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FOREWORD 

The Lyndon B. Johnson School of Public Affairs has established 
interdisciplinary research on policy problems as the core of its edu
cational program. A major part of this program is the nine-month policy 
research project, in the course of which two or three faculty members 
from different disciplines direct the research of ten to twenty graduate 
students of diverse backgrounds on a policy issue of concern to an agency 
of government. This "client orientation" brings the students face to face 
with administrators, legislators, and other officials active in the policy 
process, and demonstrates that research in a policy environment demands· 
special talents. It also illuminates the occasional difficulties of 
relating research findings to the world of political realities. 

This report describes the implications of the Federal Safe Drinking 
Water Act (P.L. 93-523) for state and local agencies. It was produced by 
a policy research project undertaken at the LBJ School in the academic 
year 1976-77. The study, funded by the Texas Department of Health, makes 
concrete policy reconnnendations to the Environmental Protection Agency 
and the TDH on such issues as federal financing and responsibility, state 
financing for private systems, monitoring of small systems, public infor
mation regulations, and the granting of variances and exemptions. 
Publication of the report was funded by a grant from the Ford Foundation. 

It is the intention of the LBJ School both to develop men and women 
with the capacity to perform effectively in public service and to produce 
research which will enlighten and inform those already engaged in the 
policy process. The project which resulted in this report has helped to 
accomplish the former; it is our hope and expectation that the report 
itself will contribute to the latter. 

Elspeth Rostow 
Dean 
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EXECUTIVE SUMMARY 

INTRODUCTION 

On December 16, 1974, President Ford signed the Safe Drinking 
Water Act (P.L. 93-523)* into law. This law directs the U.S. 
Environmental Protection Agency (EPA) to establish maximum levels 
for contaminants in water.** It also requires most private or 
public institutions which serve drinking water to the public to 
comply with these standards. The law requests that state govern- _ 
ments supervise local water suppliers to ensure compliance. If a 
state is unwilling or unable to enforce the law, the EPA assumes 
responsibility. 

During the 1976-77 school year, a group of students and faculty 
of the Lyndon B. Johnson School of Public Affairs of the Univer
sity of Texas at Austin, tmder contract with the Texas Department 
of Health (TDH), conducted a study of the implications of this 
law for the State of Texas and affected local providers of drinking 
water. Project staff studied the provis\ons ·bf the Act and the 
legal implications for local water suppli".rs in ~ Texas, the TDH 
and the EPA. A survey of public and private.-suppliers whose 
water does not meet the K:Ls was made in order to characterize 
both the current status of those water systems and their attitudes 
towards the Act. The investigation included consideration of 
technical, financial, and administrative issues that relate to 
the provision of safe drinking water in Texas. From this informa
tion, the findings were summarized and conclusions and recommen
dations made • 

HISTORY - FEDERAL, STATE, P.L. 93-523 

State and federal governments have traditionally been con
cerned with safe drinking water. In 1914, the U.S. Treasury 
Department established the first drinking water standards for 
carriers in interstate commerce. Over the years drinking water 
standards became more precise and complex; however, they applied 
only to water of interstate carriers until the passage of the 

*The Safe Drinking Water Act will hereafter be called "the 
Act." Public Law (P.L.) is the designation given to acts 
signed into law by the President. 

**The letters "MCL" are used in place of the express ion 
"maximum contaminant level." 
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Act. The State of Texas has been involved with drinking water 
since the appointment of Vic M. Ehlers as the first state 
sanitary engineer in 1915. Currently, TDH certifies and inspects 
public water supplies, trains and certifies water utility opera
tors, performs numerous laboratory tests, and enforces state and 
federal interstate drinking water laws. 

Since 1946, the Public Health drinking water standards had 
been voluntarily accepted by professional associations. A U.S. 
Public Health Service (U.S.P.H.S.) survey of community water 
systems in 1969 provided an impetus to establish compulsory 
national drinking water standards. This study disclosed that 36 
percent of the water samples tested exceeded USPHS Drinking 
Water Standards and that more than half the water system operators 
could not recall ever being visited by a state drinking water 
official. Draft bills circulated in Congress between 1970 and 
1974. 

During the summer of 1974, the magazine Consumer Reports 
published a series of articles that indicated that more than 60 
organic chemicals had been measured by the EPA in treated drinking 
water from the New Orleans area. The Environmental Defense Fund 
released a study in November, 1974, which claimed a significant 
relationship between drinking water and deaths related to cancer 
in the New Orleans region. Subsequently, the EPA published a 
report that 66 organic compounds were still in the New Orleans raw 
water supply. The CBS 'IV network followed with a news special. 
Congress reacted to the renewed interest by reconsidering and 
passing the Safe Drinking Water Act. On December 16, 1974, five 
weeks after the New Orleans studies were released, President 
Ford signed P.L. 93-523 into law. 

SAFE DRINKING WATER ACT PROVISIONS 

The Act establishes the principle of national drinking water 
standards and directed the EPA to establish MCLs to serve as a 
basis for the standards. It requires that most public and private 
institutions that provide drinking water to the public comply 
with these standards. States are charged with enforcing the 
standards if they accept the responsibility. If a state fails 
to enforce the law, the EPA must act in its place. EPA regula
tions not only specify maximum levels of contaminants in water, 
but also the laboratory testing, monitoring, record keeping, 
notification and reporting systems necessary to ensure that 
states can demonstrate that water systems are in compliance. 
Congress has to date provided funds to the states through the EPA 
to administer the Act, but no grant or loan monies have been 
appropriated to enable local utilities to improve their drinking 
water supplies. 

2 



SURVEY OF WATER SYSTEMS 

Sixty-three local water suppliers were selected for field 
investigation on the basis of location, water source and presence 
and severity of water contaminants in excess of the MCL values 
prescribed in the EPA Interim Primary Regulations. Representatives 
of each system were asked questions regarding their attitudes 
toward the Act and the current status of their drinking water.* 
Of the 63 systems, 45 had fluorides; 10 had nitrates; 6 had both 
nitrates and fluorides; 4 had metals; and one had radium levels 
in excess of the r.cLs. The systems were generally small; more 
than half had fewer than 300 connections. Thirty of the systems 
were municipalities; 8 were special water districts; and 25 were 
privately owned suppliers, primarily trailer parks outside city 
limits. Four used surface water and 59 used groundwater supplies. 
Most systems simply chlorinated the raw water, using TDH-certi
fied, part-time operators. Most systems charged for water using 
decreasing block rates. Some systems were indebted for capital 
improvements and others avoided debt financing. 

In general, systems were poorly or moderately informed about 
the Act and its implications for their water supplies. A fre
quently expressed attitude among operators was that they were not 
convinced that it would be wise to spend a lot of money to 
improve their water supplies. Some felt that the MCLs were too 
strict and that human health was not endangered by the consump
tion of their water. Many thought it would be difficult to pay 
for the construction and operation of the relatively sophisti
cated treatments necessary to meet the tcLs. Most said they would 
like the federal or state governments to pay for any improvements. 
Private systems, in particular, saw the requirements of the Act 
as a potential threat to their existence as businesses. Only 
half the systems reported contacts with state officials on 
matters of drinking water hygiene, although nearly all of the 
systems had operators certified or preparing for TDH certification. 

HEALTH AND TECHNOLOGY ISSUES 

Naturally occuring nitrates and fluorides in groundwater are 
two contaminants that pose problems for small water utilities 
in Texas. Fluorides are beneficial at levels on the order of 
1 milligram per liter (mg/l), and are added to many water systems 

•This set of water utilities does not and was not intended to 
serve as a 'sample' for statistical analysis purposes. It is 
simply a collection of 63 of the several thousand such local 
water suppliers in Texas. 
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to reduce occurrence of dental caries. Depending on the amount 
of water ingested, fluorides at levels of 1.5 to 2.0 mg/l or 
more may cause mottling of tooth enamel during the period of 
formation of the teeth that may be objectionable on aesthetic 
grounds. Skeletal fluorosis (increased bone density) occurs at 
higher intakes of fluorides. Increased bone density has been 
regarded as beneficial but intakes of fluoride in excess of 20 
mg/day over long periods of time can cause crippling skeletal 
fluorosis. The 1CL for fluorides depends upon temperature; natural 
fluorides in groundwater in many areas in Texas exceed the appro
priate standard, with one reported concentration of 8.7 mg/1 at 
a mobile home park. 

The ~CL for nitrates 1s 45 rng/l. Nitrates (NOj) in water 
at levels in excess of 45 mg/l pose a health hazard to infants 
through the 'blue baby' syndrome (methemoglobinemia). Nitrates 
in the bloodstream are reduced to nitrites which oxidize hemoglobin 
to methemoglobin, which does not perform as an oxygen carrier. 
The M:L is exceeded in communities in 6 of the 10 health regions 
of Texas, with reported levels ranging up to 150 mg/l. 

Fluorides and nitrates are not easy to remove from water. 
Conventional water treatment, involving coagulation, sedimenta
tion, filtration, and chlorination, is not effective at removing 
either nitrates or fluorides. Reverse osmosis and ion exchange 
are two processes that have been demonstrated to remove both 
fluorides and nitrates, but they are relatively costly and require 
trained personnel to operate and maintain. Package treatment 
plants which incorporate either process are not yet on the market 
for small water systems. 

Treatment is not the only alternative for providing drinking 
water that meets the K:Ls. A community could change its water 
sources (e.g., from groundwater to surface waters), change sites 
of groundwater supply (one aquifer to another), purchase finished 
water from another water system, or consolidate with another 
system. 

COSTS OF COMPLIANCE 

Achieving the goals of the Act will impose costs upon 
federal, state, and local governments. Local water systems 
will be required to monitor and test drinking water to assure 
compliance with the ~l:Ls. If contaminants in water exceed the 
MCLs, the water sys tern will either have to switch to acceptable 
sources of water or upgrade its current water supply through 
treatment; both could involve capital construction and increased 
operating and maintenance costs. States, or the EPA, will incur 
incremental laboratory, inspection, record keeping, and adminis
trative expenses associated with enforcing the Act. The EPA 
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will face added costs to monitor state efforts, even if all SO 
states accept responsibility for enforcing the Act. It is still 
unclear what level of government will shoulder which portion(s) 
of the financial burden. Even less certai~ is who will bear the 
costs - federal or state taxpayers, water consumers or ·local 
property owners. 

One could argue that since no federal or state sources of 
financial relief were included in the Act, there is an implicit 
assumption that the local water supplier will bear the burden (or 
share it with consumers) for additional treatment or construction 
necessary to comply with the Act. Such legislated local 
responsibility does not meet with the expectations of the water 
suppliers. Only 19% felt that they should share (let alone 
completely assume) the incremental costs of compliance. Texas 
does have a state source of loan funds to support water system 
improvements - the Texas Water Development Ftmd. 

ADMINISTRATIV~ ISSUES 

Four of the administrative issues that flow from the Act are 
overlap of agency interests, regionalization, the implementation 
of exemptions and variances, and the ultimate enforceability of 
the drinking water standards. 

Implementation of the Act will result in overlapping respon
sibilities among federal agencies. The Farmers Home Administra
tion (FmHA) is charged with encouraging the development of rural 
ex>nununity water supplies. The FmHA has financed groundwater 
systems whose water may not comply with the lCLs. The FmHA may 
either have to increase their investment to upgrade these drinking 
water systems or see their investments abandoned by communities 
in favor of individual/family wells that are not covered by the 
Act. Food and D111g Administration regulations for contaminants 
may not always coincide with EPA's; there is an overlap of inter
ests when water is added in processing a food or drug. 

Federal, state, and local governments have overlapping 
commitments to achieve compliance with the Act. Local water 
suppliers may perceive the national drinking water standards as 
tmduly stringent. For example, they may feel that the fluoride 
MCL deals only peripherally with health per se. They may differ 
with both EPA and TDH on vehicles of financing capital improve
ments - by requesting substantial grants/loans from EPA, direct 
monetary assistance from TDH, and loans from the Texas Depart
ment of Water Resources. The state will be interested in 
obtaining continuing administrative grants to defray incremental 
costs of administering the Act in Texas. The EPA, on the 
other hand, may want the state eventually to assume all adminis
trative costs as well as the responsibilities. Private 
institutions, such as trailer parks, have little hope of any 
public subsidies; some may be forced out of business. 
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One non-treatment alternative that has interested some rural 
Texas communities is to form regional water systems. Regionali
zation has been successful in the White River area and is under 
consideration by some Central Texas water supply corporations. 
Regionalization is a concept that is mentioned in the Act, but 
backed at neither the federal nor state levels by fiscal incen
tives. Such incentives could be significant in encouraging 
development of regional systems. 

Variances and exemptions are two administrative prov1s1ons 
to allow the local water suppliers time to comply with the 
requirements of the Act. Both involve proceedings to determine 
an acceptable compliance schedule. If the TDH tries to adjudi
cate nearly 600 variances or exemptions (one for each system 
with water that does not meet the MCLs) and to monitor that number 
each year, it will face a great administrative burden. An 
understanding will have to be reached between EPA/Region VI and 
the TDH on a 100re ef fie ient way to deal with the large number 
of Texas systems not in compliance with the Act. 

A final administrative issue is whether the Act can or 
should ultimately be enforced upon small systems. Fluorides, 
which have been shown to be of value in small amounts, are the 
major drinking water problem in Texas. Are the potential aes
thetic effects of mottled teeth a sufficient national health 
problem to warrant the costs of installing reverse osmosis or 
other treatments in more than 400 Texas water systems? While 
there is little doubt that a court would uphold the fluoride 
standard as legal, there are uncertainties as to whether the 
benefits are worth the costs. 

RECOMMENDATIONS 

The recommendations of this Policy Research Project relate 
to a single theme - resolving the uncertainties that may inhibit 
the achievement of safe drinking water for Texans. These 
recommendations are primarily directed to the EPA and the TDH. 
It is hoped that these recommendations will also be useful to 
other parties interested in the Act. 

RECOMMENDATION #1: FEDERAL FINANCING 

Congress should enact legislation amending the Act to provide for 
federal grants for public and private non-profit suppliers who 
must make major capital improvements to a system in order to 
comply with the provisions of the Act. 
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RECOMMENDATION #2: STATE FINANCING FOR 
PRIVATE AND NON-PROFIT SYSTEMS 

Consideration should be given to providing state loan funds to 
private non-profit systems that supply public drinking water. 

RECOMMENDATION #3: OVERLAPPING FEDERAL RESPONSIBILITIES 

EPA should initiate a research program to more clearly delineate 
its responsibilities under the Act, identify potential overlapping 
and conflicting policy areas involving other federal agencies, 
and move to mitigate possible policy conflicts. 

RECOMMENDATION #4: FLUORIDES 

EPA should give consideration to 100difying the ~L requirements 
for fluorides. 

RECOMMENDATION # 5: K>NITORING AND RECORD KEEPING 

TDH should develop and promulgate a Wliform set of reporting forms 
for use by small systems. 

RECOMMENDATION #6: PUBLIC tl)TIFICATION 

TDH should develop a set of press release notification forms for 
use by systems that do not meet the MCLs. 

RECOMMENDATION #7: TECHNOLOGICAL OPTIONS 

EPA should expand its research program to determine the most 
cost/effective techniques for inorganics removal for small water 
systems. 
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RF.COMMENDATION #8: COST ESTIMATES 

EPA, in cooperation with TDH, should begin to develop cost esti
mates for treatment methods that can be used by small systems. 

RECOHMRNDATION #9: PRIVATE SYSTEMS 

EPA should undertake a research effort to determine the specific 
impacts of the Act on small privately owned systems that supply 
public drinking water. 

RECOMMENDATION # 10: VARIANCES AND EXEMPTIONS 

EPA/Region VI and TDH should work cooperatively to develop a simple, 
easily understood process for granting variances and exemptions. 
Priority should be placed on a granting system that provides the 
most support and assistance to affected systems. 

RECOMMENDATION # 11: REGIONAL SYSTEMS 

EPA/Region VI and TDH should initiate a program to encourage the 
development of regional systems. The program should involve both 
the regional offices of TDH and the Regional Councils of Govern
ments in the areas where non-compliance is prevalent. 

RECOMMENDATION #12: RATE STRUCTURES 

Systems that must make capital expenditures in order to achieve 
rompliance with the Act should examine their rate structures. 
The TDH should provide information to the public on the effects 
of rate structure upon water customer costs. 
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CHAPTER ONE: HISTORY OF FEDERAL AND TEXAS DRINKING WATER PROGRAMS 

Both the federal government and the State of Texas have been 
concerned with the hygiene of drinking water for more than 60 
years. This chapter presents the history of the federal program 
from the first standards for interstate carriers through the 
passage of the Safe Drinking Water Act, P.L. 93-523. It also 
traces the Texas programs from the days before Chief Sanitary 
Engineer Vic Ehlers to the current programs of the Texas Department 
of Heal th. 

HISTORICAL DEVELOPMENT OF FEDERAL DRINKING WATER STANDARDS 

Prior to the passage of P.L. 93-523, Federal drinking water 
standards were established through nile-making of Interstate 
Quarantine Regulations governing water supplied by common carriers 
in interstate commerce. The first standards were established in 
1914 and revisions were made in 192 5, 1942, 1946, 1956 and 196 2. 
Table 1-1 compares the institutions that set these standards and 
their respective purposes.* 

Prior to 1974, state agencies reported only on the adequacy 
of drinking water used by the carriers to the U.S. Public Health 
Service (PHS) .** The standards gradually broadened and became 
minimum quality standards for all public water systems in the 
United States, but the PHS authority remained within the limits 
of the Quarantine Regulations. · 

Requirements changed as knowledge about water quality grew 
and as the ability to identify, control, or eliminate hazardous 
substances increased. Standards also changed as advancing tech
nology altered the environment and affected water quality. Even
tually the standards included sections dealing with water sources, 
sampling, and bacteriological, physical, chemical, and radiolo
gical characteristics of water quality. 

* Appendix A presen!s an~ contrasts the bacteriological, physical, 
chemical, and rad1oact1ve contaminant standards issues over the 
years. 

**This arrangement remained constant even though the bureaucratic 
location of the PHS in the federal government changed. 
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TABLE 1·1: 
COMPARISON OF THE ORGANIZATIONAL FRAMEWORK OF THE STANDARDS OF 1914, 1925, 1942, 1946, 1956, and 1962 

Adopted by: 

Recommended by: 

Source: 

Purpose: 

Adopted by: 

Recommended by: 

Source: 

Purpose: 

1914 Standards 

U.S. Treasury Department 
October 24, 1914 

Commission appointed by 
the Secretary of the Treasury 

Public Health Reports 
29: 2959-2967 
November 6, 1914 

Administration of the 
Interstate Quarantine 
Regulations (for drinking 
water supplied to the public 
by common carriers in 
interstate commerce) 

1956 (Amendments) 

Same 

(Internal Actions) 

Federal Register 
March 1, 1957 

Same 

1925 Standards 

Same 
June 20, 1925 

Advisory Committee 
appointed by the 
Surgeon General 

Public Health Reports 
40:693-721 
April 10, 1925 

Same 

1942 Standards 

Public Health Service, 
Federal Security Agency 
September 25, 1942 

Same 

Public Health Reports 
58: 69-82 
January 15, 1943 

Same 

1962 

Same 

Advisory Committee appointed by the 
Chief Sanitary Engineer of PHS 

U.S. PHS Publication No. 956 

Same 

1946 PHS Regulations 

Same 
February 6, 1946 

Same 

Journal of the American 
Water Works Assn., 
Vol. 38-39, ( 1946-4 7) 
pp. 362-70. 

Same 
Also the AWW A resolved 
that the 1946 standards 
"be voluntarily accepted 
by the association as stan· 
dards for all public water 
supplies" 

Also the Advisory Committee recommended that 
the standards should be applied to all public 
water supplies in the U.S. 



1914 Standards 

The first federal drinking water standards were adopted by 
the Treasury Department on October 21, 1914 as a result of 
recommendations by the U.S. Surgeon General. These standards 
were developed by a commission appointed by the Secretary of the 
Treasury to recommend standards of purity for drinking water 
supplied by common carriers in interstate commerce. 

The first progress report of the commission illustrated con
cepts that have guided succeeding federal regulations. The preface 
to the report stressed the distinction between 'standards of 
purity' which cannot exist because purity is an absolute, and 
'limits of permissible impurity'. Recommendations were made for 
limits of permissible impurity based on the requirements that: 

- water supplies be free from injurious effects 
upon the human body and free from offensive-
ness to the sense of sight, taste, or smell; 

supplies shall be attainable by common carriers 
without prohibitive expense, and 

- water examinations necessary to determine whether 
a given water supply meets the requirements 
be as few and as simple as consistent with the 
end in view. 

Given the time available (one year) and the state of know
ledge of water supply practice, the commission was able to deve~op 
only a bacteriological standard. The effects of the bacteriolo
gical quality of water on the public health were understood at 
that time to be the most critical. Because of the careful study 
previously devoted to the subject, it was possible to define with 
reasonable precision what constituted a 'safe' water supply. 
The process of control of bacterial pollution was comparatively 
simple and inexpensive. Bacteriological requirements were set 
to insure a quality of water equal to that of municipal supplies 
which had been demonstrated by experience to be safe and satis
factory. 

Consideration of water sources and other contaminants was 
left to further study. Although the potential health effects of 
these physical and chemical properties were recognized, the kinds 
of data necessary to set standards were not available. 

-1925 Standards 

An advisory committee composed of eminent sanitarians and 
representatives from government departments was appointed by the 
Surgeon General in May, 1922, to review the 1914 Treasury Depart
ment standards. The committee was asked to recommend standards 
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to be used for interstate carriers based on field surveys and 
laboratory analyses. The standards developed by the advisory 
commit tee we re adopted June 20, 19 2 5. The cornmi ttee report 
illustrates both the continuity and advancements in the practice 
of water supply quality control. 

The report stressed that the requirements were designed 
primarily to afford protection from bacterial infections. It 
placed less emphasis on the physical and chemical characteristics 
affecting the acceptability of water with respect to appearance, 
taste, and odor. The committee selected the 'better class of 
municipal water supply' as its standard of comparison. It was 
agreed that such a standard adequately established a criterion 
of safety because the large populations continuously using these 
municipal water supplies had suffered only a minimal incidence of 
water-borne infections. The committee established limits on 
bacterial, physical and chemical contaminants. In addition, the 
committee recommended standards relative to the source and protec
tion of the water supplies, as indicated by a careful sanitary 
survey. 

The standards were divided into three sections with techni
cal appendices. Source and protection requirements were based on 
well recognized principles of sanitary engineering and were 
stated in general terms implying broad consideration of each 
supply and the exercise of discretion. The bacteriological 
standard was stated in quantitative terms based on the bacillus 
coli group, but the committee recommended that this standard be 
applied with some latitude. Physical and chemical characteristic 
requirements were also es tab 1 i shed . in quantitative terms, but were 
not intended to be used to test a water supply unless a presump
tion of unfitness was indicated. One technical appendix men
tioned that where waters were treated with chemicals, it was 
"desirable that any excess of the chemicals used shall be avoided." 

194 2 Standards 

During the next 16 years many improvements in water supply 
practice were adopted, resulting in increased uniformity of 
quality and safety to the consumer. The Surgeon General recognized 
these improvements, and after requests by the American Public 
Health Association, the American Water Works Association, and the 
American Chemical Society, he appointed the Advisory Cammi ttee on 
Revision of the 1925 Drinking Water Standards in February, 1941. 
On September 25, 1942 the "Puhl ic Heal th Service Drinking Water 
Standards" developed by the committee were adopted. 

Two changes were made in the form of the standards. A sec
tion defining terms was added for technical and organizational 
clarity. The Surgeon General was designated a certifying authority 
and respective state health departments were designated as the 
reporting agencies. Another change was the addition of a Manual 
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of Recommended Water Sanitation Practice to guide reporting agen
cies. This manual was not to be construed as a set of require
ments for water supply certification. 

Several changes were also made in the substance of the 
standards. To the bacteriological standards a requirement was 
added that a minimum number of samples be examined monthly, de
pending upon the population served. In addition, laboratories 
and methods of examination were subject to inspection by the 
certifying agency. Concentration limits for certain chemicals 
became part of the standards and the presence of those chemicals 
in excess of the limits became grounds for rejection of the 
supply. For other chemicals, limits were set "not to be exceeded," 
where other more suitable supplies were available. Alkalinity 
limits for chemically treated water were specifically set out 1n 
the standards. 

The committee report emphasized the pollution hazards 
existing in all facets of a water supply system - from collec
tion through treatment to distribution. The report also stated 
that standards should be interpreted with judgement and discre
tion by the certifying authority. 

1946 Standards 

Experience gained from the use of the 1942 Standards indi
cated a need for clarification of certain sections of the 
standards. In addition, a desire developed to make the stan
dards applicable to all public water supplies in the United 
States, and not just to those specific sources used by carriers 
subject to Interstate Quarantine Regulations. To clarify 
and organize the standards for application to all public 
water supply systems, the 1942 Standards were revised by the 
same advisory committee which wrote them. On February 6, 
1946, the U.S. Public Health Service promulgated the committee's 
recommendations as the "Public Heal th Service Drinking Water 
Standards of 1946." The American Water Works Association 
(AWWA) passed a resolution urging that its members voluntarily 
accept these standards for all public water supplies. 

The form and the substance of the basic provisions of the 
standards remained generally unchanged in the 1946 revision. The 
report did reiterate that the legal authority of the Public Health 
Services was limited to water supplies used by carriers subject 
to the Federal Quarantine Regulations. The report omitted the 
1942 Manual of Recommended Water Sani ta ti on Practice because rather 
than as an advisory guide, as originally intended, in practice it 
was sometimes used as part of the official standards. The 1956 
amendments did not change the basic provisions of the 1946 
Standards. 
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196 2 Standards 

Knowing that the development of atomic energy and other 
technological advances were changing the environment and affec
ting water supplies, the Chief Sanitary Engineer of the Public 
Health Service appointed an advisory committee to revise the 1956 
amended version of the 1946 Standards. On April S, 1962 the 
committee's recommendations were _accepted by the U.S. Department 
of Heal th, Education, and Welfare as the "Public Heal th Service 
Drinking Water Standards of 1962" and were promulgated as Public 
Health Service regulations. The Division of Environmental Engin
eering and Food Protection became responsible for the application 
of the standards to all common carrier water supplies under the 
Federal Quarantine Regulations. The standards were recommended 
by the Surgeon General as a basis for evaluation of all public 
water supplies, and the AWWA resolved that they be accepted as 
minimum standards for all such water supplies. 

The most significant addition of the 1962 Standards was the 
new radioactivity section. New chemicals were added to the 
chemical section and greater attention was devoted to the variety 
and quantity of substances entering water sources. Also, when 
limits for toxic substances were established, intake from food and 
air were considered. Each of the bacteriological, physical, 
chemical, and radiological sections contained sampling and quanti
tative limit requirements, while the source and protection sec
tion remained in general terms. As in previous standards, two 
types of limits were utilized: (a) those which, if exceeded, 
were grounds for rejection of the supply; and (b) those which 
should not be exceeded whenever more suitable supplies were, or 
could be made available at reasonable cost. The limits were to 
apply at the free-flowing outlet of the ultimate consumer. The 
rationale behind the various limits were included as an appendix. 

The report acknowledged a lack of information concerning 
the effects of chronic exposure to low levels of radioactivity 
and many chemicals found in water supplies. In view of the pace 
of developments affecting water quality, the committee recom
mended that a mechanism be established for continual appraisal 
and revision of the standards. It also recommended that the 
Puhl ic Heal th Service intensify its continuing studies toward the 
development of basic information on the relationship of the 
biological, chemical, physical, and radiological aspects of water 
quality to health. 

LEG I SLAT IVE HI STORY OF P. L. 93- 5 23 

Prior to the passage of the 1974 Safe Drinking Water Act, the 
federal government had a limited involvement with community water 
supply issues. Between 1969 and 1974 several studies were under
taken which indicated that there were potentially serious problems 

14 



with the quality of community drinking water supplies. As a 
result, the Congress, Executive, and interest groups reexamined 
the federal role in regulation of water supply sys terns. The . 
result was the passage of the Safe Drinking Water Act of 1974 
(P • L • 93 - S 2 3 ) • 

Three Catalytic Water Supply Studies 

To some extent, waterborne epidemics during the period 
1961-1973 alerted the water supply . community and public health 
authorities to potential problems with the quality of drinking 
water. During that period 130 waterborne epidemics were reported 
in municipal water systems throughout the country, resulting in 
some 46,000 illnesses and 20 deaths. In 1964 more than 16,000 
became ill in Gainesville, Florida. The following year more than 
18,000 people were stricken in Riverside, California. In 1969, 30 
percent of the population of Angola, New York was stricken with 
gastroenteritis and a 1973 New York Times story indicated that 23 
million Americans regularly""C'Onsumed unsafe drinking water (1, 
2) • -

Despite these findings, Congress took no action until a 
series of national studies was released in the early 1970s. The 
first such study was initiated within the Public Health Service 
in 1968 when staff members of the Water Supply Division convinced 
their superiors that an analysis of community water supply systems 
should be undertaken. In 1969, the study was approved and the 
data were collected. In July of 1970, the results were made 
public as ''The Community Water Supply Study" (3) • 

This study covered 969 water systems. It found that 36 % ·of 
2,600 individual water samples exceeded the prevailing federal 
maximum contaminant levels (MCLs) established under the U.S. 
Public Health Act. In addition, the study indicated serious 
deficiencies in water treatment plant operations. Further, the 
analysis showed that 76% of the public water systems had not been 
visited by a state official within the previous year and that 
more than half of the local operators.could not recall ever having 
been visited by state officials. Lack of operator training was 
also singled out as a serious problem (.i_, ~. 

Another study was conducted in 1970 after the Water Supply 
Division had been transferred to EPA from the Public Heal th 
Service. At that point, EPA sought to expand on the data in the 
community water study by surveying in detail several state water 
supply programs. These state-by-state analyses covered more 
systems and confirmed the earlier findings of the Community Water 
Supply Study (6). Although Congressmen Robison(R-N.Y.) and Gude 
(R-Md.) introduced legislation entitled "The Pure Drinking Water 
Act," the bill was opposed by the Administration and died in 
committee in 19 70 (7) • 
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The impetus for new consideration of drinking water problems 
remained with EPA and the President's Council on Environmental 
Quality (CEQ) in early 1971. These agencies undertook a joint 
study of issues related to water supply, which substantiated 
earlier HEW and EPA reports. One of the findings of the 1971 
issue paper was that nearly 25% of the 160 million people served 
by community water supply systems were using water which exceeded 
recommended limits for one or more characteristics (8). The 
impact of these three studies was apparent in Congress during 
the 1971-1972 sessions as several bills were introduced on safe 
drinking water in both the House and Senate. 

92nd Congress* 

Considerable activity relating to drinking water took place 
in the House during the first session of the 92nd Congress. Early 
in 1971, three new drinking water bills were introduced (HR 1093 
hy Rogers, HR 5454 by Monagan, and HR 437 by Robison.) In May, 
1971, the subcommittee on Public Health and the Environment held 
two sets of hearings on those bills. However, a year elapsed 
between the hearings and the introduction of the next bill in May 
1972 by Rogers and Monagan (HR 14899). None of those bills was 
ordered reported by the full committee during the 92nd Congress 
(~). 

The Senate, although slower in responding than the House, 
acted more directly. There were no Senate bills proposed on the 
subject of drinking water in 1970 or 1971, but the Senate Commerce 
Committee reported out S. 3994 on September 15, 1972. In their 
report, the Cammi ttee stated "that cleaning up our rivers and . 
lakes through pollution control will not result in adequate water 
for drinking". Enough Senators concurred with the Committee's 
findings to pass S. 3994 by a voice vote on September 28. How
ever, the bill died because the House took no further action and 
Congress adjourned (_!.Q.) • 

The Issues, 1970-1972 

The lack of substantive legislation on the subject of 
drinking water during this period was the result of several fac
tors. First, Congress and the Executive branch were grappling 
with the basic issue of whether or not the federal government 
should be involved in water supply programs. Many Congressmen 
felt that water supply should be a state or local concern and 
that the federal government should play no role whatsoever. 
Others felt that the federal government should be included, but 
they questioned how large a role it should have and which agencies 

*Appendix B contains a list of the various bills; their sponsors; 
and a comparison of provisions. 
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should administer drinking water programs. The Administration 
was opposed to any strong federal involvement in water supply. 
Despite some eagerness on the part of the Water Supply Division 
in FPA to bPcome more highly involved, EPA Director William 
Ruckelshaus wrote a letter to the House subcommittee opposing the 
displacement of state and local responsibilities with a far-flung 
and intensive federal involvement (11). 

Another major obstacle to legislative progress during this 
time was Congress' preoccupation with other parts of the environ
mental agenda. The Clean Air Act and Federal Water Pollution 
Control Act had taken up much time during the period 1970-1972. 
As a result of these other bills and the fact that studies of 
water supply conditions were being made available, members were 
becoming more cognizant of the potential hazards in drinking 
water. In addition, there were problems of technical uncertainty 
in evaluating the potential hazards of some drinking water con-
taminants (g_) • · 

Nonetheless, the debate in both houses of Congress during 
1970 to 1972 helped sharpen the issues surrounding whether 
federal government should regulate drinking water. Although the 
hearings and various iterations of these early bills yielded no 
final resolution, both the House and Senate bills of 1972 began 
to reflect the directions that the final legislation took in 
1974. HR 14899 and S 3994 stressed the following broad themes 
which became better defined in subsequent legislation: 

- EPA should be responsible for the establishment 
of primary and secondary standards; 

- the states should bear primary responsibility 
for enforcement of those standards; and 

- there should be federal grants to states to help 
defray the cost of compliance with new federal 
standards. 

93rd Congress * 

By 1973, the chief debate in both houses of Congress focused 
on the magnitude of the commitment the federal government should 
make toward assuring safe drinking water. On January 3, 1973, 
eight representatives introduced HR 1059 - "The Safe Drinking 
Water Act". This bill had provisions similar to those in HR 
14899 which had died in cornrni ttee the year before. The major 
provisions in 1059 were to: 

*Appendix B contains a list of the various bills; their sponsors; 
and a comparison of provisions. 
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authorize the establishment of primary and 
secondary drinking water standards by EPA; 

- let states have primary enforcement responsibility; 

- authorize grants to support state programs; 

- require federal agencies to comply with primary 
drinking water standards; and 

- authorize the Aciministrator of EPA to establish 
standards for bottled drinking water. 

In the Senate, Warren Magnuson and Philip Hart introduced a com
panion bill (S 433) nearly identical in content. 

Despite the growing numbers of sponsors for these new bills, 
the Administration introduced two bills of its own in the 93rd 
Congress that stressed a more moderate federal role. In the 
House, Representatives Staggers and Devine introduced HR 5368 in 
March, while Senator Cotton introduced S 1735 in the Senate. 
Roth Administration bills allowed the federal government to estab
lish minimum primary standards, provide research funds, and give 
the states primary enforcement powers, but neither provided for 
federal involvement if states should falter. The Administration 
bills also opposed grants to states for program support or 
training, federal regulation of bottled water, and control of 
underground injection (13). 

Hearings were held on the House bills in March 1973 and the 
Administration-sponsored bill was defeated. The House Subcom- · 
mittee on Public Health and the Environment introduced a bill in 
July (HR 9726) which was a stronger version of HR 1059. In 
addition to upholding the earlier provisions of 10 59, the new 
bill provided for EPA authority to grant variances from a primary 
drinking water regulation for up to three years for any public 
water system tmable to meet contaminant level requirements. It 
also authorized the EPA administrator to publish regulations for 
the protection of ground water. 

The Senate hearings on S 433 and the Administration-backed 
S 1735 were held May 31, 1973 (14). Spurred on by testimony from 
Ralph Nader and a General Accounting Office (GAO) representative 
who derogated the performance of municipal water sys terns, the 
Senate reported out to the full committee the stronger federal 
bill, S. 433. It passed the Senate on Jtme 22, 1973, with the 
added provision that each state receiving a grant should receive 
at least 1 % of the total allocation of funds (15). From that 
point on, all major legislative activity occurred in the House. 

Although there was a brief hiatus of legislative activity 
through the summer and fall of 1973, several significant events 
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took place that were to help the eventual passage of 93-523. 
In the summer of 1973, there was a typhoid outbreak in a migrant 
camp in Homestead in Congressman Rogers' Florida district 
(16,17). Although many of the original House sponsors had become 
interested in HR 1059 and HR 9726 because of specific water prob
lems in their home districts, this outbreak in the committee 
chairman's district helped him develop an even greater sensiti
vity to the potential dangers of water supply deficiencies. In 
fact, the Congressman reconvened hearings in Florida following 
the Homestead typhoid outbreak so that testi~ony could be elicited 
from victims (18,19). 

Soon after the Homestead incident, on November 15, 1973, 
the General Accounting Office reported that potentially hazardous 
water was delivered by some small water supply systems serving 
populations of 5,000 or less. The report surveyed six states and 
found that only 60 of 446 water systems studied met federal stan
dards for both bacteriological and sampling requirements (20,21). 
This report provided additional evidence of the potential oangers 
in deficient water supply systems and lent additional support to 
the newly proposed federal legislation. 

The next major legislative phase in the development of the 
Safe Drinking Water Act occurred in the House on February 21, 
1974. At that point, the sponsors of HR 1059 and HR 9726 intro
duced a revised bill, HR 13002, in the Subcommittee on Public 
Health and the Environment. The only substantive difference was 
that variances granted by states and EPA to public water sys
tems for compliance with the primary standards be extended from 
three years to nine years. Five mo·nths later, HR 13002 was 
reported out of subcommittee to the Cammi ttee on Interstate _and 
Foreign Commerce where it was discussed extensively during June 
and July (E_) • 

Despite the agreement that had been reached on the princi
ples included in the House bill (13002) there still remained some 
serious opposition to the leg is la tion. In fact, during the 
summer of 1974, the bipartisan support for the legislation which 
had been building in 1973 began to collapse. There were several 
reasons for skepticism. 

First, the National Governors' Conference released a report 
<luring the summer of 1974 expressing their displeasure with the 
proposed bill (23,24). Their main criticisms focused on the 
magnitude of feaera:T involvement and their fear of overall pro
gram costs to the state. The governors' concerns with costs 
began to sway some of the bill's sponsors, including Representa
tive James Hastings (R-N. Y.) (25). In addition to the governors' 
concerns, the oil companies opposed HR 13002 because of the under
ground injection controversy. Another important concern was the 
longstanding feeling on the Hill that EPA should not implement 
any drinking water act. The combination of these forces, plus 
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Congressional preoccupation with Watergate during the summer, 
caused delay of further legislative consideration until November 
(26). Just _ as it seemed the bill might not pass the House again, 
a series of new studies conducted by several groups helped speed 
the bill toward final passage. 

During the months of Jtme, July and August, a series of 
articles on drinking water was published in Consumer Reports 
(27) • The observations in the articles stemmed from water data 
wmch had been collected by EPA in the New Orleans area in 1970. 
Those 1970 reports indicated that there were 64 or 65 organic 
compounds in the raw water source for New Orleans and the articles 
warned about possible harmful effects. The Environmental Defense 
Fund (EDF) asked EPA to do a follow-up study to the 1970 report 
and EPA regional officials agreed (~). 

EDF released its own study which claimed that there was 
a significant relationship between cancer deaths and drinking 
water from the lower Mississippi River. The next day the EPA 
released its follow-up study which indicated that 66 organic 
compounds (some carcinogenic) were still in the New Orleans 
finished water supply. These new revelations gained national 
prominence following a CBS news special. 

On November 19, the House debated HR 13002 and it passed by 
a vote of 296-84 with 53 absent (29). Since the.re was not time 
for a House-Senate conference before the end of the session, key 
Senate staff agreed to substitute the House bill for S 433 which 
had passed the Senate in 1973 (30). On November 26, the Senate 
agreed to the House version by aaopting an amendment to S 433 
which substituted all of HR 13002. After adding several 
amendments, the Senate bill was sent back to the House where it 
passed on December 3, 1974 (31). On December 16, just five weeks 
after the New Orleans studieS-were released, President Ford 
signed the Safe Drinking Water Act of 1974 into law. 

HISTORICAL DEVELOPMENT OF WATER PROGRAMS IN TEXAS 

The State of Texas has maintained programs concerned with 
water hygiene for more than sixty years.* These programs first 
related to water pollution control. With the advent of Engineer 
Vic Ehlers, Texas initiated its concern with the safety of muni
cipal drinking water supplies. At present, the Texas Department 
of Health is responsible for administering the state drinking 
water supply program. In 1976, Governor Dolph Briscoe notified 
the Dallas Regional Office of the EPA that the state intended to 

*Appendix C contains a list of Texas laws relating to drinking 
water. 
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assume primacy of enforcement of the Safe Drinking Water Act of 
1974 (P.L. 93-523) and that the TDH would carry out the law's 
prov i s ions • 

Governor Briscoe's action continued the trend in water pollu
tion control begun by the state in 1911, when the first Texas Act 
mandating water pollution control was enacted by the state 
Legislature. Article 695 of the 1911 Penal Code stated, "if any 
person shall in any wise pollute or obstruct any water course, 
lake, pond, marsh or common sewer, or continue such obstruction 
or pollution, so as to render the same tmwholesome or offensive 
to the inhabitants of the county, city, town or neighborhood 
thereabout, he shall be fined in a sum not exceeding $500." 

In 1915, State Health Officer Dr. W. B. Collins hired Vic M. 
Fhlers to organize the enforcement plans for water pollution 
control. Ehlers stayed on to become the first chief engineer of 
the division of sanitary engineers and later became both a state 
and national figure by promoting public health in Texas 
for more than forty years. 

Ehlers arrived at the Health Department at a time when 
public health in Texas was characterized by major outbreaks of 
communicable diseases. From January to September of 1917, 1, 682 
Texans died as a result of typhoid fever. One source estimated 
that almost 38,000 cases of illness were caused by improper 
sewage disposal practices. 

Most people still relied on the pit privy and backyard out
house for human waste disposal, often located near a stream or 
water source that was used for rlrinking water. Public health · 
research had demonstrated how communicable diseases spread 
when imtreated human wastes enter drinking water systems. How
ever, the general public's knowledge of sanitation techniques at 
the time was poor. In 1915, less than 30 towns in Texas had 
sanitary sewage collection systems, and large cities often used 
the nearest available stream to dispose of raw sewage. In 1917, 
public health officials reported that more than 300 towns and 
corporations supplying water were in violation of accepted public 
sanitary health standards. There were only seven cities with the 
necessary facilities to provide for partial treatment of water 
secured from streams. 

Growing public interest in sanitary conditions precipitated 
creation of state organizations responsible for improving the 
quality of the Texas water supply system. In 1913, the Legisla
ture established the State Board of Water Engineers and adopted 
the Texas Stream Pollution Bill of 1913. In 1915, the Act was 
amended, and was known as the Senator MacNealus Texas Anti-Pollu
tion Act (Article 4444 of the 1925 Texas Revised Civil Statutes). 
In 1916, the Legislature added a Bureau of Sanitary Engineering 
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in the Texas State Department of Health, giving these agencies 
regulatory authority. In 1917, Texas voters approved an amend
ment to the state constitution to conserve natural resources and 
authorized passage of appropriate legislation. 

The Texas Stream Pollution Act of 1913 became effective on 
January 1, 1917. Enforcement responsibilities were entrusted to 
the Texas State Board of Heal th. Towns having populations greater 
than 50,000 that polluted waters from their sewer systems were 
given until January 1, 1917, to make other "provisions for such 
sewage". The Act tried to ensure compliance by punitive measures 
rather than by positive enducernents. Fines or jail sentences 
were the primary motivators for ensuring local compliance with 
the Act. However, the act set no drinking water standards. 

The lack of state funds for construction of new sewage 
facilities made enforcement extremely difficult. Vic Ehlers 
was conscious of the difficulties of enforcing the statute. In 
a paper on stream pollution, he noted that small Texas communi
ties faced severe problems in financing capital improvements for 
municipal water treatment plants. Texas municipalities at that 
time were also near their constitutional limits on bonded 
indebtedness and therefore could not meet the requirements of the 
law. To ensure and encourage compliance, Ehlers and state health 
department officials relied on an approach of informal persuasion 
with local officials and the mobilization of public opinion during 
outbreaks of disease and other health crises. These tactics were 
limited in scope, however, and major increases in state water 
pollution control were not attained tmtil federal funds and man
power were allocated to Texas during the Depression. 

The success of water pollution control efforts in Texas can 
be traced to Ehlers' ability to convince local officials of the 
need for these pollution control programs. Ehlers had the 
ability to convince municipal officials that they would benefit 
if their water systems were in compliance with public health 
standards. He also established support for the cause of 
water sanitation by creating a sense of professional pride 
and self respect among water treatment operators by organizing 
professional associations. These organizations in turn spread 
up-to-date technologies and methods to the more isolated 
water and sewer districts. 

He formed the Southwest Water Works Association in 1920, 
which became a training program for operators. District organi
zations were combined to form larger regional and state organiza
tions. Instructors from the Heal th Department conducted training 
programs for members of their organizations. A short-school 
waterworks program was later initiated by the Texas A & M Exten
sion Training Service, and expanded into a training and certifi
cation program for water treatment managers. Today t~is program 
is a major educational tool in maintaining and upgrading the 
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quality of municipal and niral water systems. Besides the Short 
School training program, Ehlers also organized the Texas Tourist 
Association, the Texas Water · and Sewage Works Association, and 
the Texas Water and Research Foundation, and promoted water sani
tation programs in the Legislature. 

Sources close to Ehlers said that he was also a powerful and 
persuasive behind-the-scenes lobbyist for state sanitation pro
grams in general. He was instrumental in persuading the legislature 
to increase appropriations for public health programs. 

Texas reaped the rewards of Ehlers' foresight in the field 
of puhlic health. By the late 1930s, Texas had more .sewage 
treatment plants than any other state in the Union, and was recog
nized as a leader in public .health by such groups as the National 
Conference of State Sanitary Engineers. 

The massive federal public works projects created to stimu
late the economy during the Depression created a new source of 
funds for water treatment projects. In 1934, there were 229 
Civil Works Administration Projects involving water supply and 
sewage treatment plants in Texas. The Public Works Administra
tion also funded construction projects in the state. The State of 
Texas applied to the federal government for more than seven 
million dollars of aid in 1934. By the middle of the year the 
Sanitary Engineering Division had checked and approved projects 
worth more than three and a half million dollars. This federal 
aid supported projects in municipal water supplies. 

The division of Sanitary Engineering in the State Health 
Department created an Honor Roll of Texas cities which included 
towns with a perfect bacteriological quality supply for twelve 
consecutive months. In 1932, 32 towns met this criteria. By 
1933, there were 40 towns on the list. 

Another active federal public health program in Texas during 
the Depression was the Civil Works Administration Community Sani
tation Program. By 1934, almost 4, 000 workers had· constructed 
1770 toilets under this program. The state, however, had to 
maintain pressure in Washington to keep CWA projects funded. In 
March of 1934, Ehlers went to Washington, D.C. to the U.S. Public 
Health Service to seek a continuation of local works projects 
until 1935. Ehlers was successful in his efforts, and the Sani
tary Engineering Bureau continued to work closely with the federal 
government to develop conununity sanitation programs. 

In 1945, the Legislature established the state's role in the 
supervision and regulation of drink.ing water supplies. Known as 
the Sanitation and Heal th Protection Law, the Act outlined the 
functions and activities of the Texas Health Department in 
maintaining quality drinking water. 
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Current Drinking Water Programs 

Article 4477 Sections 10-13 of Vernon's Texas Civil Statutes 
are specifically related to the health aspects of drinking water 
in Texas. Section lO(a) requires that public drinking water 
comply with standards established by the Texas State Department 
of Heal th, or the U.S. Puhl ic Heal th Service. Section 11 requires 
certified water works operators to be in charge of drinking water 
treatment, and sets testing standards to establish the sanitary 
quality of drinking water. Section 12 of the Act requires ap
proved plans for public water supplies and sewerage systems, and 
section 13 deals with correcting sanitary defects in public 
drinking water plants. 

Drinking water hygiene quality in Texas is supervised by the 
Division of Water Hygiene in the Bureau of Environmental Health 
of the Texas Department of Health.* The safe drinking water 
program is managed by the central office staff located in Austin, 
Texas, and ten regional public health offices. Regional offices 
unite all of the TDH's programs operating in the regions, and 
are not limited to the water hygiene program. 

There are two main branches in the division of Water Hygiene, 
the Certification and Registration Branch and the Domestic Water 
Supply Branch. The activities of both these branches are planned 
and coordinated by the head of the Division of Water Hygiene. 

The Certification and Registration Branch of the Division of 
Water Hygiene has four major functions. The Branch conducts 
schools at district, regional and state levels for personnel 
operating water treatment plants, swimming pools, sewage treat• 
ment plants, and bottled water plants. Students are taught such 
topics as sampling techniques, new water treatment procedures and 
administrative procedures for new departmental regulations. The 
Certification section also licenses these operators. 

The Certification and Registration staff conduct regional 
short schools, administer examinations, answer questions regarding 
new applications and renewals, provide general information and 
keep the records of all operators. Currently certification 
records and employment records are maintained for 7,238 water 
utility operators. 

The Domestic Water Supply Branch is responsible for ensuring 
that Texas drinking water supplies are meeting accepted state 
sanitary conditions. The State of Texas requires that specifi
cations for all new water systems and improvements to existing 

*Appendix C contains an organization chart of the Division of 
Water Hygiene and a map of the ten Texas Public Heal th Regions. 
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systems be reviewed and approved before construction starts. 
Plans for swimming pool facilities and public water-systems are 
also checked by this branch. ·All existing drinking water 
treatment plants, ice plants, bottled water sources, common 
inter- and intra-state carriers, poultry processors, and public 
water supply facilities are subject to water surveys. In 1973, 
for example, the TDH inspected 1,242 existing water systems and 
reviewed plans for 659 waterworks projects. 

The Domestic Water Supply branch also examines treated water 
for bacteriological and chemical purity by taking samples for 
chemical and bacteriological analysis. Annual chemical and 
bacteriological reports are required for all Texas public water 
systems, as stipulated in section ll(c) Article 4477-1, V.A.C.S. 
Samples are taken at specified periods from public water sys-
tems. In addition to a central TDH laboratory, there are also 
twenty-four regional laboratories that assist in water and chemical 
analysis.* 

The central office reviews water analyses. Detailed records 
of each water system are kept over time to monitor performance. 
Systems with samples in violation of MCLs are identified from 
these records and notified of noncompliance. In 1975, the 
~boratory processed 1.5 million bacteriolgic tests, and 136,179 
tests for environmental chemistry. 

Regional personnel conduct sanitary surveys of public 
dri~king water systems in their jurisdiction. The findings are 
then reported to the Central office. Those systems not in com
pliance for system construction, sampling, and other requirements 
are notified and urged to comply voluntarily. In cases of will· 
full noncompliance, TDH has authority under Section 24 of the 
Texas Sanitary and Heal th Protection Law to impose fines. 

The TDH, along with the PHS and the EPA, enforces an 
Interstate Carrier Certification Program for 63 water suppliers, 
14 airport watering points, 10 bus servicing areas, 11 railroad 
watering points, and 56 vessel watering points. This program 
includes an annual sanitary survey, chemical analysis, and certi
fication report. 

Besides listing the systems which meet the minimum require
ments of the IDH, a classification of "State Approved" systems 
has been established. This classification provides recognition 
to those systems which provide drinking water that is treated 
reyond the minimum requirements. 

*Other major activities of the Domestic Water Supply Branch include 
approval or certification of planned public facilities, inventory 
and :evaluation of data, planning for water resources, review of 
research, and compilation of sample data. 
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GIAPTER TWO: THE REQUIREMENTS OF THE ACT 

This chapter describes the actions which the Safe Drinking 
Water Act (P.L. 93-523) requires of the EPA, the state, and local 
water suppliers. 

FEDERAL RESPONSIBILITIES 

The Act requires the EPA to establish national drinking 
water regulations, provide technical and financial assistance to 
states, monitor state compliance and implementation programs in 
those states certified for primary enforcement, and initiate 
research. 

Policy Guidance and Regulation 

The Act directs the EPA Administrator to adopt national 
drinking water regulations applicable to all public water sup
plies to guard the public health. The EPA proposed interim 
primary regulations on March 14, 1975 (1) and solicited comments 
in public hearings held in April, 1975,-in four locations (2). 
The interim regulations were finally promulgated on December 24, 
1975 (3) and the Act became effective on Jlllle 24, 1977. A 
revision of the regulations based on a National Academy of Sciences 
study will be issued in the near future (4.,5). Once the regula
tions become effective, EPA's role will incI'ude designating 
states for primary enforcement responsibility, providing assis
tance where requested, and administrating the regulations. 

The Act directed the EPA Administrator to appoint a National 
Drinking Water Advisory Council. This was accomplished December 
16, 1974. The Council consists of fifteen members including five 
from the general public, five from state and local agencies, and 
five from private organizations which have an active interest in 
water hygiene and public water supply. The Council's function is 
to encourage communication and cooperation between the EPA and 
other governmental agencies, interested groups, the general 
public, and technical organizations involved in drinking water 
quality. 

The primary standards are to be reviewed every three years 
and revised whenever changes in technology or treatment tech
niques allow greater protection of the public health (6). Under 
the Act, the EPA IlllSt assure that adequate technology Ts available 
to meet the requirements of the regulations. The EPA is charged 
with the responsibility for research and development of techniques 
to detect and treat contaminants. 
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The Act also provides for the establishment of National 
Secondary Drinking Water Regulations (7). Secondary Regulations 
will apply to all public water systems~ Regulations set 
maximum limits for contaminants that may not adversely affect 
health but tend to make water disagreeable to use. Secondary 
regulations will cover odor, color, or turbidity in the water. A 
state may choose to adopt and enforce some or all of the Secondary 
Regulations. 

Enforcement 

The Act directs the states to enforce the law if they 1) 
request responsibility for primary enforcement; 2) adopt drinking 
water regulations at least as stringent as the EPA's Primary 
Regulations; 3) adopt implementation procedures for enforcing the 
Regulations, including such monitoring and inspections as the EPA 
may require; 4) keep records and report to the EPA as requested; 
5) do not issue variances and exemptions that are less stringent 
than the Act and the Regulations require; and 6) adopt and be 
prepared to implement an adequate plan to provide safe drinking 
water in emergency conditions (8). A state may choose to accept 
responsibility for the operation of the whole program over a 
period of years. 

In regulations promulgated January 20, 1976, the EPA has 
notified state governors of the way in which a state may apply 
for designation and primary enforcement responsibility (9). The 
EPA's approval of a state program will be based upon a determi
nation by the EPA that the state's .enforcement program is ade-, 
quate. Public hearings on the state enforcement program will be 
held. · 

A state designated for primary enforcement responsibility 
may request EPA assistance in the event of noncompliance (10). 
The state may hold public hearings to gather technical informa
tion and to determine means of obtaining compliance. The EPA 
may then issue recommendations based on the hearings. Then the 
state will determine ways to obtain compliance and establish the 
best means for maximum protection of public health (11). 

If the EPA finds that a state is failing to enforce the 
requirements of the Act for any system, it will notify the state 
and offer to provide advice and technical assistance to correct 
the violations (12). If, after thirty days, the state does not 
correct the problem, EPA will give public notice of its findings 
and allow the state fifteen days to report on measures used to 
assure compliance. Should the state fail to obtain compliance 
after more than sixty days and fail to submit a report, or if the 
report is not acceptable, then the EPA may determine that the 
state has not carried out its enforcement responsibility (13). 
The EPA may then commence a civil action to obtain compliance. 
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In any state not given primary enforcement responsibility, 
the :SPA may maintain the state's program, issue variances and 
exemptions, and enforce exemption compliance schedules. If the 
EPA finds that a water supplier is not in compliance, it may 
begin a civil action in U.S. District Court against the system 
and impose a fine of up to $5,000 per day of noncompliance. 

Emergency Powers 

The EPA may act when a drinking water contaminant poses an 
imminent and substantial threat to public health and when the 
appropriate state and local authorities have not acted (14). The 
EPA may consult with these authorities if practical. -

Technical and Financial Assistance 

The Act requires EPA to supply technical assistance when 
requested by a state. Financial assistance can take the form of 
administrative grants or loans. Administrative grants are availa
hle to states meeting certain criteria. A state mist 1) have 
programs for enforcing drinking water regulations; 2) have estab
lished (or will within one year of receipt of a grant) a public 
water system supervision program; and 3) will assume primary 
enforcement responsibility for public water supply systems in the 
state. Grants have been authorized and funds appropriated for 
fiscal years 1976-78. 

Loan guarantees up to $50,000 were authorized to aid small 
public systems. H1micipalities must show that improvements are 
necessary to comply with the Primary Drinking Water Regulations 
and that the system cannot obtain other financial assistance 
(15). These guarantees were authorized for FY76 and 77; however, 
nO-funds were appropriated. 

STATE AND LOCAL ACTIONS MANDATED BY THE ACT 

State Action 

Since early in the century, the Texas Department of Health 
or its predecessor agencies have inspected water treatment plants, 
reviewed construction plans, kept records, sampled and monitored 
finished waters, and enforced the state Sanitary Code (16). The 
result of this regulatory activity has been that water suppliers 
across Texas furnished a product that was bacteriologically and 
chemically acceptable in terms of the state requirements. 

The Safe Drinking Water Act es ta bl is hes new federal limi ta
tions on chemical contaminants and the EPA administrator is 
directed by law to enforce the new Act. Although the Act 
authorizes the EPA Administrator to delegate primary enforcement 

30 



to appropriate state agencies, this delegation cannot be done 
unilaterally, but on request by the individual state, and on 
conditions enumerated in the previous section. 

The regulations adopted by EPA require that the governor of 
each state designate an agency to be responsible for implementa
tion of the Act. Governor Dolph Briscoe in 1976 requested that 
TDH be designated the responsible state agency for Texas. Within 
the TDH, the Domestic Water Supply Branch has been given respon
sibility for the implementation of the Act. 

To obtain primacy, Texas must meet the legal requirements 
listed in section 1413 (17,18) of the Act. The TI>H must also 
fulfill appropriate EPA regulations. The operational require
ments for primacy have been detailed by the EPA Region VI offices 
in Dallas (19) • The State nrus t: 

- Inventory all public water supply systems and 
keep records of sanitary surveys, state appro
vals, enforcement actions, variances and 
exempt ions ; 

- Assure that laboratory capability and capacity 
is adequate to analyze all "contaminants 
specified" in the primary regulations (20) ; 

- Specify the procedures that will be followed in 
certifying private chemical laboratories to 
chemically analyze drinking water; 

- Submit a detailed description of the record 
keeping system to EPA and report as required 
by EPA regulation 142.15; 

- Submit an adequate emergency water supply plan; 

- Grant variances and exemptions, if such be 
desired, as stringently as section 1415 and 
1416 of the Act require; 

- Include a state attorney general's opinion indi
cating the adequacy of the state's power to 
enjoin threatened or continuing violations of 
the state's primary drinking water regulations. 

Prior to the 65th Texas legislative session; the TDH did 
not have all the capabilities mandated by the EPA. House Bill 
1074 and Senate Bill 76 2 provided for rulemaking authority for TDH, 
requirements for public notice, and sampling and record keeping 
specifications. Senate Bill 762 further authorized the TDH to 
obtain an injunction in state district court against any water 
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supplier violating state drinking water regulations. Senate 
Bill 762 was passed by the legislature, signed by the Governor, 
and became effective August 29, 1977. 

Local Actions 

Whether the TDH or the EPA enforce the Act, water suppliers 
will be faced with stricter regulation of chemical contaminants 
and new requirements to notify their customers if their water 
exceeds the K:Ls. The local systems will come tmder consumer, 
state and federal government pressure to remove any contaminants 
that exceed the limits of the primary drinking water quality 
regulations. Compliance with the variance and exemption provi
sions of the Act will involve increased paperwork. 
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r.HAPTF.R THREE: ISSUES OF HEALTH AND TECHNOLOGY 

On June 24, 1977, the MCLs specified in the interim drinking 
water regulations of the EPA became effective for all public 
water supplies in the United States. There are four related 
policy issues that can be raised regarding these MCLs. First, 
why were these limits chosen? Second, is water tha.t meets such 
MCLs safe and water that exceeds them unsafe? Third, if raw 
water exceeds the specified levels, what treatMent and non-treat
ment alternatives are open to the supplier for improving the 
quality of drinking water? Finally, if treatment is determined 
to be the best way to proceed, how much might it cost? This 
chapter provides background information on these issues and 
attempts to focus the debate. 

HEALTH EFFECTS 

One broad charge of the Act is to specify "contaminants 
which, in the judgement of the Administrator, may have any ad
verse effect upon the health of persons" (1). Potential drinking 
water contaminants fall within five generar categories: 

- Inor~anic chemicals: arsenic, barium, cadmium, 
c romiurn, lead, mercury, nitrate, selenium, 
silver, and fluoride (also sodium and sulfate); 

- Organic chemicals: (often resulting from pesti
cides and herbicides) chlorinated hydrocarbons, 
e.g., Endrin, Lindane, Methoxychlor; chloro
phenoxys, e.g., 2,4-D, and 2,4,5-TP Silvex; 
trihalomethanes; 

- Turbidity: suspended particulate matter in water; 
may be partly mineral, partly organic, and 
partly microbiological; a problem because it 
interferes with disinfection and other treat
ment processes; 

- Microbiological contaminants: as indicated by 
measurement of coliforn level; and 

- Radioactive contaminants: radium-266, strontium-89 
and -90, and iodine-131. 

The type of contaminant in any given water supply depends on 
the source of water. Groundwater contaminants generally are 
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inorganic chemicals. Surface water supplies are more likely to 
be turbid or to contain organics and biological contaminants. 

In Texas, drinking water supply problems are mainly due to 
the presence of fluoride and nitrates at levels higher than the 
maximum allowable contaminant levels prescribed in the National 
Interim Primary Drinking Water Regulations (2). A few systems 
have water that contains excess selenium, arsenic, radium, and 
organics. 

Biological Agents 

In the United States, biological or infectious agents 
generally are members of the Salmonella and Shigella genera which 
cover thousands of species. A specific waterborne Salmonella, 
S. Tbi}himurium, caused an outbreak of enteric disea~e affecting 
Ts,o people in Riverside, California in 1965 (3). Viruses may 
be relatively harmless, but can be quite severe Te.g., infectious 
hepatitis). A particular problem with infectious agents is that 
some are resistant to chlorination, are difficult to detect, and 
are not identified by the standard coliform test. 

Fluoride 

Fluoride, at concentrations of about 1 mg/I, has the 
beneficial effect of reducing the incidence of dental caries. 
Conversely, excessive levels can cause dental fluorosis ranging 
from unaesthetic mottling to severe surface corrugations. 
Mottling is surface decoloration, which varies from paper white 
to dark brown and usually occurs only after the tooth has erupted. 
Although a mild case of mottling may detract from appearance, it 
does not affect the structure of the tooth. For this reason, 
some could argue that moderate levels of fluoride are more of a 
psychological problem than a danger to health. Surface corruga
tion, generally accompanied by mottling, occurs when higher doses 
of fluoride in drinking water are ingested during tooth formation 
and calcification. After about the first eight years of a child's 
life, however, no further structural damage occurs. At high 
fluoride intakes, such as 10 to 20 mg per day over long periods 
of time, skeletal fluorosis can occur. 

The effects are related to the total intake of fluoride. 
The amount of water - and thus fluoride - that a person drinks 1s 
primarily influenced by climate. Therefore, the maximum con
taminant levels prescribed vary with the annual average maximum 
daily air temperatures for any location, as shown in Table 3-1. 
High natural fluorides in raw water supplies are found in all 
of the state's ten Public Health Regions, but particularly in 
regions 1, 2, 4, and 6, with reported concentrations as high as 
8.7 mg/1. 
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Nitrate 

TABLE 3-1: MAXIMUM CONTAMINAUT LEVELS FOR FLUORIDE 

air temperature 
degrees fahrenheit 

53. 7 and below 

53. 8 to 58.3 

58 .4 to 63.8 

63. 9 to 70.6 

70. 7 to 79. 2 

79. 3 to 90. 5 

Jllaxirnum levels, 
milligrams 

per liter 

2.4 

2.2 

2.0 

1.8 

1.6 

1.4 

Source: Federal Register, Vol. 40, No. 248. 

Drinking water containing nitrate (N03J at levels greater 
than 45 mg/1 has been known to cause adverse health effects in 
infants, with occasional development of a fatal blood disorder 
known as methemoglobinemia. This disease, commonly called the 
"blue baby" syndrome, occurs most often in infants under the age 
of three months. It develops when there is a bacterial conver
sion of the nitrate ion into nitrite (N02), which is then absor
bed into the infant's blood stream. There the nitrite converts 
hemoglobin to methemoglobin which can no longer transport oxygen. 
Because of these effects on infants, the MCL for nitrate (NOj) 
has been set at 45 mg/l. Health regions 1, 2, 4, 6, 9, and 10 
have nitrates in drinking water supplies exceeding the MCLs, with 
levels ranging up to 150 mg/ 1. 

Arsenic 

Arsenic is a metal lo id which is present in U.S. drinking 
water supplies in trace levels ranging up to 0.1 mg/1. In Texas, 
the only known area with arsenic contamination is the town of 
Freer in Duval County. Although no adverse heal th effects have 
been known to occur from the use of this water, arsenic from other 
sources can be toxic to people. The symptoms associated with 
mild chronic arsenic poisoning are -fatigue and los~ of energy. 
More severe intoxication may be accompanied by gastrointestinal 
catarrh, kidney degeneration, tendency to edema, polyneuritis, 
liver cirrhosis, bone marrow injury, and exfoliate dermatitis. 
Because arsenic can be ingested through sources other than 
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drinking water (i.e. , through food and plants) and because of its 
extreme toxicity to man, the arsenic rcL has been set at .OS 
mg/1. 

Selenium 

Selenium is a metal with toxic effects similar to arsenic. 
Two Texas water systems report selenium in excess of the MCLs. 
The symptoms of acute selenium toxicity include nervousness, 
vomiting, cough, dyspnea, convulsions, abdominal pain, diarrhea, 
hypotension, and respiratory failure. Chronic selenium poisoning 
causes "marked pallor, red staining of fingers, teeth and hair, 
debility, depression, expistaxis, gastrointestinal disturbances, 
dermatitis, and irritation of the nose and throat" (5). Most 
in~ormation on selenium is the result of studies of 1ngestion of 
the contaminant through food rather than drinking water. In fact, 
little data are available on either the forms of selenium found 
in drinking water or on its potential effects on humans. There
fore, the K:L for selenium has been set at .01 mg/1 to take into 
account other sources of selenium ingestion. 

Radium 

Water contamination by radium-226 is a rare but serious 
health risk. Radium results from the disintegration of uranium, 
and is often present in the drinking water of sites with natural 
uranium deposits. EPA pol icy is that "any dose of ionizing 
radiation has a potential to produce deleterious effects on human 
heal th" and the recommended limits are based upon the assumption 
that detrimental effects are proportional to the dose of radia
tion received (6) • The 1962 Public Heal th Service Drinking Water 
Standards set a-radiurn-226 limit of 3 pCi/liter.* The EPA has 
proposed more stringent regulations which would include both 
natural and man-made radioactivity in the Interim Primary Drinking 
Water Standards. The new ~-l:L has been set at 5 pCi/l i ter for 
radium-226; the risk of fatal cancers at this level is between 
0.7 and 3.0 cancers per million persons exposed annually. 

Nationally, the current range of radium concentration in 
public water systems is from approximately 0.1 pCi/liter to more 
than 60 pCi/li ter (7) • Radium also exists in food and the 
average daily intake is greater than or equal to 1 pCi. In Texas, 
radium-226 has been measured at 10 pCi/liter in the drinking 
water of the town of Flatonia in Fayette County. 

*Radiation can be measured in curies (Ci), the rate at which a0orns 
of radioactive sources disintegrate. One curie equals 3.7xl0 1 
disintegrations per second, and 1 gram of radium:22~ has radio
activity of 1 curie. A picocurie (pCi) is one tr1ll1onth of a 
curie and thus 1 pCi/l of radioactivity is lxlo-12 grams of 
radium-226 per liter. 
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A specific health characteristic of radium is that it is a 
'bone seeker', normally depositing in bones and bone marrow. The 
chronic health effects of low·doses of radiation are not com
pletely known. Known effects from exposure to radiation are 
local tissue damage (cataract formation), shortening of lifespan, 
leukemogenesis (leukemia), carcinogenesis (cancerous malignancies), 
and genetic mutations. 

Water Hardness 

A 1960 study of deaths and average drinking water hardness 
concluded that "evidence exists that there is a negative corre
lation between water hardness and certain forms of heart disease 
and infant mortality" (8). Magnesium, which contributes to water 
hardness' may actually nave a protective effect on humans' "either 
by preventing arrhythmias (distrubances in the rhythm of the 
heartbeat) or by being involved in certain defensive actions of 
cardiac enzymes" (9) • 

Organics 

More than 300 organic compounds have been identified in 
drinking water. Some of these are listed in table 3-2 (10). 
These organic compounds may originate from natural, domestic, or 
industrial sources. Organo-halides may be formed when humus-rich 

TABLE 3-2: ORGANIC COMPOUNDS IDENTIFIED FROM FINISHED DRINKING WATER 

Acetone Chiaro Hydroxy_ Benzophenone Methyl Benzothiazole 
Acetophenone Bis-Chlorosopropyl Ether Methyl Biphenyl 
Acetylene Dichloride Chloromethyl Ether Methyl Chloride 
Benzene Chloronitro Benzene Nitroanisole 
Benzo Thiazole Chloropyndine Nitrobenzene 
Bromo Benzene Chloromethylethyl Ether Octane 
Bromo Chlorobenzene Dibromo Benzene Pentane 
Bromo Dichloromethane D ichloroethane Propylbenzene 
Bromoform Dichloroethyl Ether Tetrach loroethylene 
Bromo Phenyl Phenyl Ether Donethoxy Benzene Toluene 
Butyl Benzene Hexachloro Benzene Trichloroethane 
Camphanol Hexachloro Ethane Triglycod ich loride 
Camphor Hydroxy Adiponitrile Th iomethyl benzothiazole 
Caprolactam lsoborneol Vinyl Benzene 
Carbon Tetrachloride lsocyanic Acid Dimethyl Napthalene 1 

Chloro Benzene lsopropanyl lsopropyl Benzene Dimethyl Sulfoxide 
Chloro Dibromo Methane lsopropyl Benzene Dinitrotoluene 
Chloro Ethoxy Ether p-menth-1-en-S-pl Ethyl Benzene 
Chloro Ethyl Ether 0-methoxy Phenol Ethylene Dichloride 
Chloroform 2-Methoxy Biphenyl Exo-2-Camphanol 
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water is chlorinated. A recent study stated that "all indica
tions are that the chlorination of water containing soluble 
organic matter will produce potentially carcinogenic hydrocarbons" 
(11). It is well established that at least some other organic 
compounds are carcinogenic, but no cause and effect link between 
this variety of compounds and human cancers has yet been demon
strated. 

RISK ASSESSMENT 

Fluorides and nitrates in raw water in excess of the MCLs 
are the principal contaminant problems in Texas. Some residents 
in communities with fluoride or nitrate problems may not accept 
the notion that the water they have been drinking for years is 
'unsafe'. The public generally assumes that drinking water is 
safe. What does it mean for water to be 'safe' or 'unsafe'? 
This section discusses the issues of safety and risk. 

During the last 75 years, improved water treatment - pri
marily disinfection with chlorine - has contributed to reduced 
infant mortality, lowered the incidence of enteric diseases such 
as typhoid fever, and significantly increased life expectancy. 
However, many new forms of water contaminants, such as synthetic 
chemicals and pesticides, now enter our water as products of our 
technical processes. Thus, the safety of water is of continuing 
concern. 

Drinking water supplies devoid of all contaminants are not 
physically possible, since a few parts per billion or trillion · 
of some substance will always exist in water. Under P.L. 93-523, 
the federal government has undertaken the task of setting 'maxi
mum contaminant levels' for various substances which may be 
present in drinking water. Underlying any discussion of 'maximum 
contaminant levels' is an implicit notion of risk. There is 
some level of risk in virtually any human activity, but there are 
degrees of risk as well as safety. Lowrance defines safety as "a 
judgment of the acceptability of risk" and risk as "a measure of 
the probability and severity of harm to human heal th." Combining 
these definitions he states, "A thing is safe if its risks are 
judged to be acceptable" C!!) . 

How can we judge the "safety" of drinking water? Scientists 
may be able to measure risks to health, but the real question of 
safety is not the effect per se, but the value judgment to deter
mine a socially acceptable level of risk. An example of scientific 
approximation of risk has been suggested by Mechalas. Using 
relationships between salmo~ella and coliforms, he estimated 
"that the chance of contracting salmonellosis from water con
taining one coliform per 100 ml was one in ten milli<?n" (13). 
This assessment is clearly restricted in scope, and 1t leaves 
considerable room for public decision making. Judging 'safety' 
is a normative, political activity. 
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Estimates of risk change as community attitudes evolve. 
Attitudes have changed signif~cantly since a 1904 state supreme 
court decision which asserted that it is "not necessary to weigh 
with tenderness and care the testimony of experts •••. an ordi
nary mortal knows whether water is fit to drink and use" (14) • 
In the long run, government regulation based on risk factors must 
result from a public decision that certain contaminant levels are 
simply too hazardous to tolerate. Public decisions may be based 
on scientific and political criteria, as well as financial con
siderations. The community must decide how much it is willing to 
pay for the "safety" of drinking water. 

Lowrance presents a list of considerations influencing 
safety judgements which are useful in the assessment of risks 
C.!~) : 

- risk assumed voluntarily vs. risk borne involun
tarily; 

- immediate effects vs. delayed effect; 

- no alternatives available vs. many alternatives 
available; 

- risk known with certainty vs. risk not known; 

- common hazard vs. 'dread' hazard. 

These concepts can be applied to assessing the risks of 
drinking water. In a public water supply system, exposure to 
contaminants may be involuntary and essential if there is no 
alternative supply and no public awareness of the contaminant. 
Because of the involuntary nature of the risk, government regu
lation is a particularly appropriate vehicle to protect public 
welfare. 

Water hazards, such as microbiological contaminants, may 
have immediate effects on consumers such as foul taste and odor, 
nausea, hepatitis, and other diseases. Other contaminants may · 
have a delayed effect, e.g., mottling of teeth from fluorides or 
cancer from carcinogens. Any deleterious effect is undesirable, 
but the public may need to consider the varying nature of effects 
in assessing risk. 

The availability of alternative sources of water could 
influence public decision making. If a community has no feasible 
possibility of obtaining tmcontaminated water, it may decide to 
tolerate the risk of the available water supply. 

The health risks of some water contaminants are unclear and 
information on them is often confusing. One problem in judging 
effects is the difficulty of extrapolating from animal research 
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data to humans. Similarly, short-term research is often diffi
cult to use in assessing the long-term effects of a drinking 
water contaminant ingested over a lifetime. Finally, there is a 
problem demonstrating that health reactions relate to drinking 
water rather than another factor. If the public is not convinced 
that there are real health risks from a contaminant, then the 
public may not be willing to pay for risk reduction. 

Public opinion may also be influenced by notions of common 
and 'dread' hazards. The nrutagenic effects of radium, for example, 
may be so frightening that public reaction might be prompt and 
decisive. More common hazards, such as mottling of teeth in West 
Texas where the condition is not tmusual, may be accepted with 
relatively little concern. 

Other considerations in assessing risk could include the 
percentage of the population to be affected by a contaminant and 
whether or not the effects of a contaminant are reversible. 

1HE TECHNOLOGY OF CONTAMINANT REMOVAL 

The drinking water problems in Texas are related to the 
natural occurence of fluorides, nitrates, selenium, arsenic and 
radium in groundwater sources. There is an association between 
the number, size, and water sources of systems that have drinking 
water which exceeds the MCLs. Large water systems tend to rely 
on surface waters and normally use conventional coagulation, 
sedimentation, filtration, and chlorination treatment systems. 
Smaller systems often rely on groundwater sources and employ 
little treatment beyond chlorination. Those systems with exces
sive fluorides or nitrates in the raw water source are tmlikely 
to use treatment processes to remove those inorganics. 

This section describes possible treatment techniques for 
removing the five problem contaminants from water. Much of the 
evidence for inorganic removal comes from large scale demonstra
tions; few treatment processes have been designed for use in 
small communities (!.~). 

Inorganic chemicals in water solution assume different 
stable valence states depending upon the acidic or basic nature 
of the water (the pH) • Ions often occur in the reduced state in 
groundwater and in an oxidized state in surface water. For 
example, ars~nic (As) is commonly found in solution as either 
AsOz or As04 , corresponsing to arsenite (+3) or arsenate (+5) 
valence forms. It usually occurs in the (+3) form in groundwater 
and the (+S) form in s~~f~ce wate:s C.!Z). Selen~um (Se) occl;lrs 
as either Seo3Z or Seo4 1n solution, corresponding to selenite 
( + 4) or se 1 ena t e ( + 6) . 
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Fluoride (F) and nitrate (NO~) both occur as the monovalent 
ion form in water, p- and N03. Nitrate levels are either mea
sured as nitrate-nitrogen (NJ or as total nitrate (N03) (18). 
Radium-226 is a naturally occuring radioactive product of-Uranium 
disintegration that emits alpha radiatisn. Radium, selenium, and 
arsenic are often found together and are associated with certain 
rock types (19) • 

Recent research has found that the removal efficiency of 
conventional water treatment* depends upon water pH and the 
valence of the contaminant** (20). Conventional treatments were 
ineffective for removal of fluoride and nitrate. ·conventional 
treatments removed little selenium (+6) but up to 85% of 
selenium (+4) when treated by iron (ferric sulfate) coagulation 
at a pH of 5. 5. 

Arsenate (As+5) can be removed from water very effectively 
by conventional alum or iron coagulation and by lime softening. 
Removals depend upon pH, coagulant dose, and initial arsenic 
concentration. Alum and ferric sulfate coagulation at 20-30 mg/l 
gave removals of As+5 in excess of 90%. At pH 10.8 and above 
95 percent removals were achieved.*** Arseni te (As+3) is not 
removed as effectively as arsenate either by conventional coagu
lation or lime softening. At pH 5.5-9.0 alum coagulation 
removed less than 20% and ferric sulfate less than 60 percent of 
0.3 mg/l of As+3. Lime softening removed about 70% at pH 10.8 
and above. As+3 can be oxidized to As+S before treatment to 
bring about 11Dre effective removal. 

In summary, conventional water treatment procedures have· 
limited applications for the inorganic contaminant problems of 
Texas. Even if such processes were effective for removal of 
fluorides, nitrates, selenium, and arsenic as found in ground
water, few of the small Texas systems at this time have or plan 
~ install conventional treatment. 

Thus, it becomes necessary to consider other process options, 
such as ion exchange, reverse osmosis, electrodyalysis, and 
distillation. Each of these processes has been shown to remove 

* Conventional water treatment involves the processes of coagu
lation, sedimentation, filtration, and chlorination. 

** This research involved pilot plant removal of the ten inorganic 
substances for which f.CLs have been pubslihed.. The research 
evaluated removal efficiencies of conventional water treatment 
(and lime softening) given varied levels of contaminant con
centration, type and dose of coagulant, and water pH. 

***These results were achieved with lime softening. Efficiencies 
varied with the coagulant dose and initial arsenic~concentra
tion. 
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fluorides, nitrates, arsenic, selenium, and radium. Each of 
these techniques tends to be relatively expensive, although they 
can be installed in water supply systems that do not employ 
conventional treatment. 

Ion exchange involves the transfer of inorganic ions between 
water and an exchange media. Raw water is passed over a bed of 
exchange media, such as zeolite. At certain molecular locations, 
a transfer of ions takes place. The unwanted inorganic ion in 
solution, such as fluoride, adsorbs to the media; other ions, 
such as sodium, are released into solution in their place. Water 
softening (zeolite media) and fluoride removal (activated alumina 
or bone char media) by ion exchange have been demonstrated on 
commercial water treatment plants (21). Ion exchange (anion 
exchange resin) has been used to remove nitrates in at least one 
case (22). Nitrates, measured as nitrate nitrogen (N), were 
reduceO-from 20-30 mg/I to o.s mg/l. Ion exchange has been 
demonstrated to remove selenium and arsenic (polymeric resins) 
and radium (zeolite media) at efficiencies above 97 percent (23). 
Arsenic is removed by activated alumina and anion resins at ~ 
efficiencies ranging from 55 to nearly 100 percent (24,25). 

Reverse osmosis is a process where water and dissolved 
solids are separated because water can flow under pressure 
through molecular sized openings of semi-permeable membrane and 
the solids cannot pass. This is the reverse of the normal osmo
tic process where water flows from areas of lower concentration 
of dissolved solids to areas of higher concentration. Reverse 
osmosis has been used to remove total dissolved solids (92% re
moval), radium (96 %) , and calcium (95 %) • The EPA plans full 
scale treatment tests of reverse osmosis for removal of all ten 
inorganic contaminants (26). 

Both ion exchange and reverse osmosis are successful at 
separating inorganics from water, but they both have a residuals 
problem . comparable to sludge disposal problems of conventional 
treatment and softening processes. Once contaminants have been 
separated from the finished water, they areleft in a concentrated 
solution, either from waste water (reverse osmosis) or media re
generation (ion exchange). If a process recovers 90% of the 
water as product, 10% is the residual~ for 1000 gallons raw water, 
100 gallons of reject water require disposal. Waste discharges 
from the water treatment plant would impact water quality wherever 
they are released, whether into a waste water treatment plant, 
a stream or lake. 

An additional problem of employing either reverse osmosis or 
ion exchange would be retraining water treatment personnel to 
operate the necessary equipment. In some smaller systems this 
could mean adding personnel, increasing payroll expenses and 
raising water rates. 
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· ALTERNATIVES TO TREATMENT 

There exist a number of non-treatment alternatives to bring 
a system into compliance with the requirements of the Safe 
Drinking Water Act. Before choosing a particular treatment 
technique for removing the contaminants or applying for a variance 
or exemption, a system will have to consider the feasibility of: 

- changing water sources, such as switching from 
groundwater to surface water; 

- changing groundwater sources; 

- consolidating or merging systems; 

- purchasing finished water from an existing 
system that meets the M:Ls; or 

- disbanding the community water system to utilize 
individual or family wells. 

The feasibility of employing any of these alternatives is 
dependent on a number of factors, such as availability of alter
nate water sources, proximity to neighboring systems, size of the 
system, and additional costs that can be borne by the community 
served. Costs for each of these alternatives will have to be 
weighed against resulting improvements in water quality. 

In areas where water of good quality is economically avail
able from surface sources, changing to surface water is obviously. 
a viable alternative. The disadvantage of sucha switch would be 
that conventional treatment could be required, causing increased 
expenses. Further expense would be incurred if pipina is neces
sary to transport raw water from source to site of treatment. 

For systems with one or more wells, changing ground water 
sources may be feasible. If wells with acceptable water are 
sufficient to meet demand, the contaminated wells could be close.d. 
If current wells exceed the M:Ls. by a small margin and if alter
nate groundwater is available, additional wells could be drilled 
and their water mixed to produce an acceptable product. 

If there are other suppliers close by with water that meets 
the M:Ls, a merger of the systems could produce an acceptable 
supply. One political constraint is the interst of communities 
to retain control of the water utility. One economic constraint 
is the cost of pipe-laying for system interconnections. Such 
costs are dependent upon local geography and system propinquity. 

If consolidation is impractical, one system could purchase 
finished water of acceptable quality from another utility. Such 
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purchased water would involve additional cost since the seller 
would likely market water at a rate above its charges to its own 
consumers. 

One final option is return to individual or family wells. 
If a system cannot comply with the Act, it could terminate the 
community water supply and be released from the Act's require
ments. The individual wells may have water that does not comply 
with the K:Ls, but such wells are not subject to the Act. 

ECONOMICS OF TREATMENT 

Should a community with water that exceeds the MCLs treat 
its water or opt for a non-treatment alternative?. Money is one 
important factor in the selection of a community strategy for 
dealing with the Act. There is little in the literature to pro
vide a basis for estimating system costs to small communities. 
However, it is clear that the smaller the system, the higher the 
lmit costs for water treatment (27). 

Published reports have estimated water treatment costs to 
remove fluorides by activated alumina, nitrates via anion exchange 
resin, and radium through reverse osmosis. Maier described a 
fluoride removal facility in Bartlett, Texas, that was constructed 
in 1951. A system using activated alumina as an exchange media 
reduced fluorides from 8.0 mg/l to 1.0 mg/l. Costs were $11,360 
for construction, $4000 for an initial activated alumina for the 
media, and chemical operating costs of $40 per million gallons 
(28). Replacement costs of the system were estimated in 1973 to 
be-$40,900. The Bartlett system still operates, costing about 
ten cents per thousand gallons. 

On Long Island, a treatment plant was constructed using a 
strong anion exchange resin to lower nitrates from 20-30 mg/l 
(measured as N) to about 0.5 mg/l. The plant cost $405,000 to 
construct and an estimated 7 cents per thousand gallons to operate, 
and has a design capacity of 4 million gallons per day (29). 

A reverse osmosis plant was constructed in Greenfield, Iowa, 
to remove total dissolved solids (30). It removed 96% of the 
radium-226 from well waters and lowered fluorides from 2.8 to 1.3 
mg/l. In 1970, the year prior to the installation of the reverse 
osmosis tmits, the total cost of treatment was $0.83/1000 gallons. 
In 1971, with reverse osmosis treating 20% of the water, treatment 
cost $0.91/1000 gallons. In 1973, the total cost rea~hed $1.11/ 
1000 gallons, with reverse osmosis supplying 30% of the water. 

Much of the general information on the cost of contaminant 
removal comes from work done by David Volkert and Associates for 
the EPA (~). Intended only as a general planning guide, the 
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report used cost estimation curves for various treatment pro
cesses. Equations resulting from these curves are given in table 
3-3 and table 3-4 (32). 

Although these equations cover only ion exchange and acti
vated alumina treatments, some recent cost estimates of reverse 
osmosis indicate that a 'rule-of-thumb' would be to expect capital 
costs of about $1.000 for every gallon per day capacity. Opera
ting costs are high, running from $0.54 to $0.74 per 1000 gallons. 
The advantages of the reverse osmosis units are their compact 
size and low maintenance requirements. Reverse osmosis tends to 
remove virtually all contaminants at fairly high levels of effi
ciency, making it useful for treating various contaminants. 

Recently a number of reverse osmosis and ion exchange package 
units have been intorduced for drinking water purification or 
similar uses. These units may offer small systems the advantages 
of low maintenance, minimal size, and high efficiency. 

GUIDELINES FOR TREATMENT DECISIONS 

Before selecting any treatment process, the management of a 
water system should carefully consider several questions: 

Can the contaminants be reduced by some changes in 
the operation of the current treatment facility? 

- Is there a non-treatment alternative - can a well 
be shut down or another developed or water mixed 
with other sources? 

- What is the financial capability of the water system? 

- What type of treatment processes are compatible 
with existing facilities? 

- Are skilled personnel available who could operate 
new process equipment? 

- Will a treatment process be flexible enough to allow 
future water volume increases for possible com
nruni ty growth? 

If, after having considered these questions, it is still 
apparent that additional treatment is necessary, the system 
management might contact a consulting engineer to prepare pre
liminary designs or specifications for the equipment. If a 
system decides to select a package plant unit, price estimates 
from alternative manufacturers can be obtained. 
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TABLE 3-3: COST EQUATIONS FOR LARGE TREATMENT SYSTEMS* 

Q • Plant capacity in m3/day 
C • Construction costs 
SD • Site development costs 

OML • Annual O&M costs, including labor 
OM • Annu1I O&M costs, excluding labor 
A • Area of land in hectares 

A. Ion Exchange (polymeric resin) 

C • 0.22x·106(Q/1000)o.73 

SD• 52000(0/1000)0.66 

OML • 16000(Q/1000)o.47 

OM supplln • 0.01C 

R•ln replmcement costs • 0.03C 

Annual power COits • 0.03 x 360 x 365 x (Q/1 OOO)o.e7 

A• 0.03(0/1000) 

Annu1I chemic.I costs• (5x10"5) x (3650) x (ppm reduction) 

B. ActlVlted Alumina 

c. 22000(0/1000)0•831 

OM.L • 3200(Q/1000)o.7915 

Chemic.I costs for each mg/1 Fluoride removed/year• 2300(01000) 

*A l1rge 1y1t1m Is defined 11 one treating over 1000 m3/dly. 

TABLE 3-4: COST EQUATIONS FOR SMALL TREATMENT SYSTEMS* 

C • Capital equipment costs 
O&M • Equipment operation and maintenance costs, annual 

• Equipment installation costs 

Ion Exchange 

C&I • 2 >< 104(GPD/1000)o.37 • 2.546 x 103(Q/103)o.37 

O&M • 0.07(C&I) 

Activated Alumina 

C&I • 54 x 103 

C&I • 54 x 103(MGD)0·62 • 19.3 x 103(QJ103)0•62 + 29.401 (0/103)o.99 

O&M • 3.8 x 103(Q/103)0.?9 

*Small systems are defined 11 those treating lass than 1000m3/day. 
The• figures reflect costs of package units previously designed for 
different applications. 
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Q!APTER FOUR: FINANCE ISSUES 

When the Safe Drinking Water Act is implemented, federal and 
state governments and local water suppliers will all face increased 
costs associated with improving drinking water quality. Although 
each government may choose among alternative revenue and expendi
ture policies to meet the requirements of the Act, the actions 
taken at any level will affect choices available to other levels. 
Therefore, policy issues relating to cost and revenues are best 
examined in terms of the interrelation of options. 

This chapter first presents the fiscal options of the federal 
government and the State of Texas. It then considers three 
related issues concerning local finance - the range of possible 
responses to the Act; the alternative sources of revenue; and 
the income distribution consequences of local compliance with the 
Act. Appendix G at the conclusion of this report represents 
an extension of this chapter. It develops and applies a mathe
matical procedure to determine the impact of treatment facility 
construction and operation on the water rates of small municipali
ties. 

FEDERAL FINANCIAL OPTIONS 

Federal-State Issues 

The actions of the federal government will reflect, in large 
part, each state's primacy decision. If a state refuses to assume 
primacy, the federal government will be faced with the prospect 
of bearing the costs for all aspects of implementation of the 
Act within that state. 

If a state accepts primacy, the federal government will 
generally pay no mre than a portion of the administrative 
costs of implementation in that state. This portion of the 
administrative costs would be paid through federal program 
grants. The Act states that the Administrator of the EPA may 
make one year, renewable grants to states to support public 
water system supervision programs which meet certain federal 
criteria. However, the Act qualifies this authorization by 
stating that no grant should cover 100re than 75 % of the cost 
of the program (1). If a state applies for and receives a 
program grant - as Texas has done in fiscal years 1976 and 
1977 - the federal government helps pay for but does not en
force the Act. I£ a state made no grant request or if a grant 
request was denied, the federal government would not pay for any 
state irnpl ementa tion costs. 
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Federal-Local Issues 

The Safe Drinking Water Act does not include extensive federal 
options for financial assistance to local governments. The Act 
provides for federal loan guarantees to private lenders for 
small public systems, but no funds have yet been appropriated for 
this purpose. Other federal programs do exist, however, to assist 
local governments financially. These include Farmer's Horne 
Administration (FrnHA) loans, Community Development Block Grants, 
and Economic Development Administration (EDA) grants, which are 
discussed in the 'Local Government' section below. 

It is not clear what financial pol icy the federal government 
will pursue towards local water suppliers. The federal govern
ment could continue its non-involvement with local governments 
either due to 'lack of funds' (reflecting, most probably, the 
program's low priority in Congress) or a conviction that the 
consumer should bear the burden involved in drinking 'safe' water. 
Or, Congress could, in the future, appropriate funds for local 
aid. This aid could be in the form of loan guarantees or di re ct 
federal loan or grant programs. Future federal assistance to 
communities will probably reflect both the difficulty of local 
compliance and the amount of pressure exerted upon Congress by 
local government organizations for financial assistance. 

TEXAS STATE FINANCIAL OPTIONS 

If the State of Texas assumes primacy of enforcement tmder 
the Act, the Texas Department of Heal th would be the main instru
ment of implementation. Currently, the Domestic Water Supply 
Branch has specific responsibility for the Public Drinking Water 
Supply Supervision Program. This program receives state funds 
under the budget activity heading "Drinking Water and Operator 
Certification". 

Costs of Primacy 

In preparing to assume primacy of enforcement, Texas faces 
initial investment costs to reorganize the domestic Water Supply 
Branch, hire new staff, and purchase new office and laboratory 
testing equipment. After primacy is assumed, the state will 
absorb incremental costs to comply with and enforce the Act. 

Increased operating costs will include laboratory expenses 
for routine and non-compliance monitoring of water samples, and 
travel expenses for on-site sanitary inspections by department 
personnel. Additional expenditures could be incurred by TDH 
if it changes to computer storage of test data. If the Depart
ment assumes responsibility for public notification of drinking 
water consumers, this will involve additional expenditures • 

• 
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Sources of Revenue 

The Department of Health currently receives federal program 
grant funds as provided for tmder the Act to complete the steps 
necessary to assume primacy. The Act stipulates, however, that 
the state · rnust fund at least 25% of the total costs of the pro
gram and, in addition, that state funding must not drop below 
pre-grant levels. In other words, the program grants must not 
supplant state funding. Other funds for the operation of the 
TDH come from legislative appropriations out of the state's 
General Revenue F1D1d, which is composed mainly of tax and license 
revenue. Table 4-1 lists the major sources of state revenue C3). 

A major source of tax revenue in Texas is the general sales 
tax. In 1961, the Texas Legislature adopted a 2% retail sales 
tax and by 1973 this tax had been raised to 4 % (3). In addition, 
Texas has selective sales taxes on cigarettes, highway motor 
fuel, auto sales, and alcoholic beverages. When combined with 
the general sales tax, these taxes constitute approximately 40% 
of the state revenue dollar. 

Should additional revenue be needed by the state to finance 
any of its operations, including the Public Drinking Water Supply 
Supervision Program, the state can increase any of the sales taxes 
mentioned above or expand selective sales taxes to other items. 
In the past, Texas has consistently avoided the revenue options 
of personal income tax and corporate income or profits taxes. 

Federal aid, including grants and general revenue sharing, 
is the largest single source of revenue in Texas. The state 

Sales Tax 

Auto Sales Tax 

Cigarette Tax 

Alcoholic Beverages 

Automobile Licenses 

Highway Motor Fuel Tax 

Franchise Tax 

Inheritance Tax 

TABLE 4-1 

MAJOR SOURCES OF THE STATE REVENUE DOLLAR 
(Estimated for the 1976-77 Biennium) 

23.58% Ad Valorem Tax 

3.36 - Gross Receipts and Production Taxes 

4.32 Insurance Companies Tax 

2.23 Sales, Rentals, and Royalties 

3.47 Interest and Dividends 

6.38 Fees and Permits 

2.88 Federal and Other Aid 

.98 Other Revenues 
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.54% 

12.45 

1.66 

2.67 

2.95 

2.18 

29.95 
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receives categorical and block grant funds for highways, public 
welfare, public education and public health programs. In 
addition, Texas also receives General Revenue Sharing funds which 
are deposited in the Federal Revenue Sharing Trust Fund. In 
fiscal year 1976, Texas received $305,420,000 in General Revenue 
Sharing (4. 9 % of the national total) (4). 

State Assistance to Local Water Suppliers 

No state funds are currently available to help private water 
suppliers comply with the Safe Drinking Water Act, and there are 
no stated plans to instit~te such aid for private systems. Munici
palities and special districts may apply to the Texas Water Develop
ment Board for loans to finance water system improvements and 
construction. These loans, which are discussed in more detail 
in the 'Local Finance Options' section below, will primarily 
help systems faced with increased capital rather than operating 
and maintenance costs. If Texas decides to financially assist 
local governments, the state could choose among several tax 
and non-tax alternatives. 

The state could choose to alter the current tax structure 
to allow local taxing jurisdictions to take advantage of addi
tional revenue sources. For example, the state could extend 
the optional 1% local sales tax levy to allow taxation at a 
higher rate. The state could also allow I'lunicipalities to 
use selective sales taxes on any appropriate items or services. 
The constitutional limits on property tax rates could be raised 
for general law and/or home rule cities. 

Non-tax alternatives fall generally into two basic cate
gories: grants/loans and assumption of service responsibili
ties. The state could initiate new grant or loan programs to 
local governments. Texas could expand the current loan activities 
of the Water Development Board by raising the $500 ,.000, 000 con
stitutional limit on the amount of bonds the Board is authorized 
to sell (5). Such an action \\10Uld require passage of a state 
bond issue. 

Alternatively, the state could assume a much greater role in 
performing services traditionally reserved for local government. 
The state could increase its technical assistance in financial 
and engineering aspects of water treatment. Texas could even build 
and operate regional water systems. However, given the many 
competing demands for state funds, it is arguable that the 
governor or legislature would recommend the allocation of large 
sums of roney to improve local water supplies to meet the federal 
MCLs. 
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LOCAL GOVERNMENT--OPTIONS FOR ACT COMPLIANCE 

Local water systems in Texas have three alternate strategies 
for dealing with the Act. First, a sys tern can refuse to comply 
with the Act. In this case, either the State of Texas (if it 
assumed primacy) or the EPA can take the system to court and 
attempt to force compliance. 

Second, a system can close down and cease to supply water 
rather than comply with the Act. This may be a viable alternative 
for small, single-owner private systems such as restaurants or 
trailer parks. In such cases, compliance might be so costly that 
the owners prefer to cease operations. In systems that serve 
communities, customers may revert to private wells which are not 
regulated by the Act. 

Third, a system can choose to comply with the Act. If the 
system already meets the Federal regulations, only its routine 
monitoring costs will increase. This will involve no major 
capital expenditures and generally only minor operating increases. 
Larger systems that do on-site 100nitoring will also experience 
increased laboratory costs; however, in Texas most monitoring 
will be done at state laboratories. If a system decides to 
comply but its water does not meet the regulations, its added 
costs will depend upon the option through which the system 
improves water quality •. 

If a sys tern chooses to comply with the Act, there are five 
basic options for improving drinking water quality. These 
options include: treatment in an existing facility; treatment 
in a new or expanded facility; development of another water 
supply source; purchase of drinking water; and merging water 
systems. Each of these alternatives involves new expenditures 
by the water utility. 

Treatment equipment placed in an existing facility will 
involve capital expenditures for equipment purchase and instal
lation. Engineering fees will also be involved in the planning 
and design stages. Variable operating and maintenance costs may 
include chemicals, supplies, labor, general maintenance, energy, 
waste disposal, and laboratory costs (if on-site monitoring is 
done). 

If a system's existing facility will not accomodate the 
necessary treatment devices, facility expansion or construction 
may be necessary. Capital expenditures will include not only 
the equipment purchase and installation but also some or all of 
the following: design, engineering study, land, facility con- ·· 
struction, site development, and construction overhead. The 
operating and maintenance costs will be the same as those 
mentioned above. 
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A system can also choose to replace an old water supply with 
a new supply (e.g., groundwater for surface water or vice versa) 
or to develop a new supply and mix it with the old supply for 
improved water quality. The capital expenditures involved in 
developing a new supply can include construction costs for well 
drilling, transmission pipeline systems, pumping stations, or 
treatment facilities. In addition, engineering fees may be 
involved and treatment equipment may need to be purchased and 
installed. Operating and maintenance costs will generally be 
those listed above. 

A system may decide to purchase better quality water and 
abandon its current source. There are several ways this can be 
do.ne. A comrnuni ty can contract with a private company to 
develop a water source and to provide them with finished, 
delivered water at some price. The community would have no capital 
expenditures and could treat the price of the water as an opera
ting cost. 

As an alternative, the system could purchase raw or treated 
water from another water utility. To transport this water, a 
transmission system might have to be designed, engineered and 
constructed. If the treated water were piped for some distance 
it might have to be rechlorinated after arrival at its destination; 
therefore, treatment facilities and equipment might have to be 
constructed, purchased and installed. Operating and maintenance 
costs would again involve some or all of the categories mentioned 
in the first section. In addition, the price of the water would 
be treated as an operating cost. 

Finally, a system could comply with the regulations by merging 
with an existing system which has a higher quality source of water. 
Drinking water could be mixed and distributed from the larger, 
newly created system. Merging could involve neighboring or remote 
systems. The capital expenditures involved in merging systems 
could include pipeline and/or new facility construction. Both of 
these construction jobs would involve design, engineering study, 
land acquisition, site development, and construction overhead. 
In addition, new treatment equipment might have to be purchased 
and installed. The operating and maintenance costs would be 
those mentioned in the first section. 

SOURCES OF REVENUE 

Water system owners and operators are concerned not only 
with the costs of complying with the Act but also with who will 
pay those expenses. This section surveys the various revenue 
sources available to water systems. These revenue sources are 
best assessed in terms of the type of water system involved. 
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There are three broad categories of systems in Texas--muni
cipal, private, and special district. Mtmicipal water systems are 
government owned utilities which serve community areas. Private 
systems are either investor-owned utilities, non-profit systems 
(e.g., water supply corporations), or wholly-owned systems such 
as restaurants, service stations, and trailer parks. Water 
districts are separate governmental entities with some of the 
characteristics of general purpose local government. Non-community 
areas, such as roadside rest stops and parks can also be served 
by government owned, though non-municipal, water systems. Each 
of these types of systems can draw upon its tmique set of revenue 
sources. 

Mtmicipal Water Systems--Bonds 

Mllllicipal water systems generally finance major capital 
expenditures through bonds, loans or grants. A municipality can 
sell either general obligation or revenue bonds. General obli
gation bonds are backed by the full faith and credit of the 
municipality and are commonly paid off from property taxes and 
other general revenue. State statute requires that these bonds 
be approved by a JIBjority vote of the property taxpaying voters 
of the municipality. Revenue bonds are secured by the income 
generated from a public utility (i.e., water rates). Mllllicipal 
water utilities have traditionally been financed through revenue 
bonds which have no referendum requirement, although the 
governing body of the community must authorize the bond sale. 

The only specific constitutional limitation on Texas muni
cipal debt is found in Article 3, Section 52 of the Texas Consti
tution. In this section, bonded debt for water conservation 
and development is limited to 25% of the assessed valuation of 
real property. There are also several practical limitations to 
municipal debt. The constitutional requirement of a two percent 
sinking fund* for municipal debt issues (Article 11, Section 
6) and constitutional limits on property tax rates (Article 8, 
Section 9) effectively restrict the ability of municipalities to 
incur general obligation debt. 

Mtmicipal Water Systems--Grants/Loans 

If bonds are not a feasible revenue source for small commu
nities with water requ1r1ng expensive treatment, federal grants 
or loans may be a promising alternative. There are several 

*Sinking funds are funds established to accumulate periodic 
contributions which, when totaled together with interest, 
will be sufficient to retire term bonds at their maturity. 
A fund can also be used to accumulate capital reserves for 
future capital expenditures. 
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sources of federal financial assistance. The Farmer's Home 
Administration (FmHA) is a federal agency within the Department 
of Agriculture. The FmHA lends money to municipalities, counties 
and nonprofit n.tral water systems that cannot obtain financing 
on their own for installation, repair, improvement or expansion 
of rural water and waste disposal systems. To meet eligibility 
requirements, system plans and specifications must comply with 
"state and local heal th and pollution regulations and other 
requirements". In addition, environmental impact statements and 
documentation of "legal capacity, economic feasibility and 
financial responsibility" must accompany applications for assis
tance (6). These applications are filed at county FmHA offices 
and are-approved or rejected by the State Director*. The FmHA 
also has some funds available for construction grants; however, 
the amount of these funds varies from year to year with Congres
sional appropriations. 

Federal assistance is also available for some larger muni
cipalities and urban counties through Community Development Block 
Grants administered by the Department of Housing and Urban Develop
ment (HUD). There are two basic categories of block grant reci
pients. Entitlement recipients receive yearly funds based upon 
an allocation formula or previous HUD funding. Any locality that 
is an 'entitlement' recipient may use block grant funds for con
struction and improvement of water system facilities (7). Cities 
or counties can also become 'discretionary' recipients-by compe
ting for one year discretionary grants which could also be used 
for construction and improvement of water system facilities (8). 
Applications for assistance may be filed at Area HUD Offices*:-

Federal grants and loans are also available through the 
Local Public Works Program l.Dlder the Economic Development Admin
istration (EDA) within the Department of Commerce. The purpose 
of this program is to "provide immediate useful work to unem
ployed and l.Dlderemployed persons in designated project areas" 
(9). To be eligible for these funds the locality must be in a 
redevelopment area or economic development center characterized 
by unemployment levels substantially higher than the national 
average. These areas are designated by the EDA using local 
employment statistics. Preapplication conferences and applica
tion assistance can be arranged through the regional EDA office 
in Aus tin, Texas*. 

In addition to these federal sources of revenue, municipali
ties and special districts can also receive financial assistance 

*Appendix D contains information concerning the types of 
federal assistance, fund uses and restrictions, eligibility 
requirements, and application and award processes. 
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from the Texas Water Development Board (TWDB) which administers 
the Water Development Ftmd. This Board is constitutionally 
authorized to sell up to ~500 million in bonds. With this bond 
revenue, the Board aids any political subdivision (city, water 
district, or water authority) of the state. Financial assistance 
is administered through loans, in which the 1WDB purchases the 
municipality's or special district's bonds at lower than normal 
market interest rates. Applications for assistance may be made 
to the Development Ftmd Manager in Austin, Texas. 

Municipal Water Sys terns- - Local Revenue 

Municipalities usually finance the operating and maintenance 
costs of drinking water systems from tax or non-tax revenue. 
Increased costs may lead some municipalities to more intensive 
use of these revenue sources. The property tax is· the primary 
source of tax revenue for J1D.1nicipalities in Texas. Mtmicipali
ties can raise the tax rate within their jurisdictions to increase 
their property tax revenue; however, there are constitutional 
limits to these tax rates. General law cities (population tmder 
5,000) have a tax rate ceiling of $1.50 on each $100 of property 
valuation, while home rule cities (population over 5,000) have a 
tax rate ceiling of $2.50 per $100. 

A second municipal tax source in Texas is the local sales 
tax. In 1967, the Texas legislature provided that rnunicipali ties 
may levy a 1% sales tax in their jurisdictions as a supplement to 
the state sales tax of 4%. This tax can be implemented after 
a successful local referendum. Funds are then collected by the 
state and returned to the city. Currently, 659 out of approxi-. 
mately 1000 municipalities are taking advantage of this tax. It 
could be an alternative for those remaining cities faced with 
increased costs providing the community has a retail market which 
would generate enough revenue to justify the tax. 

Non-tax revenue includes user charges, fees, fines, interest 
earnings on cash balances, sale of property, and special assess
ments. None of these sources has the potential of providing for 
the general welfare in a community. However, water rates could 
be used more intensively to pay for public water system operating 
and maintenance costs. 

Private Water Systems 

Private water systems fall into three broad categories: 
investor-owned, non-profit, and wholly-owned systems. Investor
owned and non-profit systems can finance major capital expendi
tures in three ways. They can issue revenue or corporation 
bonds; however, the effectiveness of this method will depend upon 
the soundness and bond rating of the system. The system can also 
establish a sinking fund either to accumulate capital or to back 
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their bonds and improve their bond rating. And finally, the 
system can seek loans froM private banks. The availability of 
private loans also depends upon the credit rating of the system. 

To finance increased operating and maintenance costs, inves
tor-owned and non-profit systems can raise water rates. An 
investor-owned system also has the option to retain more of its 
earnings and distribute less in dividends to its stockholders. 
Retaining earnings may in the long run lower the value of the 
system's stock. Therefore, most systems will probably choose to 
raise their water rates and pass part of the burden on to the 
consumer. 

Wholly-owned private systems in Texas, such as restaurants, 
service stations, and trailer parks, will generally be harder hit 
financially by the requirements of the Act than investor-owned 
systems. To finance major capital expenditures they usually 
can turn only to sinking funds or to private loans. Sinking funds 
may not be adequate to finance immediate large capital invest
ments and private loans may be difficult for small systems to 
secure. Increased operating and maintenance costs will probably 
be met by passing the increases on to the consumer, either in
directly through higher prices for other services (in restaurants 
or service stations) or by charging higher water rates or rent 
(in trailer parks). 

Special Water Districts 

Special districts in Texas are governmental entities with 
many of the financial powers of general purpose governments. 
One significant difference., however, is that special districts 
are "exempt from the tax and debt limitations imposed on general 
purpose governments" (10). Thus they have often been established 
to circumvent constitutional and statutory restrictions on muni
cipal taxing and indebtedness. Special water districts in Texas 
can be created tmder the general laws of the state or by special 
act of the legislature. It is not tmusual for special districts 
with different titles to perform identical functions or to differ 
only in degrees of power and authority. Some of the different 
water district titles include: Water Control and Improvement, 
Water Improvement, Fresh-Water Supply, Mtmicipal Water, Water 
Supply, and Improvement Districts. 

To finance capital costs, special water districts can sell 
bonds, secure loans, or accumulate capital reserves. Some can 
sell general obligation, revenue or combination bonds. All can 
establish sinking funds either to back revenue bonds or to pre
pare for future capital expenditures. And finally, they can 
secure loans through the Water Development Board or the FmHA. 
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To finance increased operating and maintenance costs, water 
districts can use property taxes, water rates, charges, miscel
laneous fees, and special assessments. 

INCOME DISTRIBUTION AND LOCAL COMPLIANCE 

In order to comply with the Safe Drinking Water Act, public 
and private Texas water systems may incur new capital, operating 
and maintenance expenses. These costs can be met through two 
basic methods of financing - direct payment and long term finan
cing through bonds and loans. Methods of financing can be subsi
dized in different ways - grants, low (below-market) interest 
loans, and bonds. However, long term financing must be repaid. 
The three sources of ultimate payment are user fees and assess
ments, taxes, and profit reductions for private enterprise. 
These ultimate sources determine who bears the financial burden 
of compliance with the Act. This section explores the income 
distribution effects of these ultimate sources of funds. Some 
types of costs are only financed through certain methods. Opera
ting and maintenance (0 & M) costs are usually paid by user fees 
(water rates) and not via bonds or loans. Thus, 0 & M expenses 
cannot be supported by tax supported loan guarantees. Each type 
of system can only draw upon certain sources of financing. 
Private system costs cannot be supported through taxes. Public 
systems do not have a profit margin into which to cut in order 
to pay extra costs. 

User Fees and Assessments 

The costs of compliance with the Act can be financed simply 
by increasing the rates charged to water users for water consump
tion. Most water systems in Texas use decreasing block rates 
where each customer pays a unit charge for metered water consump
tion - as greater levels of water are used, the block rate drops. 
If water rates finance compliance with the Act, users will pay in 
proportion to the amount of the water they use, as distributed by 
the blocks. Large volume users pay proportionally less than 
small consumers under a decreasing block rate structure. 

Some small private water suppliers do not charge explicitly 
by consumption, but rather fix a water fee or service charge per 
customer for some specified period. This service charge may 
include average costs for water supply, sewerage, rubbish re
moval, and other costs; it may remain constant until the sum of 
fees no longer covers total costs. If fees based upon average 
cost pricing are increased to cover the expense of Act compliance, 
all customers share expenses equally, but the amount paid bears 
no relation to water volume used. The water customers would pay 
an equal share of the costs. Small water users would thus subsi-
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dize large volume consumers if system water usage varies greatly. 
Since most 'service charge' systems are private mobile home parks 
which serve only residential customers housed in similar units, 
subsidy effects may be small. 

Capital costs may be financed directly by users, rather than 
through loans or bond issues. This alternative involves a one-time 
assessment against each customer. Typical assessments for street 
improvement and sewerage are calculated in proportion to property 
frontage or length of connection. An alternative would be to 
charge an equal assessment to all users. Another approach would 
be to assess customers in proportion to their water consumption. 
Each option distributes the relative cost burden differently. 
Some distinctions would probably be made by type of user, whether 
residential, commercial, or industrial. Public or private sys
tems could use assessments. Such a one-time assessment could 
have drastic impacts on families or businesses. 

Taxation 

The costs of compliance can also be financed via taxes raised 
at the local level. This alternative is possible for municipal 
supp 1 i er s and spec i a 1 water dis tr i ct s • Mun i c i pa 1 it i es in the 
State of Texas have the power to add one percent to the state's 
four percent sales tax or to tax property within their jurisdic
tion to support their duly authorized activities. Special water 
districts or limited purpose governments which supply water can 
tax property to raise tax revenue. Private water systems do not . 
have the power to tax. Both sources · of local tax revenue are 
considered regressive, in that lower income households are 
thought to pay a larger proportional share of their income 
toward the support of government services. If local taxes 
are used to pay the expenses of Act compliance, lower income 
families may pay a higher effective tax rate than higher income 
families. 

Local tax revenues do not place the burden of costs directly 
on water consumers in proportion to their use. The burden will 
fall on the citizens of the taxing jurisdiction (who in all 
likelihood will be water users) in proportion to the value 
of items purchases or property owned. Use of taxation distorts 
the consumers' water use decisions, since the price of water 
would not include all the costs of production. 

Another income distortion could occur if the taxing juris
diction does not coincide with the boundaries of its water service. 
If a municipal water supplier sells water to customers outside 
its taxing jurisdiction, but finances the sys tern with tax revenue, 
the taxpayers of that jurisdiction will bear the burden of com
pliance for the outlying customers. Such a situation could com-
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pound the regressive nature of local taxes if the outlying area 
is more affluent than the jurisdiction. 

State or Federal Financing 

The state or federal governments could subsidize Act com
pliance costs for municipalities or special districts, but not 
for privately owned water systems. This could be accomplished 
through outright grants, loans, or bonds with more favorable 
repayment conditions than could be obtained unassisted in the 
private market. The source of these subsidies would be the 
revenues collected from state taxes or federal taxes. 

The State of Texas obtains approximately 40% of its revenue 
through a four percent general sales tax and several selective 
sales taxes. The earlier comments regarding the regressive 
nature of sales tax at the local level hold true on the state 
level, but the disparity between those who would benefit and 
those who would pay is even wider. The incidence of the burden 
of financing the costs of compliance is spread among all state 
taxpayers. Costs are incurred by relatively few of the state's 
water systems. 

The federal government currently subsidizes local water 
system capital construction financed through the sale of muni
cipal or special district bonds by exempting from federal income 
tax the interest earned on those bonds. This allows public water 
systems to borrow money at more favorable rates than would other
wise be available. The federal government could further subsi
dize such systems through outright grants, direct loan subsidies, 
or loan bond guarantees. Such federal subsidies cannot be offered 
to private water systems. 

Personal and corporate income taxes are the principal sources of 
federal revenue which would be used to finance the subsidies. 
The federal income tax is generally considered progressive; that 
is, tax liability is greater as income increases. The burden of 
corporate income tax falls upon consumers, employees, or inves-
tors. If federal tax revenue is used, then all taxpayers bear 
the financial burden of local compliance with the Act. Of 
course federal subsidies would be available throughout the 
entire country. The distributional impact of federal subsidies 
could be viewed as asking the ~ore developed areas of the country 
(which may have higher federal tax and better drinking water 
treatment facilities) to pay for compliance in less developed 
areas. 
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Owner-Supported Compliance 

Private, wholly-owned, and investor-owned water systems are 
considered "for-profit" enterprises. The profit margin of any 
profit-making enterprise could be used as a source of financing 
that system's compliance with the Act. This alternative cannot 
be expected to be' popular with private water system owners or 
investors, because they have invested in such enterprises primarily 
to gain a profit. They would prefer to pass extra costs on to 
their customers. However, in highly competitive markets where 
customers could easily switch to or move to another water supply, 
an enterprise might be forced to swallow the costs. If this did 
occur, a single owner or a number of investors would bear the 
burden of financing their system's costs of compliance. 
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CHAPTER FIVE: ADMINISTRATIVE ISSUES 

This chapter discusses issues that relate to the implementa
tion of the Safe Drinking Water Act. The first section assesses 
the distribution of enforcement responsibilities between a state 
and the EPA. Other sections cover monitoring and reporting 
procedures, public notification requirements, variance and 
exemption provisions, civil court actions, and regionalization. 
The final section presents three vignettes developed from 
the survey of local water systems. 

DISTRIBUTION OF ENFORCEMENT RESPONSIBILITIES 

Even while establishing a federal role in drinking water 
programs, Congress showed a strong preference for state enforce
ment of drinking water regulations. State enforcement primacy 
avoids establishment of a federal bureaucracy to regulate the 
many local water suppliers in the United States. It also avoids 
duplication of the organizational structures already existing 
to some extent in all states. 

The EPA has made contingency plans in the event that Texas or 
other states do not desire primacy, do not meet certification re
quirements in the Act or, having assumed primacy, do not ade
quately enforce the Act. Contingency plans may become important 
if a state ceases to enforce the law when the federal government 
ends financial assistance to enforcement programs. 

The EPA contingency plans include several options for dif
ferent levels of federal/state partnership in the enforcement of 
the primary drinking water regulations. The maximum level of 
state control occurs when the state enforces the law under federal 
supervision and review. The maximum federal involvement would 
occur if the EPA accepted responsibility for a state's drinking 
water program. In between these two extremes, there are various 
degrees of EPA and state collaboration. The EPA's intention is 
to get a state to carry out as much of the prescribed drinking 
water program as it is willing and able to do. Tpe EPA hopes to 
limit its assistance to those areas where the state is unwilling 
or unable to assume responsibility. 

The federal government also retains residual enforcement 
responsibilities in the event of "imminent and substantial" danger 
to public health. In such cases the EPA may, after consultation 
with state and local authorities, issue orders necessary to 
protect public health. The EPA may also bring civil action for 
relief, including a restraining order or a temporary or permanent 
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injunction. Any violation of an EPA emergency order is punishable 
by a fine of up to ~S,000 per day in U.S. District Court. 

A state, once it obtains primacy, enforces compliance with 
the ~CLs by water suppliers. It adopts monitoring, reporting, 
and record-keeping procedures consistent with the Act. It can 
grant variances and exemptions to public water systems that are 
not immediately able to meet the MCL requirements. The following 
two sections explore these state enforcement program elements. 

MJNITORING AND REPORTING 

Bacterial Analysis and Reporting 

The EPA regulations require drinking water samples be taken 
at regular intervals for the purpose of determining the level of 
coliform contamination. The number of samples required for 
community systems is proportional to the population served by the 
system. 

If the t-r.L for coliform is exceeded in a sample, the water 
supplier is required to notify the state within 48 hours. In 
addition, daily check samples would be required at that sampling 
point until two consecutive daily check samples are in compliance. 
All daily sa~ples confirming coliform contamination must be 
reported to the state within 48 hours. 

In addition to bacteriological monitoring, the EPA requires 
states to conduct sanitary surveys on a systematic basis. The· 
TDH already has a bacteriological monitoring program along the 
lines of the EPA requirements. The TDH accepts samples for 
in-house bacteriological testing from all public water systems. 
There are also 56 public water systems with state certified 
labs for bacteriological testing. The current sampling 
frequency corresponds to the RPA regulations. In additi~n, 
the 1DH makes sanitary surveys; an estimated 2,700 on-site in
spections were made during 1976. 

Certain problems do exist with the current Texas program. 
The TDH is not certain whether it has located all the public 
water systems in the state. Some systems do not regularly submit 
the required water samples. If all systems did comply, the TDH 
estimates that the annual number of bacteriological samples could 
rise from the FY 1977 level of 305,000 to 600,000* per year. 

*Communication from C.K. Foster, P.E. to Dr. David Eaton. 
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One issue is whether sufficient funds for lab technician salaries 
and equipment for these tests will be made available. The TDH 
has estimated additional laboratory costs of $235,000 to $400,000 
arising from the increased volume of testing. The TDH would also 
like to increase the number of on-site inspections to 7,500 per 
year. 

Inorganic Chemicals 

The EPA regulations require an annual inorganic chemical 
analysis for each community water system which uses surface water 
sources. Community water supplies from ground sources need to be 
analyzed once every three years. The EPA requires that non
community systems be evaluated for nitrate concentrations at 
intervals determined by the state. 

When an inorganic contaminant analysis (excepting nitrate) 
exceeds the K:L, the test result must be reported to the state 
within seven days, and three additional samples must be analyzed 
within a month. If the average of the four analyses exceeds the 
MCL, the monitoring continues at a frequency determined by the 
state until two successive samples are within the PCLs. In addition, 
notification of these results must be given to the state and 
consumers. 

For nitrate analysis, the average of two analyses is used to 
determine lCL compliance. If one sample indicates nitrate con
tamination, another analysis must be initiated within 24 hours. 
If the average contaminant level still exceeds the K:L, the 
supplier must notify the state and the public. 

The TDH does require an annual inorganic chemical analysis 
of each public water system. However, only fluoride and nitrate 
levels are measured in these samples. Heavy metal concentrations 
are not currently evaluated in TDH sampling. The present in
organic chemical testing of the TDH costs approximately forty 
dollars per test. The TDH estimates that testing a water sample 
for all the inorganic and organic constituents included in the 
EPA regulations will cost $400 per test. Of this amount, heavy 
metals testing may cost between $100 and $150 per test. 

Cost impacts upon TDH could be reduced if Texas were to 
adhere to the lower sampling frequencies allowed by EPA regula
tions for ground water and non-community systems. For communities 
using groundwater, the state could test for inorganic constituents 
every three years. The testing of non-community systems could 
be limited by TDH to nitrate concentrations, done at some reduced 
frequency. 
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Organic Chemicals 

The EPA regulations require organic chemical analysis at 
least once every three years for community water systems utili
zing surface water sources. If an analysis indicates a level of 
a regulated . organic chemical above the MCL, the test result must 
be reported to the state within seven days and three additional 
samples must be analyzed within a month. If the average of the 
four analyses exceeds the MCLs, the state and consumers must be 
notified. In the case of excessive contamination, monitoring 
continues at a frequency determined by the state tmtil two suc
cessive samples are within the K:Ls. The TDH does sample routinely 
for organic chemicals. To evaluate a sample for organic chemicals 
costs the 1TIH between $250 and $300. 

Turbidity 

The EPA requires all public water systems using surface 
sources to sample daily for turbidity*. At present, only the 
large water systems in Texas are taking turbidity measurements. 
The TDH requires only that drinking water be clearer than five 
units of turbidity at representative distribution entry points. 

Under P.L. 93-523 regulations, smaller systems with surface 
water sources will be required to sample for turbidity by using 
approved turbidity meters. These turbidity meters are relatively 
easy to operate, but require periodic maintenance and adjustment. 

Reporting and Record Keeping 

Except in cases where M::Ls are exceeded, all test results 
must be reported to the state within 40 days. In any case of 
non-compliance tmder the EPA regulations, state notification is 
required within 48 hours. When the state performs the analysis, 
water supply systems need not report the results to the state. 
In Texas, all bacteriological and chemical tests are con
ducted by TDH laboratories, with the exception of bacteriolo
gical testing done by the 56 local systems with certified lab 
facilities. Samples are mailed to a TDH laboratory and the 

*The interim regulations limit turbidity to one turbidity unit 
for representative entry points to the distribution system. 
Five or less units can be acceptable if the turbidity does not 
(a) interfere with disinfection; (b) prevent chlo~ine· residual 
distribution through the distribution system; or -(c) interfere 
with microbiological determinations. 
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results are mailed back to the water system. Public water sys
tems that conduct their own bacteriological tests are required to 
report all test findings monthly. In the future these systems 
must report positive test results within 48 hours. 

EPA regulations require that bacteriological test data be 
kept for five years and that chemical test data be kept for ten 
years. This regulation is specifically directed at the owners 
and operators of public water systems. At present, the TDH 
keeps bacteriological test data for one year and chemical test 
data for an indefinite time period. The TDH advises the owners/ 
operators of water systems to keep these records for use in re
sponding to consumer inquiries or complaints. Storage of test 
data should not be a major problem for the individual water 
system, but does present a handling problem for TDH. To manage 
this information TDH is in the process of converting to computer 
data storage. 

NOTIFICATION 

In cases where excessive contaminant levels are found or 
monitoring requirements are not followed, the owner/operator of a 
water system is required llllder the Act to advise the consumers of 
these conditions. The intention of this provision is that the 
public, when notified of these failures, will exert pressures on 
the utility to comply with the Act. 

The EPA regulations spell out in detail the requirements for 
informing consumers of excessive contaminant levels, variances. 
and exemptions received, failure to follow variance and exemption 
compliance schedules, and monitoring neglect. Under all these 
circumstances, notice must be given in the first set of water 
hills and must continue on a quarterly basis. In cases when 
bills are not given or not given every quarter, other forms of 
direct mailing may be substituted. For excessive contaminant 
levels, a notice must also be published within 14 days in a 
general circulation daily for three consecutive days or in a 
weekly paper for three consecutive weeks. Notice must also be 
furnished within seven days to area radio and television stations. 
These additional notification requirements may be imposed for 
other compliance failures when circumstances make immediate or 
broad notice appropriate to protect the public health. 

The notification requirement for non-community systems is 
limited to the notification of persons served. In all cases, 
public notices JlllSt fully inform the users of the system in a 
clear and tmcomplicated manner of the system's violation of Act 
regulations. The notice llllSt include any preventative steps that 
should be taken by consumers. In addition, notices may provide a 
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balanced explanation of the significance of the violation and the 
steps taken to resolve the problem. 

The TDH at present follows EPA regulations with regard to 
public notification. One problem for the state is how to be 
sure that notification is given in a clear J11anner. It may be 
possible to standardize notices for a particular class of violations. 
It also may be necessary for TDH to establish a review process 
for water system notification procedures. 

A major rationale for the public notification requirements 
is the belief that public opinion will encourage a public water 
system to comply with the primary drinking water regulations. 
The strength of public pressure will depend on the public's 
perception of the health hazard that results from a case of 
non-compliance. The effectiveness of consumer pressure may vary 
with the type of water system. Consumer protest may have more 
influence on a nunicipal system (accountable to elected officials) 
than on a privately owned water system. 

COURT ACTIONS, VARIANCES, AND EXEMPTIONS 

The Act provides for court action initiated either by a 
state or the EPA in efforts to enforce compliance with the Act and 
its regulations. There will be circumstances where it is not 
possible for a water system to come into immediate compliance 
with all EPA required treatment techniques and MCLs. To provide 
for these instances, the Act includes provisions for the issuance 
of variances and exemptions from portions of the drinking water 
regulations where such actions would pose no significant public 
health hazard. 

Civil Suits 

If efforts to gain voluntary compliance with the Act are not 
successful, the Act provides for civil court actions to enforce 
its provisions. In the event that a public water system is found 
in non-compliance with the primary drinking water regulations, a 
state may request the EPA to bring civil suit against the offen
ding public water system in federal district court. In the event 
that a state lacks primacy or a state with enforcement primacy 
fails to enforce a primary drinking water regulation, the EPA may 
bring court action against a public water system on its own 
initiative. 

The court may enter any judgement necessary to protect public 
health, providing that compliance time and the availability of 
alternate water sources are considered. In the case of willful 
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violations, the court may impose a fine of up to $5,000 for each 
day of violation. 

In the case where both the state and the EPA tail to 
enforce the primary drinking water regulations, the Act provides 
for citizen suits in U.S. District Court against offending water 
systems and against those government agencies failing in their 
enforcement responsibility under the Act. Citizen suits are 
limited in that no civil action may be initiated until 60 days 
after the plaintiff has notified the EPA, the responsible state 
agency, and the violating water system. Citizen suits are not 
allowed when the state or EPA has commenced action to require 
compliance with the primary drinking water regulations. 

Variances and Exemptions 

In legislating the Safe Drinking Water Act, Congress realized 
that some water systems may be tmable to comply immediately with 
the primary drinking water regulations. The Act thus provides 
for grants of exemption and variance from portions of these regu
lations. Exemptions are restricted to existing systems that 
cannot immediately comply with an MCL due to economic or other 
compelling factors and where the granting of the exemption would 
not pose an tmreasonable risk to public health. Variances are 
limited to systems which cannot meet an K:L despite the application 
of generally available treatment techniques. As with exemptions, 
there must be a determination that the variance would not result 
in an unreasonable risk to health. 

The granting of both exemptions and variances will be the. 
responsibility of TDH with review by the EPA. Figures 5-1, 5-2, 
and 5-3 are EPA charts describing the process the state must 
incorporate within its procedures for granting variances and 
exemptions. In all cases, within one year of a variance or 
exemption from an K:L a compliance schedule must be established. 

Time limits for exemptions are specified since exemptions 
are based on non-technical factors. Full compliance under an 
exemption JllJSt occur within s~ven years of the effective date of 
the primary regulation. However, if a public water system enters 
into an enforceable agreement to become part of a regional system, 
the time limit for compliance is nine years beyond the effective 
date of the regulation. 

Variances are granted on grounds of technical feasibility. 
Therefore, the Act does not specify a time frame for variance 
compliance schedules. 
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TW'O aspects of the exemption process which warrant further 
discussion are the grounds upon which they are granted and their 
relation to public health. Exemptions are granted for economic 
and other factors. Exemptions exist, in part, to lessen the 
immediate financial impacts on the smaller water systems resulting 
from the implementation of the Safe Drinking Water Act. Some 
treatment techniques may cost more than a smaller water system 
can pay. In determining the ability of a system to purchase the 
necessary technology to upgrade their supplies, the EPA suggests 
consideration of economic problems such as high per capita cost 
for the needed facilities, low per capita income, and small 
numbers of residents served by the system. 

Since it is not the intention of the Act to deprive any 
area of its drinking water, the EPA suggests that a high degree 
of flexibility should be exercised in cases where the failure to 
receive an exemption would result in termination of water service. 
Other factors such as unavoidable delays in obtaining equipment 
or personnel may also compel the granting of an exemption. During 
the period of the exemption, the system is expected to overcome 
the circumstances that warranted the exemption. To overcome 
their financial limitations, small systems may need to find 
additional funding sources and/or establish or join some form of 
regional system. 

A second issue important to the granting of an exemption (or 
a variance) is the determination of what constitutes an "unrea
sonable risk to public health." The determination of whether a 
level of contaminant poses an tmreasonable health risk is based 
on the length of exposure and the number of individuals exposed. 
The EPA regulations state that where exemptions or variances are 
granted, appropriate control measures should be included in com
pliance schedules to minimize the danger of exposure to the public, 
especially to susceptible individuals. 

An additional technical issue arises in the issuance of 
variances related to the term "generally available treatment 
technique." If the application of available treatment techniques 
cannot improve a system's water enough to meet the MCLs, a vari
ance may be granted. The EPA suggests that "generally available 
treatment techniques" are those methods that are technologically 
feasible and available at a reasonable cost to larger water 
systems. This definition may encourage the creation of larger or 
regional systems. In some areas of Texas, regionalization may 
not be feasible and relatively isolated communities may face 
large capital expenditures. 

Procedures for Variances and Exemptions 

Obtaining a variance from an MCL requires a hearing prior to 
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the effective date of the variance as well as a hearing on 
subsequent compliance schedules. A variance from a treatment 
technique requires a hearing prior to the effective date of the 
variance but a hearing on compliance schedules is not required. 
Hearings are not required for exemptions but are required for the 
proposed compliance schedule adopted when an exemption is granted. 
A state is required to act on a request for a variance or exemption 
within 90 days of the request. Also, a state must prescribe a 
required compliance schedule within one year of the granting of a 
variance or exemption. 

Amendments to Article 4477-1 (V.T.C.S.) were passed in the 
1977 Texas legislative session to provide TDH with the variance/ 
exemption procedures required by the Act. The TDH intends to use 
the Texas Administrative Procedures Act as a guide to its actions 
in consideration of variances/exemptions, as illustrated in figure 
5-4. Under the Texas Administrative Procedures Act, public notice 
of a hearing rnust be given at least ten days before the hearing 
is scheduled to convene. This notice must include the time, 
place and nature of the hearing as well as references to statutes 
and regulations involved and the legal basis for the hearing. 
Dissatisfied parties may appeal for a rehearing within 15 days of 
a final judgement. The agency must act on a request for a re
hearing within 45 days of the final judgement. If refused a 
rehearing, a dissatisfied party can petition for judicial review 
of the administrative action. 

An administrative problem is posed by the large volume of 
variance/exemptions likely to be requested upon the implementa
tion of the Act. The TDH may wish to hold blanket or bloc 
hearings for variance/exemption requests from systems in similar 
circumstances. At present, the EPA has not raised serious objec
tions to this approach. 

EPA Oversight 

The EPA has a major oversight role over the variance, exemp
tion, and compliance schedules granted by a state as noted in 
figure 5-5. The EPA regional office receives state notification 
of all variances and exemptions along with justifying documenta
tion. Within 18 months of this notification, the regional office 
must complete a review of the variances or exemptions granted and 
any compliance schedules that have been established. Subsequently, 
the regional EPA reviews all variances, exemptions, and compliance 
schedules at least once every three years. If the EPA determines 
that a state has abused its discretion in granting a variance/ 
exemption or in establishing a compliance schedule, the EPA may 
propose a revocation of the variance, exemption, or compliance 
schedule. Notice of this intent must be published in the Federal 
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FIGURES4 

HEARING PROCEDURES UNDER THE TEXAS ADMINISTRATIVE PROCEDURE ACT 
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Register and a public hearing must be held on the EPA findings 
and proposed response. Based on the public hearing and comments 
received, the EPA may revoke.its review findings, may revoke the 
variance/exemption, or may revise the compliance schedule. If a 
state takes corrective action prior to the public hearing, the 
EPA can rescind the application of its finding to the variance, 
exemption, or compliance schedules in question. 

REGIONAL WATER SYSTEMS 

Those systems that fail to comply with MCLs have an option 
of joining with other systems in the area to form a larger system 
that will have superior resources. There are several strategies 
of regionalization with varying levels of system interaction and 
self-reliance, including: 

- a producer/client relationship; 

- multiple or dual system co-ownership; and 

- total integration of two or more existing 
systems to form a completely original entity. 

Problems inherent to regional entities include the scarcity of 
water, construction costs, and political attitudes. Once a system 
is formed, there are continuing problems relating to the question 
of 'who pays how much' and 'who will receive the benefits'. Even 
with these obvious obstacles, there now exist viable regional 
systems in Texas. Additional systems may come into existence, 
given proper federal and state support. 

Rationale for Regional Systems 

The interest in the issue of regionalization sterns from the 
belief that 'in union there is strength'. Many of the communities 
that are not in compliance with the Safe Drinking Water Act are 
very small with no industry and low daily water usage. It may not 
be financially practical for these systems to build individual 
treatment plants to remedy contaminant difficulties. However, 
it may be possible for several communities to band· together to 
achieve compliance. They may exploit new, acceptable sources of 
water; for example, communities that have used groundwater can 
share the costs of a darn or delivery system and thus obtain suf
ficient surface water. Or, the regional unit may be able to 
install a treatment plant at a central location to upgrade existing 
raw water. The institutional settings through which the decision 
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making process in these regional systems can be carried out are 
discussed below. They are mainly distinguished by the degree of 
retained self-sufficiency. 

The simplest and easiest form of regionalization is the 
'supplier/client' system--where one utility purchases water from 
another. There is little integration since each system maintains 
a separate administration and water distribution system. One 
sensitive issue is that the supplier is in a monopoly position 
vis-a-vis water quantity, quality and price. 

A more complex regional system strategy is co-ownership. Two 
suppliers join for the purpose of obtaining water and share 
costs and water. Each would own a part of the gathering and/or 
treatment facility. This concept is similar to the present 
nunicipal co-ownership of electric power generation plants. 

The third type of regionalization is near-total integration 
with each original system retaining only its water distribution 
systems. The remainder of the system, including wells, dams/ 
impoundments, treatment plants and intersystem delivery piping, 
would be owned by the regional entity. It would be controlled by 
a board of directors elected either by area or by the general 
population of consumers. Questions may arise as to the relative 
influence of the smaller systems as opposed to larger or faster 
growing systems. 

Problems of Regional System Planning 

One limit to regional systems is that there may not be 
adequate supplies of potable water. The existence of surface or 
groundwater which can be obtained with known technology at a 
reasonable cost is a prerequisite for any regional system. 
Conflicts may exist between users of groundwater. Some farmers 
may view any extraction of groundwater as a restriction on their 
own supplies. 

Cost also limits regional systems. It is expensive to pipe 
and pump water great distances. In West Texas, it costs about 
$5 per foot for a 6 inch pipeline. Thus, one mile of pipe large 
enough to supply a town of 5,000 could easily cost well over 
$50,000 per mile. 

The politics of 'self-sufficiency' may also inhibit regional 
water systems. Regionalization is predicated on some degree of 
shared control. 

As noted above, once a regional system is built, it may run 
into the questions of who pays the costs and who receives the 
benefits. Who gets how much water? What if one system's popu-
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lation grows at a 100re rapid pace than others? How do population 
shifts change representation on the board of directors? Who will 
pay and via what procedures? Will the original capital invest
ment be paid by a per capita or an equal percent per system 
basis? How will water rates be fixed--will the site closest to 
the source pay the lowest rate? Will water rates be equal? 

There are legal problems for water suppliers that wish to 
consolidate. Can public systems merge with private systems and 
how would this affect the setting of water rates? Can the Farmers 
Horne A<lrninistration rural water systems merge with others? What 
about waste water disposal? Further legal problems can be antici
pated if the water is taken from surface waters of one river basin 
and used in a different basin. This is possible in West Texas since 
the divides are quite low. 

Prospects for Regional Systems in Texas 

Our survey of water suppliers has indicated that a number of 
closely linked, homogeneous communities currently using well 
water (but close to surface sources) are most likely to have an 
incentive to form a regional system*. Well water can be freed for 
irrigation. Surface water may not require expensive treatment 
to meet maximum contaminant levels. Regional systems may require 
fewer expensive treatment plants, larger areas in which to search 
for acceptable water, and reduced total labor and administrative 
costs than separate systems. One disadvantage is that the re
gional systems that exist (and generally work quite well) tend to 
have rather high water rates. 

Regional systems have been encouraged by state and federal 
governments. The FrnHA, the EPA, and the TDH are on record as 
favoring the institution of regional systems. FmHA in particular 
has spent a great deal of Money in the formation of rural water 
systems. 

VIGNETTES 

During field surveys, project participants came upon stories 
of several water systems that were worth retelling. The White 
River Mtmicipal Water District and the Central Texas Water Supply 
Association are two examples of successful regional systems. 

*Two examples are described in the following section. 
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Prior to going to the field, project members read and heard 
about the difficulties facing a group of communities that might 
wish to join together to finance a water supply system. The 
White River and Central Texas systems show that, with patience 
and continuous commitment, regional systems are possible. The 
Grassland case is a perfect example of one type of dilemma of 
small rural water supply systems. Here a few people got together 
to build a system and forsake individual wells. They managed to 
meet FmHA requirements to obtain a loan for system construction. 
Now this voluntary association is faced with the dilemma of 
upgrading the quality of drinking water--at a cost which could 
be unbearable--or returning to individual wells and forsaking a 
system just recently constructed. 

White River Mtmicipal Water District 

The White River Mtmicipal Water nistrict serves the towns of 
Crosbyton, Post, Ralls, and Spur. Water is drawn from a dam on 
the White River and treated through conventional sedimentation, 
coagulation, filtration and chlorination processes. Treated 
water is pumped to the towns through 66 miles of 12-18 inch pipe 
traversing some rough West Texas terrain; at one point the pipe 
rises 100 vertical feet up the side of a rock formation C!). 

The communities waited eight years to move from the idea 
stage to the first flow of water to consumers (2). They spent 3 
years discussing the notion of a regional system and preparing 
bond votes. Two years elapsed between successful bond votes and 
ground-breaking. System construction involved three years' work. 
The system was financed during the first 11 years by property 
taxes as well as water utility fees. Since that time, water 
revenues alone have been sufficient to cover operating, main
tenance, and bond retirement expenses (3). 

The spokesman for the system was enthusiastic about their 
experience with a regional water supply system. He summed up the 
general public reaction as: 

'7hey all like it. The people are proud they 
went ahead with it. A lot of other people around 
here could have and didn't. Those others sort of 
wish they had." ( 4). 

Central Texas Water Supply Association 

The Water Supply Corporations of Armstrong, Dog Ridge, 
Taylor's Valley, and West Bell, near Temple have recently 
formed the Central Texas Water Supply Association to study the 
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possibility of constructing a regional water supply system. Each 
of the corporations draws its current supplies from groundwater 
which contains fluorides in excess of the MCLs. As soon as the 
Safe Drinking Water Act was passed, these communities formed a 
steering committee to consider the feasibility of developing 
surface water sources of drinking water (~). 

The steering committee, which consisted of two officials 
from each WSC, approached the Austin engineering f _irm of CECON, 
Inc., in December, 1976. The Committee asked CECON to prepare a 
feasibility study to : 

- find the best water source; 

- determine what geographical areas to serve; 

- develop the system design; 

- determine the economic feasibility and method 
of financing; and 

- propose possible structures of organization. 

Bruce Dunn, a CECON consul ting engineer, contacted other water 
systems in the area to explain the notion of a regional system. 
Subsequently, 13 water supply systems have joined in financing 
the study; these include water supply corporations, small city 
systems, and water control and improvement districts (WCIDs). 

~ECON's proposed regional system would draw raw water from 
the Stillhouse Hollow Lake and treat it through conventional 
sedimentation, coagulation, filtration, and chlorination processes 
at a plant to be built at the lake. The system would require 125 
miles of transmission pipes, 5.7 million dollars, and perhaps 
three years to complete. The raw water would be purchased from 
the Brazos River Authority. The construction cost would be 
divided equally among the systems, without regard to size. CECON 
has suggested that the FmHA be approached for a loan for the 
project, since the FrnHA has provided some financing in the past 
to each of the water supply corporations involved. The FmHA has, 
in addition, urged other systems to become involved in the proposed 
Central Texas WSA. CECON has also suggested that the Association 
approach the Texas Water Development Board for additional funds 
if necessary. As of May, 1977, implementation awaits the approval 
of the FmHA and the Central Texas Council of Governments (6) . 
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Grassland Water Supply Corporation 

Until the FmHA intervened, the 75 individuals in Grassla·nd 
in Lynn County, Texas, drew their drinking water from individual 
wells. The FmHA, following federal policies to develop rural 
water systems, encouraged these families to join together to 
form the Grassland Water Supply Corporation. The· agency pro
vided a low interest loan to construct the community system. 
Returns from the completed operation barely meet FmHA repayment 
terms. There are no salaried officials responsible for the system; 
all labor is provided on a 'good neighbor' bas is CZ) • 

With the advent of the EPA drinking water standards for 
flourides, Grassland found itself in conflict with one set of 
federal policies after having closely followed another set. Funds 
are not available to build a plant to remove fluorides. Should 
they return to individual wells and abandon a community water 
system so recently constructed? The 75 inhabitants of Grassland 
really want little to do with government at any level. Now, 
with a community water system in place, the Environmental Pro
tection Agency, the Texas Public Utilities Commission, the Texas 
Department of Health, and perhaps other government regulatory 
agencies have entered their lives. A Grassland spokesman sum
marized their frustration with the situation: 

''We come l.Jilder a federal agency ourselves [the 
FmHA] and we think the rules should come through 
the FmHA ••• There has to be some form of reconsi
deration for these small systems. You [the 
interviewer] should not even be here. You don't 
have any business coming down here to this sys
tem duplicating the efforts of the FmHA ••• This 
overlap is in direct violation of President 
Carter's program to streamline the government. 
Leave it all up to the FrnHA since they are the 
ones we owe the money to" · (~ • 
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CHAPTER SIX: SURVEY OF WATER SYSTEM ATTITUDES 

Design of the Survey 

The purpose of this chapter is to present and discuss the 
results of a survey of Texas public drinking water systems 
regarding the Safe Drinking Water Act. Of approximately two 
thousand public water supply systems in Texas, 573 have water 
that does not comply with the K:Ls of the EPA C!). 

The Project members utilized a questionnaire to gain insight 
into local water suppliers' attitudes towards the Act. Specific 
questions were developed to elicit attitudes towards the social 
and economic impacts of the Act, health effects, technological 
options, the potential of regional water systems, and the 
nature and extent of federal and state financial aid to water 
suppliers. The questionnaire went through numerous drafts. 
It was pre-tested on a group of five city managers suggested 
by the Texas Mtmicipal L~ague and officials of the Division of 
Water Supply of the TDH. The final draft is presented as 
Appendix F. 

In order to administer the questionnaire, a set of water 
suppliers was selected. The Project members determined that it 
would be difficult, if not impossible, to make sweeping generali
zations from any small survey of water systems. Therefore, the 
communities were not selected to be a 'random' or even 'repre
sentative' sample. As a first cut, all 6 systems with arsenic; 
selenium, and radium contaminants above the ~~Ls were included (1). 
The 567 systems with either fluorides and/or nitrates above the -
MCLs were categorized by location (in terms of the ten TDH Public 
Health Regions) and contaminant concentrations (2,3). Attentio~ 
was directed to the 5 TDH regions in which the majority of non
compliant systems are present*. Systems with fluorides less than 
3.0 mg/l or nitrates less than 75 mg/l as N03 were given less 
consideration. 

The final set included a spectrum of characteristics 
of interest--size of population served, type of ownership, 
financial status, geographic location, and raw water source**. 

*TDH Public Health Regions 1,2,4,5, and 6 as illustrated in 
figure C-1. 

**The variety of systems surveyed (in terms of contaminants, 
jurisdiction, and population) is shown in table H-2. 
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It will be useful to refer to cross-sections of water 
systems by contaminant, system size, system ownership, water 
source, and system site characteristics. Of the 63 systems 
investigated, sixty have water with contaminants which exceed 
at least one of the K:Ls established by the EPA. Forty-five 
systems have fluorides above the standards, with one repo'rting 
a concentration as high as 8.7 mg/1. Ten systems have drinking 
water which exceeds nitrate standards. Six systems have water 
which exceeds both the nitrate and fluoride MCLs. Two systems 
each have excessive arsenic and selenium. One system has water 
with a radium-226 count that exceeds standards. 

The systems surveyed may be characterized as small. While 
five systems have population that exceeds 10,000, more than half 
of the systems have fewer than 300 connections. Thirty of the 
systems are municipalities, eight are special water districts, 
and 25 are privately owned and operated water systems which serve 
drinking water to the public. Fifty-nine of sixty-three draw 
water from groundwater sources; only four use surface waters. 

Interviewers first checked TDH, Mtmicipal Advisory Council 
of Texas, and U.S. Bureau of the Census publications to acquire 
available background information on the water suppliers. Each 
potential interview was discussed with the appropriate TDH 
regional office and arranged by mail or telephone during 
February-March, 1977. Interviewers arranged to speak with the 
officials responsible for the water system operation. Such 
persons included mayors, city managers, water superintendents, 
city secretaries, private corporation board members, system 
owners, managers, and plant operators. 

INFORMATION AND nIE ACT 

While communities have different levels of sophistication 
regarding the Act, many are aware that their drinking water does 
not meet EPA standards. 

Each system was asked whether it had received a copy of the 
TDH compilation of information about the Act, known as 'The 
Bluebook'. Only one-third of the systems reported receiving the 
TDH Bluebook (20 of 60 reporting). Mtmicipal systems (12 of 28) 
and special water districts (4 of 8) were more familiar with the 
Bluebook than privately owned water systems (4 of 24). 

Each was asked about contacts with state and federal officials 
concerning the status of their water supplies. About half 
of the systems reported contact with the TDH regarding water 
hygiene (31 of 63). Roughly one half of the municipal (17 of 
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30), private (10 of 25) and special water district (4 of 8) 
systems reported such interaction with the State. Contacts 
were usually made between the local water system and one of 
the ten regional offices of TDH; seven contacts were reported 
from the central (Austin) offices of TDH. Systems with excess 
fluorides had more frequent interaction with the State (one 
half of the communities) than systems with a nitrate problem 
(one third). Only three systems reported any discussions with 
federal (EPA) authorities concerning their water supplies. 

ENGINEF.RING AND HEALTH ISSUES 

~hlorination is the only treatment in 87.3% of the systems. 
A few systems reported using water softening, aeration, sand 
filtration, activated carbon filtration, or conventional 
coagulation/sedimentation/sand filtration systems. 

Fifty systems stated that additional treatment would be 
necessary for their water to comply with the requirements of the 
Act. Thirty-five suppliers recognized that fluoride removal 
would be necessary and five knew that they would consider some 
other treatment process or seek another water source. Several 
systems had begun to investigate the costs of installing treat
ment processes such as reverse osmosis. Fifteen of the systems 
anticipated that treatment would result in a waste water disposal 
problem. 

Alternate water supplies will be a solution for some of the 
water suppliers. Over a third had at least one alternate water 
source. The alternatives included existing water supply systems 
(eleven), alternate wells (two), and surface waters (eleven). 
While most systems with an alternate source of supply had only 
one option, five systems had two or more alternate water sources. 

Although system managers may recognize that their current water 
source does exceed the MC Ls, they do not always view the water as 
a health risk. Four out of ten systems with excess nitrate 
levels expressed the feeling that the current standards are too 
strict. Nearly two-thirds (28 of 45) of the systems with excess 
fluorides felt that the MCL was too low. Seventeen systems 
expressed no opinion regarding the standards. 

Feelings about the safety of current water supplies often 
surfaced during the questionnaire interview. Some managers would 
refer to elderly town residents who had consumed that water over a 
lifetime with no apparent detrimental health effects. One water 
system owner stated that "other things will kill you graveyard 
dead "--but not fluoride ( 4). Another cited a greater concern 
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for bacterial contamination: "This is alright for 'dangerous' 
water with seepage or organic problems ••• " (5). Some were simply 
skeptical of the ~Ls: "I don't know where These magic numbers 
came from. I've never heard of any blue babies" (~) • 

Despite such uncertainties, many systems have responded to 
requests from the 'IDH to notify customers that children under 14 
may be harmed by the drinking water. At least one system expressed 
willingness to protect children by buying bottled water in place 
of treating the entire water supply. 

ATTITUDES TOWARDS COST-SHARING 

Drinking water systems have traditionally been self-supporting 
utilities. Large capital expenditures are usually financed 
through the sale of revenue bonds, while water rafes cover operating 
and maintenance costs and debt servicing. The implementation of 
the Safe Drinking Water Act may impose increased capital, operating, 
and maintenance costs. The survey asked about the status of cur
rent water system financing and community expectations for 
dealing with the fiscal implications of the Act. 

Of the 63 water systems surveyed, 30 have some outstanding 
revenue bonds, with indebtedness ranging from $15,000 to ~1,372,000. 
t.funicipal sys terns have more revenue debt than either special 
water districts or private systems. Twenty-four of the 30 muni
cipal systems (80%) have outstanding revenue bonds*, versus 2 
of 8 special districts (25\), ·and four of 13 eligible private 
systems (30 %) **. 

Water rate structures vary. Some, such as those servicing 
trailer courts, have no formal rate structure; water service 
costs are included in trailer or lot rental fees***. Most 

*15 of the 24 municipal systems with bonded indebtedness are 
in West Texas. Ten are in Public Heal th Region # 2 and 5 are 
in Region # 1. 

**Only 13 of the 25 private systems are able to sell bonds. 
The ineligible systems include ten mobile home parks and 
two co-op gins. 

***If the cost of water provision were to increase, rents 
l«>uld be affected. Any rent increases could affect the 
competitive position of the trailer park. As one survey 
respondent put it: " .•• people would move from (a) park 
with increased rates ••• " CD • 
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municipal and special water districts bill for water use through 
a metered decreasinp, block structure. This decreasing block 
involves a fixed charge regardless of use plus increments for 
water consumption that exceeds the base quantity. Residential 
consumers pay surprisingly different base rates for system con
nection. Service charges ranged from $2 to $13.SO and were 
levied upon the first 2,000 (16 systems), 3,000 (29 systems), 
4,000 (2 communities), or 5,000 gallons (1 community). Thus, the 
base rate per thousand gallons ranged from $0.80 to $4.50. No 
apparent regional differences in water rates were discernible. 

Each utility was asked a series of questions regarding the 
issue of who should bear the burden of any increased costs that 
may accrue to water supply systems as a result of compliance with 
the Safe Drinking Water Act. The most frequent response was 
bluntly stated by a Seagraves official, "If they' re gonna make us 
do it, they ought to pay for it ••• " (8). 

When asked about state or federal assistance, SS of 63 
systems felt that the federal government should financially aid 
local water suppliers (87%). Forty-six systems (73%) felt that the 
state should also provide assistance. Only 19% of the systems 
felt that local water suppliers should share the financial bur
den. These attitudes were consistent over all suppliers--munici
pali ties, special water districts, and private water systems. 
Of thirty municipal systems, 25 favored federal involvement, 19 
mentioned state government, and only 8 felt that the local water 
supplier should assume any cost burden. The federal/state/water 
supplier split for the 22 private water systems that responded 
was 17 federal, 9 state, and six local. Of eight special dis
tricts queried, 6, 4, and 3 favored federal, state, and water 
utility assumption of the financial burden, respectively. In 
summary, local water systems would like to spread any costs of 
compliance to federal and state governments. 

A follow-up question asked directly which level of government 
should bear the burden of implementing the Act. The most frequent 
response (21 or 33 %) was "mainly federal." Seventy-one percent 
(45 systems) indicated some degree of federal responsibility. 
Those systems which did not favor federal responsibility were 
the private water suppliers. Private systems may want aid, 
but they do not want federal control. 

A third question asked whether water suppliers would prefer 
loans or grants for both construction and operation of drinking 
water treatment plants. Almost 90 percent of the municipal 
systems responding included grants. Loan guarantees were accep
table to a few private systems and special water districts. 

A final question sought whether the local systems were aware 
of federal or state funding sources for assistance in implementing 
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the Act. Seventeen of 63 systems (27%) could cite a specific 
fund. Sixty percent of the special districts, seventy percent of 
the municipalities, and eighty percent of the private systems 
were unable to name a single source of federal or state aid. The 
sources mentioned most frequently were the U.S. Department of 
Housing and TJrban Development (6 responses) and revenue sharing (2 
responses). 

FINANCE ISSUES 

There are two general sources of money for implementing the 
Act--taxes (federal, state, and local) or direct payment by the 
water users (through water rates, fees, or special assessments).~ 
The following sections explore issues related to the financing 
of small public and private water systems. 

User Financing of Public Systems 

Finding funds for construction of new treatment plants for 
relatively small communities will not be easy. Few if any have 
sufficient income from water sales to accumulate funds for con
struction over a short period of time. Many respondents indicated, 
in addition, a reluctance to turn to bond markets for capital. As 
one system superintendent stated, ''We do not wish to incur any 
debt" (~) • 

Obtaining funds from increased · water rates to cover debt 
servicing, operating, and maintenance of such plants may be 
difficult. While most base rates fall within a range of $2 to $5 
per connection per month, some are substantially higher (e.g., $7 
to ~13.50 per month). In addition, small rural communities often 
are composed of a sizeable percentage of elderly persons living 
on fixed incomes. Any increase in rates could be onerous. As 
another system superintendent noted, 'Water rates have not changed 
here since the system was installed (SO years ago). The town has 
many retirees. Inflation has hurt them ••• " (10). 

In summary, some communities with water supplies that cur
rently do not conform to the EPA standards either (a) do not 
believe that their water requires additonal treatment to meet 
standards; (b) do not agree with the legitimacy of the current 
tCLs; or (c) have a hope (if not an expectation) that some other 
unit of government will bear the financial burden of compliance 
with the Act. 

What are the implications of financing improvements by 
changes in the water rates? Nearly all of the publicly owned 
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water systems use declining block rates based upon readings of 
customer consumption meters. The process of setting the block 
rates distributes the cost of water supply among various users 
according to their levels of consumption. Different notions of 
equity motivate alternate schemes for distributing costs among 
system users. One concept of equity would have costs added in 
equal amount to the monthly rate for the first block; costs would 
be distributed widely but would not be allocated in proportion to 
water volume consumed. This system makes water consumption above 
the minimum relatively less expensive to the base volume, thereby 
encouraging greater water consumption. Another notion of equity 
would be to allow those who place a larger burden on the system 
through greater water use to bear a proportionately larger share 
of costs. 

No matter what procedure is adopted for allocating costs 
among blocks, it should be recognized that the alteration of the 
rate structure per se changes the incidence of costs among con
sumers. Thus, rate-making decisions by local pol icy makers 
necessarily reflect value judgements as to who, among the users 
of the jurisdiction, should bear the burden for expenses of 
compliance with the Act. 

Financing Private Sys tern Comp 1 i ance 

The financing of improvements in private water systems which 
serve the public may become a troublesome problem. Privately 
owned water systems, such as trailer parks or cotton gins, are as 
liable as other systems to the provisions of the Act. Unlike 
public systems, however, privately owned water supplies cannot· 
easily share the financial burden. Such systems could in theory 
be driven out of business in order to comply with the EPA 
standards. 

Public systems can spread the liability for costs among 
their constituents. l\Then water system improvements are financed 
by revenue bonds, users share the costs in proportions that 
depend upon the rate structure. In private water supply companies 
(WSCs) the burden is shared by the corporation owners--by defi-
nition the system users. In any privately owned trailer park or 
gin, the owner bears the sole liability for costs. The owner may 
attempt to pass on a portion of these costs to those who rent 
lots in the trailer park or utilize the gin, but consumers can 
refuse to pay by moving elsewhere. Such costs put a private 
enterprise at a disadvantage versus competitors. One trailer 
park owner put the dilemma succinctly, " ••• people would move from 
(the) park with increased rates ••• " (11) and " ••• this will put all 
independent people out of business" (IT). 

The risks for trailer parks are not made easier by their 
small size relative to other water systems. Of the 24 private 
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systems responding to a question of system population, 7 (29.2\) 
had less than 99 residents and another 11 (45.8%) had populations 
between 100 and 499--and most were closer to the lower end of the 
scale. Such small populations imply that even if a few people 
respond to higher rents (due to increased water treatment costs) 
by moving, the business impact could be substantial. 

The Act's impact upon private systems no doubt will be 
aggravated by their relative ignorance about its implications. 
Of 24 responding private systems, 20 (83%) indicated that they had 
not received TDH's 'Bluebook' describing the Act. More than 
half of the public systems had copies of the Bluebook. 

TRAINING AND PERSONNEL 

Achievement of safe drinking water requires not only funds 
but also personnel who are trained to operate and maintain the 
system. The survey asked about the present qualifications of 
water system operators and the utility manager's attitudes towards 
the training and employment of personnel to meet with EPA guide
lines. 

Nearly all (58 of 63) of the systems surveyed had at least 
one operator certified by the TDH. Such staffing patterns indicate 
that both small public and private systems use TDH training and 
appear willing to comply with TDH regulations and standards. The 
water utilities averaged 1.7 certified operators per system, 
although only 39 water suppliers pay their personnel for water 
syste~ operation. For those 39 systems, annual payrolls average 
$31,500. Budgetary data solicited in the questionnaire indi-
cate that local water utilities spend on the order of $250 per 
person for certification training. 

The survey further indicates that water suppliers are posi
tively disposed towards sending operators for further training. 
Twenty-seven systems plan to send SO persons for TDH training 
during the next six months, an average of nearly two operators 
per system. 

Perhaps because many of the systems currently utilize part
time operators, no fewer than 80% of the system respondents 
favored or strongly favored the concept of regional sharing of 
technical personnel. If highly trained operators were required 
to operate systems in order to meet with TDH or EPA guidelines, 
the local water suppliers appear willing to cooperate to share 
personnel. In the words of the system managers: 

"It would be the only way to get them if we 
needed them" (13) • 
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"It would be feasible for smaller towns. It's 
just common horse sense" (14). 

"That would be the only right way to do it" (15). 

"From the standpoint of economics, we would have 
to" (16) . 

ENFORCEMENT 

The federal, state, and local roles in enforcement were 
described in chapter five. The Act requires water system opera
tors or owners to monitor water quality, report cdntaminant levels 
to the state and notify consumers of compliance failures. The 
TDH has assumed responsibility for testing and reporting. TDH 
will, when it assumes primacy, grant and monitor variance and 
exemption schedules and take actions to bring recalcitrant water 
suppliers into compliance. The EPA's responsibilities, when the 
state has primacy, are simply to establish quality standards for 
drinking water and to monitor state enforcement activities. 

The two key actors are the state (TDH) and the water supply 
systems. Two questions that suggest themselves are (a) are water 
utilities likely to voluntarily comply with the requirements of 
the Act and (b) how will TDH move to enforce the Act? 

There is no way of knowing in advance which local systems 
will voluntarily assume the hurden of upgrading their water 
supply to meet EPA drinking water standards. There certainly is 
a potential for non-compliance, since a sizeable fraction of the 
systems (e.g., 49% of the systems surveyed with fluoride prob
lems) feel that the ~Ls are too strict. Consumers who have been 
drinking high fluoride water for years are unlikely to press for 
compliance and the implicit higher water rates. Not one of the 
systems surveyed felt that the local water utility should com
pletely bear the financial burden of improving drinking water to 
meet EPA standards. 

What role is the State of Texas, through the TDH, likely to 
play in enforcement? There is no question that TDH has the exper
tise and experience to enforce the Act. Will they have the funds 
to do so? 

The personnel, equipment, and data system necessary for TDH 
to assume primacy are currently being supported by a $988,700 
program grant authorized by Congress and administered by the EPA. 
Thus, Texas expenses for the state enforcement program are being 
spread to federal taxpayers. The only tmfunded incremental TDH 
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costs are for added laboratory work associated with chemical 
contaminant monitoring of drinking water supplies. If Texas 
assumes primacy and if the federal grants continue, then federal 
and state taxpayers will continue to share the costs of Texas' 
compliance with the Act. If federal grants should cease, how 
could the mH program be supported? 

One option would be for the Texas legislature to appropriate 
fro~ the General Revenue Ftmd to cover expenses of enforcing the 
Act. In such a case, Texas taxpayers would assume the burden of 
Texas program implementation*. 

Another option could be to shift the full or partial costs 
of chemical and bacteriological monitoring from the state (which 
currently pays via legislative appropriation) to the local water 
utilities. The water systems might protest paying for services 
which, in the past, they received gratis. 

One interesting implication of the survey is that the State 
of Texas will probably be tmder some pressure to assist local 
systems to finance water ability improvements through the Texas 
Water Development Ftnd for low interest loans. Fifty-five of 
sixty-three systems (73%) surveyed indicated that the State should 
provide some assistance to local systems forced to improve drinking 
water quality to meet EPA standards. The major existing state 
program that could provide limited aid is the $500 million capa
bility of the Texas Water Development Board. 

*Other options would be for 'the Texas legislature to increase 
the tax rate or to use tmtapped tax or non-tax revenue 
sources. 
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QIAPTER SEVEN: FINDINGS AND RECOP™ENDATIONS 

The Act is an innovation rooted in tradition. The tradition 
spans sixty years of voluntary cooperation among federal, state, 
and local governments to provide safe drinking water. The innova
tion is that, with the passage of the Act, the federal government 
has assumed responsibility for assuring that states supervise, and 
water suppliers provide, drinking water that meets national 
standards. 

TDH staff are aware and sensitive to the particular problems 
confronting drinking water suppliers in Texas. The principal 
burden of compliance is to be placed upon these suppliers. 
Responsibility for supervising that compliance is the responsi
bility of 'IDH. The role of the federal government is to set 
standards. 

The survey of water suppliers indicated that many are not 
as well informed about the Act as they might be. A prevailing 
attitude might be characterized as "we recognize the value of 
such an Act, but we are not sure that the benefits that will . 
accrue for our system's customers are worth the costs.'' 

Most of the systems surveyed believed that the federal 
government, and to a lesser degree the state government, have 
a responsibility to assist local water suppliers to meet these 
costs through grants and/or loans. The portion of compliance · 
costs that must be financed by local suppliers will most likely be 
met through an increase in water rates. Several of the systems 
surveyed utilized the decreasing block rate for water charges; 
this basis of charges may affect a maldistribution in water charges, 
should rates have to be increased. The possibility exists that 
private systems may have to close due to inability to finance 
major capital improvements. 

Implementation of the Act in Texas will have a marked 
impact on those small systems that currently do not meet the 
contaminant levels established by the EPA. The recommendations 
from this research project . are intended to mitigate that impact, 
while at the same time maintaining the initial impetus of the 
Act--to insure that all citizens have access to safe drinking 
water. The recommendations are not presented in any priority 
manner. 
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RECOMMENDATION #1 FEDERAL FINANCING 

CONGRESS SHOULD ENACT LEGISLATION AMENDING THE ACT TO PROVIDE 
FOR FEDERAL GRANTS FOR PUBLIC AND PRIVATE NON-PROFIT SUPPLIERS 
WHO MUST MAKE MAJOR r..APITAL IMPROVEMENTS TO A SYSTEM IN ORDER 
TO COMPLY WITH THE PROVISIONS OF TIIE ACT. 

The Act currently contains provision for loan guarantees 
for small systems that must make capital improvements to comply 
with the Act; no funds were appropriated for this program. 
For systems not in compliance with the MCLs, passage of the 
Act may have a substitution effect in that local expenditures-
which might have been utilized for other, more wanted, activ
ities--may be mandated for water systems improvement. It 
would seem consistent for the Congress to provide some of the 
funds it is mandating that local systems spend. 

Arloption of this provision would be consistent with past 
Congressional action. For example, the 1972 Water Quality 
Amendments Act passed by the Congress contained provisions for 
the federal government to pay for up to seventy-five percent of 
the construction costs of local sewage treatment plants that 
were required to be built tmder other provisions of the Act. 

RECOMMENDATION #2 
STATE FINANCING FOR PRIVATE A~D NON-PROFIT SYSTEMS 

CONSIDERATION SHOULD BE GIVEN TO PROVIDING PRIVATE NON-PROFIT 
SYSTEMS THAT SUPPLY PUBLIC DRINKING. WATER ACCESS TO STATE 
LOAN FUNDS. 

Ftmds should be made available to small not-for-profit 
corporations created exclusively for water development and 
distribution. 

RECOMMENDATION #3 OVERLAPPING FEDERAL RESPONSIBILITIES 

EPA SHOULD INITIATE A RESEARCH PROGRAM TO MORE CLEARLY DELINEATE 
ITS RESPONSIBILITIES UNDER 'IllE ACT, IDENTIFY POTEN!fIAL OVER
LAPPING AND CONFLICTING POLICY AREAS INVOLVING OTHER FEDERAL 
AGENCIES, AND MOVE TO MITIGATE POSSIBLE POLICY CONFLICTS IN AN 
ORDERLY MANNER TO INSURE MAXIMUM IMPLEMENTATION OF THE ACT. 

The Act cl early identifies the EPA as the federal agency 
responsible for its implementation. Nonetheless, there are 
certain areas of agency responsibility that overlap jurisdic
tions of other Executive Branch agencies. Two examples: 
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1. The Food and Drug Administration is responsible for 
assuring the safety of food and drug preparation and processing. 
When water is used in processing, who has responsibility for 
enforcement of processing standards? Is the quality of the 
water used in processing to be regulated by EPA or the Food and 
Drug Administration? EPA in cooperation with the Food and Drug 
Administration should establish a common basis for the admin
istration of the Act. 

2. The Farmers Home Administration administers a grant 
and loan program to construct rural water supply &ystems. The 
loan program, in particular, is predicated upon the ability of 
the system to repay the note over its normal term. The implemen
tation of the Act may well require some of these systems to 
install costly treatment processes, thus jeopardizing the ability 
of the system to repay the FrnHA note. Who is responsible if 
an FrnHA financed system is required to install costly treat-
ment equipment? How can EPA and FrnHA work together to insure 
the continued economic viability of these systems and, at the 
same time, assist the systems in meeting the requirements of the 
Act? EPA and FrnHA should identify these potentially threatened 
systems and should jointly decide how to upgrade drinking water 
and yet maintain the economic viability of the sys terns. 

RECOMMENDATION #4 FLUORIDES 

EPA SHOULD GIVE CONSIDERATION TO 1-DDIFYING THE REQUIREMENTS 
FOR FLUORIDES. 

Questions have been raised by knowledgeable water researchers 
and dentists regarding the labeling of fluorides as contaminants. 
It has been demonstrated that fluoride at a low level is effective 
in the reduction of the incidence of tooth decay. At a mid-level, 
while still retarding dental carries, fluoride has been found to 
produce tooth mottling. Fluoride, at a mottling level, does not 
have a negative effect on health. At much higher levels, fluoride 
has a tendency to corrugate enamel. Fluorides at this level may 
have a tendency to cause skeletal fluorosis. EPA should consider 
that differing levels of fluoride have differing impacts on the 
individual. This differing level of impact should be recognized 
in the regulations implementing the Act. 

RECOMMENDATION #5 MONITORING AND RECORD KEEPING 

TDH SHOULD DEVELOP AND PROMULGATE A UNIFORM SET OF REPORTING 
FORMS FOR USE BY SMALL SYSTEMS. 
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Most of the operators of small systems work on a part-time 
basis. IDH should develop a uniform set of reporting forms 
for small systems to provide operators of these systems with a 
simple, easy-to-use method of reporting water samples. 

RECOMMENDATION #6 PUBLIC NOTIFICATION 

TDH SHOULD DEVELOP A SET OF PRESS RELEASE NOTIFICATION FORMS 
FOR USE BY SYSTEMS IBA T DO NOT MEET nlE MCL s. 

The Act and its implementing regulations require that 
systems not in compliance with the K:Ls notify customers of the 
nature of the non-compliance, and further, specify the media 
through which the customers are to be notified. Neither, how
ever, provides the non-complying systems with specific informa
tion on the type of information to be supplied in the notice. 
The TilH should develop and distribute sample media releases for 
systems whose product exceeds the ~Ls. 

RECOMMENDATION #7 TECHNOLOGICAL OPTIONS 

EPA SHOULD EXPAND ITS RESEARCH PROGRAM TO DETERMIN£ TIIE MOST 
COST /EFFECTIVE TECHNIQUES FOR INORGANICS REMOVAL FOR SMALL 
WATER SYSTEMS. 

EPA needs to expand its research program on the removal 
of inorganics from small water systems. With few exceptions, 
the water sys terns in Texas that exceed the inorganic MC Ls are 
moderate to small systems, yet little information exists on the 
most cost/effective treatment techniques these · systems can use to 
achieve compliance. EPA should initiate research into this area 
and develop a cooperative program with TDH to inform these sys terns 
of the results of such research. 

RECOMMENDATION #8 COST ESTIMATES 

EPA, IN COOPERATION WITH TDH,. SHOULD BEGIN TO DEVELOP ALTERNATIVE 
COST ESTIMATES FOR DIFFERING TREATMENT METHODS, PRIMARILY FOR 
SMALL SYSTEMS. 

There is a paucity of existing data on the costs that 
small systems will incur in complying with the provisions of 
the Act. Both FPA and TDH should initiate an effort to deter
mine the costs of alternate technologies for removal of in-
organics. TDH should initiate a program of disseminating this 
information to small systems as soon as the data are available. 
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RECOMMENDATION #9 PRIVATE SYSTEMS 

EPA SHOULD UNDERTAKE A RESEARCH EFFORT TO DETERMINE 1HE SPECIFIC 
IMPACTS OF THE ACT ON SMALL PRIVATELY OWNED SYSTEMS 1HAT SUPPLY 
PUBLIC DRINKING WATER. 

Many of the small systems in Texas are privately owned, 
for profit. The 100st common is the individually owned trailer 
park. These systems provide a service to individuals, many of 
whom may be tmable to reside in an area serviced by a system 
meeting the requirements of the Act. Many of the residents of 
these non-conforming systems reside in them for economic reasons. 
Enforcement of the provisions of the Act may create economic 
hardship for the owners of the system as well as the residents. 
EPA should examine the economic impacts of the implementation of 
the Act on these systems and seek alternate strategies for insuring 
the economic viability of the system and its residents, while 
still achieving the objectives of the Act. 

RECOMMENDATION #10 VARIANCES AND EXEMPTIONS 

EPA/REGION VI AND TDH SHOULD WORK COOPERATIVELY TO DEVELOP A 
SIMPLE, EASILY UNDERSTOOD PROCESS FOR GRANTING VARIANCES AND 
EXEMPTIONS. PRIORITY SHOULD BE PLACED ON A GRANTING SYSTEM 
THAT PROVIDES 1HE MOST SUPPORT AND ASSISTANCE TO AFFECTED 
SYSTEMS. 

Many of the systems affected by the Act are Unaware of its 
existence and potential impact upon them. Most of the smaller 
systems are operated by part-time operators who do not have the· 
time, expertise, or finances to participate in a complicated 
and expensive variances and exemptions process. The EPA/Region VI 
and TDH should develop procedures for issuing variances and 
exemptions that has these systems' interests in mind. Considera
tion should be given to holding hearings by contaminant class 
rather than by system. Alternate interpretations of the exemption 
and variance provisions should be considered and recommended to 
EPA/Washington. 

RECOMMENDATION #11 REGIONAL SYSTEMS 

EPA/REGION VI AND TDH SHOULD INITIATE A PROGRAM TO ENCOURAGE 
THE DEVELOPMENT OF REGIONAL SYSTEMS. TIIE PROGRAM SHOULD 
INVOLVE BOTH 1HE REGIONAL OFFICES OF TDH AND IBE REGIONAL 
COUNCILS OF GOVERNMENTS IN lliE AREAS WHERE NON-COMPLIANCE IS 
PREVALENT. 
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The research project has shown that regional systems have 
been developed in the state that are an economically viable 
alternative for meeting the requirements of the Act. They 
cannot, however, be developed without a great deal of work and 
technical expertise at the local level. Smaller systems may be 
unable to provide the necessary technical expertise. EPA/Region 
VI and 1DH should initiate a program to bring that expertise to 
local systems. One vehicle to do this is through the use of 
the Regional Councils of Governments in the state. Each council 
covers a nulti-county area and can provide assistance to numerous 
systems within its borders. It is suggested that TDH consider 
providing seed iooney to several of the councils covering affected 
systems to determine whether they can be used as a viable tool 
for promoting regional systems. 

RECOMMENDATION #12 RATE STRUCTURES 

SYSTEMS TIIAT KIST MAKE CAPITAL EXPENDITURES IN ORDER TO ACHIEVE 
COMPLIANCE WITH TIIE ACT SHOULD EXAMINE THEIR RATE STRUCTURES. 
THE TDH ffiOULD PROVIDE INFORMATION TO THE PUBLIC ON THE EFFECTS 
OF RATE STRUCTURE UPON WATER CTJSTOMER COSTS. 

Alternate rate structures, such as declining block, flat 
block, and increasing block rates distribute water system 
expenses in differing ways to the low, medium, and high volume 
users of water. Each affected system should re-evaluate its 
rate structure to achieve the desired distribution of finan
cial burden. TDH should provide public information detailing 
the impact of differing rate structures. 
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APPENDIX A: COHPARISON OF FEDERAL DRINKING lVATER 
STANDARDS THROUGH TIME 

The first federal standards relating to drinking water 
hygiene were adopted in 1914 by the U.S. Treasury Department to 
insure the quality of water used by interstate carriers. The 
initial standards dealt only with bacterial contamination. The 
standards were revised in 1925, 1942, 1946, 1956, and 1962, and 
extended to cover physical, che~ical and radioactive contaminants 
in water, procedures for evaluating water sources, and sampling 
for contaminants. The institutions which prepared the standards 
were compared in table 1-1 in the text. This section describes 
the standards themselves as they evolved through time. 

BACTERIOLOGICAL STANDARDS 

The initial standards included maximum contaminant levels 
for both 'total bacteria' and coliform group bacteria. Ever 
since the first revision in 1925, bacterial contaminant levels 
have been expressed solely in terms of the coliform group. 
The standards have not changed substantially since 1942. Table 
A-1 compares the maximum bacterial contaminant levels over time. 

AIYSICAL CONTAMINANTS 

Turbidity, color, and odor were not listed as contaminants 
in the original drinking water standards (1914) but were added at 
the first revision (1925). Turbidity and color were expressed in 
terms of standard scales, and odor was evaluated qualitatively. 
The maximum contaminant levels remained unchanged until the 1962 
rev1s1ons. Turbidity and color limits were revised downwards and 
a scale of odor replaced qualitative judgments of 'no odor' as 
to offensive smells. Table A-2 shows these physical contaminant 
limits. 

CHEMICAL CONTAMINANTS 

Recommended limits on chemical contaminants of drinking 
water were first instituted in 1925. The list of contaminants 
proscribed has grown over time, and the limits have generally 
become more restrictive. In 1925 there were also standards 

106 



...... 
0 
-...J 

M1ximum Limits 

1. Tot1I B1eteri1 

100 per c.c. in stand1rd 
•r pl1te incubated 24 
hours 1t 37° C. 

2. 81eillus Coli Group 

One out of five 10 c.c. 
portions of 1ny sample 

TABLE A-1: A COMPARISON OF BACTERIOLOGICAL PROVISIONS OF DRINKING WATER STANDARDS 

1925 

St1nd1rds 

T ot1I 81eteri1 

No longer used. 

81eillus Coli Group 

1. Not more thin 10 % of 111 st1nd1rd 
{ 10 c.c.I portions t•imined. 

2 . Thrft or more of five equ1I { 10 c.c. I 
portions of 1 single st1ndlrd 11mple 
showing the presence of 81eillus 
Coli in : 

More than 5% of stlnd1rd simples 
when twenty or more hlVt been 
ex1mined, or one stlnd1rd smmple 
when less thin twenty hive been 
ex.mined. 

1942 

Coliform 

1. S.me 

2. Sime 

3. Not more thin 80% of 111 stlnd1rd 100 ml. 
portions ex.mined. 

4. All of the five equ1I 100 ml. portions of 1 single 
st1nd1rd s1mple showing the pr .. nce of coliform 
organisms in : 

20% of the 11R1Ples when five or more 1re ex1mined 
per month, or one 11mple when less than five hive 
been ex.mined per month. 

5. When blcteriologiCll st1nd1rds 2 or 4 ire exceeded, 
d1ily s1mples from the smme 11mpling point shill be 
collected promptly until two consecutive 11tisf1ttory 
s1mples hlVe been obt1ined. 

Slmplilll! 

*5" section comP1ring 
11mpling provisions 

1946 

Coliform 

1. Sime 

2. S1me 

3. Sime 

4. Sime 

5. Sime 

Simpling 

*5" section eotnJ*ing 
Simpling provisions 

1956 

Coliform 

1. S.me 

2. S.me 

3. S.me 

4. S.me 

5. S.me 

6 . Estim1tions of "the most prob1ble 
number of coliform blcteria" were 
allo-d and procedures for these 
estimations -re set forth in new 
subpara!iraphs. 

Simpling 
0 5" section comparing 
simpling provisions 

1962 

Coliform 

1. Sime 

2. Sime 

3 . Sime 

4. Sime 

5. Sime 

6 . No longer u\ld. 

S1mpling 

"Sn section comPl!'int 
sampling provisions 



1914 

Turbidity limits not listed 

~ 

0 
00 

Color limits not listed 

Odor limits not listed 

TABLE A-2: A COMPARISON OF THE PHYSICAL CONTAMINANT LIMITS 
OF FEDERAL DRINKING WATER STANDARDS 

1956 
1925 1942 1946 amendments 

maximum: 10 
(silica scale) 

recommended: 5 
(silica scale) 

maximum: 20 
(standard cobalt scale) 

recommended: 10 
(standard cobalt 

scale) 

no odor of hydrogen 
sulfide. Cl, or other 
substances; water 
should be free of 
odors caused by 

microscopic 
organisms 

maximum: 
same 

-same- -same-

recommended: 
deleted 

maximum: 
same 

-same- -same-

recommended: 
deleted 

-same- -same- -same-

1962 

maximum : 5 
Jackson Turbidity 

Units 

maximum: 15 
(standard cobalt) 

scale) 

Threshold Odor 
Number: 3 



established for 'overtreated water' used in drinking*. Table 
A-3 is a comparison of chemical substance provisions of various 
rev1s1ons of the Public Health Service drinking water standards. 

SOURCE AND PROTECTION PROVISIONS 

T1re first reference to the source and protection of water 
supplies and systems was made in the 1925 Standards which stated 
that a water supply source should be free from pollution or ade
quately protected by natural agencies or artificial treatment 
from effects of pollution. The water supply system, including 
reservoirs, pipelines, wells, pumpting equipment, purification 
works, distribution reservoirs, mains and service pipes, was to 
he kept free from sanitary defects. These provisions for~ed the 
foundation for source and protection requirements in the subse
quent Standards. 

The 1942 Standards added the provision that the water supply 
system should also be free from health hazards and maintained at 
all times in a proper sanitary condition. The removal of defects 
and hazards was not addressed until 1946 when the Standards 
directed that they should be removed at a rate satisfactory to 
the reporting agency and the certifying authority. 

It was also in 1946 that responsibility for system conditions 
was first specified. The water purveyor was given responsibility 
from the source to the connection with the customer's service 
piping. The owner of the property or any authority with legal 
jurisdiction had responsibility from the connection to the free
flowing outlet of the ultimate consumer. 

The first mention of "cross-connections" came in the 1956 
amendments. In those amendments, the approval of a public water 
system was based upon regulations prohibiting cross-connections, 
and the existence of provisions to enforce such regulations and 

*The 1925 standards for overtreated waters are: 

- The water should contain no caustic alkalinity. 
- The water should have no odor or taste of free chlorine. 
- The water should contain a residual alkalinity of at 

least 10 ppm., if it has been treated with sulfate 
or aluminum or other aluminum compounds. 

- The carbonates of sodium and potassium, taken together, 
should not exceed 50 ppm. 
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TABLE A-3: A COMPARISON OF CHEMICAL SUBSTANCE PROVISIONS OF THE FEDER~L DRINKING WATER STANDARDS t 

Substances 

A. Maximum permissible concentration 
arsenic** 
barium 
radium 
chromium (hexavalent) 
cyanide** 
fluoride** 
lead 
selenium 
silver 

B. Recommended limits 
alkyl benzene sulfate 
total alkaJinity*** 
carbonate alkalinity 
phenolphthalein atkalinity 
arsenic** 
carbonchlorolom extract 
chloride 
copper 
cyanide** 
fluoride** 
lead 
iron 
manganese 
magnesium 
nitrate N03 
phenolic compounds 
sulfate 
total dissolved solids 
zinc 

Concentrations in mg/I 

1925* 

250 
0.2 

0.1 
0.3 

100 

250 
1000 
5.0 

1942 

0.05 

0.0 

1.0 
0.1 
0.05 

35ppm 
120ppm 

1946 

0.05 

0.05 

1.5 
0.1 
0.05 

15 .ppm and 0.4times1Dtat alkaHnity 

250 
3.0 

fo.; 
125 

0.001 
250 
5QD 

15.0 

250 
3.0 

f o.a 
125 

0.001 
250 
500 

15.0 

* The 1925 chemical standards were set forth as upper limits when promulgated, but have been included.here as recommended limits_. 
At that time the bacteriological standards were looked upon as the determining factor in water quality, while it was recommended 
that the chemical standards be applied with discretion if some presumption of unfitness existed. : 

** Both recommended and permissible limits were established. 
*** Limits vary with annual average maximum daily air temperature. 

t For contaminant sampling, see section comparing sampling provisions. 

1962 

0.05 
1.0 
0.01 
0.05 
0.2 

1.6 - 3.4 
0.05 
0~01 

0.05 

0.5 

0.01 
0.2 
250 
1.0 
0.01 

0.8 - 1.0 

0.3 
0.05 

45 
0.001 

250 
500 

5.0 



to detect such hazards. These prov1s1ons were subsequently 
omitted in the 1962 Standards which based approval of water sup
plies upon enforcement of rules and regulations to prevent develop
ment of health hazards and adequate protection of water quality, 
as determined by frequent sanitary surveys. 

A rot!PARI SON OF SAMPLING PROVISIONS 

Specific requirements or procedures for the sampling of 
water supplies were not set forth in the 1914 or 1925 Public 
Heal th Service Drinking Water Standards. However, in 1942, the 
section in the Standards on Bacteriological Quality defined a 
sample and provided a breakdown on how many samples must be taken 
based on the population served. 

The 1942 Standards read as follows with regard to sampling: 

·~ sample consists of either five (5) standard 
portions of ten (10) milliliters each or five 
(5) standard portions of one hundred (100) 
milliliters each." These should be "collected 
at representative points througout the distri
bution sys tern". Number to be collected: 

population served 

2500 & l.mder 
10 '00 0 
25' 0 0 0 

100,000 
1,000,000 
2,000,000 
5,000 ,000 

minimum number of 
sanples per month 

1 
7 

25 
100 
300 
390 
500 

The 1946 requirements for sampling were essentially the same 
as those froM 1942. One addition related to samples taken after 
an unacceptable showing: "When daily samples are taken after an 
unsatisfactory sample there are not to he counted as part of the 
required monthly samples. " 

Amendments to the 1946 Standards were adopted in 1956 which 
added two significant points to the criteria for sampling. These 
changes were : 

- The locating and distribution of sampling points 
around the system shall be regulated jointly by 
the reporting agency and the certifying authority. 
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- The following samples are of the type which may 
~ included, provided all results are available 
for inspection and the lab methods are approved 
by the reporting and certifying agencies: 

(a) 

(b) 

( c) 

l rl) 

S:mples 

Samples 
labs 

SaMp 1 es 

Samples 

exaMined hy 

exaJTiined by 

examined by 

exartined by 

the reporting agency 

local health department 

the water works authority 

commercial laboratories. 

The 1962 Drinking Water Standards included all of the above 
with one rtinor change. Prior to 1962, the number of samples to 
he collected had been shown in a chart with discrete divisions. 
As of 1962, the number of samples was calculated from a curve 
on a graph; that is, interpolation was used so that any size 
population had its exact number of required samples. 

TI-IE RADIOACTIVITY PROVISIONS OF 196 2 

The Drinking Water Standards of 1962 included a new section 
on radioactivity. The text of the section is reproduced below: 

6. 1 Sampling. 

6.11 The frequency of sampling and analysis for radioactivity 
shall be determined by the ~eporting Agency and the Certifying 
Authority after consideration of the likelihood of significant 
amounts being present. Where concentrations of Ra226 or Sr90 
May vary considerably, quarterly samples composited over a period 
of three months are recommended. Samples for determination of 
gross activity should he taken and analyzed more frequently. 
6.12 As indicated in paragraph 5.1, data from acceptable sources 
may he used to indicate compliance with these requirements. 

6.2 Limits 

6.21 The effects of human radiation exposure are viewed as harm
ful and any unnecessary exposure to ionizing radiation should he 
avoided. Approval of water supplies containing radioactive 
materials shall he based upon the judgement that the radioactivity 
intake from such water supplies when added to that from all other 
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sources is not likely to result in an intake greater than the 
radiation protection guidance recommended by the Federal Radia
tion Council and approved by the Presidenta Water supplies shall 
be approved without further consideration of other sources of 
radioactivity intake of Radium-226 and Strontium-90 when the 
water contains these substances in amounts not exceeding 3 and 10 
µµc/liter, respectively. When these concentrations are exceeded, 
a water supply shall be approved by the certifying authority if 
surveillance of total intakes of radioactivity from all sources 
indicates that such intakes are within the limits recommended 
hy the Federal Radiation Council for control action. 
6.22 In the known absence of StrontiuM-90 and alpha emitters, the 
water supply is acceptable when the gross beta concentrations do 
not exceed 1,000 µµc/liter. Gross beta concentrations in excess 
of 1,000 µµc/liter whall be grounds for rejection of supply 
except when more complete analyses indicates that concentrations 
of nuclides are not likely to cause exposures greater than the 
Radiation Protection Guides as approved by the President on 
recommendation of the Federal Radiation Council. 
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APPENDIX B: CONGRESSIONAL ACTIVITY ON SAFE DRINKING WATER 

Table E-1 is a list of the bills and sponsors of safe drinking 
water legislation introduced into the 92nd and 93rd Congresses. 
Table B-2 is a comparison of the provisions of these bills. 

TABLE B-1: LIST OF DRINKING WATER BILLS 

BILL SPONSORS DATE SUBMITTED 

HR 14899 Rogers (D-Fla.) May 1972 
Monagan (D-Conn.) 

HR 1059 Rogers (D-Fla.) January 1973 
Kyros (D-Maine) 
Preyer (D-N.C.) 
Symington (D-Mo.) 
Roy (D-Kansas) 
Nelsen (A-Minn.) 
Hastings (R-NY) 
Robison (R-NY) 

HR 5368 Staggers (D-WVa) March 1973 
(Admin.) Devine (A-Ohio) 

HR 9726 Same as 1059, with July 1973 
Carter (A-Kentucky) 
Heinz (R-Pa.) 
Hudnut (A-Indiana) 
Excluding Robison {R-NY) 

HR 13002 Same as 9726, plus February 197 4 
Gunter (D-Fla.) 
Robison (R-NY) 

s 3994 Spong (D-WVa) January 1972 

S433 Magnuson (D·Wash.) January 1973 
Hart (D-Mich.) 
Tunney (D-Calif.) 

s 1735 Magnuson (D-Wash.) May 1973 
Cotton (R-NH) 
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TABLE B-2: COMPARISON OF PROVISIONS OF DRINKING WATER BILLS 

House Senate 
BILLS 

POLICY OPTIONS H.R. 14899 H.R. 1059 H.R. 5368* H.R. 9726 H.R. 13002 S.3994 s. 433 S. 1735* P. L. 93-523 

EPA establishes MCL's x x x x x x x x x 
-

Regulation of underground 
injection x x x x x x x 

State primacy with EPA 
approval x x x x x x x 

-- · -
State primacy; no federal 

back-up x x 
-- . 

Provides fer civil actions x x x x x 
Authorizes money for training 

personnel, state appropriations 
and research x x x x x x x 

-
Authorizes research funds only x x 
Establishes National Drinking 
Water Advisory Council x x x x x x x 

EPA establishes bottled 
water standards x x x x x x 

EPA promulgates primary 
and secondary standards x x x x x x x x x 

EPA conducts survey of rural 
water supplies x x x 

-

Directs all federal facilities to 
comply with Act x x x x x x 

EPA grants variances for up extended up to 

to three years 
.. x 9 years x 

EPA publishes regulations to 
protect groundwater sources x x x 

*Sponsored by Administration 



APPF.NDIX C: 
HISTORY AND STATUS OF TEXAS DRINKING WATER PROGRAM 

Table C-1 lists the Texas statutes that relate to drinking 
water. Table C-2 shows the organizational structure of the 
division of water hygiene of the Texas Department of Health. 
Figure C-1 is a diagram of the ten Texas Department of Heal th 
regions. 
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TABLE C-1: TEXAS STATUTES RELATING TO DRINKING WATER 

I. Early Water Pollution Control Statutes 

A) Article 695, Penal Code of 1911: Provided a $500 fine for anyone polluting or obstructing any 
watercourse, lake, pond, marsh, or common sewer. 

B) Senator McNealus Texas Anti-Pollution Act: (Acts of 1913, Ch. 47, as amended by Acts of 
1915, Ch. 23; later became Art. 4444, Texas Revised Civil Statutes, 1925; Repealed by Acts 
1961, 57th Leg., 1st C.S., p. 156, Ch. 425 § 14) 

11. Establishment of Institutional Authorities 

1876- Texas Constitution, Art. 16 § 32: Provided for the establishment of the Board of Health 
and Vital Statistics, Repealed in 1973. 

1879- State Health and Quarantine Officer appointed. 

1891- Texas Quarantine Department created. (Also called the State Board of Health and Quarantine 
Office.) 

1903- T.0.0. renamed the Department of Health and Vital Statistics. 

1906- D.H.V.S. renamed State Department of Health; Bureau of Food and Drugs added. 

1916- Bureau of Sanitary Engineering created. 

1917- 1st State Sanitary Engineer appointed, (V.M. Ehlers). 

1927- Reorganization of the State Department of Health (40th Leg. 1st C.S. p. 131, Ch. 42 § 1) 

1975- T.D.H. renamed the Texas Department of Health Resources, (Acts 1975, 64th Leg., Ch. 323 
§ 5.07, Amended Acts 1927, 40th Leg., Ch. 42.) 

1977- T.D.H.R. renamed Texas Department of Health (S.B. 762; amendments to article 4477-1). 

111. Specific Legislation Related to Drinking Water 

Acts 1945,49th Leg., p. 234, Ch. 178 (V.T.C.S. 4477-1,Sec. 10-13) 
Sec. 10a: All drinking water shall comply with the standards established by the TOH or the U.S. 
Public Health Service. 
Sec. 11 a: Waterworks must be supervised by an operator with a valid certificate of competency 
issued by the TOH. · 
Sec. 11c: Provides for bacteriological analysis by the TOH. 
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TABLE C-2: ORGANIZATIONAL STRUCTURE OF THE DIVISION OF WATER HYGIENE 

ENVIRONMENTAL AND CONSUMER HEAL TH PROTECTION 

BUREAU OF ENVIRONMENTAL HEAL TH 

. 
DIVISION OF WATER HYGIENE 

Certification and Registration 

Schools for Operators (District, Regional and State) 
Water and Sewage Plant 
Swimming Pool 
Bottled Water 
General Sanitation 

Certification 
Water and Sewage Plant Operators 
Swimming Pool Operators 
Bottled Water Plant Operators 

Sanitarians' Registration Program 
Publications and Research 
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Domestic Water Supply 

Plan and Specification Review 
Public Water Systems 
Swimming Pools 

Water Surveys or Inspections 
Public Facilities 
Common Carrier Use 
Ice Pland and Bottled Water Sources 
Poultry Processing (USDA) 

Quality Control (Treated) 
Bacteriological 
Chemical 

Approval or Certification 
Public Facilities 
Poultry Processing Plants 
Common Carrier 

Inventory and Evaluation 
Tabulation of Data 
Fluoridation (Engineering) 
Water Resource Planning 
Research Review 



Canyon 

Lubbock 

2 

• Public Health Region Headquarters 

• Public Health Region 2, Midland Office 

A Public Health Region 7, Nacogdoches Office 
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APPENDIX D: FEDERAL ASSISTANCE PROGRAMS 

The following four pages contain information concerning 
the types of federal assistance, fund uses and restrictions, 
eligibility requirements; application and award processes. The 
programs considered include the Water and Waste Water Disposal 
Systems for ~ural Communities (FmHA) programs; the Community 
Development Block Grants Program, including both entitlement 
and discretionary categories (HUD); and the Economic Development
Publ ic Works Impact Projects Program (EDA in DOC). 
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COMMUNITY DEVELOPMENT BLOCK 
GRANTS/ENTITLEMENT GRANTS 

FEDERAL AGENCY: COMMUNITY PLANNING AND DEVELOP
MENT, DEPARTMENT OF HOUSING AND URBAN DEVELOP
MENT. 

AUTHORIZATION: Title I of the Housing and Community Develop
ment Acts of 1974, Public Law 93-383, 42 U.S.C. 5301-5317. 

OBJECTIVES: To develop viable urban communities, including decent 
housing and a suitable living environment, and expand economic op
portunities, principally for persons of low and moderate income. 

TYPES OF ASSISTANCE: Formula Grants. 
USES AND USE RESTRICTIONS: The Block Grant Program con

solidates seven former community development-type categorical 
programs, including Urban Renewal, Model Cities, Neighborhood 
Facilities, Open Space Land, Historical Preservation, Urban Beau
tification, the Basic Water and Sewer Facilities Program, Public 
Facilities Loans, and Rehabilitation Loans. Generally most activi
ties previously eligible under the consolidated categorical pro
grams are able to be performed under this program, Le., acquisi
tion, construction of certain public works, facilities and improve
ments, clearance, housing rehabilitation. Code enforcement, relo
cation payments and assistance, administrative expenses, and 
completing existing urban renewal projects. In addition, block 
grant funds to pay for certain public services not otherwise avail
able but which are necessary or appropriate to support other block 
grant activities. Communities are restricted from constructing or 
rehabilitating public facilities for the general conduct of govern
ment and certain community wide facilities, i.e., stadiums, sports 
arenas, cultural centers, central libraries, convention centers, and 
from underwriting the cost of constructing new housing, or of 
making housing allowance or other income maintenance - type 
payments. 

ELIGIBILITY REQUIREMENTS: 
Applicant Eligibility: Cities in SMSA's with populations in excess of 

50,000, "urban counties," as defined in the Act, and cities with 
populations of under 50,000 which are central cities in SMSA's 
are all entitled to receive amounts of funds determined by a statu
tory formula. In addition, localities which received grants under 
the urban renewal and model cities programs will receive "hold 
harlmess" grants based on their level of prior participation in 
those programs. 

Beneficiary Eligibility: See applicant eligibility. 
Crtdentials/Docum .. tation: Cost will be determined in accordance 

with General Services Administration FMC 74-4. 
APPLICATION AND AWARD PROCESS: 

Prupplic:.tion Coordination: In preparing an application, environ
mental factors must be taken into account, and an activity requiring 
an environmental review must be reviewed before funds for that 
activity can be released. An environmental impact statement is 
necessary for this program. Applications should be reviewed under 
procedures in Part I of OMB Circular No. A-95 (revised). 

Application Procedure: Localities file annual applications, HUD 
Form 7015, for their entitlement funding containing (1) a sum
mary of a 3 year community development plan, (2) a 1 year com
munity development program, (3) a budget, and (4) a housing 
assistance plan. In addition a series of certifications regarding 
other Federal requirements are part of the application. 

Award Procedure: Applications are approved in the HUD Area Offjce. 
Notification of grant award must be made to the designated State 
Central Information Reception Agency in accordance with Treasury 
Circular 1082. 

Deedlin•: Applications for fiscal year 1976 must be submitted by 
June 30, 1976. 

Range of Approval/Disapproval Time: Within 75 days. 
Appeals: None. 
Renewals: A new application must be submitted each year. 

ASSISTANCE CONSIDERATIONS: 
Formula and Matching Requirements: Entitlement formula is based 

on population, housing overcrowding and poverty level. No matching 
requirement. 

Length and Time Phasing of Assistance: Assistance is for an annual 
program of activities but activities may be continued beyond one 
year until completed. 

POST ASSISTANCE REQUIREMENTS: 
Reports: Annual Performance Report and Financial Reports in ac

cordance with General Services Administration FMC 74-7. 
Audits: Annual audit. 
Records: The applicant must maintain records with regard 10 finan

cial management, citizen participation, relocation, other resources, 
acquisition, equal opportunity, environmental impact, labor stan
dards and any other requirement set forth in regulations. 

FINANCIAL INFORMATION: 
Account Identification: 25-06-0162-0-1-451 . 
Obligations: (Grants) FY 75 $1,855,008,000; FY 76 est 

$2,780,000,000; TO est $599,992; and FY 77 est 
$3,248,000,000. 

R....,. and Average of Financial Assistance: Dettlrmined by Formula. 
PROGRAM ACCOMPLISHMENTS: Not applicable, new program. 
REGULATIONS, GUIDELINES, AND LITERATURE: Administrative 

Regulations for Community Development Block Grants, 24 CFR 570. 
INFORMATION CONTACTS: 

Regional or Local Office: Contact appropriate HUD Area Office (or 
Regional Office in Region VII I) listed in the appendix. 

Headquarters Office: Community Planning and Development, 451 
7th Street, S.W., Washington, D.C. 20410. 

RELATED PROGRAMS: 14.219, Community Development Block 
Grants/Discretionary Grants. 

Source: OMB Catalogue of FedBral Domestic A11istance, Washington, D.C.: U.S. G.P.O., 1976, p. 425. 
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COMMUNITY DEVELOPMENT BLOCK 
GRANTS/DISCRETIONARY GRANTS 

FEDERAL AGENCY: COMMUNITY PLANNING AND DEVELOP
MENT, DEPARTMENT OF HOUSING AND URBAN DEVELOP
MENT 

AUTHORIZATION: Title I of the Housing and Community Develop
ment Act of 1974, Public Law 93-383, 42 U.S.C. 5301 - 5317. 

OBJECTIVES: To develop viable urban communities including decent 
housing and a suitable livign environment, and expand economic 
opportunities, principally for persons of low and moderate income. 

TYPES OF ASSISTANCE: Project Grants. 
USES AND USE RESTRICTIONS: Generally. as in the case of entitle

ment grants, most activity previously eligible under the categorical 
program consolidated under the Act, and defined by the statute and 
regulations may be carried out, i.e. acquisition, rehabilitation or con
struction of certain public works facilities and improvements, clearance, 
housing rehabilitation, code enforcement, relocation payments and 
assistance, administrative expenses, and completing existing urban 
renewal projects. Communities are restricted, from constructing or 
rehabilitating public facilities for the general conduct of government 
and certain community wide facilities, i.e. central libraries, stadiums, 
sports arenas, cultural centers, convention centers; and from under
writing the cost of constructing new housing or of making housing 
allowance or other income maintenance - type payments. 

ELIGIBILITY REQUIREMENTS: 
Applicant Eligibility: Applicant may be eligible for grants from one 

or more of the three sources of discretionary funds: 1. General Pur
pose Fund: Funds remaining after entitlement and hold harmless 
obligations are met: applicants are states and units of general local 
government, except for metropolitan cities and urban counties. 2. 
Seaetary's Fund: Two percent of the total funds each year is set 
aside in a national discretionary fund for grants to communities; to 
assist "new communities," to carry ou area wide housing and com
munity development programs; in Guam, The Virgin Islands, American 
Samoa, and the Trust Territory of the Pacific Islands; to meet emergency 
community development needs caused by federally recognized disasters; 
to carry out innovative projects; and to correct inequities arising from 
the formula allocation. 3. Urgent Needs Fund: a special fund intended 
to help in bridging the gaps between old categorical programs and the 
new block grants. 

Beneficiary Eligibility: See applicant eligibility. 
Credentials/Documentation: Cost will be determined in accordance with 

General Services Administration FMC 74-4. 
APPLICATION AND AWARD PROCESS: 

Preapplication Coordination: In preparing an application, environmental 
factors must be taken into account, and an activity requiring an environ
mental review must be reviewed before funds for that activity can be 
released. An environmental impact statement is necessary for this pro
gram. Applications should be reviewed under procedures in Part I of 
OMB Circular No. A-95 (revised). The standard application forms as 
furnished by the agency and required by General Services Administra
tion FMC 74-7 must be used for this program. 

Appiication Procedure: General Purpose Metropolitan and Non
metropolitan Fund: Applicant files a pre-application and if the appli
cant rates high against the criteria a full application is requested. Sec
retary's fund and urgent need fund: Applicant files the basic entitle
ment application with appropriate modifications. 

Award Procedure: Applicants are advised of outcome by the Award 
Office. Notification of grant award must be made to the designated 
State Central Information Reception Agency in accordance with 
Treasury Circular 1082. 

Deadlines: General Purpose Fund: Application period, December 1975 
thru February 13, 1976. Secretary's Fund: application period, Federally 
recognized disasters, July 1, 1975 thru September 30, 1976; Innova
tive Projects Reserved. Areawide Projects not yet defined; all other 
applicants including Urgent Need Fund: application period July ·1, 
1975 thru September 30, 1976. 

Range of Approval/Disapproval Time: Although not required by Statute, 
notification will be attempted within 75 days. 

Appeals: None. 
Renewals: There are no automatic renewals. A complete new applica

tion process must be undertaken. 
ASSISTANCE CONSIDERATIONS: 

Formula and Matching Requirements: None. 
Length and Time Phasing of Assistance: Assistance is for an annual 

program but activities may be continued beyond 1 year until com
pleted. 

POST ASSISTANCE REQUIREMENTS: 
Reports: Annual Performance Report and Financial Reports in ac

cordance with General Services Administration FMC 74-7. 
Audits: Annual audit. 
Records: All information on grants must be kept. 

FINANCIAL INFORMATION: 
Account Identification: 25-06-0162-0-1-451. 
Obligations: (General purpose discretionary) FY 75 $29,554,000; 

FY 76 est. $278,785,000; TO est. $291,623,000; and FY 77 est. 
$437,244,000. (Secretary's fund) FY 75 $4,000,000; FY 76 est. 
$49,934,000; TO est. $26,000,000; and FY 77 est. $58,960,000. 
(Urgent need) FY 75 $5,460,000; FY 76 est. $94,540,000; TO est. 
$0;and FY 77 est. $100,000,000. 

Range and Average of Financial Assistance: 1st Vear of program. 
PROGRAM ACCOMPLISHMENTS: Not applicable, new program. 
REGULATIONS, GUIDELINES, AND LITERATURE: Administrative 

Regulations for Community Development Block Grants, 24 CFR 570. 
INFORMATION CONTACTS: 

Regional or Local Office: Contact appropriate HUD Area Office (or 
Regional Office in Region VII I) listed in the appendix. 

Headquarters Office: Community Planning and Development, 451 
7th Street, S.W., Washington, D.C. 20410. 1 

RELATED PROGRAMS: 14.218, Community Development Block 
Grants/ Entitlement Grants. 

Source: OMB Catalogue of Federal Domestic Assistance, Washington, D.C.: U.S. G.P.0., 1976, p. 428. 
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ECONOMIC DEVELOPMENT-PUBLIC 
WORKS IMPACT PROJECTS 

FEDERAL AGENCY: ECONOMIC DEVELOPMENT ADMINISTRA
TION, DEPARTMENT OF COMMERCE 

AUTHORIZATION: Public Works and Economic Development Act of 
1965; Pubhc Law 89-136, as amended by Public Law 92-65, 93-
46, and 93-423; 42 U.S.C. 3131, 3135. 

OBJECTIVES: To provide immediate useful work to unemployed and 
underemployed persons in designated project areas. 

TYPES OF ASSISTANCE: Project Grants. 
USES AND USE RESTRICTIONS: Construction of public facilities to 

provide immediate jobs to the unemployed and underemployed in 
the project area. 

ELIGIBILITY REQUIREMENTS: 
Applicant Eligibility: States and their local subdivisions, Indian tribes, 

and private or public nonprofit organizations representing a redevel
opment area or economic development center. Corporations and 
associations organized for profit are not eligible. 

Beneficiary Eligibility: Unemployment and underemployed person 
and/or members of low-inoome families. 

Credentials/Documen1ation: Description of proposed facility, esti
mated costs, extent of proposed project, direct job impact, esti
mated time for construction implementation, and assurance that 
the project will satisfy statutory requirements. Most important 
documentation must demonstrate how the project will have a 
positive impact on the economic development process in the com
munitv. Cost will be determined in accordance with General Ser
vices Administration FMC 74-4. 

APPLICATION AND AWARD PROCESS: 
Prupplication Coordination: The Eoonomic Development Adminis

tration Representative will meet with applicant and community 
leaders to establish basis for preapplication conference. After 
reviewing pro!ect and local development profile information with 
the regional office, he will notify applicant immediately if EDA 
cannot accept the project. If project appears viable, a preapplica
tion conference may be arranged with regional office personnel. 
The standard application forms as furnished by the Federal agency 
and required by General Services Administration FMC 74-4 must 
be used for this program. An environmental assessment is necessary 
for this program. Applications should be reviewed under procedures 
in Part I of OMB Circular No. A-95 (revised). 

Application Procedure: Applicant should contact the regional office 
servicing the State in which the project is to be located . An Eco
nomic Development Representative assigned as coordinator for 
the project for EDA will provide necessary forms and assist in filling 
them out. 

Award Procedure: Grant applications from States, local subdivisions 
thereof, Indian tribes, and private or public nonprofit organiza
tions or associations representing a redevelopment area of a desig
nated economic development center are approved by the Assistant 
Secretary of Economic Development. Department of Commerce. 
Contract award should be made on the lowest bid submitted by 
a responsible bidder, with a responsible bidder defined as one who 
can furnish 100 percent performance and payment bond and who 
meets the applicable State and local statutory requirements. Notifi-

cation of grant award must be made to the designated State Central 
Information Reception Agency in accordance with Treasury Circu
lar 1082. 

D..ctlines: None. 
Range of Approval/Disapproval Time: Normally within 90 days of 

acceptance of application. 
Appeals: None. 
Renewals: None . 

ASSISTANCE CONSIDERATIONS: 
Formula and Matching Requirements: The basic grant rate for special 

impact areas is 80 percent except for Indian areas, where the rate 
can be 100 percent. Local matching share may be waived if appro· 
priate governmental entity can demonstrate that it has exhausted its 
effective taxing and borrowing capacity. 

Length and Time Phasing of Assistance: EDA grant funds are disbursed 
for costs incurred only after ·all contracts for construction have 
been awarded. 

POST ASSISTANCE REQUIREMENTS: 
Reports: Weekly payrolls of construction employees.' 
Audits: Each recipient is required to keep records that will facilitate 

an effective audit of project. 
Records: As necessary for above-mentioned audit. 

· FINANCIAL INFORMATION: 
Account Identification: 06-10-2050-0-1-452. 
Obligations: (Grants) FY 75 $15,680,000; FY 76 est. $15,000,000; 

TO est. $3,580,000; and FY 77 est. $10,750,000. 
Range and Average of Financial Assistance: Prioritv to projects of 

$600,000 or less; $220,000. 
PROGRAM ACCOMPLISHMENTS: In fiscal year 1975, 49 projects 

received grants totaling $15,680,000. In fiscal year 1976, a total of 
$15,000,000 is allocated to this program. In fiscal year 1977, a 
total of $10,750,000 is allocated to this program. 

REGULATIONS, GUIDELINES, AND LITERATURE: "Building 
Communities with Jobs, EDA"; "Grants and Loans for Public 
Works and Development Facilities, EDA"; Title 13, Code of Fed
eral Regulations, Chapter 111; "Qualified Areas under the Public 
Works and Economic Development Act of 1965;" Guides for 
Overall Economic Development Programs, Directory of Approved 
Projects. 

INFORMATION CONTACTS: 
Regional or Local Office: See appendix. 
Headquarters Office: Director, Office of Public Works, Economic 

Development Administration, Department of Commerce, Washing
ton, D.C. 20230. Telephone : (202) 967-5265. 

RELATED PROGRAMS: 11.300, Economic Development Grants and 
Loans for Public Works and Development Facilities; 11.308, Grants 
to States for Supplemental and Basic Funding of Titles I, II, and IV 
Activities; 15.115, Indian Housing-Development; 23.001 , Appala
chian Regional Development; 28.001, Coastal Plains Regional 
Commission; 38.001, Four Corners Regional Commission, 48.001, 
New England Regional Commission, 52.001. Ozarks Regional Com
mission; 63.001, Upper Greet Lakes Regional Commission; 75.001, 
Old West Regional Commission; 76.001, Pacific-Northwest Regional 
Commission. 

Source: OBM Catalogue of Federal Domestic Assistance, Washington, D .C.: U.S. G .P .0 ., 1976, p. 80. 
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WATER AND WASTE DISPOSAL SYSTEMS 
FOR RURAL COMMUNITIES 

FEDERAL AGENCY : FARMERS HOME ADMINISTRATION DE
PARTMENT OF AGRICULTURE 

AUTHORIZATION: Consolidated Farm and Rural Development Act, 
Section 306, Public Law 92-419. 7 U.S.C. 1926. 

OBJECTIVES: To provide basic human amenities, alleviate health 
hazards and promote the orderly growth of the rural areas of the 
Nation by meeting the need for new and improved rural W<iter and 

waste disposal systems. 
TYPES OF ASSISTANCE: Guaranteed/Insured Loans; Project Grants. 
USES AND USE RESTRICTIONS: Funds may be used for the installa

tion, repair, improvement. or expansion of a rural water system 
including distribution lines, well, pumping facilities and costs re
latP-ci thereto. The installation, repair, improvement, or expansion 
of a rural waste disposal system including the collection, and treat
ment of sanitary, storm, and solid wastes. 

ELIGIBILITY REQUIREMENTS: 
Applicant Eligibility: Municipalities, counties , and other political 

subdivision of a State, such as districts and authorities, associa
tions, cooperatives, and corporations operated on a not-for-profit 
basis, and Indian tribes on Federal and State reservations and 
other Federally recognized Indian tribes. Facilities shall primarily 
serve rural residents. The service area shall not include any area 
in any city or town having a population in excess of 10,000 in
habitants according to the latest decennial census of the United 
States. The applicant must: (1 I be unable to finance the proposed 
project from its own resources or through commercial credit at 
reasonable rates and terms, and (2) have the legal authority necessary 
for constructing, operating, and maintaining the proposed facility or 
service, and for obtaining, giving security for and repaying the pro
posed loan Plans and specifications must be developed to comply 
with State and local health and pollution regulations and other re
quirements. Grants are made only when necessary to reduce the 
average annual residential user charges to a reasonable level. Normally, 
qrants are considered only when the debt service portion of the 
average annual residential user cost exceeds 1 percent of the median 
income for the area to be served. 

Beneficiary Eligibility: Primarily rural residents in eligible applicant 
areas as set out above. 

Credentials/Documentation: Evidence of legal capacity , economic 
feasibility and financial responsibility relative to the activity for 
which assistance is requested. Cost will be determined in accordance 
with General Services Administration FMC 74-4. 

APPLICATION AND AWARD PROCESS: 
Preapplication Coordination: Applications should be reviewed under 

procedures in Part I of OMB Circular No . A-95 (revised). The 
standard application forms as furnished by the Federal agency 
and required by General Services Administration FMC 74-7 must 
be used for this program. An environmental impact assessment is 

required for this program. 
Application Procedure: Preapplication Form AD-621 and Application 

Form AD-624 are filed at the county FmHA office from which 
assistance may be obtained. 

Award Procedure: The State Director is the loan approval official. 
Notification of grant award must be made to the designated State 
Central Information Reception Agency in accordance with Trea
sury Circular 1082. 

Deadlines: None 
Range of Approval/Disapproval Time: :.J to 90 days. 
Appeals: If an application is rejected, the reasons for rejection are 

fully stated. The applicant may request a review of this decision 
from the Administrator of FmHA. 

Renewals: Not applicable. 
ASSISTANCE CONSIDERATIONS: 

Formula and Matching Requirem.nts: Funds are allocated to states 
based upon rural population and income; No requirement for 
matching funds. 

Length and Time Phasing of AssisUnce: Loans may be scheduled for 
repayment over a period of 40 years. No repayment period will 
exceed any statutory limitation on the organizations borrowing 
authority or the useful life of the facility. 

POST ASSISTANCE REQUIREMENTS: 
Reports: Quarterly and annual progress reports are to be made to the 

FmHA county supervisory. 
Audits: Biennial audits are required when the annual gross facility 

income exceeds $100,000, or in accordance with state statutes or 
regulations. 

Records: Records and accounts are required to reflect the operations 
of the project. 

FINANCIAL INFORMATION: 
Account Identification: (Loans) 05-75-4155-0-3-452; (Grants) 05-

75-2066-0-1-451. 
Obliptions: (Loans) FY 75 $469,986,946; FY 76 est $470,000,000; 

TO est $117,500,000; and FY 77 est $470,000,000 (Grants) FY 
75 $156,858,900; FY 76 e<it $125,000,000; TO est $12,500,000; 
and FY 77 est Not presently available. 

Range and Average of Financial Assistance: (Loans) $50,000 to 

$20,000,000; $360,000; (Grants) $5,000 to $1,000,000; $200,000. 
PROGRAM ACCOMPLISHMENTS: In fiscal year 1975, 1,451 loans 

for $469,986,946 and 896 grants for $156.858,900 were made. 
Approximately 1,343 loans and 662 grants will be made in fiscal 
year 1976. It is estimated that 1,250 loans will be made in fiscal 
year 1977. 

REGULATIONS, GUIDELINES, AND LITERATURE: 7 CFR 1823 
(Loans) -Section 1823.1 thru 1823.48, (Grants) 1823.471 thru 
1823.477. 

INFORMATION CONTACTS: 
Regional or Local Office: Consult your local telephone directory for 

FmHA county office number. If no listing, get in touch with ap
propriate FmHA State office listed in the appendix. 

Headqu•ters Office: Administrator, Farmers Home Administration, 
U.S. Department of Agriculture, Washington, D.C. 20250. Tele
phone : (202) 447-7967. 

RELATED PROGRAMS: 13,229, Indian Sanitation Facilities; 66.418, 
Construction Grants for Wastewater Treatment Works. 

Source : OMB Catalogue of Federal Domestic Assistance, Washington, D.C.: U.S. G.P.O., 1976, p. 31. 
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APPENDIX E: LIST OF WATER SYSTEMS INCLUDED IN SURVEY 

SYSTEM NAME COUNTY NAME 

01 Andrews 01 Andrews 
02 Claude 02 Armstrong 
03 Seymour 03 Baylor 
04 Bell County WCID 04 Belt 
05 Big "C" MHP 04 Bell 
06 Dear Park MHP 04 Belt 
07 Dog Ridge WSC 04 Belt 
08 J & R Water Supply 04 Bell 
09 Park Water System 04 Bell 
10 Southwest Trailer Park 04 Bell 
11 Stagecoach MHP 04 Bell 
12 Trimmier MHP 04 Belt 
13 Quitaque 05 Briscoe 

I 14 Silverton 05 Briscoe 
15 Dimmitt 06 Castro 
16 Morton 07 Cochran 
17 Ralls 08 Crosby 
18 White River MWD 08 Crosby 
19 Dallas County WCID #7 09 Drill as 
20 Hereford 10 Deaf Smith 
21 Flower Mound 11 Denton 
22 Spur 12 Dickens 
23 Freer 13 Duval 
24 Rising Star 14 Eastland 
25 Avalon WSC 15 Ellis 
26 Bristol WSC 15 Ellis 
27 Ferris 15 Ellis 
28 Flatonia 16 Fayette 
29 Floydada 17 Floyd 
30 Loop WSC 18 Gaines 
31 Seagraves 18 Gaines 
32 Seminole 18 Gaines 
33 Haskell 19 Haskell 
34 Rule 19 Haskell 
35 Kyle 20 Hayes 

36 Riviera 21 Kleberg 
37 Knox 22 ·· Knox 

38 Applegate Shady Acres TP 23 Lubbock 
39 Big "Q" M.H. Estates 23 Lubbock 
40 The Executive MHP 23 Lubbock 
41 Town & Country MH Estate 23 Lubbock 
42 WCID #1, Lubbock County 23 Lubbock 
43 Worfforth 23 Lubbock 
44 Yellow House Canyon WCID 23 Lubbock 
45 Grassland WSC 24 Lynn 

46 New Home 24 Lynn 

47 Welts Coop Gin 24 Lynn 
48 Flower Grove Coop Gin 25 Martin 
49 Ringold WSC 26 Montaque 
50 Flomot WSC 27 Motley 
51 Matador 27 Motley 
52 Turkey 27 Navarro 
53 Blooming Grove 28 Navarro 
54 Frost 28 Navarro 
55 Agua Dulce 29 Nueces 
56 Canyon 30 Randall 
57 Country Estates MHP 30 Randall 

58 Lake Tanglewood WSC 30 Randall 

59 Rusco la 31 Taylor 
60 Bruni 32 Webb 
61 Lockett 33 Wilbarger 
62 Vernon 33 Wilbarger 
63 Taylor 34 Williamson 
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APPENDIX F: OlJESTIONNAIRE FOR SURVEY OF 

LOCAL WATER SYSTRMS 

Information Box (Office Use Only) 

Day I Date/ Time 

Questionnaire I 

System Class 

'IDHR Region # 

County 

Site # 

Interviewer 
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Columns 

1,2 

3 

4,5 

6,7 

8,9 

10,11 



BACKGROUND INFORMATION SHEET 

Card 1 

1. a. Name of Interviewee 
--~~-~-~~----~ 

b. Position of interviewee 12,13 --
2. a. Current population 14,18 --

19,20 --
b. 1970 population --21,25 

26,27 --
c. 1960 population 28,32 --

33,34 --
d. 1950 population 35,39 --

40,41 --
e. Number of families 1970 42,46 --

47,48 --
f. Number of persons under 15, 1970 49,53 --

54,55 --
g. Number of persons under 10, 1970 ------- 56,60 --

61,62 --
3. a. Number of connections 63,66 --

67 --
b. Number of Meters 68,71 --

72 

4. Source of Water Supply 

a. Surface, number of intakes 73,74 --
b. Ground, number of wells 75,76 --

77,79 --
1 80 
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Card 2 

5. Storage Reservoirs 

a. Elevated M Gallons 

b. Ground M Gallons 

6. Total well or raw water capacity, M Gallons 

per day 

7. Treatment plant capacity, M Gallons per day 

8. Total service pumping capacity, M Gallons per day 

9. Maximum dailv usage, M Gallons 

10. Average daily Usage, M Gallons 

11. Assessed valuation 

a. Dollar value, M dollars 

b. Percent of actual, M dollars 

12. a. Total General Obligation Bonds outstanding, 

M dollars 
~~~~~~~~~~~~~~~~~~~ 

b. Total Water and Sewer Bonds outstanding, 

M dollars 

13. Tax rate 

a. Tax year for which data available 

b. Tax rate, per $1000 valuation 
;;.._~~~~~~~~-

14. Contaminants 

a. Type and level 

b. Type and level 

15. a. Water and Sewer Receipts 

b. Water and Sewer Disbursements 
~~~~~~~~~ 

16. Water rates (uncoded) 
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Oupp 1,2 

3,6 --
7,10 --

11,14 

15,18 

lS,22 

23,2& 

27,30 

31,35 --
36,37 --

38,42 --

43,47 --

48 --
49,51 --

52 

53,57 

-58 

59,63 

63,70 

71,77 

78.79 

2 80 



Card 3 Questionnaire 

1. a. The current population served by your system is 

Oupp 1,2 

3,7 

b. Do you see that changing within the next five years? 

Yes No --
c. If Yes, to what? 

2. a. Population changes have a direct effect on water 

consumption, but there are other factors, attributable 

for example to industrial development, that could 

affect consumption directly (or indirectly thr~ugh 

population changes). Do you foresee any such developments 

affecting your system? 

Yes No --
b. If Yes, what do you think those factors and their impact 

on your water consumption rate might be? 

c. Do you feel the impact will cause a: 

major increase in water consumption --
increase in water consumption --
decrease in water consumption --
major decrease in water consumption --

3. a. Do you use the services of an engineering consulting firm? 

Yes No --
b. If Yes, what is the name of the firm? 

c. What is their address? 
~~~~~~~--~~~~~~~~~~~ 

d. Which engineer in the firm do you have the most contact 

with? 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
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4. We would like to find out about major system expansions completed 

and proposed (HAND CARD TO RESPONDENT). Would you please look at 

this card and check off any activities that are appropriate and, 

if possible, indicate the amounts of funds expended for the 

improvements? 

a. Previous, Treatment 

b. Previous, Treatment date 

c. Previous, Treatment M Dollars 
~------~~--~~~~~~-

d. Previous, Storage~~--~----~--~~--~~~~~--~~~-

e. Previous, Storage date ~---~~--~~--~--~~~~~~~ 

f. Previous, Storage M dollars~~--~~~~~~~----~----

g. Previous, Distribution 

h. Previous, Distribution date 
~--~----~~~~~--~~~-

i. Previous Distribution M dollars 

j. Future, Treatment 

k. Future, Treatment date~~~--~--~--~~~~~~~~~~ 

1. Future, Treatment M dollars 

m. Future, Storage 

n. Future, Storage date 

o. Future, Storage M dollars 

p. Trunk line 

q. Trunk line date 

r. Trunk line M dollars 
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s. a. Upqradinq a system to comply with the requirements of the 

Federal Safe Drinkinq Water Act may necessitate substant-

ial capital and operatinq expenses. It is logical to 

assume that these costs will be passed along to the 

system's consumers in the form of increased rates. Given 

this situation some major water users, particularly those 

that use water for manufacturing and other non-potable 

uses, may look for alternate sources of water. To the 
• best of your knowledge, do you have any major customers 

that might turn elsewhere rather than pay substantially 

hiqher prices? 

Yes No --
b. If Yes, please name the customer(s) and its function 

c. What is their approximate nonthly uaaqe, M Gallons 

d. If Yea, in your opinion would the total effect be on the 

system be substantial? 

Yea No --
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Card 4 

6. Do you use any of the following types of treatment before 

distributing the water? 

YES NO D/K 
a. Aeration 

b. Sedimentation 

c. Coagulation 

d. Filtration 

e. Distillation 

f. Chlorination 

g. Ozonation 

h. Activated Carbon 

i. Fluoridation 

j. Fluoride Re11Dval 

k. Stabilization 

1. Softening 

m. Dechlorination 

n. DeNitrification 

o. Iodination 

p. Other (such as) 

7. a. To the best of your knowledge, would the system have to 

change to different types of treatment to comply with the 

requirements of the Act? 

Yes No 

b. If Yes, what types of treatment would be involved? 
YES NO D/K 

(1) Aeration 

(2) Sedimentation 

( 3) Coagulati.on 

(4) Filtration 

(5) Distillation 

(6) Chlorination 
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12 

13 

14 
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22 
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(7) Ozonation 

(8) Activated Carbon 

( 9) Fluoridation 

(10) Fluoride Removal 

(11) Stabilization 

( 12) Softening 

(13) Dechlorination 

(14) DeNitrification 

(15) Iodination 

(16) Other 

8. a. State law requires that a system of your size monitor 

at least times a month for bacteriological ----
contaminants. Do you feel th~t these requirements are: 

Unnecessarily high --
High, but necessary to maintain water quality --
Established at an acceptable level --
Low, but sufficient to insure water quality --

--Inadequate to protect water quality 

b. State law requires that a system of your size monitor 

at least times a month for chemical contaminants. 

Do you feel that these requirements are: 

Unnecessarily high 

High, but necessary to maintain water quality 

Established at an acceptable level --
Low, but sufficient to insure water quality --

--Inadequate to protect water quality 
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9. a. This is the list of maximum contaminant levels (HAND CARD TO 

RESPONDENT) established by the Environmental Protection 

Agency for both organic and inorganic substances. We would 
' 

like to find out if you have any opinions about these levels. 

That is, if you believe that these levels are too strict, or 

if they are not strict enough. If you have no opinion, don't 

worry about responding. 

Contaminant MCL 

(1) Arsenic 

(2) Barium 

(3) Cadmium 

( 4) Chromium 

(5) Lead 

(6) Mercury 

(7) Nitrate (N) 

(8) Selenium 

(9) Silver 

(10) Fluoride 

(11) Endrin 

( 12) Lindane 

(13) Methoxychlor 

(14) Toxaphene 

(lS) 2,4-D 

(16) 2,45-TP 

(17) Turbidity 

.OS 

1. 

.010 

.OS 

.OS 

.002 

10. 

.01 

.OS 

1.6 

.0002 

.004 

.1 

.005 

.1 

.01 

1 Unit 

Too 
Strict 
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Not 
Strict 
Enough 

D/K; 
N/O 

, __ 42 

43 1-
t 44 

4S --
46 --
47 --
48 

49 

so --
51 

1 __ 52 

53 .1--
t 54 

I SS 

56 --
57 --
58 



10. a. Do you file your bacteriological monitoring records 

b. If Yes, where do you file them (e.g. computer, file 

cabinet) ? 

c. ·If Yes, how long do you retain the files? 

1 year or less --
over 1 year to 2 years --
over 2 years to 5 years --
over 5 years (Specify) --

11. a. Do you file your chemical monitoring reports 

b. If Yes, where do you file them (e.g. computer, file 

cabinet)? 

c. If Yes, how long do you retain the files? 

1 year or less --
over 1 year to 2 years --
over 2 years to 5 years --
over 5 years (specify) --

12. a. Implementation of the Safe Drinking Water Act may cause 

some economic hardship on the part of water systems. 

Given this possibility, do you believe that the federal 

government EPA has any responsibility for providing 

financial assistance to systems adversely affected by the 

Act? 

Yes No 
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b. If Yes, which would you prefer? 

(1) Grants for construction 

(2) Grants for operation 

( 3) Loans for construction 

( 4) Loan guarantees 

(5) Other 68 

c. Please explain your selection above 69 

13. a. Since the state is seeking designation by EPA as the agency 

primarily responsible for enforcement of the Act, do you 

feel it--the state--should assume any of the same type of 

financial assistance responsibilities outlined above? 

Yes No 70 

b. If Yes, which would you pref er? 

(1) Grants for construction 

( 2 ) Grants for operation 

( 3) Loans for construction 

(4) Loan guarantee 

( 5) Other 71 --
c. Please explain your selection above. 72 --

14. a. Do you know of any other federal or private sources of 

assistance for upgrading your system to meet the require-

ments of the Act? 

Yes No 73 
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b. If Yes, specify the sources and type of assistance? 

15. Which level of government should assume responsibility for 

bearing the financial burden of implementing the Act? 

Mainly federal 

Mainly state 

Mainly local 

Federal/State 

State/Local 

All three sharing 

16. a. Have you had any direct contacts with any federal 

employee(s) concerning implementation of the Act? By 

direct contact we mean contact in person, by letter or by 

telephone. It does not include state-wide mailings. 

17. 

Yes No --
b. If Yes, could you please give us the name(s) and 

position(s) of the individual(s)? __ ~-------

c. If, Yes, how responsive were they to your situation? 

Very responsive 

Responsive 

Not responsive 

a. Have you had any direct contact with any state employee(s) 

concerning implementation of the Act? 

Yes No --
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b. If Yes, could you please give us the name(s) and 

position(s) of the individual(s)? 
~~~~~~~~~~-

c. If Yes, how responsive were they to your situation? 

Very Responsive 

Responsive 

Not responsive 79 

CARD 5 

18. When dealing with the state on drinking water issues, 

which of the following do you have the nDSt contact with? 

With the regional office of TDHR 

With the central office of TDHR 

19. Could you please estimate for us the number of contacts 

(e.g. letters, telephone calls, etc.) you had with the two 

offices during the past year, that is calendar 1976? 

a. With the regional office 

b. With the central office 

20. a. Have you received the "Blue Book• published by the 

Department of Health Resources on the Safe Drinking 

Water Act? 

b. Where or from whom did you receive the copy? 

c. Did it provide you with us~ful information? 

Yes No 
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21. a. Are there any other alternative water sources available 

to you that are both economically reasonable, and which 

do not exceed MCL's? 

Yes No 

c. What kinds of sources? 

existing systems --
surface sources --
ground sources --

d. If Yes, how far from the system is the source located? 

e. If Yes, have the costs of switching to the source been 

calculated? 

Yes No -- --
f. If Yes, what are the approximate cost estimates? 

22. In your opinion, what is the community's attitude towards 

joining with other systems to create a regional system: 

Strongly favorable 

Favorable 

Opposed 

Strongly opposed 

Do not believe it is an 
issue 

Comments: 

23. What is your own personal opinion towards regionalization? 

Strongly favorable 

Favorable 

Opposed 

Strongly opposed 

Do not believe it is an 
issue 

Comments: 
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24. It has been stated that, regardless of the regionalization 

issue, some systems may find it necessary to share technical 

personnel in order to comply with the requirements of the 

Act. What is your opinion about this possibility? 

Strongly favorable 

Favorable 

Opposed 

Strongly opposed 

Do not believe it is an 
issue 

Comments: 

25. How many persons--full-time and part-time--do 

employ in the operation of the system? 
Administrative 

a. Full-time 

c. Part-time 

you currently 

Plant 

b. 

c. 

26. What is the water system's average annual payroll? 

27. How many of these employees are certified by the Department 

28. How many are taking, or plan to take within the next six 

months TDHR certified training? 
~--------~-----------------

29. Do you know approximately how much you have budgeted for 

training?~---------------------------------------------------
30. a. Treatment of the raw water to make it potable has, in 

some systems, created solid wastes that may be difficult 

to dispose of. Have you encountered such problems with 

your system? 

Yes No 
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b. If.Yes, what is the specific nature of the problem? 

c. Do you anticipate that any of the Act's requirements 

may create such a situations? 

Yes No --
d. If Yes, what do you anticipate the specific nature of 

the problem will be? 
~~~~~~~~~~~~~~~~~~ 

31. The Act directs EPA to issue both primary and secondary 

regulations. The secondary regulations, which have not 

yet been issued, will cover taste and color. Given the fact 

that specific requirements have not been set forth, do you 

have any feeling about the possible impacts on your system? 

That is, do you anticipate that you currently may have 

water that could exceed rm:>derate taste or color limitations? 

Yes No --
b. In what way?~~~~~~~~~~~~~~~~~~~~~~~ 

32. Do you have any brochures, literature or any other form of 

written information on your system that you could give us to 

aid in our research? 
~~~~~--~~~~~~~~~--~~~~-

33. Do you have any questions to ask us in regard to the Safe 

Drinking Water Act?~~~~~~~--~----~~~~~--~~~--

34. would you like to receive a copy of our final report? 

If yes, what is your mailing address and telephone number? 
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APPENDIX G: A MODEL TO ASSESS THE IMPACT 

OF TRF.ATMFNT FACILITY CONSTRUCTION ON WATF.R RATES 

Some Texas communities may construct water treatment facili

ties in order to reduce fluoride, nitrate, and other contaminants 

in their raw water to levels below the M:Ls. There is currently 

little data available on the costs of treatment. There is even 

less information on possible inpacts of a new facility on the 

financial structure of a community. 

It may be worthwhile to develop procedures to allow a system 

to exaMine the effects on water rates of the capital, operating 

and maintenance costs of treatment. This section develops a 

tcstahle formulation which could be used in the assessment of the 

financial impact of a new treatment facility on smaller water 

sys terns. It begins with an analysis of capital and opera ting 

costs connected with the installation of a reverse osmosis water 

treatment facility. The capital costs are transmitted to the 

system's bonded indebtedness. Operating and maintenance costs 

increases are comhined with debt service requirements to deter

mine the adequacy of the current revenue. Insufficient revenue, 

or a revenue "gap" will he translated into a new water rate 

schedule for the consumer. . The basic framework of the model is 

outlined in the chart helow. 
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I Capitall.....,.-----------------------------------------t...,~ Revenue debt 
. costs _ service 

Opera ting and 
maintenance 
costs 

.. rwater L 
L-----------~r~_Ratesrr----------~ ... ~fconsumer) 

Models cannot replace or predict bureaucratic decision making. 

They merely serve as one possible tool in the decision making 

process. A 100del may strip a problem of its complicating factors 

and present them in an unrealistically simple state. Actual 

decision making necessitates the recombination and weighing of 

many external factors. 

This model is designed for small systems (populations less 

than 10,000) which are either municipalities or water. districts. 

The analysis assumes a groundwater source and no significant 

industrial consumers, characteristics which were common to the 

systems in the field survey. -Other assumptions, many of which 

are gros~ simplifications, are presented with the model develop-

ment. 
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COSTS OF TREATMENT 

For the purposes of this model, reverse osmosis (RO) has 

been selected as the treatment technique to be used in removing 

excess contaminants. Normally water molecules will flow from a 

solution that 1s high 1n dissolved solids to a solution of lower 

concentration if the two are separated by a semi-permeable mem

brane. . The force behind this flow is called osmotic pressure. 

In reverse osmosis, pressure is applied to the side with the 

higher concentration of dissolved solids, causing the water mole

cules to migrate through the membrane to a solution lower in 

dissolved solids, the product water. The pressure applied must 

be greater than the osmotic pressure in order for this process to 

take place. 

The advantage of reverse osmosis 1s that it removes most 

contaminants. There are package reverse osmosis units available 

for drinking water treatment that are small and are easy to 

maintain. 

The cost equations in this section are not exact costs for 

RO treatment, but are instead fairly gross estimates based on 

limited information. These figures are used in the methodology 

to calculate costs; indeed, the model can use more precise cost 

information to furnish more realistic water rate estimates. 

In order to simplify calculations, assume that water is 

chlorinated before storage and distribution. Further, let 
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electric rates, chemical costs, and labor· costs remain fixed 

over time. Let the cost of raw water be equal to the cost of 

power used to pump it out of the ground. 

Capital r.os ts 

The capital costs of a reverse osmosis system are related 
A 

to the volume of the water treated. The major components of the 

treatment equipment are the pressure pumps and the membrane 

modules, both of which will necessarily vary as the quantity of 

water (Q) varies. From the limited cost information available, it 

was determined that the capital costs (C) for the purchase of 

RO pack.age tmits could be described by an equation: 

C= ($16 x 10 3 ) + $0.17 (Q) (1) 

Where C is capital cost and Q is quantity of water in gallons per 

day. These figures were derived from prices quoted by one manu

facturer for three different sized systems and do not include any 

costs of additional land, facility housing, or engineering fees. 

Operating and Maintenance Costs 

Most systems incur certain costs attributable to the opera

tion and JJBintenance of their existing system. The addition of 

* This m<tdel does not consider the . costs of purchasing land to 
obtain water rights. 
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reverse osmosis treatment will simply add incremental expenses. 

Some fixed expenses, such as administration, accounting, collec

tion, and operating labor will likely remain about the same. 

Variable expenses, such as electricity, chemicals and mainten

ance, will increase. The estimated operating and maintenance 

costs for a system employing RO treatment would be the summation 

of these different factors: 

0' = S + (H + H') + (1. 33 E + E') + W + F + J (2) 

Where 0' is the estimated operating and maintenance costs, S is 

support services (administration, collection, accounting, and 

operating labor), H is old chemical costs, H' is new chemical 

costs, E is old electrical power costs, E' 1s new electrical 

power cost, W is costs of replacing the membranes every 3-5 years, 

F is system maintenance costs (replacing filter cartridge, filling 

out log sheet), and J is the cost of reconditioning the pumps 

(replace seals every 18 months, replace pumps every 5 years). E 

is multiplied by 1.33 because more raw water will be necessary 

due to the fact that the product water recovery rate for RO is 

about 75 %. That is, for every 1000 gallons of feed wat_er, 750 

gallons of purified water are produced and 250 gallons of con

centrated waste water are rejected. 

While capital costs are assumed to be related to water 

volume in a linear fashion, treatment costs per unit tend to 

fall as quantity increases. Such economies of scale tend to be 

146 



non-linear, and interpolation will be necessary 1n the hypothe

tical cases discussed below. 

Calculating Operating and Maintenance Costs (O') 

Operating and maintenance costs are complex to calcu

late. Although equation (2) appears to be a straightforward 

summation, a problem arises in determining each of individual 

factors costs. 

The O & M costs (0') can be divided between original costs 

(those occurring before reverse osmosis) and incremental costs 

due to reverse osmosis. The original costs are variables S, E, 

and H. Increased costs include variables H', E', W, F, and J. 

Assume that initial costs are $0.20 per thousand gallons 

to pump, treat, and distribute water, and administer the system. 

Total costs can be allotted to the various factors on the basis 

of an assumed percentage contribution S=50%; E=40%; and Hm10% •. 

Based o~ a daily water volume, a figure for total original costs 

can be obtained. 

Calculation of the incremental factor costs due to RO were 

made by estimation based upon quotations. The estimates tend to 

fall within generally accepted ranges for treatment costs using 

reverse osmosis. Electrical rates have been assumed to be 3¢/KWH, 

reflecting the rapidly rising costs of electrical power in most 

parts of Texas. 
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BONDED INDEBTEDNESS AND DEBT SERVICE 

Water system planners often turn to the public bond market 

to finance expensive capital improvements. Once this method of 

financing has been chosen, planners are faced with a variety of 

decisions. They must choose the 'type' (i.e., revenue, general 

obligation or combination) of bond to offer for sale and the 

pattern of debt service to be used in amortization of the debt. 

Development of a debt service schedule is an important part of 

this decision-making process.· From this schedule, the planner 

can determine the annual debt service requirements. The purpose 

of this section is to develop a series of equations which show 

the debt service of a bond issue when the total amount of the 

issue, the bond life, the coupon rate, and the annual principal 

maturity are known. 

These equations have been developed on the basis of numerous 

assumptions. Assume that the water system has no prior debt 

service obligations and will use revenue bonds to finance new 

capital expenditures. These types of bonds are common for finan

cing revenue-producing enterprises such as water, sewer, and 

electric utilities. The total amount of the bond issue will 

equal the projected capital costs of the project. In reality, 

this in- unlikely as debt planners usually borrow slightly more 

than the projected capital costs to provide a margin of safety 

for contingencies. Further assume that the bond issue will have 

a uniform coupon (interest) rate for each year of the issue. 
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This is also an unlikely assumption in that bond dealers usually 

submit bids with varying interest rates throughout the life of 

the bond. The effective life of the water treatment plant is 

estimated to be twenty years; therefore, the model assumes that 

the life of the bond issue will also be twenty years4 The . issue 

will be serial bonds with an equal annual maturity pattern and 

no deferred maturity, i.e., principal payments begin in the first 

year. And finally, let principal and interest payments be made 

once a year commencing on the first anniversary of the bond issue 

date. 

Debt Service Equations 

The total amount of the bond issue will equal the capital 

costs of the project: 

C = B
1 

(3) 

where C • capital costs 

B
1 

= total debt issue, where B. is the outstanding 
principal in year i, { i•l ~ ••• , 2 O} 

The amount of equal annual maturity can be derived by divi

ding the total amount of the bond issue by the life of the bond 

issue in years: 
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where A = amount of equal annual maturity (a constant) 

n = life of bond issue in years 

The debt service requirement in the first year 1s a combination 

of the annual maturity and the interest due on the outstanding 

principal. In the first year, the outstanding principal is the 

total amount of the bond issue. Therefore, 

D l = A + (B l * I) 

where n
1 

= debt service requirement in year 1 

I = uniform coupon or interest rate 

(5) 

The debt service requirement in the following years (D.) is 
1 

also a combination of the annual maturity and the interest due. 

However, in each year the outstanding principal declines by the 

amount of annual maturity paid in the previous year. To determine 

the outstanding principal in any one year, the amount of maturity 

paid in all preceeding years is derived and this sum 1s subtracted 

from the total principal. The outstanding principal 1s then 

(6) 

where I = any year within the life of the bond issue. 
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Equation (6) can then be substituted into equation (S) to 

calculate the debt service in any year: 

. i = 2,3, ••• ,20 (7) 

Water rates in Texas are commonly figured on a decreasing 

block basis: as the quantity of water used increased, the rate 

charged per incremental units decreases. Another characteristic 

of the pricing system is a minimum charge for water service per 

se, called the 'service charge' or minimum base rate. The initial 

amount of water varies, but is usually the first 2,000 or 3,000 

gallons. Commodity charges are over and above the service charge 

and are usually described in blocks of decreasing charges, 1.e., 
. 

$0.60 for the first 1000 gallons over the base rate, $0.40 per 

next 1000 gallons, etc. 

Water utilities determine pricing on the principal of a 

'fair return' on invested capital. Thus, revenue must cover 

operating costs, maintenance, and debt service charges while 

also providing a normal or 'fair' profit. Utilities also usually 

adopt a 'uniform pr1c1ng system' in which the same price is 

charged for water over a given area and time although the cost of 

supplying customers varies according to area and time. Similarly, 

most smaller systems charge a single rate for both residential 

and commercial users. 

In order to relate water rates and debt service requirement 

from bonds, assume that a system will use a decreasing block rate 
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for water pricing with a minimum monthly - or service - charge. 

Invested capital must produce a 'fair return'. Pricing will be 

both non-discriminatory and uniform over area and time. Customers 

will be billed on a monthly basis. Ntunber of connections and 

amount of consumption will be assumed to remain constant. 

Current gross revenue may be expressed as the sum of a base 

charge multiplied by the number of water connections plus the 

summation of all subsequent block rates multiplied by the percen-

tage of connections which correspond to each rate. Thus, current 

gross revenue is: 

or in summation notation 

m 
G = [ b *T + l: r . *V . *T ] * 12 

j =1 J J 

where G = annual gross revenue 

b = service charge (minimum base rate monthly) 

T = total number of connections 

r = rates which correspond to decreasing block structure 

V = percentage which corresponds to the number of total 
customers who pay in a certain block 

J = an index of rate blocks 

m = the number of blocks in the schedule 
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THE REVENUE 'GAP' 

From information in the cost, debt service, and water rate 

equations above, a planner can determine whether a water system 

will generate enough revenue to meet its expenses. However, the 

system JRUst also produce sufficient excess revenue as a margin of 

safety to ensure uninterrupted debt service. This margin of 

safety, or coverage, is the ratio of net revenue to annual debt 

service. The coverage necessary to successfully market revenue 

oonds varies from approximately 1.2 to 2.0, depending_ upon the 

nature of the project to be financed. If a system's current 

revenue does not provide for necessary coverage, a revenue "gap" 

exists which would necessitate an increase in water rates. The 

following equations can be used to determine whether a revenue 

gap exists and, if so, what percent of the current gross revenue 

this gap represents. 

'Gap' Equations 

The net revenue of a water system is defined as gross 

revenue minus costs: 

N = G - O' 

where N = net revenue 

G = current gross revenue 

(10) 

O'= estimated increased operating and maintenance costs 
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This net revenue can then be divided by the annual debt service 

in year i to determine the coverage provided by the system's 

current revenue. 

K = N/D. (11) 
1 

where K = coverage 

D. = annual debt service 1n year i 
1 

The coverage ratio is then compared to the coverage· which is 

necessary to successfully market these revenue bonds, called K'. 

If K ~ K', then the system is currently generating sufficient 

revenue to meet increased costs and maintain an adequate margin 

of safety after debt service. However, if K < K', then the 

system does not have an adequate margin of safety and a revenue 

'gap' exists. 

The net revenue which maintains sufficient coverage can be 

calculated~ This variable 1s a product of the necessary coverage 

multiplied by the annual debt service in year i: 

N' = K' * D. 
1 

(12) 

where N' = net revenue necessary to maintain sufficient coverage 

K' = necessary coverage 
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The gap can now be calculated by subtracting the current net 

revenue from the net revenue necessary to maintain sufficient 

coverage 

Z = N' - N (13) 

where Z is the revenue gap. 

This gap, which is now expressed in dollars, can also be described 

as a percent of current gross revenue That . 
lS, 

X = Z/G (14) 

where X = the gap as a percent of current gross revenue. This 

variable is also the percent by which current gross revenue must 

be increased (by raising water rates) in order to do away with · 

the reve~ue gap. The distribution of this increase is the topic 

of the following section. 

Distributing the Gap 

Using the calculated gap percentage and some implicit welfare 

function, it is possible to distribute the increased costs over 

the water rate schedule. The burden of additional system expenses 

can be distributed either through the service charge alone, or 

by increasing both the se.rvice and commodity charges. Some 

utilities would distribute facility costs solely in the service 
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charge while allocating treatment and fuel increases over both 

* the service and commodity charges. In the case of a major 

system expansion such as the one proposed here, a community might 

choose (for the purpose of being equitable) to distribute the 

total increase in both capital and operating expenses over the 

entire rate schedule. The greatest share of the burden will 

still fall on the base charge, since most smaller comnunities 

have few large commodity (industrial) users. 

To this point a single, non-discriminatory class of water 

users has been assumed. However, there are numerous pricing . 

options. It is possible to develop a separate pricing system for 

industrial and residential consumption, or one in which charges 

vary according to distance or peak load periods. Another pricing 

alternative would be the application of increasing block rates, 

i.e., charging higher rates as water use increases. The California 

Public Utilities Commission is gradually phasing in an inverted-

rate system in an effort to promote water conservation in that 

** state. However, for simplicity, assume non-discriminatory 

*** pr1c1ng, no change in consumption after the rate increase, 

and the ex is ting rate burden distribution. 

* Information from Melanie Mcf.oy, Economist, Economic Research 
Division, Texas Public Utilities Commission, Austin, Texas. 

**information from Donald Steeger, F.ngineer, Hydraulic Division, 
California Public Htili ties Commission, San Franscisco, 
California. 

*** . h This assumption does not reflect micro-economic t eory. 
Consumption should drop as water price increases. 
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Let the gap be distributed through percentage changes 1n the 

service and cornmodi ty charges· 

b' = b *( 1 + X) 

r . ' = r . ( 1 + X) 
J J 

J = l, ••• ,m 

where b = original service charge 

x = gap as a % of G 

r .. = rates which correspond to decreasing block 
J structure 

b' = new base rate 

r.'= new commodity rate 
J 

(15) 

(16) 

Now it 1s possible to calculate the new (estimated) gross revenue: 

m 
G' = [ b' *T + . E1 r. ' *V . *T] x 12 

J= J J 
(17) 

where G' 1s estimated annual gross revenue. 
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EQUATIONS 

(1) c = $16 x 10
3 

+ $0.17*(Q) 

(2) O' = S + (H + H') + (1.33E + E') + W + F + J 

( 3) C =. B
1 

( 4) B1/n = A 

(5) A + (B 1 * I) = n 1 

(7) A + {[Bl (i-1 )*Al * I} = D. 
1 

1 = 2,3, ••• ,20 

m 
(9) G = [b*T + r r.*V.*T] * 12 

j=l J J 

(10) G - O' = N 

(11) N/D1 = K 

( 12 ) N' = K' * D
1 

( 13) N' - N = Z 

( 14) Z/ G = X 

( 15 ) b * ( 1 + X) = b ' 

( 16) r * ( 1 + X) = r' 

m 
( 17 ) G ' = [ b' *T + E 

j=l 
r . ' *V . *T ] x 12 

J J 
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Equations 

(1) 

(2) 

(3) 

(4) 

(5) 

(9) 

ASSUMPTIONS FOR EQUATIONS 

Assumptions 

The treatment method used is reverse osmosis. 
The system has no alternative water supply nor 
any other means of reducing contaminant levels. 

Electrical rates remain fixed. 

Chemical costs and labor costs remain fixed. 

There is no cost for the raw water other than the 
cost of power for pumping it out of the ground. 
The system has been using no conventional treat
ment other than chlorination. 

Revenue bonds will be used to finance new 
capital expenditures. 
The total amount of the bond issue will equal 
the projected capital costs of the project. 

The life of the bond issue is twenty years. 
The issue will be serial bonds with an equal 
annual maturity pattern and no deferred maturity. 

The water system has no prior debt service 
obligations. 

The bond issue will have a tmiform coupon 
(interest) rate for each year of the issue: 
Principal and interest payments will be made 
once a year. 

Systems use decreasing block rate for water 
pricing with minimum monthly charge. 
Water rates provide a 'fair return' on invested 
capital. 
Systems bill customers monthly. 

The number of connections and the amount of 
consumption remain constant. 
Systems have non-discriminatory pricing. 
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Equations 

(17) 

Assumptions 

Includes all the assumptions for equation 7. 
Also, there will be no change 1n consumption 
after the rate increase. 

The system will maintain the existing rate 
burden distribution. 
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C = capital costs 

Q = quantity of water 

O' = estimated operating and 
maintenance costs 

S = support services costs 

H = original chemical costs 

H' = new chemical costs 

VARIABLES 

E = original electricity costs 

E' = new electricity costs 

L = original labor costs 

P - original parts and 
maintenance costs 

W = membrane replacement costs 

F = system maintenance costs 

J = pump reconditioning cost 

n = life of the bond issue 

J = an index of rate blocks, 
J = 1,2, ••• ,m 

m = total number of rate 
blocks 

r = rate 1n block j 

v. = percent in rate block J 
J 

G = current gross revenue 

N = net revenue 

N' = needed net revenue 

K = current coverage 

K' = needed coverage 

Z = revenue gap 

X = percent of current gross 
revenue represented by Z 

b' = new base rate 

r' = new commodity rate 

in years G' = needed gross revenue 

B. = outstanding principal in year i, 1 1 = 1,2, ••• ,n. Thus, 
B

1 
= total debt issue 

i = an index of any year in the 
life of the bond issue 

A = amount of equal annual maturity 

I = uniform coupon or interest rate 

D. = total debt service in year i 
i 

b = minimum base rate (original) 

T = total number of connections 
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HYPOTHETICAL CASES 

With the preceeding explication of the model for determining 

needed revenue and its impacts on water rates, it is useful to 

work through several hypothetical, but not Wlrealistic, cases. 

The communities described are purely fictional. All fit the 

assumptions of the model pertaining to water source, lack of 

industrial users, current treatment, and alternate supply. 

Wheats ton 

A Panhandle town of 1,151 persons, Wheatston's economy rests 

on the fertile wheat-producing plains of the region. Many house

holds have only two members. High nitrates in the community's 

water supply require an expansion of the treatment facilities. 

An engineering consultant has estimated $31,776 in capital costs, 

and $27,852 in operating costs for reverse osmosis treatment. 

Financing the improvement costs will require sale of revenue 

bonds with a 1.5 required coverage. The 20-year bonds carry a 

uniform 5.0% interest rate. The water system backing the bond 

issue has 473 connections and uses an average 92,800 gallons of 

water per day. Calculation of the new water rates follows. 
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G = 

b = 

T = 

G = 

service 
charge 

[b*T + 

3.00 

473 

1905.50 

Wheatston: Water Consumption 

Rate Gallons/mo. Users 

3.00 3, 000 473 

.35/1000 4,000 402 

5,000 384 

6,000 252 

7,000 208 

8,000 73 

9,000 27 

10,000 11 

11, 000 8 

12 '000 6 

13,000 5 

14 '000 3 

15,000 2 

16,000 2 

17,000 2 

18 '000 2 

19' 00 0 1 

20,000 1 

21, 000 1 

m 
1: r. *V. *T] x 12 

j=l J J 

* 12 = $22 '866 
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Capital Costs: Equation (1) 

.c = (16.0 * 10 3) + 0.17 (92.8 * 10 3) 

f ( 16. 0 + 15. 7 7 6) * 10 3 

= ( 31, 7 7 6) * 10 
3 

c = $ 31 ' 7 7 6 • 0 0 

Operating Costs: Equation (2) 

O' = (282) + (56 + 212) + (300 + 677) 

+ (494) + (198) + (51) 

O' = $2270/month or $27,852/year 

( 1) c = ( 16 * 10 3) + o. 17 (Q) 

(2) O' = S + (H + H') 

+ (1.33E + E') + W+F+J 

(3) C = B
1 

( 5 ) A + (B l * I) = D l 

( 7) A + { [Bl - ( i-1 )A] * I} 

= D. i=2,3, ••• ,20 
1 

c = $31,776 
see calculations page 

O' = $27 ,852 
see calculations page 

$31,776 = $31,776 

$31,776/20 = $1588.80 

$15 8 8. 8 0 + ($ 31, 7 7 6 * 0. 0 5) 

= $3,177.60 

Calculation of this equation would yield the debt service 
schedule for the bond. (For a partial debt service 
schedule of this bond see next page. However, the 
remaining equations use only the debt service for one year. 
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m 
(9) G = [ b *I' + l: r . *V . *T 1 * 12-. 

j=l J J 

(10) G - O' = N 

(11) N/D
1 

= K 

(12) N' = K' * n1 

(13) N' - N = Z 

• 

(14) Z/G = X 

(15) b (1 + X) = b' 

(16) r (1 + X) = r' 

G = $22 1 866 
see calculations page 

$22,866 - $27,852 = -$4,986 

-$4,986/$3,177.60 = -1.56 

$4,766.40 s 1.50 • $3,177.60 

$4,776.40 - (-$4,986.00) 
= $9,752.40 

$9,752.40/$22,866 = .42 

$3.00(1 + .42) = $4.26 

$0. 35 (1 + .42) = $0. 49 

Thus, water rates in Wheatston will increase 42% so that 

the new base rate will be $4.26 and the commodity charge will be 

$0.49 per 1,000 gallons. 
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Year 

1 

2 

3 

4 

5 

Dill City 

Partial Debt Service Schedule - Wheatston 

Coupon 
Rate 

o.os 

0.05 

0.05 

0.05 

0.05 

Amount of 
Maturity 

$1588.80 

1588.80 

1588.80 

1588.80 

1588.80 

Amount of 
Interest 

$1588.80 

1509.36 

1429.92 

1350.48 

1271.04 

Total Debt 
Service 

. $3177.60 

3098.16 

2018.72 

2939.28 

2859.84 

Dill City 1s a bustling community of 10,253 people. A county 

seat located on South Central Texas near a college town, it 1s 

principally populated by small families of 3 to 5 members. Most 

workers are engaged in farming, ranching, or 1n running the county 

government. Water treatment facilities in Dill City must be 

expanded to lower the fluoride content of the water supply. The 

reverse osmosis system recommended by the consulting engineers has 

an estimated $241,250 in capital costs, and $290,843 in operating 

cos ts. 

At the suggestion of bonding experts the water system will 

sell 20-year revenue bonds to pay for the improvements. These 
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bonds require 1.5 coverage and carry a uniform interest rate of 

5. 0 %. The system backing the· bond issue has 2, 970 connections 
• 

using an average 1,325,000 gallons of water per day. Calcula

tions of the new water rates needed to cover the debt follow. 

G = 

b = 

T = 

G = 

Dill City: Water Consumption 

service 
charge 

m 

Rate 

3. so 

.35/1000 

.30/1000 

.25/1000 

.20/1000 

.15/1000 

[b*T + t r.*V.*T] 
j=l J J 

3.50 

2,970 

* 12 

18,229.50 * 12 = $218,754 

Gallons/mo. 

3,000 

4,000-6,000 

7,000-11,000 

12,000-16,000 

17,000-21,000 

22 ,000-60' ooo-

Capital Costs: Equation (1) 

c = (16.0 * 10 3) + 0.17(1,325 x 10
3

) 

= ( 16. 0 + 22 5. 2 5) * 10 
3 

= ( 241. 2 5 ) * 10 3 

c = $ 24 1 ' 2 5 0 • 0 0 
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Users 

1,970 

8,734 

11,734 

4,423 

1,269 
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Operating Costs: Equation (2) 

O' = (4,030) + (806 + 3,022) + (4,288 + 6,045) 

+ (5,339) + (403) + (403) 

O' = $24,236/month or $290,832/year 

( 1) c = ( 16 * 10 3) + o. 17 (Q) c = $241,250 
see calculations page 

( 2 ) 0 ' = S + (H + H ' ) 

+ (l.33E + E') +W+F+J O' = $290,832 
see calculations page 

(3) C = B 1 $241,250 = $241,250 

( 4) B /n = 1 A $241,250/20 = $12,062.50 

(5) A .+(B 1 * I) = Dl $12,062.40 + ($ 241, 250 * 0.05) 
= $24,125 

(7) A + { [B
1 

- (i-l)A] * I} 

= D. i=2,3, ••• ,20 
1 

Calculation of this equation would yield the debt service 
schedule for the bond. However, the remaining equations 
use only the debt service for one year. 

m 
(9) G = [ b * T +· E r . *V . *T ] * 12 

j=l J J 

(10) G - O' = N 
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G = $218,754 
see calculations page 

$218,754 $290,832 

+ -$72,078 



(11) N/n
1 

= K 

( 12) N' = K' * D 1 

( 13) N' - N = Z 

( 14) Z/ G = X 

( 15 ) b ( 1 + X) = b ' 

(16) r(l + X) = r' 

-$72,078/$24,125 = -2.99 

$26,187.50 = 1.5 * $24,125 

$26,187.50 -(-$72,078 

= $108,265.50 

$108,265.50/$218,754 = 0.49 

$3.50 (1 + 0.49) = $5.22 

$0. 35 (= + o. 49) = $0.52 

$0.30 (1 + 0.49) = $0. 4 5 

$0.25(1 + o. 49) = $0.37 

$0. 20 (1 + o. 49) = $0.30 

$0.15 (1 + o. 49) = $0.22 

Thus, water rates in Dill City will increase 49% so that the 

new base rate will be $5.22 and the commodity charges will be 

$0.52 per thousand for the first 3,000 gallons over the base, 

$0.45 per thousand for the next 5,000 gallons, $0.37 per thousand 

for the next 5,000 gallons, $0.30 per thousand for the next 

5,000 gallons, and $0.22 per thousand over 21,000 gallons. 

Breeze 

Breeze, Texas (population 4,892) is in the arid west of 

the state. This town is composed largely of families. The oil 

industry employs most workers in the numerous petroleum fields 

nearby. Existing treatment of Breeze's water supply must be 
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expended to reduce the nitrate level. An engineering firm has 

estimated capital costs of $126,160, plus $156,408 in operating 

costs for reverse osmosis treatment. 

Revenue bonds will be used to finance the costs of the 

improvements. To assure marketability of the bonds the mun1c1-

pali ty must have coverage of 1.5. The 20-year bonds carry a 

uniform 5.0% interest rate. Supporting the bond issue is a 

water system with 1,620 connections and an average daily consump

tion of 648,000 gallons. Calculation of the new water rates 

follows. 
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G = 

b = 
T = 

G = 

Breeze: Water Consumption 

Rate 

. service 
charge 4.00 

.40/1000 

.35/1000 

m 
[b*T + . r1 r . *V . *T 1 

J= J J 

4.00 

1,620 

x 12 

Gallons/mo. 

2,000 

3,000 

4,000 

5,000 

6,000 

8,000 

9,000 

10' 000 
11, 000 

12 '000 

13' 000 

14 '000 

15 '00 0 
16,000 

17,000 

18 '000 
19,000 

20' 000-35 '000 

11.795.86 x 12 = $141,550.26 

171 

Users 

1,620 

1,614 

1,605 

1,508 

1,579 

1,570 

1,554 

1,426 

1,211 

923 

683 

342 

195 

82 

34 

21 

13 

so 



Capital Costs: Equation · (1) 

c = ( 16 • 0 * 10 3) + 0. 1 7 ( 64 8 • 0 * 10 3) 

= (16. 0 + 110. 16) * 10 3 

= (126.16) * 10 3 

c = $126,160.00 

Operating Costs: Equation (2) 

O' = (1971) + (394 + 1478) + 2097 + 3547) 

+ (2857) + (493) + (197) 

O' = $13,034/month or $156,408/year 

(1) c = (16 * 10 3) + 0.17 (Q) 

( 2 ) 0 ' = S + (H + H ' ) 

+ (l.33E + E') +W+F+J 

(3) C= B1 

( 4) B /n = A 1 

(5) A +(B 1 * I) = D1 

(7) A+ {[B1-(i-l)A] *I}= Di 

i=2,3, ••• ,20 

c = $126,160 
see calculations page 

0' = $156,408 
see calculations page 

$126,160 = $126,160 

$126,160/20 = $6,308 

$6,308 + ($126,160 * 0.05) 
= $12,616 

Calculation of this equation would yield the debt service 
schedule for the bonds. However, the remaining equations 
use only the debt service for year one. 
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m 
(9) G = [ b *T + E r . *V . *T ] * 12 

j=l J J 

(10) G - O' = N 

(11) N/D
1 

= K 

( 12 ) N' = K'*D 1 

(13) N' - N = Z 

(14) Z/G = X 

( 15) b (1 + X) = b' 

( 16 ) r ( 1 + X) = r' 

G = $141,550.26 

$141,550.26 - $156,408 

= - $14 '8 5 7. 7 4 

-$14,857.74/$12,716 = -1.168 

$18,924 = 1.5 * $12,616 

$18,924 - (-$14,857.74) 

= $33,781.74 

$33,781.74/$141,550.26 

= 0.24 

$4.00(1 + 0.24) = $4.96 

$0.40(1 + 0.24) = $0.50 

$0.35(1 + 0.24) = $0.43 

Thus, water rates in Breeze will increase 24% so that the 

new base rate will be $4.96 and the commodity charges will be 

- $0.50 per thousand for the first 3,000 gallons over the base and 

$0.43 per thousand for all subsequent gallons. 

Paradise 

The final case is Paradise, Texas. Set amidst the rolling 

hills of North Central Te~as, it relies heavily on agricultural 
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pursuits - primarily cotton farming - for its economic life. 

The population is 245 and, as in Wheatston, the households are 

rather small. Water treatment facilities in Paradise must be 

e~panded to eliminate the excessive fluorides in the water supply. 

The reverse osmosis system recommended by the consulting engineers 

has an estimated capital cost of $20,420 and $10, 728 in ope_rating 

cos ts. 

At the suggestion of bonding experts 20-year revenue bonds 

will be sold to meet the improvement costs. 1.5 coverage is 

required to assure the bonds' market acceptance. The bond issue, 

which carries a 5.0% uniform interest rate, is backed by a water 

system of 98 connections consuming 26,000 gallons a day. A cal

culation of the new water rates follows. 
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-· ~ 

Paradise: Water Consumption 

service 
charge 

m 

Rate 

3.50 

.35/1000 

G = [b*T + L r.*V.*T] * 12 
j =1 J J 

b = 3.50 

T = 98 

G = 543.90 x 12 = $6,526.80 
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Gallons/mo. 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

Users 

98 

98 

98 

98 

90 

72 

35 

32 

23 

12 

6 

4 

2 

2 

2 

2 



Capital Costs: Equation (1) 

c = (16.0 x 103
) + 0.17(26.0 * 103

) 

= (16.0 + 4.42) * 10
3 

c = $20,420.00 

Qperating Costs: Equation (2) 

O' = (79) + (16 + 59) + (84 + 300) 

+ (158) + (126) + (36) 

O' = $858/month or $10,728/year 

(1) c = (16 * 10 3
) + 0.17(Q) 

(2) O' = S + (H + H') 

+ (l.33E + E') +W+F+J 

(3) C = B1 

(4) B /n = A 
1 

(5) A + (B1 * I) = D1 

(7) A+_ {[Bl - (i-l)A] * I}= Di 

i-2,3, ••• ,20 

c = $20,420 
see calculations page 

O' = $10,728 
see calculations page 

$20,420 = $20,420 

$20,420/20 = $1,021 

$1,021 = ($20,420 * 0.05) 
= $2,042 

Calculation of this equation would yield the debt service 
schedule for the bond. However, the remaining equations 
use only the debt service for year one. 
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m 
(9) G = [b*T + r .*V.*T] * 12 

j =1 rJ J 

(10) G - O' = N 

(11) N/D1 = K 

(12) N' = K' * n1 

(13) N' - N = Z 

(14) Z/G = X 

(15) b(l + X) = b' 

(16) r(l + X) = r' 

G = $6,526.80 
see calculations page 

$6,526.80 - $10,728 

= -$4,201.20 

-$4,201.20/$2,042 = -2.05 

$3,063 = 1.50 * $2,042 

$3,063 - (-$4,201.20) 

= $7,264.20 

$7,264.20/$6,526.80 = 1.11 

$3.50(1 + 1.11) = $7.38 

$0.35(1 + 1.11) = $0.73 

Thus, water rates 1n Paradise will increase 111% so that 

the new base rate will be $7.38 and the commodity charge 1'Wll be 

$0.73 per 1,000 gallons. 

CONCLUSION 

There are several reasons why the preceding analysis is pre

liminary and highly simplistic: cost data are uncertain and 

limited to reverse osmosis; finanical resources of systems vary 

widely; debt management and utility pricing decisions will be 

177 



different for each system. Given these limitations there are, 

nevertheless, some interesting implications to be derived from the 

use of the model. 

While comparison of the hypothetical cases is difficult due 

to the differences in rate structure and consumption patterns, 

the analysis indicates that installation of reverse osmosis may 

result in rate increases ranging from approximately 25% to over 

100%. The primary factor in these increased rates is the 

operating and maintenance costs associated with reverse osmosis; 

capital costs are high, but because the increase is distributed 

over the life of the bond, its impact on water rates is relatively 

less than the increased costs of operation. In reality, the 

decision to install new treatment facilities will depend upon both 

the ability and the willingness of consumers to bear the increased 

costs. 

Perhaps the value of this model lies 1n the presentation of 

a methodology to be used in analyzing the complex problem of 

water system financing. The model ~d its application to the 

hypothetical cases is presented in the hope that it might stimulate 

further investigation into the analysis of cost impacts on smaller 

water systems for various types of treatment processes. 
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APPENDIX H: RESEARCH METHODOLOGY 

This appendix describes the methodology employed by the Safe 
Drinking Water Policy Research Project in evaluating the impact 
of the Safe Drinking Water Act (P.L. 93-523) on Texas. The 
Project was staffed by 15 members of the Lyndon B. Johnson School 
of Public Affairs - three faculty and twelve graduate students. 
The staff met together weekly for the 1976-77 school year and 
assigned specific tasks to sub-groups or individual graduate 
students. Ftmding for this Project was provided by the TDH. 

For purposes of discussion the work done during the year can 
be divided into four phases: 

- assessment of state and federal roles in drinking 
water policy (August to November, 1976) 

- assessment of the policy issues (December, 1976 to 
March, 1977) 

- questionnaire design and administration to local 
water suppliers (December, 1976 to March, 1977) 

- data analysis, editing, and development of conclusions 
and recommendations (March to July, 1977) 

FEDERAL AND TEXAS ROLES 

Federal involvement in safe drinking water standards was 
compiled from U.S. P.H.S. reports and engineering journals dating 
back to 1914. The legislative history of the Act was compiled 
from transcripts of committee hearings and debates and review of 
journal articles and media analyses of the Act. EPA and Congressional 
officials in Washington, D.C. were also interviewed. EPA docu-
ments provided the basis for information about research and develop
ment, grants and loans, requirements for state primacy, and EPA 
contingency plans. Interviews with EPA officials in Washington, 
D.C. and Dallas (Region VI/EPA) gave insight into the develop-
ment of the t.r.Ls and the general EPA strategy for enforcement of 
the Act. 

The history of Texas' water supply program was compiled from 
period journals, reference works at the TDH, and interviews with 
state officials. Published state procedures on monitoring, 
reporting, and record-keeping were compared to those mandated by 
the Act. Extensive interviews with TDH personnel provided 
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insight into the evolving plans for administering the Act. Legal 
statutes bearing on TDH's procedures were identified. State 
budgetary constraints were explained by officials of the Legis
lative Budget Board. TDH regional offices were contacted to 
provide their perspective on the implementation of the Act. 

POLICY ISSUE ASSESSMENT 

Students conducted supervised research utilizing the resources 
of the L.R.J. School Library and the TDH. Several students 
traveled to Dallas (Region VI, EPA) and Washington, D.C. for 
interviews with federal officials. One student traveled to the 
EPA laboratories in Cincinnati to learn more ahout engineering 
processes. 

QUESTIONNAIRE DESIGN AND ADMINISTRATION 

The Project members utilized a questionnaire to gain insight 
into the status of local water suppliers and their attitudes 
towards the Act*. The Project members characterized the issues 
that would guide questionnaire design in the form of a matrix 
illustration**. Specific questions were developed to elicit 
attitudes towards the social and economic impacts of the Act, 
health effects, technological options, the potential of regional 
water systems, and the nature and extent of federal and state 
financial aid to water suppliers. 

As is noted in chapter 6, the community water supplies were 
not selected as a 'random sample' of all water systems, or even 
a sample of systems not in current compliance. The selection 
criteria included location, water supply source, variety and 
seriousness of water system contaminants***. Some · member(s) of 
the Lyndon B. Johnson School of Public Affairs research staff 
visited each of the 63 systems to administer the questionnaire 

*The complete text of this questionnaire 1s included as 
Appendix F. 

**Table H-1. 

***The variety of systems surveyed (in terms of contaminants, 
jurisdiction and population) is shown in Table H-2. 
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rluring February-March*. Interviewers arranged to speak with 
the officials responsible for the water system operation. Such 
persons included mayors, city managers, water superintendents, 
city secretaries, private corporation board members, system 
owners, managers, and plant operators. 

ANALYSIS AND CONCLUSIONS 

Questionnaire responses were coded and key-punched on 
computer cards. A library program, the Statistical Package for 
the Social Sciences (SPSS), was used to analyze the data. Since 

. the set ·of water systems was not intended to be a random sample, 
the mode of analysis was to interpret descriptive statistics, 
based on readings and field experiences. The most useful results 
were frequency distributions of responses for all or cross-sections 
of systems**. Intriguing vignettes or operator comments from 
the field were collected. 

*Appendix E is the list of communities completing question
naires. 

**Cross-sections by population class, contaminant problem, 
type of ownership, or geographic location. 
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-00 
N) 

FEDERAL 
Washington D.C. 

Regional 
Subregional 

STATE 
Headquarters 
Regional 

LOCAL 
Public 

Cities 
Districts 

Private 

COOPERATION 

-statute 
-interagency: 
vertical/horizontal 

-statute 
-interagency: 

vertical/horizontal 

-reorganization 
sharing personnel 
etc. 

' 
TABLE H-1: MATRIX ILLUSTRATION OF ISSUES 

ENFORCEMENT/ 
COMPLIANCE 

-contingency plans 
-approve state 

enforcement 

-enforcement 
strategy: differs 
for public/private 

-variances 
exemptions 

-information on 
populations 

PERSONNEL 

current & 
projected needs 

current & 
projected needs 

current & 
projected needs 

FINANCE 

administer 
construction 
grants 

-administration 
federal 
program grants 

-construction 
grants 

-capacity 
effort 

RECORDS & 
MONITORING 

contingency 
plans 

continue and 
expand effort 

capability to 
keep records 

OVERALL: attitude of actors, institutional constraints, statutory powers, perceptions 

HEALTH AND TECHNOLOGY 

r&d 

testing 

1) alternate supply 
a. other wells 
b. other surface 
c. transported supplies 

2) treatment 
a. alternatives 
b. costs 

3) risk assessment (health) 



TABLE .H-2: SYSTEMS SURVEYED, DISPLAYED BY CONTAMINANT, JURISDICTION, AND POPULATION 

FLOURIDE/ 
CONTAMINANT FLOURIDE NITRATE NITRATE ARSENIC SELENIUM RADIATION 

JURISDICTION SERVED: M p SD M p SD M p SD M p SD M p SD M p SD 

POPULATION SERVED: 

25-99 5 2 

100-499 1 10 2 1 1 

500-999 3 3 1 1 2 1 1 

1000.2499 4 1 3 1 2 1 

2500-4999 5 1 2 1 

5000.9999 2 1 

10,000 and above 3 1 1 

M: Municipal P: Private SD: Special District 



APPENDIX I: ILLUSTRATIONS OF REQUIRED CONTAMINANT ANALYSIS 
AND REPORTING ACTIONS 

Chapter five discusses issues relating to the implementation 
of the Safe Drinking Water Act. In that chapter, both federal 
and Texas procedures for monitoring and reporting contaminant 
levels in water are assessed. This appendix presents illustrations 
of the administrative processes for monitoring and reporting. 
The first two illustrations describe required procedures for 
monitoring and reporting of bacteriological contamination in 
drinking water. Figures I-1 and I-2 show actions required re
spectively by the federal and Texas governments. Figures I-3 
and I-4 illustrate actions for monitoring and reporting of inor
ganic chemical contaminants in drinking water. These diagrams 
picture federal and state procedures, respectively. The final 
illustration presents federal requirements for the monitoring 
and reporting of turbidity in drinking water supplies. 
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FIGURE 1-1 

ILLUSTRATION OF REQUIRED BACTERIOLOGICAL MONITORING AND REPORTING ACTIONS 

Supplier 

--- ,. 
0 

Sampling 
at determined 

intervals -
(by size) --

Analysis 

+ 

Report to 
- State within h -

48 hours 

~ I 

Resample at 
established -
frequency, --

Analysis 

+ 

Report to 
.... State and 0 ... 

notify users 
of water 

-
~ . 

Continue 2 consecutive 
check - results -samples -

Analysis 

+ 
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FIGURE 1-2 
TEXAS PROCEDURES FOR BACTERIOLOGICAL MONITORING OF DRINKING WATER 

For Systems without State Certified Lab 

Public water system t---------------------TDH lab analyzes sample 
takes sample 

No further action 

Water system takes 
check samples 

Where extreme health hazard 

TOH Domestic Water 
Supply Branch interprets 
results and makes 
recommendations 

is present, system notifies consumers 

For Systems with State Certified Lab 

Water system takes sample 

System's own lab analyzes sample 

No further action 

+ 

All tests results 
compiled monthly 

\ 

Water system takes 
check samples 
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~ 

--

FIGURE 1-3 
ILLUSTRATION OF REQUIRED ORGANIC AND INORGANIC 

CHEMICAL MONITORING AND REPORTING ACTIONS 

Supplier 

~ -

't 

Annual or 
Triennial <MCL 
Sampling 

Analysis 

>MCL 
Report to 

-
State within -

7 days 

I I 

Perform 
3 additional 

analyses 
within 1 
month 

~ 

't 

Average <MCL 
together 
the four 
analyses 

>MCL 

Report tD . 
State and 

notify users 
--

t I 

Continue to 2 consecutive 

monitor at samples< MCL 

an established 
frequency 

>MCL -
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FIGURE 1-4 
TEXAS PROCEDURES FOR CHEMICAL ANALYSIS OF DRINKING WATER 

Water system 
takes 

. - TOH ·. lab analyzes 

1 sample every year 
~ 

/ 
/ 

/ 
/ 

/ 
/ ' t 

/ 
/ 

/ 
- / 

Domestic Water Supply No further action -- / -
/ 

/ Branch interprets results 
/ 

and makes recommendations / 
/ + / 

/ 
/ 

/ 
/ 

Where extreme cone. of a 
particular constituent is 
present a check sample 
may be required 

' 

-· 

If flouride or nitrate levels· 
exceed MCLs, TOH ~ · requests 
that system notify public 
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FIGURE 1-5 
ILLUSTRATION OF REQUIRED TURBIDITY MONITORING AND REPORTING ACTIONS 

Supplier 

--
I 

Test 
<M.A.L. 

Turbidity -
Daily 

>M.A.L . 

.. 
<M.A.L. 

Recheck _., 
within 1 hr. 

>M.A.L. 

' 

Report to 
state within 

48 hours I l 

, 

Average monthly 
No samples > 1 .0 t.u. -

or : 2 consecutive -
samples > 5 .0 t.u . 

YES 

.. 
Report to 
state and 

notify users 
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Other water policy related publications available 
from the LBJ School of Public Affairs: 

Options for Coping with the Safe Drinking Water Act 
1978, 8%" x 11", paperbound, $4.00 (forthcoming) 

Colonias in the Lower Rio Grande Valley of South Texas 
1977, 25 pages, 8%" x 11 ", paperbound, $3.00 

• 

An Institutional Analysis of Coastal Zone Management in Texas 
1975, 63 pages, 8%" x 11 ", paperbound, $3.00 

Protecting the Environment in Texas 
1973, 91 pages, 8%" x 11 11

, paperbound, $3.00 

Proceedings of the Urban Technology Seminar 
1972, 152 pages, 6" x 911

, paperbound, S3.00 

To order these or to obtain a complete list 
of publications write: 

Lyndon B. Johnson School of Public Affairs 
Office of Publications 

Drawer Y, University Station 
The University of Texas at Austin 

Austin, Texas 78712 (512) 4714962 
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