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The purpose of this study is to determine the effects of

water pollution control on financing municipal water pollution

control facilities in selected cities in North Central Texas.

This objective is accomplished by addressing the following

topics: (1) the cost to municipalities of meeting federally

mandated water pollution control, (2) the sources of funds for

financing sewage treatment, and (3) the financial implications

of employing these financing tools to satisfy water quality

regulations. For the purposes of this study the cost of

wastewater treatment is limited to those identified in the

1974 Needs Survey which was conducted jointly by the Texas

Water Quality Board and the U. S. Environmental Protection

Agency. The sources of funds for financing water pollution

control are limited to four Alternative Municipal Wastewater

Facility Financing Conditions:

1. The total waste treatment needs of a city are financed

through the sale of Water and Sewer Fund revenue bonds.

2. Treatment needs are financed from a federal con-

struction grant amounting to 35 per cent of the cost of needs;

the remaining 65 per cent of needs are generated through the

sale of revenue bonds.
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3. The municipality finances its needs by receiving a

state grant in the amount of 100 per cent of total waste

treatment needs.

4. Seventy-five per cent of a municipality's needs are

provided from a federal grant; the remaining 25 per cent is

financed through the sale of revenue bonds.

The implications of employing these Financing Alternatives

were determined by the analysis of data collected from a survey

of twenty-six cities in the Dallas and Fort Worth Standard

Metropolitan Statistical Areas. The data collected consisted

of income, expenses, and capital structure information for the

Water and Sewer Fund of each city. Analysis of the collected

data was undertaken in three stages. Stage I involved the

conversion of financial data to standard income and capital

structure statement formats and the conversion of all dollar

values to June 1973 dollars. Constant dollar conversion was

based on the EPA's Sewage Construction Cost Index. In Stage

II, trends were established for forecasting water and sewer

operating income and capital structure for the year 1990.

Stage III consisted of developing pro forma income and capital

structure statements for each city and each Alternative

Financing Condition based on the trend analysis of income and

capital structure and the needs reported in the Needs Survey.

The study makes the following conclusions regarding the

impact of water pollution control costs on municipalities in

the North Central Texas Region:
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1. The financing of the wastewater treatment requirements

of the Water Pollution Control Act Amendments of 1972 will

cause many municipalities to report operating deficits for

their Water and Sewer Fund.

2. A federal grant program funded at the rate of 75 per

cent of waste treatment needs will prevent operating deficits

in the majority of cities in which 1990 waste treatment needs

constitute 20 per cent or more of the expected Water and Sewer

Fund capital structure.

3. A federal grant program funded at the average rate of

35 per cent of needs will benefit only a small number of cities.

4. The federal grant program does not improve the

operating position of cities in which needs are less than 20

per cent of the total expected capital structure.

5. The state grant program shows the greatest incidence

of producing municipal Water and Sewer Fund operating deficits.

6. In order to eliminate operating deficits, cities will

need to increase Water and Sewer Fund income in amounts ranging

from 0.3 per cent to 571.6 per cent.
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CHAPTER I

INTRODUCTION

Municipal financial problems have been brought to the

forefront of public attention by New York City's fiscal

imbalance. A recent Wall Street Journal article noted that

many responsible civic leaders are calling for cities to

"get their fiscal houses in order." The consensus of expert

opinion is that the majority of municipal fiscal problems are

the result of the combined effect of two factors: (1)

increasing demand by urban dwellers for public services, and

(2) increasing taxpayer resistance to paying for services

rendered by local governments. Catalytic elements contri-

buting to the combined effects of increasing service demands

and incommensurate increases in tax revenues include shifts

in the tax base from "core" areas to suburban areas and the

growth in the urban population. These catalytic elements

combine with the major factors and precipitate urban fiscal

problems.

Since the Depression the history of the urban experience

has been marked by increases in services provided by local

government to its constituents. To meet these service demands,

local expenditures have increased at a compound average annual

'The Wall Street Journal, December 10, 1975, p. 1.
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rate of 8.8 per cent per year.2 While some of the increase

in public expenditures represents a shift in government

functions from the federal level to the state and local level,

a significant portion of the increase is the direct result

of expanding public service demands.3 Municipal fiscal

problems may be described as an irresistable force (public

service demand) meeting an immovable object (financial

resources). Cowden stresses this analogy:

The present known financial resources available to an
American city are limited. In the past few years, city
income has often been shrinking while the demand for
services and higher salaries has grown. Any city
manager realizes these problems when he tries to formu-
late municipal budgets to be presented to the city
council. He must take into consideration the rising
costs of operation and maintenance, capital project
development, salary increases needed to meet inflation
pressures,4 andreserve funds to allow for economic
variables.

The problem of financing public goods and services

implies that local units of government have the responsibility

to satisfy human needs. Jack and Reuss note that the primary

role of the local government is "to supply goods and services

2 Michael E. Levy, "Trends and Prospects in Local Govern-
ment Finances--An Introduction," in Juan de Torres,
Financing Local Government (New York, 1967), p. 2.

3Alan K. Browne, "Principles and Problems of Municipal
Financing," American Water Works Association Journal, LXIV
(June, 1972), 346.

4R. W. Cowden, "Municipal Problems in Financing Water
Pollution Control," Water Pollution Control Federation
Journal, XLII (November, 197) 998.
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to fulfill public wants." 5  A major difficulty with such a

broad statement of social responsibility is the identification

of legitimate "public wants"--those wants that will benefit

the entire community upon satisfaction. Since municipal

resources are limited and all wants cannot be satisfied, it

is essential for civic leaders to identify the legitimate

needs for public services. Scheffer suggests that the

"legitimate needs" cannot be identified unless an effective

education and information program is undertaken by munici-

palities. Having adequate information is essential in order

for citizens to make the necessary choices and associated

sacrifices. 6

The identification of justifiable wants does not ensure

municipal financial bliss, the means of financing selected

alternatives must be identified. Historically, the most

common source of revenue for municipal financing has been

general tax levies. While taxes remain a significant source

of local government revenue, their viability is diminishing

as taxpayers increasingly resist tax increases.7 The

diminishing share of local government revenue provided by

5John W. Jack and Paul C. Reuss, "Financing Municipal
Government: Fiscal Challenge of the Seventies," Municipal
Finance, XLIII (February, 1971), 141.

6Walter F. Scheffer, "Problems in Municipal Finance,"
The Western Political Quarterly, XV (September, 1962),

7The Wall Street Journal, December 24, 1971, p. 1.
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taxes is illustrated by Table I. In 1950, taxes provided

53.4 per cent of total municipal revenue; this share

decreased to 41.8 per cent in 1969. This proportional

decline occurred during a period when total tax revenues

increased by 224 per cent. Cowden poignantly and appositely

illustrates that declining tax revenues are partially the

result of the deterioration of central urban areas.

There has been a marked deterioration of the core area
of most American cities with businesses that formerly
made large contributions to the tax base of the com-
munity moving to suburban shopping centers and other
locations without being replaced by other large tax-
payers.8

Not only have changes in the location of business contributed

to the erosion of city tax bases, but also changes in the

income "balance" of central urban areas have contributed to

the fiscal problems of large municipalities. Levy notes

that the trend in urban demography is the replacement of

above average income groups by persons with "substantially

lower skills and resources."9 This population shift has not

only increased financial problems in central cities, but also

has contributed to financial difficulties in the suburbs.1 0

8Cowden, p. 1998.

9Levy, p. 13.
10Ibid.
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This scenario of urban demographic change is presented

by Miller and Tabb in a recent article:

As families migrate from the rural areas into the central
city, the income mix of the population residing in the
city changes such that relatively fewer high income
people are living there. Furthermore, services dete-
riorate and the tax burden increases, leading to the
exodus of those able to move who find the publ service
to tax burden ratio attractive in the suburbs. 1

These population shifts lead to growth in the suburbs as well

as urban centers. As the population of a city grows it becomes

increasingly difficult to finance public services. For

central cities the increasing financial burden is concentrated

in the areas of education and welfare.12 In the suburbs and

small municipalities, changes in the service mix contribute

to fiscal problems because it has been demonstrated that as

cities grow they move from supplying service "necessities" to

offering "conveniences" and finally into the stage of

"extending luxury services." These changes synthesize into

the trend that as cities become larger total service costs

and per capita service costs increase.1 3

The declining share of total municipal revenue from tax

sources has been replaced primarily by increases in two other

categories of revenue: (1) intergovernmental revenue and

11 Stephen M. Miller and William K. Tabb, "A New Look at
a Pure Theory of Local Expenditures," National Tax Journal,
XXVI (January, 1973), 162.

12 Levy, p. 13.

13Scheffer, p. 524.
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(2) user charges. Table I indicates that the most rapidly

growing category of municipal revenue is intergovernmental

transfers. These transfers include revenue sharing and

various federal grant programs. The second most rapidly

expanding source of revenue is service charges. Perhaps

nowhere are these two sources of finance more important than

in the area of financing municipal water and sewage treatment

facilities. 14 The essentiality of service charges and federal

grants in financing water pollution control is demonstrated

by the increasing expenditures for water pollution control

facilities during the last decade. The value of capital

outlays for water pollution control was expected to increase

152 per cent between 1965 and 1975.15 Continuing increases

in expenditures for water pollution control facilities in

conjunction with diminishing tax revenues and the need for

increases in user charges signal municipal water and sewer

departments as potential financial problem areas.

The Role of Water Pollution in
Municipal Fiscal Affairs

For health reasons alone, the maintenance of adequate

and safe supplies of clean water is a legitimate want which

14 Federal Water Pollution Control Administration, The
Cost of Clean Water--Economic Impact on Affected Units 'of
Government, The Cost of Clean Water Series (Washington, 1968),
P. n.

15 Federal Water Pollution Control Administration, 1969
Sewerage Charges, Vol. 3 of The Cost of Clean Water and its
Economic Impact, 3 vols. , (W1ising ton~1969) ,.2.
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should be satisfied by local units of government. Cowden

supports this thesis in his writing: "adequate wastewater

disposal facilities and adequate drinking water facilities

are essential to the health and wellbeing of the citizens." 1 6

For example, insufficient supplies of clean water and waste

disposal facilities hamper local economic growth as the

experience of Mt. Washington, Kentucky, demonstrates: "an

inadequate water supply and an outmoded sewage system combined

to discourage expansion of business and housing in Mt.

Washington, a small community 12 miles south of Louisville,

Kentucky." 1 7  Not until recently has the public devoted

considerable attention to the cost of providing pollution

control. This attitude of neglect is reflected in a state-

ment from a 1963 issue of Dun's Review: "most people con-

sider the cost of pollution control facilities to be

negligible."18 The public attitudes of this era are further

demonstrated by congressional funding activity for water

pollution control facilities. For example, Congress did not

appropriate funds to support the federal construction grant

program authorized in the Federal Water Pollution Control

Act Extension, PL 82-579.l9

16 Cowden, p. 1999.

17 "Pollution and Water Problems Solved by Mt. Washington,
Ky.," Water and Sewage Works, CXXI (April 30, 1974), R-82.

18 "The Multibillion Dollar Fight Against Pollution,"
Dun's Review and Modern Industry, LXXXI (March, 1963), 5113.

19 Hearings before the Senate Committee on Water and Air
Pollution Control, 84th Congress, 1st Session, 1964, p. 52.
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Professionals in the field of wastewater management

were, perhaps, the first to recognize potential serious

problems associated with financing water pollution control.

One of these professionals has noted: "the public has shown

an interest in controlling water pollution, but it does not

yet seem to realize the problem municipalities face when

trying to finance water pollution control facilities."20

Federal financial assistance to local governments for public

sewerage also reflects the changing public attitude regarding

the cost of environmental protection. During the period

1956 through 1961, federal aid for public wastewater treat-

ment works amounted to 5 per cent of total expenditures for

such purposes; in 1967 the federal share has risen to 18 per

cent.21 In the opinion of some experts, the federal share

will probably rise to 35 per cent by 1980.22

Similar to other public services, municipalities have

relied upon ad valorem taxes to finance sewerage projects.2 3

Increasing voter resistance to taxes and the subsequent

decline in the importance of tax revenue has forced munici-

palities to develop alternative sources of financing for

20 Cowden, p. 1998.

2 1 Federal Water Pollution Control Administration, The
Economics of Clean Water, Vol. 1 (Washington, 1970), p. 72.

2 2 Personal interview with Don Morriss, Construction
Grant Programs, Texas Water Quality Board, September 12, 1975.

23 Russell J. deLucia and others, Evaluation of Alter-
native Methods for Financing Municipal Waste Treatment Works,
(Washington, 19757, p. 30.
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public sewerage. The most popular sources of financing are

(1) service charges, (2) special assessments, and (3) federal

and state grants. Sanitary sewer service charges are not a

new method of financing, having been employed by Brockton,

Massachusetts, in 1564; however, the widespread use of these

charges is a modern phenomenon.24 Service or user charges

are increasing in importance because they can be effectively

used to replace declining tax revenues. 25 The use of user

charges, however, has been assailed for the following reasons:

(1) administrative difficulties,26 (2) inequitable sharing of

the charges among the user population,27 and (3) inability to

generate sufficient revenue as customers resist higher fees.2 8

Special assessments are generally initiated by munici-

palities to finance the extension of sewer lines to new or

existing property developments. The value of special assess-

ments as a reliable financial tool is limited because they

do not represent stable sources of funds.29 Special assessments

C. H. Hoper, "Service Charges for Sanitary Sewers,"
Water and Sewage Works, CVII (February, 1960), 51.

25 Jack and Reuss, p. 142.

26 John C. Adams, Jr. and Vito Pennacchio, "Handling
Revenue and Cost Elements in Rate Setting," American Water
Works Association Journal, LXII (December, 1970), 754-795.

27 Federal Water Pollution Control Administration,
Sewerage Charges, Vol. III of The Cost of Clean Water and
its Economic Impact, 3 vols., (Washington,T99), p. 9.

28Hoper, p. 53.

29 deLucia, pp. 31-32.
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are usually set at such a level that they may be less than

the cost of providing the service extensions. A further

limitation of special assessments is encountered in low

population density areas where such assessment may represent

an overwhelming burden on those properly assessed.3 0

It has been a long standing policy of the American

Water Works Association (AWWA) that municipal water and

wastewater utilities should be self-supporting. Public

desire to elevate the quality of the nation's waters through

stringent environmental legislation has made this policy an

unattainable objective. The inability of municipalities to

maintain self-sustaining water utilities is illustrated by

the following passage from an issue of the American Water

Works Association Journal:

. . . demands of state and federal involvement, (public
wastewater utilities) will be driven to financial plans
that are not compatible with rates the AWWA has stated
publicly in hearings as the only way the federal govern-
ment is going to get the wastewater operations 'off its
back' financially is to establish them as well-managed
and well-financed operating entities. A massive program
of federal aid, although needed to catch up with and to
establish objectives, should not go on forever. However,
if present financial demands, required to meet the
instantaneous demands of the environmentalists, are not
checked, it is highly likely that the capability of
utilities to finance themselves from revenue bonds
the future will be destroyed for some time to come.

30Ernest A. Highley, "Financing Water-Works Improvements,"
American Water Works Association Journal, LXIII (June, 1971),

31 Henry J. Graeser, "Utility Rates for Wastewater
Operations," American Water Works Association Journal, LXII
(December, 1970), 82-83.
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Municipal officials increasingly view federal and state

assistance programs as being essential to the financing of

wastewater treatment facilities. One writer notes that

"few, if any, municipal officials can now justify developing

a project without taking advantage of the 75 per cent grant

under the new consolidated grant program."32 Many municipal

officials view federal and state aid as the means of fully

achieving water quality standards which have been established

by federal and state agencies.33 The necessity of federal

aid is emphasized by many municipal leaders; these officials

note that unless federal aid for waste treatment is received

cities will be forced to reduce expenditures for other

essential services such as education and public transit.3 4

The issue of suboptimization of municipal objectives is

emphasized by Lopp:

Municipalities find themselves in a triple squeeze--a
general shortage of investment funds, high interest rates
resulting from the threat of taxation of municipal bonds,
interest, and continuing pressure from state and Federal
government to place treatment plants in line according
to schedules determined in anticipation of substantial
federal appropriations. Cities at the same time face

K. L. Kollor, "Status of Construction for Environmental
Protection," Public Works, XCVIII (March, 1967), 99.

33 Raymond L. Bancroft, "Are Cities Trapped in the Water
Pollution Control Funding Gap?," Nation's Cities, VII
(September, 1969), 9.

34 "St. Joseph, Mo., Faces its Financial Bind," Nation's
Cities, VII (September, 1969), 13.
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demands to meet other urban needs, and sewage collection
and treatment may not be very high on the list of
priorities of local interest groups.3 5

Officials supporting federal assistance programs cite

them as having three advantages:

1. Federal aid programs make possible the pursuance of
proud national objectives while recognizing the
diversity of local abilities to pay and needs.

2. Disperse 'creative innovation' in public services
among the levels of government.

3. Aid in rendering equity to the tax system by providing
for the release of preSgure on overburdened state
and local tax systems.

The federal grant program is no panacea, however; many

authorities consider that the program is not fully funded,

"37creating what has been termed a "funding gap. Further

difficulties in the grant programs involve the methods by

which funds are apportioned among the states. 3 8

The current status of municipal financing of water pol-

lution may be characterized as a conundrum--municipalities

are placed in the position of being responsible for controlling

pollution; however, they do not have adequate resources to

finance water quality programs, forcing them to turn to the

35W. James Lopp II, "Alternative Methods of Financing
Waste Treatment Facilities," Water and Wastes Engineering, VII
(March, 1970), p. 61.

36 Robert J. McLeod, "Place of Federal Grants and Loans
in Utility Financing," American Water Works Association
Journal, LX (October, 1968),7105.

37 Bancroft, p. 9.

38 Hearings, p. 52.
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federal government which inadequately funds the federal

grant programs. The ramifications of the combination of

factors mentioned above have not been fully explored.

Research efforts in the field of water pollution control

have generally ignored the ability of municipalities to

provide the financial resources necessary to satisfy the

water quality programs mandated by federal and state law.

Water Pollution Abatement Economic Research

As the previous sections indicate, there is considerable

professional concern about the possible impact of water

pollution abatement costs on municipal financing. This

concern, however, is generally based on subjective evaluation

rather than substantive evidence. Evidence is practically

nonexistent because research of the economic ramifications

has been limited to two primary areas: (1) determining the

cost of compliance with water pollution control legislation

by industry and municipalities and (2) an evaluation of

federal participation in construction grant programs. The

methodologies employed have been limited to time series

projections based on engineering data and case studies.3 9

A review of some of the research that has been conducted in

the economics of industrial and municipal pollution abatement

will reveal that little is known about the impact of these

costs on either industry or local governments.

39 Jarir S. Dajani, "Cost Studies of Urban Public Services,"
Land Economics, IL (November, 1973), 479.
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Several research efforts designed to determine the

economic impact of water pollution have been performed by

the Federal Water Pollution Control Administration (FWPCA)

under the auspices of Section 16(a) of the Federal Water

Pollution Control Act4 0 and by the Environmental Protection

Agency as authorized by Section 26(a) of the Federal Water

Pollution Control Act Amendments of 1972.41 The results of

this research are presented in a series of reports entitled

The Cost of Clean Water and The Economics of Clean Water.

The methodology employed is consistent throughout the series

of publications, with only slight modifications to allow for

the consideration of differences between the composition of

water depollution cost for industries and municipalities.

Cost studies for industrial water pollution involved

two methodologies: (1) determination of the treatment cost

requirements for industry based on estimates of existing

waste treatment applications as reported in the Water Use

in Manufacturing and combining these estimates with

"established cost factors for conventional waste treatment

requirements"42 and (2) the combinations expert estimates

of industrial pollution control techniques with

40 The Cost of Clean Water and its Economic Impact, I, ii.

U. S. Environmental Protection Agency, The Economics
of Clean Water (Washington, 1972), p. v.

U. S. Federal Water Pollution Control Administration,
Summary Report, Vol. I of The Cost of Clean Water, 4 vols.
(washington, 1968), 7.



16

"economic/engineering studies of specific industrial groups." 4 3

Both of the techniques made the assumption that, for purposes

of projection, costs would increase at a constant rate over

the period covered by the report. For example, in the 1968

report the FWPCA assumed that industrial plant construction

costs would increase at an annual rate of 3.6 per cent "over

the next five years .''4 4

The logic underlying studies of municipal investment

requirements is presented in Figure 1. As the flow diagram

indicates, the determination of "aggregate investment require-

ments was based on three input factors: (1) an inventory of

waste municipal wastewater facilities and needs, (2) engi-

neering cost data for waste treatment plants of various

sizes, and (3) projections based on a constant rate of cost

increase over the period encompassed by the report.

Neither the methodologies employed for cost studies in

industrial water pollution control nor those for municipal

wastes measured the capacity of cities or firms to finance

the waste treatment requirements. The EPA conducted a study

to determine the ability of the federal grant program to aid

municipalities in meeting the fiscal requirements of water

pollution control. The methodology employed was that of

developing a mathematical model of the municipal budgeting

process and the construction grant program. By combining

44Ibid., p. 8.43 Ibid.
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these two models the researchers were able to evaluate the

efficiency, equity, and administrative difficulties associ-

ated with the grant program. The study utilized several

cities as case studies for model validation and development

of projections. The report, however, did not address the

extent to which local debt or service charges would be

affected by various levels of federal grants.45

Watters has stated that the question which needs answering

is not whether state and localities can make ends meet, but

rather on what terms this financing will be achieved.4 6

Dajani emphasized that a "highly cost-effective exercise"

would be the examination of the cost relationships of pro-

viding urban public services. Included in such studies

would be the impact of the cost of providing these services

on prices of services, and federal aid to municipalities.

This report will address the ramifications of water pollution

control costs on local governments in the North Central Texas

area.

45 deLucia, p. 62-110.

46 Elsie M. Watters, "Fiscal Outlook for State and Local
Governments," Needs vs. Revenue: The Dilemma of Urban
America, edited by James C. Cotham III and Kenneth E. Quindry,
(Knoxville, Tennessee, 1971), p. 29.

47 Dajani, p. 483.



19

Purpose

The purpose of the study is to determine the effects of

water pollution control on financing municipal sewage facil-

ities in selected cities in North Central Texas. This

purpose will be accomplished by addressing the following

topics: (1) the cost to cities of meeting federally mandated

water pollution control, (2) the sources of funds for finan-

cing sewerage, and (3) the financial implications of these

sources and uses.

Delimitations

The study is constrained by the following:

1. Municipalities included in the study are those in

the Dallas and Fort Worth Standard Metropolitan Statistical

Areas (SMSA's) with populations of 5,000 or more persons.

2. Municipal water pollution control, as required by

the Water Pollution Control Act Amendments of 1972 (PL 92-500),

is the exclusive concern of this study.

3. Municipal financial needs are limited to transactions

that occur within "water and sewer funds" and between these

funds and other municipal fiscal accounts.

4. The historical data base of municipal water and sewer

fund financial structure will contain data for the period

1960 through 1974, inclusive.
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5. Municipalities which "purchase" waste treatment

from Water and Sewer Districts or purchase these services

from other municipalities will not be included in this study.

6. Municipalities which are not included in the EPA's

1968 "Survey of Municipal Waste Facilities" will be excluded

from the study.

Plan of the Dissertation

Chapter I has presented an introduction to municipal

fiscal problems related to the costs of water pollution con-

trol, a review of research conducted in the fields of the

economics of water depollution, a statement of the problem

to be studied, and a glossary of terms germane to water

pollution abatement. Chapter II describes the evolution of

federal water pollution control laws, and enumerates the major

provisions of the Federal Water Pollution Control Act Amend-

ment of 1972 and the Texas Water Quality Act. Water pollution

control technology and the cost of this technology are con-

tained in Chapter III. The methodology and research design

of this study are described in Chapter IV--the criteria for

selecting the population, a description of the data and data

collection procedures, and an explanation of the analytical

techniques employed in this study. Chapter V contains the

collected data and the analysis of the data. The raw data

is presented in tabular form. The analysis is in the form

of tables, mathematical models, figures, and pro forma
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financial statements. Chapter VI contains the summary, con-

clusions, and recommendations. The summary of the study is

presented through a restatement of the problem and a capsule

of data collection and analysis. Conclusions are based upon

the results of data analysis presented in Chapter V. Also

included in Chapter VI are recommendations pertinent to

sewerage financing problems of municipalities and needs for

further research in subjects related to municipal fiscal

affairs and water pollution control.

In addition to the six chapters described above, the

dissertation includes supplementary information, as necessary,

in the form of appendices and a bibliography. The bibliog-

raphy will be of value to those who may wish to advance

knowledge in the field of water pollution abatement and

analysis of municipal fiscal affairs.

Glossary of Water Pollution Terminology

Assimilative Capacity--the natural capability of the aquatic
environment to dissipate measurable and limited amounts
of contaminants over time through dilution, chemical and
biological action, physical processes.

Activated Sludge--a type of aerobic treatment process utilized
in secondary treatment plants; organic pollutants are
brought in contact with biologically active micro-
organisms in the presence of mechanically introduced air.

Biochemical Oxidation--the principal purification activity by
micro-organisms within an aerobic treatment process
transforming organic pollutants into settleable organic
or inert mineral substances.
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Biochemical Oxygen Demand (BOD)--the amount of oxygen needed
by any polluted water or sewage to allow micro-organisms
to consume the suspended and dissolved biodegradable
organic material found in the liquid under aerobic con-
ditions. Measured in milligrams of oxygen per liter of
liquid consumed during incubation for five days at 20
degrees centigrade.

Biodegradable--material (usually organic) which can be reduced
(digested, oxidized) by micro-organisms to form stable
compounds such as carbon dioxide and water.

Branch Sewer--a liquid waste conveyance receiving flows from
house connections and laterals.

Chemical Treatment--sewage treatment methods utilizing
various chemical processes to assimilate pollutants.
Includes coagulation, chemical precipitation, dialysis,
ion exchange, neutralization, and others.

Collection Network--a system of wastewater conveyances
carrying sewage from points of origin to treatment and/or
disposal facilities. This system consists of house
connections, branch sewers, laterals, main sewers,
trunk sewers, interceptors, outfall sewers, manholes,
and other physical appurtenances.

Combined Sewer--a single conduit intended for the removal of
both sanitary sewage and storm water runoff.

Design Flow--the hydraulic load for which a facility is
designed.

Design Period--the time span during which a proposed public
works system and improvements are to provide adequate
service.

Design Population--the number of people to be served by a
proposed public works system and improvements; usually,
the maximum number anticipated to require use of the
system during the design period.

Dissolved Material--a substance separated into molecules and
dispersed through a liquid medium.

Dissolved Oxygen (DO)--the amount of oxygen found and avail-
able for biochemical activity within a given volume of
water, measured in milligrams per liter (mg/1) or parts
per million (ppm). The DO saturation point of a body of
water is dependent upon the temperature, chemical
characteristics of the water, and barometric pressure.
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Effluent--the liquid discharged by a collection network or
various treatment units of a treatment plant. Or, more
generally, the liquid, solid, or gaseous product dis-
charged or emerging from a process.

Flocculation--the artificial formation of flocs (loose mass
of jelly-like or fibrous particles) through the addition
of chemicals to sewage.

Force Main--a sewer flowing under pressure. Usually used to
bring sewage from a pumping station to a facility at a
higher elevation.

Interceptor--a major sewer collection flows from a number of
of main and trunk sewers and carrying the discharge to
treatment or disposal facilities.

Lateral--a minor sewer receiving flows from house connections
only.

Main Sewer--a sewer serving as the collector and conveyance
for a sizeable district.

Outfall Sewer--a conveyance for (a) the movement of effluents
from a treatment facility to a point of final discharge
(receiving body of water) or (b) the transport of raw
sewage to a point of final discharge if no treatment
plant is available.

Population Equivalent--the hypothetical number of people who
would produce the same sewage load on treatment facilities
as a given commercial or industrial activity.

Sanitary Sewage--sewage which represents a direct health and
pollution hazard, including both domestic sewage and
liquid industrial wastes.

Sanitary Sewer--a sewer intended for the removal of sanitary
sewage only.

Sewage--liquid or water-borne wastes generated within
residences, business establishments, institutions, and
industrial buildings, or as by-products of any resi-
dential, commercial, industrial, social, and municipal
activity.

Sewage Charge--a fee, fixed or variable, levied by a munici-
pality for the collection and treatment of domestic and
industrial wastes.
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Sewer--a conduit used for the collection and transportation
of sewage.

Sewer System--the linked, man-made physical improvements
intended for the collection, removal, treatment, and
disposal of sewage generated within an area; usually
consisting of a collection network and a treatment
facility.

Sewerage--the concept and general activity constituting the
collection, removal, treatment, and disposal of liquid
wastes.

Treatment--the artificial removal of pollutants from sewage
and/or their transformation into an inert state and/or
the altering of the objectionable constituents by
controlled physical, chemical, and/or biological processes.

Treatment Plant--a contiguous system of processes and units
designed and used for the removal of pollutants from
sewage.

Water Pollution--a condition or state of the aquatic envi-
ronment under which the usefulness of the water is
impaired or eliminated for domestic, industrial and
recreational purposes; aquatic biota suffers or is
distroyed; and offensive and unnatural sights, smells,
and tastes are present.



CHAPTER II

MAJOR FEDERAL AND TEXAS WATER POLLUTION CONTROL LAWS

The laws to be discribed in this chapter form the foun-

dation for all local governmental actions relating to water

pollution control. These legal foundations represent a

transition from passive acceptance of water pollution as a

symbol of national progress to active measures to prevent

further pollution of the nation's waters and to return them

to their former pristine quality.

Federal Laws

The Federal Water Pollution Control Act, as amended, and

the Refuse Act of 1899 form the basis for federal water

pollution control authority. The Federal Water Pollution

Control Act (PL 84-660) was enacted on July 9, 1956. Public

Law 84-660 has been amended by the following legislative

actions: the Federal Water Pollution Act Amendment of 1961

(PL 87-88), the Water Quality Act of 1965 (PL 89-234), the

Clean Water Restoration Act of 1966 (PL 89-753), the Water

Quality Improvements Act of 1970 (PL 91-224), and the Federal

Water Pollution Control Act Amendment of 1972 (PL 97-500).

The major provisions of these acts and other significant water

pollution laws will be described in subsections of this chapter.

1 "The Multibillion Dollar Fight Against Pollution,"
Dun's Review and Modern Industry, LXXXI (March, 1963), 5113.

25
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The Refuse Act of 1899

The history of water pollution control legislation in

the United States began with the enactment of the River and

Harbors Act of 1899.2 Section 407 of the Rivers and Harbors

Act of 1899 is generally referred to as the Refuse Act of

1899, the first water pollution control legislation to be

passed by Congress.3 The purpose of the River and Harbors

Act of 1899 was to prevent the intentional obstruction of

navigable interstate waters. This purpose is clearly evi-

denced by the following passage from Section 401:

It shall not be lawful to construct or commence the
construction of any bridge, dam, dike, or causeway
over or in any port, roadstead, haven, harbor, canal,
navigable river, or other navigable water of the United
States until the consent of Congress to the building of
such structures shall have been obtained and until the
plans for the same shall have been submitted to and
approved by the Chief of Engineers and by the Secretary
of the Army.4

Section 407 extended the applicability of the act to

include manmade obstructions not associated with the con-

struction of dams and similar structures. The Refuse Act

of 1899 states, in part, that it is unlawful to

. . . throw, discharge, or deposit or cause, suffer, or
procure to be thrown, discharged or deposited either
from or out of any ship, barge, or floating craft of any

233 U.S.C. 401 et. seg.

3 Section 13 of the River and Harbors Act of 1899, 33
U.S.C. 407.

433 U.S.C. 401.
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kind or from the shore, whart, manufacturing establish-
ment, or mill of any kind, any refuse matter of any kind
or description whatever. . ., into any navigable water
of the United States, or into any tributary of any
navigable water which the same shall float or be washed
into such navigable water; . . . .5

Responsibility for enforcing the Act was delegated to the

U. S. Army Corps of Engineers. The Corps interpreted the

Act as applying to the following:

. . . all direct and indirect discharges or deposits
(except those flowing from the streets and sewers in
liquid form) by any person, firm or other entity,
including discharges or deposits from municipal, state,
or Federal facilities or installations into navigable
waterway or tributary or into a waste treatment system
from which the same will flow into a navigable waterway
or tributary.6

Federal Water Pollution Control Act of 1948

Between the years 1899 and 1948 there were no water

pollution laws passed by the Congress. This inaction may

reflect the general belief at that time that the nation

possessed a bountiful and almost limitless supply of fresh

water. This inaction ended and the role of the federal

government in water pollution control changed dramatically

with the passage of the Federal Water Pollution Control Act,

PL 80-845, in 1949. Under the Refuse Act of 1899, the federal

government's role had been passive; that is, as long as an

533 U.S.C. 407.

U. S. Army Corps of Engineers, Permits for Work and
Structure in and for Discharges or Deposits into Navigable
Waters," (Washington, 1971), pp.~~2-3.
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industry or city possessed a permit from the Corps, it could

discharge wastes into waters regardless of the pollution load

created by the discharges. The Refuse Act also did not make

provisions for the development of technology to depollute the

waters of the nation. PL 80-845 placed the federal government

in an active role of controlling water pollution. The Act

established a national antipollution policy, pledged the

federal assistance in advancing water pollution abatement

technology, and offered federal financial assistance for

municipalities. Section 1 of PL 80-845 stated the following

as being national policy:

. . . to recognize, preserve, and protect the primary
responsibilities and rights of the States in controlling
water pollution, to support and aid technical research
to devise and perfect methods of treatment of industrial
wastes which are not susceptible to known effective
methods of treatment, and to provide federal technical
services to state and interstate agencies and to
industries, and financial aid to state and interstate
agencies and to municipalities, in the formulation and
execution of their stream pollution abatement programs.7

Administration of the Act was divided between the Public

Health Service (USPHS) and the Federal Works Administration

(FWA). The USPHS was responsible for providing technical

assistance and final approval of municipal waste treatment

projects. Once facilities were approved by the USPHS, the

FWA could make loans to municipalities for design and

845.

7Section 1, Federal Water Pollution Control Act, PL 80-
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construction of treatment facilities.8 The loans carried an

interest rate of 2 per cent and were limited to the smaller

of $250,000 or 33.3 per cent of the "estimated reasonable

costs."9

Public Law 80-845 authorized construction loans of $22.5

million for each fiscal year 1948 through 1953. In addition

to these sums, the bill also authorized one million dollars

for grants for preliminary design and planning of treatment

works.1 0  The Act was extended to 1956 by the passage of

Federal Water Pollution Control Act Extention, PL 82-579.ll

It should be noted that the philosophy of active federal

participation was expounded by PL 80-845; this philosophy

was only partially implemented since no funds were appro-

priated for the loan and grant programs authorized under

the Act.1 2

Federal Water Pollution Control Act of 1956

In 1956 Congress passed the Federal Water Pollution

Control Act, PL 84-660.13 The Act furthered the active

8Russell J. deLucia and others, Evaluation of Alternative
Methods for Financing Municipal Waste Treatment Works,
(Washington, 975)0, p. 116.

9Section 5, PL 80-845. 10Section 7, PL 80-845.

1166 STAT. 927.
12 Hearings before the Senate Committee on Water and Air

Pollution Control, 84th Congress, 1st Session, 1964, p. 52.

1333 U.S.C. 446 et. seq.
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federal role in preventing and controlling water pollution.

DeLucia notes that the enactment of PL 84-660 was in response

to the recognition that "the extent and severity of pollution

in this country [was] outstripping any provisions for its

abatement and control." 1 4  The purpose of the Act was to

"enhance the quality and value of our water resources" and

it established as national policy the "prevention, control,

and abatement of water pollution."15 Major provisions of

the Act established agencies to supervise federal interest in

water pollution control; provided for development of compre-

hensive water pollution abatement control; encouraged inter-

state, cooperation and uniform laws, research, investigation,

training and information programs; and provided for enforce-

ment for the prevention of pollution of interstate and

navigable waters. The Act emphasized individual state action

by recognizing "the primary responsibilities of the States

in preventing and controlling water pollution."1 6

State initiative was encouraged through a matching grant

program. The importance of the matching grant program was

expounded by the testimony of Health, Education and Welfare

Department (HEW) officials before the Senate Public Works

Committee: ". . . experience with other health programs has

14deLucia, p. 117. 1533 U.S.C. 446.

1633 U.S.C. 518.
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demonstrated the value of matching grants in stimulating

states to provide their own resources to do an effective

job." 1 7  Federal support was designed to be limited to

critical supportive activities in the construction of treat-

ment work which could not be effectively performed by the

states. These critical support activities included planning,

research, consulting, and technical assistance. 18 The

federal contribution to the states was set at not more than

66.6 per cent or less than 33.3 per cent of the actual cost

of a local project.19 For purposes of the grant program

local costs included the following categories of costs:

preliminary planning, engineering, feasibility studies, and

improvement and extension of treatment works.20

The 1956 Act authorized $50 million for the grant

program. Of this amount 50 per cent was to be allotted to

municipalities with populations of less than or equal to

17Hearings before the Senate Public Works Committee,
84th Congress, 2nd Session, April, 1955.

18deLucia, p. 119. 19Ibid., pp. 119-120.

2 0 Section 6(e), PL 84-660
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250,000 persons.21 Each state's share of the appropriated

funds was based on the ratio of individual per capita income

to the per capita income of the entire United States.2 2

Federal Water Pollution Control Act
Amendments of 1961

The Federal Water Pollution Control Act Amendments of

1961, PL 87-88, amended the Federal Water Pollution Control

Act, PL 84-660. The changes instituted by PL 87-88 were

primarily administrative. Under PL 84-660, the Surgeon

General was the primary administrative officer of federal

water pollution control programs; Public Law 87-88 shifted

this administrative responsibility to the Secretary of

Health, Education, and Welfare.2 3

The Amendments of 1961 also made minor alterations in

the federal construction grant program. Construction grant

2 1 Section 6(d), PL 84-660.

22 Section 6(c), PL 84-660. The following formula was
designed as the means of calculating each state's share of
appropriated federal funds.

Let xi = per capita income for state i

x = national average per capita income

yi = population of state i

s. = fraction of appropriated grant funds for
state i

_ (x/x.)
s ..=050 + 50

i

23 Section 5 Federal Water Pollution Control Act Amend-
ment of 1965, PL 87-88.
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authorizations were increased from $50 million in fiscal year

1962 to $90 million in 1963, and $100 million for each fiscal

year 1964 through 1967.24 Maximum grant amounts were

increased from the smaller of 30 per cent or $250,000 to the

smaller of 30 per cent or $600,000. Fifty per cent of grant

funds were earmarked for smaller municipalities, those with

populations of 125,000 or few people.25

The Water Quality Act of 1965

In 1965 Congress amended the Federal Water Pollution

Control Act with the passage of the Water Quality Act of

1965, PL 89-234. The 1965 Act provided for the states to

adopt specific water qualty criteria for interstate water,

or portions thereof, within their boundaries. State water

quality standards became federal standards upon their

approval by the Secretary of the Interior. Under the Act

water quality criteria consisted of three elements:

1. classification of water as to use (e.g. swimming,
industrial water supply, public water supply, etc.),

2. scientific determination of criteria (limits on
pollution characteristics as color, turbidity, odor,
taste, toxic substance, biochemical oxygen demand,
chemical oxygen demand, etc.), and

3. procedures for meeting these criteria. 26

24Ibid., Section 5(d).
25 Ibid., Section 5(a).

26 Section 10, Water Quality Act of 1965.
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Approval by the Secretary of the Interior of state

established criteria was predicated upon the following guide-

lines:

1. State water quality criteria were not to be a device
to 'insure the lowest common demonimator of water
quality, but to enhance the quality of our water
resources.'

2. The criteria should be designed to prevent existing
pollution from increasing in severity and 'in no
case would standards providing for les than
existing water quality be acceptable.'L7

The Act established a deadline of June 30, 1967, for states

to submit a letter of intent to establish water quality

criteria to the Secretary of the Interior. A state's failure

to create water quality criteria would result in federal

intervention in setting water quality standards for that

state.

The Water Quality Act of 1965 made two primary changes

in the Federal Water Pollution Control Act. First, the 1965

Act furthered the active role of the federal government in

water pollution control by mandating the formation of

enforceable water quality criteria. Second, the Act trans-

ferred primary administrative responsibilities from the

Secretary of HEW to the Secretary of the Interior.

The Clean Water Restoration Act

On November 3, 1966, Congress approved the Clean Water

Restoration Act, PL 89-753. The major emphasis of PL 89-753

27Ibid.
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was directed toward federal aid in financing local water

pollution abatement facilities. Debate in the Senate

centered on the inequities of the construction grant program

as modified by the 1961 Amendments (PL 87-88). Testimony

before the Senate Committee on Public Works indicated that

the 30 per cent limit imposed by PL 87-88 discriminated

against both the largest and smallest municipalities. A

survey conducted by the Conference of Sanitary Engineers

noted that eighteen proposed projects were so long that

30 per cent of their total cost exceeded $2 million each--

far in excess of the $600,000 ceiling imposed by PL 87-88.

In addition, the survey found that many small cities did

not qualify for grants based on their populations. These

small towns were further disadvantaged because they did not

possess the ability to finance the needed treatment facil-

ities.28

Construction grant and loan provisions were substantially

altered by the Clean Water Restoration Act. On a graduated

scale, the Act authorized construction grant expenditures of

$150 million in 1967 up to $1.25 billion in 1971.29 The

method of allocating funds to the states was established as

follows:

1. For each fiscal year, the first $100 million was to
be allotted to the states based on population and
per capita income weighted equally. (See footnote 22.)

28 Hearings before the Senate Committee on Public Works,
May 19, 1965, p. 89.

29 Section 205, PL 89-753.
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2. Any sums appropriated in excess of $100 million
for each fiscal year were to be apportioned on a
'straight population basis.'

3. Regional planning projects would receive a 10 per
cent incentive.3u

Matching grant formulas were also altered by the Act. The

federal contribution of 30 per cent could be received by

states if the state contributed 25 per cent. If the state

share increased to 30 per cent, the federal contribution

would increase to 40 per cent. For states with federally

approved enforceable water quality criteria, the federal

government would increase its contribution to 50 per cent

if the state provided 25 per cent of the total cost of a

proposed project. Further, the ceiling on grants for indi-

vidual grants was removed.3 1

Public Law 89-753 also contained evidence of congressional

recognition of the need to provide industry with incentives

to install pollution abatement equipment. The Act contained

an investment tax credit of 7 per cent for industrial air and

water pollution facilities with federal and state specifi-

cations.32 Attempts were made in the Senate to increase the

investment tax credit to 14 per cent, but these efforts

failed.33

3 0deLucia, p. 124. 3 1 Section 205, PL 89-753.
32Ibid.

33 Congressional Record, October 17, 1966, p. 27247.
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Water Quality Improvements Act of 1968

Public Law 90-2, the Water Quality Improvements Act,

instituted further significant changes in the financing of

water pollution control facilities. The major change

offered by the 1968 Act was the institution of a federal

contract program. The contracts allowed up to thirty years

to pay the federal share of the municipal water pollution

control facilities. The philosophy was that contracts could

be issued more quickly than grants, making them a more

effective incentive than grants. In addition, the Act for

the first time provided one-time grants for improvements in

the operation of municipal wastewater facilities.3 4

Water Quality Improvements Act of 1970

There was considerable action in the Ninety-First

Congress with regard to water pollution. For example, there

were at least twelve bills introduced in the Senate to amend

the Federal Water Pollution Control Act, PL 84-660. These

bills included four introduced by Senator Scott--S. 3468,

S. 3470, S. 3471, S. 3472; three introduced by Senator

Nelson--S. 3484, S. 3500, S. 3507; two introduced by Senator

Muskie--S. 3687, S. 3688; and one each introduced by Senators

Proxmire, S. 3181; Cook, S. 3614; and Mondale, S. 3697.35

34 deLucia, p. 125.

35Hearings before the Senate Subcommittee on Air and
Water Pollution, 91st Congress, 2d Session, April, 1970,
pp. 2-5.
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From these bills introduced and the ensuing debate emerged

the Water Quality Improvements Act of 1970, PL 91-224.

Public Law 91-224 did not significantly alter existing

federal water quality enforced programs, nor did it alter

the existing grant program; however, the 1970 Act contained

two major provisions.36 First, the Act initiated a federal

aid program for the training of students "to enter an occu-

pation which involves the design, operation, and maintenance

of treatment works and other facilities whose purpose is

water quality control." 3 7 This training grant program was

the result of the general feeling in the Congress that many

municipal wastewater facilities were manned by technically

incompetent personnel. This Congressional observation is

supported by testimony before the Senate Subcommittee on Air

and Water Pollution:

We have had a tremendous expansion in the waste treatment
business mainly as a result of federal grants and the
supply of well-trained professional personnel simply has
not kept up, and therefore, the quality of people
operating these things [waste treatment facilities] is
not as good as it should be.

In some cases I am sure you have 3 he mayor's brother-in-
law operating the plant,....3

The second major provision of PL 91-224 was the replace-

ment of the Federal Water Pollution Control Administration

36 deLucia, p. 126.

3 7 Section 16 of the Water Quality Improvements Act of
1970, PL 91-224.

38 Senate Hearings, April, 1970, p. 376.
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(FWPCA) with the Federal Water Quality Administration

(FWQA).39 The FWQA was short-lived because the President's

Reorganization Plan Number three, adopted December 2, 1970,

transferred all federal interest in water pollution control

from the FWQA to the newly created Environmental Protection

Agency (EPA).40

Water Pollution Control Act Amendments of 1972

On October 18, 1972, Congress passed, over the veto of

President Nixon, the Federal Water Pollution Control Act

Amendments of 1972, PL 92-500. With this action Congress

created what has been described as "the most comprehensive

and expensive environmental legislation in the nation's

history."41 Title I of the 1972 Amendments establishes a

six-part purpose of the legislation:

1. It is the national goal that the discharge of
pollutants into the navigable water be eliminated
by 1985;

2. it is the national goal that whenever attainable,
an interim goal of water quality which provides for
the protection and propagation of fish, shellfish,
and wildlife and provides for recreation in and on
the water be achieved by July 1, 1983;

3. it is the national policy that the discharge of
toxic pollutants in toxic amounts be prohibited;

39 Title II of the Water Quality Improvements Act of
1970, PL 91-224.

40 Reorganization Plan Number Three, December 2, 1970.

41 "Congress Clears Major Water Pollution Control Bill,"
Congressional Quarterly Weekly Review, October 14, 1972,
p. 2692.
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4. it is the national policy that federal financial
assistance be provided to construct publicly owned
waste treatment works;

5. it is the national policy that areawide waste treat-
ment management planning processes be developed and
implemented to assure adequate control of sources
of pollutants in each State; and

6. it is the national policy that a major research and
demonstration effort be made to develop technology
necessary to eliminate the discharge of pollutants
into the navigable wat rs, water of the contiguous
zones, and the oceans. 2

The comprehensiveness and expense of the 1972 Amendments

are implicit in the eleven major provisions of the Act:

1. Industries and municipalities must employ the "best

practicable" waste treatment technology by July 1, 1977, and

the "best available" technology by July 1, 1983. The terms

"best practicable" and "best available" technologies are to

be defined by the Administrator of the EPA.4 3

2. Establishes a new pollutant discharge permit program

to be administered by the EPA. The EPA is authorized to

sanction each state to issue permits if state requirements

for permits are at least as stringent as the federal quidelines.

This program abolishes the discharge permit program which had

been administered by the U. S. Army Corps of Engineers under

the authority of the Refuse Act of 1899. 4 The transfer of

42 Title I. Federal Water Pollution Control Act Amendments
of 1972, PL 92-500.

Ibid., Section 301(l)(B) and 302 (2)(A).

44 Ibid., Sections 401 and 402.
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the permit program from the Corps to the EPA furthered

cooperative efforts between the Corps and the EPA.45 Permits

issued by the Corps prior to October 18, 1972, remain valid

under the permit program instituted by the 1972 Amendments.4 6

3. The Act authorized the creation of a ten-member

"Water Pollution Control Advisory Board." The Board is

charged with studying the costs and benefits of achieving

the 1977 and 1983 wastewater treatment technology goals.4 7

4. Citizens "having an interest which is or may be

adversely affected" by actions of polluters, the federal

government, or the EPA may bring suit against these parties

in order to seek remedy to these adverse or potential

adverse effects.4 8

5. The EPA Administrator is required to prepare a list

of toxic pollutants and take actions to prevent their dis-

charge. Further, the Administrator must establish effluent

limitations which will provide "an ample margin of safety." 4 9

6. The EPA is empowered to enter sources of pollution

(industrial plants, municipal sewage works) and inspect

records and monitoring equipment. With the exception of

45 Memorandum from Stanley R. Reason, Secretary of the
Army, to William D. Ruckelshaus, Administrator of the Envi-
ronmental Protection Agency, dated January 12, 1971, np.

4 6 Section 402, PL 92-500. 47 Ibid., Section 503.
4 8 Ibid., Section 505. 4 9 Ibid., Section 307.
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trade secrets, the Administrator is to make the data so

gathered available to the public.50

7. Criminal penalties for discharging effluents without

a permit are set at between $2,500 and $25,000 per day or

one year in prison or both for first offenses, $50,000 per

day or two years in prison or both for second offenses, and

civil penalties of up to $10,000 per day for either first or

second offenses.51

8. The 1972 Amendments establish a consolidated program

of "Grants for Construction of Treatment Works." The federal

contribution to municipalities is established at 75 per cent

of the cost of construction of a waste treatment facility.

Unlike previous grant programs, this new program does not

require the states to make contributions to municipalities

in order for the municipalities to be eligible for federal

grants. The Act authorized Congress to appropriate sums not

to exceed $5 billion for fiscal year 1973, $6 billion for

fiscal year 1974, and $7 billion for fiscal year 1975. The

basis for apportioning appropriated funds was changed from

a formula based on population and per capita income (see

footnote 22) to the following basis:

50 Ibid., Section 308. 51Ibid., Section 309.
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. . . in the ratio that the estimated cost of con-
structing all needed publicly owned treatment works
in each state bears to the estimated cost of con-
struction of all needed publicly owned treatment works
in all the States.52

In other words, the basis for apportioning funds has changed

from being a function of population and income to being a

function of need.5 3

The formula for apportioning funds was further altered

by an Amendment, PL 93-243, to the Federal Water Pollution

Control Act. This amendment, which is currently operative,

allots apportioned funds on the basis of needs and population

and per capita income. 5 4

9. In order to implement the apportioning procedure

outlined above, the Act ordered the EPA to make "a detailed

estimate of the cost of construction of all needed publicly

owned treatment works in all of the states and of the costs

of construction . . . in each of the States.,,5 5

10. The President is authorized under the 1972 Amend-

ments to enter international agreements for the control of

global water pollution.

For this purpose, the President shall negotiate multi-
lateral treaties, conventions, resolutions, or other
agreements, and formulate, present, or support proposals
at the ited Nations and other appropriate international
forums.

52Ibid., Section 205(a). 53 Ibid., Title II.

54Public Law 93-243. 55Ibid., Section 516(b).

56 Public Law 92-500, Section 7.
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11. Public Law 92-500 amends Section 7 of the Small

Business Act,57 allowing the Small Business Administration

to make loans to small businesses in order that they may

modify manufacturing procedures to comply with the water

quality provisions of the 1972 Amendments.5 8

12. Section 12 of PL 92-500 is commonly referred to as

the Environmental Financing Act of 1972. This section

established the Environmental Financing Authority (EFA).

The EFA is authorized to purchase state and local debt

instruments and issue its own instruments to generate the

necessary cash.59 The purpose of the EFA is to:

. . . assume that inability to borrow necessary funds
on reasonable terms does not prevent any state or local
public body from carrying out any project for con-
struction of waste treatmgBt works determined eligible
for [federal] assistance.

Summary of Major Federal Water Pollution
Control Legislation

The role of the federal government in water pollution

abatement has changed significantly in the seventy-six year

history of such legislation. From a passive role under the

Refuse Act of 1899, the federal government has assumed an

active role through the Water Pollution Control Act, as

amended. Major components of the active federal role are

the establishment and enforcement of water quality criteria,

5772 STAT., 387. 58PL 92-500, Section 8.

5 9Ibid., Section 12. 6 0 Ibid., Section 12(c).
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an expanded effluent discharge permit program, the creation

of actionable national water quality objectives, and the

development and expansion of various fiscal assistance pro-

grams. Table II presents a summary of the provisions of the

federal water pollution control legislation. Figure 2 pre-

sents a time scale of the major laws. It should be noted

that the majority of the legislation was passed in the period

1966 through 1972. This sudden interest in anti-pollution

legislation is, at least partially, the result of increased

public awareness of the "environmental crisis."61

Texas Water Pollution Control Statutes

Chapter 21 of the Texas Water Code is cited as the Texas

Water Quality Act.62 The legal parameters established by the

Texas Water Quality Act (TWQA) parallel those established in

federal law. This close relationship is clearly demonstrated

by the state water quality policy as prescribed by the TWQA:

It is the policy of this state and the purpose of this
chapter to maintain the quality of water in the state
consistent with the public health and enjoyment, the
propagation and terrestrial and aquatic life, the
operation of existing industries, and the economic
development of the state; to encourage and promote the
development and use of regional and area-wide waste
collection, treatment, and disposal systems to serve the

61 Senate hearings, April, 1970, p. 187.
6 2Vernon's Texas Civil Statutes (V.T.C.S.), Chapter 21.
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waste disposal needs of the citizens of the state; and
to require the use of all reasonable methods to
implement this policy.63

Major differences between federal and state water quality

legislation is also emphasized by the TWQA policy statement.

For example, federal water pollution control policy does not

delimit a policy for preserving and promoting "existing

industries and economic development" in conjunction with

water pollution control. Further, the Texas policy encourages

the development of regional waste treatment systems, recog-

nizing that economies of scale may be achieved in the

development of large treatment works. Federal policy pre-

scribed technology rather than their grouping. Texas water

quality policy is, therefore, not only complementary, but

also supplementary to federal policies.

Various subchapters of the TWQA provide for the creation

of and administration of the Texas Water Quality Board (TWQB),

establishes the powers and duties of the TWQB, specifies

enforcement procedures, and provides for state financial

assistance to local governments for financing water pollution

control facilities. The TWQB is composed of seven members,

three of which are appointed by the governor, and the remaining

four are the executive directors or chairman of: (1) the

3V.T.C.S.,1972 Supplement, Section 21.002.
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Executive Texas Water Development Board (TWDB), (2) Parks

and Wildlife Department, (3) Texas Railroad Commission, and

(4) the State Commissioner of Health.64 Those members

appointed by the governor serve staggered terms of six years.65

The remaining provisions of the TWQA are summarized in Table

III.

TABLE III

SUMMARY OF THE PROVISIONS OF THE TEXAS
WATER QUALITY ACT

Subchapter Title Section* Major Provisions

C Powers and 21.062 Requires the TWQB to
duties (of establish a water quality
the TWQB) plan for the state.

21.064 Authorizes employees or
agents of the TWQB to
enter private property
to inspect "conditions
relating to the quality
of water in the state."

21.066 Authorizes the TWQB to
initiate litigation to
compel compliance with
its directives.

21.067 Authorizes the TWQB to
seek the cooperative
efforts of citizens,
organizations, local
governments, and the
federal government in
protecting the water
quality of the state.

64 65Ibid.,S21.023.Ibid. , Section 21. 002. Ibid._ Section2.23
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TABLE III--Continued

Subchapter Title Section* Major Provisions

21.072 Authorizes the board to
hold public hearings
regarding the creation
and implementation of
board procedure.

21.075 Requires the TWQB to
establish water quality
standards for all intra-
state waters.

21.081 Provides for the issuance
of effluent discharge
permits by the TWQB and
specifies the conditions
under which such permits
may be amended or sus-
pended.

21.082 Any permit to discharge
effluents into waters
classified for recreation
must be issued after the
board has considered
possible odor problems
created by the effluent.

21.083 Gives the board the
authority to require
citizens to discontinue
the use of private sewage
systems such as septic
tanks, cesspools, and
chemical toilets.

21.086 Establishes that the TWQB
must approve all sewer
systems before construction
commences.

21.088 Provides the board with the
authority to "develop and
prepare" comprehensive water
quality management plans for
areas of the state.
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TABLE III--Continued

Subchapter Title Section* Major Provisions

Regional and
Area-Wide
Systems

Prohibition
Against
Pollution;
Enforcement

21.094 The board may require that
a discharge of effluents
monitored report on waste
collection, treatment,
and disposal activities.

21.201 Declares as a policy of
the state, the encourage-
ment of the development
of regional and area-wide
wastewater treatment
facilities.

21.205 Empowers the TWQB to
establish "reasonable"
waste collection and
treatment charges for
regional treatment
facilities.

21.251 Prohibits the discharge of
effluents into waters of
the state without a dis-
charge permit or a rule of
the board allowing these
discharges.

21.252 Establishes civil penalties
for violation of Secion
21.251. Civil penalties
are set at not less than
$50 nor more than $1,000
for each violation and each
day of the violation.

21.254 Empowers local governments
and the Parks and Wildlife
Department to seek liti-
gation to enforce the
civil penalties.

D

E
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TABLE III--Continued

Subchapter Title Section* Major Provisions

21.258-
21.261

Outlines the enforcement
responsibilities of the
TWQB, Parks and Wildlife
Department, and the Texas
Railroad Commission.

Authority
of Local
Governments

Judicial
Review

Criminal
Prosecution

21.351 Authorizes local govern-
ments to inspect public
waters as to water quality
and the discharge of
unauthorized effluents.

21.357 Requires cities with popu-
lations in excess of 5,000
to "establish water pollu-
tion control and abatement
programs" for the city.

21.451 A board action may be
appealed by filing suit in
a district court of Travis
County.

21.552 Defines as a criminal
offense the discharge of
effluents to intrastate
waters or without a permit
from the TWQB or the dis-
charge of effluents which
violates the provisions
of an issued permit.

21.553 Violations of Section 21.
552 are misdemeanors
subject to fines of not
more than $1,000 for each
violation.

F

G

H
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TABLE III--Continued

Subchapter Title Section* Major Provisions

Financial
Assistance
for Waste
Treatment
Construction

21.601 "The purpose of this sub-
chapter is to provide for
making loans of water
quality enhancement funds
. . . to political sub-
divisions of the state for
use as state matching funds
for obtaining maximum
federal grants for the
construction of treatment
works."

21.610 Authorizes the State to
make direct loans to
political subdivisions
which "in the judgement
of the board is unable
to issue bonds or other
obligations . . . ." Any
local government receiving
a loan must repay the loan
at an interest rate and
term established by the
TWQB.

*Vernon's Texas Civil Statutes

I



CHAPTER III

MUNICIPAL WASTEWATER TREATMENT--TECHNOLOGY,

INVENTORY, AND NEEDS

In the January 25, 1968, issue of Engineering News-Record,

a headline proclaimed: "Clean Water Will Cost $23 Billion." 1

While this headline may be alarming, it is not nearly so as a

more recent article noting that "total [waste treatement

facility] needs have grown to $350 billion.,2  Some writers

suggest that the cost of pollution abatement will have a

significant impact on industrial and municipal decision making.

Among the decisions affected are "what products to produce,

what price to charge, whether to expand plants, where to locate

facilities?,3  The costs of pollution control and decisions

associated with these costs are functions of legal parameters,

technology, and the differential between existing capability

and future requirements.

An understanding of the state-of-the-art of municipal

waste treatment is necessary for the development of an

1 "Clean Water Will Cost $23 Billion," Engineering News-
Record, CLXXXIX (September 21, 1972), 53.

J. T. Sliter, "Needed $350 Billion--And a New Needs
Survey," Water Pollution Control Federation Journal, XLVI
(October, 1974)

Lynnwood J. Dixon and John M. Thornton, Jr., "The Costs
of Cleaning Up Pollution," Management Accounting XLIV (November,
1972), 13.

54
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understanding of the ramifications of the cost of achieving

national water quality objectives. The following elements

need to be examined: (1) wastewater treatment processes,

(2) the costs of these processes, (3) waste treatment tech-

niques utilized by municipalities in North Central Texas, and

(4) an estimate of the future waste treatment needs of these

municipalities.

Waste Treatment Technology

The state-of-the-art of waste treatment technology

includes at least sixteen methods of treating wastewater.

These processes can be grouped into four categories: (1) pre-

liminary treatment, (2) primary treatment, (3) secondary

treatment, and (4) tertiary treatment. The applicability and

effectiveness of treatment techniques within these groups is

determined by a number of factors including characteristics

of wastes generated, waste assimilative capacity of water

courses, and the uses to be made of waters into which wastes

are discharged.4 The nature of water quality problems deter-

mine the mix of water pollution control technology applied in

any locale. Figure 3 illustrates the interrelationships

between wastewater, technology, and environmental conditions.

4Allen V. Kneese and Blair T. Bouer, Managing Water
Quality: Economics, Technology, Institutions (Baltimore, 1968),
pp. 13-T5.
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METHODS FOR
IMPROVING

ASSIMILATIVE CAPACITY

Generation of Wastes

REDUCTION
AND/OR
TREATMENT
OF WASTES

Residual wastes
discharged to
watercourses

L

METHODS FOR MAKING
MORE EFFICIENT USE

OF NATURAL
ASSIMILATIVE CAPACITY

I
ir -U

IMPACTS ON QUALITY
OF RECEIVING WATERS

Streams
Lakes
Groundwater
Estuaries and

bays
Oceans

IMPACT ON USES
OF WATER

Recreation
Aquatic life
Domestic
Irrigation
Industrial

Fig. 3--The nature of water quality problems.

Source: Allen V. Kneese and Blair T. Bouer, . iManagin
Water Quality: Economics, Technology, Institutions (Baltimore,
1968), pp. 13-15.
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Pollutant Characteristics of Domestic Waste

The pollutant composition of domestic sewage is fairly

homogenous throughout the United States.5 The most common

components of water pollution from domestic sewage are

(1) biochemical oxygen demand (BOD), (2) suspended solids,

(3) dissolved solids, (4) detergents, (5) toxic materials,

(6) phenols, (7) color, (8) pH, and (9) temperature.6,7

While the constituents of domestic sewage are relatively

constant, the composition of wastes entering a municipal waste

treatment plant will vary as a function of the amount of

industrial discharges treated by a municipal treatment facil-

ity.8 The change in waste concentration as the result of the

introduction of industrial effluents into domestic sewage

streams is indicated by BOD concentrations in municipal and

industrial wastes as presented in Table IV.

Data in Table IV indicate that the BOD level of industrial

wastes is almost six times the level in domestic sewage.

5U. S. Federal Water Pollution Control Administration,
The Report, Vol. I of The Cost of Clean Water and its Economic
Impact, 3 vols., (Washington, 1968), 93.

6 Sigurd Grava, Urban Planning Aspects of Water Pollution
Control (New York, 1969), p. 39.

7Definitions of terms describing pollution are presented
in the glossary.

8Peter E. Robinson and Francis P. Coughlan, Jr.,
"Municipal-Industrial Waste Treatment Costs," TAPPI, LIV
(December, 1971), 2005.
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TABLE IV

RELATIVE CONCENTRATION OF BOD, DOMESTIC SEWAGE
AND ORGANIC INDUSTRIAL WASTES

Mean BOD
Waste Source Concentration, Mg/l

Domestic Sewage . . . . . . . . . . . . . . . . 200

Beet Sugar Refinery . . . . . . . . . . . . . . 620

Milk Processor . . . . . . . . . . . . . . . . 1000

Tannery . . . . . . . . . . . . . . . . . . . . 1100

Poultry Plant . . . . . . . . . . . . . . . . . 480

Synthetic Fibre Producer . . . . . . . . . . . 520

Brewery . . . . . . . . . . . . . . . . . . . . 610

Meat Packer . . . . . . . . . . . . . . . . . . 1100

Potato Processor . . . . . . . . . . . . . . . 1340

Pulp Mill (Kraft) . . . . . . . . . . . . . . . 290

(Sulfite) . . . . . . . . . . . . . . 1100

(Groundwood) . . . . . . . . . . . . 160

Source: U. S. Federal Water Pollution Control Admin-
istration, The Report, Vol. I of The Cost of Clean Water and
its Economic Impact, 3 vols., (Washington, 1968,p.96.

Municipalities that treat combined wastes must employ a

higher level of treatment technology than would be necessary

if domestic sewage alone was treated.9

9 Ibid.
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Preliminary Treatment

In this preparatory stage certain characteristics of the

effluent are altered to make the waste stream compatible with

the treatment capabilities of primary and secondary treatment

processes. The three most widely used preliminary treatment

methods are segregation, equalization, and neutralization.

In segregation, waste streams with significantly different

pollutant loads are separated in order that they may be

channeled to primary and secondary treatment processes designed

to assimilate specific classes of contaminants. Equalization

is the reverse procedure of segregation in that wastes of

differing strengths are mixed to eliminate waste load

variations which could diminish the effectiveness of primary

and secondary treatment processes. 1 The purpose of neutral-

ization is to maintain waste stream pH at a level that promotes

optimal biological activity. (A pH range of 6.5 to 8.5 is

optimal for biological activity in waste treatment.) The need

for neutralization is primarily confined to industries which

produce highly acidic or caustic effluents. The applicability

of neutralization to municipal waste treatment is limited to

those cities which treat such large volumes of pH imbalanced

industrial wastes that equalization is ineffective in balancing

the pH for combined treatment.1 1

10 Nelson L. Nemerow, Industrial Waste Treatment (Reading,
Mass., 1963), pp. 16-18.

lW. Wesley Eckenfelder, Jr., Water Quality Engineering
for Practicing Engineers (New York, 1970), p. 128.
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Primary Treatment

Primary treatment is designed to remove floating mate-

rial or suspended solids from waste streams.12 Primary

treatment processes are classified as physical since chemical

or biological means are not relied upon for preparation of

wastewater for further treatment. The three most common

primary treatment processes are screening, sedimentation, and

flotation. Solids are removed in the screening process by

allowing the waste stream to flow through woven wire, perfo-

rated plates, or evenly spaced rods. Sedimentation utilizes

gravity to "pull" settleable solids to the bottom of a lagoon.

In the flotation technique of primary treatment, air bubbles

of less than 100 microns in diameter are forced into the

effluent. Through surface interaction, the air bubbles attach

to solids and float them to the surface. Once the solids

have been "floated" they are removed by mechanical means. In

summary, primary treatment removes floc (settleable solids)

that would unduly "clog" devices used for secondary treatment.1 3

Seco Treatment

Secondary treatment is a more advanced form of treatment

than those discussed previously. Preliminary and primary

treatment are designed to remove solids and oils from waste

13Nemerow, pp. 16-20.12 Ibid. , p. 112.
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streams, but have little effect of removing degradable organics

which must be removed by secondary treatment.1 4  Secondary

treatment may be subdivided into two classes: (1) chemical

and (2) biological. Chemical treatment processes are pre-

dominately used for treating industrial wastes and, therefore,

will not be discussed in this report.1 5

Biological waste treatment is simply "a duplication of

nature's own self-purification processes under contained,

condiions.,,16
concentrated, and controlled conditions. Biological waste

treatment methods are classified according to process oxygen

requirements. Anaerobic conversion of organic waste into

"inoffensive end products" requires no oxygen, but requires

facilities. 17 Its complexity notwithstanding, anaerobic

conversion has the advantage of generating methane gas (CH4 )

which may be used as a fuel.1 8  Aerobic secondary treatment

processes require oxygen and are the most common form of

biological treatment utilized in the treatment of municiapl

wastes in Texas. 19 The aerobic process generally employs

4W. Wesley Eckenfelder, Jr. and J. L. Barnard, "Treatment-
Cost Relationships for Industrial Wastes," Chemical Engineering
Process, LXVII (September, 1971), 76.

1 5 Department of Textiles, Clemson University, State of the
Art of Textile Waste Treatment (Washington, 1971), p. 75.

16 "Water Pollution Control," Chemical Engineering Deskbook,
LXXVIII (June 21, 1971), 66.

17Eckenfelder, p. 203 18Ibid., p. 176.

U. S. Environmental Protection Agency, 1968 Inventor
Municipal Waste Facilities, Vol. VI (Washington, 1968) , 79-138.
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mechanical aerators to supply oxygen to microorganisms that

digest organic material. Unlike anaerobic digestion, aerobic

decomposition of waste does not produce methane gas, instead

the by-products of aerobic digestion are carbon dioxide (CO2 )

and water. A schematic of aerobic waste reduction is presented

in Figure 4.

end
product

energy

ndogenous

espiration
organic aerobic reduction
waster 

r

synthesis

cells nonbiodegradable
residue

Fig. 4--Aeorbic reduction.

Source: W. Wesley Eckenfelder, Jr., Water Quality Engi-
neering for Practicing Engineers (New York, 1970), p. 155.

While secondary treatment is effective in removing as much

as 85 per cent of the organic waste load of effluents, it has

little or no effect on inorganic materials.20 These materials,

many of which are highly toxic substances, can only be removed

by tertiary or advanced wastewater treatment.

20 W. Wesley Eckenfelder, Jr., "Industrial-Waste Surveys,"
unpublished manuscript, Department of Civil Engineering,
Vanderbilt University, March, 1972, pp. N-1 - N-7.
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Tertiary Treatment

The importance of tertiary treatment is increasing because

of the stringent water quality requirements of the Federal

Water Pollution Control Act Amendments of 1972 and the need

for increasing supplies of fresh water. Eckenfelder summarizes

the importance of tertiary treatment in the following statement:

"More stringent requirements relating to refractory organics

and total inorganic solids will become necessary in more arid

areas where extensive water reuse is necessary."21 The most

common tertiary treatment processes are summarized in Table V.

TABLE V

TERTIARY TREATMENT PROCESSES AND THEIR
WASTE REDUCTION EFFICIENCIES

Treatment Process Substance Removed Treatment
Efficiency*

anaerobic denitrification nitrate-nitrogen 80-95

algae harvesting nitrate-nitrogen 50-90

ammonia stripping ammonia-nitrogen 80-95

ion exchange nitrogen,phosphorous 80-92

electrodialysis dissolved solids 10-40

carbon absorption organics 90-98

reverse osmosis dissolved solids 65-95

distillation dissolved solids 90-98

foam separation synthetic detergents 85

*Per cent of total volume of subtance removed

Source: Nelson L. Nemerow, Industrial Waste Treatment
(Reading, Mass, 1963), p. 60.

21 Eckenfelder, pp. 214-215.
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Summary of Waste Treatment Technology

The treatment of domestic sewage utilizes a combination

of processes to transfer highly concentrated waste streams

into environmental compatible flows of liquid substances. A

summary of waste treatment technology is presented in Table

VI. Figure 5 further summarizes waste treatment processes

by indicating the sequence of wastewater treatment and the

substitutability of the various treatment processes.

Factors Contributing to Cost of
Municipal Waste Treatment

The capital requirements of municipal waste treatment

are dependent upon many factors including: (1) need for new

treatment facility construction, (2) increases in population

served, (3) need for upgrading existing facilities, and (4)

need to replace obsolete facilities. The relative proportion

of capital outlays for each of these categories by munici-

palities is presented in Figure 6. Six additional factors

contribute to the determination of the operating cost of waste

treatment for specific municipal plants. These factors are

1. treatment capacity of treatment plant,

2. treatment method employed,

3. degree of treatment achieved,

4. topography and degree of development of land area,

5. pumping costs (pump stations and sewer lines), and

6. land cost.
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Of the factors presented in the list above, the most important

are (1) treatment plant capacity in terms of population served

and quantity of waste treated and (2) the degree of treatment

to be achieved.

23% 34%

UPGRADING LESS CONSTRUCTING
THAN ADEQUATE FACILITIES FOR
FACILITIES UNTREATED WASTES

(FOR WATER QUALITY STANDARDS

27% 16%

INCREASES IN REPLACEMENT
POPULATION AND

INDUSTRY

Fig. 6--Capital outlay proportions by municipalities for
wastewater treatment.

Source: U. S. Federal Water Pollution Control Admin-
istration, Detailed Analyses, Vol. II of The Cost of Clean
Water, 4 vols., (Washington, 1968), 7.
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Waste treatment costs vary directly with the level of

treatment achieved and inversely with plant capacity. In

other words, if water quality criteria are such that tertiary

treatment is required, then the cost of treating waste to

attain this level of treatment is greater than the cost would

be if secondary treatment would produce satisfactory water

quality. The relationship between treatment level and treat-

ment cost is presented by Figure 7. From the information

PRIMARY

AERATED
LAGOONS

ACTIVATED
SLUDGE

SECONDARY
%W A.

ADVANCED
WASTE
TREATMENT

DEGREE OF WASTE REDUCTION

Fig. 7--Generalized relationship between waste treatment
costs and intensity of treatment.

Source: U. S. Federal Water Pollution Control Admin-

z
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0
H
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40
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presented in Figure 7 it can be concluded that the more

stringent water quality requirements of current water pol-

lution control laws will make waste treatment increasingly

expensive.

As previously stated, the cost of waste treatment varies

inversely to treatment capacity. That is, waste treatment

exhibits economies of scale. The concept of economies of

scale is demonstrated by Figure 8. It should not be inferred

from Figure 8 that unit construction and operating and

maintenance costs decrease as the size of the plant increases.

The relationship between plant size and total capital cost is

presented in Figure 9.

Estimation of Municipal Water Pollution
Control Costs in North Central Texas

--1974 Needs Survey

During 1974 the EPA undertook a study of the cost of

construction of publicly-owned treatment works needed to meet

the water quality goals of the Federal Water Pollution Control

Act Amendments of 1972.22 A "Needs Survey" was conducted

pursuant to the requirements of Sections 205(a) and 516(b)(2)

of PL 92-500 as amended by PL 93-243. The purpose of the

needs survey was to obtain "a comprehensive estimate of the

U. S. Environmental Protection Agency, Cost Estimates
for Construction of Publicly-Owned Waste Treatment Facilities
--1974 "Needs Survey" (Washington, 975),P.1.
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5.0
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10.0 50.0
plant size, mgd

Fig. 9--Relationship between plant size and total capital
cost.

Source: W. Wesley Eckenfelder, Jr., Water Quality Engi-
neering for Practicing Engineers (New York, 1970), p. 296.
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total cost of meeting the goals of the FWPCA (Federal Water

Pollution Control Act), and of estimating these costs state-

by-state as a possible basis for the allocation of construction

grant funds authorized after Fiscal Year 1975.,,23

The EPA utilized the following methodology in conducting

the 1974 survey:

1. Questionnaires were distributed to state agencies

(in Texas, the Water Quality Board) which would either complete

the questionnaires themselves or forward them to individual

sewerage authorities for completion.

2. State agencies administering the survey would review

all estimates developed by local authorities. In cases where

discrepancies occurred the state agency estimate would prevail.

3. All "places" within Standard Metropolitan Statistical

Areas (SMSA's) and those outside SMSA's with populations

exceeding 10,000 persons were surveyed.

4. Locations outside SMSA's with populations of less

than 10,000 were surveyed in one of the following manners:

a. A sample of the smaller cities may be used. If

this alternative is selected, the state must use the "same

sample percentage and same places used by the state in the

1973 Survey."

b. States may elect to report needs based on a 100

per cent sample of these smaller locations.

23Ibid.
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c. If 1973 needs were reported on a 100 per cent

basis, then the state must report 1974 needs on a 100 per

cent basis.

5. The Survey defines "place" as including the followwing:

a. "All incorporated cities, boroughs, towns, or

villages, . . . regardless of size, or inclusion in a SMSA or

urbanized area."

b. "All unincorporated centers of population outsid

an urbanized area with a population of 1,000 or more."

c. "All unincorporated centers of population inside

an urbanized area are designated separate places if they have

a population of 5,000 or more and are recognized locally as a

separate 'community' or 'area' even though there is no formal

unit of government so designated for the area."

6. In order to increase the consistency of reported

needs among the states, costs must be based on "cost curves"

supplied by the EPA.(24 A copy of the cost curves supplied

by the EPA is included in Appendix A.)

The estimates were reported in June, 1973, dollars and

based on 1990 population estimates.25 Thus the estimates

supply information regarding the cost of meeting the 1983

goal of "best practicable" waste treatment technology for the

24Cost Estimates--1974 "Needs Survey", p. 3.

25Ibid., pp. 2-3.

e
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year 1990 in constant dollars. The cost reported by the

states consisted of estimates in six categories of sewerage

facilities. The categories are briefly described as

1. Category I costs were for facilities "which would

provide a legally required level of treatment of 'secondary

treatment' or 'best practicable wastewater treatment tech-

nology (BPWTT).'" The Survey considered secondary treatment

and BPWTT to be synonymous.

2. Category II costs reported were for facilities

required to achieve "more stringent levels of treatment."

More stringent levels would include provisions for the

removal of such pollutants as phosphorous, ammonia, nitrates,

or organic substances.

3. Category III cost estimates were divided into two

subcategories:

a. "Costs for correction of sewer system

infiltration/inflow problems." Sewer infiltration and inflow

problems are those associated with ground and urban runoff

infiltrating sewer systems.

b. Costs associated with the "replacement and/or

major rehabilitation of existing sewage collection systems."

4. Similar to Category III costs, Category IV estimates

included two subdivisions:

a. "Costs for construction of collection sewer

systems designed to correct violations caused by raw discharges,

seepage to water from septic tanks and the like."



79

b. This category was composed of costs of new

interceptor sewers and transmissive pumping stations needed

for bulk transportation of wastewater.

5. Category V costs were for facilities necessary to

prevent the violation of water quality standards by the

"periodic bypassing of untreated wastes from combined sewers"

to any water.

6. The sixth category of costs was termed "Treatment

and/or Control of Stormwaters." "This includes the costs of

abating pollution from stormwater runoff channeled through

sewers and other conveyances used only for such runoff."

Category VI was not included in the 1973 Survey, but was

included in the 1974 Survey in order to provide an estimate

of the cost of all facilities eligible for the computation of

federal grant allocations. 2 6

Cost data supplied by the Texas Water Quality Board to

the EPA for cities subject to this study are presented in

Table VII. The amounts presented in Table VII indicate "the

total national long range facility requirements of PL 92-500

S. . ."1127The Survey information for North Central Texas

cities will be used in this study as a primary ingredient in

determining the financing needs of these cities in attaining

waste treatment facilities consistent with the goals of

PL 92-500.

26Ibid., pp. 2-3. 27Ibid., p. 9.
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TABLE VII

TOTAL WASTE TREATMENT FACILITY REQUIREMENTS
FOR CITIES IN NORTH CENTRAL TEXAS WITH

POPULATIONS EXCEEDING 5,000 PERSONS

City

Arlington.....

Bedford......

Carrollton . .

Cleburne

Dallas

Denton

DeSoto

Duncanville . .

Ennis........

Farmers Branch
Forest Hill -

Fort Worth .

Garland.......

Grand Prairie .

Grapevine.....

Haltom City .

Highland Park .

Irving

Lancaster .....

Lewisville .

McKinney .

Mesquite .

North Richland Hills

Richardson . . .

Richland Hills .

Rockwall

Terrell.......

Waxahachie .

White Settlement

Total Needs
(thousands of $)

. . . . . . . 4,581

. . . . . . . 1,900

. . . . . . . 1,708

. . . . . . . 9,602

. . . . . . . 117,166

. . . . . . . 14,552

. . . . . . . 3,050

. . . . . . . 6,389

. . . . . . . 6,495

. . . . . . . 14,540

- - . - . . - 585

. . . . . . . 69,307

. . . . . . . 43,218

. . . . . . . 25,559

. . . . . . . 3,690

. . . . . . . 8,203

. . . . . . . 3,760

. . . . . . . 33,753

. . . . . . . 4,554

. . . . . . . 5,676

. . . . . . . 5,901

. . . . . . . 17,815

. . . . . . . 2,884

. . . . . . . 7,679

. . . . . . . 2,018

. . . . . . . 6,503

. . . . . . . 4,930

. . . . . . . 39,720

. . . . . . . 3,660

. .

. .

. .

. .

. .

. .

. .

. .

. .

.

. .

. .

. .
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While the 1974 Needs Survey represents a significant

advance in determining the long term financial requirements

of publicly-owned waste treatment facilities, it is not

without criticism. Russell Train, former EPA Administrator,

indentified weaknesses of the 1974 Needs Survey in testimony

before the U. S. Senate Subcommittee on Environmental Pol-

lution as follows:

1. The total need estimates reported by the states may

"exaggerate the costs of meeting the requirements of Public

Law 92-500."

2. Category VI cost estimates may be of limited appli-

cability because of limitations in technology for treatment

of stormwater runoff.

3. Even though the EPA specified that the states employ

uniform criteria for cost estimation, experience indicated

that "major variations" occurred in criteria employed by the

states. Therefore, comparisons of cost among states is of

limited usefulness.28

Many Senators expressed particular concern over the first

limitation as indicated in a statement made by Senator

Domenici (New Mexico) regarding the possible overstatement of

needs by the states: "Somebody gave me the word here that

this needs survey that we had you get from the States, that

28 "The Environmental Protection Agency's 1974 Needs Survey,"
Hearings Before the Subcommittee on Environmental Protection,
93d Congress, 2d Session (September 11, 1974), pp. 12-13.
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as a Westerner would be best described as turning loose the

States as bounty hunters and that is what it looks like to

me.'29" "Bounty hunting" is suspected because the allocation

of federal grant funds to the states under PL 92-500 is based

partially on the basis of reported needs.

Don Morris of the Texas Water Quality Board confirms

that not all states employed uniform criteria in computing

cost estimates.30 Morris also expressed concern that the

aggregate cost estimates for all states compiled in the Needs

Survey did not reflect the cost of achieving "zero discharge,"

but rather reflected facility requirements needed to achieve

between 40 and 60 per cent treatment.31  The TWQB, however,

maintains that the Needs Survey for Texas accurately reflects

the cost of achieving the zero discharge goal of PL 92-500.

29 Ibid., p. 28.

30 Personal interview with Don Morris, Construction
Grants Division, Texas Water Quality Board, Austin, Texas,
September 12, 1975.

31Telephone interview with Don Morris, November 11, 1975.
32Telephone interview with Don Morris, December 4, 1975.



CHAPTER IV

RESEARCH DESIGN AND METHODOLOGY

The objective of this study is to determine the effect

of water pollution control costs on municipal government

operations in the North Central Texas region. Accomplishment

of this objective was contingent upon the development and

execution of a plan detailing (1) municipalities included

in the study, (2) data requirements, (3) data collection

procedures, and (4) data analysis methods. Planning was

facilitated by the establishment of the following planning

parameters which outlined the boundaries of the study: (1)

the population consists of cities of 5,000 or more population

in the Dallas and Fort Worth Standard Metropolitan Statistical

Areas (SMSA's), (2) financial data consists solely of trans-

action within water and sewer funds, and (3) historical

financial data regarding the operation of these "funds" is

limited to the period 1960 through 1974.

The relationship between the research objective, method-

ology, and results is presented in Figure 10. Figure 10

presents the logical flow of activity from objective estab-

lishment, through data identification, collection, and

analysis to produce the results of the study. The objective

of the study has been amplified in Chapter I. The results of

83
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the study will be presented in Chapters V and VI. Research

design and methodology are presented in this chapter. The

methodology summarized in Figure 10 includes the identifi-

cation of subject municipalities, data collection procedures,

and data analysis techniques.

Subject Municipalities

Municipalities in the Dallas and Fort Worth SMSA's with

population of 5,000 persons or more are presented in Table

VIII. The cities are grouped into population classes consis-

tent with those utilized by the Bureau of Census in the 1972

Census of Governments.1 Cities with populations of fewer

than 5,000 persons are excluded from the study for two

reasons: (1) the administration of federal and state finan-

cial assistance programs for cities in Texas is segregated

into small city (populations of less than 5,000) and large

city categories and (2) many small municipalities in the

Dallas and Fort Worth SMSA's operate cooperative waste treat-

ment under the auspices of municipal sewage treatment

districts.3

U. S. Bureau of the Census, 1972 Census of Governments
(Washington, 1973), p. 3.

2Personal interview with Don Morris, Construction GrantsProgram, Texas Water Quality Board, Austin, Texas, September
12, 1975.

3U. S. Environmental Protection Agency, 1968 Inventory
of Municipal Waste Facilities (Washington, 1968), pp. 79-139.
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The twenty-two cities included in this study are pre-

sented in Table IX. These cities represent 72 per cent of

the municipalities in the Dallas and Fort Worth SMSA's with

populations of 5,000 persons or more and 85 per cent of the

sewered population in the North Central Texas Region.4

Excluded from the study were cities in the following

categories: (1) cities which do not operate and maintain

treatment facilities, (2) cities which declined to participate

in the study, and (3) cities which could not provide data

for a period of time sufficient to establish trends in the

financing of water and sewer operations. The following

cities, listed in Table VIII, were excluded: Balch Springs,5

Benbrook,6 Burleson,7 Farmers Branch,8 Garland,9 Hurst,10

41968 Inventory, pp. 79-139.

5Personal interview with Ann J. Duke, City Secretary,
October 15, 1975.

6Letter from Pat Rutherford, City Secretary, dated
October 14, 1975.

7Telephone interview with Ronald W. Harmon, City
Manager, October 9, 1975.

8Personal interview with J. W. Wade, Director of Finance,
October 14, 1975.

9Personal interview with Aleta Watson, City Secretary,
October 15, 1975.

101968 Inventory, p. 139.
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. 11 12 13 14Irving, Lancaster, North Richland Hills, Plano, River

Oaks,15 University Park,16 and White Settlement.' 7

Data Collection Procedures

Data necessary to accomplish the objective of the study

consist of two classes: (1) an estimation of the cost of

compliance with the wastewater treatment requirements of the

1972 Federal Water Pollution Control Act Amendments for each

city included in the study and (2) historical income, expense,

and capital structure information for each city's water and

sewer fund. The best available source of the first class of

data was determined to be the 1974 "Needs Survey" conducted

for the EPA by the Texas Water Quality Board. (A discussion

of "Needs Survey" procedures, data applicability and limi-

tations is presented in Chapter III.) Don Morris, Construction

Grants Program of the TWQB, provided the data from the "Needs

Survey" in a personal interview conducted in Austin, Texas, on

September 12, 1975.

11 Telephone interview with Ralph Ellis, Assistant City
Manager for Finance, October 9, 1975.

12 Letter from Dane L. Tune, Director of Finance, n.d.

13 Personal interview with Winnie Barclay, City Secretary,
October 10, 1975.

14 Letter from E. L. Edwards, Director of Finance, dated
November 6, 1975.

151968 Inventory, p. 139.

16 Letter from James E. Brown, Finance Director, Oct. 29, 1975.
17 Telephone interview with Fred Ducker, Director of Finance,

November 5, 1975.
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Water and sewer financial information for each city was

obtained from the "Annual Financial Report" of each partici-

pating municipality. Information obtained from the financial

reports consisted of income statement and balance sheet items

for water and sewer funds for fiscal years 1960 through 1974.

In order to obtain this financial information a letter of

introduction was mailed to the City Secretary of each city

listed in Table VIII with the exception of the cities of

River Oaks and Hurst. (A copy of the letter of introduction

is included in Appendix B.) Having allowed time for the

letters to be received by the various municipal officials,

arrangements were made for the collecting of data from each

city. During the months of September and October, 1975,

personal interviews were conducted with municipal financial

directors. Financial reports or photo copies of water and

sewer fund income statements and balance sheets were obtained

during the interview. Several cities including Cleburne and

Irving delivered the requested information through the mail,

eliminating the need for a personal interview.

The volume of data collected was such that data processing

could be effectively accomplished only with the aid of an

electronic computer. To facilitate computer data processing,

the collected data was encoded on punched cards and later

stored on magnetic tape. Data codes and the punched card format

were developed to ensure input consistency. The punched card
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format is presented in Table X. Data element codes were

grouped into two classes: (1) two digit codes for munici-

pality and fiscal year identification and (2) three digit

codes for water and sewer fund financial data. Municipality

and year identification codes are contained in Appendix C;

financial data codes are presented in Table XI.

TABLE X

PUNCHED CARD FORMAT

Card Contents
Columns

1-2 . . . . . . . . . . . . City Identification Code

7-8 . . . . . . . . . . . . Fiscal Year Identification Code*

10-12 . . . . . . . . . . . Data Element Identification Code

21-30 . . . . . . . . . . . Data (left justified)

*Fiscal years for the cities surveyed were for the twelve
month period October 1 through September 30.

Data Analysis Procedures

The financial impact of the costs of implementing the

provisions of the 1972 Act Amendments for each municipality

included in the study was determined on the basis of four

Alternative Wastewater Facility Financing Conditions. These

Alternative Conditions, presented in Table XII, concern the

method by which the municipalities will obtain the funds which

the "Needs Survey" indicates are required to satisfy federal

water pollution control mandates.



92

TABLE XI

FINANCIAL DATA ELEMENTS AND IDENTIFICATION CODES

Data Element Data Element
Identification

Code

001 . . . . . . 1990 Population Estimate*
002 . . . . . . Cost of Municipal Wastewater Treatment

Facilities to be Incurred by 1990 to
Satisfy 1972 Federal Water Pollution
Control Act Amendment Requirements*

003 . . . . . . Water Sales Revenue**
004 . . . . . . Sewer Collections Revenue**
005 . . . . . . Taps to Main Revenue**
006 . . . . . . Miscellaneous Income from Water and Sewer

Fund Operations**
007 . . . . . . Water and Sewer Fund Operating Expenses**
008 . . . . . . Depreciations**
009 . . . . . . Revenue Bond Interest Expense**
010 . . . . . . Special Charges**
011 . . . . . . Non-operating Income**
012 . . . . . . Total Value of Capital Structure**
013 . . . . . . Revenue Bonds *
014 . . . . . . Equity
015 . . . . . . Federal Grants***
016 . . . . . . Retained Earnings***
017 . . . . . . Reserve for Refunding of Revenue Bonds***
018 . . . . . . Non-operating Expenses**
019 . . . . . . General Obligation Bonds***
020 . . . . . . Contributions in Aid of Construction***
021 . . . . . . Refunding Contracts Payable*'
022 . . . . . . Notes Payable***
023 . . . . . . Trinity River Authority Bonds***
024.. . . . . Reserve for Authorized Expenditures**
025 ****
026 . . . . . . Amounts Owed Other Municipal Funds***
027 . . . . . . Water and Sewer Contingency Reserves***
028 . . . . . . Sewage Construction Cost Index*****
029 . . . . . . Reserve for Depreciation**
030 . . . . . . Penalties and Reconnection Revenue**
031 . . . . . . Contribution from Revenue Sharing***
032 . . . . . . Garbage Collection Revenue**

*Obtained from 1974 "Needs Survey"
**Obtained from Water and Sewer Fund income statements
***Obtained from Water and Sewer Fund balance sheets
'**Unused data element identification code
'*"'*Obtained from Environmental Protection Agency Sewage

Construction Cost Index
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TABLE XII

ALTERNATIVE MUNICIPAL WASTEWATER FACILITY
FINANCING CONDITIONS

I. Municipality elects not to apply for federal or state
construction grants or loans; financing wastewater
treatment facility needs from the sale of water and
sewer revenue bonds.

II. Municipality receives a federal construction grant
amounting to 35 per cent of the cost of wastewater
treatment facilities. The remaining 65 per cent of
"Needs" is financed through the sale of revenue bonds.

III. Municipality receives a state grant in the amount of
100 per cent of the cost of water pollution control
facility needs.

IV. Municipality receives a federal grant in the amount of
75 per cent of wastewater treatment facility needs. The
remaining 25 per cent is financed through the sale of
revenue bonds.

The first condition is based on the voluntary nature of

participation in federal and state water pollution control

facility construction grant and loan programs. The TWQB

indicates that at current and projected rates congressional

funding of the Federal Construction Grants Program will be

adequate, on the average, to satisfy 35 per cent of the waste-

water facility construction needs as reported in the 1974

"Needs Survey;" Alternative Condition II is based on this

TWQB analysis.18 The third financing condition is based on

the Texas "Financial Assistance for Waste Treatment Con-

struction" program authorized by the Texas Water Quality Act.1 9

1 8 Personal interview with Don Morris.

19 Vernon's Texas Civil Statutes, Section 21.601 et. seq.
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This provision of the Texas Water Quality Act authorized the

TWQB to make direct loans to political subdivisions which

"in the judgement of the board [TWQB] is unable to issue bonds

or other obligations. . . .,,20 Alternative Condition IV

considers the possibility that the U. S. Congress will

appropriate sufficient funds to fully fund the Federal Treat-

ment Works Grant Program. Thus, this fourth alternative

condition is based on Section 205 of the Federal Water Pol-

lution Control Act Amendments of 1972 which authorizes federal

contributions to municipalities in the amount of 75 per cent

of the cost of construction of waste treatment facilities.2 1

The importance of the alternative conditions presented

in Table XII cannot be overemphasized since they provide two

important elements for this analysis. First, the Alternative

Conditions establish a set of parameters which will be used

in the determination of the water pollution abatement financial

burden borne by each municipality studied. Second, the con-

ditions provide interest rate information to be utilized in

the preparation of pro forma financial statements for each

city. Alternative Financing Conditions I, II, and III include

the sale of municipal bonds; therefore, in order that this

20Ibid., Section 21.610.

21 Section 205, Federal Water Pollution Control Act
Amendments of 1972, PL 92-500.
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study will produce results comparable to those performed by

the Federal Water Pollution Control Administration in The

Cost of Clean Water series, all local bonds are assumed to

bear a simple interest rate of 4.5 per cent.2 2

Figure 11 is a schematic of the data analysis procedures

utilized in this study. These procedures integrate the

Stage I Stage II Stage III

convert financial establish trends perform pro forma
data to a common -- in water and sewex - I financial
reporting basis fund financing Ifanalysis

Fig. 11--Data analysis procedure.

municipal financing data base and the four alternative waste-

water treatment facility financing conditions to generate

information concerning the impact of water pollution control

financing on municipal government operations in North Central

Texas.

Stage I

A common reporting basis is developed through two data

conversions:

1. Current dollars reported in water and sewer fund

financial statements are converted to June, 1973, dollars.

This base period was selected in order that the collected

U. S. Federal Water Pollution Control Administration,
The Cost of Clean Water--Economic Impact on Affected Units of
Government, The Cost of Clean Water Series (Washington,7T96T,
p. 74.
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data would be represented on a basis consistent with that

employed by the EPA in the preparation of the 1974 "Needs

Survey."23 Constant dollar adjustments24 are based on the

"Sewage Treatment Plant Construction Cost Index," published

by the EPA25 and the Engineering News-Record.26 This process

of adjustment is consistent with adjustments recommended in

the 1974 "Needs Survey.'"27 The Sewage Construction Cost Index

for the period 1960 through 1974 is presented in Table XII.

2. In order to eliminate confusion which could result

from the varying accounting terminology employed by different

municipalities, financial statements are converted to a stan-

dard format. The statement format utilized in this study is

23U. S. Environmental Protection Agency, Procedural
Guidance 1974 Joint State-EPA Survey of Needs for Municipal
Waste Water Treatment Facilities (Washington, 1974), p. 5-3.

24 The formula for adjusting the current dollars to con-
stant dollars is as follows:

June, 1973 _ Value in current dollars X June, 1973
Constant Dollars average index value for Index Value

corresponding year
U. S. Environmental Protection Agency, Sewage Treatment

Plant and Sewer Construction Cost Index (Washington, October 14,
1975), np.

26 For example see: "Sewer Costs Up 6.4%, Treatment Plants6.5%," Engineering News-Record, CLXXIV (June 18, 1970), 104-105.
The ENR publishes the indexes quarterly.

2 7 Procedural Guidance, p. 5-6.
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TABLE XIII

AVERAGE ANNUAL SEWAGE TREATMENT PLANT
CONSTRUCTION COST INDEX, 1960-1974

(1957-1959 = 100)

Year Average Annual
Index

1960................-.-..... . 105.0
1961....................... . 105.9
1962...-..................... . 107.0
1963..-..................... . 108.5
1964.. ......-.-.............. . 110.1
1965 ..-.-......-............... 112.0
1966 . ........-.-.............. 116.1
1967 . . . . . . . . . . . . . . . . . . . . . . 119.4
1968 ..-.-.-................... 123.6
1969......-................. 132.7
1970 ..-.......-.-.......-.-.-...... 143.6
1971 . ..-.....-...-.-............ 159.8
1972 .-.-......-..-.-............. 172.0
1973........-.-.....-.-.-.-........ 182.6
1974 .-.-.-................... 217.2

Source: U. S. Environmental Protection Agency, Sewage
Treatment Plant and Sewer Construction Cost Indexes (Washington,
1975), np.

consistent with that recommended by the Municipal Finance

Officers Association.28 Income statement format and data

elements included in each entry are illustrated in Table XIII;

the same information for capital structure elements is pre-

sented in Table XV. A glossary appended to this chapter

provides definitions of terms presented in the standard income

statement and capital structure statement.

28 Municipal Finance Officers Association, Government
Accounting, Auditingand Financial Reporting (C ic o,D68),pp. 5 -_69



98

TABLE XIV

STANDARD INCOME STATEMENT FORMAT AND DATA CODES
OF STATEMENT ENTRIES

Statement Entry Data Codes

Income from operations:
Water and sewer collections. ... .... 003, 004
Other operating income. ... ...... 005, 006, 030

Non-operating income....... ........ 011

Total income .. .......... sum of above codes

Deduct expenses:
Operating expenses. . .. ....... 007
Depreciation............. . .......... 008
Bond interest and fees*....... ....... 009
Special charges** .. . ........ 010
Non-operating expenses. ...... ... 018

Net water and sewer surplus (deficit) . . . . sum of all entries

*For Alternative Condition III in pro forma analysis,
includes repayment of principal and interest.

**() indicate a credit transaction.

TABLE XV

STANDARD CAPITAL STRUCTURE STATEMENT FORMAT AND
DATA CODES OF STATEMENT ENTRIES

Statement Entry Data Codes

Equity............. .......
Long term debt:

Revenue bonds. .........
General obligation bonds
Other long term debt*... .....

Reserves and contributions:
Reserve for bond retirement . .
Reserve for authorized expenditures
Contributions. ....... ....

Federal grants....- ........
Retained earnings

. . . 014

. 013

. 019

. 021,

. 025,

. 017

. 024,

. 020,

. 015

. 016

022, 023
026

027
031

Total Capital Structure . ......... sum of all entries

*Includes: Trinity River Authority Bonds, Notes Payable,
Long Term Contracts Payable, and Amounts Due Other Funds.
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Stage II

Consistent with analyses performed by agencies of the

federal government, simple regression is used in this study for

trend analysis of water and sewer fund operating revenue and

equity.29 Weston and Brigham note that regression analysis

is "superior for forecasting financial requirements, particu-

larly for longer term forecasts.3 0

The percent-of-sales method is used to analyze income

statement and capital structure items other than operating

revenue and equity. In the analysis of income statement

items, the percentage that each entry is of operating revenue

is computed. The relationship between each income statement

entry and operating revenue is determined by averaging

percentages for corresponding items for each year. The

capital structure of each participating city is analyzed in

the same manner, except that capital structure elements are

computed as a per cent of equity. Christy and Roden have

noted that the percent of sales method is a widely accepted

approach to forecasting financial needs.3 1  Weston and Brigham

indicate that while the percent-of-sales method is the

"simplest approach to forecasting financial requirements," it

is a useful method of determining financial needs.3 2

2 9 Economic Impact on Affected Units of Government, p. 108.
30J. Fred Weston and Eugene F. Brigham, Managerial Finance,4th ed. (New York, 1972), p. 76.

31 George A. Christy and Peyton Foster Roden, Finance:
Environment and Decisions, 2d ed. (San Francisco, 1976), pp. 266-268.

32Weston and Brigham, pp. 72-73.
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Stage III

Stage III is subdivided into four parts, which combine

to integrate the Alternative Financing Conditions with Stage

II analysis. Subelements of Stage III are presented below

and are summarized in Figure 12.

Part one.--Prepare pro forma capital structure statements

by combining estimates of wastewater treatment needs, Alter-

native Financing Conditions, and Stage II analysis.

Part two.--Compute the expected debt service expense by

applying the interest rate assumptions outlined in the Alter-

native Financing Conditions. These results are entered into

pro forma income statements.

Part three.--Prepare pro forma income statements by

combining interest rates calculated above with Stage II

analysis of income statements.

Part four.--Determine the existence of an operating

surplus or deficit for each of the Alternative Financing

Conditions.



rAlternative
CFinancing
Conditions

IV

Income State-
ment Trend
and Percent-
of-Revenue
Analysis

Capital Structure
Trend and Percent-
of-Equity Analysis

IPart One

,1 I
Prepare Pro Forma
Capital Structure
Statements for
Each Alternative
Condition

Compute Interest
Expense for Each
Capital Structure

Prepare Pro Forma
Income Statements
for Each Alter-
native Condition

Interpret Surplus
and Deficit
Conditions

( Part Two

( Part Three

(Part Four

Fig. 12--Summary of Stage III analysis.
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GLOSSARY OF TERMS USED IN STANDARD INCOME AND
CAPITAL STRUCTURE STATEMENTS

Bond Interest and Fees--an expenditure account denoting
amounts paid pursuant to agreements between the munici-
pality, bond holders, and bond agents.

Contributions--a capital account indicating the value of
mains, connections, and other apparatus given to the
utility by subdivision developers, builders, etc.

Depreciation--an expense account indicating the proportion
of fixed asset costs allocated to an accounting period.

Equity--a capital account in the amount that the municipality
has contributed assets to the water and sewer fund.
(Often referred to as the "municipality's contribution.")

Federal Grants--a capital account indicating non-repayable
funds received by the water and sewer fund from federal
agencies.

General Obligations Bonds--a liability account showing the
amount of debt payable from general revenues or taxation.

Nonoperating Expenses--an expense account indicating payment
of items incidental to the operation of the water and
sewer fund, includes miscellaneous interest expense and
amortization of premiums on investments.

Operating Expenses--an expense account for the accounting of
amounts paid for supplies, labor and logistics used in
the production of the primary services of the water and
sewer fund.

Other Long Term Debt--in general, unconditional written promises
to pay, signed by the maker, to pay a certain sum in money
on demand or at a fixed or determinable future time either
to the bearer or to the order of the person designated
therein.

Other Operating Income--a revenue account indicating revenue
from sources other than the sale of water and sewer
services. Includes the rental of water property, sale of
material, fire service and hydrant rentals among others.

Retained Earnings--a capital account in which is kept a record
of that portion of net income which is not segregated for
specific purposes. This account represents the accumulated
difference between revenues and expenditures. (Often
referred to as "unappropriated surplus.")
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Reserve for Authorized Expenditures--a capital account repre-
senting bonds which have been legally authorized but
have not been issued and which can be issued and sold
without further authorization.

Reserve for Bond Retirement--a capital account representing
the segregation of surplus to provide for unliquidated
bonds.

Special Charges--a revenue or expense account indicating,
respectively, a compulsory levy made by a local government
against certain properties to defray part or all of thecost of a specific improvement or service which is pre-sumed to be of general benefit to the owners or suchproperty; or payment by a governmental unit of a special
assessment levied against them.

Water and Sewer Collections--revenue resulting from customer
payment of fixed or metered charges for water and sewerservices rendered.

Source: Municipal Finance Officers Association, GovernmentAccounting,. Auditing and Financial Reporting (Chicago, 1968)yPp. 50-9151-172



CHAPTER V

DATA ANALYSIS

Data analysis procedures for this study are divided into

three stages: Stage I is the conversion of raw data to June

1973 dollars and standard income and capital structure formats.

In Stage II, simple regression analysis and the percent-of-

sales method are used to establish financing trends in the

Water and Sewer Fund (WSF) of each municipality included in

the study. Pro forma financial analysis is performed in

Stage III in order to determine the consequences of using

each of four Alternative Conditions to satisfy waste treatment

facility needs which have been established for each city in

the 1974 Needs Survey. The four Alternative Financing Con-

ditions are: (1) municipality finances wastewater treatment

construction requirements through the issuance of revenue

bonds, (2) municipality receives a federal grant in the amount

of 35 per cent of the cost of waste treatment facility needs,

the remaining 65 per cent is financed by revenue bonds, (3)

the city receives a state grant for the full amount of its

needs, and (4) municipality receives a federal grant of 75

per cent of total needs and the remaining 25 per cent of needs

is met through the sale of revenue bonds.

U. S. Environmental Protection Agency, Cost Estimates
for Construction of Publicly-Owned Waste Treatment Facilities
~-T974 "Needs Survey" (Washington, 1975).

104
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Due to their bulk, data analysis tables and figures are,

appended to this report. An appendix for each city surveyed

is included and contains tables presenting the following infor-

mation: (1) water and sewer fund income and capital structure

statements converted to the standard format and constant

dollars, (2) trend diagrams of total water and sewer fund

operating income and a selected capital structure element,

(3) average ratios of income statement elements to total

operating income (income statement percent-of-sales infor-

mation) and capital structure components to the element

selected as the base for trend analysis (capital structure

percent-of-sales information) and (4) pro formal capital

structure and income statements for each of the Alternative

Conditions.

The key results of this analysis are presented in pro

forma financial statements for each municipality. The "bottom

line" of each pro forma income statement for each Alternative

Condition indicates either an operating surplus or deficit,

in constant dollars. A surplus denotes that WSF revenues are

adequate to satisfy the burden of expenses associated with

waste treatment operations and debt service associated with

the capital structure of each Alternative Condition. A deficit

means that revenues are inadequate to meet the operating

expenses and debt burden of the Alternative Condition. Deficits

and surpluses are functions of established trends in WSF
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operating revenue, expenses, capital structures, and total

waste treatment facility construction needs.

For each city, pro forma income statement items, except

"bond interest and fees", remain constant for each Alternative

Condition. The value of these constant items is determined

by trend analysis of "total operating income" and percent-of-

sales information. "Bond interest and fees" are determined

independently for each Alternative Condition, since this item

is a function of the value of revenue bonds or state grants

in the pro forma capital structure. Pro forma capital structures

are based on trend analysis of a selected capital structure

element, percent-of-sales information, and total needs. Thus,

the total capital structure for each city remain constant

among the Alternative Conditions. The distribution of the

total is dependent upon the debt and federal grant proportions

inherent in each Alternative Condition.

City of Forest Hill, Texas

The Water and Sewer Fund (WSF) of Forest Hill has operated

at a surplus of revenue over expenses for fourteen of the

fifteen years between 1959 and 1975, as indicted by Table XXV

in Appendix D. The Fund was unprofitable in 1972 as the result

of extraordinarily high expenditures for operating expenses.

In terms of constant, June 1973, dollars, the Forest Hill Water

and Sewer Fund has exhibited an average annual surplus of

$50,263 for 1960 through 1974, inclusive.
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A review of Table XXVI reveals that the capital structure

of the WSF has passed through three stages of composition

during the period 1960 through 1974. During the first stage,

1960 through 1965, revenue bonds averaged 69 per cent of the

total capital structure. The second stage, 1966 through 1968,

is characterized by the city's injection of equity into the

capital structure. During the second stage, equity averaged

13 per cent of the capital structure and revenue bonds consti-

tuted 55 per cent. In the third stage, 1969 through 1974, the

value of equity remained fairly constant, but the proportion

of revenue bonds declined as a result of significant increases

in contributions in aid of construction. For 1969 through

1974, the capital structure was composed of an average of

8 per cent equity, 39 per cent revenue bonds, and 41 per cent

contributions.

Figure 17, trend analysis of WSF total operating income,

reveals that operating income increases at an average 3 per

cent per year. Thus, in 1990 total operating income will be

approximately 595,500 dollars in constant dollars. The

average ratios of income and expense items to total operating

income are presented in Table XXVII. These percentages and

and the projected operating income are the basis for pro forma

income statements.

Pro forma capital structure generation is based on trend

analysis of retained earnings (Figure 18). Retained earnings
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were selected as the basis because they are common to the

capital structure of each of the base years. Table XXVIII

presents average ratios of the relationships between each

capital structure element and retained earnings. These per-

centages are the basis for the generation of pro forma capital

structures.

The 1974 Needs Survey (Table VII) indicated that Forest

Hill has the lowest amount of total needs of all the cities

included in this study. The total needs for Forest Hill are

585,000 dollars in 1973 dollars. This low level of total

needs is indicative of the high level of waste treatment

technology and waste treatment plant capacity in existence

at the time of the Needs Survey.

Pro forma income statements and capital structure for

each alternative condition are presented in Tables XXIX through

XXXVI. The Forest Hill WSF exhibits a deficit operating posi-

tion under each of the four Alternative Conditions. These

deficits are not the result of debt financing of waste treat-

ment facility needs but rather the result of the reliance of

debt to finance the normal growth of facilities. This is

evident when it is noted that under Alternative Condition IV,

federal grant of 75 per cent of total needs, the deficit in

the pro forma income statement (Table XXXV) exceeds 240,281

dollars in 1973 dollars. The large federal grant did not have

a significant beneficial effect on operating deficits because

of the high level of debt financing historically employed in
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the operation of the Forest Hill WSF. The largest deficit is

reported under Alternative Condition III (Table XXXIII)--100

per cent state grant to finance needs. Even though the capital

structure (Table XXXIV) for this alternative shows the lowest

level of revenue bonds as compared to the other alternative

capital structures, the deficit is the greatest because the

state grant program requires the repayment of principal as

well as interest.

City of Grapevine, Texas

Water and Sewer Fund financing data for Grapevine were

limited to the years 1966 through 1974.2 Summary financial

statements and other tables and figures are presented in

Appendix E. The Grapevine WSF has operated at a surplus

(Table XXXVII) in each of the nine years considered in this

study. In terms of constant 1973 dollars, the surplus reached

its maximum in 1972 when it was recorded at 101,366 dollars.

During the period 1966 through 1974, the surplus averaged

63,727 dollars or 22.7 per cent of average income.

Two periods of capitalization of the Grapevine WSF are

demonstrated by a summary capital structure statement (Table

XXXVIII). For the years 1966 through 1972, the capital

structure was composed of three elements: revenue bonds,

other long term debt, and retained earnings. The latter

component provided an average of 45 per cent of total capital

for 1966 through 1972. Other long term debt, primarily

2-
'Personal interview with Kenneth R. Pritt, Jr., Admin-istrative Assistant, October 9, 1975.
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refunding contracts and water supply contracts with the U. S.

Army Corps of Engineers,3 contributed an average 3 per cent

of the total and revenue bonds predominated, contributing 52

per cent. The second period of capitalization, 1973 and 1974,

the capital structure expanded to seven elements. During

these years total long term debt composed 65 per cent of the

total capital structure.4 The City of Grapevine contributed

equity averaging 292,864 dollars or 9 per cent of the total

capital. Reserves for bond retirement were introduced in

1973 and maintained through 1974.

Trend analysis of Grapevine WSF total operating income

is presented in Figure 19. Historically, operating income

has increased at an average rate of approximatey 2.5 per cent

per year. At this rate of growth, total operating income for

1990 in constant 1973 dollars is approximately 465,700 dollars.

The average ratios (in per cent) of income and expense items

to total operating income are presented in Table XXXIX. These

percentages and the projected operating income are the basis

for pro forma income statements for each Alternative Financing

Condition.

The pro forma capital structure for each Alternative

Condition is based on trend analysis of retained earnings

(Figure 20), average ratios of capital structure elements to

3City of Grapevine, Texas, Utility Fund Balance Sheet,(1966-1972), various pages.

4 Total long term debt includes revenue and general
obligation bonds and other long term debt.
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retained earnings, and total needs from the 1974 Needs Survey.

Retained earnings were selected as the basis for capital

structure generation because it is common to the capital

structure for each year of the base period. The average

ratios (in per cent) of capital structure elements to retained

earnings are presented in Table XL. The 1974 Needs Survey

indicates that Grapevine needs 3,690,000 dollars, in 1973

dollars, worth of additional waste treatment facilities to

satisfy the requirements of the 1972 Water Pollution Control

Act Amendments.

Pro forma income and capital structure statements are

presented in Tables XLI through SLVIII. Deficits are reported

for Alternative Conditions I, II, and III and a surplus is

reported for Alternative Condition IV. Deficits, in 1973

dollars, of 113,098 dollars and 277,611 dollars are reported

for Alternative Conditions I and III, respectively. These are

the largest deficits reported and reflect the burden caused

by large amounts of debt financing employed in these two

alternatives to finance the total needs. Of the deficits,

that for Alternative Condition II (Table XLIII) is the smallest,

indicating the reduction in revenue bond financing resulting

from the receipt of a federal grant in the amount of 35 per

cent of total needs. The beneficial effect of federal grants

on operating position is further illustrated by Table XLVII

in that a surplus of revenue over expenses is achieved because
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the city is assumed to receive a 75 per cent federal grant

under Alternative Condition IV.

City of Lewisville, Texas

The City of Lewisville provided Water and Sewage Fund

operating data for the period 1965 through 1974.5 Lewisville's

Water and Sewer Fund has shown consistent profitability during

the period for which data was obtained, as demonstrated in the

summary income statement (Table IL) in Appendix F. Profit-

ability, as measured by the ratio of net income to total

operating income, has ranged from 15.7 per cent to 40.8 per

cent. Net income for the period 1965 through 1971 is lower

than that reported in the City of Lewisville Audit Report for

those years because the city's accountant did not calculate

depreciation for the Water and Sewer Fund.6  In order to main-

tain consistency in statement presentation, depreciation was

calculated for each year 1965 through 1971 by applying the

simple average of the ratio of depreciation to total operating

income for the period 1972 through 1974.

The capital structure (Table L) of the Lewisville WSF for

the period 1965 through 1971 was primarily composed of long

term debt in the form of revenue bonds. Revenue bonds averaged

Letter from Gene Lewis, Administrative Assistant, dated
November 7, 1975.

6 City of Lewisville, Texas, Audit Report 1972, p. 11.
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89.7 per cent of the capital structure for 1965 through 1973.

In 1968 the capital structure consisted entirely of revenue

bonds. In 1972 and 1973 the proportion of debt in the capital

structure was 40.1 per cent and 57.9 per cent, respectively.

This reduction in the proportion of debt was achieved by

significant increases in retained earnings. The Lewisville

WSF capital structure was expanded to include six accounts

in 1974: equity, revenue bonds, general obligation bonds,

reserve for bond retirement, contributions, and retained

earnings. For 1974 total debt contributed 53.7 per cent of

the capital structure with all other components contributing

to the remaining 46.3 per cent. Trend analysis of Lewisville

WSF total operating income (Figure 21) indicates that total

operating income has historically increased at the rate of

approximately 20 per cent per year. At this rate of growth,

total operating income for 1990, in constant 1973 dollars, is

approximately 2.03 million dollars. The average ratios of

income and expense items to total operating income are pre-

sented in Table LI. These percentages in conjunction with

projected operating income are the basis for the formation

pro forma income statements for each Alternative Financing

Condition.

The pro forma capital structure for each Alternative

Condition is based on trend analysis of the historical value
of revenue bonds in the capital structure (Figure 22), average
ratios of capital structure items to revenue bonds, and total
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needs from the 1974 Needs Survey. Revenue bonds were selected

as the basis for pro forma capital structure generation because

they are common to the capital structure of each of the base

years. Average ratios of capital structure items to revenue

bonds are presented in Table LII. The 1974 Needs Survey

reports that Lewisville needs 5,676,300 dollars, in 1973

dollars, of additional waste treatment facilities to satisfy

the requirements of the 1972 Water Pollution Control Act Amend-

ments.

Pro forma analysis of income and capital structure for

each Alternative Condition is presented in Tables LIII through

LX. A surplus of revenue over expenses is indicated for each

Alternative Condition. These surplus conditions result from

the significant increase in operating income. The maximum

surplus is achieved under Alternative Condition IV, 75 per

cent federal grant. The minimum surplus is registered for

Alternative Condition III, 100 per cent state grant.

City of Richland Hills, Texas

Financial statements for the Water and Sewer Fund of

Richland Hills are presented in Appendix G. The base period

for analysis of Richland Hills data is 1963 through 1974.

During this period the Water and Sewer Fund has generated a

surplus of revenue over expenses for ten of the twelve years

studied. Operating deficits occurred in 1966 as the result

of a 7.7 per cent decline in water and sewer collections, and
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in 1974 because of a 21.7 per cent decline in collections.

The capital structure of the Richland Hills Water and Sewer

Fund is composed of three elements: revenue bonds, reserves

and contributions, and retained earnings. From 1963 to 1971

the total capital structure declined in real value by approxi-

mately 33.6 per cent; however, the decline was temporarily

abated in 1972 when the city sold a new issue of revenue bonds.

Revenue bonds have been the predominate feature in the Richland

Hills WSF capital structure contributing an average 77.5 per

cent of the capital structure during the period studied.

Trend analysis of the Richland Hills WSF total operating

income is presented in Figure 23. Operating income has

increased at a historical average rate of approximately 1.5

per cent per year. Thus, total operating income for 1990, in

1973 dollars, is approximately 480,000 dollars. Pro forma

income statements for each Alternative Condition are based on

projected operating income and the average ratios of income

and expense items to total operating income presented in

Table LXIII.

Retained earnings which are common to the capital structure

of each base year are the basis for trend analysis of the

Richland Hills WSF capital structure. Pro forma capital

structure statements for each Alternative Condition are based

on trend analysis, average ratios of capital structure items

to retained earnings (Table LXIV), and total needs from the
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1974 Needs Survey. The EPA estimates that total waste treat-

ment needs for Richland Hills are 2,018,000 dollars, in 1973

dollars.

Pro forma income and capital structure statements are

presented in Tables LXV through LXXII. A surplus of revenue

over expense is reported for Alternative Conditions I, II,

and IV. The smallest of the three operating surpluses is

reported for Alternative Condition I, local revenue bond

financing, reflecting the burden of interest associated with

the bonds used to finance needs. As the proportion of federal

grants in the financing of needs increases, Alternative II

(35 per cent federal grant) and Alternative IV (75 per cent

federal grant), the surplus increases. These surplus increases

are derived from reduced debt service expenditures. The only

pro forma deficit occurs under Alternative Condition III, 100

per cent state grant. This deficit reflects increases in debt

service expenditures consistent with principal and interest

payments on the state loan.

City of DeSoto, Texas

Operating data for the DeSoto Water and Sewer Fund were

limited to the five year period 1970 through 1974.7 A summary

income statement and capital structure are presented in Tables

LXXIII and LXXIV in Appendix H, respectively. Table LXXIII

7Personal interview with Dorothy Talley, City Secretary,
October 19, 1975.
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shows that in each year except 1974 the DeSoto WSF has operated

at a surplus. In 1974 the Fund operated at a deficit of 26,546

dollars, in constant dollars. This deficit was the result of

a 14 per cent decrease in total income.

Total capitalization (Table LXXIV) has averaged approxi-

mately 6.6 million dollars for the period 1970 through 1974.

Long term debt has contributed an average 44.6 per cent of

the total capital structure. This favorable debt standing in

relation to other cities in its population class8 has been at

least partially the result of federal grants received by the

city during the period 1970 thorugh 1974. Other factors con-

tributing to a favorable debt position are growth in contributions

in aid of construction and a high level of retained earnings,

averaging approximately 178,000 dollars.

Trend analysis of operating income for the DeSoto WSF

(Figure 25) indicates that operating income has historically

increased at a rate of approximately 3 per cent per year.

From this trend it is determined that total operating income is

expected to reach approximately 725,900 dollars in 1990 in 1973

dollars. Pro forma income statements for each Alternative Con-

dition are based on the projected operating income and the

average ratios (in per cent) on income and expense items to

total operating income presented in Table LXXV.

8Average long term debt to total capital structure pro-
portions for other cities in the population class 5,000-9,999:
Forest Hill--55 per cent, Grapevine--55 per cent, Lewisville--
80 per cent, and Richland Hills--47.5 per cent.
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Trend analysis of the capital structure is based on

retained earnings which are common to each base year. Pro

forma capital structure statements for each Alternative Con-

dition are based on trend analysis, average ratios of capital

structure items to retained earnings (Table LXXVI), and total

needs from the 1974 Needs Survey. According to the Needs

Survey, DeSoto has waste treatment needs totaling 3,050,000

dollars in 1973 dollars.

From pro forma income statements representing each of

the four Alternative Conditions, it is found that two of the

alternatives produce operating deficits and two produce

operating surpluses. Alternative Condition I, revenue bond

financing to total needs (Table LXXVII), produces the smallest

of the deficits. The other deficit is associated with Alter-

native Condition III, state grant financing (Table LXXXI),

reflecting the principal and interest payment requirements of

the state grant programs. Surpluses are reported for Alter-

native Conditions II and IV (Tables LXXIX and LXXXIII,

respectively). These two alternatives produce surpluses

relative to the other two Alternative Conditions because

federal grants replace some debt financing in both Alternatives

II and IV. Naturally, the largest surplus is reported by

Alternative Condition IV, which provides for a federal grant

in the amount of 75 per cent of total needs.
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City of Bedford, Texas

Bedford began operating a Water and Sewer Department in

January of 1969, thus its first full fiscal year of operation

was 1970.9 Since its inception the Water and Sewer Fund has

operated at a surplus of revenue over expenses, as illustrated

in Table LXXXV in Appendix I. The ratio of net income to total

operating revenue has ranged from a low of 2.5 per cent (1970)

to a high of 18.5 per cent (1971). The simple average ratio

of net income to operating revenue for the period 1970 through

1974 is 12.4 per cent. Revenue bonds are the predominant form

of WSF financing (Table LXXXVI) composing as much as 77.8 per

cent of the total capital structure. Equity in the capital

structure has increased from 10,458 in 1970 to 136,407 dollars

in 1974.

Trend analysis of Bedford total operating income is pre-

sented in Figure 27. Historically, operating income of the

Bedford WSF has increased at an approximate average annual rate

of 3 per cent. At this rate of growth 1990 operating income

in 1973 dollars is expected to reach approximately 800,000

dollars. This projected income in conjunction with the average

ratios of income and expense items to total operating income

(Table LXXXVII) are the basis for development of pro forma

income statements for each of the Alternative Financing Con-

ditions.

9 City of Bedford, Texas, Audit Report 1971, p. 25.
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Since equity is present in the capital structure of each

base year, it is the basis for projecting the pro forma capital

structures. Equity trend analysis is presented in Figure 28.

Table LXXXVIII presents the average ratio of capital structure

elements to equity. These ratios, projected equity and total

needs, are employed to develop pro forma capital structures.

Total waste treatment needs for Bedford are 1,900,000 dollars

in 1973 dollars.

Deficits are reported in the pro forma income statements

(Tables LXXXIX, XCI, XCIII, and XCV) for each Alternative Con-

dition. An examination of these income statements reveals

that the major reason for the deficits is the level of bond

interest and fees resulting from the high level of revenue

bonds employed in financing the long term assets of the Bedford

WSF. As Table LXXXVI indicates Bedford has historically relied

heavily on revenue bonds for providing capital. As this finan-

cial policy is projected into the future it places the Bedford

WSF in a very poor operating position. Thus, operating deficits

for the Bedford WSF are not as much the result of financing the

requirements of the 1972 Water Pollution Control Act Amendments

as they are the result of a financial policy which has favored

debt financing rather than paid-in-capital. While waste treat-

ment needs reported in the 1974 Needs Survey add marginally to

the deficits, it is the financing of growth in existing treat-

ment technology which causes the majority of the deficits.



121

City of Carrollton, Texas

Water and Sewer Fund summary income statements (Table

XCVII in Appendix J) indicate that the WSF has operated at a

surplus for each year 1964 through 1974 with the exception of

1964 and 1965.10 Since the deficits of 1964 and 1965, the

fund has operated at a surplus averaging 337,950 dollars in

1973 dollars. These substantial surpluses may be in jeopardy

in the future because while total revenue for 1966 through

1974 increased 117 per cent, operating expenses increased 147

per cent for the same period.

Table XCVIII indicates that revenue bonds are the pre-

dominant feature in the Carrollton WSF capital structure for

1964 through 1974. Revenue bonds have contributed an average

of 52.7 per cent of total capital. The proportion of revenue

bonds was reduced to 36 per cent in 1974, however, the combi-

nation of general obligation bonds and other long term debt

increased the debt proportion of the capital structure to 69

per cent.

Trend analysis of total operating income for the Carrollton

WSF (Figure 29) indicates that the expected value of operating

income in 1990 is approximately two million dollars in 1973

dollars. The combination of the projected operating income

and the average ratios of income and expense items to total

10 Complete financial statements for 1960 through 1963
were not available. Letter from Deway Jones, Director of
Finance, dated October 16, 1975.
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operating income (Table IC) provide inputs for the pro forma

income statements for each Alternative Financing Condition.

The basis for pro forma capital structure statements for

each Alternative Condition is trend analysis of reserves for

bond retirement (Figure 30). This element was selected as

the base because it is common to the capital structure of each

base year (Table XCVIII). The ratio of capital structure

items to reserve for bond retirement is presented in Table C.

These ratios and the projected level of reserves for bond

retirement in 1990 are combined with waste treatment facility

needs reported by the EPA in the 1974 Needs Survey to generate

pro forma capital structures. Total needs for the City of

Carrollton are 1,708,000 dollars in 1973 dollars.

An operating surplus is reported for each of the Alter-

native Conditions. The maximum surplus is reported for

Alternative Condition IV (Table CVII), 75 per cent federal

grant. The minimum surplus is associated with 100 per cent

state grant financing of total needs, Alternative Condition

III (Table CV). The surplus for Alternative Condition I,

local debt financing, is presented in Table CI, and is the

smallest, reflecting the burden of interest expenses asso-

ciated with revenue bonds. Table CIII presents -the pro forma

income statement for Alternative Condition II which is the

second highest. A review of the pro forma capital structure

statements for each Alternative Condition (Tables CII, CIV,

CVI, and CVIII) reveals that a major factor contributing to
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the surplus positions is that in each capital structure

approximately one-half of total capital is provided from

sources other than debt. However, the relatively low pro-

portion of debt financing is not the only favorable factor

since approximately one-half of each surplus can be attributed

to non-operating income which is not offset by non-operating

expenses.

City of Cleburne, Texas

Table CIX in Appendix K presents summary income statements

from the Cleburne Water and Sewer Fund. For the period 1960

through 1973 the Fund operated at a surplus averaging 86,630

dollars in constant dollars. The only deficit recorded for

the period studied occurred in 1974 when the system operated

at a deficit of 994,994 dollars. This deficit was the result

of operating income declining 18.8 per cent from the 1973 level

and operating expenses increasing 28.4 per cent from the pre-

vious year.

The capital structure (Table CX) of the Cleburne WSF has

exhibited two stages of composition. In the first stage, 1960

through 1963, the predominate component was retained earnings

contributing 56.8 per cent, the remainder was composed pri-

marily of revenue bonds. The second stage was inaugurated in

1963 when the city issued over five million dollars of revenue

bonds. For the period 1963 through 1974 the proportion of

revenue bonds in the capital structure averaged 65.3 per cent.
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Time series analysis of Cleburne WSF total operating

income (Figure 31) indicates that total operating income for

1990 in constant dollars is approximately 825,000 dollars.

The pattern of the historical relationships between income

and expense elements and total operating income is presented

in Table CXI. By applying the percent-of-sales technique to

the projected total operating income projection, pro forma

income statements for each Alternative Condition are presented

in Tables CXIII, CXV, CXVII, and CXIX.

Retained earnings which are common to the capital

structure of each base year are the basis for estimating the

size and composition of the Cleburne WSF capital structure.

Table CXII contains percent-of-sales information for the

generation of pro forma capital structures via the historical

relationship between capital structure components and retained

earnings. In order to generate the pro forma capital structures

for each Alternative Condition, the retained earnings projection

is combined with the percent-of-sales information in Table CXII

and the waste treatment needs which have been estimated by the

EPA in the 1974 Needs Survey. The EPA reports that total waste

treatment needs for Cleburne are 9.602 million dollars in con-

stant dollars.

Pro forma income statements for the Cleburne WSF indicate

deficit operating position for each of the Alternative Financing

Conditions. Alternative Conditions I and III (Tables CXIII and

CXVII, respectively), which do not include federal grants,
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generate the maximum deficits. These deficits are a result

of the combination of the level of needs required and a finan-

cial policy which has favored debt financing. Alternative

Conditions II and IV (Tables CXV and CXVII) afford lower

deficits than the other Alternative Conditions because some

of the burden of financing wastewater treatment needs is

satisfied by non-debt sources--federal grants.

City of Duncanville, Texas

Financial information concerning the operation of the

Duncanville Water and Sewer Fund is limited to the years 1968

through 1972. The city of Duncanville was unable to provide

information for 1960 through 1967 and 1973 through 1974.11

For the period 1968 through 1972, the Duncanville WSF operated

at a surplus averaging approximately 274,000 dollars per year

in 1973 dollars as indicated in Table CXXI of Appendix L. The

surplus reached its maximum in 1971 when it measured 353,402

dollars and its minimum in 1972 of 185,674 dollars.

The capital structure of the WSF (Table CXXII) is composed

of long term debt, reserves, federal grants, and retained

earnings. Total long term debt provided an average 70.5 per

cent of total capital during the period studied. Federal

grants to the Duncanville WSF averaged approximately 138,000

dollars per year. However, these grants contributed an average

11 Personal interview with Ann Durrwachter, City Secretary,
October 24, 1975.
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of less than 1 per cent of the total capital employed by the

WSF. The majority of non-debt capital was provided by retained

earnings which contributed an average 21 per cent of total

capital.

Trend analysis of the Duncanville WSF operating income

(Figure 33) indicates that total operating income for 1990

in constant dollars is approximately two million dollars.

The average ratios of income and expense elements to total

operating income over the period studied are presented in

Table CXXIII. Pro forma income statements (Tables CXXV,

CXXVII, CXXIX, and CXXXI) are generated by applying the

percent-of-sales method to the projected operating income.

Pro forma income statements for each Alternative Con-

dition indicate that a surplus is registered for each of the

conditions. The pro forma income statements are predicated

on capital structures which indicate the expected composition

of capital for each Alternative Condition (Tables CXXVI,

CXXVIII, CXXX, and CXXXII). These capital structures are

based on trend analysis of retained earnings (Figure 34),

percent-of-sales forecasting based on the historical relation-

ship between capital structure elements and retained earnings

(Table CXXIV), and waste treatment needs of 6.389 million

dollars in constant dollars, as reported in the 1974 Needs

Survey. The largest operating surpluses are reported for

Alternative Conditions II and IV (Tables CXXVIII and CXXX,

respectively). The surpluses reflect the increased proportion
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of total capital provided by non-debt sources. While the

pro forma income statements for Alternative Conditions I and

II (Tables CXXV and CXXIX) indicate surpluses, these surpluses

are lower than those for the other Alternatives because of a

high proportion of debt. The repayment of principal provisions

of the state grant program (Alternative III) creates the

smallest surplus. The dominant reason for the projected sur-

plus conditions is the projection into the future of the rapid

growth in operating income which occurred during the base

period. Operating income increases for the base period aver-

aged an annual rate of approximately 11 per cent. This rapid

rate of growth is demonstrated by the pro forma analysis to

be more than adequate to cover the increased debt burden

associated with financing waste treatment needs.

City of Ennis, Texas

Water and Sewer Fund financial data for Ennis was limited

to the period 1967 through 1974. During this period the Fund

has operated at a surplus of revenue over expenses only once--

in 1972. In other years the Fund operated at a deficit ranging

from 7,099 dollars in 1971 to 76,988 dollars in 1968 and 76,933

dollars in 1974. The summary income statement in Table CXXXIII

of Appendix M indicates that the primary reason for WSF defi-

cits is high operating costs relative to operating revenue.

While operating expenses have declined over the periods studied,

so have operating revenues and at a more rapid rate. The Water
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and Sewer Fund capital structure (Table CXXXIV) is largely

composed of revenue bonds and retained earnings. Revenue

bonds have averaged 32.8 per cent of the total capital struc-

ture. While the proportions of the major components in the

capital structure have remained relatively constant for the

period studied, the total value of the capital structure

declined 47.1 per cent during the period of 1967 through 1974.

The projected operating income for 1990 of approximately

93,000 dollars in constant dollars (Figure 35) reflects the

declining operating income which occurred during the base

period. Since operating expenses and depreciation have histor-

ically exceeded total operating income, as demonstrated by

Table CXXV, operating deficits should be expected in the

future without the interest expenses associated with the

Alternative Conditions of financing 1990 waste treatment

needs. Pro forma capital structures for financing waste

treatment needs of 6.495 million dollars under each Alter-

native Condition are presented in Tables CXXXVIII, CXL, CXLII,

and CXLIV. Bond interest and fees associated with even the

smallest amount of debt financing required by the Alternative

Conditions generate substantial operating deficits in the pro

forma analysis (Tables CXXXVII, CXXXIX, CXLI, and CXLIII).

For example, even though Alternative Condition IV provides for

a federal grant of 75 per cent of expected needs, the debt

financing of the remaining 25 per cent generate interest

expenses which far outstrip the means of operating revenues.



129

City of Highland Park, Texas

The Highland Park WSF has operated at a surplus each

year for the period 1960 through 1974 as shown in Table CXLV

of Appendix N. In fact, the surplus has been less than

100,000 dollars in only four of the fiscal years studied. In

terms of the ratio of net surplus to total income, the Highland

Park WSF has averaged 21 per cent return on total revenue for

the period 1960 through 1974. This sustained profitability

of the WSF has allowed the City of Highland Park to finance

its Water and Sewer system entirely from retained earnings,

as illustrated in Table CXLVI.

The 1974 Needs Survey indicates that Highland Park has

total wastewater treatment needs of 3.760 million dollars in

1973 dollars. As Figure 38 indicates, retained earnings are

not expected to grow at a sufficient rate to finance the

facility needs indicated in the EPA survey. This conclusion

is supported by trend analysis of WSF total operating income

(Figure 37) which indicates that operating income is declining

12 The City of Highland Park reported a deficit in its
Waterworks Fund for 1973. This deficit was the result of a
transfer of 125,000 dollars to the General Fund and not the
result of actions directly related to the operating of the
Waterworks Fund. A similar transfer of 100,000 dollars occurred
in 1974, but did not produce a Waterworks Fund deficit. Since
these transfers produce income statement effects which are not
the direct result of water and sewer works operations, they
have not been included in this analysis. Source: City of
Highland Park, Waterworks Fund, Statement of Earnings, for
fiscal years ending September 30, 1973, and~September 30, 1974.
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rather than growing. Therefore, it is reasonable to apply

the four Alternative Conditions to Highland Park, since the

city's WSF will be forced to seek external sources of financing

to satisfy its 1990 facility needs.

As the pro forma income statements (Tables CIL, CLI,

CLIII, and CLV) indicate, the combination of declining revenues

and debt in the capital structure produce operating deficits

for three of the four Alternative Conditions. The surplus

reported for Alternative Condition IV (Table CLV), 75 per

cent federal grant, is the result of a favorable ratio of

total expenses to operating income. Table CXLVII indicates

that during the period studied, the ratio of total expenses

to operating income averaged 81.2 per cent. This favorable

ratio was not sufficient to overcome the debt burden inherent

in Alternative Conditions I, II, and III. The minimum deficit

is associated with Alternative Condition II (Table CLI). The

deficit is minimized because 35 per cent of total needs are

financed from a non-debt source. Alternative III (Table CLIII),

100 per cent state grant, produces the largest deficit as a

result of the financial strain caused by the principal and

interest repayment provision of the grant program. While the

local debt financing condition (Tables CIL and CL) produces

a deficit created by the debt service burden, this deficit

is not as large as that generated for the state grant con-

dition.
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City of McKinney, Texas

Table CLVII in Appendix 0 indicates that the McKinney

Water and Sewer Fund has operated at a surplus of revenue

over expenses in each fiscal year 1964 through 1974.13 The

surpluses have ranged from 35,575 dollars to 225,551 dollars.

In seven of the eleven fiscal years included in this study,

the surplus has exceeded 100,000 dollars. As a result of

this profitability, retained earnings have provided a signifi-

cant portion of the total capital structure as demonstrated

in Table CLVIII. For fiscal years 1964 through 1974, the

proportion of retained earnings in the capital structure

ranged from 43 per cent to 64 per cent. Revenue bonds have

been the only form of long term debt employed by McKinney in

financing its Water and Sewer Fund. During the base period,

revenue bonds provided from 29 per cent to 42 per cent of the

total capital structure. In each year, 1968 through 1974, the

city has received a federal grant. These federal grants have

ranged from 61,000 to 90,000 dollars in 1973 dollars.

Trend analysis of total operating income (Figure 39)

indicates that the trend has a negative slope. As a result

of declining revenue, surplus conditions of the period 1964

through 1974 are transformed into a deficit for each of the

Alternative Conditions as presented in the pro forma income

13 Financial data were not available for fiscal years
1960 through 1963. Personal interview with Robert M. Safford,
October 10, 1975.
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statements (Tables CLXI, CLXIII, CLXV, and CLXVII).14 Exami-

nation of the pro forma capital structures (Tables CLXII,

CLXIV, CLXVI, and CLXVIII) reveals that the analysis indicates

significant growth in the total capital value of McKinney.1 5

While facility needs of 5.9 million dollars, in constant

dollars, contribute to the aggregate capital structure, the

magnitude of debt associated with the expected growth of the

capital structure produces debt service expenses of a magni-

tude sufficient to produce substantial operating deficits.

In summary, the deficits for the McKinney WSF are the result

of declining revenue and growth in debt commensurate with

expected growth in the capital structure.

City of Terrell, Texas

Table CLXIX in Appendix P, summary income statement,

indicates that for fiscal years 1961 through 1974 the Terrell

Water and Sewer Fund has operated at a surplus for twelve of

the fourteen years included in this study.16 The deficits

14 Pro forma income statements for each Alternative Con-
dition is based on trend analysis of total operating income
(Figure 39), the historical relationship between income state-
ment elements, and total operating income (Table CLIX), and
the proportion and type of debt in each pro forma capital
structure (Tables CLXII, CLXIV, CLXVI, and CLXVIII).

15 Pro forma capital structures are based on trend analysis
of reserve for bond retirement, the historical relationship
between capital structure elements and reserve for bond retire-
ment, and facility construction needs reported in the 1974
Needs Survey.

16 The City of Terrell was unable to provide complete finan-
cial data for the fiscal year ending March 31, 1960. Letter
from King M. Riley, Jr., Administrative Assistant, October 13,
1975.
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occurred in 1973 and 1974 as a result of declining revenues.

In terms of 1973 dollars, revenues for fiscal 1973 declined

1.1 per cent from 1972 levels and 18.1 per cent in 1974 from

the 1973 level. The deficit in fiscal 1973 was accentuated

because operating expenses increased 7 per cent from fiscal

1972. In fiscal years 1961 through 1972, the surplus had

exceeded 75,000 dollars for nine of the fiscal years. The

average surplus for the period 1961 through 1972 was 147,306

dollars in 1973 dollars.

The capital structure (Table CLXX) of the Terrell WSF

has shown two phases of operation. The first phase, fiscal

years 1961 through 1967, is characterized by a low level of

debt financing. During this period non-debt sources provided

an average of 74 per cent of the total capital structure.1 7

The second phase, fiscal 1968 through 1974, is characterized

by a greater proportion, 40 per cent, of total capital being

provided by revenue bonds.

Trend analysis of total operating income and equity are

presented in Figures 41 and 42, respectively. The trends are

an input to the generation of pro forma income and capital

structure statements for each Alternative Condition. The

other inputs to pro forma analysis are percent-of-sales

information for income (Table CLXXI) and capital structure

17 Non-debt sources are: retained earnings, equity,
federal grants, and reserves for bond retirement.
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(Table CLXXII). The pro forma capital structure is also

based on total wastewater treatment needs as reported in the

1974 Needs Survey. Thus, the pro forma capital structure

presented in Tables CLXXIV, CLXXVI, CLXXVIII, and CLXXX

represent distribution of financial means employed to finance

normal growth in waste treatment capacity, plus the needs

established by the EPA.

Pro forma analysis indicates that the Terrell WSF is

expected to operate at a deficit under the Alternative Con-

ditions which require debt financing and a surplus under the

federal grant conditions. Deficits are generated for Alter-

native Conditions I and III (Tables CLXXIII and CLXXVII).

Alternative I employs revenue bonds to finance the total needs

of 4.930 million dollars in constant dollars. Since it is

assumed that revenue bonds do not have a sinking fund require-

ment, Alternative I produces a smaller deficit than Alternative

Condition III, state grants, which require sinking fund pay-

ments. Surplus conditions are present when a portion of total

needs are financed by federal grants (Tables CLXXV and CLXXIX).

Naturally, the largest surplus is associated with Alternative

IV, 75 per cent federal grant.

City of Waxahachie, Texas

The City of Waxahachie was able to provide Water and

Sewer Fund operating data for the period 1972 through 1974.18

18 Complete financial statements for the WSF were not
available for fiscal years 1960 through 1971. Personal inter-
view with Ed Seegmiller, City Manager and Director of Finance,
October 17, 1975.
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Trend analysis of total operating income (Figure 43 in Appen-

dix Q) indicates "negative" income for the target year of

1990. Since this negative forecast would produce misleading

results in pro forma analysis, the City of Waxahachie is

excluded from further analysis.

City of Denton, Texas

Income statements for the Denton Water and Sewer Fund

(Table CLXXXI in Appendix R) indicate that the Fund has

operated at a surplus, in 1975 dollars, for thirteen of the

fifteen fiscal years studied. The deficits occurred in fiscal

years 1966 and 1967. The deficits were the result of income

increasing less rapidly than expenses. In each of the years

that the WSF reported a surplus, this surplus exceeded 100,000

dollars. In the capital structure (Table CLXXXII) the most

notable feature has been the relatively high proportion of

equity in the capital structure. For the period 1960 through

1965, non-debt sources accounted for more than 50 per cent of

the total capital structure. This balance changed in 1966,

and for the period 1966 through 1974, revenue bonds averaged

56.7 per cent of the total capital structure. In fiscal 1974

revenue bonds contributed 64 per cent of total capital.

The 1974 Needs Survey shows that Denton has constant

dollar waste treatment needs in 1990 of approximately 14.54

million dollars. This level of needs is more than two times

as great as the value of the total capital structure in 1974.
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As mentioned previously, the Denton WSF has relied heavily on

non-debt sources in financing WSF operations. This policy

has allowed the city to, at least partially, avoid some of

the burden associated with debt financing. Pro forma analysis

of financing requirements required by 1990 indicate that if

debt is employed to finance facility needs then operating

deficits can be expected. Pro forma income statements for

Alternative Conditions I (Table CLXXXV) and Alternative Con-

dition III (Table CLXXXVII) indicate deficits for these two

conditions, both of which have debt or a proportion of total

capital, in excess of 80 per cent (Tables CLXXXVI and CXC).19

Since facility needs a large proportion of the total capital

structure, the financing of portions of the needs from non-

debt sources allows the WSF to show an operating surplus.

The capital structure for Alternative Condition II (Table

CLXXXVIII), 35 per cent federal grant, consists of approxi-

mately 39 per cent non-debt sources. Since this proportion

of non-debt financing tends more toward the historical

relationship established in the base period, the WSF produces

a smaller deficit (Table CLXXXVII) than for Alternative Con-

ditions I and III. Alternative Condition IV produces an

operating surplus (Table CXCI). This surplus can be attributed

19 Pro forma capital structures are based on trend analysis
of equity (Figure 45), percent-of-sales information (Table
CLXXXIV) and total facility needs. Pro forma income statements
are based on trend analysis of total operating income (Figure
44), percent-of-sales information (Table CLXXXIII), and the
proportion of debt in each pro forma capital structure statement.
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to reduced bond interest payment associated with a capital

structure (Table CXCII) which contains more than 65 per cent

non-debt financing.

City of Haltom City, Texas

Table CXCIII in Appendix S presents summary income state-

ments for the Haltom City Water and Sewer Fund for fiscal

years 1965 through 1974.20 Table CXCIII indicates that the

profitability of the Fund has been highly variable over the

ten years studied. For example, during each fiscal year 1965

through 1968, the Fund reported surpluses in excess of 100,000

dollars with the 1966 surplus totaling 328,796 dollars.

Following this period of excellent profitability, the surplus

dropped to two dollars in 1969, then increased to an amount in

excess of 69,000 dollars in 1970. The variability is the

result of highly fluctuating operating expenses. For example,

operating expenses increased 75,282 dollars in fiscal 1969 over

fiscal 1968 and then decreased 52,990 dollars in fiscal 1970.

The capital structure of the Haltom City WSF (Table CXCIV)

is dominated by revenue bonds and retained earnings. For the

period fiscal year 1965 through 1974, revenue bonds have pro-

vided over 50 per cent of total capital. The combination of

retained earnings and revenue bonds have contributed more

than 75 per cent of the total capital structure for the period

studied.

20 Financial data for fiscal years 1960 through 1964 were
not available. Personal interview with June Huff, Director
of Finance, October 17, 1975.
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The 1974 Needs Survey shows that Haltom City has constant

dollar waste treatment facility needs for 1990 of 8.203 million

dollars. This level of needs is approximately 1.15 times the

unadjusted capital structure for 1990.21 The financing of

needs with debt funds, as in Alternative Conditions I and III,

significantly increases the proportion and magnitude of debt

employed in the capital structure. Table CXCVIII, capital

structure for Alternative Condition I, indicates that revenue

bonds constitute approximately 83 per cent of the total capital

structure. The proportion of debt for Alternative III (Table

CCII) is also 83 per cent; however, the majority of this debt

is in the form of a state grant. These high debt levels pro-

duce deficits in the pro forma income statements for Alternatives

I and III (Tables CXCVII and CCI).22 The deficit for Alter-

native Condition III is greater than that for Alternative I

because of the sinking fund requirement of state grants.

The proportion of debt financing is sufficiently reduced

in Alternative Conditions II and IV (Tables CC and CCIV)

21 The unadjusted capital structure is that capital struc-
ture which would exist in 1990 without the addition of facility
needs. The unadjusted capital structure is based on trend
analysis of revenue bonds (Figure 47) and the relationship
between capital structure elements and revenue bonds as reported
in Table CXCVI.

22 Pro forma income statements for each Alternative Con-
dition are based on trend analysis of total operating income
(Figure 46), percent-of-sales information (Table CXCV), and
the proportion of debt in each capital structure.
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generating operating surplus (Tables CIC and CCIII). The 35

per cent federal grant associated with Alternative Condition

II produces a debt to total capital ratio of approximately

65 per cent. The surplus for Alternative Condition IV (Table

CCIV) is greater than that for Alternative Condition II because

the 75 per cent federal grant provision reduces the debt ratio

to approximately 44 per cent.

City of Richardson, Texas

The availability of limited financial data for the

Richardson Water and Sewer Fund has resulted in two base

periods being utilized for this study.2 3  The first base

period for analysis is fiscal 1965 through 1967. In each of

these fiscal years, the Richardson WSF operated at a deficit

of expenses over revenues, as indicated in Table CCV in Appen-

dix T. The deficits for this period average 93,246 dollars

and ranged from 36,587 dollars to 137,000 dollars. Three

items are prominent in the capital structure (Table CCVI) for

the first base period: revenue bonds, contributions, and

retained earnings. These elements contributed to the total

capital structure in the following average proportions:

revenue bonds--52 per cent, contributions--25 per cent, and

retained earnings--17 per cent.

23 Financial data were not available for fiscal years 1960
through 1964 and 1968 through 1971. Personal interview with
Mrs. Faye Stephens, Director of Finance and Accounting, October
15, 1975.
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In the second base period, fiscal 1972 through fiscal

1974, the Fund was operated at a surplus in 1972 and 1974

and at a deficit in 1973. Table CCV indicates that the defi-

cit in 1973 was the result of revenues decreasing from the

previous period and total expenses increasing. The capital

structure for the second base period (Table CCVI) is signifi-

cantly different from that of the first base period. In the

first base period, the predominant position of the capital

structure was debt, contributions, and retained earnings; in

the second base period, the predominant elements are equity

and revenue bonds. Equity provided an average of 5,904,000

dollars or 43 per cent of the average capital structure of

13,518,000 dollars. Revenue bonds provided an average 5,665,000

dollars or 42 per cent of the average total capital structure.

Trend analysis of operating income for the second period

(Figure 48) indicates that the projected operating income for

1990 is negative. Since this negative value would produce

misleading results in pro forma analysis, the second base

period has been excluded from consideration in the determi-

nation of findings for this study.

Trend analysis for the period 1965 through 1967 (Figure

49) indicates that 1990 operating income is expected to exceed

7.1 million dollars in constant dollars. Applying this trend

and the percent-of-sales information in Tables CCVII and CCVIII

to the financing of the Richardson waste treatment needs of

7.769 million dollars, operating deficits are produced for
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Alternative Conditions I and II (Tables CCIX and CCXIII).

These deficits are the result of the incremental debt service

burdens associated with local revenue bonds and state grant

financing. In Alternative Conditions II and IV, the proportion

of debt in the capital structures (Tables CCXII and CCXVI) is

reduced by federal grants to a level sufficient for operating

revenues to overcome the debt burden. Thus, pro forma income

statements for Alternative Conditions II and IV (Tables CCXI

and CCXV) indicate operating surpluses.2 4

City of Arlington, Texas

Summary income statements (Table CCXVII in Appendix U)

for the Arlington Water and Sewer Fund indicate that the Fund

has operated at a substantial surplus for the fifteen years

1960 through 1974. The surplus has ranged from 183,391 dollars

recorded in 1962 to 1,119,954 dollars in 1974. The capital

structure (Table CCXVIII) has increased from 20.75 million

dollars in 1960 to 34.73 million dollars in 1974. A signifi-

cant portion of this capital structure has been in the form

of equity contributed by the City of Arlington. At no time

during the fifteen years studies has the equity portion been

below 5.7 million dollars. As a result of a high level of

equity and other non-debt sources, the long term debt portion

of the capital structure has averaged less than 45 per cent

of the total capital structure.

24 Pro forma capital structures are based on trend analysis
of total contributions (Figure 50). Pro forma capital structures
are presented in Tables CCX, CCXII, CCXIV, and CCXVI.
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Pro forma income analysis indicates that the profitability

of the Arlington WSF will be maintained for each of the four

Alternative Conditions (Tables CCXXI, CCXXIII, CCXXV, and

CCXXVII). 2 5  This expected profitability is the result of the

combination of three factors: (1) Small level of needs (4.581

million dollars in constant dollars) relative to population

26
served of 60,000 persons." (2) This relatively small amount

of needs allows the City of Arlington to continue a financial

policy which has favored non-debt sources of financing, thus

minimizing debt service expenses. (3) Growth in operating

revenue and low level of needs allow the WSF to accumulate

sufficient resources to generate a surplus under even the

most demanding needs financing scheme, Alternative Condition

III--100 per cent state grant.27

City of Grand Prairie, Texas

Table CCXXIX in Appendix V, summary income statement for

Grand Prairie, indicates that, similar to Arlington, the

25 Pro forma income statements are based on trend analysis
of total operating income (Figure 51), percent-of-sales
information in Table CCXIX, and debt in the pro forma capital
structures for each Alternative Condition (Tables CCXXII,
CCXXIV, CCXXVI, and CCXXVIII).

U. S. Environmental Protection Agency, 1968 Inventory

Municipal Waste Facilities, Vol. 6 (Washington, 1968), 10 vol.,

p. 82.

27 Pro forma capital structure statements (Tables CCXXII,
CCXXIV, CCXXVI, and CCXXVIII) are based on trend analysis of
equity (Figure 52), percent-of-sales information (Table CCXX),
and facility construction needs reported by the EPA in the
1974 Needs Survey.



143

Grand Prairie Water and Sewer Fund has operated at a signifi-

cant surplus for the period 1966 through 1974.28 The ratio

of surplus to total income has averaged over 25 per cent for

the period studied. The capital structure (Table CCXXX) is

dominated by two elements--equity and revenue bonds. For the

period 1966 through 1970 equity provided more than 50 per cent

of the total capital structure. During this same period,

revenue bonds provided an average of approximately 30 per cent

of the total capital structure. For the period 1971 through

1974, revenue bonds and equity were approximately equal in

amount; however, non-debt sources provided more than 60 per

cent of the total capital structure.

Unlike Arlington, Grand Prairie has a high level of

needs (25.559 million dollars) reported in the 1974 Needs

Survey. If the majority of these facility construction needs

are financed by debt, as in Alternative Conditions I, II, and

III, the heretofore surplus conditions are replaced by deficits

in the pro forma income analysis (Tables CCXXXIII, CCXXXV, and

CCXXXVII). 2 9  Alternatives I and III provide for financing

2 8 Financial data were not available for fiscal years
1960 through 1965. Personal interview with Glenn Harriss,
Director of Finance, October 23, 1975.

29 Pro forma income statements for each Alternative Con-
dition are based on trend analysis of total operating income
(Figure 53), percent-of-sales information (Table CCXXXI), and
the proportion of debt financing in each pro forma capital
structure (Tables CCXXXIV, CCXXXVI, CCXXXVIII, and CCXL).
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total needs entirely from debt sources, revenue bonds, and

state grants, respectively. These conditions place the pro-

portion of debt in the pro forma capital structure at more

than 55 per cent.30 These levels of debt financing create a

significant financial burden in the form of debt service

expenses, consequently creating operating deficits. The

problem of debt service caused deficits is accentuated in

Alternative Condition III (Table CCXXXVII) since the state

grant includes sinking fund requirements. Even though Alter-

native Condition II provides for 35 per cent of needs to be

financed from a federal grant (Table CCXXXVI), the level of

local debt needed to finance the remaining 65 per cent of

needs to create a deficit, as illustrated in Table CCXXXV.

When 75 per cent of total needs are financed by a federal

grant, Alternative Condition IV, the proportion of debt in

the capital structure (Table CCXL) is reduced enough to

allow the Grand Prairie WSF to operate at a surplus as Table

CCXXXIX demonstrates.

City of Mesquite, Texas

Following the pattern established by other cities in its

population class, Mesquite has operated its Water and Sewer

Pro forma capital structure for each Alternative
Condition are based on trend analysis of retained earnings(Figure 54), percent-of-sales information in Table CCXXXII,and total facilities construction needs.
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Fund at a surplus in each fiscal year 1960 through 1974.31

Table CCXLI in Appendix W indicates that the Mesquite WSF has

operated at a surplus averaging 296,000 dollars. Even though

the Fund operated at a surplus in each year studied, the

capital structure (Table CCXLII) indicates that retained

earnings were negative for each year 1960 through 1962. Long

term debt, primarily revenue bonds, has been the principal

source of capital for the Mesquite WSF. The proposition of

long term debt in the capital structure has declined from 96

per cent in 1960 to 47 per cent in 1974. Increases in contri-

butions, federal grants, and retained earnings account for

the declining proportion of debt in the capital structure.

Mesquite will not fare as well as other cities in its

population class in as much as pro forma analysis indicates

that the Mesquite WSF operates at a deficit under each of the

Alternative Conditions. These operating deficits reported in

Tables CCXLV, CCXLVII, CCIL, and CCLI are produced by the

following factors: (1) The construction needs reported in

the 1974 Needs Survey are relatively high--17.815 million

dollars in constant dollars. (2) A high proportion of debt

in the capital structure.32 For example, based on capital

Mesquite, Arlington, and Grand Prairie are in the popu-lation class 50,000 to 99,999. See Table IX for city groupings
according to population class.

32 Pro forma income statements for each Alternative Con-
dition are based on trend analysis of total operating income
(Figure 55), the average ratios of income statement elements
to total operating income (Table CCXLIII), and the proportion
of debt in each pro forma capital structure (Tables CCXLVI,CCXLVIII, CCL, and CCLII).
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structure forecasts for the WSF, the Fund will have over 77

million dollars, in constant dollars, of revenue bonds out-

standing, not including those required to finance facility

needs. 33 This financial policy which has favored debt over

non-debt sources produces a capital structure which contains

debt of such magnitude that financing 75 per cent of total

needs (Alternative Condition IV) with a federal grant is not

sufficient to reduce debt to a level which produces an oper-

ating surplus.

City of Dallas, Texas

The Dallas Water and Sewer Fund serves the largest

sewered population included in this study--serving over one

- 34million persons. During the period 1962 through 1974, the

Dallas WSF sustained a high level of profitability with sur-

plus to total operating income ratios ranging from 26.3 per

cent to 46.4 per cent as indicated in Table CCLIII in Appen-

dix X. In four of the thirteen years, the ratio exceeded 40

per cent and was below 30 per cent only twice.

The capital structure (Table CCLIV) of the Dallas WSF

reflects the large population served by the system. The

Pro forma capital structures for each Alternative Con-dition are based on trend analysis of total contributions
(Figure 56), percent-of-sales information (Table CCXLIV), andtotal needs. Pro forma capital structures are presented inTables CCXLVI, CCXLVIII, CCL, and CCLII.

34 U. S. Environmental Protection Agency, 1968 Inventory
MunicipalWaste Facilities, Vol. 6 (Washington, 1968), 10 vols. ,
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average value of the capital structure for the Dallas WSF

exceeded 350 million dollars during the period studied. On

the average, long term debt has provided less than 45 per

cent of the total capital structure. The remainder of the

capital structure has been composed principally of equity,

reserves for bond retirement, and retained earnings.

In as much as the Dallas Water Utility is the largest

included in this study, it has the largest level of needs

of the cities studied--117.166 million dollars in constant

dollars. The Dallas WSF has historically had a large and

well balanced capital structure as Table CCLIV illustrates.

This balance has traditionally kept debt service expenses at

a managable level. The incremental capital represented by

the needs is not sufficiently large to force debt to a level

that generates debt service expenses that produces deficits

in pro forma analysis. In the pro forma capital structures

(Tables CCLVIII, CCLX, CCLXII, and CCLXIV) only those asso-

ciated with Alternative Conditions I and III (Tables CCLVIII

and CCLXII, respectively) exhibit debt proportions in excess

of 50 per cent. The inclusion of federal grants in Alter-

native Conditions II and IV (Tables CCLX and CCLXIV,

respectively) produce debt proportions which are similar to

the historical relationship of approximately 45 per cent.3 5

35 Pro forma capital structures for each Alternative Con-
dition are based on trend analysis of retained earnings
(Figure 58), ratio analysis of the relationship between
capital structure elements and retained earnings (Table CCLVI),
and total facility needs.
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These well balanced capital structures contribute to the

generation of an operating surplus in the pro forma income

statements for each Alternative Condition (Tables CCLVII,

CCLIX, CCLXI, and CCLXIII).36

City of Fort Worth, Texas

The summary income statement (Table CCLXV in Appendix Y)

indicates that the Fort Worth WSF has operated at a surplus

for fiscal years 1960 through 1974. The ratio of surplus to

total income has exceeded 30 per cent on the average during

the period studied. The predominate feature in the Fort Worth

WSF capital strucutre (Table CCLXVI) is long term debt. Since

1960 long term debt has contributed approximately 50 per cent

of total capital.

According to the pro forma income statements (Tables

CCLXIX, CCLXXI, CCLXXIII, and CCLXXV), the long-lived operating

surpluses will be eliminated by the financing requirement of

facility needs totaling 69.307 million dollars in constant

dollars.3 7  While the size of the deficits are influenced by

the needs, the deficits are primarily the result of the

Pro forma income statements are based on trend analysis
of total operating income (Figure 57), percent-of-sales infor-
mation (Table CCLV), and the proportion and type of debt in
each pro forma capital structure.

3 7 Pro forma income statements for each Alternative Con-
ditiion are based on trend analysis of total operating income
(Figure 59), percent-of-sales information (Table CCLXVII),
and the proportion and type of debt in the pro forma capital
structures (Tables CCLXX, CCLXXII, CCLXXIV, and CCLXXVI).
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expectation of slow growth in operating revenues. Pro forma

income statements indicate that operating revenue has increased

insufficiently to compensate for the level of debt in the

expected capital strucutres. Pro forma capital structure for

each Alternative Condition (Tables CCLXX, CCLXXII, CCLXXIV,

and CCLXXVI) reveal that the constant dollar value of the WSF

capital structure exceeds 990 million dollars.38 Even though

the proportion of debt in the pro forma capital structure is

no greater than the proportion in the summary (Table CCLXVI),

the magnitude of debt creates debt service expenses which are

not adequately compensated for in the growth of operating

revenue. Consequently, operating deficits are reported for

each of the Alternative Conditions.

38Pro forma capital structure for each Alternative Con-
dition is based on trend analysis of equity (Figure 60), the
historical relationship between capital structure elements
and equity (Table CCLXVIII), and the total facility con-
struction needs.



CHAPTER VI

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

The financial problems of municipalities are receiving

increased public attention, as recent media coverage of New

York's fiscal problems demonstrates. These financial problems

are the result of many factors including: (1) increasing

service demands by urban dwellers, (2) increasing taxpayer

resistance to paying for services rendered by local govern-

ments, and (3) increasing federal regulation of municipal

services. The maintenance of adequate and safe supplies of

clean water is identified as a necessary local government

service. An integral element in providing this service is

the operation of wastewater treatment facilities.

Many municipal officials report that widening gap is

developing between operating revenues and costs of providing

water and sewer services. Contributing to the widening of

this gap is consumer resistance to increases in service

charges, special assessments, and taxes which have traditionally

provided Water and Sewer Fund operating revenues. The differ-

ential between water and sewer revenues and costs is also

influenced by federal legislation which has placed stringent

and costly sewage treatment requirements on municipalities.

150
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In the seventy-six years since the passage of the first water

pollution control legislation, the Refuse Act of 1899, the

role of the federal government in water pollution abatement

has changed from passive to active. Major elements of this

active federal role which contribute to the costliness of

wastewater treatment are: (1) the establishment and enforce-

ment of water quality criteria, (2) effluent discharge permit

programs, and (3) actionable national water quality objectives.

The cost of providing municipal sewage treatment is

greatly influenced by the waste treatment technology,

implicitly required by law, which is employed by a munici-

pality. The "zero discharge" requirement of the Water

Pollution Control Act Amendments of 1972 (PL 92-500) forces

cities to utilize tertiary or advanced waste treatment tech-

nology which is the most expensive technology. For example,

some experts have estimated it will cost over 4.5 times as

much to achieve "zero discharge" as it did to achieve the

level of treatment required before the passage of PL 92-500.1

To aid municipalities in providing the level of treatment

required by the 1972 Act Amendments, the federal government

has established a financial assistance program. The con-

struction grants program established by PL 92-500 is designed

to provide municipalities with grants amounting to 75 per cent

1 Secondary treatment, removing approximately 50 per cent
of pollution load, is generally accepted as being the degree
of treatment required prior to the passage of PL 92-500.
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of the cost of constructing waste treatment plants. However,

many municipal leaders have complained of a "funding gap" in

that the Congress does not appropriate sufficient amounts of

money to fully fund the construction grants program. Thus,

many municipalities find that they are parties to a conundrum--

the implementation of wastewater treatment requirements for

which they do not have available sufficient local, state, or

federal financial resources.

The purpose of this study is to determine the effects of

water pollution control on financing municipal water pollution

control facilities in selected cities in North Central Texas.

This objective is accomplished by addressing the following

topics: (1) the cost to municipalities of meeting federally

mandated water pollution control, (2) the sources of funds

for financing sewage treatment, and (3) the financial impli-

cations of employing these financing tools to satisfy water

quality regulations. For the purposes of this study the cost

of wastewater treatment is limited to those identified in

the 1974 Needs Survey which was conducted jointly by the

Texas Water Quality Board (TWQB) and the U. S. Environmental

Protection Agency (EPA).2 The sources of funds for financing

water pollution control is limited to four Alternative Waste-

water Facility Financing Conditions:

U. S. Environmental Protection Agency, Cost Estimates
for Construction of Publicly-Owned Waste Treatment Facilities--
1974 "Needs Survey~ (Washington, 1975).
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1. The total waste treatment needs of a city are

financed through the sale of water and sewer revenue bonds.

2. Treatment needs are financed from a federal con-

struction grant amounting to 35 per cent of the cost of needs;

the remaining 65 per cent of needs are generated through the

sale of revenue bonds.

3. The municipality finances its needs by receiving a

state grant in the amount of 100 per cent of total waste

treatment needs.3

4. Seventy-five per cent of a municipality's needs are

provided from a federal grant; the remaining 25 per cent is

financed through the sale of revenue bonds.4

The implications of employing these financing alternatives

were determined by the analysis of data collected from a survey

of twenty-six cities in the Dallas and Fort Worth Standard

Metropolital Statistical Areas (SMSA's). The data collected

consisted of income, expenses, and capital structure infor-

mation for the Water and Sewer Fund of each city. Analysis

of the collected data was undertaken in three stages. Stage

I involved the conversion of financial data to standard income

and capital structure statement formats and the conversion

of all dollar values to June 1973 dollars. Constant dollar

State grants are loans which currently bear 5.625 per
cent simple interest and are repaid over a thirty-year period.

4Interest expense for revenue bonds is computed as 4.5
per cent of value of bonds outstanding.
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conversion was based on the EPA's Sewage Construction Cost

Index. In Stage II, trends were established for forecasting

water and sewer operating income and capital structure for

the year 1990. Stage III consisted of developing pro forma

income and capital structure statements for each city and

each Alternative Financing Condition based on the trend

analysis of income and capital structure and the needs reported

by the 1974 Needs Survey. A summary of the pro forma analysis

is presented in Table XVI, indicating operating surplus or

deficit positions for each city under each of the four Alter-

native Financing Conditions.

TABLE XVI

WATER AND SEWER OPERATING POSITIONS FOR SELECTED
CITIES IN NORTH CENTRAL TEXAS UNDER FOUR

ALTERNATIVE FINANCING CONDITIONS

City AlternativeFinancing Condition*
I II III IV

Arlington S** S S S

Bedford D*** D D D

Carrollton S S S S

Cleburne D D D D

Dallas S S S S

Denton D S D S

DeSoto D S D S

Duncanville S I S I S I S

Ennis D D D D
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TABLE XVI--Continued

AlternativeFinancingCondition*

C_____I_--_III_ 
II II 11 I IV

Forest Hill D D D D

Fort Worth D D D D

Grand Prairie D D D S

Grapevine D D D S

Haltom City D S D S

Highland Park D D D S

Lewisville S S S S

McKinney D D D D

Mesquite D D D D

Richardson D S D S

Richland Hills S S D S

Terrell D S D S

*I = 100 per cent revenue bonds; II = 35 per cent federalgrant, 65 per cent revenue bonds; III = 100 per cent state
grant; IV = 75 per cent federal grant, 25 per cent revenue
bonds.

**S = operating surplus
D= operating deficit

Operating position by population class is presented in

Table XVII. From this table the relative effect of the federal

grant program can be determined. Five of the cities for which

a deficit is reported when financing is accomplished with

revenue bonds (Alternative Condition I) show surplus con-

ditions for the 35 per cent federal grant condition (Alternative
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Condition II), and three more changes to surplus positions

under the 75 per cent federal grant condition (Alternative

Condition IV). As Table XVII indicates, the Alternative

TABLE XVII

WATER AND SEWER FUND OPERATING POSITIONS FOR SELECTED
CITIES IN NORTH CENTRAL TEXAS BY ALTERNATIVE
FINANCING CONDITIONS AND POPULATION CLASS

Alternative Condition*
Population I II III IV

Class
_________D** S**1 D S D S D S

5,000-9,999 3 2 2 3 4 1 1 4

10,000-24,999 6 2 5 3 6 2 4 4

25,000-49,999 3 0 0 3 3 0 0 3

50,000-99,999 2 1 2 1 2 1 1 2

More than 300,000 1 1 1 1 1 1 1 1

Total 15 6 10 11 16 5 7 14

*I = 100 per cent revenue bonds; II = 35 per cent federal
grant, 65 per cent revenue bonds; III = 100 per cent state
grant; IV = 75 per cent federal grant, 25 per cent revenue
bonds.

**S = operating surplus
***= operating deficit

Financing Condition with the most adverse effect on municipal

operating position is Alternative Condition III, state grant

financing of needs. Compared to Alternative Condition III,

Alternative II produces six fewer deficit positions and Alter-

native IV produces nine fewer.
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The impact of the magnitude of waste treatment needs on

Water and Sewer Fund operating position is presented in Table

XVIII. The median level of needs is 5.091 million dollars in

TABLE XVIII

WATER AND SEWER FUND OPERATING POSITIONS FOR SELECTED
CITIES IN NORTH CENTRAL TEXAS BY ASCENDING

ORDER OF WASTE TREATMENT NEEDS

city1 Total Alternative Condition*
Ct} Needs I I IlI 1I II 1IIV

Forest Hill

Carrollton

Bedford

Richland Hills

DeSoto

Grapevine

Highland Park

Arlington

Terrell

Lewis ville

McKinney

Duncanville

Ennis

Richardson

Haltom City

Cleburne

Denton

Mesquite

Grand Prairie

Fort Worth

Dallas

585

1,708

1,900

2,018

3,040

3,690

3,760

4,581

4,930

5,676

5,901

6,389

6,495

7,679

8,203

9,602

14,552

17,815

25,559

69,307

117,166

S**

D

D

D

D

D

D

S

D

D

D

D

D

D

D

D

S

D

S

D

S

S

D

D

S

S

S

D

S

D

S

S

D

S

D

D

D

S

D

S

D

D

D

D

D

S

D

S

D

S

D

D

D

D

D

D

D

D

s

*I = 100 per cent revenue bonds; II = 35 per cent federal
grant, 65 per cent revenue bonds; III = 100 per cent state
grant; IV = 75 per cent federal grant, 25 per cent revenue bonds.

*S= operating surplus ***D = operating deficit

D

S

D

S

S

S

S

S

S

S

D

S

D

S

S

D

S

D

S

D
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1973 dollars for the City of McKinney. For Alternative Con-

dition I six cities with needs less than the median operate

at deficits while eight above the median level show operating

deficits. Four cities below and five above the median needs

level demonstrate operating deficits for Alternative Condition

II. Alternative Condition III shows seven deficits for cities

with need levels less than the median and eight deficits for

cities with needs above the median value. For Alternative IV,

75 per cent federal grant financing of needs, two of the ten

cities with needs below the median operate at a deficit, and

four of the ten above the median operate at a deficit. Not

only is the magnitude of needs important, but also the

relationship of needs to total capitalization is important

for decision making. Table XIX presents the relationship

between waste treatment facility needs and expected Water and

Sewer Fund capitalization in 1990. Table XX summarizes

operating positions relative to the needs proportion in the

capital structure of each city. This table indicates that

deficits are present even for municipalities with small

proportions of needs in their capital structures. Implicit

in this finding is that debt other than that incurred to

finance needs contributes to operating deficits. This finding

is reinforced by noting that the five cities with needs

proportions of less than 20 per cent show operating deficits

for all four Alternative Conditions.
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TABLE XIX

WASTE TREATMENT FACILITY NEEDS AS A PER CENT OF
1990 WATER AND SEWER FUND CAPITAL STRUCTURE

Popu- Needs as a
lation City Total Per Cent of
Class Needs* Capital

Structure
Forest Hill 585 3.6

5,000- Richland Hills 2,018 78.8
9,999 DeSoto 3,050 29.4

Grapevine 3,690 46.1
Lewisville 5,676 37.7

Carrollton 1,708 40.6
Bedford 1,900 1.5
Highland Park 3,760 91.0

10,000- Terrell 4,930 29.1
24,999 McKinney 5,901 19.0

Duncanville 6,389 40.6
Ennis 6,495 61.9
Cleburne 9,602 61.9

25,000- Richardson 7,679 27.8
49,999 Haltom City 8,203 53.4

Denton 14,552 67.6

50,000- Arlington 4,581 34.0
99,999 Mesquite 17,815 12.5

Grand Prairie 25,559 33.3

More than Fort Worth 69,307 7.0
300,000 Dallas 117,166 26.5

*Thousands of 1973 dollars
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TABLE XX

RELATIONSHIP BETWEEN RATIO OF NEEDS TO TOTAL CAPITAL
STRUCTURE AND EXPECTED OPERATING POSITION

Needs as a Alternative Financing Condition*
Per Cent of

Total Capital
Structure D**S*** D S D S D S

0.0 - 9.99 3 0 3 0 3 0 3 0

10.0 - 19.99 2 0 2 0 2 0 2 0

20.0 - 29.99 3 1 0 4 3 1 0 4

30.0 - 39.99 1 2 1 2 1 2 0 3

40.0 - 49.99 1 2 1 2 1 2 0 3

50.0 - 59.,99 1 0 0 1 1 0 0 1

60.0 - 69.99 3 0 3 0 3 0 2 1

70.0 - 79.99 1 0 1 0 1 0 1 0

80.0 - 89.99 0 0 0 0 0 0 0 0

90.0 - 99.99 1 0 1 0 1 0 0 1

*I = 100 per cent revenue bonds; II = 35 per cent federal
grant, 65 per cent revenue bonds; III = 100 per cent state
grant; IV = 75 per cent federal grant, 25 per cent revenue bonds.

S = operating surplus
*.*D = operating deficit

Since municipalities are required by law to provide

sewage treatment, those cities with expected Water and Sewer

Fund operating deficits can not simply eliminate sewage treat-

ment because it is not a profitable operation. Continued

deficits could result in bankruptcy and subsequent financial

difficulties for all city departments. Thus, municipalities
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with deficits must undertake efforts to eliminate these

deficits. An obvious means of accomplishing this end is to

increase operating revenues. Tables XXI through XXIV present

the ratio of deficits to total operating income for cities

TABLE XXI

EXPECTED OPERATING DEFICITS AS A PER CENT OF INCOME
FROM OPERATIONS FOR CITIES REPORTING DEFICITS UNDER
ALTERNATIVE CONDITION I, REVENUE BOND FINANCING

Popu- Deficit as a

lationcity Total Per Cent of

Class Needs* Operating
Income

5,000- Forest Hill 585 43.7
9,999 DeSoto 3,050 6.2

Grapevine 3,690 24.3

Bedford 1,900 560.1
Highland Park 3,760 20.4

10,000- Terrell 4,930 3.6
24,999 McKinney 5,901 84.5

Ennis 6,495 393.9
Cleburne 9,602 39.6

25,000- Richardson 7,679 0.3
49,999 Haltom City 8,203 4.9

Denton 14,552 13.2

50,000- Mesquite 17,815 100.4
99,999 Grand Prairie 25,559 28.5

More than Fort Worth 69,307 39.3
300, 000

*Thousands of 1973 dollars

with operating deficits under each Alternative Condition.

This ratio indicates the amount by which 1990 operating

revenues would need to increase in order to eliminate the
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deficits. It should be noted that these percentage increases

are in terms of constant dollars and do not reflect increases

that may be required to eliminate the effects of inflation.

TABLE XXII

EXPECTED OPERATING DEFICITS AS A PER CENT OF INCOME
FROM OPERATIONS FOR CITIES REPORTING DEFICITS UNDER
ALTERNATIVE CONDITION II, 35 PER CENT FEDERAL GRANT

PopuDeficit as a
lationcity Total Per Cent of
Class Needs* Operating

Income

5,000- Forest Hill 585 42.1
9,999 Grapevine 3,690 11.8

Bedford 1,900 557.2
10,000- Highland Park 3,760 4.8
24,999 McKinney 5,901 68.6

Ennis 6,495 283.5
Cleburne 9,602 21.5

25,000- Denton 14,552 2.4
49,999

50,000- Mesquite 17,815 91.7
99,999 Grand Prairie 25,559 12.9

More than F
300, 000 Fort Worth 69,307 34.0

*Thousands of 1973 dollars

The ratios of expected deficit to operating income

exhibited a wide range of values. For some cities the ratio

was quite small, for example, 0.3 per cent for Richardson

under Alternative Condition I. However, for some other cities

the ratio was substantial; for example, 571.6 per cent for

Bedford under Alternative Condition III. The ratio for Bedford
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exceeded 550 per cent for each of the Alternative Conditions

and is primarily responsible for cities in the population

class 10,000 through 24,999 exhibiting above average deficit

TABLE XXIII

EXPECTED OPERATING DEFICITS AS A PER CENT OF INCOME
FROM OPERATIONS FOR CITIES REPORTING DEFICITS UNDER
ALTERNATIVE CONDITION III, STATE GRANT FINANCING

Popu- Deficit as a

nation City Total Per Cent of

Class Needs* Operating
Income

Forest Hill 585 48.0
5,000- Richland Hills 2,018 16.4
9,999 DeSoto 3,050 24.9

Grapevine 3,690 59.6

Bedford 1,900 571.6
Highland Park 3,760 64.4

10,000- Terrell 4,930 23.3
24,999 McKinney 5,901 129.4

Ennis 6,495 706.3
Cleburne 9,602 90.9

25,000- Richardson 7,679 5.1
49,999 Haltom City 8,203 28.0

Denton 14,552 43.7

50,000- Mesquite 17,815 125.2
99,999 Grand Prairie 25,559 72.4

More than Fort Worth 69,307 54.3300,000

*Thousands of 1973 dollars

to income ratios. Ratios reported for cities in the 25,000

through 49,999 population group were consistently smaller

than those for cities in other population classes. The deficit
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to income ratios for Alternative Condition III were generally

larger than those for the other Alternative Conditions. This

TABLE XXIV

EXPECTED OPERATING DEFICITS AS A PER CENT OF INCOME
FROM OPERATIONS FOR CITIES REPORTING DEFICITS UNDER
ALTERNATIVE CONDITION IV, 75 PER CENT FEDERAL GRANT

Popu- Deficit as a

nation City Total Per Cent of

Class Needs* Operating
Income

5,000- Forest Hill 585 40.39,999

Bedford 1,900 552.9
10,000- McKinney 5,901 ----
24,999 Ennis 6,495 157.4

Cleburne 9,602 0.7

25,000-
49,999 none

50,000- Mesquite 17,815 81.799,999

More than Fort Worth 69,307 28.0300,000

*Thousands of 1973 dollars

differential was caused by the principle repayment require-

ments of the state grant program. State grant principle

repayments resulted in a ballooning of "bond interest and

fee" payments and a commensurate expansion of operating

deficits.
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Conclusions

The conclusions presented in this report are developed

from the analysis of data collected from a survey of twenty-

one municipalities with populations of 5,000 or more persons

in the Dallas and Fort Worth Standard Metropolitan Statistical

Areas. While similarities may exist between the cities

surveyed and cities in other geographical areas, the following

conclusions pertain only to cities in the Dallas and Fort

Worth SMSA's.

1. The financing of the wastewater treatment requirements

of the Water Pollution Control Act Amendments of 1972 will

cause many municipal Water and Sewer Funds to report operating

deficits in 1990. Table XVII indicates that no fewer than

seven of the municipalities surveyed will have operating

deficits in 1990 as a result of financing wastewater treatment

needs. However, this lower bound of seven will be reached

only if the federal construction grant program is funded at

the rate of 75 per cent of total needs for each city. Local

debt financing of needs will cause fifteen cities to report

Water and Sewer Fund deficits. Since the sale of revenue

bonds is not a viable alternative to some cities and the

receipt of federal grants is uncertain, the only financing

option available to many cities is the state grant program.

Participation in the state grant program by all cities will

result in sixteen or 76 per cent of the cities operating

in a deficit position. A federal grant program funded at its
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historical average rate of 35 per cent of municipal waste

treatment needs will result in ten or approximately one-half

of the cities showing operating deficits in their Water and

Sewer Fund.

2. A federal grant program funded at the rate of 75 per

cent of waste treatment needs will prevent operating deficits

in the majority of cities in which 1990 waste treatment needs

constitute 20 per cent or more of the expected Water and Sewer

Fund capital structure. Table XX indicates that of the sixteen

cities with needs to total capital ratios of 20 per cent or

more, thirteen will have operating surpluses if they receive

a 75 per cent federal grant. If these cities finance needs

through the sale of revenue bonds, eleven of the sixteen would

show operating deficits.

3. A federal grant program funded at the average rate

of 35 per cent of needs will benefit only a small number of

cities. Table XX indicates that of the sixteen cities which

will report deficits under local revenue bond financing only

four would change to an operating surplus utilizing a 35 per

cent federal grant.

4. The federal construction grant program does not

improve the operating position of cities in which needs are

less than 20 per cent of the total expected capital structure.

All five cities with less than 20 per cent of needs in their

capital structure will report operating deficits even in the
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event that they receive a federal grant in the amount of 75

per cent of total needs.

5. The state grant program shows the greatest incidence

of producing municipal Water and Sewer Fund operating deficits.

Sixteen of the twenty-one cities will show deficits for the

Alternative Condition of financing waste treatment needs from

a state grant. The majority of the adverse effects of the

program fall on cities with populations of fewer than 50,000

persons. Of the sixteen cities with populations of fewer than

50,000, thirteen indicate operating deficits as Table XVII

shows. This proportion of 81 per cent deficits is much higher

than for those cities with populations in excess of 49,999

persons. The proportion of deficit cities in the latter

population class is 60 per cent. However, under the existing

priority system for awarding federal grants, cities with

large populations receive preference for federal grants and

would not be as likely to seek funds from the state grant

program as smaller cities.

6. In order to eliminate operating deficits cities will

need to increase Water and Sewer Fund income by varying amounts.

As Tables XXI through XXIV indicate, the amount of increase

varies from a low of 0.3 per cent to a high of 571.6 per cent.

Smaller cities (fewer than 25,000 persons) seem to show

requirements for higher rates of income increase than larger

cities. For example, Table XXI shows that the average deficit
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to income ratio for cities with fewer than 25,000 persons is

130.7 per cent, while the ratio is 31.1 per cent for cities

with populations above this level.

Recommendations

This study makes the following recommendations regarding

water pollution control legislation, financial assistance

programs, municipal Water and Sewer Fund financial policies,

and further research.

Policy Recommendations

1. The Federal Water Pollution Control Act should be

amended to allow the Administrator of the Environmental Pro-

tection Agency to grant municipalities flexibility in

satisfying the waste treatment requirements of the Act. Such

flexibility should be provided on a case-by-case basis and be

dependent upon the financing capacity of a municipality's

sewer utility.

2. The formula for determining the priority of awarding

federal grants to municipalities should be modified to include

municipal financial capacity as well as total needs and popu-

lation.

3. The state grant system for the State of Texas should

be, at the minimum, modified such that repayment requirements

are similar to those of revenue bonds. This would provide

short term relief to the financial burden generated by strict

water quality regulations.



169

4. Municipalities should strive to achieve a balance of

debt and non-debt sources in financing Water and Sewer Fund

operations.

5. Municipalities should periodically review water and

sewer rate structure and make adjustments that compensate for

the effects of inflation and future long term financing

requirements.

Research Recommendations

1. An investigation is needed to determine the impact

of financial leverage on surplus and deficit conditions in

municipal government operating funds.

2. Further study is needed to determine the adequacy of

depreciation charges in municipal operating funds in an effort

to determine a more precise understanding of the effects of

inflation on the operating position of municipal operating

funds.

3. A study of the financial impact of water pollution

control programs on municipalities throughout the nation is

needed in order that financial assistance programs capable of

solving the major problems which will be uncovered can be

developed.
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October 2, 1975

Dear :

I need your help!

My name is Andy Rucks and I am a doctoral candidate in the
College of Business Administration at NTSU. Currently I am
engaged in collecting data for my dissertation--this is where
you can help.

The topic of my dissertation is "The Impact of Water Pollution
Control Costs on Municipal Financing." A very important input
for this study is historical financial information regarding
the operation of municipal water and sewer accounts. This
historical data base cannot be developed without your coopera-
tion.

Since the data are readily available in municipal financial
statements, all that I am asking is that you allow me to obtain
copies of these financial statements. I will be pleased to pay
for the copying. My data needs are restricted to water and
sewer account entries, such as income, operating expenses, and
capital structure, for the period 1960 through 1974.

I will contact you by phone in the near future in order that
we may further discuss these matters and establish an appoint-
ment when the data may be acquired. Your cooperation is
greatly appreciated by not only me but also the College of
Business Administration. If you have any questions regarding
this matter, please contact either me or my major professor,
Dr. Fredrik P. Williams, at the following number: (817) 788-
2311, extension 43. You may call collect.

Thank you for your time and cooperation.

Sincerely,

Andrew C. Rucks

ACR/lw
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Municipality

Data
Element

Identifi-
cat ion

Code Municipality

Data
Element

Identifi-
cation

Code

Benbrook
Burleson
DeSoto
Forest Hill
Grapevine
Lewisville
Richland Hills
Bedford
Balch Springs
Carrollton
Cleburne
Duncanvill
Ennis
Euless
Highland Park
North Richland Hills
Plano

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17

Terrell
University Park
Waxahachie
White Settlement
Denton
Farmers Branch
Haltom City
Richardson
Arlington
Garland
Grand Prairie
Irving
Mesquite
Dallas
Fort Worth
McKinney
Lancaster

Fiscal Year

1960
1961
1962
1963
1964
1965
1966
1967

Data
Element

Identifi-
cation

Code

60
61
62
63
64
65
66
67

Fiscal Year

Data
Element
Identifi-
cation

Code

1968
1969
1970
1971
1972
1973
1974
1990

68
69
70
71
72
73
74
90

Fig. 16--Municipality and year identification codes.

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
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TABLE XXVII

CITY OF FOREST HILL, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS

TO TOTAL OPERATING INCOME, 1960 - 1974

Income or
Expense Item Percent

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income.....

Expenses:
Operating Expenses
Depreciation
Bond Interest and Fees
Special Charges........
Nonoperating Expenses .

95.76
4.24
2.72

. 46.10

. 17.45

. 21.86

. 0.00

. 0.01

TABLE XXVIII

CITY OF FOREST HILL, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO TOTAL CONTRIBUTIONS, 1960 1974

Capital
Structure
Element Percent

Equity....... .........
Long Term Debt:

Revenue Bonds. . ........
General Obligation Bonds
Other Long Term Debt*... .....

Reserves and Contributions:
Reserve for Bond Retirement . . .
Reserve for Authorized Expenditures
Contributions. .........

Federal Grants... ........
Retained Earnings

19.43

341.64
. . . 0. 0. 0.00

3.09

7.10
. . . . . 0.00
. . .0 . 0. 100.00

0.00
42.64

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE XXXIX

CITY OF GRAPEVINE, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1966 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections .
Other Operating Income
Nonoperating Income. .......

Expenses:
Operating Expenses
Depreciation
Bond Interest and Fees
Special Charges. . ........
Nonoperating Expenses........

Percent

94.19
5.80
4.59

50.40
22.21
26.21
0.00
0.25

TABLE XL

CITY OF GRAPEVINE, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO RETAINED EARNINGS, 1966 - 1974

Capital
Structure
Element Percent

Equity.. ..... ........
Long Term Debt:

Revenue Bonds. . ........
General Obligation Bonds
Other Long Term Debt*............

Reserves and Contributions:
Reserve for Bond Retirement . .
Reserve for Authorized Expenditures
Contributions. ..........

Federal Grants... ........
Retained Earnings

.. . 0. 10.72

.. 143.21
23.87
7.73

6.81
0.00
1.10
0.00

100.00

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE LI

CITY OF LEWISVILLE, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1965 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income .

Expenses:
Operating Expenses .
Depreciation
Bond Interest and Fees
Special Charges.......
Nonoperating Expenses

Percent

84.09
15.91
1.85

24.68
14.82
31.44
0.00
0.00

TABLE LII

CITY OF LEWISVILLE, TEXAS WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO REVENUE BONDS, 1965 - 1974

Capital
Structure
Element

Equity. ........ . .......
Long Term Debt:

Revenue Bonds... ........
General Obligation Bonds
Other Long Term Debt*.. .......

Reserves and Contributions:
Reserve for Bond Retirement......
Reserve for Authorized Expenditures
Contributions...........

Federal Grants.... ........
Retained Earnings

Percent

0.13

100.00
0.00

. .0.36

. .0.75
.. . 0.00
.. . 0.13
.. . 0.00
.. . 38.09

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE LXIII

CITY OF RICHLAND HILLS, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1963 - 1974

Income or
Expense Item Percent

Income:
Water and Sewer Collections .
Other Operating Income
Nonoperating Income... ....

Expenses:
Operating Expenses
Depreciation
Bond Interest and Fees
Special Charges. . .......
Nonoperating Expenses.......

.. . 0. 0. . 94.61

.. . . .5.39
6.43

61.61
19.59
19.09
0.00
0.06

TABLE LXIV

CITY OF RICHLAND HILLS, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO RETAINED EARNINGS., 1963 - 1974

Capital
Structure
Element Percent

Equity......... . .......
Long Term Debt:

Revenue Bonds. .........
General Obligation Bonds
Other Long Term Debt* .......

Reserves and Contributions:
Reserve for Bond Retirement . .
Reserve for Authorized Expenditures
Contributions. . ........

Federal Grants....-.-.........
Retained Earnings

0.00

405.36
0.00
0.00

15.99
0.00
0.00
0.00

100.00

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds



N

4

ONO

0'-4c0
.UV o coe4C0

00
0 00

00

000

z 0

ofe
m _X 0 C0

0*- 0

u z

Z 0

C-4

4Z

Io

IN
I N

NCN4*

I

S0
S0
S
S0
S4

4
0
'-4

Hq

Lu
0

LL

Or

0

I-

q

a

9-

LI
L

C)

LI)

-J

C).

IL

-jz
z- m z

L C

u ) I-
S 2:

1WI-* C

C

03 2
> . --u i Q

I-- u cc
o-4 4aLL -4

cic
CL

C)
0

44

o-4

*0 *

LL a e

o *0o
o 00o

* J0

o 2:0

cc a

a( 0 a

ocfr'0

Z0U 0

0 uC) *S
0 xO 0

CD C) - ZIuj 0 c
C)Z <

**z~gZ

M > UZ
az clr
ILj > L Ln w

0 Lu IL
.j cy ca

234

b7LLJ

LL <

) u-

<LL

QIU

0

P-4

z

0 Q

IL

H.

0000

0 000

8 00
0 00

0 00

0 000*a a a e

0 000

o o000

V)e a Z 0-

0 Z0000
0" 000.

0-(Au ~ 0 @*

0 o00 0X6

0) 0 LI

0 - o LI)

LU cx a o

0 V) o Z

LL a- Z o* 0 0 co

IL'

00

<Wo (C)0
I- u0.Z2:o
CI-a-ILOO

C)-

.7%

IC%

Nb

0
0
0
0
0
0
0
0
0
0

8

0
0

0
9

S

0

0

i
i i

|



000cr
C'ONoc

.,t U4Q
U'

-t 44
40+N

Zf Z N

LL

X0

U-4

*10 cOf
-U. Lu

CL~ ~

0

00

0J00

0 0

00
00J

LW

< J0 z
0

0YCr

zz-

C C

6-4 z

I

I
"%

4

000.

0rj

-T C

* 000

0 G0 0
*0 0Z00
* 00<00

0* 00a00L

0 0 (/r
* L 0 OLUV

10 0 O LUW

* 0I) LLa 0

* - CL U C L

0 0

%io

%01
.I

S0@

0.0

1-4
Hq

0

*0

.j

m
r-4

U-
V)

CC
-j

V)

Lu

DLJL 0

oV)
zc~-

<ILLJ j

-4
LL w

>-cz L 4r,
1-t-m cz

UCLJ

0

IC

"4

%0
r-4

4

0 0 0.
* 00c

* 0.

0 000

0 u200V)
O LL
0 J C *
0 *Z LU 0<

z ~ CL 00

z @0) 00
ocOOw 0 L0

.j Q Z L0 0

235

I

I

H-

H-

0

N

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LU

0
I--
U
0

1--

4

-4

0.
4
U

-J
4

C
1--



Lr

N

V-4
'-4

UM

0
Lr

10
SO0

N

N
cc0

4
a,

a,

00

4 - coI,*-o

all o
40 M

4* N

o o00
o 000

0 0000

* 00

o 0000 o

0 0000A

o 0o00 o

0 0000i

0 ) z L'
o L oWA

0 0 o e iJ
o 4 OU-(/)

0-. or ) Z

o W o COC

0 - L/) O J

0 7 o4><

o M 0 W

0 Z

cc cx

0

UL

e

1--4

.j
CL
Q

D

ux
0

tA

0

cl

0

LUJ

z

ii
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

A
H4

V~) D4 -

-Z D

U 4
0

Z0

u. %

z

UO

0>

-U

0

'-4

4

N

'-4

'.

*00

0 000

0 000o

*) 00
* 000

z Pf- 0<
0 JV)u 0 ac

C. Q CC a

* ** o 0

o 7.. 0 0

z (n0

.. o 
oZ- * *
oQCe 0 0
'A - e (/ 0

oZ 0D *

w0 0o cx:',

-Z cr:

236

Oo

MON

Air-

LC e Q

* jc

HA

F-

Z w

0 W-

4W

ccAL) L

>-

V) u u

LL
0

W CL

LL

a.

z
0

0

LU

-
U.

ii
i
i
i
i
i
1
i
1
i
I
i
i
i
i
i

0
0
0
0
0
0

0

0
0
0
0

0
0
0
0

0
0

0

0

0 a

u e o

UJ o000

U Z x

:x00
00Z

.e

0 0

ZoC

0c

W <7-L 0

3: 0

z3-
z~~~

00
00

0o

0o

0
s-40

e 40

N

co
0

Cl1

0Lfo

N

i
i
I
i
I
I
I
i
I
l
I

I
i
i
l
l
l
i
1
l
i
i
i



LA

0

9-4

r-4

co

N

LaQc

o

N 4$V

0.
X A0

0o

cc 00o
U- L

zeo

z C

6-4

000

LL0

Lu

H c

em

Ze

:) CL

o a v

0)

0 ~

0i
0

F-

E4

H

a-

L3

zU

cc

V.)

0

0

0

r- >

44
U

.j

g :

LU

N

4*

i
i
i
|
|
i
i
i
i
i
i
i
i
i
i
i

0
'-4
LA
'0

'0
9-4

4$

* 00

0 * o

V) W a

* 000e

0 c 0e 0
* 0

Z 00Z

0 u000)

co an qL1

0 zoo<

0 cic0 0
0 * LU 0 0i
0 (>I" ) j 0 0

V) 00
0 LL 0 o 0

0..j O 2L0 0

237

ii
|
|
i
I
I
i
i
i
i
i
i
i
i
i

I

H-

Hq

LL4

Lw

QL 0

0

z

0

ILl
e- >Zc

. .. 0.e

. e.e0.

0l 00Z00

* o0e @

L 0 )< Z
0 )u *0 u0

0 u OCX

0 o 0)) o

20 0 z /

Li Z cx e
0 0 OLUW

< o u 06

0 L 4/) 0 z
0 cLu o

0 a co

LL

0

0
0
0
0
0
0
0

0

0

0
0

00

0 0

V4

44R

co

0

0
LA

N
4$

i
i
i
i
i
i



APPENDIX H

CITY OF DE SOTO, TEXAS

DATA ANALYSIS TABLES

238



r-4
CN

Nt
0

00

N

N CY)

Nt
0)-

00 N00
--4C r-4

L( rN.00

N00 0
NtNr)

t
N

00

Lt
L0)

0%

<1.

C LO 00 r--4 
r 00 r mr- . Lr)
N C NIfl L )Ce t Q 7

N c N O t 00 00
N. r C C N

Nt t) ()

Nte L* L - r Q
C N _ C 00 CN

N 00N m N O0000%0

m r-4 N. m Lr) r-qN., Y

Nt Nt N L-4

r-4 )O%10QN. 00
< <r>CY) tn

-400 r--,NtN . cy N
Nft

Nt 00 N r Lr) Lr) r-
N. A mc c'Nt 10 -t

cy)CY) r-4

. O\ e0 <t<t N Nt N.
Lfl N m0000 Lr)I

0 N c n 00 m r) L) C)

Nt r tr) N N r_
<I)- 0)- 0)-C
(Y)a

OH
HZE

p z

0C4

O
SE-4

00 z

(DN

H01

Fri

HZo

u m
Hz
z

a)

0

4-)C

a) a05 C
-0 0

z C
ci ~

0 0

Cl)

ca) aP4 w

0 Cd r4
Cl) -r4 4 4

a ' *0 a)

Q - -r- C d 0)
P4 C ( C H

4 U 0- doa) 1: - a)

M 'tuo
X 

o C &

a40 -- cho a
MCOa) r4

O- -V~0
a)a Da

'a)0
4O~c)
U

4-J

t44

Cl)O
r-4

Cid to

4-)
a)

z

Nt
N.

239

a)

0

mci

Cl)

Cl r 4

*r4a

4J M- H
W a) 4J

Cd aQ
p 0 w

a) -Ga)
914T$ 4-3 )

0) 0
0

C

H

H--
H-
H

Hq



C)
--It
Lr)

0%00

C)

^ 4%r- N

NNH

00
NC)q

N
r-

Lr) 00 m
C) m CY

N eO e

N O

C)
LfO

C/)

00

OC/)

H

> <0

H Iz
r~ H

H H

H O

HCl4

4 z

pr <.4
F-4

r4)s O a
o 0

4-3

co b-0 Q
'dr-4 U'dH 4-

4,.Q0 0
0

4 044o-ia)1) Q)- 4l -J
4J P4 0 0b Co O

0

1.4 C.o.C

& *
0 N

4p co
41 4J,-0 Cd CJ

o 0 Q) 0 4 J r-4
)4-4 4-4- *H 4.4

a) -od

>-r- > )-H
Cd ~- 4J 4J~

r~0a)C/ ) m C
a) oo

CO

CO -,-

Cd C

Cd ~

4
a) Cd

rTd 4-3
a1) a1)
44 --4

4-J

4-J

CdJ
4-J
*H

04

4J
0
H

-

240

C) ~t 00 N ~C)
C) N - N-_ 1 r N O
C) r - r r r L() C

L) 00O N00 C) m 00 m t
- CY) -I t m) N-

-t 0000r C N N r-

r M N N-r

00 r -N C N C

N t st L N- C OC 00

C -t o O C) C)
I'D 'ONN L(r, Q N
L( M C) NN

r- r-C) N-

N t~o 0C 00 00
t C r- C : D N- N-

oO NOh 00 r oD % LO

C- 0 - N Yt C) C

L~ L O 0o 00 N- eO o

N C) N 00 r- C)
Lfl Lt) LC,) 0C) 0 l) C

C)) C) L(m mO 00 -

- t 00 L rs o
- r0rC)

N N-N



241

CD

u C)

C\

00)

m C

cc .a:
w JuJ

(T. F. o

cn 0
F-r nLOLC
CDC T

c_ ~F- L--.
fD CCoH-

CEUCE )J CO

clirr
Cn>t- a:

J: L- C)

00002 00 O'024.-L0 O'Oti 00O009S 0 O'Otl 00 "J0h 0000E2Eh-01 I IWO3NI 9NTIJWdO ]UI~I



242

C\u

CD

c r

c (

CEO

CD o -- b

z z

E Eco

CELO

U- LoZ

:- -a) .

tfl CE -
(WCC crLr--) Co

wr m Li -c

LL _ mJ C)C

ci-co

00'0Ea 00'0Ie 00'061 00'OLI 00'oSI 00'OE1 00,011
0 1 9NTNHJU] U]NTI]WA



243

TABLE LXXV

CITY OF DeSOTO, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS

TO TOTAL OPERATING INCOME, 1970 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income .

Expenses:
Operating Expenses .
Depreciation ... . .
Bond Interest and Fees
Special Charges.......
Nonoperating Expenses

. . 100.00

. . 0.00
. - 6.82

. . 49.54

. . 13.47

. . 14.01

. . 0.00

. . 22.79

TABLE LXXVI

CITY OF DeSOTO, TEXAS WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO RETAINED EARNINGS, 1970 - 1974

Capital
Structure
Element

Equity........ .........
Long Term Debt:

Revenue Bonds. . ........
General Obligation Bonds
Other Long Term Debt*... .....

Reserves and Contributions:
Reserve for Bond Retirement . .

Reserve for Authorized Expenditures
Contributions. . ........

Federal Grants. .. ......... -.
Retained Earnings

0.00

736.51
.851.25

.1,731.14

. .67.21

. .0.00

. 491.39
0 -38.07
. 100.00

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds

Percent

Percent
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TABLE LXXXVII

CITY OF BEDFORD, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS

TO TOTAL OPERATING INCOME, 1970 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections
Other Operating Income .
Nonoperating Income......

Expenses:
Operating Expenses
Depreciation
Bond Interest and Fees .
Special Charges........
Nonoperating Expenses . .

. . 94.24

. . 5.76

. . 3.71

. . 39.06

. . 12.77

. . 27.67

. . 0.00

. . 7.53

TABLE LXXXVIII

CITY OF BEDFORD, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO EQUITY, 1970 - 1974

Capital
Structure
Element

Equity....... .........
Long Term Debt:

Revenue Bonds .........

General Obligation Bonds
Other Long Term Debt*.. ......

Reserves and Contributions:
Reserve for Bond Retirement . .

Reserve for Authorized Expenditures
Contributions. . ........

Federal Grants... ........
Retained Earnings

100.00

.12836.10
0.00

2171.90

0.00
0.00
0.00
0.00

487.68

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds

Percent

Percent
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TABLE IC

CITY OF CARROLLTON, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS

TO TOTAL OPERATING INCOME, 1964 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income.. ......

Expenses:
Operating Expenses
Depreciation
Bond Interest and Fees
Special Charges. ........
Nonoperating Expenses.......

Percent

91.99
8.00

15.47

69.23
9.48
0.80
0.00
0.00

TABLE C

CITY OF CARROLLTON, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS
TO RESERVE FOR BOND RETIREMENT, 1964 - 1974

Capital
Structure
Element Percent

Equity...... .........
Long Term Debt:

Revenue Bonds. . ........
General Obligation Bonds
Other Long Term Debt* .......

Reserves and Contributions:
Reserve for Bond Retirement . .
Reserve for Authorized Expenditures
Contributions. . ........

Federal Grants... ........
Retained Earnings

.. . 9.0.00

.. . 1,031.91
336.60
66.69

100.00
11.92
0.00
0.00

436.04

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CXI

CITY OF CLEBURNE, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1960 - 1974

Income or
Expense Item Percent

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income . -

Expenses:
Operating Expenses . .

Depreciation
Bond Interest and Fees
Special Charges.......
Nonoperating Expenses .

- . . - 93.48
. - - -6.52

-- . . *1.92

. . - - 47.63
- - * - 21.88
. . . . 21.78
. . . . 0.00
- . . - 0.00

TABLE CXII

CITY OF CLEBURNE, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO RETAINED EARNINGS, 1960 - 1974

Capital
Structure
Element Percent

Equity.............................
Long Term Debt:

Revenue Bonds. . ........
General Obligation Bonds
Other Long Term Debt*... . .-...-.

Reserves and Contributions:
Reserve for Bond Retirement . .
Reserve for Authorized Expenditures
Contributions...-.-.-.-.-.-....

Federal Grants.............-.-.-.-.-.-.
Retained Earnings

0.00

205.86
0.00
2.70

15.14
0.03
0.65
0.96

100.00

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CXXIII

CITY OF DUNCANVILLE, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS

TO TOTAL OPERATING INCOME, 1968 - 1972

Income or
Expense Item Percent

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income .

Expenses:
Operating Expenses .
Depreciation
Bond Interest and Fees
Special Charges.......
Nonoperating Expenses

. . 100.00

. . 0.00

. . 7.94

. . 50.98

. . 13.40

. . 0.00

. . 0.00

. . 0.00

TABLE CXXIV

CITY OF DUNCANVILLE, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO RETAINED EARNINGS, 1968 - 1972

Capital
Structure
Element Percent

Equity........ .........
Long Term Debt:

Revenue Bonds. .........
General Obligation Bonds
Other Long Term Debt*-,.......

Reserves and Contributions:
Reserve for Bond Retirement . .

Reserve for Authorized Expenditures
Contributions. . ........

Federal Grants...........
Retained Earnings

0.00

273.65
45.64
19.64

23.42
0.00
0.00

. .. . . 13.77

. ..100.00

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CXXXV

CITY OF ENNIS, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1967 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections. .........
Other Operating Income
Nonoperating Income. ......... ...

Expenses:
Operating Expenses
Depreciation
Bond Interest and Fees
Special Charges...... ........
Nonoperating Expenses. ..........

TABLE CXXXVI

CITY OF ENNIS, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO FEDERAL GRANTS, 1967 - 1974

Capital
Structure
Element

Equity.....-.................. ....
Long Term Debt:

Revenue Bonds.-.-.-.......
General Obligation Bonds
Other Long Term Debt*..........

Reserves and Contributions:
Reserve for Bond Retirement . .
Reserve for Authorized Expenditures
Contributions...-.-.-.-.........

Federal Grants...-.-.-.-. .....
Retained Earnings

Percent

100.00
0.00
2.70

78.10
19.64
11.18
0.00
0.00

Percent

21.25

572.96
7.83
7.91

73.23
0.00

101.96
100.00
446.10

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CXLVII

CITY OF HIGHLAND PARK, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1960 - 1974

Income or
Expense Item Percent

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income .

Expenses:
Operating Expenses .
Depreciation
Bond Interest and Fees
Special Charges............
Nonoperating Expenses

97.75
2.25
2.64

75.25
3.18
0.00
0.00
0.13

TABLE CXLVIII

CITY OF HIGHLAND PARK, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO RETAINED EARNINGS, 1960 - 1974

Capital
Structure
Element

Equity.-.-.-.-.-.....................
Long Term Debt:

Revenue Bonds...-...............
General Obligation Bonds
Other Long Term Debt*.. ......

Reserves and Contributions:
Reserve for Bond Retirement . .
Reserve for Authorized Expenditures
Contributions...................

Federal Grants...-.-.....................
Retained Earnings

Percent

0.00

0.00
0.00
0.00

.. . 9. . 0.00
0.00
0.00
0.00

100.00

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CLIX

CITY OF McKINNEY, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1964 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections .
Other Operating Income
Nonoperating Income. ........

Expenses:
Operating Expenses
Depreciation
Bond Interest and Fees
Special Charges. . ........
Nonoperating Expenses........

Percent

93.48
6.52
1.85

65.49
15.17
5.11
0.00
0.00

TABLE CLX

CITY OF McKINNEY, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS
TO RESERVE FOR BOND RETIREMENT, 1964 - 1974

Capital
Structure
Element Percent

Equity...... .........
Long Term Debt:

Revenue Bonds.. .........
General Obligation Bonds
Other Long Term Debt*... .....

Reserves and Contributions:
Reserve for Bond Retirement . .
Reserve for Authorized Expenditures
Contributions. .........

Federal Grants... ........
Retained Earnings

77.03

1,733.05
0.00
0.00

100.00
485.62

0.00
23.83

3,081.90

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CLXXI

CITY OF TERRELL, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS

TO TOTAL OPERATING INCOME , 1961 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income.....

Expenses:
Operating Expenses
Depreciation
Bond Interest and Fees
Special Charges........
Nonoperating Expenses .

Percent

99.08
0.93
2.61

49.23
20.78
13.72
0.00
0.03

TABLE CLXXII

CITY OF TERRELL, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO EQUITY, 1961 - 1974

Capital
Structure
Element

Equity......... . .......
Long Term Debt:

Revenue Bonds. . ........
General Obligation Bonds
Other Long Term Debt*. ........

Reserves and Contributions:
Reserve for Bond Retirement . . . .
Reserve for Authorized Expenditures
Contributions..............

Federal Grants0... ........
Retained Earnings -.

Percent

. . . 9. 0. 100.00

. . . . . 187.26

. . . . . 0.00
. .

. . 5.74

16.53
0.00

. . .0 . a.0.00

. . . - - 18.13
a - - - - 232.81

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CLXXXIII

CITY OF DENTON, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1960 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income .

Expenses:
Operating Expenses .
Depreciation
Bond Interest and Fees
Special Charges......
Nonoperating Expenses

Percent

97.40
2.60
3.59

48.87
30.97
11.64
1.58
0.00

TABLE CLXXXIV

CITY OF DENTON, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO EQUITY, 1960 - 1974

Capital
Structure
Element Percent

Equity............... .........
Long Term Debt:

Revenue Bonds... ........
General Obligation Bonds
Other Long Term Debt*... ......

Reserves and Contributions:
Reserve for Bond Retirement....-.-.
Reserve for Authorized Expenditures
Contributions......-.-.-.-.-...-.

Federal Grants....-.-.....-.-.-.-.-.-.-.
Retained Earnings

100.00

172.12
0.00
0.00

11.39
0.00
0.00
5.93

39..65

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CXCV

CITY OF HALTOM CITY, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS

TO TOTAL OPERATING INCOME, 1965 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income .

Expenses:
Operating Expenses .
Depreciation
Bond Interest and Fees
Special Charges.......
Nonoperating Expenses

Percent

97.34
2.54
3.59

55.47
16.58
19.41
0.00
0.00

TABLE CXCVI

CITY OF HALTOM CITY, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO REVENUE BONDS, 1965 - 1974

Capital
Structure
Element Percent

Equity. ........ . .......
Long Term Debt:

Revenue Bonds. . ........
General Obligation Bonds
Other Long Term Debt*........

Reserves and Contributions:
Reserve for Bond Retirement......
Reserve for Authorized Expenditures
Contributions... ........

Federal Grants.... ........
Retained Earnings

. . . 0.00

. . . 100.00

. . . 0.00

. . . 0.08

. . . 8.99

. . . 6.83

. . . 6.16

. . . 0.00

. . . 32.90

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CCVII

CITY OF RICHARDSON, TEXAS, WATER AND SEWER FUND

AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1965 - 1967

Income or
Expense Item Percent

Income:
Water and Sewer Collections . . . . . . . . . 92.88
Other Operating Income . . . . . . . . . . . 7.12
Nonoperating Income . . . . . . . . . . . . . 2.22

Expenses:
Operating Expenses . . . . . . . . . . . . . 71.37
Depreciation . . . . . . . . . . . . . . . . 19.66
Bond Interest and Fees . . . . . . . . . . . 16.34
Special Charges . . . . . . . . . . . . . . . 0.00
Nonoperating Expenses . . . . . . . . . . . . 0.00

TABLE CCVIII

CITY OF RICHARDSON, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO CONTRIBUTIONS, 1965 - 1967

Capital
Structure
Element Percent

Equity . . . . . . . . . . . . . . . . . . . . . . 0.00
Long Term Debt:

Revenue Bonds . . . . . 207.41
General Obligation Bonds . . . . . . . . . . 6.93
Other Long Term Debt* . . . . . . . . . . . . 0.00

Reserves and Contributions:
Reserve for Bond Retirement . . . . . . . . . 2.88
Reserve for Authorized Expenditures.... .. 5.77
Contributions . . . . . . . . . . . . . . . . 1.00

Federal Grants . . . . . . . . . . . . . . . . . . 0.00
Retained Earnings . . . . . . . . . . . . . . . . 67.06

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CCXIX

CITY OF ARLINGTON, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1960 - 1974

Income or
Expense Item Percent

Income:
Water and Sewer Collections . . . . . . . . . 94.66
Other Operating Income . . . . . . . . . . . 5.34
Nonoperating Income . . . . . . . . . . . . . 3.01

Expenses:
Operating Expenses . . . . . . . . . . . . . 48.22
Depreciation . . . . . . . . . . . . . . . . 22.43
Bond Interest and Fees . . . . . . . . . . . 12.65
Special Charges . . . . . . . . . . . . . . . 0.14
Nonoperating Expenses . . . . . . . . . . . . 0.00

TABLE CCXX

CITY OF ARLINGTON, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO EQUITY, 1960 - 1974

Capital
Structure
Element Percent

Equity . . . . . . . . . . . . . . . . . . . . . . 100.00
Long Term Debt:

Revenue Bonds . . . . 114.21
General Obligation Bonds . . . . . . . . . . 0.00
Other Long Term Debt* . . . . . . . . . . . . 39.52

Reserves and Contributions:
Reserve for Bond Retirement . . . . . . . . . 8.05
Reserve for Authorized Expenditures . . . . . 0.00
Contributions . . . . . . . . . . . . . . . . 70.93

Federal Grants . . . . . . . . . . . . . . . . . . 0.00
Retained Earnings . . . . . . . . . . . . . . . . 18.97

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CCXXXI

CITY OF GRAND PRAIRIE, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1966 - 1974

Income or
Expense Item Percent

Income:
Water and Sewer Collections . . . . . . . . . 96.70
Other Operating Income . . . . . . . . . . . 3.31
Nonoperating Income . . . . . . . . . . . . . 1.76

Expenses:
Operating Expenses . . . . . . . . . . . . . 53.83
Depreciation . . . . . . . . . . . . . . . . 3.35
Bond Interest and Fees . . . . . . . . . . . 12.37
Special Charges . . . . . . . . . . . . . . . 0.96
Nonoperating Expenses . . . . . . . . . . . . 0.00

TABLE CCXXXII

CITY OF GRAND PRAIRIE, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO RETAINED EARNINGS, 1966 - 1974

Capital
Structure
Element Percent

Equity . . . . . . . . . . . . . . . . . . . . . . 709.38
Long Term Debt:

Revenue Bonds . . . 454.84
General Obligation Bonds . . . . . . . . . . 0.00
Other Long Term Debt*... . . . . . . . . . . . . 0.00

Reserves and Contributions:
Reserve for Bond Retirement . . . . . . . . . 41.09
Reserve for Authorized Expenditures . . . . . 0.00
Contributions . . . . . . . . . . . . . . . . 40.38

Federal Grants . . . . . . . . . . . . . . . . . . 13.29
Retained Earnings . . . . . . . . . . . . . . . . 100.00

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CCXLIII

CITY OF MESQUITE, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1960 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income... ....

Expenses:
Operating Expenses
Depreciation
Bond Interest and Fees
Special Charges. ........
Nonoperating Expenses.......

Percent

100.00
0.00
4.27

50.18
18.22
0.00
0.00

. . .
- . 18.54

TABLE CCXLIV

CITY OF MESQUITE, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO TOTAL CONTRIBUTIONS, 1960 - 1974

Capital
Structure
Element

Equity........ . .......
Long Term Debt:

Revenue Bonds. . ........
General Obligation Bonds
Other Long Term Debt*. .......

Reserves and Contributions:
Reserve for Bond Retirement . .

Reserve for Authorized Expenditures
Contributions.. . .......

Federal Grants..... ........
Retained Earnings

Percent

594.46

883.65
16.18
13.90

9.54
12.96

100.00
0.00

34.21

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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DATA ANALYSIS TABLES
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TABLE CCLV

CITY OF DALLAS, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS

TO TOTAL OPERATING INCOME , 1962 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections
Other Operating Income .
Nonoperating Income......

Expenses:
Operating Expenses
Depreciation
Bond Interest and Fees .
Special Charges... ....
Nonoperating Expenses .

Percent

93.28
6.73

14.05

38.88
17.22
12.17
0.00

10.14

TABLE CCLVI

CITY OF DALLAS, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO RETAINED EARNINGS, 1962 - 1974

Capital
Structure
Element Percent

Equity......... . .......
Long Term Debt:

Revenue Bonds.. .........
General Obligation Bonds
Other Long Term Debt*. .......

Reserves and Contributions:
Reserve for Bond Retirement . .

Reserve for Authorized Expenditures
Contributions............ ....

Federal Grants. ....... ......
Retained Earnings

17.68

69.76
8.27
1.78

5.52
2.34

.. . 0. 0.0.00
1.25

100.00

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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TABLE CCLXVII

CITY OF FORT WORTH, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF INCOME AND EXPENSE ITEMS
TO TOTAL OPERATING INCOME, 1960 - 1974

Income or
Expense Item

Income:
Water and Sewer Collections
Other Operating Income
Nonoperating Income......

Expenses:
Operating Expenses
Depreciation ... . .
Bond Interest and Fees
Special Charges........
Nonoperating Expenses .

Percent

97.77
2.23
4.10

44.39
14.08
13.84
0.00
0.07

TABLE CCLXVIII

CITY OF FORT WORTH, TEXAS, WATER AND SEWER FUND
AVERAGE RATIO OF CAPITAL STRUCTURE ELEMENTS

TO EQUITY, 1960 - 1974

Capital
Structure
Element Percent

Equity............... . .......
Long Term Debt:

Revenue Bonds...... ......
General Obligation Bonds
Other Long Term Debt*. .......

Reserves and Contributions:
Reserve for Bond Retirement . .

Reserve for Authorized Expenditures
Contributions....... .....

Federal Grants... .........
Retained Earnings

100.00

646.31
225.50

0 .00

16.80
0.00

. .. . .0.00
11.25

870.25

*Includes: Trinity River Bonds, Notes Payable, and
Amounts Due Other Municipal Funds
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