of water quality
standards, the impact of the pollution controls should not be viewed as substantial. If the
entity is in a marginal position, however, the effect that meeting water quality standards
will have on the entif and the community should be considered. Applicants should also
consider whether the lack of alternative employment oppornrnities may lead to an
increased need for social services in the affected community. If the costs of increased
social services will be borne by the affected community, they should be included in the
assessment of widespread and substantial impacts.

Socioeconomic impacts may also include effects on the local government(s) such as
loss ofproperty tax revenues. If the financial tests in Chapter 3 suggest that an entity or
group ofentities will close, then the assessed value of property and tax revenues will fall.
If the entities are a major source ofrevenue for the affected communif, this loss in tax
revenue may be significant. One example might be water quality standards that affect
faiming practices in an agricultural region. Compliance with these standards might lowet
the profitability of many farms, even to the point of forcing them to cease operations. To
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assess the impact, the loss in property tax revenues should be compared to totai property
tax revenues in the affected community to determine the relative size of the loss. In
general, a drop of 1 percent in property tax revenues would be considered signifrcant.

If compliance is evaluated in the context of a public investrnent for which the private
entity is paying a share (e.g., a factory's share ofthe cost to upgrade a municipal treatment
plant), then the analysis of widespread impacts is more complicated. If the financial
analysis shows that the entity 01 group of entities cannot pay their share of the cost, then
the socioeconomic and public entity analysis should include this additional burden on
other users. Likewise, if the entity or group of entities are significant users of the local
utilities, then a reduction in business activity or closure may lead to a lowered demand
and possible decreased efficiency for local utilities. For example, a water supply system
may be designed with a large industrial user in mind. If much of the demand is
eliminated, the system may become excessively expensive for the remaining users.

Affected communities may also be faced with impaired development opporhrnities if
the need to comply with water quality standards discourages other businesses ftom
locating in the area. In situations where the affected facility has not been built, additional
expenditures on water pollution controls may delay or cancel the construction. The
applicant should, therefore, consider not only the loss of potential jobs and personal
income to the community if the entity is not built, but the future losses in jobs, personal
income and tax revenues llom other businesses that would choose not to locate in the
affected community.

There may be some cases in which the socioeconomic impacts of implementing
pollution controls are large enough that they are felt at the state level. For example, the
State may lose tax revenues from lost production and lost income if a business closes.
This will be of particular imporlance if the business is a major employer in the State
and/or the State is experiencing a period ofhigh unemployment and fiscal distress. At the
same time, the State may encounter increased expenditures for unemployment
compensation and social services. In reviewing state level impacts, the applicant should
consider the degree to which decreases in employ'rnent and personal income in one area
of the State are offset by increases in employment and personal income in other parts of
the State. In most cases, impacts at the state level willbe relatively minor. Ifnot, then
impacts are widespread.

4,4 Estimate Multiplier Effect

The effects of increased unemployment, decreased personal income, and reductions
in local expenditures by the entity or group of entities (public and private) will be
compounded as money moves through the local economy. Some portion of the lost
income would have been spent in the local economy for the purchase of other goods and
services and thus for the salaries of other local employees. These local employees, in
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tum, would have spent some portion of their income in the local economy. This
multiplier effect means that each dollar lost to an employee results in the loss of more than
one dollar to the local economy.

The U.S. Department of Commerce, Bureau of Economic Analysis (BEA) has
developed several multipliers to estimate the effect of reduced economic activity on
output (sales), eamings, and employment. These multipliers are available by indushy
sector for 39 or 531 different industry classifications, depending on the level of detail
required. Applicants that are interested in using these multipliers are advised to consult
a copy of NMS II Regional Multipliers: A (Jser Handbook of the Regional Input-Output
Modeling System, available from the National Technical Information Service QIITIS). The
NTIS document number is #PB-86-230-216 and orders can be placed by calling NTIS at
(703) 48'7 4650. Additional infotmation on using multipliers is available ftom the BEA
at (202\ 606-5343.

4.5 Economic Benefits of Clean Water

Benefit-cost analysis is not required to demonstrate substantial and widespread
effects under the Federal Water Quality Standards regulation.

In many cases, there may be economic benefits that accrue to the affected community
from cleaner water. For example, in a rural community where the primary source of
employment is agriculture, the reduction of fertilizer and pesticide runoff from farms
would reduce the cost oftreating irrigation water to downstream users Another example
might be an industrial facility discharging its wastewater into a stream that otherwise
could be used for recreational cold-water fishing. Treatment or elimination of the
industrial wastewater would provide a benefit to recreational fishermen by increasing the
variety of fish in the steam. In both cases, the economic benefit is the dollar value
associated with the increase in beneficial use or potential use of the waterbody. The types
of economic benefits that might be realized will depend on both the characteristics ofthe
polluting entity and characteristics ofthe affected community, and should be considered
on a case by case basis.

Since the assessment of benefits requires site-specific information, it will be up to
States to detemine the extent to which benefits can be considered in the economic impact
analysis. This determination should be coordinated with the EPA Regional Office. A
more detailed description of the types of benefits that might be considered is given in
Appendix C. This appendix is not intended to provide in-depth guidance on how to
estimate economic benefits; rather, it is intended to give States an idea ofthe fpes of
benefits that misht be relevant in a siven situation.
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4.6 Summary of Financial Capability and Determination of Whether Impacts are

Substantial and Widespread

Using the guidance described in this document, the applicant must demonstrate that the
pollution control measures needed to meet water quality standards are not affordable. In
addition, the applicant will have to show that there will be widespread adverse impacts
to the community if it is required to meet standards' A summary checklist of the steps
required in this process is presented in Table 4- 1 . This checklist also presents the type of

data the applicant will need to collect to support each step. Whether or not the applicant
has successfully demonstrated that substantial and widespread economic and social
impacts would occut, however, will depend upon the EPA Regional Administator's
review of the application.

If the EPA Regional Administrator determines that substantial and widespread
economic and social impacts have not been demonstrated, then the discharger must meet

the water quality standards. Alternatively, if substantial and widespread economic and

social impacts have been demonstrated, then the discharger will not have to meet the
water quality standards. The discharger will, however, be expected to undedake some
additional pollution control. The criteria outlined in Chapters 2 and 3 should be used to
determine the most protective pollution control technique that would not impose a

substantial impact on the entity. In addition, the discharger should check with EPA and
the State regulatly to determine what else will be required of them. It is then up to the
State to revise the standards in the water body to reflect the uses that would be achieved
if the discharger adopts the next most protective pollution control technique. The State
will also have to revise its water quality criteria to protect the newly attainable uses' The
discharger's NPDES permit will then be revised to reflect the new limits associated with
revised criteria. Finally, federal regulations require that water quality standards be
reviewed every three years to determine if there is any new information or technology that
allows attainment ofthe full designated use without causing substantial and widespread
social and economic impacts.

Economic Guidance for lfater Qu(llity Standards
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5, ANTIDEGRADATION: ROLE OF ECONOMIC ANALYSIS

Under the Water Quality Standards program, each State must develop, adopt and
retain a statewide antidegradation policy and establish procedures for its implementation.
The antidegradation policy is intended to protect current water quality; in only a limited
set of cases can economic grounds be used to allow for a lowering of water quality. In
particular, ifthe quality of the water exceeds levels necessary to support the plopagation
of fish, shellfish, and wildlife and recreation in and on the water (i.e. "high-quality
water"), then economic considerations can be taken into account. Before any lowering
of water quality in high-quality waters, howevet, an antidegradation review must
determine that the lowering is necessary in order to accommodate important economic or
social development in the area in which the waters are located.

Antidegraclation is not a "no growth" ru1e and was never designed nor intended to be
one. It is a policy that allows the public to make decisions about important environmental
actions. Where the State intends to provide for development, it may decide that some
lowering of water qualiq, in "high-quality waters" is necessary to accommodate important
economic or social development. Any such reduction in water quality, however, must
protect existing uses fully and must satisf' the requirements for intergovemmental
coordination and public partic ipation.

While the terminology is different, the tests to determine substantial and widespread
economic impacts (used when removing a use or granting a variance) are basicaliy the
same as those used to determine if there might be interference with an important social
and economic development (antidegradation). As such, antidegradation analysis is the
mirror image ofthe analyses described in Chapters 2,3 and4- Variances and downgrades
refer to situations where additional treatment needed to meet standards may result in
worsening economic conditions; while antidegradation refers to situations where lowering
water quality may result in improved social and economic conditions.

When performing an antidegtadation review, the first question is whether the pollution
controls needed to maintain the high-quality water will interfere with the proposed
development. If not, then the lowering of water quality is not warranted. If, on the other
hand, the poilution controls will interfere witl development, then the review must show
that the development would be an important economic and social one. These two steps
rely on the same tests as the determination of substantial and widespread impacts. It
should be stressed at the outset that substantial economic impacts does not mean driving
profits to zero, nor precluding all other municipal expenditures.

The following sections describe the steps involved in performing an economic impact
analysis as part of an antidegradation review. These steps are outlined in Figure 5- l. The
analytic approach presented here can be used for a variety ofpublic-sector and private-
sector entities, including POTWs, commercial, indushial, residential and recreational land
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uses, and for point and nonpoint sources of pollution. The guidance ptovided in this
chapter, however, is not meant to be exhaustive. The State and/or EPA may require
additional information or tests. In addition, the applicant should feel free to include any
additional information they feel is relevant. The steps described in further detail in the
rest of the chapter are:

. Verify Project Costs and Calculate the Annual Cost ofthe Pollution Control
Project - This section describes the factors considered when verifuing that the
proposed pollution control project is the most appropriate solution and the type of
information that should be provided about the proposed project. It discusses how
to annualize capital costs of the project and calculate total annual costs of the
pollution control project.

. Determine if Requirements would Interfere with Development (i.e.' lower
water quality is "necessary") - This section describes the types of financial tests
that should be used to determine if maintaining the high-quality water would
interfere with the development.

. Determine if Economic and Social Development would be Important - This
section presents factors to be considered in determining whether the development
would be important from an economic and social point of view.

These steps closely parallel the analytic techniques presented in Chapters 2,3, and 4.
These chapters should be read for more detail.

5.1 Verify Project Costs and Calculate The Annual Cost of th€ Pollution Control
Project

Before the impact analysis can be performed, the project costs should bo verified and
the armual costs calculated. Both private-sector and public-sector entities should consider
a broad range of discharge management options including pollution prevention, end-of-
pipe tueatment, and upgrades or additions to existing treatment.

Whatever approach, the discharger must demonstrate that the ploposed project is the
most appropriate means of meeting water quality standards and must document project
cost estimates. If there is at least one of the treatment alternatives that allows the
applicant to maintain high-quality water without incurring substantial impacts, then they
have failed to show that the requirements would interfere with the development. Cost
information, and the assumptions underlying the cost estimates, should be supplied on
Worksheet O.

The following two sections (5.1.a and 5.1.b) discuss analyzing public-sector projects.
Section 5.1.c discusses pdvate sector projects.

Economic Guidance for ll/ater Quality Standards



5.l.a Public-Sector Developments: Calculate the Annual Costs of the Pollution
Control Project

Since capital costs typically will be paid over several years, annualized costs are used
in the evaluation of economic burden to the community. The capital porlion ofpublic-
sector project costs is typically financed over approximately 20 years, by issuing a
municipal debt instrument such as a general obligation bond or a revenue bond.

The calculation oftotal annualized cost ofthe project is presented in Worksheet P.
First, capital costs are summed and the portion ofcosts to be paid for with grant monies
are deducted, as these costs will not need to be financed. Next, the annualizaticn factor
is calculated using the formula supplied on Worksheet P, or the annualization factor is
found in Appendit B. Annualized capital cost is then calculated by multiplying the total
capital costs to be financed by the annualization factor.

The interest rates used to annualize costs are dependent on the type ofdebt instrument
used as well as the issuer's credit standing. Therefore, the interest rate used on
Worksheet P reflects the debt instrument (i.e. municipal bond, commercial bank loan,
state revolving fund loan, or other instrument) likely to be used by the municipality.

Nex! annual operating and maintenance costs are added to the annualized capital cost.
O&M costs should include the costs of monitoring, inspection, pemiuing fees, waste
disposal charges, repair, administration, replacement, and any other recuning costs. All
recurring costs should be stated in terms ofdollars per year. The sum ofthe annualized
capital cost and total annual operating and maintenance costs is the total annual cost of
the project.

5.1.b Public-Sector Developments: Calculate Total Annualized Pollution Control
Costs Per Household

To assess the burden that total pollution control costs are expected to have on
households, an average annualized pollution control cost per household should be
calculated for all households in the community that would bear project costs. In order to
evaluate substantial impacts, therefore, the analysis must establish which households will
actually pay for pollution control and what proportion of the costs will be bome by
households. Then, these apportioned project costs are added to existing pollution control
costs paid by the households.

It is impoftant to define the affected community. The "community" is the
govemmental jurisdiction or jurisdictions responsible for paying compliance costs.

If project costs were estimated for some prior year, these costs should be adjusted
upward to reflect current year prices using the average annual national Consumer Price
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Index (CP! inflation rate for the period. The CPI inflation rate is available ftom the
Bureau of Labor Statistics. An additional source repoding the CPI inflation rate is the
CPI Detailed Report, which is published monthly by the U.S. Department of Labor,
Bureau of Labor Statistics.

In calculating the total annual cost ofpollution control per household, current costs
of pollution control must be considered along with the projected annual costs of the
proposed pollution control project. The existing cost per household usually can be
obtained from the most recent municipal records. For example, use the most recent
operating revenues of the sewer enterprise fund, divided by the number of households
served. If the portion ofproposed project costs that households are expected to pay is
known oris expected to remain unchanged, then use Worksheet Q to calculate the total
annual cost ofpollution control per household. If the portion paidby households is based
on flow, then should refer to Worksheet Q: Option A as well.

5.1.c Private-Sector Entities: Calculate the Annual Costs ofthe Pollution Control
Project

As with public-sector investments, the total capital costs are usually spread out over
several years. Annualization calculates the amount that will be paid each year, including
the financing costs. In order to allow for comparisons across cases, the analysis should
assume that the applicant will borrow the capital and repay the loan in even annual
installments over a 10 year period. The assumption often years is based on the likely life
of the equipment. The assumption ofeven annual installments is made for convenience.
The interest rate on the loan should be equivalent to the rate the applicant pays when it
borrows money.

The financial tests discussed below compare the costs of compliance to other costs and
revenues ofthe applicant. Compliance costs and other costs and revenues must, therefore,
be calculated for the same year. See discussion in Section 2.2, and Appendix A for
references to inflation/deflation indices. The Annualized Cost of Pollution Control for a
private-sector entity can be calculated using Worksheet R.

5,2 Financial Analysis to Determine if Lower Water Quality is "Necessary'l

The purpose ofthe financial impact analysis is to assess the extent to which planned
development will be reduced as a result of maintaining water quality. There are two sets
of tests presented in this section: one set for publicly owned developments, such as
POTWs, and another for privately owned developments, sucb as new manufacturing
facilities. The tests are not designed to determine the exact impact ofpollution control
costs on an entity. They merely provide indicators of whether pollution control costs
would result in a substantial imoact.

Economic Guidance for lltater Quality Standards 5-4



5.2.a Public-Sector Developments: Calculate and Evaluate the Municipal
Preliminary Screener Yalue

Whether or not maintaining high-quality water is likely to interfere with a
development due to additional public-sector costs is determined by jointly considering the
results oftwo tests. The first test is a "screener" to establish whether the community can
clearl], pay fot the project. The Municipal Preliminary Screener estimates the total per
household annual pollution control costs to be bome by households (existing costs plus
those attributable to the proposed project) as a percentage of median household income.
The screener is written as follows:

Municipa I P relim inary S c reen er =

Average Total Pollution Control Costper Household
Median Household Income

Median household income information for many municipalities is available from the
1990 Census of Population. To estimate median household income for the current year,
use the CPI inflation rate for the period between the year that median household income
is available and the current year.

Depending on the results of the screener, the community is expected to incur small,
mid-range, or large economic impacts (see Worksheet S). If the total annual cost per
household (existing annual cost per household plus the incremental cost related to the
proposed project) is less than 1.0 percent of median household income, then the
requirements are not expected to impose a substantial economic hardship on households
and would not interfere with the development.

Communiiies are expected to incur mid-range impacts when the ratio of total annual
compliance costs to median household income is between 1.0 and 2.0 percent. If the
average annual costper household exceeds 2.0 percent of median household income, then
the project may place a large financial burden on many of the households within the
community and the requirements may interfere with the development. In either case,
communities move on to the Secondary Test to demonstrate substantial impacts.

5.2.b Public-SectorDevelopments: SecondaryTest

The Secondary Test is designed to build upon the characterization of community
identified in the Municipal Preliminary Screener. The Secondary Test indicates the
community's ability to obtain financing and descnbes the socioeconomic health of the
community. Indicators describe precompliance debt, socioeconomic, and financial
management conditions in the community. Using these indicators and the scoring system
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described below, the impact of the cost ofpollution control is estimated. Specifically,
applicants are required to present the following six indicators for the community:

Debt Indicators

Bond Rating (if available) - a measure of credit worthiness of the community;

Overall Net Debt as a Percent of Full Market Value of Taxable Property - a
measure of debt burden on residents within the community;

Socioeconomic Indicators

. Unemployment Rate - a measure of the general economic health of the
community;

. Median Household Income - a measure of the wealth of the community;

Financial Management Indicators

. Property Tax Revenue as a Percent ofFull Market Value ofTaxable Property -

a measure of the funding capacity available to support debt based on the wealth
of the community; and

. Property Tax Collection Rate - a measure ofhow well the local government is
administered.

A more detailed description ofthe sk indicators is presented in Section 2.4, including
a discussion of alternative measures to use in States with property tax caps and limitations
on assessed values. Worksheet T can be used to estimate each of the indicatots. Table
5-1 summarizes the indicators and what is considered to be a strong, mid-range, or weak
rating.

The Secondary Score is calculated for the community by weighting each indicator
equally and assigning a value of I to each indicator judged to be weak, a 2 to each
indicator judged to be mid-range, and a 3 to each strong indicator. A cumulative
assessment score is arrived at by summing the individual scores and dividing by the
number of factors used. Worksheet U guides the reader through this calculation. The
cumulative assessment score is evaluated as follows:

. less than 1.5 is considered weak

. between 1.5 and 2.5 is considered mid-range

. greater than 2,5 is considered strong

Economic Guidance frtr ll/ater Quality Standards 5-6



If the applicant is not able to develop one or more of the six indioators, they must
provide an explanation as to why the indicator is not appropriate or not available' Since
the point of the analysis is to measule the overall burden to the community, the debt and
socioeconomic indicators are assumed to be better measures ofburden than the financial
management indicators. Consequently, if one of the debt or socioeconomic indicators is
not available, the applicant should average the two financial management indicators and
use this averaged value as a single indicator with the remaining indicators. This averaging
is necessary so that undue weight is not given to the financial management indicators.

5,2.d Public-sector Developments: Assess Whether the Requirements Would
Interfere With the Development

The results of the two tests are considered jointly in determining whether the
community is expected to incur substantial impacts that would interfere with the
development. As shown in Table 5-2, the cumulative assessment score for the community
is combined with the estimated household burden. The combination of factors establishes
whether impacts can be expected to be substantial.

In the matrix, "X" indicates that the impact is likely to interfere with the development.
The closer the community is to the upper right hand corner of the matrix, the greater the
likelihood. Similarly, "/" indicates that the impact is not likely to interfere with
development. The closer to the lower left hand comer of the matdx, the smaller the
likelihood. Finally, the "?" indicates that the impact is unclear.

5.2.e Private-Sector Developments: Financial Measures

Four general categories of financial tests are used to determine if maintaining high-
quality water will interfere with privately owned development. The fout categories are
divided into a primary measure of financial impacts and three secondary measures of
financial impacts:

Primary Measure

. Profit - how much would profits decline due to pollution control expenditures?

Secondary Measures

. Liquidity - how easily can an entity pay its short-term bills?

. Solvency -- how easily can an entity pay its fixed and long-term bills?

. Leverage -- how much money can the entity borrow?

Profit and solvency ratios are calculated both with and without the additional compliance
costs (taking into consideration the entity's ability, if any, to increase its pdces to cover
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part or all ofthe costs). Comparing these ratios to each other and to industry benchmarks
provides a measure of the impact on the entity. Since antidegradation reviews involve
new or expanded operations, the ratios often will be calculated using estimated values
ftom pro-fonna income statements and balance sheets prepared for the development.

For all of the tests, it is important to look beyond the individual test results and
evaluate the total situation of the entity. While each test addresses a single aspect of
financial health, the results of the four tests should be considered jointly to obtain an
overall picture. The results should be compared with the ratios for other entities in the
same indusky or activity.

The primary and secondary measures are described below, along with an example of
specific tests to be used. While there are several ratios that could be used for each test,
to simplifu the presentation only one ratio per test is described. In most cases, interpreting
the results requires comparisons with typical values for the industry. Among the soutces
that provide comparative information are: Robert Morris A ssociates' Annual Statement
Studies, Moody's Industrial Manual, Dun and Bradstreet's Dun's Industry Norms, and
Standard & Poor's Industry Surveys. The Annual Statement Studtes, Dun's Inrlustry
Norms , and Standard & Poor's Industry Sarveys provide composite statistics for firms
grouped into various manufacturing and service industries. The Moody's Industrial
Manual provides detailed financial information on individual firms that can be used for
comparison purposes. Each of the tests is discussed in more detail in Chapter 3.

5.2,f Private-Sector Developments: Primary Measure

Primary measure is the Profit Test, which measures the development's eamings if it
is required to provide pollution control necessary to maintain the high-quality watets ard
if it is not required to do so. If maintaining high-quality water would result in
considerably lower profits, then the development might not take place.

Two pieces of information are needed for the Profit Test. The first piece is the total
annual cost of the required pollution control ftom Worksheet R. The second piece is the
eamings information from the entity's income statement (Worksheet V).

Earninss Before Taxes

RevenuesThe Profit
Test should be
calculated with and without the cost of the pollution control. In the former case, t]le
annualized cost ofpollution control (including O&M) is subtracted from the discharger's
estimated earnings before taxes (revenues minus costs excluding income taxes). The
Profit Test can be calculated usine Workshcets V. and W. These nrofit rates should be
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compared to those for facilities in similar lines of business, using data in Moody's
Industrial Manual, Dun & Bradstreet's [ndustry Narms and Key Business Ratios,
Standard & Poor's Industry Surveys, or Robert Moris's Annual Statement Studies.

The degree to which the discharger is able to raise prices is difficult to predict, and
depends on many factors. Considerations should include the level of competition in the
industry, the likelihood of competitors' facilities facing similar project costs, and the
willingness of consumers to pay more for the product.

5.2.g Private-Sector Developments: Secondary Measures

The following secondary measures provide additional important information about the
financial health of the development. All primary and secondary measures should be
included in the analysis.

Liquidity

Liquidity is a measure of how easily a discharger can pay its short-term bills. One
measure of liquidity is the Current Ratio, which compares current assets with current
liabilities. Current assets include cash and other assets that are or could reasonably be
converted into cash during the current year. Likewise, current liabilities are items t}rat
must be paid within the current year.

The Current Ratio is calculated by dividing current assets by current liabilities.

Current Ratio = Current Assets

Current Liabilities

The Current Ratio can be calculated using Worksheet X. The general rule is that if the
Current Ratio is greater than 2, the entity should be able to cover its short-term
obligations. Frequently, lenders require this level of liquidity as a prerequisite for
lending. This rule (Cun'ent Ratio > 2) may not, however, be appropriate for all tlpes of
private entities. The Cunent Ratio ofthe discharger in question should be compared with
ratios for other dischargers in the same line of business.

Solvency

Solvency is a measure ofan entity's ability to meet its fxed and long-term obligations.
These obligations are bills and debts that are owed on a regular basis for periods longer
than one year. Solvency tests are commonly used to predict financial problems that could
lead to bankruptcy within the next few yeats.
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As with liquidity, there are several possible tests for solvency. One solvency test, the
Beaver's Ratio, compares cash flow to total debt. This test has been shown to be a good
indicator of the likelihood ofbankruntcv.

Beaver /s Ratio = Cash FIow
Total Debt

The Beaver's Ratio can be calculated using Workshect Y. Cash Flow is a measure
of the cash the entity has available to it in a given year. Since depreciation is an
accounting cost -- a cost that does not use any curently available revenues - it is added
back to reported net income after taxes to get cash flow. Total debt is equal to the current
debt for the current year plus the long term debt, since current debt includes that part of
long-tetm debt that is due in the current year.

Ifthe Beaver's Ratio is greater than 0.20 the development is considered to be solvent
(i.e., can pay its longterm debts). If the ratio is less than 0.15 the development may be
insolvent (i.e., go bankrupt). If the ratio is between 0.15 and 0.20, then future solvency
is uncertain.

Leverage

Leverage tests measure the extent to which a firm has fixed financial obligations and
thus indicates how much more money a firrn is capable of borrowing. Firms that rely
heavily on debt may find it difficult and expensive to bonow additional funds. One
commonly used measure of leverage is the Debt to Equity Ratio.

Lonp -Term Liabiliries
LJ e OULq Ut ry KA ln = ----------------

Owners'Equiry

The Debt to Equity Ratio can be calculated using Worksheet Z. Since there are no
generally accepted Debt/Equity Ratio values that apply to all B?es ofeconomic activity,
the ratio should be compared with the ratio of firms in similar businesses. If the entity's
ratio compares favorably with the median or upper quartile ratio for similar businesses,
it should be able to bonow additional funds. These ratios can be calculated using data in
Roberl Morris Associates' Annual Statement Studies, Moody's Industrial Manual, and Dun
& Btadstreet's Dun's Industry Norms.

For entities with special sources offunding, leverage is not an appropriate measure of
their ability to raise capital. Examples are agriculture and affordable housing, where
special loan programs may be available. In these cases, an analysis of the probability that
the project would receive this money is appropriate.
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5.2.g Private-Sector Developments: Assess Whether the Requirements Will
Interfere With the I)evelopment: Interpreting the Results

The financial analysis should be used to determine if there will be a substantial
adverse impact such as to interfere with the development. If the four tests taken togeth€r
indicate that the requirements would interfere with the development, then proceed to
Section 5.3 to determine if the development would be considered imoortant in social and
economic terms.

5.3 Determine If Economic and Social Development Would Be Important

There are no economic ratios per se that determine whether a development would be
considered important. Instead, the relative magnitudes of indicators such as increases in
unemployment, losses to the local economy, changes in household income, decreases in
tax revenues, indirect effects on other businesses, and increases in sewer fees should be
taken into account. The term important is intended to convey a general concept regarding
the level of social and economic development used to jusdry a change in high-quality
waters.

5.3.a Define Relevant Geographical Area

One important factor is defining the geographical area in which the impacts will occur.
In the case ofmunicipal pollution control projects, the affected community is most often
the immediate municipali{. The relevant geographic area for evaluating the importance
of a private-sector development varies with each situation. The area will typically be
determined by the area in which the majority of its workers live and where most of the
businesses that depend on it are located. In either case, the geographical area considered
must include "...the area in which the waters are located." (40 CFR 13l.12 (a)(2)) There
are no simple rules for defining the relevant area or community; the decision is based on
the judgement of the applicant and state, subject to EPA review.

5.3.b Public-Sector Developments: Determine Whether Important

While there are no explicit criteria, it is recommended that changes in the
socioeconomic indicators listed below be considered. For each indicator listed, the
applicant should estimate the potential change that would result from the development.

. Median Household Income;

. Community Unemployment Rate;

. Overall Net Debt as a Percent of Full Market Value of Taxable Propedy;

. Percent ofHouseholds Below Poverty Line;

. Impact on Community Development Potential; and

. Impact on Property Values.
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Estimated changes should be provided, along with supporting discussions, on Worksheet
AA.

5.3.c Private-Sector Developm€nts: D€termine Whether Important

Determination of whether or not a private-sector development will be important to a
community requires exploring more factors than is the caso with public-sector
developments. Worksheet AB has been provided to assist applicants in their evaluation
of socioeconomic impacts. It is designed as alist ofthe factorc applicants should consider
in determining whether the development is important. Applicants should feel f?ee,
however, to add anecdotal information to describe any current community characteristics
or anticipated impaots that are not listed in the worksheet.

Potentially, one of the most impoftant impacts on the affected community's economy
is the employment to be gained. The size of this impact is dependent on the number of
new jobs relative to the total number of jobs in the community, and to the other job

opportunities available in the community. TJpically, an increase in employment leads to
an increase in personal income in the affected community. The total amount of income
gained by the affected community will depend, in part, on the other job prospects ofthose
hired. To assess the net impact on employment in the affected community, the existing
rate ofunemployment should be considered as an indicator of worker mobility between
jobs.

The analysis should also consider whether the increase in employment opportunities
may lead to a decreased noed for social services in the affected community lfthe cost
of savings for decreased social services will be borne by the affected community, they
should be included in the assessment.

The effects ofincreased employment and personal income will be compounded as the
money moves through the economy. This multiplier effect means that each dollar gained
to an employee results in the gain of more than a dollar to the local economy. Multiplier
effects are discussed in more detail in Section 4.4.

Socioeconomic impacts may also include effects on the local govemment(s) such as
property tax revenues and the demand for other public services. For example, if the
development would be paying a share ofthe cost to upgrade a municipal treatment plant,
then the analysis of community impacts is more complicated. If the development is
eliminated, the system may become excessively expensive for the remaining users'

5.4 Summary

Using the guidance described in this document, the applicant must demonsffate that
the pollution control measures needed to maintain the high-quality waters will interfere
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with the development. In addition, the applicant will have to show that the development
is important to the community.

The tests used to demonstxate interference and importance ate the same as those used
to demonstrate substantial and widespread. The difference is, however, that an
antidegradation review considers situations that would improve the economic condition.
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Figure 5-l:
Antidegradation Review

Capital Cost, Annual
O&M Costs, Interest Rates

Annual Cosl, Median
Household Income,

Financial Data

Socio-economic
characteristics of

community

Quality of water may be
reduced as long as existing
and designated uses fully

protected

Economic Guidance for Water Quality Standards



TABLE 5-1

SECONDARY INDICATORS

Secordarv IDdicators

Ilrdicator Weak Mid-Ranse Strons

Bond Rating Below BBB (S&P)
Below Baa (Moodv's)

BBB (S&P)
Baa (Moodv's)

Above BBB (S&P)
or Baa (N{oodv's)

Overall Net Debt as
Percent ofFull Market
Value ofTarable
Property

Above 5% 2y,-5% Below 2Vo

Unemployment More than 17o above
National Average

National Average More than l% below
National Averase

Median Household
Income

More than l0% below
State Median

State Median More than l0%
above state Median

Property Tax
Revenues as a Percent
of Full Market Value
ofTaxable Propertu

Above 4Vo 2%-4% Below 2Yo

Property Tax
Collection Rate < 94y, 94% - 98% > 98Vo



TABLE 5-2

ASSESSMENT OF SUBSTANTIAL IMPACTS MATRIX

Secondary Score
Less thatr 1.0 Percert Betrveen 1.0 and 2.0

Percent
Greater than 2.0

Percent

Less than 1,5

Between 1.5 and 2.5 X

Greater than 2,5
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APPENDIXA

Cost Estimation Resources:

U.S. EPA, Construction Costs for Municipal llastewater Treatment Plants: 1973-1978,
EPA/430/9-80-003, April, I 980.

U.S. EPA, Technical Report: Operation and Maintenance Costs for Municipal Wastewater
Facilities, EPA/43 0/9- 8 1-004, September, 1981.

U.S. EPA, Construction Costs for Municipal ,Fastev'ater Conveyance Syslems: 1973-1979,
EPA/430/9-8 1 -003, January, 1 981.

U.S. EPA, Quarterly Indices of Direct Costs for Operation, Maintenance and Repair: (a) Waste
Pumping Stations, ft) Gravily Sewers, Office of Municipal Pollution Control, Municipal
Facilities Division, Current.

Municipal Statistics Resources:

Bureau of the Census, U.S. Department of Commerce, County and City Ddta Booft, published
annually.

Financial and Ratio Analysis Resources:

Leopold A. Bemstein, The Analysis of Financial Statements,Dow Jones-Irwin, 1978.

Dun & Bradstreet, Dun's Industry Norms, annual

J. Fred Weston and Eugene F. Brigham, Managertal Finance, The Dryden Press, several
editions.

Robert Morris Associates, Annual Statement Stutlies, annual.

Moody's Financial Services, Moody's Industrial Manualo annuaT.

U.S. Deparhnent of Labor, Bureau of Labor Statistics, CPI Detailed Report.

U.S. EPA, EPI Financial Capabili4t Guidebook, Office of Water Programs Operations, i984.

U.S- EPA, The Municipal Sector Study: Impacts of Environmental Regulations on Municipalilies,
EPA 230-09-038, Office of Policy, Planning and Evaluation, September 1988.



Interest Rate
Year 0.sYo | .0Yo l . .5Yo 2. jYo z5% 3.0% 35% 4.0o/o 4.501

1 1.0050 r .0100 l  0150 1.0200 1.0250 1.0300 1.0350 1.0400 I .045C
2 0.503 8 0 .5075 0 .51 l3 0 .5150 0 .51  8  8 0.5226 0.5264 0.s302 0.534C
3 0.3367 0.3400 0.3434 0.1468 0.3501 0.3 53 5 0.3 5 69 0.3603 0.363 8
4 0.2531 0.2563 0.2594 0.2626 0.265 8 0.2690 0.2723 0.2755 0.278i
5 0.2030 0.2060 0.2091 0.2122 0.2152 0.2184 0.22rs 0.2246 0.2278
o 0 .  1696 0.1725 r.r. I /f f 0.1785 0 .  I  815 0.1  846 0.7877 0.1908 0.1939
7 0.1457 0 .1486 0.15  l6 0 .1  545 0.1575 0.1605 0.163 5 0 .1666 0 .169

I 0.1278 0.1307 0.133 6 0 .1365 0.  1395 0.1425 0.1455 0.1485 0 .1516
9 0.1 13 9 0.1167 0 .1196 0.1225 0.1255 0.1284 0 .13  14 0.1345 0 . l3  76

10 0.1028 0.1056 0.1  084 0 .1113 0 .1143 0.r172 0.1202 0.1233 0.1264
1 l 0.0937 0.0965 0.0993 0.1022 0 .1051 0.  r081 0.1r11 0.1  141 0.n72
l 2 0 .0861 0.088 8 0.0917 0.0946 0.0975 0. I  005 0.103 5 0 .  1066 0 .1097

I . ] 0.0796 0.0824 0.0852 0.0881 0.0910 0.0940 0.0971 0 .1001 0. 103;?

t4 0.0741 0.0769 0.0797 0.0826 0.085 5 0.0885 0.0916 0.0947 0.0978
15 0.0694 0.072r 0.0749 0.0778 0.0 808 0.083 8 0.0868 0.0899 0.093
t6 0.0652 0.0679 0.0708 0.0737 0.0766 0.0796 0.0827 0.085 8 0.089c
I I 0 .0615 0.0643 0.0671 0.0700 0.0729 0.0760 0.0790 0.0822 0.0854
18 0.0582 0.0610 0.063 8 0.0667 0.0697 0.0727 0.075 8 0.0790 0.0822
19 0.0553 0.0581 0.0609 0.0638 0.0668 0.0698 0.0729 0.0761 0.0794
20 0.052'7 0.0554 0.0582 0.0612 0.0641 0.0672 0.0704 0.0736 0.0769
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APPENDIX C

CONCEPTUAL MEASURES
OF ECONOMIC BENEFITS

In valuing benefits associated with an ecological resource such as clean watel, a basic
distinction is made between the intrinsic value ofthe existence of the resource and its
value in use by the human population. Use values are further subdivided into direct or
indirect uses. Other valuation concepts arise from the uncertainty surrounding future uses
and availability ofthe resource. A classification ofthese valuation concepts, along with
examples, is presented in Table C-1.

c.1 Use Benefits

Estimating the benefits ofclean water will depend upon several variables that describe
the attributes ofthe resource and its uses. A waterbody might be used for recreational
activities (such as fishing, boating, swimming, hunting, bird watching), for commercial
purposes (such as industrial water supply, irrigation, municipal drinking water, and fish
harvesting), or for both. Where recreational activities are created or enhanced due to
water qualiry improvements, the public will benefit in the form ofincreased recreational
opportunities. Similarly, the cost oftreating irrigation and drinking water to down stream
users could be reduced ifpollutant discharges were reduced or eliminated in a particular
stretch of river.

Direct use includes both consumptive and non-consumptive uses. Consumptive uses
can be distinguished from non-consumptive uses in that the former excludes other uses
of the same resource while the latter does not. For example, water is consumed when it
is diverted from a waterbody for irrigation purposes. With non-consumptive uses,
however, the resource base remains in the same state before and after use (e.g.,
swimming). Human health benefrts associated with cleaner water could be consumptive
(reduced illness from eating finfish or shellfish) or non-consumptive (reduced exposure
to infectious diseases while recreatins).

When estimating benefits, it is important to determine whether or not the resource and
its uses (in this case clean water) can be considered market or non-market resources and
uses (i.e., does a market exist for the resource or its use). For example, commercial
fisheries have a market value reflected by the financial value oflandings ofa particular
species. By contrast, no market exists to describe the value individuals receive from
swimming. Where market values are available, they should be used to estimate benefits.
In the case of water supply, there may or may not be a market for clean water. Some
water users may be required to pay for that use as in the case of a farmer paying a regional
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water board to divef water for irrigation purposes. This will be particularly true in the
arid west. By contrast, a manufacturing facility using water for cooling o( process water
may not pay anything for the right to pump and use water from an adjacent river. For
resources with no market value, a number of estimation techniques including the travel
cost, estimation from similar markets, and contingent valuation methods have been
developed.

While they are conceptually distinct attributes, consumptive use is frequently
associated with markets and non-consumptive use is frequently associated with non-
market situations. Some resources that are considered market resources, however, may
be used non-consumptively. The converse is also tme. As an example of the first, a fee
may be charged (other than parking) to gain entrance to a state park, however, while a
swimmer's use of a lake in the park is not consuming any part of the lake.

Commercial activities that are dependent on clean water which is not directly owned
are said to benefit from indirect use. Examples would be a fishing equipment
manufacturer's dependence on healthy fish stocks to induce demand for its products or the
dependence of property values on the pristine cotdition of an adjacent water body.
Indirect use is also characterized by the scenic views and water enhanced recreational
opporhrnities (camping, picnicking, birdwatching) associated with the quality of water in
a water body. Indirect use benefits such as enhanced property values can be estimated
using the hedonic price technique. Care should be taken, however, to not double-count
benefits. Ifproperty values reflect the proximity to and thus use of water, then the value
ofthe use should not be included separately.

C.2 Intrinsic Benefits

Intrinsic benefits include all benefits associated with a resource that are not directly
related to the current use ofthe resource. Intrinsic benefits are represented by the sum of
existence and option values. Existence value indicates an individual's (and society's)
willingrress to pay to maintain an ecological resource such as clean water for its own sake,
regardless of any perceived or potential opportunity for that individual to use the water
body now or in the future. Contributions of money to save endangered species such as
the snail darter demonstrate a willingness to pay for the existence ofan environmental
amenity despite the fact lhat the contribulors may never use it or sven experience it
directly.

Option value is the willingness to pay for having a future opportunity to use resources
such as clean water in known or as yet unknown ways. In a sense it is a combination of
insurance and speculative value. Individuals routinely pay to store or transport something
they are not sure they will use in the future because they recognize it would be more
costly to recreate the item than to preserve it- In an ecological sense, pristine habitats and
wildlife refuges are often preserved under the assumption that plant or animal species
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which may yield pharmaceutical, genetic, or ecosystem benefits are yet to be discovered.
Option value takes on particular importance when proposed development or
environmental perturbations are largely irreversible or pollutants are persistent. Intrinsic
benefits are difficult to measure due to the level of uncertainty associated with these
benefrts. The most common approach to estimating intrinsic benefits, however, is the
contingent valuation method, which cannot be described in detail within this short
overvlew.

c.3 Summary

Total valuation ofclean water benefits includes all use and existence values as well as
option value. The proper ftamework for estimating the economic benefits associated with
clean water consists of l) determining when damage frst occurs or would occur; 2)
identi$ing and quantirying the potential physicalibiological damages relative to an
appropriate baseline; 3) identifuing all affected individuals both due to potential loss of
direct or indirect services or uses, and to potential losses attributable to existence values
(may include projections fot growth in participation rates); 4) estimating the value
affected individuals place on clean water prior to potential degradation; and 5)
determining the time horizon over which the waterbody would be degraded or restored
to some maximum reduced state of service (ifever), and appropdately discounting the
stream of potential lost services. If evaluating an improvement in water quality, the
procedures are the same exceot that benefits sained are measuted.
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TABLE C-l

CATEGORIES OF BENEFITS

Use Benefits

Direct

Consumptive :Ma r ket B en efi ts

Industrial Water Supply
Agricultural Water Supply
Municipal Water Supply

Commercial Fishing

Non-Market Ben$ts

Recreational Fishing
Hunting

Industrial Water Supply
Agricultural Water Supply
Municipal Water Supply

Non-Consumptive: Swimming
B oating

Human Health

Indirect

Fishing Equipment Manufacturer
Propelly Values

Aesthetics (scenic views, water enhanced recreation)

Intrinsic Benefits

Option Value (access to resource in future)

Existence Value (knowledge that services of resource exist)

Economic Guidance for LYater Quality Slandards



Worksheet A

Pollution Control Project Summary Information

Curent Capacity ofthe Pollution Control System

Design Capacity ofthe Pollution Control System

Cuffent Excess Capacity

Expected Excess Capacity after Completion ofProject

Projected Groundbreaking Date

Projected Date of Completion

Please describe the pollution control ploject being proposed below. (Attach additional page if necessary).

Please describe the other pollution control options considered, explaining why each option was rejected.
(Attach additional page if necessary).

%

%



Worksheet AA

Public-Sector Development
Qualitative Description of Estimated Change

in Socioeconomic Indicators
due to Pollution Control Costs

Estimated change
in Median
Household
Income (MHI)

Estimated change
in the
unemployment
rate

Estimated change
in overall net debt
as a percent of full
market value of
taxable property

Estimated change
inV,' of
households below
the poverty line

Impact on
commercial
development
potential

Impact on
Property Values
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Worksheet B

Calculation of Total Annualized Project Costs

A. Capital Costs

Capital Cost ofProject

Other One-Time Costs of Project (Please List, if any):

Total Capital Costs (Surn column)

Portion of Capital Costs to be Paid for with Grant Monies

Capital Costs to be Financed [Calculate: (1) - (2) ]

Tlpe of financing (e.g., C.O. bond, revenue bond, bank loan)

Interest Rate for Financing (expressed as decimal)

Time Period ofFinancing (in years)

Annualization Factor: ---i---- + (or see Appendlx B)
ft I+i) n- 1l+i

Annualized Capital Cost [Calculate: (3) x (a) ]

Total Annual O & M Costs (Sum column)

C. Total Annual Cost of Pollution Control Project

Total Annual Cost ofPollution Control Project [(5) + (6) ]

$  ( l )

s (2)

$ (3)

$

(4)

(5)

B. Operating and Maintenance Costs

Annual Costs ofOperation and Maintenance (including but not limited to: monitoring, inspection,
permitting fees, waste disposal charges, repair, administration and replacement.) (Please list below)

$

$ (6)



Worksheet C

Calculation of Total Annual Pollution Control Costs
Per Household

A. Current Pollution Control Costs:

Total Ainual Cost ofExisting Pollution Control

Amount of Existing Costs Paid By Households

Percent ofExisting Costs Paid By Households

Number of Households*

Arnual Cost Per Household [Calculate: (D/G) I

' Do not use number ofhook-ups.

E a) Yes [fill in percent ftom (3) ]

E b) No, they are expected to pay

E c) No, they are expected to pay based on flow.

$  ( 1 )

(2)

%(3)

B, New Pollution Control Costs

fue householcls expected to provide revenues for the new pollution control project in the same proportion
that they support existing pollution control? (Check a, b or c and continue as directed.)

(4)

(s)

percent.(6a)

percent.(6b)

(Continue on Worksheet C, Option A)

Total Annual Cost of Pollution Control Project [Line (7), Worksheet B]

Proportion of Costs Households Are Expected to Pay [ (6a) or (6b) ]

Amount to Be Paid By Households [Calculate: (9) x (10) ]

Annual Cost per Household [Calculate: (1 l)/(4) ]

C. Total Annual Pollution Control Cost Per Household

Total Arnual Cost ofPollution Control Per Household (5) + (10)

q rr7\

(8)

(e)

$  ( 1 0 )

$ 1 l



Worksheet C: Option A

Calculation of Total Annual Pollution Control Costs Per Household
Based on FIow

A. Calculating Project Costs Incurred By Households Based on Flow

Expected Total Usage ofProject (eg. MGD for Wastewater Treafinent)

Usage due to Household Use (MGD of Household Wastewater)

Percent of Usage due to Household Use fCalculate: (2)/(1) ]

Total Amual Cost of Pollution Conirol Project

Industrial Surcharges, if any

Costs to be Allocated lcalculate: (4) - (5) ]

Amount to Be Paid By Households [Calculate: (3) x (6) ]

Annual Project Cost per Household [Calculate: (7)AVorksheet C, (4) ]

C, Total Annual Pollution Control Cost Per Household

Annual Existing Costs Per Household fWorksheet C, (5) ]

Total Annual Cost ofPollution Control Per Household [ (8) + (9) ]

( l )

(2)

%(3)

s (4)

$ (5)

$ (7)

$ (8)

$ (e)

10



Worksheet D

Municipal Preliminary Screener

The Municipal Preliminary Screener indicates quickly whether a public entity will 4q! incur any substantial
economic impacts as a result ofthe proposed pollution control project. The formula is as follows:

Tolal Annual Pollution Control Cost per Househr.tld , ,n^
Median Household fncome *

A. Calculation of The Municipal Preliminary Screener

Total Annual Pollution Control Cost Per Household fWorksheet C, (1 l) or
Worksheet C, Option A (10) l

Median Household Income "

Municipal Preliminary Screener (Calculate: t(1)/(2)l x 100)

( 1 )

%(3)

B. Evaluation of The Municipal Preliminary Screener

If the Municipal Preliminary Screener is clearly less than 1.0%, then it is assumed that the cost will not
impose an undue hnancial burden. In this case, it is not necessary to continue with the Secondary Test.
Otherwise, it is necessary to continue.

Benchmark Comparison:

Little Impact

Less than 1.0%

Indication ofno
substantial
economrc rmpacts

Mid-Range Impact

1.0% -  2.0%

)  )  )  )  )  )  )  )  )  )  )  ) ) )  )  )
Proceed to Secondary Test

Large Impact

Greater than 2.0To

1990 Census adjusted by CPI inflation rate if necessary.



B. Calculation of Indicators

1. Overall Net Debt

Overall Net Debt (Calculate:

Worksheet E, Continued

as a Percent of Full Market Yalue of Taxable Property

(1 )  + (2) )  s ( 1 1 )

Overall Net Debt as a Percent ofFull Market Value ofTaxable
Property (Calculate: [(11)(3)] x 100)

Property Tax Revenues as a Percent of Full Market Value ofTaxable
Property (Calculate: [(10)/(3)] x 100)

2. Property Tax Rev€trues as a Percent ofFull Market Value ofTaxable Property

1 3

12
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Worksheet G

Calculation ofTotal Annualized Project Costs

Capital Costs to be flnanced (Supplied by applicant)

Interest Rate for Financing (Expressed as a decimal)

Time Period of Financing (Assumel0 years 
')

i
Affrualization Factor " :

(1+i)n-11+i

Arnualized Capital Cost fCalculate: (1) x (2) ]

Annual Cost of Operation and Maintenance
(including but not limited to monitoring, inspection, permitting fees, waste
disposal charges, repair, administration and replacement) "'

$  ( 1 )

(0

l0 vears (n)

(2)

$ (3)

$ (4)

Total Annual Cost of Pollution Control Project t (3) + (4) l

' 
While actual payback schedules may differ across projects and companies, assume equal annual

payments over a 1O-year period for consistency in comparing projects.

" Or see Appendix B for calculated annualization factors

"- For recurring costs that occur less ftequently than once a year, pro rate the cost over the relevant
number ofyean (e.g-, for pumps replac ed once every thlee years, include one-third of the cost in each
vearl.

$ (5)



Worksheet H

Calculation of Earnings Before Taxes
With and Without Pollution Control Project Costs

A. Earnings Without Pollution Control Project Costs

EBT=R-CGS-CO

Where: EBT : Eamings Before Taxes
R : Revenues
CGS : Cost ofGoods Sold (including the cost of materials, direct labor, indirect labor ,

rent and h€at)
CO : Portion of Corporate Overhead Assigned to the Discharger (selling, general ,

administrative, interest, R&D expenses, and depreciation on common property)

Three Most Recetrtly Completed Fiscal Years

r q  r q  1 9

R

CGS

CO

EBr t (1) - (2) -(3) l

q q

$ $

( l )

(2)

(3)

(4)

{

J

$ $

Considerations: Have eamings before taxes changed over the tbree year period? If so, what would a
"typical'' year's EBT be? Please explain below.

s



Worksheet H, Continued

B. Earnings With Pollution Control Project Costs

EWPR: EBT - ACPR

Where: EWPR = Earnings with Pollution Control hoject Costs
EBT = Earnings Before Taxes (4)
ACPR: Total Annual Costs ofPollution Control Project [Worksheet G, (5) ]

EBr (4)

ACPR [Worksheet G, (5)]

EWPR t (s) - (6) l

' The most recent.ly completed fiscal year

19_"

$ (s)

$ (6)

Considerations: Is the discharger expected to have positive earnings after paying the annual cost o f
pollution control? E Yes D No

Additional Comments:

$



Worksheet I

Calculation of Profit Rates
With and Without Pollution Control Project Costs

A. Profit Rate Without Project Costs

PRT: EBT - R

Where: PRT = Profit Rate Before Taxes
EBT : Eamings Before Taxes
R = Reveneus

Three Most Recently Completed Fiscal Years

L9

EBT [Worksheet H, (4)]

R fWorksheet H, (1)]

PRT : Calculate: [(1)/(2)]

Considerations: How have profit rates changed over the three years?

Is the most recent year tlpical of the three years? [ Yes I No
(Ifnot, you might want to use an earlier year or years for the analysis)

How do these profit rates compar€ with the profit lates for this line of business"? Please discuss
below.

1 9I 9

( l )

(2)

(3)



Worksheet I, Continued

B. Profit Rate With Pollution Control Costs

Where:

PRPR=EWPR+R

PRPR : Profit Rate With Pollution Contol Costs
EWPR : Before-Tax Eamings Wirh Pollution Control Costs
R: Reveneus

E\ryPR [Worksheet H, (7)]

R [Worksheet H, (1)]

PRPR [Calculate: (4)/(5)]

Considerations:

What is the percentage change in the profit rate due to pollution
- PR)/PR x 100

The Most Recently
Completed Fiscal Year

19_

$ (4)

contol costs ? Calculate as follows: GRPR

How does the profit rate with pollution control compare to the profit rate ofthis line ofbusiness?

(5)



Worksheet K

Calculation of Beaver's Ratio

Where: BR : Beavels Ratio
CF : Cash Flow
TD = Total Debt

t9-

BR=CF+TD

Three Most Recently Completed Fiscal Years

t9_ 19_

Cash Flow:

Net Income After Taxes

Depreciation

CF [Calculate: (1) + (2)]

Total Debt:

Curent Debt

Long-Term Debt

Total Debt

Beaver's Ratio:

BR (3) (6)l

Considerations:

( t )

(2)

(3)

(4)

(s)
(6)

(7)

q q

$ $

Is the most recent year tlpical of the three years? tr Yes E No
(Ifnot, you might want to use an earlier year or years for the analysis)

Is the Beavel's Ratio for this discharger greater than 0.2? E Yes E No
Is the Beaver's Ratio for this discharger less than0.15? tr Yes ENo
Is the Beaver's Ratio for this discharger between 0.2 and 0.15? fl Yes ENo

How does this ratio compare with the Beaver's Ratio for other firms in the same business?



Worksheet L

Debt to Equity Ratio

DER: LTL - OE

Where: DER = Debt/Equity Ratio
LTL : Long-Term Liabilities (long-term debt such as bonds, debentures, and bank debt,

and all other noncurrent liabilities such as deferred income taxes)
OE = Owner Equiff (the difference between total assets and t otal liabilities, including

contributed or paid in capital and retained earnings)

Three Most Recently Completed Fiscal Years

LTL

OE

DER (1y(2)l

19-

$

$

1 9l o

( l )

(2)

(3)

Considerations:

Is lhe most recent year typical of the three years? D Yes tr No
(Ifnot, you might want to use an earlier year or years for the analysis)

How does the Debt to Equity Ratio compare with the ratio for firms in the same business?



Worksheet M

Qualitative Description of Estimated change
in Socioeconomic Indicators

due to Pollution Control Costs

Estimated change
in Median
Household
Income (MHI)

Estimated change
in the
unemployment
rate

Estimated change
in overall net debt
as a percent of full
market value of
taxable properly

Estimated change
i n % o f
households below
the poverty line

Impact on
commercial
development
potential

Impact on
Properly Values
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Worksheet O

Pollution Control Project
Summary Information

Design Capacity of the Pollution Control System

Expected Excess Capacity after Completion of Project

Projected Groundbreaking Date

Projected Date of Completion

Please describe the pollution control project being proposed. I nclude description of all pollution prevention
activides included in the project. (Attach additional page ifnecessary).

Please describe the other pollution control options considered, including pollution preventior activities
Explain why each option was rejected. (Attach additional page if necessary).

%



Worksheet P

Public-Sector Pollution Control
Calculation of Total Annualized Project Costs

A. Capital Costs

Capital Cost ofProject

Other One-Time Costs of Project (Please List, if any):

Total Capitrl Costs (Sum column)

Portion of Capital Costs to be Paid for with Grant Monies

Capital Costs to be Financed fCalculate: (1) - (2) ]

Tlpe offinancing (e.g., G.O, bond, revenue bond, bank loan)

Interest Rate for Financing (expressed as decimal)

Time Period ofFinancing (in years)

1 , f (or see
[(1+i)n- l]+i

{

s (2)

$ (3)

Annualization Factor =

Appendix B)

(4)

Annualized Capital Cost [Calculate: (3) x (a) ] / 5 \

B. Operating and Maintenance Costs

Annual Costs ofOperation and Maintenance (including but not limited to: monitoring, inspection,
permitting fees, waste disposal charges, repair, administration and replacernent.) (Please list below)

s
$

Total Annual O & M Costs (Sum column)

C. Total Annual Cost of Pollution Cotrtrol Project

Total Amual Cost of Pollution Control Project t (5) + (6) l

$ (o)



A, Current Pollution Control Costs:

Total Annual Cost of Existing Pollution Conftol

Amount of Existing Costs Paid By Households

Percent ofExisting Costs Paid By Households

Number of Households+

Affrual Cost Per Household fCalculate (\/(gl

" Do not use number ofhook-ups.

E a) Yes [fill in percent from (3) ]

E b) No, they are expected to pay

C. Total Annual Pollution Control Cost Per Household

Total Annual Cost ofPollution Control Per Household (5) + (10)

Worksheet Q

Calculation of Total Annual Pollution Control Costs
Per Household

$ (z)

%(3)

percent,(6a)

percenl(6b)

( 1 )

(4\

(s)

B. New Pollution Control Costs

Are households expected to provide revenues for the new pollution control project in the same proportion
that they suppod existing pollution control? (Check a, b or c and continue as directed.)

E c) No, they are expected to pay based on flow. (Continue on Worksheet Q, Option A)

Total Annual Cost ofPollution Control Project lline (?), Worksheet Pl

Proportion of Costs Households Are Expected to Pay [ (6a) or (6b) ]

Amount to Be Paid By Households [Calculate: (9) x (t 0) ]

Annual Cost per Household fCalculate: (1 1)/(4) ]

$ (7)

(8)

(e)

$ (10)

$ 1 l



Worksheet Q: Option A

Calculation of Total Annual Pollution Control Costs Per Household
Based on FIow

A. Calculating Project Costs Incurred By Households Based on Flow

Expected Total Usage of Project (eg. MGD for Wastewater Treatment)

Usage due to Household Use (MGD of Household Wastewater)

Percent of Usage due to Household Use [Calculate: (2)/(1) ]

Total Annual Cost of Pollution Control Project

Industrial Surcharges, if any

Costs to be Allocated [Calculate: (4) - (5) ]

Amount to Be Paid By Households [Calculate: (3) x (6) ]

Annual Project Cost per Household [Calculate: (7)AVorksheet Q, (4) ]

C. Total AnnuaI Pollution Control Cost Per Household

Artrrual Existing Costs Per Household [Worksheet Q, (5) ]

Total Annual Cost ofPollution Control Per Household t (8) + (9) l

( 1 )

(2)

%(3\

$ (5)

$ (7)

$ (8)

$ (e)

$ 0



Worksheet R

Private-Sector Development
Calculation of Total Annualized Project Costs

Capital Costs to be firanced (Supplied by applicant)

Interest Rate for Financing (Expressed as a decimal)

Time Period of Financing (Assurne l0 years ')

Annualization Facror": 
i

[(1+ i)._ 1]+i

Amualized Capital Cost [Calculate: (l) x (Z) ]

Annual Cost of Operation and Maintenance
(including but not limited to monitoring, inspection, permitting fees, waste
disposal charges, repair, administration and replacement) "'

s (1)

(i)

10 years (n)

(2)

$ (3)

$ (4)

Total Annual Cost of Pollution Control Project t (3) + (4) l

" While actual payback schedules may differ across projects and companies, assume equal annual
pa)rments over a lO-year period for consistency in comparing projects.

" Or see Appendix B for calculated annualization factors

"' For recurring costs that occur less frequently than once a yearJ pro rate the cost over the relevant
number ofyears (e.g., for pumps replac ed once every three years, include one-third ofthe cost in each
year).

$ (5)



Worksheet S

Municipal Preliminary Screener

The Municipal Preliminary Screener indicates quickly whether a public entity will 4q[ incur any substantial
economic impacts as a result of the proposed pollution conlrol project. The formula is as follows:

Total Annual Pollution Control Cost per Houselnld * ,-nn
Median Household Income *

A. Calculation of The Municipal Preliminary Screener

Total Amual Pollution Control Cost Per Household fWorksheet C, (11) or
Worksheet C, Option A (10) I

vleoran tlousenolc lncome

Municipal Preliminary Screener (Calculate: t(1)(2)l x 100)

( 1 )

q  / ? \

%(3)

B. Evaluation of The Municipal Preliminary Screener

If the Municipal Preliminary Screener is clearly less than 1.0%, then it is assumed that the cost will not
impose an undue financial burden. In this case, it is not necessary to continue with the Secondary Test.
Otherwise, it is necessary to continue.

Benchmark Comoarison:

Little Impact

Less than 1 .0olo

Indication of no
substantial
economic impacts

Mid-Range Impact

1.0% -  2.0%

)  )  )  )  )  )  )  )  )  )  )  ) )  )  )  )
Proceed to Secondary Test

Large Impact

Greater thalr 2.0Vo

'  
|  990 Cetrsus adjusted by CPI in flation rale if necessary.



Worksheet T

Data Used in the Secondary Test

Please list the following values used in deter mining the Secondary Score. Potential sources of the data are
indicated.

A. Data Collection

Data

Direct Net Debt

Overlapping Debt

Market Value of Property

Bond Rating

Community Unemployment
Rate

National Unemployment
Rate

Community Mediar
Household Income

State Median Household
Income

Property Tax Collection
Rate

Property Tax Revenues

Potential Source

Community Financial Statements
Town, County or State Assessols Offlce

Community Financial Statements
Town, County or State Assesor's Office

Community Financial Statements
Town, County or State Assesso/s Office

Standard and Poors orMoody's

1990 Census of Population
Regional Data Centers

Bureau of Labor Statistics
(202) 606-6392

1990 Census of Population

1990 Census of Population

Community Financial Statements
Town, County or State Assessor's Office

Cornmunity Financial Statements
Town, County or Stat€ Assessor's Office

Yalue

( l )

(2)

(3)

(4)

%(s)

%(6)

(7)

(8)

%(e)

(10)



Worksheet T. Continued

B. Calculation of Indicators

1. Overall Net Debt as a Percent of Full Mtrket Value of Taxable Property

Overall Net Debt (Calculate: (l) + (2) )

Overall Net Debt as a Percent of Full Market Value ofTaxable
Property (Calculate: [(11)(3)] x 100)

2, Property Tax Revenues &s a Percent of Full Market Value of Taxable Property

( l l )

I

13
Property Tax Revenues as a Percent ofFull Market Value of Taxable
Property (Calculate: [(10)/(3)] x 100)
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Worksheet V

Calculation of Earnings Before Taxes

A. Earnings Without Pollution Control Project Costs

EBT:R-CGS-CO

B. Earnings With Pollution Control Project Costs

EWPR:EBT-ACPR

Where: EBT : Eamings Before Taxes
EWPR = Earnings with Polluiion Project Costs

R

CGS

CO

EBr I (l) - (2) -(3) |

ACPR I Worksheet R (5) ]

EWPR I (4) - (5) I

R = Revenues
CGS = Cost of Goods Sold (including the cost of materials, direct labor, indirect labor ,

rent and heat)
CO: Portion of Corporate Overhead Assigned to the Discharger (selling, general ,

administrative, interest, R&D expenses, and depreciation on common property)
ACPR: Total Annual Costs ofPollution Control Project lWorksheet R (5)]

( l )

(2)

(3)

(4)

(5)

(6)

$

D



Worksheet W

Calculation of Profit Rates

A. Profit Rate Without Project Costs

PRT: EBT _ R

B. Prolit Rate With Pollution Control Costs

Where: PRT :

PRPR:EWPR+R

Profit Rate Before Taxes
PRPR =
EBT :
EWPR:
R :

Profir Rate with Polludon Conbol Costs
Earnings Before Taxes
Before-Tax Earnings with Pollution Control Costs
Revenues

EBT [Worksheet V, (4)]

R [Worksheet V, (l)]

PRT : Calculate: [(1)/(2)l

EWPR lWorksheet V, (6)l

R fWorksheet V, (1)]

PRPR ICalculate: (4)/(5)l

(r)
(2)

(3)

(4)

(s)

(6)



Worksheet X

Calculation of The Current Ratio

CR:  CA -  CL

Where: CR : Current Ratio
CA : Current Assets (the sum ofinventories, prepaid expen ses, and accounts receivable)
CL : Current Liabilities (the sum ofa ccounts payable, accrued expenses, taxes, and the

cuffent pofion of long-term debt)

CA

CL

CR fCalculate: (l)i(2)]

(1 )

(2)

(3)



Worksheet Y

Calculation of Beaver's Ratio

BR: CF + TD

Where: BR : Beaver's Ratio
CF : Cash Flow
TD = Total Debt

Cash Flow:

Net Income After Taxes

Depreciation

CF fCalculate; (1) + (2)l

Total Debt:

Current Debt

Long-Term Debt

Total Debt

Beaver's Ratio:

BR (3) (6)l

( r )
(2)

(3)

(4)

(5)

(6)

(7)



Worksheet Z

Debt to Equity Ratio

DER: LTL + OE

Where: DER = Debt/Equity Ratio
LTL : Long-Term Liabilities (long+erm debt such as bonds, debenhres, and bank debt,

and all other noncurrent liabilities such as deferred income taxes)
OE : Owner Equity (the difference between total assets and t otal liabilities, including

contributed or paid in capital and retained eamings)

LTL

OE

DER K1y(z)l

(1 )

(2)

(3)


