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POTABLE WATERS

MONDAY, MARCH 20, 1972

U.S. SENATE,
COMMITTEE ON COMMERCE,

Washington,D.C.
The committee met at 10:05 a.m., pursuant to notice, in room 5110,

New Senate Office Building, Hon. William B. Spong, Jr., presiding.
Present: Senators Moss and Spong.

OPENING STATEMENT BY SENATOR SPONG

Senator SPONG. The hearing will come to order.
This morning the subcommittee on the environment will examine

the need to strengthen the Federal regulation of drinking water.
Senator Hart normally occupies this chair during subcommittee

hearings. For the purposes of today's activities, however, he has
relinquished the chair. I regret that he cannot be here.
The subject of drinking water is a facet of environmental quality

which has, for the most part, escaped public and governmental
scrutiny. As we will learn later on this morning, our present concern
has been much too long in coming.
In mid-1970, what is now the Water Supply Programs Division of

the Environmental Protection Agency completed a study of 969
drinking water supply systems. The results were alarming.
Forty-one percent of the systems failed one or more of the rec-

ommended or mandatory limits for contaminants. Three-quarters
of the operators of treatment plants were improperly trained, and
state programs of surveillance and control were found to be weak.
In short, to quote Mr. Ruckelshaus of the EPA in hearings be-

fore the House last year, ". . . the study pointed out that some state
and local governments are not giving adequate attention to the job
of supplying safe drinking water to their citizens."
The study was published in July of 1970 and Mr. Ruckelshaus'

statement before Mr. Rogers' House subcommittee occurred last
May. At that time, Mr. Ruckelshaus stated that the EPA could not
support legislation, but that the Agency was identifying what
changes would be necessary in the Federal program.
We will be most pleased to learn of the progress of those studies

and what recommendations EPA now has to give us.

Staff member assigned to this hearing: Michael B. Brownlee.
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(The amendment to S. 1478 follows:)

92D CONGRESS
1ST SESSION S. 1478

IN THE SENATE OF THE UNITED STATES

AUGUST 6, 1971
Referred to the Committee on Commerce and ordered to be printed

AMENDMENT
Intended to be proposed by Mr. HART (for himself and Mr.

MAGNUSON) to 8. 1478, a bill to amend the Federal Haz-
ardous Substances Act, as amended, and for other purposes,
viz: On page 27, line 6, insert the following:

1 TITLE III—POTABLE SUBSTANCES

2 DFAILARATION OF FINDINGS AND STATEMENT OF PURPOSE

3 So. 301. (a) The Congress finds-

4 (1) that increasing quantities and types of pesti-

5 cides, organic chemicals, toxic chemicals, toxic metals,

6 and other contaminants are entering the public water

7 systems that serve as sources which supply the Nation

8 with water for drinking, recreation, and other human

9 uses; that many of these new contaminants are either not

10 detected or not removed by established water testing and

Amdt. No. 410



3
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1 treatment methods; and that these contaminants are con-

2 sumed by the public or otherwise come into contact with

3 the public thereby presenting a potential hazard to the

4 public health;

5 (2) that the public should be provided with ade-

6 quate quantities of water that is safe for drinking, rec-

7 reation, and other human uses;

8 (3) that due to the interstate nature of many water

9 supplies and natural sources, the origins of various con-

10 taminants, the sale and shipment of such contaminants

11 or products made through the use or production of such

12 contaminants through interstate commerce, and the

13 danger to the public of consuming water or of otherwise

14 coming into contact with water containing such con-

15 taminants, the Federal Government has the responsi-

16 bility of establishing minimum national water hygiene

17 standards (hereinafter called standards) in order to en-

18 courage State and local governments in the promulga-

19 tion and enforcement of equivalent standards; and

20 (4) that State and local governments are in need

21 of assistance in supplying the quality of water required

22 for drinking, recreation, and other human uses, and to

23 that end the Federal Government should supply teohni-

24 cal assistance, research and development information,

25 testing information, assistance for the planning and im-



4

3

1 plementation of comprehensive State water hygiene

2 programs, assistance for the development and demon-

3 stration of new or improved methods of making water

4 safe for drinking, recreation, and other human uses, and

5 assistance for the training of individuals involved in the

6 public health aspects of our Nation's raw water sources,

7 water treatment works, and distribution system up to

8 the free flowing tap of the consumer.

9 (b) The purposes of this title are-

10 (1) to assure that the public will be provided with

11 water that is safe for drinking, recreation, and other

12 human uses;

13 ( 2 ) to initiate and accelerate a national research

14 and development program to achieve a high level of

15 safety and adequacy in public drinking water supplies

16 of the Nation;

17 (3) to establish minimum national water hygiene

18 standards and national drinking water standards, and to

19 recognize that the implementation and enforcement of

20 such standards should be the primary responsibility of

21 State and local governments; and

22 (4) to provide financial and technical assistance

23 to State, regional, and local governments in connection

24 with the planning, development, and operation of corn-

25 prehensive water hygiene programs; to provide grants
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4

1 for demonstration and development of new or improved

2 methods of making water safe for drinking, recreation,

3 and other human uses; and to provide for the training

4 of individuals involved in the public health aspects of

5 our Nation's raw water sources, treatment and purifica-

6 tion works, and distribution system up to the free flowing

7 tap in order to assure that such personnel are compe-

8 tently and adequately trained.

9 PUBLICATION OF STANDARDS

10 SEC. 302. (a) Within ninety days after the date of

11 enactment of this section, the Administrator of the Environ-

12 mental Protection Agency hereafter referred to in this section

13 as the "Administrator") , shall publish proposed national

14 drinking water standards which shall prescribe the minimum

15 quality of water allowable for drinking which can exist in

16 any public water systeni in the United States, and shall pub-

17 lish the maximum permissible levels for any chemical, bio-

18 logical, physical, radiological, or other contaminants which

19 have been or may be found within such water. Such standards

20 shall pertain to all features of the water supply (including

21 but not limited to the raw water source, the treatment works,

22 and the storage and distribution system up to the free flowing

23 tap, and the adequate construction, maintenance, and oper-

24 ation thereof) and shall include any substance or matter

25 which may cause or transmit infectious disease, chemical poi-
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1 soning, chronic disease, or other physical impairment to

2 man which has or may have any other effect on the public

3 health or which may affect the esthetic appearance, odor,

4 or taste of such water. In establishing such standards, the

5 Administrator shall take into consideration the recommenda-

6 tions of the National Water Hygiene Advisory Council estab-

7 lished under subsection (j) of this section.

8 National Water Hygiene Standards

9 (b) Within ninety days after the date of enactment

10 of this section the Administrator shall publish proposed regu-

11 lations and standards relating to bacteria, viruses, caustic

12 agents, or any other organic or inorganic substances which

13 are hazardous or may be potentially hazardous to the public

14 health in the lakes, rivers, streams, bays, inlets, or other

15 inland and coastal waters of the United States which supply

16 water for drinking, recreation, or any other activity where

17 man comes into direct physical contact with such water, or

18 which act as conduits of any food source for human consump-

19 tion. Such standards shall be for the pupose of insuring that

20 adequate quantities of safe and esthetic water for drinking,

21 recreation, and other human uses are provided to the public.

22 Such standards shall pertain to all substances or contaminants

23 (including but not limited to chemical, biological, physical,

24 and radiological contaminants) which may cause or transmit

25 infectious disease, chemical poisoning, chronic disease, or
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other physical impairment to man or which may have any

other effect on the public health or which may affect the es-

thetic appearance, odor, or taste of such waters. In estab-

lishing such standards, the Administrator shall take into con-

sideration the recommendations of the National Water Hy-

giene Advisory Council established under subsection (j) of

this section.

Comment on Standards

(c) After the proposed standards and regulations have

been published pursuant to subsections (a) and (b) of this

section, the Administrator shall allow thirty days for com-

ment on such standards by interested parties. After consid-

ering these comments and other relevant information, the

Administrator shall by regulation promulgate and publish

such standards with such modifications as he deems appro-

priate within sixty days after comments have been made

pursuant to this subsection. He may from time to time there-

after, by regulation similarly prescribed, revise standards

promulgated under this section.

State Standards

(d) If a State, within one year of the date that a Fed-

eral standard is established under this section, establishes its

own standard with respect to the activity covered by such

Federal standard which the Administrator determines, after

public hearing, is equal to or more stringent than such Fed-
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1

2

3

4
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6

7

eral standard, and if the Administrator determines that there

are adequate State enforcement procedures for such State

standard, then such State standard shall apply to such

activity within the State's jurisdiction, and the Federal

standard shall not apply. If the Administrator determines

that such a State standard is not as stringent as the Federal

7 standard, then the Federal standard shall apply to such

8 activity in such State.

9 Review of State Standards

10

11 the jurisdiction of that State it shall continue to be appli-

12 cable until the Administrator, after public hearing, determines

13 either that it is not as stringent as the comparable Federal

14 standard or that there is not adequate State enforcement of

15 such standard. The Administrator shall review all of the

16 standards of each State for this purpose at least once during

17 each calendar year and shall obtain the comments of the

18 National Water Hygiene Advisory Council before making

19 any final decision under this subsection.

20 Noncompliance

21 (f) Whenever on the basis of surveys, studies, or

(e) Whenever a State's standard is applicable within

22 reports, the Administrator determines that any raw water

source or public water system, including but not limited to

24 water treatment and purification works and the water dis-

25 tribution system up to the free-flowing tap, within a State
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1 or between two States is below or fails to comply with any

2 standards or regulations promulgated under the provisions

3 of this section, or if the Administrator determines that any

4 State or interstate agency has not provided for adequate

5 enforcement procedures for requiring minimum compliance

6 with such standards and regulations, the Administrator shall

7 notify the affected State or States, persons not in compliance,

8 and other interested parties of such failure to comply with

9 Federal standards, regulations, or procedures. If a State so

10 notified, fails to take remedial action within a period of thirty

11 days after the date of the notification by the Administrator,

12 subject to additional extensions not to exceed ninety days

13 when determined by the Secretary to be in the public interest

14 and so published, the Administrator may request the Attor-

15 ney General of the United States to bring a suit on behalf

16 of the United States in the appropriate United States district

17 court to require compliance with such standards, regulations,

18 or procedures. The court, giving due consideration to the

19 practicability and to the technological and economic feasi-

20 bility of complying with such standards, regulations, and

21 procedures, shall have jurisdiction to enter such judgment as

22 the public interest and the equities of the case may require.

23 In the case of any person who is notified by the Adminis-

24 trator of remedial action to be taken to comply with such

25 standards, regulations, or procedures and who fails to take
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such action within the time specified by the Administrator,

the court may also assess a penalty up to $1,000 for each day

of violation after the end of such specified time. In determin-

ing the amount of such penalty, the court shall take into ac-

count the efforts of the defendant to comply with such

standards, regulations, or procedures in question.

Court Jurisdiction

(g) The district courts of the United States shall have

jurisdiction to restrain violations of this section. Actions to

restrain violations shall be brought by, and in, the name of

the -United States in the district court of the United States

for any district in which such person is found or resides or

transacts business. Upon application by the United States

and after notice to such person, the district court shall have

jurisdiction to issue an order requiring such person to appear

and give testimony or to appear and produce documents,

and any failure to obey such order of the court may be pun-

ished by such court as a contempt thereof.

Abatement of Dangerous Water

(h) When the Administrator finds after investigation

that a raw water source or a public water system is con-

taminated to an extent dangerous to the health and welfare of

the users of that water, and that the procedures outlined in

subsections (c) — (g) of this section would not be adequate
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1 to protect the users from that danger because of the iii-

2 mediacy of that danger, he shall have authority to take such

3. actions and to make such regulations as he may deem neces-

4 sary and proper in order to secure the health and welfare of

5 the users of that contaminated water, including, but not

6 limited to, the issuance of a public order requiring the ii-

7 mediate abatement of use of that contaminated water.

8 Records

9 (i) Every department, agency, and instrumentality

10 of the Federal Government and of a State, of any interstate

11 agency, or of any privately owned water delivery system,

12 and every person applying for or receiving assistance under

13 this section shall establish and maintain such records, make

14 such reports, and provide such information as the Admin-

15 istrator may reasonably require to assist him in establishing

16 such standards and regulations under this section and in

17 determining whether such department, agency, instrumeti-

18 tality, or person has acted or is acting in compliance with

19 this section. Officers or employees duly designated by the

29 Administrator, upon presenting appropriate credentials and

21 a written notice to the appropriate department, agency, in-

22 strumentality, or person in charge, is authorized to enter any

23 establishment or facility or other property of such depart-

24 ment, agency, instrumentality, or person in order to deter-

25 mine whether such department, agency, instrumentality, or
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1 person has acted or is acting in compliance with this sec-

2 tion including for this purpose, inspection, at reasonable

3 times, of records, files, papers, processes, controls, and facili-

4 ties, and for the purpose of testing any raw water source or

5 other feature of the public water systems. A separate notice

6 shall be given for each such inspection, but a notice shall

7 not be required for each entry made during the period cov-

ered by the inspection. Each such inspection shall be corn-

9 menced and completed with a reasonable promptness. All

10 information reported to, or otherwise obtained by, the

11 Administrator, or his representative, pursuant to this sub-

12 section which contains or relates to a trade secret or other

13 matter referred to in section 1905 of title 18 of the United

14 States Code shall be considered confidential for the purpose

15 of that section, except that such information may be dis-

16 closed to other officers or employees concerned with carrying

17 out the provisions of this section.

18 National Water Hygiene Advisory Council

(j) (1) There is hereby established a National Water

20 Hygiene Advisory Council (hereafter referred to in this sec-

21 tion as the "Council") which shall consist of fifteen members

22 appointed without regard to the civil service laws by the Ad-

23 ministrator. The fifteen appointed members of the Council

24 shall be selected from among members of various State, inter-

25 state, regional, and local government agencies, of public or
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private interests contributing to, affected by, or concerned

with the quality and quantity of water for drinking, recrea-

tion, and other human uses, and of other public and private

agencies, universities, organizations, or groups demonstrat-

ing an active interest in the field of water hygiene and pub-

lic water supply, as well as other persons who have demon-

strated an expertise in the area of water quality and quan-

tity. Three members shall be appointed from the general

public; three members shall be appointed from appropriate

State and local agencies concerned with water hygiene and

public water supply; and three members shall be appointed

from representatives of private organizations or groups dem-

onstrating an active interest in the field of water hygiene

and public water supply. Each appointed member of the

Council shall hold office for a term of three years, except

that—

(A) any member appointed to fill a vacancy oc-

curring prior to the expiration of the term for which

his predecessor was appointed shall be appointed for

the remainder of such term; and

"(B) the terms of the members first taking office

shall expire as follows: Five shall expire three years

after such date, five shall expire two years after such

date, and five shall expire one year after such date, as

78-238 0 - 72 - 2
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1 designated by the Administrator at the time of appoint-

2 ment. The appointed members of the Council shall be

3 eligible for reappointment.

4 (2) The Council shall advise, consult with, and make

5 recommendations to the Administrator on matters relating

6 to activities, functions, and policies of the Environmental

7 Protection Agency (hereafter referred to in this section as

8 the "Agency") in the field of hygienic water quality and

9 quantity control pursuant to this section. The Administrator

10 is authorized to utilize the services of any member or mem-

11 hers of the Council, in connection with matters relating to

12 the work of the Agency in the field of water quality and

13 quantity control, for such periods, as he may determine.

14 (3) Members of the Council appointed under this

15 section shall, while attending meetings or conferences of such

16 Council or otherwise engaged in business of such Council,

17 receive compensation and allowances at a rate to be fixed by

18 the Administrator, but not exceeding $100 per diem, in-

19 eluding traveltime, and while away from their homes or

20 regular places of business they may be allowed travel ex-

21 penses, including per diem in lieu of subsistence, as au-

22 thorized by section 5704 of title 5, United States Code, for

23 persons in the Government service employed intermittently.

24 Research, Technical Assistance, Information, Training of
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1 Personnel

2 (k) (1) The Administrator shall conduct in the

3 Agency, and encourage, cooperate with, and render finan-

4 cial, technical, and other assistance to other appropriate

5 public authorities, institutions, and individuals in the conduct

6 of, and promote he coordination of, applied and theoretical

7 research, investigations, experiments, demonstrations, and

8 studies relating to the causes, diagnosis, treatment., control,

9 and prevention of physical and mental diseases and impair-

10 ments of man resulting directly or indirectly from contarni-

11 nants in water or to the provision of the adequate quality

12 and quantity of water that is safe for drinking, recreation,

13 and other human uses, including-

14 (A) improved methods and procedures to identify

15 and measure the existence of pesticides, toxic metals,

16 organic chemicals, radioactive substances, bacteria,

17 viruses, and other contaminants in water used for drink-

18 ing, recreation, and other human uses;

19 (B) improved methods and procedures to identify

20 and measure the health effects of pesticides, toxic metals,

21 organic chemicals, radioactive substances, bacteria,

22 viruses, and other contaminants in water used for drink-

23 ing, recreation, and other human uses;

24 (C) new methods of treating raw water to pre-

25 pare it for drinking, so as to improve the efficiency of
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1 water treatment and to remove contaminants from the

2 water including biological or radioactive substances,

3 pesticides, organic chemicals, toxic metals, and other

4 potentially harmful substances; and

5 (D) improved methods for, and approaches to,

6 providing adequate quantities of safe water for drinking,

7 recreation, and other human uses to the public, including

8 but not limited to improvements in water purification

9 and distribution, sewage treatment, water pollution

10 abatement techniques, and methods of assessing the

11 health related hazards of other characteristics of water

12 supplies.

13 (2) The Administrator shall cause to be conducted

14 research dealing with the identification of contaminants found

15 in water used for drinking, an assessment of the maximum

16 safe limits of such contaminants, methods of detection of such

17 contaminants which could be employed by State and local

18 health and water officials, methods of eliminating such con-

19 taminants, the identification of the sources of such contami-

20 nants, and other matter consistent with the purposes of this

21 section.

22 (3) In carrying out this section, the Administrator is

23 authorized to-

24 (A) collect and make available, through publica-

25 tions and other appropriate means, information per-
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1 taming to, and the results of, research, investigations,

2 and demonstrations with respect to providing adequate

3 quality and quantity of water for drinking, together with

4 appropriate recommendations in connection therewith;

5 (B) make available research facilities of the

6 Agency to appropriate public authorities, institutions,

7 and individuals engaged in special study;

8 (C) make available hinds to assist public au-

9 thorities (including water hygiene agencies) , institu-

10 tions, and individuals in the conduct of research in such

11 instances and amounts which the Administrator deter-

12 mines will promote the purposes of this section; and

13 (D) to make grants to, and contracts with, any

14 State or interstate agency, municipality, educational in-

15 stitution, and any other organization, in accordance with

16 procedures prescribed by the Administrator, which may

17 be made to pay all or a part of the costs, as may be de-

18 termined by the Administrator, of any project which is

19 designed-

20 (i) to develop, expand, or carry out a pro-

21 grain (which may combine training, education, and

22 employment) for training persons for occupations

23 involving the public health aspects of raw water

24 sources, water treatment and purification works, and

25 distribution systems up to the free flowing tap; or
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(ii) to train instructors and supervisory- per-

sonnel to train or supervise persons in occupations

involving the public health aspects of raw water

sources, water treatment and purification works,

and distribution systems up to the free flowing tap.

(4) There is authorized to be appropriated to carry out

the provisions of this section $20,000,000 for the fiscal year

ending June 30, 1972; $30,000,000 for the fiscal year end-

ing June 30, 1973; and $40,000,000 for the fiscal year end-

ing June 30, 1974. Sums appropriated pursuant to this sub-

section shall remain available for obligation through the

close of the next fiscal year.

Special Study and Demonstration Project Grants

(1) (1) The Administrator is authorized to make

grants to any State, municipality, interstate agency, private

or public nonprofit institution, or person for the purposes of—

(A) assisting in the development and demonstra-

tion of any project which will demonstrate a new or im-

proved method, approach, or technology for providing a

safe supply of water to the public in both urban and

rural areas of the Nation for drinking, recreation, and

other human uses; and

(B) assisting in the development and demonstra-

tion of any project which will investigate and demon-
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1 strate health implications involved in the reclamation,

2 recycling, and reuse of waste waters for drinking, recre-

3 ation, and other human uses, and the processes and

4 methods for the safe and esthetic preparation of such

5 waters.

6 (2) Grants made by the Administrator under this

7 subsection shall be subject to the following limitations:

8 (A) Grants under this subsection shall not exceed

9 661 per eentum of the total estimated costs of con-

10 struction of any facility and 75 per centum of the costs of

11 any other project as determined by the Administrator.

12 (B) Grants under this subsection shall not be

13 made for any project involving the construction of any

14 facilities or altering any facilities in any public water

15 system or raw water source in a State unless such project

16 shall have been approved by the appropriate State water

17 hygiene agency.

18 (C) Grants under this subsection shall not be

19

20

21

22

23

24

made for any project unless the Administrator deter-

mines, after coraulting the National Water Hygiene

Advisory Council for their recommendations as provided

by subsection (j) of this section, that such project will

serve a useful purpose relating to the development and

demonstration of new or improved techniques, methods,
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1 or technologies for the provision of safe water to the pub-

2 lie for drinking, recreation, and other human uses.

3 (3) For the purposes of this subsection there are

4 hereby authorized to be appropriated $10,000,000 for the

5 fiscal year ending June 30, 1972; $15,000,000 for the fiscal

6 year ending June 30, 1973; and $20,000,000 for the fiscal

7 year ending June 30, 1974. Sums appropriated pursuant to

8 this subsection shall remain available for obligation through

9 the close of the next fiscal year.

10 Planning and Improvement Grants for State Water

11 Hygiene Programs

12 (m) (1) The Administrator is authorized to make

13 grants to State water hygiene agencies and interstate water

14 hygiene agencies in an amount not to exceed 75 per centum

15 of the cost of planning, developing, establishing, and im-

16 providing public and private water supply facilities and raw

17 water sources in order to provide safe water to the public

18 for drinking, recreation, and other human uses.

19 (2) The Administrator is authorized to make grants

20 to State water hygiene agencies and interstate water hygiene

21 agencies in an amount not to exceed 50 per centum of the

22 cost of maintaining and operating programs for the planning

23 and improvement of public and private water supply facilities
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1 and raw water sources in order to provide safe water to the

2 public for drinking, recreation, and other human uses.

3 (3) A grant under this subsection may be made only

4 if the Administrator determines that a State or interstate

5 plan, submitted to the Administrator, conforms to the

6 following:

7 (A) The plan must provide for the administration

8 or for the supervision of administration of the plan by

9 the State water hygiene agency, or, in the case of a plan

10 submitted by an interstate agency, by such interstate

11 agency.

12 (B) The plan must provide that such agency

13 will make such reports, in such form and containing

14 such information, as the Administrator may from time

15 to time require to carry out his functions under this sub-

16 section.

17 (0) The plan must set forth the procedures,

18 policies, and methods to be followed in carrying out

19 and administering the State and interstate plan.

20 (D) The plan shall provide for the expansion or

21 improvement of the State or interstate program for the

22 provision of safe water to the public for drinking, rec-

23 reation, and other human uses.

24 (E) The plan shall provide for such fiscal-control

25 and fund-accounting procedures as may be necessary
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1 to assure proper disbursement of and accounting for

2 funds paid to the Agency under this subsection.

3 (4) The Administrator may from time to time pre-

4 scribe such terms and conditions for grants to State and

5 interstate water hygiene agencies as he may find necessary

6 to carry out the purpose of this subsection.

7 (5) The Administrator, within ninety days after the

8 date of enactment of this section shall promulgate regulations

9 establishing a procedure for awarding grants under this sub-

10 section which-

11 (A) provides that projects will be carried out in

12 communities of varying sizes, under such conditions as

13 will assist in solving the community water supply and

14 raw water source problems of urban-industrial centers,

15 metropolitan regions, and rural areas, under representa-

16 tive geographic and environmental conditions; and

17 (B) provides deadlines for submission of, and

18 action on, grant requests.

19 (6) In making considerations and establishing regula-

20 tions for grants under this subsection, the Administrator

21 shall, so far as practicable, give due consideration to the

22 extent of the population served, the extent of the actual or

23 potential water hygiene problem, and the financial need of
24 the respective State or interstate agency.

25 (7) No State or interstate agency shall receive any

A
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1 grant under this subsection during any fiscal year when its

2 expenditures of non-Federal funds for other than nonrecur-

3 rent expenditures for water hygiene programs will be less

4 than its expenditures were for such programs during the pre-

5 ceding fiscal year; and no State nor interstate agency shall

6 receive any grant under this subsection with respect to the

7 maintenance and operation of a program for water hygiene

8 unless the Administrator is satisfied that such grant will be

9 used to supplement and, to the extent practicable, increase

10 the level of State, local, and other non-Federal funds that

11 would, in the absence of such grant, be made available for

12 the maintenance or operation of such program, and will in no

13 event supplant such State, local, or other non-Federal funds.

14 (8) Not more than 10 per centum of the total funds

15 appropriated under this subsection shall be granted for the

16 water hygiene programs in any one State. In the case of a

17 grant for a program in an area crossing two or more State

18 boundaries, the Administrator shall determine the portion

19 of such grant that is chargeable to the percentage limitation

20 under this paragraph for each State into which such area

21 extends.

22 (9) There is hereby authorized to be appropriated to

23 carry out the provisions of this subsection: $15,000,000 for

24 the fiscal year ending June 30, 1972; $20,000,000 for the

25 fiscal year ending June 30, 1973; and $30,000,000 for the
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fiscal year ending June 30, 1974. Sums appropriated pur-

2 suant to this subsection shall remain available for obligation

3 through the close of the next fiscal year.

4 Interstate Cooperation

5 (n) (1) In recognizing that providing water for drink-

6

7

8

9

10

11

12

13

14

15

ing, recreation, and other human uses to the public is a

responsibility of State and local governments, and further

recognizing that State and local governments are best able

to implement and enforce water hygiene standards in order

to insure a supply of safe water, the Administrator shall

encourage cooperative activities by the States and by local

governmental units for the provision of hygienic water whioh

is at least equal to or is stricter than the national water hy-

giene standard's and the national drinking water standards.

(2) The Administrator shall, in cooperation with the

16 appropriate water hygiene agencies of the States, assure

17 that all public water systems provide water for drinking,

18 recreation, and other human uses which is equal to or stricter

19 than national standards.

20 (3) The Administrator shall draw on the expertise of

21 State water hygiene agencies to amend and update stand-

22 ards as may be necessary.

23 (4) The Administrator shall work closely with the

24 various water hygiene agencies to provide them with in-

25 formation and technical assistance to facilitate the providing
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of water for drinking, recreation, and other human uses

which conform with national standards.

Water Supplies and Raw Water Sources Owned and

Operated by Federal Installations

(o) It is hereby declared to be the intent of the Con-

gress that any Federal department or agency having juris-

diction over any building, installation, or other property,

which is or will be served by a federally owned or main-

tained drinking water supply or raw water source, shall,

10 insofar as practicable and consistent with the interests of the

11 United States, cooperate with the Administrator and with

12 any State or interstate water hygiene agency in complying

13 with all applicable State and local government drinking and

14 other water hygiene standards, regulations, and requirements

15 and in complying with all applicable Federal water hygiene

16 and drinking water standards, regulations, and requirements.

17 Administrative Regulations

18 (p) (1) The Administrator is authorized to prescribe

19 such regulations as are necessary to carry out his functions

20 under this section.

21 (2) The Administrator, with the consent of the head

22 of any other agency of the United States, may utilize such

23 officers and employees of such agency as he deems necessary

24 to assist him in carrying out the purposes of this section.
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1 (3) There are hereby authorized to be appropriated

2 to the Administrator such sums as may be necessary to

3 enable him to carry out the functions of 'the Agency under

4 this section other than those provided under subsections

5 (k) , (1) , and (m) of this section.

6 (4) Upon the request of a State or interstate water

7 hygiene agency, the Administrator may assign personnel of

8 the Agency to such agency for the purposes of carrying out

9 the provisions of this section.

10 (5) The Administrator may make payments of grants

11 under this section (after necessary adjustment on account

12 of previously made underpayments) in advance or by way

13 of reimbursement, and in such installments and on such

14 conditions as he may determine.

15 (6) The Administrator shall take such action as may

16 be necessary to assure compliance with provisions of the

17 Act of March 3, 1931, as amended, known as the Davis-

18 Bacon Act (46 Stat. 1494; 40 U.S.C. 276a--276a (5) ) . The

19 Secretary of Labor shall have, with respect to the labor

20 standards specified in this paragraph, the authority and

21 functions set forth in Reorganization Plan Numbered 14 of

22 1950 (15 F.R. 3176; 64 Stat. 1267) and section 2 of the

23 Act of June 13, 1934, as amended (48 Stat. 948; 40 U.S.C.

24 276c)
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Office of Water Hygiene

(q) The Administrator shall establish within the En-

vironmental Protection Agency an Office of Water Hygiene

whose responsibility it shall be to carry out the purposes

of this section.

Definitions

(r) As used in this section—

(1) The term "Administrator" means the Administrator

of the Environmental Protection Agency;

(2) The term "Agency" means the Environmental

Protection Agency;

(3) The term "municipality" means a city, town,

borough, county, parish, district, or other public body created

by or pursuant to State law;

(4) The term "person" includes a corporation, com-

pany, association, firm, partnership, society, joint stock com-

pany, individual, municipality, and any political subdivision

of a State;

(5) The term "water hygiene agency" with respect to

any State means the State health authority, except that in

the case of any State in which there is a State agency other

than the State health authority charged with the responsibil-

ity for water hygiene, it means such other State agency;

(6) The term "State" means a State, the District of

Columbia, the Commonwealth of Puerto Rico, the Virgin

Islands, Guam, and American Samoa;
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1 (7) The term "public water system" means any supply

2 of water used for delivery, or any system of delivery of

3 drinking water to the consumer by any supplier of water or

4 other public body created by or pursuant to State, territorial,

5 or Federal law and having authority over the provision of

6 drinking water, including an investor-owned or privately

7 owned water utility regulated by State law and an Indian

8 tribe or an authorized Indian tribal organization;

9 (8) The term "supplier of water" means any person

10 who controls any public water system; and

11 (9) The term "raw water source" means any lakes,

12 rivers, streams, bays, inlets, or other inland and coastal

13 waters of the United States, its territories, and possessions

14 which supply water for drinking, recreation, and other

15 human uses, including but not limited to any waters where

16 man comes into direct physical contact with such water

17 and such waters which act as conduits of any food source

18 for human consumption.

19 Separability

20 (s) If any provision of this section, or the application

21 of any provision of this section to any person or circum-

22 stance, is held invalid, the application of such provision

23 to other persons or circumstances, and the remainder of this

24 section, shall not be affected thereby.
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Senator SPONG. With that said, let me welcome Mr. Robert Fri,
Deputy Administrator of the Environmental Protection Agency. I
understand that Mr. Fri will be accompanied by Mr. James
McDermott, who is Director of the Water Supply Programs Divi-
sion of EPA.
Good morning, gentlemen.

STATEMENT OF ROBERT W. FRI, DEPUTY ADMINISTRATOR OF THE

ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, D.C.;

ACCOMPANIED BY JAMES H. McDERMOTT, DIRECTOR, WATER

SUPPLY PROGRAMS DIVISION

Mr. FRI. Good morning, Mr. Chairman. James McDermott is on my
left.
I am pleased to have the opportunity to appear before this com-

mittee to testify on EPA's program for the protection of drinking
water and to discuss amendment 410 to S. 1478, the proposal relat-
ing to that program.
Mr. Chairman, with your permission, I will read this statement

and in the interest of focusing on particular aspects, I will make
some amendments as I go.
The Federal Government's responsibility for protecting drinking

water is centered in the Environmental Protection Agency, which
inherited this authority from the Department of Health, Education,
and Welfare in 1970.

Historically, this program has been based on the Federal respon-
sibility for preventing the spread of communicable diseases in inter-
state commerce pursuant to the Public Health Service Act.
Under this Act, EPA enforces regulations which preclude inter-

state carriers from utilizing water from sources which have not
complied with certain required drinking water standards.

Regulations adopted under that authority are used to enforce
.standards for those systems which serve interstate carriers; pres-
ently, this enforcement authority applies to only 665 out of an esti-
mated 30,000 public water supply systems serving both large cities
and small towns and applies only as such water is used by interstate
carriers.
Under that authority drinking water standards have been estab-

lished. These U.S. Public Health service standards, last revised in
1962, contain certain mandatory limits as well as recommended
limits concerning physical characteristics and chemical and biolog-
ical constituents affecting the quality of the water. Our regula-
tions concerning drinking water also deal with requirements for
effective control programs to limit the future risk potential or of
structural or operational defects of water supply systems.

Violation of the mandatory aspects of the standards lead to prohi-
bition of the use by interstate carriers of water drawn from that
system pending the application of additional treatment or the devel-
opment of an additional drinking water source.
The standards impose these mandatory limits on levels of coliform

bacteria, arsenic, barium, cadmium, chromium, cyanide, lead, flou-

78-238-72-3
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ride, selenium, and silver intake which can clearly affect the health of
the user.
In addition, the standards recommend limits on certain physical

characteristics and chemical constituents of drinking water which
are primarily of aesthetic concern in that they impart undesirable
taste and odors to the water, cause discoloration of plumbing fixtures
and the like.
Since the jurisdiction of our existing program is limited to those

water supply systems serving interstate carriers, our enforcement
covers only half of the 160 million people served by community
water supply systems. We would point out, however, that most large
cities and the States use the standards in regulating the quality of
their drinking water supplies.
Mr. Chairman, you have summarized the problem quite accu-

rately in your opening statement. Let me simply reiterate some of
the findings of our studies.
An extrapolation of the community water supply study, a field

inspection and evaluation of 969 community water supply systems
conducted by HEW in 1970, indicated that approximately 5.4 per-
cent of the national population or 8 million people are served water
that is potentially dangerous in that it fails to meet the mandatory
standards set by the Federal Government.
These 8 million people receive unsafe water from an estimated

5,000 of the Nation's community water supply systems surveyed in
the community water supply study. In the majority of cases these
deficient systems are smaller systems serving smaller communities.
In terms of public health impact, the national health figures indi-

cate that during the 10-year period from 1961 to 1970, there were
at least 128 known outbreaks of diseases or poisoning attributed to
drinking water.
As important as the current safety of this country's water supply

system is, the fact remains, that many of our Nations water supply
systems are subject to potential problems because individual systems
contain structural or operational defects, because they are manned
by improperly trained personnel, and because many State and
local control programs are inadequate.
From this brief description of where we stand today, several defi-

ciencies clearly emerge in the overall national approach to providing
safe public drinking water supplies. First, the application of fed-
erally enforceable standards is not broad enough to cover all com-
munity water systems. Second, State and local control programs,
because of deficiencies in their planning, training, and enforcement
activities, are not providing adequate regulation of local water sup-
ply systems. Finally, from a reliability standpoint, many of the sys-
tems themselves are not capable of delivering drinking water of
acceptable quality on a continuing basis because of their lack of
adequate facilities and sufficient numbers of trained personnel.
We believe the major responsibility for correcting these prob-

lems must remain on the State and local level. However, in view of
the shortcomings which we have found in our studies, and which we
have enumerated for you today, we have concluded that Federal
legislation is needed to address certain aspects of the overall situa-



31

tion. As a result, we are recommending to the committee what we
believe to be the essential ingredients for legislation to correct the
problems of providing safe, reliable supplies of drinking water.
Such legislation should, in our view, contain the following ele-

ments:
1. The Administrator should be authorized to set national drink-

ing water standards, which would be addressed to all health re-
lated aspects of drinking water. These standards would limit the
chemical, biological, radiological, or other health related contami-
nants that might appear in drinking water. The standards would
also include requirements for the operation and maintenance of
water supply systems insofar as necessary to assure achievement of
the health related limits I have described. We believe that the set-
ting of such standards should be a Federal responsibility because
standards needed to protect public health do not vary with locality
and the Federal Government can bring greater resources to assess
the complex health and technical aspects involved.

2. The application of such standards should be clearly limited to
drinking water supplied, and not to raw water sources. Extending
the purview of standards beyond the goal of upgrading the quality
of drinking water and supply systems would be a duplication of
the provisions of the Federal Water Pollution Control Act, under
which standards have already been established and would continue
to be established relating to such raw water sources.

3. In addition to the national standards which related to health
aspects, we believe that EPA should develop and publish recom-
mended limits relating to other constituents and characteristics af-
fecting drinking water, such as taste, odor, and color. I would
emphasize that these would be recommended limits as distinguished
from the standards which specify mandatory limits. Such recom-
mended limits are helpful as guidelines for States and localities to
set out desirable characteristics for which they should strive for
their public drinking water supplies even though a health risk is not
involved.

4. The primary enforcement responsibility for drinking water
standards, in our opinion, should lie with the States and localities.
Federal authority to enforce the drinking water standards should
come into play only if the States and local governments fail to act.
Primary responsibility for assuring safe drinking water now rests
with State and local government, and that is where we are con-
vinced it should remain. The difficulties that we have identified with
the national programs of drinking water do not stem from the
'Present roles of respective levels of government but rather from
inadequate coverage of enforceable Federal standards and from in-
adequate State and local programs. The solution of these problems
would not, in our opinion, be effected by changing the roles of Fed-
eral or State Governments in this area, but by assuring the enforce-
ment of national standards and by strengthening State and local
programs. In order for enforcement to be effective, a dual require-
ment should be included which would provide in cases where
substantial adverse health risks are involved for immediate notifica-
tion first, to State authorities and, through the States, to the Ad-
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ministrator and second, and most importantly perhaps, to the users
of the water supply system. Such notice should include the extent

• and nature and possible health effects of such noncompliance with
national standards and the remedial measures which will be taken
to correct the problem. Additionally, in cases where the State or
locality fails to take prompt remedial action, the Administrator
should have authority to institute administrative orders as appro-
priate to regulate the uses of the water supplies in question, prohibit
new connections, regulate the source of contamination or prohibit
delivery of contaminated water.

5. Each water supply system authority should have to report
regularly—at least annually—to the State agency regarding the
quality of water delivered. The States should also have to report to
the EPA annually regarding the quality of water delivered by each
system in the State. Such a reporting system is important because
it would provide continuing and pertinent information as to con-
taminant level, and operation, and maintenance procedures of the
individual water supply.

6. States and localities should develop strong programs of surveil-
lance, enforcement, technical assistance, training, and long-range
planning. We see a Federal role in this regard directed toward the
provision of research and technical assistance in those areas that
are beyond the capabilities of the States.

7. Any drinking water legislation should clarify that the Admin-
istrator continue to be authorized to promote and conduct research
into all aspects of water hygiene. We believe such research is neces-
sary to provide the scientific data and methodology that will enable
the Federal, State, and local entities involved in the supplying of
drinking water to effectively perform their respective responsibilities.
Mr. Chairman, it appears that many of these elements, which we

consider necessary in any Federal drinking water legislation, are
provided in Amendment 410 to S. 1478.
Let me depart from my prepared statement at this point, how-

ever, to suggest one improvement in that amendment which we
think is most important. It seems clear to us that adequate notice
of failure of the drinking water supply system to produce water of
adequate quality should be provided to both the state agency
and the Administrator but more importantly, to the public that uses
the drinking water. Therefore, we think that an adequate piece of
legislation should contain the following kind of procedure which I
have partly alluded to in my prepared remarks.

First of all, it seems to us that there should be Federal standards
or regulations for the surveillance or monitoring of water supply
systems. These standards would indicate the minimum requirements
for the frequency of samples, the constituents to be tested and the
like. The water supply system in our judgment should be required
on the basis of these samples to notify its users either of the failure
of the system to meet those standards, if that is the case, or, if the
system does not perform adequate surveillance, of the failure of the
system to do the monitoring that is required of it. This requirement
would enable the people who use the water to be fully cognizant,
not only of the quality of the water that they are drinking, but also
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the steps that are being taken by the local system to insure that
deviation from the national standards are adequately detected. The

data so collected as well as an indication of what notice has been
given should be provided in the annual reports to the state agen-
cies and the administration to which I alluded earlier. We believe
that this thread of monitoring, notice, and reports is essential to
drinking water legislation at the Federal level.
Returning now to the prepared statement, we do have some diffi-

culties with a few aspects of the amendment. We do not believe
that program grants as suggested in section 302(m) are necessary
or desirable. We prefer that enforceable Federal standards coupled
with adequate monitoring requirements would serve to stimulate
improved local programs, and it is because we believe so strongly
that the public, the individual citizens, should be apprised of the
problem that we believe citizen action will require the resources to
be mobilized at the state and local level to insure that high quality
drinking water is supplied.
Secondly, we feel that the standards published pursuant to sec-

tion 302(a) of that amendment should not apply to the raw water
source of drinking water supply. In the same regard, the "National
Water Hygiene Standards" of section 302 (b) , which relate to vari-
ous undesirable substances in lakes, rivers, streams, bays, inlets, or
other inland and coastal waters are, in our view, an inappropriate
requirement. These two provisions are duplicative of, and in pos-
sible conflict with, the provisions of the Federal Water Pollution
Control Act and its amendments now pending before the Congress.
Under that act, water quality standards have been established for
various surface waters. Those standards specifically address water
to be used as drinking water supply. Multiple inconsistent standards
directed to the same end are not only unnecessary, they would in
all likelihood thwart both the solution to the drinking water as well
as the pollution problem.
We also have some difficulty with section 302 (j ) of amendment

410 which would establish a "National Water Hygiene Advisory
Council." We would prefer not to have such a body created by
statute and feel that it would limit the administrative flexibility so
necessary to properly perform our responsibilities.
That concludes my prepared statement, Mr. Chairman.
I would be happy to answer any questions that you might have.
Senator SPONG. Thank you very much, Mr. Fri. At hearings last

May before Congressman Rogers' House subcommittee, the subject
of viruses in drinking water was raised. The record of that hearing
reveals that if present in drinking water, viruses could be cause for
grave concern, but that the art of detecting them was at a primitive
stage. Has our ability to detect viruses increased since last May,
and, if so, have you found any viruses in the drinking water supply
systems of this country?
Mr. FRI. There has been research work going forward on that sub-

ject, Mr. Chairman. I will let Mr. McDermott comment as to the
specifics in a moment. It remains difficult to detect viruses. We have
done some work on samples with fairly sophisticated equipment
which would bring the samples to a central location where that
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equipment is available, and we have detected viruses in some water
supplies beyond the level which we think we would like to see if we
were to set a national standard for viruses.
This is a very important, and as you know, a very difficult and

complicated matter of scientific research, one on which we are try-
ing to move forward.

Senator SPONG. I take it your answer to my question would be
that the detection methods have improved but very little, and,
secondly, that you have found viruses in drinking water supplies?
Mr. FRI. That's right. What we are looking- for in detection meth-

ods here is a detection method which could 'be used successfully by
39,000 water supply systems and which hopefully requires a rela-
tively simple and straightforward piece of analytic equipment. To
my . knowledge, we haven't come up with that simple a piece of
equipment. It can be done with more sophisticated, fairly expensive
equipment, like electron microscopes.

Senator SPONG. Thank you. Would you now elaborate on what
Mr. Fri has said?
Mr. MCDERMOTT. Certainly. We have essentially two problems

here. The first is the ability to capture a sample of the virus. The
second problem is how do you analyze for what we have termed a
needle in the haystack, in that we do not really expect substantial
concentrations of virus in drinking water.
At the present time there is no operational technique that can be

broadly applied to the Nation's water supply systems. As you noted,
we are in the process of conducting research to develop the im-
proved techniques, both to capture and to identify viruses. We
would emphasize that this is a research project, and we are still in
the midst of it.
In fact, we are in the process of redesigning some of our experi-

ments at the present time. But, yes, we have found viruses in
drinking water in at least two out of three cities that we have
investigated. These are well-run systems, practicing good treatment
of water drawn from surface water sources.

Senator SPONG. Are these the systems in Massachusetts that there
has been some report about in the press?
Mr. McDERmorr. Yes, sir. We have looked at two systems in

Massachusetts, and one in Connecticut.
In the case of the Connecticut system, we found virus neither in

the 10 raw water samples nor in the 10 finished water samples after
treatment. In large measure, we suspect this has to do with the ex-
cellent raw water quality of the source. .
On the other hand, in two communities in Massachusetts, we

found five positive samples out of 32 in the distribution system of
one community and two positive virus samples out of 32 in a second
community or roughly 9 percent of the overall distribution system
analysis that we performed.
Senator SPONG. Were these the first discoveries of viruses in treated

drinking water in the United States?
Mr. MCDERMOTT. This was the first in the United States, to the

best of our knowledge, sir. There have been scattered reports over-
seas on occasions and there have been situations in which viruses
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have been identified in well water systems serving restaurants and

other types of establishments. However, the scope of our study is

quite different. We are investigating community water supply sys-

tems supplied by good water treatment plants in the current context

of our technology, involving coagulation, sand filtration, and disin-

fection. Frankly most of our community drinking waters are not

treated to this extent. At least half the people of the country are

served by ground waters which should not contain virus, unless
there has been contamination of the ground water.

Senator SPONG. What are the diseases caused by the viruses that
you have discovered?
Mr. MCDERMOTT. We have identified three virus families, specifi-

cally, echo virus, rheo virus, polio virus in these several systems.
There are well over 100 different species of enteric viruses for which
one might look. Echo can be involved in diarrhea, flu symptoms,
the grippe, vomiting. These symptoms are not unusual. The rheo
virus has not been typed as to disease systems, but it is suspect be-
cause it is known to be of enteric origin, and in all likelihood it is
also contributing to certain levels of disease.
Polio, on the other hand, is quite prevalent in our raw water re-

sources for the simple reason that most people are innoculated with
the polio vaccine and subsequently shed virus in their waste. We
aren't particularly concerned about the polio in that most people are
innoculated, but it does suggest that perhaps the polio virus would
be a good indicator organism for monitoring the effectiveness and
efficiency of our water treatment processes.

Senator SPONG. How about meningitis?
Mr. MCDERMOTT. Yes, viral diseases are involved in several types

of meningitis. Certainly infectious hepatitis is also a virus. Unfor-
tunately, we do not know how to identify a hepatitis virus in the
laboratory, so we do not know how to look for it in the environ-
ment. That would be the other way of answering the question.
Senator SPONG. Are the two communities in Massachusetts where

you have found this Billerica and Lawrence?
Mr. MCDERMOTT. Yes, sir.
Senator SPONG. On a percentage basis how many people in the

United States are exposed to water supplies and treatment similar to
the two cities where viruses have been detected?
Mr. MCDERMOTT. Approximately half the population or roughly

80 million people are served by community systems that draw
upon surface water sources. The very limited data we have at this
point would suggest that where the raw water quality is good and
effective treatment is being practiced, we need not be too concerned
about finding virus in the distribution system. Thus, I would hazard
a guess and say perhaps that about 25 percent of the total national
population, 40 million people are exposed to circumstances similar to
those under investigation in Massachusetts. However, at this point,
sir, let me state that, yes, we have found virus but this is a precursor
to the epidemiological work needed, to draw the correlation be-
tween drinking water quality and the prevalence of virus and disease
within the community, as well as to conduct the work on proc-
ess research to find out how to make existing processes more effec-
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tive so we can come up with a documented virus standard. This is
not just a question of physical facilities. It could be improvement
in the operating procedures through the training of the personnel—
the whole quality control program.
Senator SPONG. You have already mentioned that viruses have

been found in untreated supplies.
Mr. McDERmorr. Yes, sir. We have found viruses throughout

the aquatic environment wherever we have looked. Approximately
30 percent of the fresh water and salt water samples analyzed. to
date have show virus of one type or another with the concentration
depending upon the prevalence of pollution.
Senator SPONG. In your statement, you make a point, and I am

inclined to agree, that the primary enforcement responsibility
should lie with the states. However, on page 9 you say that Federal
enforcement should ensue only if substantial adverse health risks
are involved and the state or locality has failed to take action. I am
wondering why we should tolerate any adverse health risk if the
state or locality has failed to act. Under our air and water pollution
laws we give primary enforcement authority to the states; but if any
violation occurs, the Federal government is authorized to step in if
the states do not act. Is there any distinction here?
Mr. FRI. I think the principle involved is the same, Mr. Chairman.

We are talking about substantial adverse health risks in terms
largely of the failure to meet the national health-related standard.
There is, in the case of drinking water, some components that will
adversely affect health in the long term—heavy metals which will
buildup slowly—which do not in the same sense as, say, the Bir-
mingham situation in air, represent an imminent hazard which re-
quires essentially instant action. I suppose there is a distinction here
which suggests that the Federal government ought not to rush in at
24-hour periods and close down water supply systems due to any
(riven violation of the standard.
. Basically, what we are talking about is asserting Federal authority
if the state fails to take appropriate action for the specific component
of the national standard of which it is in violation and which needs
to be corrected.
Senator SPONG. Are you talking about any violation?
Mr. FRI. I am referring to a violation of the health-related stand-

ard. If the State or local government fails after the process of noti-
fication to take action, it seems to me that if they are not going to
act, then the Federal government should step forward to do what it
can to see that remedial action is taken. I think our preferred course
in some cases would be to urge the State or locality to move along,
but if all else fails, we would act.
Senator SPONG. Do you think there should be a prior determina-

tion that a substantial adverse health risk is involved?
Mr. FRI. I think the simpler course is to establish the violation of

the national drinking water standard, to insure that notice is given
to determine what the State is doing about it, and then for the
Federal government to move in the appropriate way. Once you have
set a standard which is meant to protect the public health, unless
you are in a crisis situation which requires immediate action, and
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such cases do occur, fooling around with the determination of sub-
stantial adverse kinds of words is not necessarily germane. When
there is a crisis situation, such as occurred in Riverside, Calif. 3
years ago where there is clear and present danger, or imminent
hazard, call it what you may, a very quick Federal action would be
required if a State does not or will not act.

Senator SPONG. I worked on both the air pollution legislation and
the water pollution legislation when I was on Public Works, until a
year ago, and I am taking a page from your book in arguing about
standards that may conflict with each other. I don't want procedures
to be different where they don't have to be. It occurs to me that in
the case of drinking water or air quality or water quality, if we
make the procedures as nearly the same as we can, there will be
less confusion. I would hope so. I would appreciate your view on it.
Mr. FRI. In the main, I would agree, Senator. There are close par-

allels involved, although there also are some differences.
Senator SPONG. Amendment No. 410 makes no distinction between

water used for interstate carriers and other public water supplies as
to the enforcement of standards. Currently, the Federal Government
is authorized to enforce directly prohibitions against interstate car-
riers transporting contaminated drinking water. Should the respon-
sibility for interstate carriers remain with the Federal government,
or should it shift to the State?
Mr. FRI. It would seem to me that the responsibility for prevent-

ing the use of contaminated waters by interstate carriers, although I
really hadn't thought of changing it, would therefore continue to
reside with the Federal government. Our problem is less with the
adequacies of that authority in terms of protecting people in inter-
state carriers, than it is with that authority as a basis for our regu-
latory standard setting procedures.

Senator SPONG. I have some more questions, but I wonder if
Senator Moss would like to ask questions at this time.
Senator Moss. Thank you, Mr. Chairman. I have just one or two.
Following up on what you have been saying about viruses, that

iviruses have been detected in low quantities n waters in some
areas, are the quantities so low that we should not be concerned
about those viruses, or are they of sufficient volume that we should
be concerned?
Mr. FRI. I think, Senator, if I may answer that question first, we

•are concerned to the extent that we are doing the research work
necessary both to determine what sort of a standard ought to be
set, and to determine what kind of process technology is required
to bring the viral count down to that level of standard.
I don't think, and Mr. McDermott can comment on this, that our

data thus far suggests the need for—I will overstate this—panicky
kinds of actions, but they do suggest clearly the need for concern.
We are trying to move within the context of our regulatory program
to do something about the problem.
Senator Moss. Do you have power to do something about it now

other than study further?
Mr. FRI. Under the Public Health Service Act we have the power

to establish a standard for viruses which we could enforce only to
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the extent that waters so coutaminated would not be used by inter-
state carriers, which isn't very wide-ranging authority. As I pointed
out, it is protective of less than 1,000 of the 30,000 systems that are
supplying water to the general public.
Senator Moss. It is my understanding that the EPA sets stand-

ards for drinking water on interstate carriers, but that Food and
Drug must enforce the standards. Is that correct?
Mr. FRI. Strictly speaking, that is so, yes. We establish the stand-

ard, determine the violation, and Food and Drug notifies the inter-
state carrier and actually enforces the prohibition. As a practical
matter, we also find ourselves having a very strong tendency to
notify the carriers and the State or locality involved in the problem
as soon as we detect it.

Senator Moss. Wouldn't it be simpler if it were all in one agency?
Mr. FRI. Simpler I suppose.
Senator Moss. If you are determining the standard, and then you

have to hand it over to them to enforce it, it seems to me that that is
complicated and probably fraught with chances for delay.
Mr. FRI. It can be. We have some programs which are arranged

that way. For example, the Coast Guard is the enforcement agency
on some oil spills in our water pollution program. It depends heavily
on who is best equipped to enforce against a particular entity.
As a matter of course, the FDA deals more with interstate carri-

ers than we do and when it comes to actually working with the
carrier and inspecting what is on the carrier, FDA tends to be better
set up to do it as part of its normal responsibility. I don't know as a
practical matter that there is that much confusion.
Senator Moss. Would the amendment we are discussing here this

morning be helpful in clearing this up in any way?
Mr. FRI. This amendment would be most helpful, not so much in

clearing that up, but in clearing up the question of how do you get
at the system itself. Right now the Federal Government really
doesn't have much, if any, authority to move against the water sup-
ply system that is causing the problem. All we can do is say that the
water cannot be used by an interstate carrier.
It seems to me the more important problem is to get at the prob-

lem rather than simply not permit the use of water by some selected
carriers.

Senator Moss. I know there are some problems with bottled
water. There was a story in the Star last July describing bottled
water with bacterial counts up to 75 times that found in the highest
tap water sampled in the Washington area. It is my understanding
that EPA is now conducting a study of bottled water. Are there any
results from that study?
Mr. FRI. I will let Mr. McDermott give you some of the initial

results. We have conducted some initial studies in bottled water. We
have found in the samples that we have collected that there is some
relatively minor infraction of the standards involved. More impor-
tantly, the operating and sanitary conditions of the plants that are
bottling the water appear to need improvement.
But in terms of the actual water itself that is put in the bottle,

our samples suggest relatively minor infractions in most cases.
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Do you want to comment on the specifics, Jim?
Mr. McDEnmorr. Yes. The report is still in preparation, sir, so

we cannot give you a final report at this time. However, on the
other hand, as Mr. Fri has said, the water quality deficiencies were
relatively minor. On the other hand, we have to realize this was an
examination of only 25 of several hundred bottling works.

Generally speaking, the larger plants were providing the best
quality and had the fewest health risk problems associated with the
bottling process. The smaller plants had quality deficiencies and/or
evidenced the greatest number of health risk problems with the
bottling facilities, the physical facilities, and the attitude and experi-
ence of the workers.
There was also one common deficiency: Very few of these plants

were analyzing the water that they were distributing. If any chemi-
cal and bacteriological analyses were being performed, they were
being performed by the larger plants and then only occasionally.
So there is this very real question of what is being placed in the
bottle and what is being shipped to the consumer.
Senator Moss. Does the FDA retain some authority over water

quality standards for bottled water?
Mr. FRI. Yes, I suppose they do as to standards under the general

provisions of the Public Health Service Act. Additionally and
importantly, bottled water is kind of a manufactured product,
although there is not much manufacture involved, and the FDA, far
more than we, is in the business of going into a plant, determining
the sanitary conditions, and establishing whether proper practices are
being followed and proper sampling analysis is being done of the
product.
We have not worked this out or talked with FDA much on the

subject, but as I understand it, their enforcement authority would
extend to these kinds of things. Again they are pretty well set up to
do this while we are less in the business of going into a plant, deter-
mining sanitary conditions, and so forth.
Senator Moss. This looks like another example of divided juris-

diction, doesn't it?
Mr. FRI. Yes, it is.
Senator Moss. Thank you very much. I appreciate your answers

and your testimony.
Thank you, Mr. Chairman.
Senator SPONG. I want to return to the virus subject for just one

more question.
A very small number of virus particles constitutes an infectious

dose. Would it be true to conclude that if the virus can be detected
in a water supply, then it could cause disease?
Mr: MCDERMOTT. Virologists feel that one plaque-forming unit,

that is, one viral particle that grows in the laboratory media does
constitute an infectious dose. I think we have to make a distinction
here, and this is partial response to your question, Senator Moss,
betweeninfection and disease. The diseased person manifests a
variety of symptoms and really recognizes that he is sick, whereas an
infected person has the material in his system, but doesn't necessarily
show the symptoms of the disease. It has been estimated that of
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every 100 to 1,000 people who are infected, only one will manifest
the clinical symptoms of disease. However, it isn't quite as simple as
these statistics suggest in that an infected individual can serve as a
carrier, a source within the community, and transmit this disease
to the people.

Further, there is the suggestion and the high probability that
viral diseases are not self-limiting. That is to say that a pregnant
woman could transmit a viral infection to the fetus, leading to
delayed effects which might not show up for several: years. This is
of real concern to us as well. We are at the beginning of really
finding out the significance of water born virus, and the best that we
can do right now is to tell people that in our judgment, properly
designed and properly operated treatment plants, subject to ade-
quate surveillance and applying existing technology every day will
provide the best safeguards that are currently available. I think the
general health of the population would suggest that we have been
doing a pretty good job but it is obvious from the community
water supply study that we have got to do a better job, particularly
in the smaller communities.

Senator SPONG. Was more than one particle found in the communi-
ties that we have been talking about in Massachusetts?
Mr. MCDERMOTT. This was an experiment, and we were trying

to determine whether we had a method sensitive enough to find one
particle, Senator. The experiment wasn't set up to determine how
many plaque-forming units were present in each sample. We know
we found at least one in each of these positive samples. Now that
we have established that we can identify one virus in 20 liters of
water, we will, as I noted, redesign the experiment to further refine
the analytic technique involved. Then we will really begin to get a
handle on this problem. As you noted, this was an initial break-
through, in that it is the first time it has been done in the United
States.
Senator SPONG. In your statement, Mr. Fri, you take exception to

the presence of program grants in section 302(m) of the amend-
ment. Do you object to grants to the States to operate their pro-
grams, as well as to grants for the construction of facilities?
Mr. FRI. Yes.
Senator SPONG. I am going to quote from page 16 of the EPA—

CEQ issue paper. I quote: "We feel that Federal financial support
should be provided to supplement to the extent practicable an
increase in the level of State program funding, contingent upon the
adoption of appropriate enabling and regulatory authority regula-
tions, policies and procedures, and the development, implementa-
tion, and operation of effective programs."
EPA evidently felt this was necessary last summer. What has hap-

pened since then to change your position?
Mr. FRI. First of all, as to the subject of that issue paper, I have

here a variety of issue papers which range in alternative formula-
tions from no grant at all—
Senator SPONG. I have one or two.
Mr. FRI.—to very substantial grants, my point being that was a

paper that surfaced as an alternative by the staff.
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In reviewing the alternative, we concluded for two reasons basi-
cally that we do not support State program grants at this time. One
is that we feel in this area, it is substantially a State and local
responsibility. In the main, the resources should be mobilized at the
State level. Secondly, as I am sure you know, Mr. Chairman, this
administration has generally taken a stand that the more appropri-
ate way to support a variety of State programs is through the
revenue-sharing proposals that have been advanced by the President,
rather than through a series of small categorical grant programs.
I think in this case, particularly as you look at the variation

among the States in public versus privately operated water sup-
plies, at the level of effort that the State is putting forward, and at
the quality of the raw water the State is dealing with throughout
the State, that the most appropriate way to approach this is as part
of the total State responsibility. This responsibility can, and we
believe should be, supported through the revenue-sharing approach;
to the extent State funds are generally inadequate to do an awful lot
of things.

Senator SPONG. You are telling me, then, that the change in
opinion constitutes EPA judgment,, and not something from the
office of management and budget?
Mr. FRI. Yes.
Senator SPONG. But you are also in here today telling us that the

States should be the ones to enforce the EPA standards. If we are
looking to revenue sharing down the road, do you envision that
whether the States use the money for this will be a matter of their
option or will there be some directive to them? This is not an
unfriendly question. I have been sympathetic to revenue sharing in
principle, but the more I see of it, the more I think of the blind
man and the elephant: It just depends on what part of the elephant
you are touching what you think revenue sharing is.
Here we have an example where we are going to put forth legis-

lation dealing with standards for water supply systems, and you and
I agree that this should be done. I also agree with you that the
States should have the responsibility for doing it. But I really want
to know how, if they are going to enforce these regulations, we are
going to be sure that they are adequately funded. You tell me
revenue sharing.
Mr. FRI. That's right. We have gone through part of the com-

munity water supply study, and made an examination of how much
money each State spends per capita and per system. There are
terrific variations ranging from less than $100 per system to—the
funny case is in the District of Columbia where it goes very high,
$14,000 or something, but that is one system or a very few systems.
As a matter of fact, States which do very well, like Connecticut,

have very low expenditures. Some States where we know we have
got problems have expenditures very much above the mean. All of
this suggests to me that although probably the overall financial
effort is a little low, that there are so many variables involved that
the wisdom of the categorical grant program and the ability of the
categorical grant program to get the right amount of money to the
right State to do the right kind of thing is going to be very limited.
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Some States will have too much l and some will have too little. I
prefer the notion of revenue sharing, which says that the Federal
government has imposed a requirement and will step in if that
requirement is not met and which makes available to the State a
general fund for a variety of purposes. The State can insure that that
requirement is met by applying the financial resources as it sees fit.
It may, for example, impose a user charge if the State cares to, as
a method of generating funds internally within the State for its State
program activities. If it would prefer to go that route, rather than
use something from the general fund, that is fine with me, too.
Senator SPONG. I am particularly interested in those provisions of

the bill authorizing research on water recycling because of reports
of possible water shortages in the metropolitan Washington area. Is
EPA presently engaged in any research on the recycling of water?
Mr. FRI. We are involved in several areas, particularly in the water

pollution aspect of the program. I will ask Jim to comment specifi-
cally from the water hygiene standpoint. Let me, however, support
the concept of water recycling. As you look at available water sup-
plies and available water usage for the next 50 years or so, it is clear
that water supplies will tend to come from recycled water.

Senator SPONG. I have some figures here on that point. Our pres-
tnt consumption is 200 billion gallons a day, I am told. We have a
supply available of 700 billion gallons a day. You mentioned, I
believe, 30 years down the road. By the year 2020, I have that the
projected use will be 1,300 billion gallons a day. Do those figures
seem correct?
Mr. MCDERMOTT. Yes, sir they are right out of one of our

reports.
Mr. FRI. The ones I have in front of me.
Senator SPONG. What is the outlook in terms of financial feasibility

of utilizing recycled water?
Mr. FRI. The financial feasibility of it?
Senator SPONG. Yes.
Mr. FRI. Give me a 20-year time program that may be what we

iare talking about, and I would say it s not bad.
Mr. MCDERMOTT. There is no question that we are reusing water

today. It is indirect reuse and the level of this indirect reuse is going
to increase as we move into the future. The statistics that you cited
earlier, Senator, were national statistics compiled to get people to
face up to this fact, as the intensity of indirect reuse increases, we
will move toward situations where direct recycling of sewage as a
source of community water supply may be necessary. This is the
sticky-wicket: drinking water standards are not capable of satisfying
those types of situations.

Senator SPONG. Is EPA involved in any research on tapping ground
water, particularly in areas facing shortages of surface water?
Mr. MCDERMOTT. Not to my knowledge, sir. This would water

resource development type of investigation.
We certainly work in concert with the Corps of Engineers and the

Geologic41 Survey, and other Federal agencies in planning studies.
For instance, we are working with the Corps and others on a regular

a
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basis and have prepared a recent report on the metropolitan Wash-
ing-ton area.

Senator SPONG. Are you aware of any investigation by any other
Federal agencies on the possibility of utilizing ground water as a
source of drinking water to a greater degree?
Mr. MCDERMOTT. Currently 50 percent of the population is being

served by ground water.
Mr. FRI. My answer is no, I am not aware of the specifics. We

have introduced this subject with the Corps in their waste water
study, for example. We have looked at the question of ground
water recharge as a method of waste treatment and at a lot of
related kinds of projects, but I don't know specifically of a project
in EPA directed toward the further exploitation of ground water
as drinking water supply.
Senator SPONG. You don't know of any other agency?
Mr. FRI. No, we can check and provide a further answer for the

record.
Senator SPONG. I would appreciate your doing that.
(The following information was subsequently received for the

record:)
The Department of the Interior is the principal Federal agency charged

with formuating and administering programs for the management, conserva-
tion and development of natural resources, including ground water. The major
role in this regard is divided among several offices, bureaus and branches.
The Office of Water Resources Research administers the water resources

research and training authorized by the Water Resources Research Act of
1964, as amended. OWRR does not maintain its own laboratories or perform
"in-house" research. An estimated $12.4 million was budgeted for FY 1972 and
FY 1973 for water resources research, investigations and experiments by grant
assistance to States, independent educational institutions and private founda-
tions, institutions or individuals. It is estimated that less than 10 percent of
the total effort in water resource research is directed toward ground water.
The Geological Survey performs surveys, investigations and research to

produce data and information relevant to the location, quantity and quality
of ground water resources in the United States. Research emphasis is placed
on increasing the understanding of fundamental principles of water occur-
rence, movement and interaction with its environment and also increasing the
accuracy and usefulness of water data through improvements in technology.
About $38 million was appropriated for water resource investigations in FY
1972. An additional $20 million in matching State funds was contributed by
the States. Of the total $58 million about 25 percent is directed toward ground
water problems.
The Office of Saline Water funds research and development of processes for

converting Saline water to fresh water. Basic and applied research, develop-
ment and evaluation are conducted by means of contracts or grants to Federal
and nonfederal agencies, institutions and private organizations or individuals.
The FY 1972 appropriation for research is $5.9 million. It is estimated that
about 50 percent of the total is used in the development of processes to utilize
brackish ground water. An additional $200,000 is committed to preliminary
research on hardware for use in desalination of geothermal water.
The Bureau of Reclamation, operating in 17 Western States and Hawaii,

performs engineering and economic investigations of proposed Federal recla-
mation projects for the conservation and utilization of water and related land
resources. In FY 1972 $10.5 million was budgeted for general engineering and
research. None of these funds were directed towards drinking water research.
However, a special project in the Imperial Valley of California was funded
for $800,000. A 4,000 to 8,000 foot deep well is planned to tap hot geothermal
brines. If the well is successful, the Office of Saline Water will collaborate in
the project by installing a desalting plant in an effort to augment potable
water supplies in the Colorado River Basin.
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The Corps of Engineers, Department of Defense conducts comprehensiveriver basin studies and special studies to resolve unique or especially complexwater resources problems. However, ground water investigations and researchare usually confined to the needs of specific projects or are a part of routinecivil works investigations.
The Department of Agriculture, Agriculture Research Service has directeda small amount of effort to ground water quality problems on small farmwater supplies.
The Environmental Protection Agency budgeted $165 million in FY 1972for research and development which included $53.4 million for water relatedresearch. Funding for ground water research amounts .to $378,000 ($153,00Yin-house and $225,000 grants or contracts), which relates primarily to pre-vention of ground water pollution. In addition, a small ($52,000) two-yearcontract has been awarded to develop comprehensive standards for waterwell construction. The need for these standards was determined in the Com-munity Water Supply Study and studies of individual home or rural watersupplies. It was found that poor well construction practices were the con-tributing factor in bacterial contamination of drinking water. The develop-ment of improved well construction standards for use by the well drillingindustry, engineers, municipalities and Government agencies will be a positivestep toward elimination of unsafe drinking water and will stimulate futureutilization of ground water to a greater degree.

Mr. McDERmorr. This is a basic responsibility of the WaterResources Division of the Geological Survey. They frequently con-duct investigations to detect new sources, and I believe promotionis part of their responsibility. We are primarily concerned with thedevelopment and implementation of standards.
Mr. FRI. We will provide the answer for the record.
Senator SPONG. I understand what your responsibility is. We aretrying to build a record on who is looking into this.
We thank you very much for your testimony here this morning.Dr. Daniel Okun.
Dr. Okun, we appreciate your being here with us this morning.

STATEMENT OF DR. DANIEL A. OKUN, SCHOOL OF PUBLIC HEALTH,
UNIVERSITY OF NORTH CAROLINA

Dr. OKUN. Thank you very much, Mr. Chairman.
My name is Daniel A. Okun. I am professor of environmentalengineering and head of the Department of Environmental Sciencesand Engineering in the School of Public Health of the Universityof North Carolina at Chapel Hill.
Except for some 3 years in the Army overseas during World WarII, I have been involved in water quality management studies as aconsultant and as an educator continuously since 1937.
I served as a member of the advisory committee representing theAmerican Public Health Association in preparation of the 1962Public Health Service Drinking Water Standards.
However, I am here today as an individual, a professional in thefield, concerned with the quality of our environment.
Only when they travel abroad do Americans begin to appreciatethe quality of water service afforded them at home.
Mr. Chairman, I only last night came in from Singapore where Irepresented the National Academy of Sciences at a recent workshopon water resources, the environment and national development in
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Singapore. My particular subject of responsibility there was water
reuse.
However, professionals in the water quality field have begun to

be seriously concerned about public drinking water quality in the
United States.
The people, too, have begun to express concern for drinking

water quality, as is reflected by their increasing use of bottled
water. Bottled water use is a valid indicator of public uncertainty
with the quality of our public water supplies, particularly because
bottled water is 5,000 to 10,000 times more expensive per gallon
than water delivered from public supplies.
Are people justified in questioning the quality of their public

water supplies? No doubt, questioning will soon be justified if we
do not immediately begin to invest in the improvement of commun-
ity water supply systems.
About half of those who take their drinking water from public

water supply systems in the United States use waters part of which
only hours before had been discharged from some industrial or
municipal sewer.

Conventional wastewater treatment does not remove most of the
chemicals that originate in industry and in the household nor does
it eliminate the viruses that are ever-present in human wastes. And
even conventional wastewater treatment is not yet fully available in
the United States and, where available, its efficacy is in constant
question because of poor plant operation.
Furthermore, conventional water treatment often fails to remove

or significantly reduce the concentration of dissolved organic chemi-
cals and the heavy metals that are often present in waters drawn
from polluted sources.
Three matters are of concern: The biological quality, the chemi-

cal quality, and the esthetic quality of drinking water.
First with regard to the biological quality of drinking water,

the United States has a proud record in the elimination of the
waterborne scourges that pervaded the world at the turn of the cen-
tury. Typhoid, dysentery, and cholera are almost never to be found
in the United States.
However, even with this record, we cannot afford to be sanguine.

Elsewhere in the world, explosive outbreaks of cholera have occurred
in areas where the disease has been endemic. With the rapid travel
that has shrunk the world, cholera has shown up in areas where the
disease has been absent for decades.
The barriers that have been established against waterborne bac-

terial diseases cannot be relaxed. The need for vigilance is demon-
strated by the waterborne epidemic of salmonellosis, a bacterial
disease, that occurred in Riverside, Calif. in 1965, with some 16,000
cases and three deaths.
In addition to the threat from bacterial diseases, viral infections

are troublesome. Viral infections are much more widespread in the
United States than is indicated by clinical disease alone. Ninety to
ninety-five percent of infections of infectious hepatitis go undetected.
Sporadic cases of infectious hepatitis are not isolated instances of the
disease, but are more likely the clinical manifestations from among

78-238-72-4
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a much greater number of subclinical cases resulting from large-
scale exposure to viral infections.
The primary sources of viruses of human origin are the secretions

and excretions of man that enter water with domestic wastes.
Because they normally multiply only in living cells, viruses occur in
water in quite low concentrations.
However, the infective dose for a viral disease need only be very

small, as Mr. McDermott has just pointed out, so that the ingestion
of contaminated water may result in a high rate of infection, with
no large number of clinical illnesses. These infected individuals then
become infective and subsequent person-to-person contact with high
concentrations of virus may very well be responsible for a relatively
high rate of infectious hepatitis.

Infectious hepatitis is a debilitating disease, with effects ranging
from those that are not at all apparent to those that may be dra-
matic, such as was the case with the Holy Cross football team.
Because the virus of infectious hepatitis cannot be grown outside

the human host, we are truly fumbling in trying to assess its presence
in the environment, the effectiveness of water treatment processes,
and the degree to which we are exposed. That infectious hepatitis
is important cannot be denied. Despite the fact that infection gen-
erally confers immunity, I venture to say that we all know individu-
als who have in recent years been seriously ill with infectious
hepatitis. The disease is so widespread, but so ill-reported, that its
economic impact from worktime lost and for medical care is virtu-
ally impossible to assess. But that the cost of infectious hepatitis to
society is quite high cannot be gainsaid.
The sad state of our knowledge with regard to viruses can be

demonstrated by the following quote from the 1962 Public Health
Service Drinking Water Standards:

Insofar as bacterial pathogens are concerned, the coliform group is con-
sidered a reliable indicator of the adequacy of treatment. As an indicator of
pollution in drinking water supply systems, and indirectly as an indication of
protection provided, the coliform group is preferred . . . Whether these con-
siderations can be extended to include rickettsial and viral organisms has not
been definitely determined.

We use bacterial numbers as a standard of quality primarily
because they can be measured and because, as stated in the Drinking
Water Standards:

Virology techniques have not yet been developed to a point where virus
enumerations can be recommended as a routine procedure in microbiological
examination of drinking water.

We have no evidence that a water that meets bacterial standards
will be free of the virus of infectious hepatitis. Therefore, because
municipal wastewaters always contain such viruses, and because
waste water treatment processes are known to be ineffective in
eliminating them, we must assume as Dr. J. W. Mosley, an out-
standing authority on viruses in water, has stated that the possibility
exists that:
. . . present standards of water treatment are not adequate to prevent low

levels of virus from producing what appear to be sporadic cases of infectious
hepatitis and other viral diseases.
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This possibility is particularly pervasive where heavily contami-

nated waters are used as a source of supply, a very frequent occur-

rence indeed.
For example, many of our larger cities, such as Cincinnati and

New Orleans, take in water supplies from rivers that are heavily

contaminated with viruses.
Viruses, in the presence of organic matter, appear to be unusually

resistant to conventional water treatment procedures. Because viro-

logical techniques are so primitive, few water supply systems are in

a position to evaluate this hazard.
However, in a major European city recently, viruses were reported

in 18 percent of more than 200 samples taken from the distribution

system. You have heard from Mr. McDermott about recent results in

the United States.
A major priority in our water quality program must therefore be

research into methods for propagation of the infectious hepatitis

virus in the laboratory, in order that an assessment of the effective-

ness of water treatment methods for the removal of the viruses can

be made.
Pending a successful conclusion to this research, a considerably

greater investment must be made in virological monitoring to estab-

lish a background of data to develop an indicator virus that can be
readily monitored. Such an indicator can be used to assure safety

with regard to the virus of infectious hepatitis, just as we use the
easily-identifiable coliform group of bacteria as an indicator for the
safety from bacterial disease.
Now, chemicals in water: Hundreds of new chemical compounds

are being introduced into our environment annually. Few of these
are assessed for their potential impact on the health of man, particu-

larly on the synergistic effect they may have when acting together
or in concert with other types of environmental stresses. Some of
these chemicals, although at higher concentrations than are likely to
be found in water, have been shown to cause cancer, genetic damage,
or malformations at birth.
The impact of the long-term ingestion of low levels of chemical

contaminants is very difficult to ascertain. Because the effects of such
chemicals ingested in low concentrations over long periods are slow
and insidious, and are likely to be similar to those effects mani-
fested by aging or other chronic diseases, their significance is particu-
larly difficult to establish.
However, we know that carcinogens, mutagens, and teratogens are

being discharged in waste waters and become part of the water
supply of a substantial portion of the population.
For example, waste waters in England have been shown to con-

tain two well-established carcinogens, 2,4-benzpyrene and 1,2-ben-
zanthracene, albeit at low concentrations.

Other hazards likely to be found in polluted waters include petro-
leum products and aromatic amino and nitro compounds. Radioiso-
topes, particularly in concert with other chemicals, constitute cancer
hazards to the general population.
The highly toxic pesticides are particularly troublesome, often

not because of the toxic effect of the chemical itself, but because of
highly toxic impurities that result from their manufacture.
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The prolonged or lifelong donsumption of water containing such
organic chemicals contributes or adds to the total carcinogenic bur-
den from all sources for exposed individuals.
Radiation is known to cause genetic damage. The Genetics Study

Section of the National Institutes of Health some years ago expressed
fear that some chemicals may constitute a more serious .mutagenic
risk than radiation. A number of chemicals, some very .widely used,
are known to induce genetic damage in some organisms. And .a
chemical that is mutagenic to one species is likely to be mutagenic
to others.
The study section stated that special attention should be given to

the low concentrations of highly mutagenic compounds that are
brought into contract with large populations. They point out that,
even though the compounds may not be demonstrably mutagenic to
man at the experienced concentrations, the total number of deleteri-
ous mutations induced in the whole population over an extended
period of time could be significant. Among the chemicals with
mutagenic potential are the new industrial plastics and chemical
sterilants.
The thalidomide episode demonstrated the teratogenic potential

of certain chemicals, and the Food and Drug Administration has
identified certain pesticides to be teratogenic. Combinations of tera-
togens have been found to produce greatly potentiated—that is,
accelerated—effects.
A recent report in Science (January 14, 1972) describes experi-

ences with polychlorinated biphenyls (PCBs) , "* * * widely used
industrial chemicals that were never intended for release to the
environment." Even small doses of PCBs can be toxic and they have
been found to contain highly toxic impurities.
Some scientists believe that municipal and industrial sewer outfalls

are major sources of PCBs in the environment. And, of course, this
means that they come with the water supply because they are only
slowly degradable in the environment.
Some organic chemicals undergo rigorous studies to establish their

toxicity or safety. However, if all chemicals as they are developed
are required to undergo lengthy, intensive and comprehensive inves-
tigations prior to their acceptance for general use, the cost of these
investigations and of the delays in authorizing their use would be
prohibitive.
Rene Dubos has observed that new techniques and new substances

are introduced so rapidly that a requirement for testing all of them
would paralyze progress.
However, such investigations must be initiated, and we must at

the same time intensify our research and monitoring programs to
identify those chemicals that appear in water supplies to assure their
removal. This requires an investment of an order of magnitude that
we have not yet been willing to make.
Once again, the 1962 Public Health Drinking Water Standards

indicate how far we have to go. For example, the following sub-
stances that have been demonstrated to have undesirable health
effects in water, in addition to those listed before, are not even
mentioned in the Standards: antimony, bismuth, boron, cobalt,
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molybdenum, mercury, nickel, chlorinated hydrocarbons in wide
variety, organic phosphorous compounds, carbamates, and a wide
range of other chemicals used in the home, on the farm, and in
industry, all of which find their way into our water supplies.

Monitoring of these chemicals and tracing their fate in our water
management programs and treatment processes is absolutely essen-
tial if we are to assure Americans of the safety of their public water
supplies, and not by learning of their health effects at a later date
after they have occurred, thereby using Americans as guinea pigs.
Now, to the esthetic quality of water. Rapidly growing population

and increasing rates of urbanization and industrialization are exert-
ing greater and greater pressures on our limited water resources.
Although nature renews the volume of fresh water available, we

have been profligate in its use so that communities have had increas-
ingly to turn to polluted sources to meet their needs. Where once we
boasted of the salubriousness and the quality of our water supplies,

now we grudgingly accept the product provided, often with distaste.
We have all seen the signs reading somewhat as follows: "Please

flush the toilet, our neighbors downstream need the water."
Waters drawn from highly contaminated sources require the addi-

tion of many chemicals that may render the water distasteful, and as
noted earlier, people have turned to bottled waters. Ironically, bot-
tled waters do not undergo the surveillance that public supplies do
and are often less safe, as shown recently by the Washington Star.
Unless we make a commitment to improve public water supply

systems, our proud heritage of quality water will have been lost.

WATER POLLUTION VERSUS WATER SUPPLY

A common misconception is that efforts in water pollution control
result in direct improvement of the quality of our drinking water
supplies. Such benefits as may accrue to the quality of drinking
water supplies from efforts in water pollution control are tangential
at best.
Over the years, our efforts in research, education, and regulation

in water supply have decreased as our concern for water-pollution
-control has increased.
As an educator, I can see the impact in the universities, which is

no doubt similar to the impact in Government. Because of the
availability of funds for research and training in water-pollution
control, students and faculty have focused on municipal and indus-
trial waste treatment to the virtual neglect of efforts in the water
supply field. In only a few institutions has any research effort been
directed to water supply. The story is the same in State regulatory
agencies where water supply surveillance programs are grossly under-

staffed.
REGIONALIZATION

In the United States, some 35,000 separate public water supply
systems serve 160 million people. In Britain, on the other hand,
more than 50 million people are served by fewer than 300 separate
systems.
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In other words, we require more than 100-fold more systems to,
serve only a three-fold greater population. Even in the congested
areas of the country, small systems proliferate.
The significance of this statistic is that, in the United States, we

have many small systems, systems too small to be served by adequate
technical personnel.
The result, as was eloquently demonstrated in the 1970 commun-

ity water supply study, is that smaller systems are far more likely to
provide inadequate service and poor quality water than are large
systems.

Therefore, with its many small systems water service is poorer in
the United States than in Britain. Furthermore, about 25 percent of
our population is not served by any water system at all, as contrasted
with Britain where more than 99 percent of the population is served
from public supplies.
The Federal government now has responsibility for water used

on interstate carriers and, sad to say, several communities serving
interstate carriers have had their water supplies recently declared
to be unapproved for such service.

National standards of drinking water quality are highly desirable,
but it is clear that many small supplies will be in immediate viola-
tion. State regulatory agencies will be almost powerless to exact
compliance from small systems which do not have the technical
resources for the monitoring and treatment necessary to assure
water safety.
The promotion of regional systems, as was enacted into law in

North Carolina in 1971, I am proud to say, is one way to help assure
proper design, construction and operation of small systems. Another
way is through enhanced technical assistance to the states.
In conclusion, we must provide greater resources for the water

supply field, resources for state grants, for research and operations
as well as to assure adequate education and training opportunities
for all personnel in the field.
I applaud the intent of the proposed legislation. Its enactment

and implementation will go far toward improving the quality of life
and health status of all Americans.
Senator SPONG. Dr. Okun, we thank you very much for your testi-

mony here this morning and your contribution to our record.
You have stated that viruses were recently found in 18 percent of

more than 200 samples from the distribution system of a major Euro-
pean city. Would you please tell us in what city these samples were
taken and what the source and the extent of treatment were in this
case and whether similar conditions exist in this country.
Dr. ()Ku-N. These samples were taken from the system in Paris,

France, where the water drawn from the River Seine was believed
to be adequately disinfected with chlorine. I believe that, as Mr.
McDermott says, we are quite uncertain as to the status of the virus
concentration in waters in distribution systems in the United States.
Where a system has had very heavy chlorination and good supervi-
sion of operation, I would expect that the likelihood of finding
viruses would be very small.

ar
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On the other hand, we have many water systems where the con-
trols are less than adequate, particularly in some of the smaller sys-
tems and particularly systems that take water from highly contam-
inated sources. I would suspect that examination of systems
throughout the country would reveal much of what was found in 

ithese two communities n Massachusetts.
The point I believe to be made, Mr. Chairman, is that we just 

haven'tinvested enough to find out what the virus situation really is,.
and it seems to me a shame that we should be operating in such igno-
rance in so vital a matter that concerns so large a segment of our
population.
Senator SPONG. You mentioned that Mr. Fri and Mr. McDermott

this morning testified that for the first time we have found viruses in
treated drinking water in the United States. Are you alarmed by
this?
Dr. OKIIN. I am not alarmed in the sense that I believe that precip-

itate regulatory action prohibiting the use of these waters is called for.
I am alarmed that we seem to be very slow in recognizing viruses as a
problem and manning the program that would identify the real
seriousness of it and begin to control it.
The problem, as was mentioned, is that infectious hepatitis is prob-

ably the most troublesome of all the viral diseases, and we can't even
test for the virus. The reaction of other viruses to treatment processes
is highly variable. In some instances, certain types of viruses have
been shown to be destroyed after exposure to chlorine disinfection
for only a few minutes, while others have resisted destruction over
periods of 30 and 40 minutes.
So, there is much that we don't know. As the sources of pure

waters are exhausted, we increasingly are forced to use more and
more polluted water sources. We should not build ourselves into a
corner by using contaminated waters about which we do not know
enough to assure protection to the American people.

Senator SPONG. You say that a primary conclusion of the commu-
nity water supply study was that smaller systems are far more likely
to provide inadequate service and poor quality water than are
larger systems. You have proposed the promotion of regional water
supply systems to deal with this problem. Let me ask you if you think
regionalization is a feasible alternative in the United States, particu-
larly in the Western States where the distance between small com-
munities is so much greater than in Great Britain?
Dr. OK-crN. It is one of the actions that should be taken. I don't

believe that regionalization alone would solve this problem. I have
seen small communities that draw water from highly polluted rivers
where the quality of the operating surveillance is very poor. The
man who operates the plant is perhaps a high school graduate. He
has gone to short courses but doesn't understand virology, doesn't un-
derstand bacteriology, doesn't understand chemistry, and at best fol-
lows by rote the instructions that he may have been given by a State

ihealth department or whatever agency s responsible for drinking
water surveillance. And representatives of that agency may only
visit him once every 2,3, or 4 years.
I am concerned that we have these situations. In areas where it is-

feasible to regionalize, this is one way that it might be done. But, I
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believe that we need a wide range of actions, including increased
resources at the regulatory level, not only for regulation but for sur-
veillance of operation and for education and research.
Senator SPONG. You mentioned in your statement that 90 to 95

percent of the infections of infectious hepatitis go undetected and
that these subclinical cases, meaning those we don't notice, may be
largely responsible for the spread of this disease and the sporadic out-
breaks which occur.
Is this also the case for other waterborne agencies of disease, bac-

terial and chemical, as well as viral?
Dr. OKIIN. This is not likely to be the case for chemical contamin-

ants, because these are not likely to be produced systemically in
large quantities after ingestion.
On the other hand, biological agents and viruses, once ingested by

the human host, may multiply in the enteric system of the host, who
would then discharge large numbers of these bacteria and viruses
and thus become infective.
I would like to read one paragraph, without identifying initially

when it was written, that applies to this particular question. I will
just substitute the words infectious agent for the word that is in the
original quote.
If the "infectious agent" had no other means of communication than person

to person transmission, it would be constrained to confine itself chiefly to the
crowded dwellings of the poor and would be continually liable to die out
accidentally in a place for want of the opportunity to reach fresh victims.
But there is often a way open for it to extend itself more widely and to reach
the well-to-do class of the community. I allude to the mixture of the evacua-
tions of the "infectious agent" with the water used for drinking and culinary
purposes, either by permeating the ground and getting into wells or by running
through channels and sewers into the rivers from which entire towns are
sometimes supplied with water.

Now, that "infectious agent" might today just as well be viruses.
The infection referred to in this paragraph was cholera, and this was
written by Dr. John Snow 120 years ago.
Senator SPONG. I thought maybe Julius Caesar wrote it.
You have told us this morning that the benefits which accrue to

the quality of drinking water from efforts in water pollution control
are tangential at best, and you have given us examples of how funds
and manpower needed in the area of water supply have been as-
signed to problems in water pollution control. Yet, if substantial prog-
ress can be made toward reducing water pollution during the next
decade, will not the nature of water supply research and treatment
and perhaps the need for resources in these programs be altered to a
significant degree?
Dr. OKIIN. That is a very good question, because that has been

part of the problem we have been facing. I believe that we need
both programs to go on simultaneously. The problem with protecting
public water supplies is that this is generally done after the fact. If
we depend on water pollution control programs, these do not offer us
sufficient defense.
For example, a new industry in a community that discharges its

wastes into a river which becomes a water source for a community
downstream may be utilizing an entirely new chemical and the water
pollution control procedures may not yet have developed either for

4



monitoring this chemical or for removing it in waste treatment. So, we
will always have an impossible situation with water sources that are

subject to pollution from materials about which we know very little.

So, if we are to assure that water drawn from polluted sources is
safe, we have to, at the same time, man a program that looks after
water supply as its first priority.
Now, a good part of the investment made in water pollution con-

trol—and this is a proper investment, I am not denying this—is for

protecting water for recreational purposes, protecting it for fishing
purposes, and for aesthetic purposes. The removal of organic matter
as measured by the standard pollution parameter, biochemical oxygen
demand (BOD), has no relationship at all to drinking water quality.
BOD is a measure of the organic load in the system, but it doesn't
identify or quantify the organic chemicals which may be of health
significance.
So, the water pollution control program is necessary and may re-

duce slightly the pressure on community water supplies, but if we
wait for the water pollution control program to provide us with safe
drinking water, I believe we would always be well behind.
Senator SPONG. Thank you very much, Dr. Okun, for your testi-

mony.
Mr. Ralph Nader.

STATEMENT OF RALPH NADER; ACCOMPANIED BY ELIZABETH

ATHANASSIOU; AND WAYNE MOORE

Mr. NADER. Thank you, Mr. Chairman.
With me today on my left is Elizabeth Athanassiou, who is a phys-

icist, a candidate for the Ph.D. degree from the University of Penn-
sylvania, who will be working continually on this problem of drink-
ing water quality.
On my right is Wayne Moore, who is a bioengineer, who has been

looking into the problem, particularly with emphasis on viruses.
I am grateful for your invitation to comment on the problem of

drinking water quality in the United States and the improved pol-
icies which this subcommittee should consider in its deliberations.
One of the foremost organizing questions for such deliberations,

which will foreshadow some of the difficulties in implementing sev-
eral of the corrective remedies envisioned in pending legislation, is
why it has taken so long for public attention to be focused on drink-
ing water quality? In a decade when water pollution and contami-
nated food supplies regularly receive front page media treatment,
there was nearly complete silence on contaminated drinking water.
Surely, close observers of the pollution problem could not have be-
lieved that the torrent of industrial, agricultural, and municipal
wastes cascading into our waterways suddenly ceased and desisted
just at the water purification systems. Certainly they knew that these,
systems were heavily oriented toward the control of bacteria and in-
equipped to adequately screen out such categories of contamination
as pesticides, heavy metals, hormones, viruses, and chemicals. They
also knew that the applicable drinking water standards were oblivious
to many water pollutants and too limited toward others. Finally,
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they could see that many drinking water supplies for cities and
towns came from notoriously 'polluted bodies of water such as Lake
Erie, Lake Michigan, and the Mississippi and Potomac Rivers.
Why, then, the reluctance to speak out and propose changes re-

garding a clearly deteriorating situation, apart from the scarcity of
funds. I suppose one reason is that the public has been led to develop
a complete faith, a complete trust in our drinking water. Such faith
and trust encourages a "mum's the word" attitude by officials and
authorities lest, it is believed, a shocked dismay leading to an un-
reasoned hysteria or panic develop. Where perfection is expected,
the deviation looms larger. Moreover, any focus on drinking water
safety is likely to intensify the fluoridation controversy, which offi-
.cials strive strenuously to avoid. The Public Health Service has a
very prime responsibility for contributing to a kind of antiscientific
attitude on the issue of fluoridation, polarizing the issue enormously,
with the help of those who are also against fluoridation, and gener-
ating an almost pariah atmosphere around the issue of drinking
water quality as a result. Finally, the difficulty, given present detec-
tion and research levels, of connecting waterborne diseases and other
harms with contamination, permits a complacency that generates a
cloak of secrecy over even documented waterborne disease outbreaks.
So, although Congress is getting around at last to investigating

what may well become consumer problem No. 1 in the seventies,
these attitudes and practices will not go away with the enactment of
new legislation but will continue to be persistent factors in deciding
how well new policies are administered and enforced. It is obvious
that public opposition to water pollution generally is only a fraction
•of what would be the opposition to those industries known to contam-
inate the drinking water supply indirectly through such water pollu-
tion. To the extent that authorities are indentured or connected to
powerful local industrial and commercial interests, there is a strong
motivation to dampen or foreclose such predictable public responses.
The possible standards and populations at risk against which to

evaluate the health status of drinking water are numerous. Conven-
tionally, however, the measure is whether the drinking water meets
the limits set by the current Drinking Water Standards (DWS)—
which were last revised in 1962. The DWS is now being revised and
for good reason. It is incomplete in major areas of known contamina-
tion. For example, it does not provide for any standards relating to
mercury and other heavy metals, sodium, pesticides, herbicides, chem-
icals such as PCB and hormones—to name a few areas. And it is in-
adequate in other areas such as turbidity, and total organics. So
using the present DWS as the evaluative measure has to represent
the most minimum approach.
The first national community water supply survey, released in

1970, covered 969 public water supply systems in the United States
,during 1969. The survey showed that only 59 percent of the supplies
met the DWS. Samples from tapwater showed that 16 percent of the
study population drank water that did not meet the recommended
DWS and 5 percent drank water that did not meet the mandatory
limits, i.e., that was potentially dangerous in any amounts. A 1970
State-requested survey of Tennessee water supplies reported that
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the corresponding percentages were at least 51 percent and 12 per-
cent respectively. According to a July 1971 EPA—CEQ issue paper,

25 percent of 160 million persons served by community water supply
systems are using water which exceeds recommended drinking water
limits as narrowly defined. I suppose if we include all the other
potential contaminants, that figure would go up very considerably.
Data on waterborne disease outbreaks are incomplete but what are

available show that, on the average, there is one outbreak per month
in the country, causing at least over 100 persons to become ill. That is
the standard—causing over a hundred persons to become ill. Other
studies show 142 epidemics of gastroenteritis between 1945 and 1960,
probably due to bacteria of the salmonella genus, but possibly also to
enteric viruses. While the frequency of occurrence of waterborne
disease is an indication of water quality degradation, the adverse
health effects over time due to the presence of toxic chemicals and
other wastes in drinking water are more difficult to detect.
In 1963 a U.S. Senate report—that is the Senate Committee on

Public Works—asserted that "(a) major new water pollution problem
has emerged with the growth of the synthetic chemical industry."
These industries have unleashed synthetic organic chemical products
•such as detergents, plastics, and synthetic fibers to add to the already
heavy pollution from steel, textiles, food processing, petroleum, and
nonferrous metals industries. With 12,000 potentially toxic chemicals
now used by industry and the introduction of about 500 new chem-
icals a year into manufacturing processes, the extent of the unknown
is ominously proliferating.

Consider the observation of two specialists on carcinogens, Drs.
Wilhelm C. Hueper and W. D. Conway. Mr. Chairman, I think this
is a very concise summary which illustrates not only the range of the
problem but its style, and its style is really very important. For 

i
ex-

ample, this hearing room has been packed n previous years on cat-
and.-dog bills. There are hearing room bills that are packed on ITT
type situations. But because this is kind of a plain, boring, nonan-
thropomorphic threat to the health of the country, we have great
difficulty generating the requisite concern, and you are holding what
I believe is the first Senate hearing during this century squarely on
all fours dealing with drinking water quality.

Senator SPONG. Mr. Nader, I was present, I believe2 at the first
extensive air pollution hearings. We had four people in the room.
Two years later, they were beating down the doors wanting to know
why we had not done more. But there were only four people.
Mr. NADER. In fact, I would think that the same pattern would

repeat itself. I see every reason for the drinking water quality prob-
lem to become one of the major consumer and political issues in the
country in the next few years, once the facts are known and once the
consumers realize that even though it does not come wrapped in a
cellophane package

' 
it is very much a consumer item.

Let me quote Dr. Wilhelm Hueper and Dr. Conway's observa-
tions:
"The most common and often prolonged, and, therefore, the most dangerous

contact with carcinogenic pollutants of water occurs when water thus con-
taminated is used for drinking purposes and in the preparation of food. It is
here important that most of the agents * * * (arsenicals, chromium, radio-
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active substances, chlorinated hydrocarbon pesticides) are retained in the
body and may accumulate in certain organs, such as the liver, skin (arsenic),
bones (radioactive matter), or fat tissue (chlorinated hydrocarbons), from
which they later on may gradually be released thereby causing a continuous
or prolonged exposure of the tissues with the carcinogens." * * * "This par-
ticular type of exposure to environmental carcinogens (that is, long term)
has been found from wide experiences on man and experimental animals as
being most effective for the production and the development of cancers not
infrequenty becoming manifest months, years or decades. (in the case of
human beings) after such contacts have ceased and often the causative agents
may have totally disappeared from the tissues."

Investigators in Holland have noted death rates to be higher from
cancer in municipalities which obtain their drinking water from pol-
luted rivers. While Dr. Henry A. Schroeder of the Dartmouth Medi-
cal School, who has testified before this committee, observed that
"there is a good correlation of certain qualities of municipal water
supplies (with high concentrations of trace metals) and deaths from
congenital abnormalities in the United States."
The director of the Water Utilities Department of Dallas, Tex.,

Harry J. Graeser, declared in March 1970 that "We are surely mov-
ing towards the time when a major waterborne problem, either from
ingestion of long-term materials or from a severe epidemic, is going to
appear upon the scene and create a national hysteria an a crisis in
water hygiene." It is doubtful whether there is a shred of justification
for the secrecy which frequently cloaks local waterborne disease out-
breaks. The task force on water pollution of the Center for Study of
Responsive Law, for example, was told of a dysentery outbreak in a
Southern town which affected several thousand people. The task
force reported that "Even the Federal Government could get no in-
formation on the outbreak until a promise of 'confidentiality' was
extracted from the U.S. Surgeon General—a promise which ex-
tended even to the name of the town."
In reviewing the findings about drinking water quality the most

significant fact to emerge is how little has been researched nationally
and in localities. The Federal Government during the past 2 years
spent an average of $2 million on research. Thus, warning signs of
serious special impact problems from drinking water hazards remain
just that—warning signs. An EPA task force report on environmental
problems of the inner city, September 1971, noted the following:
"The quality of many city- waters is degraded by municipal and

industrial wastes. The pollution problems become intensified in con-
gested central city areas where deterioration of water and sewer fa-
cilities are commonplace * * *.
"Pollutants from storm sewer runoff, raw or inadequately treated

sewage, and industrial wastes, along with excessive blue-green algae
growth, are mainly responsible for producing the foul taste, odor and
coloring of some urban water supplies.
"Such pollution contributes to nonpotable water and can cause

mild discomforts such as vomiting and gastric upsets. A nationwide
survey, reported in a 1970 study indicated that algae was considered
by 241 water works officials to be the most frequent cause of foul
taste and odor in water supplies * * *.
"Organisms such as thin red blood worms in piping (Midge lar-

vae) which generally indicate polluted water, have occurred in mu-
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nicipal drinking water in at least 17 scattered municipal systems,
including New York City and Washington, D.C. The combined
presence of worms and bad taste make some urban water unfit for
domestic use * * *."
That is one of the understatements of the report. Also, the thin

red worms have a peculiar affinity for appearing through the water
taps of slum tenements. These thin red worms did not appear on Park
Avenue in New York City. They appeared in Harlem, and when a
few disturbed residents objected to the city officials, they were as-
sured a few days later that although indeed there were thin red
worms in their drinking water, they were considered nonharmful and
nontoxic. To continue the quote by the EPA study previously:

Methemoglobinemia, a disease affecting infants less than three months old,

is caused by the bacterial conversion of the relatively innocuous nitrate ion to

nitrite. The physiologic effect is oxygen deprivation, or suffocation. Acute cases

of "blue babies" may only be the tip of the iceberg. Nitrates have been found

to interact in the stomach with secondary amines from drugs, food flavoring

or decaying meat to product nitrosamines. Some nitrosamines are carcino-

genic, and teratogenic.

This EPA report goes on to describe why big city waste water sys-
tems and water distribution systems have deteriorated. Thus three
problems—(1) the special impact of contaminated water on the
inner city, (2) on infants, (3) and the contamination which afflict
water after purification and before coming out of the tap from the
aged distribution pipes—have been studied very little. This, of
•course, is inexcusable and perfectly reflectful of our institutionally
insane priorities. Would this committee care to inquire how many
thousands of wasteful Government programs inside and outside the
military could be curbed to let the EPA deploy more than $2 million
of research on a commodity inbibed by 200 million Americans?
The inadequacies of present water systems are partially seen in

the poor record of compliance with the 1962 DWS. 56 percent of the
969 water supplies surveyed were deficient in one or more of the
following ways: source protection, disinfection and/or control of
disinfection, clarification and/or control of clarification and pressure
in the distribution system. Small supplies in rural areas often have
very poor compliance records. In addition, 79 percent of the systems
had no sanitary survey in the year preceding the 1969 National
Survey, with only 64 percent having had a sanitary survey in the pre-
ceding 3 years. Ninety percent failed to meet the biological surveil-
lance criteria of the DWS, with 85 percent failing to take the mini-
mum number of samples over a given period and 69 percent failing
to take samples at even half the required rate. Of the 31 percent of
the systems which did bother to take at least half of the required.
samples, 48 percent did not meet the bacteriological quality stand-
ards. Part of the explanation for this deplorable record is that only
483 people made up the water surveillance staffs of 38 States servic-
ing 155 million people, an average of 13 public health personnel with
an average funding of $160,000 per State.

There is nearly no data on compliance with chemical and radiolog-
ical standards but the little there is matches the biological records for
lack of compliance.
Only 10 percent of the systems had adequate cross-control pro-

. _grams ; 54 percent did not have any cross-control ordinance and the
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rest were not implementing the existing ordinance. It is relevant to
note that 35 percent of all the outbreaks of waterborne disease associ-
ated with public water supplies, for the period 1961-70, were caused
by faulty cross-connections.
If the requirements of the DWS, developed 10 years ago, cannot

be met, how can the undertrained, underequipped water supply per-
sonnel cope with the multiple new and old threats to the quality of
drinking water such as chemicals and viruses? Even a properly oper-
ated conventional treatment plant which handles bacteria, color, and
turbidity is not geared to handle the spectrum of new toxic chem-
icals which have found their way into the water system. Even the
proposed 1972 DWS do not list maximum allowable limits for the
following compounds which may be contaminating drinking water:
estrogens, hexachlorophene, PCB, NTA, and phthalate esters, for ex-
ample. (PCB has recently been located in startling concentrations in
ocean water.) The reason given is lack of sufficient data—once
again reflecting the poverty of effort to find out.

Viruses illustrate a category of contaminants for which no limits are
listed in the proposed 1972 DWS owing to a lack of sufficient and
conclusive data. In fact, there is a whole list of heavy metals and other
contaminants 1 which the revised proposed standards are not dealing
with on the grounds that sufficient studies have not been made to
determine either their presence or their minimum level for toxicolog-
ical effect. With the exception of the hepatitis virus, there is not
the kind of conclusive evidence the Government wants to show that
virus can be transmitted by the water route. Poliovirus has been
isolated from drinking water in France and in the U.S.2 Research
work on virus is in progress, according to the EPA.3 The viricidal
action of chlorine is being studied. I think it is also important to
study at what point do excessive amounts of chlorine, dumped into
water to combat other hazards, have a harmful long-term effect. I
believe the city of Cincinnati has determined the enormous increase
it is using of chlorine in the past 10 years. The extent of endemic
disease caused by viruses contaminated water is unknown. There is
good evidence to show that viruses, even at the low levels at which
they. occur in drinking water, are capable of infecting humans and
causing disease. One type of virus can cause damage to heart tissue
of the fetus even though the infection of the mother is subclinical.
It is .clear that rarely has there been such a legislative gap as the

one which S. 1478 is striving to fill. The present authority of EPA's
1 "Nickel, tin, vanadium, lithium, boron, beryllium, antimony, molybdenum, uranyl ion,viruses, hormones, adhesives, coatings, solvents, asbestos and carcinogenic and/or tera-togenic organic compounds" (EPA Drinking Water Standards, 1971 Revision, to bepublished)
2 In 1970, for the first time, polyomyelitis virus was isolated from a contaminated wellIn Michigan (ref. Mack, W. N., Lu, Y.-S. and Coohon, D. B., Michigan AgriculturalExperimental Station, Journal No. 5276; also, H.S.M.H.A. Health Reports, mar. 1972).In France, polio plus other enteric and non-enteric viruses were isolated from treateddrinking water in the period 1959-1963. The water samples were taken in Paris (Coin.L., Menetrier, L. M., Labonde, J. and Hannoun, M. C.. p. 1-10, Advances in Water Pollu-tion Research, Proc. 2nd Int. Conf.. 1964, Tokyo, Jaag, 0., ed. (1965), Pergamon Press,New York) and in the province of Meurthe-et-Moselle (Foliguet, J. M., Schwartzbrod, L.& Gaudin, 0. G., Bull, W. H. 0., 35, 737 (1966)). The results of Coin et al. were latercontested by Coulon et al. (Coulon, G., Netter, R. (1967). Bull. Inst. Natn. Sauté Rech.Med. 22, 941; and Coulon, G., Netter, R. & Nejmi D. (1968), Bull. Inst. Natn. Sante Rech.Med. 23, 1347).
3 See the testimony of Robert W. Fri and James McDermott, E. P. A.. earlier at thesehearings. Preliminary results show the isolation, for the first time, of polio, echo and reoviruses in properly treated drinking water from public supplies in Massachusetts.
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water hygiene program is limited to preventing the spread of com-
municable diseases. This means that only bacteriological and related
standards can be enforced. And note how the enforcement operates
from the Federal level. It takes two quite narrow directions—EPA
can notify the Federal Drug Administration that a certain area's
water supply falls below safe bacterial levels and the FDA in turn
can stop interstate carriers such as trains and planes from using such
water. That is the limit.
What is required is a systematic policy which produces adequate

DWS with sufficient authority and funds to enforce them, and prompt
revision of these standards with adequate planning of water re-
sources for the future. The emphasis must be on prevention, on
foreseeing and forestalling the long-term as well as short-term risks
and ravages on human health from the chemicals, bacteria, pesti-
cides, toxic metals, radioactive substances, hormones, viruses and
many other wastes which are making our water heavy with silent
violence.
The following recommendations are offered by way of strengthen-

ing the proposed bill, S. 1478:
1. Public notification. The results of all laboratory analyses of the

required samples of drinking water should be made available to the
public on a regular basis, as they appear. Every effort should be
made by the State and/or local public health authorities to educate
the public as to the meaning of the drinking water standards, so that
they may be in a position to interpret the meaning of the water supply
reports. In addition, in cases where maximum allowable limits have
been exceeded, the public should be routinely informed of any result-
ant health hazards whether short term or long term via the news
media or other communications channels. In that context, Mr. Chair-
man, I would like to note that because of high nitrate concentration
in the San Jaoquin Valley in California, at least two communities
have placed printed warnings on water bills mailed to customers.
Now, apparently in one community, parents are sent additional warn-
ings against the ingestion of tapwater by infants. Dr. Thurston
Larsen of the Illinois State water survey told the Center's task force,
previously, that pediatricians and hospitals in parts of Illinois have
been issued special warnings five or six times within the past 3 years.

2. Emergency plan of action. Water supplies should be required to
have a suitable plan of action, in case of emergencies affecting the
quality of the drinking water or the operation of the plant. This could
include emergency reserves or alternate sources to provide water for
drinking and culinary purposes.

3. Every major city should have an adequate reserve supply of
raw water, so as to compensate for annual variations in the main raw
water source (s) such as drought. Washington, D.C., has a reserve
we understand of only 1.5 days.
4. There should be a suitable program of cooperation between the

pollution control agency and the water supply agency to insure effec-
tive protection of the raw water source against pollution. This is
especially desirable in view of the limitations of the conventional
water supply plant and sueh occurrences of pollution crossovers as
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that at Endicott, N.Y.4 I might add here, Mr. Chairman, if it is deter-
mined that abatement from the primary pollution source must be the
preferred course of action in order to insure our drinking water stand-
ards, this is going to generate a veritable revolution in the strin-
ffencies of standards that are now labeled water pollution quality
standards, because as the previous witness noted, the prime functions
of these water quality standards are to preserve the environment for
fisheries, for recreational use, for esthetics. Once it is determined that
the prime priority is drinking water, because if you safeguard it for
that, you usually safeguard it for all the other three secondary pur-
poses, then, we may have to very drastically revise both our thinking
and our policies dealing with the water pollution standards that have
to be met in the future.

5. A detailed, exchangeable and retrievable records system for out-
breaks of waterborne diseases should be required and accessible to
the public as well as to governments.

6. A detailed annual report by EPA should be required in the bill
to include a candid recounting of obstacles, problems, needs, viola-
tions, warnings and accomplishments for the use of Congress and
citizens.

7. More meaningful and deterrent-directed sanctions are necessary,
to include rights to judicial review by aggrieved citizens of the actions
or inactions by agency officials. In this context, if I may, Mr. Chair-
man, I would like to draw attention to the deliberation of the Senate
Commerce Committee on the Independent Product Safety Bill
which attempts in its draft form to establish a kind of civil servant
accountability. I do not know any more important reform for getting
the intent of Congress observed by the executive branch than to
lower the barrier or the institutional buffer of the executive agency or
department that shields Government officials and civil servants from
the kind of routine accountability that many people in the private
sector of our economy and many people in private institutions from
universities to athletic teams are exposed to. Unless we can always, in
every legislation designed to protect the public, develop not only an
accountability to Congress but also an accountability which can be
initiated by the aggrieved citizen or citizens, we have lost a major
opportunity to go past lipservice and nominal legislation into mean-
ingful, substantive change.
I think that one of the most fundamental reasons for all of these

problems such as the General Accounting Office recounts almost
4 The pollution episode at Endicott, N.Y., which occurred during the years 1964-1968

(Randall, A.D. (1970), Jour. A.W.W.A., 62, 716) illustrates the need for continuous
monitoring of both raw water source, and finished water for distribution to the public.
The so-called Stable Well, a riverbank well, was used as a safe water supply for Endi-
cott for 19 years. It was contaminated by bacteria travelling 180 feet through the soil,
from the sewage-pollution in the Susquehanna river. This crossover was induced by
various excavations, such as for bridge piers. 200 ft. upstream from the well, and for a
water main 85 ft. downstream. This affected the riverbed and disturbed the geological
stratification, increasing bacterial infiltration rates.

It is also reported (Akin, E.W., Benton, W.H. & Hill, Jr., WY., p. 59, Proc. 13th Water
Quality Conf. : Virus & Water Quality, Occurrence and Control, Feb 15-16, 1971, Urbana,
Ill.) that virus (and bacteria) can travel up to 100 ft. In porous soil media. Thus, in at
least two known instances, viruses travelling through the soil 1) from a cesspool to a
summer camp well, and 2) from faulty sewer lines to a municipal well, were responsible
for outbreaks of hepatitis. Additional data indicate that enteroviruses can survive up to
150-170 days in soil; also, poliovirus was found to survive for at least 100 days in tap-
water kept in a refrigerator, while the hepatitis virus lasted for at least 10 weeks in
relatively clean water (for. ex., see Water Treatment and Examination, Holden, W.S.,
(ed.), 1970. Williams and Wilkins Co., Baltimore).



61

•

daily in its reports and the congressional investigative committees
show affecting the refusal of the executive branch agents and depart-
ments to implement policy, to enforce the law is the fact that we
have not set up a framework for civil service accountability.
When the Secretary of Housing and Urban Development, Mr.

Romney, stated 2 weeks ago in a much too little publicized obser-
vation that Federal urban programs have almost uniformly failed,
such remarks should, I think, generate a much more detailed con-
cern about how programs that are amply funded at times and that
are slated for implementation under adequate congressional author-
ity just dissipate and completely collapse.
The civil service accountability, the development of fiduciary duty

between civil servants and other higher Government officials and
the public are very important remedies to consider. Otherwise, the
Government official has nothing to lose for systematic inaction, for
refusal to administer policy, for refusal to enforce the law. And a
maximum security of tenure in the civil service and in the Govern-
ment is a prime conditioning factor for maximum irresponsiblity or
lethargy.

8. In section 302 (h) , the term "dangerous to the health and
welfare of the users" should be defined in terms of the DWS and
not left ambiguously loose.5 Sanctions should relate to the magni-
tude of the hazards to which water consumers are exposed. When
the DWS are set, due consideration is already given to the questions
of technological feasibility and related matters so that the courts
should not be given such a broad de novo review of such factors. As
a minimum, the public should be notified of any noncompliance
on the part of a water supply system. In addition, a definite time-
table for conducting nationwide surveys should be established in
the proposed legislation. An explicit timetable for revising the DWS
should also be made explicit. We should not have to wait another 10
years.

9. The National Water Hygiene Advisory Council should be re-
quired to hold open meetings with full transcripts. The Motor
Vehicle Safety Advisory Committee of the Department of Trans-
portation does just that, and the council has not been impeded in
carrying out its work and in engaging in candid discussion. Careful
language should be drafted to insure adequate representation of
water consumers along with the various establishments provided for
in the proposed S. 1478. I think the bill should also make sure that
the advisory council should have no policymaking function what-
soever.
The existing advisory committee setups on drinking water to EPA

are virtually policymaking units. It is true they can be overruled or
5 Of 20 chemical contaminants with toxicological significance, the safety factors

allowed for in the 1971 Revision of the Drinking Water Standards are as follows: 10
have safety factors less than or equal to 10; 4 (including nitrate), have safety factors
close to one or possibly worse (Note that methemoglobinemia can result from consump-
tion of high nitrate drinking water even for only one day). For 5 contaminants, safety
factors cannot be defined for lack of suitable data (maximum allowable limits have been
proposed for them however). Also, there is really no safe minimum dose for radioactive
contaminants. In the case of sodium, for financial reasons, the max. allowed level is over
13 times the permissible dose (from water intake) on a strict diet, and such persons (on
a strict diet) must be warned against drinking water containing over 20 mg/l.
The preceding shows the extremely marginal character of the safety factors, even

when it is possible to define such factors—Hence, the need for a strict definition of
"dangerous" drinking water in terms of the Drinking Water Standards.

78-238-72 5
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changed by EPA officials, but the role they play, in my judgment,
is too powerful for deciding such important public health Issues.
That should be the prerogative of a governmentally instituted
framework.

Finally, it is urged that the Senate Commerce Committee, in re-
porting out this bill, will inform citizens in its report about the
serious deterioration of water quality, the increased risk .levels which
are now in the categories of unknowns, and the public's stake in
cloing something about it.
From now on, it should no longer be possible for the public to

think of water pollution without also thinking of drinking water
hazards. Thank you.
Senator SPONG. Mr. Nader, thank you.
On your final recommendation, I can assure you that the report

will do just that.
I have some questions here. I would like to digress for just 1 min-

ute, because I was interested in your discussion of accountability. I
have some agreement with what you have said, but you talked
about the academic and the athletic world. What accountability
does the academic world have where tenure has become the order
of the day, and the athletic world where players and coaches treat
contracts as if they didn't exist at all, jumping from one basketball
league to another, and this sort of thing? I was interested in your
observation that they are accountable, because in my judgment they
are not.
Mr. NADER. I deliberately picked those two examples, because

they were hard ones.
Senator SPONG. I agree with you.
Mr. NADER. Now, in athletics, for example, there are two forms

of Accountability'. One is if you don't perform, you are rather in-
stantly judged by anywhere from 10 to 50,000 people, and millions
on television.
Second, if you don't perform, there is what is called a bench filled

with straining athletes who can't wait to replace you.
Third, you can be fined and suspended, as indeed baseball play-

ers and football players are by coaches.
I will agree that the Washington Redskins, with approximately

53,000 tickets in their stadium held by only 14,000 ticket holders,
blacking out the television when the Redskins play in Washington,
D.C., represents ultimate unaccountability of the management. But
when it comes to the players, you can see how there is a whole
range of accountability if they don't produce.
As far as the contracts are concerned, whether a player is a piece

of property or a human being, I think the Congress should get
around to really determining that.
Senator SPONG. The Supreme Court may start on it today.
Mr. NADER. And the antitrust issues, as well. When it comes to

Universities, notice there is at least a 3-year or so period before
tenure. But when the Secretary of Interior or the head of the Public
Health Service are appointed, right then they attain the immunity
from accountability that can operate. Faculty also are increasingly
being judged by students. And they are very sensitive to student
evaluations that are published at the end of the year.
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Furthermore, there is now a rising current of thought in academia,
that this strict tenure isn't a good thing, that in some ways it pro-
tects professors from infringments on their academic freedom, but
on the other hand, it has all the other problems which generate
laziness and nonrenewal and things of that sort.

Senator SPONG. Similar to what you talked about in the Civil
Service?
Mr. NADER. Right. The Civil Service has gone full swing. It was a

reaction to the spoils system of the Jacksonian era and prior,. and
now we have a spoiled system, not a spoils system, where there is an
insulation from the kind of immediate political ejection of the offi-
cials by their superiors in the White House or elsewhere, but there
is an enormous detriment or an enormous liability because it is
simply not adequately responsive.
The head of the pesticide regulation division in the Department

of Agriculture and his predecessors for 20 years had serious viola-
tions documented in their files of the pesticide regulations. Accord-
ing to a GAO report out in, I believe, 1968, there had been not a,
single referral of these violations to the Justice Department for pros-
ecution. In effect, these gentlemen repealed the law. They didn't
come out and say it, but by their behavior, they repealed the law,
and people who have been perhaps poisoned or harmed by these
pesticides, directly attributable to violation of the regulations, had
no grievance.
I might add that many of the judicial recourses, such as manda-

mus actions, were not developed just a few years ago. Very para-
doxically, perhaps, they were developed well before the Civil Serv-
ice. The equitable powers of the court were developed in the ancient
common law where perhaps they had a stronger sensitivity to the
need to always develop alternative review systems and doctrines for
institutions.

Senator SPONG. Well, the basic case in law setting up judicial
review in the United States was a mandamus proceeding, Marbury
v. Madison.
In assessing the need for legislation of this type, we are forced in

many cases to compare the urgency of the need with other issues
of the day. You and I touched on this during the course of your
statement, but I would be interested in your opinion as to how
drinking water regulation stacks up against such other concerns as
air and water pollution, toxic substance control, and product safety.
Mr. NADER. Well, I think the criteria for judging which is more

important has to be the proximity and frequency of exposure to the
human body. When you are dealing with, for example, air pollution,
we are dealing with something quite as intimate as drinking water
at times. When we are dealing with toxic substances that come in
the form of consumer products, we are dealing with a lower popu-
lation of risk, because some consumers don't buy the product.
So, clearly on that criteria, if drinking water isn't first among

equals, I don't know what would be. I think that it is basic again to
repeat that it is mostly a matter of style. You see, for example if ITT
ran our drinking water supply, there would be more concern now
displayed by Congress. And because drinking water policy and
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practice are so decentralized and because it is so difficult to nail down
cause and effect, and because of the lack of research and develop-
ment outside the particular water supply establishment, we are at
the position that we are now.
I would think that EPA is going to have to deal quite seriously

with how it is going to allocate its particular budgetary dollar in the
water pollution area and drinking water area from now on at a
much more compelling rate.
Senator SPONG. Despite the late start, you view this as of equal

concern?
Mr. NADER. Yes. Fortunately, there will undoubtedly be people

who will be subjected to the most severe maladies in the next 10 to
50 years

' 
because of what they have been drinking up to now. So

we have discounted quite a few years into the future the old saying,
don't postpone what you should have done in the 1920's any longer,
certainly holds here.
Senator SPONG. I would like to return to the thin red worms. Is

there reason to believe that the urban poor receive water of a lesser
quality than those in more affluent neighborhoods?
Mr. NADER. Yes, there is, largely because of the exceptionally

deteriorated water pipe distribution system, and their vulnerability
to external contamination as well. That is, the pipes themselves gen-
erate a kind of contamination, I believe some cadmium and chro-
mium comes from that. But they are also vulnerable to external—in
one of the pipes, it was discovered, for drinking water, there was a
30-inch water snake, for example. It is interesting how a 30-inch
water snake could get in that far to the system.
Senator SPONG. The amendment under consideration calls for

Federal enforcement of a standard only if the state fails to enforce
it. In most cases, the Federal Government could act only if it had
given the State 30 days to enforce the standard. If an extreme condi-
tion existed so that it was necessary to stop prior to the 30-day
period, EPA could act directly. You indicate you would like to see
direct Federal enforcement of all standards. In the past you have
been critical of the role of the States in the control of air and water
pollution. Does your position on this legislation stem from that
experience, and would you share that with us?
Mr. NADER. Yes, and it also stems more comparatively with the

meat and poultry inspection laws. That is, the meat inspection law
had exactly the same type of phrase, that if the state standards and
enforcement practices were at least equal to or higher than those of
the Federal Government, the Federal Government would not have
an enforcement role.
That has been almost disastrous, because the states have an ex-

tremely jealous concept of their jurisdiction here, and their meat
inspection standards and enforcing practices have been rubber-
stamped by the U.S. Department of Agriculture, even though they
don't deserve to be, that is, the States themselves became a very
potent lobby, the State departments of agriculture, and in this case
the waterworks officials would become a very potent lobby.
My approach to it is to have dual enforcement. I don't think that

the Federal government can get down into localities certainly with

;..
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-do

the speed that a really alert municipal or State enforcement arm
could at all times. So, I would be very much for dual Federal and
State and local, as the case may be, enforcement. I have made this
proposal before, dealing with consumer bills, and for some reason the
very contemplation of the dual enforcement system has been alien to
many people. But I think it is well worth trying, and I don't see
any particular problem in it, particularly because they are all the
same standards.
If they are all national standards, you don't have a problem of one.

agency enforcing one set of standards and another agency enforcing
another. You do, however, have two options for enforcement. If the
locals are reluctant to enforce or they don't have enough resources
to enforce, then always the Federal Government could come in
coterminously.
Mr. MOORE. I would like to add something to that. I think that

with the public notification concept, the public would also act as an
enforcement agency, because, you see as it is now, the only thing
that the public is really aware of is when a small red worm turns
up in their water supply or when it tastes bad.
Senator SPONG. Or when a football team is lost.
Miss ATHANASSION. I would like to make a point as to the worms.

Sometimes people are told that they are harmless in themselves. This
may be true. However, sometimes they ingest bacteria and virus
which then become immune to the disinfecting action of chlorine.
So in that sense, they should be taken care of.
Mr. MOORE. What I was saying was that if the public were noti-

fied of the results of the tests conducted on their water supplies
with regard to their chemical and bacterial quality, then the public
certainly would, I think, in a case of noncompliance, compel the
local agencies, the States, and even the Federal government, to
comply.
I think it is also important to note again that we can't leave in

this bill, the ambiguous approach, that when the water becomes
"dangerous," we should start to act. We really, I think, have to rely
on our drinking water standards, and say that when the water
doesn't meet the drinking water standards, then it is dangerous, par-
ticularly when it doesn't meet the mandatory standards.
I have attended the EPA Advisory Council's meetings concerning

the revision of the 1962 DWS and without exception, all the clauses
that had to do with public notification have been dropped. The
water suppliers feel that the public would be unduly alarmed if
they found that their water was polluted and contaminated and I
think the public has a right to be. So, they have taken this sort of
protective attitude, dropping all public notification clauses from
the drinking water standards. If this bill does not include these, I am
afraid they will never be included anywhere.
Senator SPONG. That leads to this next question. Amendment 410

does not have a provision to allow citizens the right to bring suit to
force compliance with drinking water standards or force EPA or the
States to perform their mandatory duties properly. Should citizens
have standing to enforce discretionary duties as well as those which
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are merely ill-advised, rather than an arbitrary or capricious act?
Would you suggest that such a provision be added to this legislation
as was done to the Clean Air Amendments of 1970, the water pollu-
tion legislation, and other pending environmental legislation?
Mr. Nader. Yes, very definitely. It is not only good draftsmanship

in terms of trying to close out the likelihood of a de facto repudia-
tion of Congressional policy by administrators, but it is also a part
of a new dimension in what self-government is all about. I think we
have reached a limit in this country for wholesale delegation . of
very important public duties to bureaucracies. Now, we are trying
to take back part of it by mandamus actions, by citizens' suits, by
class actions, and all the recent judicial decisions, such as broader
standing before the FCC, the Church of Christ decision, and many
others that have come around in recent years. I think this provi-
sion that you have just mentioned is really very important.
I think that Mr. Moore's point about changing the definition of

dangerous is very compelling. One only has to look at the FDA to
see how it has interpreted "imminent peril" and other provisions of
the Food and Drug Act to illustrate that even where you have a
drug that you can see and feel and it is prescribed, that there is an
enormous reluctance to move rapidly unless there is a sudden
tragedy, like the thalidomide disaster, where thousands of infants
were born in Europe with deformed limbs. Unless the term dan-
gerous is replaced by noncompliance with the drinking water stand-
ards phrase, we are going to allow such an enormous amount of
agency discretion as to render the pressures on that agency almost
irresistible for inaction.
, Senator SPONG. I helped draft two of those class action sections in
various bills. Although I am a lawyer, I have been very much afraid
of unjust enrichment of the legal profession in dealing with what I
think are capricious legal actions.

Therefore, I have always insisted, along with Senator Baker of
Tennessee—we have been reasonably successful thus far—that the
administrators be given some opportunity and some notice to per-
form before the suit can be given. This was to prevent just any
citizen initiating a suit as a result of some alarm that was passed on
to him without the State officials or the Federal officials or anyone
else being given notice and an opportunity to perform before they
were actually taken into court. I don't know that there will be a
class action section added to this bill, but that is the type we arc
dealing with in the toxic substances bill.
Mr. NADER. Of course, there is a little difference in the sensc

that one can hardly envision a suit for money damages in this
context.
Senator SPONG. Right.
Mr. NADER. So you are dealing with, in effect, mandamus actions,

and a mandamus action, quite apart from the need to move very
quickly because of an emergency, but a mandamus can be mooted
by an agency doing what the mandamus action requests. I don't
think there needs to be a period providing the agency with another
opportunity to remedy the condition.
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Senator SPONG. We thank you very much for your testimon
y, and

for your suggestions.
We have a panel coming up later in the day of those who 

deal

with the water systems in the country, and I shall certainly ask
 them

to comment on what you have had to say. After they have 
testified,

if you want to file anything further for the record, we w
ill be

pleased to hear from you.
Mr. NADER. May I just say one more thing, Senator, because y

ou

put your finger on a point that I think is a widespread re
action

here in Congress whenever class action provisions are recomme
nded.

The image of an aggressive ambulance chaser or money-grub
bing

lawyer is evoked, not really to argue for limitations on attorneys b
ut

actually to defeat the right of the citizens, per se.

Senator SPONG. I am interested in the former, not the la
tter.

Mr. NADER. In case you ever have to argue this point with
 your

colleagues, I might suggest that medicare was an enormo
us bo-

nanza for those gentlemen who received the ambulances
 in the

hospitals, namely, doctors, and it is now a scandal, not only
 a bo-

nanza, it is the subject of criminal prosecutions by the Gov
ernment

for overcharges by many medical practitioners, and yet nobody
 has

said let us abolish the rights that patients receive under me
dicare

in order to curb this. What we should do is to curb the abuse
 and

leave the rights.
I think we should make that distinction very clearly, because I

have had it told to me again and again in testimony before
 the

Congress, whenever this issue comes up, some Senator, usual
ly a

Representative, tells me how about the ambulance chasers, an
d is

this a lawyer's relief bill ? I think it is very important to make th
at

clear distinction, curb the abuses that may arise from lawyers,
 but

reserve the citizens' rights.
I would also add that there may be some speculative lawyers

filing suit, but I haven't seen many speculative judges giving 
them

what they want. So we have that judicial constraint as well.

Senator SPONG. Thank you very much.
I thank all of you for appearing here this morning. We are g

oing

to recess until 2:15, and we will hear from the other witnesses 
at

that time.
(Whereupon, at 12 noon, the hearing was recessed, to reconvene

at 2:15 p.m., this same day.)

AFTERNOON SESSION

Senator SPONG. The hearing will be in order.
Initially, I would like to apologize to you, gentlemen, for hold-

ing you over until this afternoon and to thank you for staying to

present your views on this legislation.
The hearings went a little longer this morning than I had antici-

pated, but I feel we are making a good record on this legislation

and we are very pleased to have you here.
.You gentlemen can testify in any order that you may wish and we

will question you after we have heard from all of you.
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SITY; CHARLES C. JOHNSON, AMERICAN PUBLIC HEALTH ASSO-
CIATION; DR. JAY H. LEHR, NATIONAL WATER WELL ASSOCIA-
TION; CHARLES A. BLACK, AMERICAN WATER WORKS
ASSOCIATION; STANLEY E. KAPPE, P.E. AND EXECUTIVE DIREC-
TOR, AMERICAN ACADEMY OF ENVIRONMENTAL ENGINEERS;
AND PROFESSOR ROBERT BAUMANN, IOWA STATE UNIVERSITY,
PAST PRESIDENT, AMERICAN ASSOCIATION OF PROFESSORS IN
SANITARY ENGINEERING

Mr. VOGT. Thank you, Mr. Chairman, we appreciate your pa-
tience and your being able to hear us this afternoon. My colleagues
and I welcome the invitation and opportunity to appear in support
of the Federal legislation aimed at improving the quality of com-
munity water supplies for the Nation.
Now, I would like to first introduce myself and then my col-

leagues.
I am John E. Vogt, immediate past chairman of the Conference

of State Sanitary Engineers. I am representing the Conference of
State Sanitary Engineers today.
At my extreme right is Dr. Jay H. Lehr, executive director of the

National Water Well Association.
On my immediate right is Mr. Charles A. Black, president of the

American Water Works Association.
On my left is Mr. Charles C. Johnson, associate director of the

American Public Health Association, and on Mr. Johnson's left is
Professor Leonard B Dworsky, representing the university's council
on water rescources.

Also with us today is Dr. Robert E. Baumann, representing the
American Association of Professors of Sanitary Engineering, and
Mr. Stanley E. Kappe, executive director of the American Academy
of Environmental Engineers.
I think I have introduced all my colleagues, Mr. Chairman.
I would also like to state at this point that my colleagues on the

panel concur in the statement that I am going to present on behalf
of CSSE. We discussed this at a meeting yesterday and they are in
concurrence with this statement.
The Conference of State Sanitary Engineers welcomes the invita-

tion and the opportunity to appear in support of Federal legislation
aimed at improving the quality of community water supplies for the
Nation.
I won't read the next paragraph, I have already introduced

myself.
Senator SPONG. I might say to all of you that your statements will

be printed in the record in full and you may testify from them as
you wish.
I would not want you to leave out anything of importance, but

I would encourage you wherever possible to hit the high spots.
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Mr. VOGT. Very well, Mr. Chairman, I will do that.
Senator SPONG. Fine.
Mr. VOGT. The membership of the CSSE is deeply involved in the

conduct of community water supply programs at the State level

aimed at assuring safe, adequate and palatable public water sup-

plies.
The next portion of my statement gets into the interstate carrier

program. I think that was discussed this morning and I don't believe

I need to go into it further except to say that the interstate carrier
program has been a partnership between the State and Federal
water supply agencies working in concert with the water supply
utilities on the local scene to assure the safety of the water con-
sumed by people riding the public carriers interstate.
It has worked in the past and we feel that we would like to see

an expansion of this partnership. Recognizing the advantages of
this partnership, the conference in December 1968 did adopt a posi-
tion statement supporting the partnership and urged that any Fed-
eral legislation on public water supplies should strengthen and
extend this partnership to a national program and not merely a
Federal program.
A copy of this position statement is attached and I would ask

that it be made a part of the record.
Senator SPONG. Very good, without objection it will be.
Mr. VOGT. In November of 1970, the conference reaffirmed this

earlier position and I have also attached a copy of that position
statement and would ask that it be made a part of the record.
Senator SPONG. Without objection.
Mr. VOGT. I will now comment on specific provisions of amend-

ment No. 410 to S. 1478.
The conference of State sanitary engineers supports provisions for

establishment of national drinking water standards with authority
for the States to adopt standards equally or more restrictive. We
believe the time schedule should be adjusted so as to permit
thorough study and investigation for up to 1 year prior to publica-
tion and thereafter promulgation soon after consideration of com-
ments received.
We support the concept of a Drinking Water Council. We be-

lieve, however, the Council should have a strong legislatively man-
dated role in the program.
We support those provisions for, (a) research, technical assist-

ance, information and training of personnel, and (b) special study
and demonstration project grants.
We support water supply program grants to the States with a,

mechanism of federally approved State plans and programs as pre-
requisite conditions for a program grant.
We support emergency authority for the administrator to take

action in the event that a community water supply presents an
imminent and substantial endangerment to the health of the com-
munity and the State does not act.
We believe that these provisions of the amendment would initiate

a strategy to greatly strengthen the technical and financial assist-
ance from the Federal Government to the States and water utilities,
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permit filling in the research and training gaps, and assure the full
use of the State and local personnel integrated as a part of a na-
tional program to enforce drinking water standards.
That portion of the language of the amendment for which we

have real concern focuses on the enforcement sections. In order to
carry out these provisions would require the Administrator to
conduct routine inspections and surveillance of every community
water supply system in the Nation. This would be necessary to
determine whether the systems comply with the standards or regu-
lations provided for in the bill. This could not be accomplished by a
few engineers in a regional office.
Good government and efficiency of operation dictate that State

resources be integrated and utilized in an optimum fashion as part
of the national safe drinking water program and that they not be
duplicated.
The program grant provisions would afford the device whereby

the Administrator of EPA would in effect contract with a State to
do the leg work involved in the national program. The program
plan which the State would submit annually would need to be ap-
proved by the administrator and would be the contractual arrange-
ments.
If the State failed to faithfully perform under such an arrange-

ment the Administrator would impose appropriate sanctions to in-
clude withdrawal of financial support which it can be assured would
be most effective.
We are convinced that through the constraints built into the pro-

visions of the program plan to insure satisfactory performance by
the States, coupled with the authority for the administrator to take
positive action under emergency conditions which transcend State
capabilities assures strong and effective enforcement of the drinking
water standards.
The duplicative aspects of Federal inspections, monitoring, lab-

oratory surveillance, et cetera, now being experienced in certain
other environmental program areas need to be expressly avoided.
I would like to digress a little Mr. Chairman; by this I mean that

in determining the compliance of physical facilities with a standard,
a good deal of engineering judgment needs to go into this determi-
nation. With a duplication of surveillance and inspections this could
result in differing judgments being made with differing and contra-
dictory recommendations to the water supplier which would be
most confusing and very difficult for him to develop a program of
corrective action.
Thus, the conference of State sanitary engineers strongly recom-

mends modification in the language so that enforcement of stand-
ards is a State responsibility.
We in CSSE considered how best we might offer specific com-

ments or recommendations on amendment No. 410 now before your
committee. Of the alternate proposals considered the one thought
to be most constructive and helpful to the committee would be to
prepare a draft version incorporating in some specific language the
principles that we believe should be included in such legislation.
Accordingly, this course of action was taken and, Mr. Chairman,

I have a draft version of this, taking into account these specific
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recommendations that I would like to be included as a part of my
statement.

Senator SPONG. They will be received.
Mr. VOGT. I will certainly not go into a discussion of the draft in

detail. I would just like to very briefly hit the highlights.
First of all, it does provide for primary drinking water standards

allowing a year's time for their development. The reason for the year
is to permit sufficient research of the literature and sufficient infor-
mation to be gathered to determine the figures that might go into
any group of standards.
It establishes a council balanced with members of the general

public and those having expertise in the water supply field and it
provides the council with a strong mandated authority.
It also provides for research and technical assistance and demon-

stration grants as well as for program grants to the States which is
really the key to the enforcement of the standards.
Then, it also provides for emergency powers for the Administra-

tor in the event of an imminent public health hazard and the State
does not act.
Now, in this particular approach, we have included the issuance

of administrative orders against the water supplier and if these
orders are not complied with then the administrator could seek the
support of a Federal district court to enforce that order to require
corrective action.
In other words, we believe that the important item is correction

of deficiencies rather than extraction of fines or civil penalties. We
are interested in a safe water supply to protect the public health.
This draft was shared with my colleagues on the panel last

week and at a meeting yesterday we discussed it.
Now, I am able to state that there is a consensus on the principles

that are incorporated in this draft. Obviously in the short time that
we had it was not possible to discuss it thoroughly and to agree
precisely on all of the language. However, I can say that as far as
the principles that are involved here—there was a consensus on
those.
We would be very pleased to work with your staff on language

or to provide whatever assistance and input that we could to assist
in any way in development of the language of the bill.
That concludes my statement, Mr. Chairman, and I would now

like to call on Dr. Lehr of the National Water Well Association.
(The statement and attachments follow:)

STATEMENT OF JOHN E. VOGT, IMMEDIATE PAST CHAIRMAN,
CONFERENCE OF STATE SANITARY ENGINEERS

The Conference of State Sanitary Engineers welcomes the invitation and the
opportunity to appear in support of Federal legislation aimed at improving
the quality of community water supplies for the nation.
I am John E. Vogt, Past Chairman of the Conference of State Sanitary

Engineers. I am employed by the Michigan Department of Public Health as
Chief of the Bureau of Environmental Health, and have been in this position
for twelve years. Prior to that I was a sanitary engineer assigned to the de-
partment's public or community water supply program for twenty years.
I am especially pleased that our Michigan's Senator Hart is one of the

principal sponsors of legislation that seeks to upgrade this nation'k public
water supplies.
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The Conference of State Sanitary Engineers comprises the chief sanitary
engineering official of each of the departments of health of the states, terri-
tories and possessions of the United States. The Conference celebrated the
50th anniversary of its founding in May of last year. Among other responsi-
bilities for programs aimed at a quality environment and. protecting the
health of people, our members are responsible for the administration of the
community water supply programs in their respective states. Hence our
interest in Federal legislation pertaining to community water supplies and
our desire to provide you with advice and assistance based upon the collective
thinking and considerable experience of our members.
Our membership is deeply involved in the conduct of community water supply

programs at the state level aimed at assuring safe, adequate and palatable
public water supplies under our respective state laws. Up to now the Federal
involvement has been very minimal. Legally this has been under the Public
Health Service Act and the Surgeon General's (now in the Environmental Pro-
tection Agency) regulations governing water used on interstate carriers such
as trains, aircraft, buses and boats. This is a joint federal-state program
involving a small percentage of the total number of community water supplies
in the nation. For example it covers 15 water supplies out of the total number
of 750 community water supplies in the State of Michigan.

Although small as Federal programs go much good has come of it. The
drinking water standards developed for this program, the concepts of water
supply engineering design and operation, the research—meager as it has been,
and other aspects of a water supply program have been of benefit to the states.
In other words, the concepts of the interstate carrier water supply program
have carried over into the total water supply program of the state. Further
some of the very basic principles coming out of the early studies and research
by Public Health Service engineers are today followed in the practice of
water supply engineering.
This interstate carrier program is a partnership between the state and

Federal water supply agencies working in concert with the water supply
utilities on the local scene to assure the safety of the water consumed by
people riding the public carriers traveling interstate. It has worked!
Recognizing the advantages of this partnership the Conference of State

Sanitary Engineers in December 1968 adopted a position statement supporting
the partnership and urging that any Federal legislation on public water
supplies should strengthen and extend this partnership to a National program,
not merely a Federal program. A copy of this position statement is attached
and made a part of this statement.
In November 1970, the Conference reaffirmed and extended the earlier

position statement on the subject of Federal legislation on public water sup-
plies and a copy of this statement is attached and made a part of this state-
ment. The thrust of these position statements is that we need a National
program and one that utilizes the capabilities and resources of the Federal
government, states and local water utilities without duplication of effort and
manpower.
I will comment now on specific provisions of Amendment No. 410 to S. 1478.
1. The Conference of State Sanitary Engineers support provisions for

establishment of national drinking water standards with authority for the
states to adopt standards equally or more restrictive. We believe the time
schedule should be adjusted so as to permit thorough study and investigation
for up to one year prior to publication and thereafter promulgation soon after
consideration of comments received.
We support the concept of a Drinking Water Council. We believe, however,

the Council should have a strong legislatively mandated role in the program.
3. We support those provisions for:
( a) Research, technical assistance, information and training of per-

sonnel, and
(b) Special study and demonstration project grants.

4. We support water supply program grants to the states with a mechanism
of Federally approved state plans and programs as prerequisite conditions for
a program grant.

5. We support emergency authority for the Administrator to take action
in the event that a community water supply presents an imminent and sub-
stantial endangerment to the health of the community and the state does not
act



We believe that these provisions of the amendment would initiate a 
strategy

to greatly strengthen the technical and financial assistance fro
m the Federal

government to the states and water utilities, permit filling in the 
research and

training gaps, and assure the full use of state and local personnel 
integrated

as a part of a national program to enforce drinking water standa
rds.

That portion of the language of the amendment for which we h
ave real

concern focuses on the enforcement sections. In order to carry out 
these pro"-

visions would require the Administrator to conduct routine inspec
tions and

surveillance of every community water supply system in the nation. T
his would

be necessary to determine whether the systems comply with the 
"standards or

regulations" provided for in the bill. This could not be accomplished by a 
few

engineers in a regional office.
Good government and efficiency of operation dictate that state resourc

es be

integrated and utilized in an optimum fashion as part of the nation
al safe

drinking water program and that they not be duplicated.

The program grant provisions would afford the device whereby the 
Admin-

istrator of EPA would in effect contract with a state to do the leg work
 in-

volved in the national program. The program plan which the state 
would

submit annually would need to be approved by the Administrator and wo
uld

be the contractual arrangements. If the state failed to faithfully perf
orm under

such an arrangement the Administrator would impose appropriate sanct
ions

to include withdrawal of financial support which it can be assured would
 be

most effective.
We are convinced that through the constraints built into the provisio

ns of

the program plan to insure satisfactory performance by the states, c
oupled

with the authority for the Administrator to take positive action under

emergency conditions which transcend state capabilities assures stro
ng and

effective enforcement of the drinking water standards. The duplicative 
aspects

of Federal inspections, monitoring, laboratory surveillance, etc., now 
being

experienced in certain other environmental program areas need to be ex-

pressly avoided. Thus the Conference of State Sanitary Engineers s
trongly

recommends modifications in the language so that enforcement of standa
rds

is a state responsibility.
I very much appreciate the opportunity of appearing before you today on

behalf of the Conference of State Sanitary Engineers. We would like to assist

In any way possible to bring about the worthwhile objective of this legisla
-

tion, namely assuring the safety of this nation's community water supplies.

STATEMENT OF POSITION OF EXECUTIVE BOARD, CONFERENCE OF STATE SANITARY

ENGINEERS ON FEDERAL LEGISLATION COVERING PUBLIC WATER SUPPLIES

The membership of the Conference of State Sanitary Engineers has been

for many years and continues to be deeply involved in assuring the safety of

the water delivered by the Nation's public water supply systems. Responsi-

bility is based upon state law and supervisory control is carried out by the

state water hygiene surveillance programs. The Conference believes this

primary responsibility for supervision and enforcement of drinking water

quality standards should remain as is without duplication by any Federal

agency.
The Federal government has authority to evaluate public water supplies

used as a source of water by public carriers traveling in interstate commerce.

This has been exercised by the Public Health Service and now under Federal

reorganization by the Environmental Protection Agency. The Service has pro-

vided technical assistance to the states in the conduct of their water hygiene

programs. This has varied in degree through the years and more recently has

been quite minimal.
It is recognized by all that a partnership is needed between the state and

Federal water hygiene agencies working in concert with the suppliers of water

on the local scene to assure the safety of this Nation's public water supplies.

There has been interest to formalize this by Federal legislation.

Although past efforts have been effective the Conference of State Sanitary

Engineers believes a renewed national effort is needed to assure continued and

improved protection of public water supplies. The Conference believes further

that Federal legislation is desirable and timely and CSSE should participate

actively in the development and support of legislation. Such legislation should

include provisions for:
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1. The development and promulgation of National drinking water qualitystandards covering biological, chemical and physical properties to be imple-mented by the states.
2. Research and demonstration programs relating to the total field ofpublic water supply.
3. Traineeships and fellowships for graduate study in water supply andrelated fields.
4. Training for personnel of state water hygiene agencies.
5. Training for personnel of public water supply agencies.
6. Grants to state water hygiene agencies to strengthen and expand theirprograms. '
7. Augmenting the staff of experts within the Federal water hygiene agencyto provide technical assistance to the state water hygiene agencies.8. Development of a cooperative program for evaluation of state waterhygiene activities.

STATEMENT OF POSITION OF EXECUTIVE BOARD, CONFERENCE OF STATE SANITARYENGINEERS RELATIVE TO FEDERAL LEGISLATION ON PUBLIC WATER SUPPLYPROGRAM

BACKGROUND

Through the years it has been recognized that the primary responsibility forsupervisory control and regulation of all public water supplies is vested in thestates. The Conference believes this primary responsibility should remain as iswithout duplication or overlapping by any Federal agency. Public water sup-plies have played a diminishing role in the spread of disease because ofimprovements in water treatment processes, the training of plant personnel,and the sanitary control of water supplies. Waterborne disease today is rela-tively uncommon in the United States. These accomplishments are due largelyto the combined efforts of state health departments and the water supplyindustry.
Although past efforts have been successful a renewed national effort isneeded to cope adequately with complex wastes difficult to define and treatarising from new technologies and to assure continued protection of publicwater supplies.
The Public Health Service has statutory authority to evaluate public watersupplies used as a source of water by interstate carriers under the InterstateCommerce clause of the Federal Constitution. The Public Health Service alsohas provided technical assistance to the states in the administration of theirwater supply programs; however, the consultation during the last few yearshas been limited.

RECOMMENDATION

The federal-state partnership relative to public water supplies needs tocontinue and should be strengthened in an appropriate manner, fully recog-nizing the responsibilities of the two levels of government. Such strengtheningshould take the following form of support from the Public Health Service inareas of common need by the states.
1. Develop and refine drinking water quality standards based upon researchand historical information.
2. Conduct research programs relating to the total field of public watersupply.
3. Develop and make available training programs for personnel of statehealth departments to strengthen state programs.
4. Support State training programs for water works personnel.5. Augment the staff of experts within the Public Health Service to giveincreased consultative support and assistance to state health departments ondifficult or special problems.

S. 1478—AMENDMENT No. 410
To amend S. 1478 to protect the public health by improving existing anddeveloping new programs to assure an adequate quantity of safe water fordrinking and other human uses, and for other purposes.
SEC. 1. ( a ) The Congress finds—
( 1 ) That increasing quantities and types of pesticides, organic chemicals,toxic chemicals, toxic metals, and other contaminants are entering the com-munity water systems that serve as sources which supply the Nation with
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water for drinking; that many of these new co
ntaminants are either not

detected or not removed by established water testing 
and treatment methods;

and that these contaminants are consumed by the 
public thereby presenting a

potential hazard to the public health;
(2) That the public should be provided with adeq

uate quantities of water

that is safe for drinking;
(3) That due to the interstate nature of many wate

r supplies and natural

sources, the origins of various contaminants, the 
sale and shipment of such

contaminants or products made through the use or 
production of such con-

taminants through interstate commerce, and the danger to the pub
lic of

consuming water containing such contaminants, the 
Federal Government has

the responsibility of establishing minimum national
 drinking water standards

in order to encourage the States to promulgate an
d enforce equivalent stand-

ards or to enforce the national standards; and

(4) That State and local governments are in need of as
sistance in assuring

the quality of water required for drinking, and t
o that end the Federal

Government should supply technical assistance, research and development

information, testing information, assistance for the 
planning and implementa-

tion of comprehensive State drinking water program
s, assistance for the devel-

opment and demonstration of new or improved metho
ds of making water safe

for drinking, and assistance for the training of i
ndividuals involved in the

management and safe operation of our Nation's c
ommunity water supply

systems.
( b ) The purposes of this Act are—

(1) To assure that the public will be provided with 
water that is safe for

drinking and associated human uses;
(2) To initiate and accelerate a national research an

d development pro-

gram to achieve a high level of safety and adequacy i
n community drinking

water supplies of the Nation:
(3) To establish minimum national drinking water stan

dards, and to recog-

nize that the implementation and enforcement of such st
andards is the primary

responsibility of State and local governments; and

(4) To provide financial and technical assistance to the
 States in connection

with the planning, development and operation of co
mprehensive community

water supply programs; to provide grants for demonst
ration and development

of new or improved methods of making water safe f
or drinking; and to pro-

vide for the training of individuals involved in th
e management and safe

operation of our Nation's community water supply syst
ems in order to assure

that such personnel are competently and adequat
ely trained.

DEFINITIONS

SEC. 2. For purposes of this act:
(1) The term "Administrator" means the Administrat

or of the Environ-

mental Protection Agency.
(2) The term "Agency" means the Environmental Prot

ection Agency.

(3) The term "municipality" means a city, town, bo
rough, county, parish,

district, or other public body created by or pursuant 
to State law and having

jurisdiction over the supply of water to the public, and 
an Indian tribe or an

authorized Indian tribal organization.

(4) The term "State" means a State, the District of 
Columbia, the Com-

monwealth of Puerto Rico and the Virgin Islands.

(5) The term "community water system" means an
y system of pipes and

structures through which water is obtained and deli
vered for drinking or

domestic purposes to the public generally by a publi
c body created by or

pursuant to state, territorial, or Federal law and ha
ving authority over the

supplying of drinking water including an investor-owne
d water utility.

(6) The term "supplier of water" means an entity th
at owns or operates a

community water system.
(7) The term "Council" means the National Drinking

 Water Council, estab-

ltshed under this act.

NATIONAL DRINKING WATER STANDARDS

SEC. 3. ( a) The Administrator shall, after consultation w
ith the Secretary,

of Health, Education, and Welfare and with the approval of
 the Council pub-

lish proposed regulations prescribing national primary dr
inking water stand-
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ards and national secondary drinking water standards within twelve months
after the date of enactment of this act. The Administrator shall affordinterested persons an opportunity for written comment on each such proposed
regulation. After considering such comments, he shall promulgate, within sixty
days after publication of such proposed regulation, such primary and secondary
drinking water standard with such modifications as he, after consultation
with the Secretary of Health, Education and Welfare and with the approval
of the Council, deems appropriate. The Administrator may, from time to time,revise such standards following the procedure required by this subsection forpromulgation of such standards.
(b) (1) National primary drinking water standards, prescribed under sub-section (a) shall be drinking water standards the attainment and maintenanceof which are requisite to protect the public health. Such standards—

(A) Shall apply to each community water system in the United States.
(B) Shall contain the maximum or minimum permissible levels for any

constituent which may have an effect on the health of man;
(C) Shall contain criteria and procedures to assure a dependable supplyof drinking water which meets the requirements of subparagraph (B) ;and
(D) Shall apply to drinking watr supplied to consumers in bottles or

other containers.
(2) National secondary drinking water standards prescribed under sub-section (a) shall be drinking water standards the attainment and maintenanceof which are requisite to protect the public welfare. Such standards—

(A) Shall apply to any constituent in drinking water which may affecttaste, odor, or appearance of such water.
(B) Which may otherwise affect the public welfare.
(C) May vary according to geographic and other circumstances.

NATIONAL DRINKING WATER COUNCIL

SEC. 4. (a) There is hereby established a National Drinking Water Councilwhich shall consist of fifteen members appointed by the Administrator afterconsultation with the Secretary of Health, Education, and Welfare. Five mem-bers shall be oppointed from the general public; five members shall be ap-pointed from appropriate State and local agencies having responsibility in
the field of community water supply; and five members shall be appointedfrom representatives of organizations or groups demonstrating an active con-cern and which have expertise in the field of water hygiene and communitywater supply. Each member of the Council shall hold office for a term ofthree years, except that—
(1) Any member appointed to fill a vacancy occurring prior to the expirationof the term for which his predecessor was appointed shall be appointed forthe remainder of such term; and
(2) The terms of the members first taking office shall expire as follows:five shall expire three years after the date of enactment of this title, fiveshall expire two years after such date, and five shall expire one year aftersuch date, as designated by the Administrator at the time of appointment. Themembers of the Council shall be eligible for reappointment.
( b) The Council shall review, consult with, and make recommendations tothe Administrator on matters relating to activities, functions, and policies ofthe Agency under this act; and further the Council shall be empowered toreview and approve or disapprove the national drinking water standards pro-vided for in Section 3(a).
(c) Members of the Council appointed under this section shall, while at-tending meetings or conferences of such Council or otherwise engaged inbusiness of such Council, receive compensation and allowances at a rate tobe fixed by the Administrator, but not exceeding $100 per diem, includingtraveltime, and While away from their homes or regular places of businessthey may be allowed travel expenses, including per diem in lieu of subsistence,as authorized by section 5704 of title 5, United States Code, for persons inthe Government service employed intermittently.

RESEARCH, TECHNICAL ASSISTANCE, INFORMATION, TRAINING OF PERSONNEL
SEC. 5. (a) The Administrator shall conduct and promote the coordinationof, research, studies, and demonstrations, and render financial, technical, and
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er

other assistance to appropriate public agencies, institutions, water supply

utilities, and individuals in the conduct of research and studies relating to the

causes, diagnosis, treatment, control, and prevention of physical and mental

diseases and impairments of man resulting directly or indirectly from con-

taminants in water, or to the provision of an adequate quality and quantity

of safe drinking water, Including—
(1) New and improved methods to identify and measure the existence of

contaminants in drinking water and to identify the source of such contami-

nants;
(2) New and improved methods to identify and measure the health effects

of contaminants in drinking water;
(3) New and improved methods of treating water to prepare it for drinking,

to, among other things, improve the efficiency of water treatment and to re-

move contaminants from the water; and
(4) New and improved methods for providing adequate quantities of safe

water for drinking to the public, including but not limited to improvements

In water purification and distribution, and methods of assessing the health

related hazards of other characteristics of drinking water supplies.
( b ) In carrying out this act, the Administrator is authorized to—
(1) Collect and make available information pertaining to research, investi-

gations, and demonstrations with respect to providing adequate quality and

quantity of safe drinking water together with appropriate recommendations

in connection therewith;
(2) Make available research facilities of the Agency to appropriate public

agencies, institutions, water supply utilities, and individuals engaged in studies

and research relating to water supply;
(3) Make grants to, and contracts with, any state or other public agency,

educational institution, water supply utility, any other organization, and

individuals in accordance with procedures prescribed by the Administrator,

under which he may pay all or part of the costs ( as may be determined by

the Administrator) of any project or activity which is designed—
( A) To develop, expand, or carry out a program (which may combine

training, education, and employment) for training persons for occupa-

tions involving the management and safe operation aspects of providing

safe drinking water;
(B) To train instructors and supervisory personnel to train or super-

vise persons in occupations involving the management and safe operation

aspects of safe drinking water.
(c) There are authorized to be appropriated to carry out the provisions

of this section $20,000,000 for the fiscal year ending June 30, 1973; $20,000.000

for the fiscal year ending June 30, 1974; and $30,000,000 for the fiscal year

ending June 30, 1975.

SPECIAL STUDY AND DEMONSTRATION PROJECT GRANTS

SEC. 6. (a) The Administrator is authorized to make grants to any public
agency, educational institution, water supply utility, any other organization,
and individuals for the purposes of—
( 1 ) Assisting in the development and demonstration of any project which

will demonstrate a new or improved method, approach, or technology for pro-
viding a safe supply of drinking water to the public; and
(2) Assisting in the development and demonstration of any project which

will investigate and demonstrate health implications involved in the reclama-
tion, recycling, and reuse of waste waters for drinking or other useful purposes
and the processes and methods for the safe and esthetic preparation of such

waters.
(b) Grants made by the Administrator under this section shall be subject

to the following limitations:
(1) Grants under this section shall not exceed 66 2/3 per centum of the total

cost of construction of any facility and 75 per centum of any other costs, as
determined by the Administrator.
(2) Grants under this section shall not be made for any project involving

the construction or modifications of any facilities in any community water

system in a State unless such project has been approved by the State agency
charged with the responsibility for safety of drinking water.
(3) Grants under this section shall not be made for any project unless the

Administrator determines, after consulting the Council, that such project will

78-238-72-6
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serve a useful purpose relating to the development and demonstration of new
or improved techniques, methods, or technologies for the provision of safe
water to the public for drinking or other useful purposes.
(c) For the purposes of this section there are hereby authorized to be

appropriated $15,000,000 for the fiscal year ending June 30, 1973; $25,000,000
for the fiscal year ending June 30; 1974; and $35,000,000 for the fiscal year
ending June 30, 1975.

GRANTS FOR STATE COMMUNITY WATER SUPPLY PROGRAMS

SEC. 7. ( a) The Administrator shall pay to each State that has:
(1) Adopted and enforces drinking water standards which are no less

stringent than the applicable national primary standards or has agreed to
implement and enforce the national primary drinking water standards pro-
mulgated as provided in Section 3 ( a) and
(2) Adopted drinking water standards which are uo less stringent than

the applicable national secondary standards and encourages suppliers of
water to meet such standards or has agreed to encourage supplies of
water to meet the national secondary drinking water standards promulgated
as provided in Sec. 3(a),
the share due each State of the funds appropriated for any fiscal year pursuant
to subsection ( h ) to financially assist in the cost of carrying out a community
water supply program set forth in an annual plan approved by the Adminis-
trator.
( b ) Each State's share shall be that percentage determined by dividing the

population of the State by the population of the Nation.
(c) The Administrator shall approve any annual plan which is submitted

by the State Community Water Supply agency if such plan—
( 1 ) Provides for administration of the plan by the State Community Water

Supply agency;
(2) Provides that such agency will make such reports, in such form and

containing such information, as the Administrator by regulation may from
time to time reasonably require to carry out his functions under this act;
(3) Sets forth the plans, policies, and methods to be followed in carrying

out the State plan;
(4) Sets forth the status with respect to compliance with the primary

drinking water standards of every community water supply in the State;
(5) Provides a statement of remedial actions being taken against those

community water supplies not in compliance with the primary drinking water
standards;
(6) Provides for the review of plans and control of construction of new

or modified community water supply Systems;
(7) Provides for surveillance of the operation of community water supplies;
(8) Provides for surveillance of water supplies serving carriers in inter-

state commerce as set forth in regulations by the Administrator;
(9) Sets forth the actions being taken to obtain compliance with the sec-

ondary drinking water standards;
(10) Lists personnel, laboratories, and other resources and facilities em-

ployed in the State community water supply program;
(11) Provides such accounting, budgeting, and other fiscal methods and

procedures as are necessary for the proper and efficient administration of the
plan.
(d) The Administrator—
(1) May approve the plan of a State Community Water Supply Agency in

whole or in part or he may disapprove of the plan in its entirety.
(2) Shall not disapprove any plan or part thereof without cause and without

first giving reasonable notice and opportunity for hearing to the State Com-
munity Water Supply Agency.
(3) Shall calculate the State's share on the basis of the plan or parts of

the plan approved.
(e) (1) Whenever the Administrator, after reasonable notice and oppor-

tunity for hearing to a State Community Water Supply Agency finds that—
(A) The plan submitted by such agency and approved under this

section has been so changed that it no longer complies with a requirement
of subsection ( b ) of this section; or
(B) In the administration of the plan there is a failure to comply

substantially with such a requirement,



79

he shall notify such agency that no further payments will be made to the

State under this section (or in his discretion that further payments will not

be made to the State for projects under or parts of the plan affected by 
such

failure) until he is satisfied that there will no longer be any such failure.

Until he is so satisfied, the Administrator shall make no further payments t
o

such State under this section (or shall limit payments to projects under 
or

parts of the plan in which there is no such failure). ,
(2) If any State is dissatisfied with the Administrator's action with respect

to it under this subsection, it may appeal to the United States Court o
f

Appeals for the circuit in which such State is located. The summons and

notice of appeal may be served at any place in the United States. The findings

of fact by the Administrator, unless contrary to the weight of the evidence,

shall be conclusive; but the court, for good cause shown, may remand the

case to the Administrator to take further evidence, and the Administrator may

thereupon make new or modified findings of fact and may modify his previous

action. Such new or modified findings of fact shall likewise be conclusive unless

contrary to the weight of the evidence. The court shall have jurisdiction to

affirm the action of the Administrator or to set it aside, in whole or in part.

The judgment of the court shall be subject to review by the Supreme Court

of the United States upon certiorari or certification as provided in title 28.

United States Code, section 1254.
(f) (1) The Administrator shall, prior to the beginning of each calendar

quarter, estimate the amount to be paid to each State under the provisions

of this subsection for such calendar quarter, such estimate to be based on

records of the State and information furnished by it, and such other investi-

gations as the Administrator may find necessary.
(2) The Administrator shall pay to the State from the allotment available

therefor, the amount so estimated by him for any calendar quarter, reduced

or increased, as the case may be, by any sum by which he finds that his

estimate for any prior period was greater or lesser than the amount that

should have been paid to such State under this section. Such payment shall be

made through the disbursing facilities of the Treasury Department, in such

installments as the Administrator may determine.
(g) The population of the States shall ,be determined on the basis of the

latest figures furnished by the Department of Commerce.
(h) There are hereby authorized to be appropriated to carry out the pro-

visions of this section:
$10,000,000 for the fiscal year ending June 30, 1973;
$10,000,000 for the fiscal year ending June 30, 1974; and
$15,000,000 for the fiscal year ending June 30, 1975.

Sums appropriated pursuant to this section shall remain available for obli-

gation until expended.
EMERGENCY POWERS

SEC. 8. (a) Whenever on the basis of a report or after evaluating a State

community water supply program there is substantial evidence that a com-

munity water supply system may be contaminated to an extent dangerous to

the health of the users of that water, the Administrator may conduct an

investigation of such community water supply system. When the investigation

confirms that such community water supply system is so contaminated as to be

dangerous to the health of the users of that water and the action taken or

proposed to be taken by the State Community Water Supply Agency would

not be adequate to protect the users from that danger because of the imme-

diacy of that danger, the Administrator shall have authority to take such

actions as he may deem necessary and proper in order to protect the health

of the users of that water, including, but not limited to, the issuance of a

public order to the supplier of the water requiring immediate action to correct

any deficiencies and to do whatever is necssary to supply a safe water.

(b) Upon failure of a supplier of water to comply with such an order of

the Administrator, the Administrator may commence an action in the appro-

priate district court of the United States for enforcement of the order or

such other relief as may be appropriate.

WATER SUPPLIES OWNED AND OPERATED BY FEDERAL INSTALLATIONS

SEC. 9. Each Federal department or agency having jurisdiction over any

building, installation, or other property, which is or will be served by a
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federally owned or maintained public water system or raw water source,
shall comply with all applicable primary drinking water standards promul-
gated under section 3 ( a) and shall be encouraged by the Administrator to
comply with the secondary drinking water standards promulgated under sec-
tion 3(a).

OFFICE OF COMMUNITY WATER SUPPLY

SEC. 10. The Administrator shall establish within the Environmental Pro-
tection Agency an Office of Community Water Supply with the responsibility
to carry out the purposes of this act.

GENERAL PROVISIONS

SEC. 11. ( a) The Administrator is authorized to prescribe such regulations
as are necessary to carry out his functions under this act.
( b ) The Administrator, with the consent of the head of any other agency

of the United States government, may utilize such officers and employees of
such agency as he deems necessary to assist him in carrying out the purposes
of this act.
(c) The Administrator shall make use of the personnel of State community

water supply program staffs to the extent feasible to carry out his responsi-
bility in certifying water supplies used by carriers in interstate commerce
with the objective of eliminating duplication of federal and state efforts.
(d) Upon the request of a State agency, the Administrator may assign

personnel of the Agency to such State for the purposes of carrying out the
provisions of this act.
(e) The Administrator may make payments of grants under this act (after

necessary adjustment on account of previously made underpayments) in
advance or by way of reimbursement, and in such installments and on such
conditions as he may determine.
(f) The Administrator shall take such action as may be necessary to assure

compliance with provisions of the Act of March 3, 1931, as amended, known
as the Davis-Bacon Act (46 Stat. 1494; 40 U.S.C. 276a-276a(5). The Secretary
of Labor shall have, with respect to the labor standards specified in this
paragraph, the' authority and functions set forth in Reorganization Plan
Numbered 14 of 1950 (15 F.R. 3176; 64 Stat. 1267) and section 2 of the Act
of June 13, 1934, as amended (48 Stat. 948; 40 U.S.C. 276c).
(g) Add a subsection, if needed, to cover funding authorization for re-

sponsibilities of the Agency to carry out the provisions of the Act over and
above grant authorizations.

Senator SPONG. Dr. Lehr.
Dr. LEHR. Mr. Chairman, the National Water Well Association

represents the entire underground water supply industry in the
United States, as well as members of 52 foreign countries. Among
our members are numbered this country's, leading ground water
geologists and hydrologists, its water-well-drilling contractors, as
well as virtually all manufacturers and suppliers involved in ground
water supply.

Seventy-seven percent of all municipal water supply systems are
served by wells bringing our vast underground water supplies into
our homes. Another 12 million families are served by individual
ground water systems. Therefore, the 100,000 individuals working
in ground water supply are deeply involved in the process of bring-
ing pure drinking water into the homes of the American public.
In just a few sentences, I will briefly review what has already

passed here today, and then add, I think, a discussion of two items
that have not been discussed in any detail, and some of which does
not appear in the written testimony that I have turned in.
I would like to make side comments before that on questions you

brought up. One was the fact that we do not have adequate technol-
ogy to test for virus in our drinking water. I might add that in gen-
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eral, the technology in water supply lags far behind our space-age

society, and you may be amused to note the absolute verified fact

that you cannot buy a faucet for your kitchen sink, guaranteed

against leaking, anywhere in the United States. So we are way

behind.
I may further point out that the comment Ralph Nader made

about this being the first time there has been a congressional com-

mittee hearing on the drinking water problem is not true. Congress-

man Paul Rogers' Subcommittee on Public Health and the Environ-

ment of the Committee on Interstate and Foreign Commerce

addresses itself to this subject in hearings held last May 24 through

26 1971. I think most of the people here at this table have been

banging on the doors of Congress for 10 years, trying to get some

attention to drinking water legislation, and that in fact, Mr. Nader is

relatively new on the scene, so he can hardly blame the rest of the
public for being apathetic in the past.
I think we are all pleased that we could get together and bring

testimony to bear that hopefully will correct a situation which has

persisted all too long.
Overconfidence or apathy seems to pervade the public's attitude

with respect to drinking water. Common daily experience, plus a

current myth about the future, falsely implies that the quality,

safety, and adequacy of our municipal water supply systems are

above reproach. Perhaps the myth can be stated as follows: Every-

one knows we have launched a massive water pollution control

effort and that waterborne disease outbreaks are a thing of the past.

This statement is simply not true and the dangers of this misin-

formation are illustrated by the epidemic at Riverside, California,

in 1965, which affected 18,000 people, the 30 percent gastroen-

teritis attack rate in Angola, N.Y., in 1968 due to a failure in the

disinfection system, and the 60 percent infectious hepatitis attack

rate which afflicted the Holy Cross football team in 1969 as a result

of the ineffective cross connection control procedures.
From the standpoint of environmental health, the point of all of

this is that here we have potentially lethal contaminants which

have been allowed to build up to possibly dangerous levels in

water, perhaps affecting many elements in the ecological balance,

without coming to attention of Federal authorities—it is, after all, a

national problem—and then dealt with in a piecemeal fashion by

several agencies which rarely communicate their findings to each

other.
It is this sort of fragmentation which presumably led to formation

of the EPA. But is EPA organized in such a way that a problem

such as Mercury contamination can be dealt with swiftly and

effectively?
The answer to this questions

' 
I believe, must be no until a greatly

strengthened Water Hygiene Administration is established within

the Environmental Protection Agency.
By the 1930's, the state-of-the-art in municipal but not rural drink-

ing water treatment advanced to a point where waterborne disease
was all but eliminated. As part of our way of life, people expect to
travel anywhere in the United States and drink water from public
supplies without the fear of getting sick.
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A 1970 study report by the Division of Water Hygiene noted that
all too many Americans are drinking potentially dangerous water
containing bacterial indicators of waterborne disease. Therefore, the
near term activities that will preoccupy the Federal Water HygieneProgram must be an enumeration of deficiencies found in municipaland State water supplies, and a study of the scope of water needsin areas not served by central water systems.
I think for a long time we mesmerized ourselves with the thoughtthat the only problem we had was water pollution control. As a re-sult, little attention has been given to the water hygiene aspects ofour water problem. Water pollution control efforts can assist deliveryof safe water to the consumer's tap.
For the most part, since the publication of the old Bureau ofWater Hygiene Community Water Supply Study in 1970, our newformal concern toward the problems of drinking water has beenentirely directed toward that segment of the American public whichhas running water in their houses. As has been indicated, the stateof our Nation's community water supplies is less than desirable, buthow much worse is the state of an estimated 6 million Americanfamilies, representing over 20 million citizens who have no water intheir homes.
This pattern is quite typical in poorer rural areas. A recent studyin South Carolina showed that 22.5 percent of the Negro childrenin four counties had large roundworms due to poor water suppliesand inadequate sanitation. Amebic dysentary and infectious hepa-titis are other diseases common in rural areas. Usually rural watersupplies are not treated to remove bacterial pollutants from barn-yards, outhouses, septic tanks, cesspools and abandoned open wells.In one county of Virginia, poor subsoil filtration resulted in pollu-tion of most underground supplies at some time during the year.The Stand Tall Commission of South Carolina, a group organizedby the State's electric utilities, has become aware and concernedover these problems. A survey they made in McCormick County,S.C., showed over 56 percent of the homes to be without runningwater and indoor toilets. They need help, and this voluntary orga-nization wants to give it to them, but progress can only be slowwithout some organized, standardized, federally sponsored programto alleviate the plight of these rural poor. Argue if you will over therole of the Federal Government in welfare payments, but there can-not be debate over the right of all citizens to high quality drinkingwater, the very sustenance of life.
One project funded by the Office of Economic Opportunity, en-titled the Demonstration Water Project, in Roanoke, Va., has shownthat with minimum financial support and a maximum of organiza-tional overseeing, these programs can work in the United States.
Demonstration Water Project is showing that adequate watersupplies can be brought to isolated rural residents at prices withinthe range of low-income families. The project has obtained anagreement from the Farmers Home Administration to use its waterassociation program for the first time in areas in which centralwater systems are not feasible. This agreement may prove to be animportant breakthrough in making water available to all rural resi-

1
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dents. It permits the development of comprehensive area-wide water

facilities, properly installed at lower construction and financing

costs than the residents would pay for individual wells, along with
long-term centralized management and maintenance of the system.

Our committee was not called in to help rehabilitate the Buffalo

Creek water supply system, because for the most part there simply
was no Buffalo Creek water supply system. This area, like much
of Applachia, did not have a system to rehabilitate. They had no
drinking water before the flood, and they have none now. The beat
goes on.
As billions are spent to clear our rivers, virtually nothing is spent

to protect adequate water supply systems or improve those that are
inadequate, and worst of all, nothing is being done to create sys-
tems where there are none. The Nation rages in debate over a
guaranteed income, maybe it is good, maybe it is bad, but let one
man or woman say that every American does not deserve a home
water supply free from debilitating diseases.
Federal assistance and leadership is essential for training, research

and development for stimulating State programs and solution of
regional, interstate, metropolitan, and indeed rural supply problems.
The drinking water problems of this Nation, as well as the func-

tions and responsibilities of a water hygiene program constitute one
of the few unrecognized environmental problem areas and thus
presently constitute a major program void which has developed from
a previously disorganized approach to the environment. This void is
being broadened by the apparently noncategorical approach being
taken to funding in the Environmental Protection Agency. To re-
view, the first new point is the fact that we are talking about im-
proving the water supply for about 170 million people that have
water and I am saying we have completely forgotten at least 20
million people that have no water.
The second point deals with the manner in which we do this.
An excellent article by A. H. Walker and J. W. Lorsch, entitled

"Organizational Choice: Product vs. Function," in the November-
December 1968 issue of the Harvard Business Review, described
the pros and cons of substituting an action organization into either
functional divisions or program divisions. It stated that functional
divisions worked well where tasks were standardized and all pro-
cedures were very clear. Continuous duplications of work or similar
problems can be carried out in a most efficient manner under such
an organizational breakdown; but when you have to solve a problem
and do something creative and innovative, a program type divi-
sional orientation is far better because you can see the entire prob-
lem through from beginning to end.
EPA has basically divided into functional divisions and this may,

indeed, be unfortunate where creative problem solving is needed.
I think the entire Nation is aware that our environmental problems
will need a great deal of creativity brought to bear in order to lick
them.
I personally believe that any hope we can have of adequately

solving or correcting our Nation's drinking water problems must rest
in an agency charged with handling the entire problem. I think that
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agency belongs in EPA, but I strongly recommend that such an
agency be established outside of EPA before letting it be literally
drowned beneath the $2 billion annual expenditure for men and
machines in the fight against pollution of water we do not ordinarily
drink.
Reorganization of the Federal environmental programs into EPA

has been no panacea to our problem. It has not consolidated our
effort. The circuitous approach to the development of an environ-
ment organization has lost us a significant amount of time while
submerging some critically important agencies such as the former
Bureau of Water Hygiene now called the Water Supply Division
of the Water Program Office or some such thing. It does not Matter 
what it is called, because EPA has weakened it into almost total in-
effectiveness. On a consentual basis we all agree that the adminis-
trator should have the freedom to organize all programs under his
purview. At the same time we must be concerned lest the water
hygiene program disappear through amalgation or functionalization
or be so dwarfed by comparison with other organizational units as to
interfere with the launching of a new legislative initiative which
this committee is considering; an initiative which all provisional
organizations concerned with water supply agree is now of critical
importance.
I am seriously concerned with what will happen if Congress rec-

ognizes the need for drinking water legislation and increased budget
authority without directing that the program remain intact. Even if
Mr. Ruckelshaus is inclined to retain the program, should be decide
to resign from the agency in the future, the water supply program
may be subject to butchery by the remaining administrators before
a new administrator becomes familiar with the organization.
I have spent more than one-half of my life trying desperately to

protect our environment. I am disturbed at the extinction of the
California condor, the Carolina parakeet, and the scores of other
animals extinct or endangered, and thus I am pleased that the fish
in our streams are receiving attention to the tune of nearly $1 billion
in water pollution control efforts.
But—but what about that great endangered species called homo

sapiens or just plain people? When, I ask, do we stop using
them for guinea pigs and instead use an ounce of prevention in-
stead of a pound of cure.
Thank you.
Senator SPONG. Thank you very much.
(The statement follows:)

STATEMENT OF DR. JAY H. LEHR, EXECUTIVE DIRECTOR
OF THE NATIONAL WATER WELL ASSOCIATION

BACKGROUND OF NWWA

The National Water Well Association represents the entire undergroundwater supply industry in the United States, as well as members in 52 foreign
countries. Among our members are numbered this country's leading ground
water geologists and hydrologists, its water well drilling contractors, as well
as, virtually all manufacturers and suppliers involved in ground water
supply.

Seventy-seven percent of all Municipal water supply systems are served by
wells bringing our vast underground water supplies into our homes. Another
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12 million families are served by individual ground water systems. There-

fore, the 100,000 plus individuals working in ground water supply are deep
ly

involved in the process of bringing pure drinking water into the homes 
of

the American public.
Our overall objectives are: "to assist, promote, encourage and support the

interests and welfare of the water well industry in all of its phases; to fost
er,

aid and promote scientific education, standards, research and techniques 
in

order to improve methods of well construction and development, and to

advance the science of ground water hydrology; to promote harmony and

cooperation between well contractors and scientific agencies relative to t
he

proper development and protection of underground water supplies; to

encourage cooperation of all interested groups relative to the improvement

of drilling and pumping equipment; to collect, analyze and disseminate to

the public facts about the role of the water well industry in the economy of

the nation; and to advance generally the mutual interests of all those

engaged in the water well industry, in their own and the public welfare."

At present, NWWA is actively involved in research projects with the

Office of Water Resource Research, in the Department of the Interior, a
nd

the Environmental Protection Agency and the Department of Health, E
duca-

tion and Welfare. All of our work has brought us to the clear realiza
tion that

a tremendously improved national water hygiene program is critically need
ed.

I am therefore, pleased to be here to speak in support of the passage of
 legis-

lation along the lines of Amendment 410, to the Federal Hazardous Substance

Act ( SB 1478), sponsored by Senators Hart and Magnuson.

However, I should say at this point that I question the desirability of

placing the future of this extremely important legislation as an amm
end-

ment under the Hazardous Substance Act, where it will be delayed if t
he

original legislation should be held up. This legislation should be consider
ed

separately and, as my testimony will show, certainly falls under the purv
ue

of the Committee on Commerce if it includes all of the elements
 involved

in water hygiene.

THE ROLE OF A WATER HYGIENE OFFICE IN THE NEW ENVIRON
MENTAL

PROTECTION AGENCY

The Water Hygiene Program within EPA should have the identity, legis
-

lative base and financial resources necessary to provide Federal leaders
hip in

assuring the safety and adequacy of drinking water. This activity is vi
tal to

each of us, in order to assure good health for the people of this Natio
n.

The drinking water problems of this Nation, as well as the functions and

responsibilities of an Office of Water Hygiene, constitute one of the few

unrecognized environmental problem areas, and thus presently constitutes

a major program void which has developed from a previously disorganiz
ed

approach to the environment.

DOES A WATER HYGIENE PROBLEM EXIST TODAY

Overconfidence or apathy seems to pervade the public's attitude with

respect to drinking water. Common daily experience plus a current my
th

about the future, falsely implies that the quality, safety and adequacy of

our municipal water supply systems are above reproach. Perhaps the myth

can be stated as follows: Everyone knows we have launched a massive water

pollution control effort and that waterborne disease outbreaks are a thing of

the past.
This statement is simply not true and the dangers of this misinformation

are illustrated by the epidemic at Riverside, California in 1965 which

affected 18,000 people, the 30% gastroenteritis attack rate in Angola, New

York in 1968 due to a failure in the disinfection system, and the 60%

infectious hepatitis attack rate which afflicted the Holy Cross football team

in 1969 as a result of the ineffective cross connection control procedures.

The recent discovery of critical amounts of mercury in our water supplies

as a result of industrial waste disposal is even more conclusive evidence of

the existence of very current water hygiene problems.

The former Federal Water Quality Administration, now part of EPA,

assumed the primary epidemiological role of digging up facts on the extent

of contamination. But FWQA had little capability for assessing human health
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effects of mercury, and even its data collection system based on quickietelegraphed reports, may not be adequate. Likewise, the Food and DrugAdministration has limited jurisdiction, coming into the picture only whenmercury or other chemical contaminants is taken up in the food chain.The National Communicable Disease Center (now known as Center forDisease Control) probably is best equipped to provide an over-all assessmentof the health effects, but it comes into the present picture late.
From the standpoint of environmental health, the point of all of this isthat here we have potentially lethal contaminants which have been allowedto build up to possibly dangerous levels in water, perhaps affecting manyelements in the ecological balance, without coming to attention of Federalauthorities (it is, after all, a national problem) and then dealt with in apiecemeal fashion by several agencies which rarely communicate their find-ings to each other.
It is this sort of fragmentation which presumably led to formation of theEnvironmental Protection Administration. But is EPA organized in such away that a problem such as mercury contamination can be dealt with swiftlyand effectively?
The answer to both these questions I believe, must be found in theestablishment of a greatly strengthened Water Hygiene Administration work-ing within the Environmental Protection Agency.

PAST SUCCESS IS THE KEY TO CURRENT FAILURE

In a somewhat different sphere, scientific work on chlorine and the dis-covery that it can disinfect drinking water is a major cause of the pollutionof our waterways. I do not refer to the role that chlorine itself may play as a"pollutant", although, astonishing to say, this has been the subject of verylittle research. Rather, the confidence that chlorination would make anywater supply "safe" no matter how badly polluted to start, is the keystoneof our sewage disposal system, namely "dump in the nearest river".
Speaking before the Diamond Jubilee Meeting of AWWA in 1956, AbelWolman characterized the accomplishments of our forefathers over thepreceeding century, from the standpoint of the sanitary quality of theNation's public water supply system, as "one of the most dramatic improve-ments in public health that the world has ever known". As a result of pastprogress such words as typhoid, dysentery and cholera have become anach-ronisms. For instance, diseases which plagued the cities of the East Coastin the mid-1880's have all but disappeared, such as typhoid fever, which hasdeclined from 75-100 deaths annually per 100,000 persons to less than 0.1on a National basis.
By the 1930's, the state-of-the-art in municipal but not rural drinkingwater treatment advanced to a point where waterborne disease was all but

eliminated. As part of our way of life, people expect to travel anywhere in
the United States and drink water from public supplies without the fear ofgetting sick. In other times and in other countries, the accomplishment ofthat feat would be considered an idealistic dream. Yet, the water worksindustry of the United States under unifying controls of Federal and statehealth regulations made the dream come true during the first half of thiscentury. All three elements, a knowledgeable and dedicated industry, astrong Federal control effort, and intelligent determined regulation at thestate level, were required to accomplish the feat.
There is ample evidence that after achieving safe water for the entirenations public supplies, Federal and state efforts began to lag. Adequatewater systems were never established in rural areas—there was no equivalent

of the rural electrification efforts. Control in many areas has now stillfurther relaxed. Criteria, standards and design practices are still pointedtoward prevention of communicable disease as they were in the 1920's. Notas they are now in 1971.
During the 1950's and 1960's, Federal, state and local program emphasisshifted from stressing the treatment and protection of our drinking water

systems to curbing the discharge of organic pollutants at the source. The
resultant decrease in interest or concern has led to a backsliding of state and
local community water supply programs which were evaluated against the
U. S. Public Health Service Drinking Water Standards. In the face of lagging
efforts at the Federal level and in some states, imperfections in the nation's
water supply are beginning to show up.
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A 1970 study report by the Division of Water Hygiene noted that all too

many Americans are drinking potentially dangerous water containing bacte-

rial indicators of waterborne disease. Therefore, the near term activities

that will preoccupy the Federal Water Hygiene Program must be an enu-

meration of deficiencies found in municipal and state water supplies, and a

study of the scope of water needs in areas not served by central water

systems.
THE RURAL WATER PROBLEM

For the most part since the publication of the old Bureau of Water

Hygiene Community Water Supply Study in 1970, our new formal concern

toward the problems of drinking water has been entirely directed toward

that segment of the American public which has running water in their

houses. As has been indicated, the state of our nation's community water

supplies is less than desirable, but how much worse is the state of an esti-

mated 6 million American families, representing over 20 million citizens

who have no water in their homes.
A high concentration of these people are very poor, living in economically

depressed areas, or on fixed incomes throughout the United States. The lack

of running water in these households unquestionably contributes to the poor

state of the family, like a vicious circle. The men, women, and children in

these homes are frequently debilitated by incipient illness producing lethargy

and reduced vigor stemming from intestinal disorders produced by bad

drinking water. Such disorders cripple any potential incentive to become

productive individuals. Hardship definitely results from poor water. Chil-

dren must stay home from school to haul water on laundry days and for

bathing. Elderly and sick must haul water over long distances. Families pay

excessive amounts for water. Young children are left untended while parents

get water. Water sources are muddy in some seasons. Embarrassment occurs

at school caused by smells and dirty clothes.
A survey was made in rural Virginia in 1970 which showed a distinct

correlation between poor or insufficient water and health problems. A house-

to-house survey had shown that 43 percent of all families in a four-county

area had no adequate water supply on their property and no water piped

into their homes. Instances of kidney and intestinal disturbances due to poor

water were common. Lack of water for bathing, laundry, dishwashing, and

other sanitary practices resulted in a widespread incidence of skin diseases

(ringworm, inpetigo), a severe dental decay and increased susceptibility to

respiratory diseases.
This pattern is quite typical in poorer rural areas. A recent study in South

Carolina showed that 22.5% of the Negro children in four counties, had large

roundworms due to poor water supplies and inadequate sanitation. Amebic

dysentary and infectious hepatitis are other diseases common in rural areas.

Usually rural water supplies are not treated to remove bacterial pollutants

from barnyards, outhouses, septic tanks, cesspools and abandoned open wells.

In one county of Virginia, poor subsoil filtration resulted in pollution of

most underground Supplies at some time during the year.

The Stand Tall Commission of South Carolina, a group organized by the

state's electric utilities has become aware and concerned over these problems.

A survey they made in McCormick County, South Carolina, showed over

56% of the homes to be without running water and indoor toilets. They

need help and this voluntary organization wants to give it to them, but

progress can only be slow without some organized, standardized, Federally

sponsored program to alleviate the plight of these rural poor. Argue if you

will, over the role of the Federal government in welfare payments, but

there cannot be debate over the right of all citizens to high quality

drinking water, the very sustainance of life.
With regard to the health—economic relationship of safe and adequate

water supply, it has been demonstrated within many of the developing

countries of the world that a good water supply is an essential element in

economic development. The U. S. Agency for International Development

has spent over one billion dollars for water supply development in under-

developed countries over the past 25 years. Many NWWA technical division

and contractor division members have served in the forefront of the AID

foreign effort because most water supplies were developed from ground

water sources. These, and other prominent water supply experts, have said
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for years that water supply development in the developing countries can bestbe achieved by national water policies which provide for institutions and
procedures for capital financing. It is most unfortunate that these very
principles that have been advocated internationally have not previously been
applied to the economically depressed regions of our own country.
One project funded by the Office of Economic Opportunity entitled, the

Demonstration Water Project in Roanoke, Virginia, has shown that with
minimum financial support and a maximum of organizational overseeing,
these programs can work in the United States. Demonstration Water Project,
is showing that adequate water supplies can be brought to isolated rural
residents at prices within the range of low income families. The Project hasobtained an agreement from the Farmers Home Administration to use itswater association program for the first time in areas in which central water
systems are not feasible. This agreement may prove to be an important
breakthrough in making water available to all rural residents. It permits the
development of comprehensive area-wide water facilities, properly installed
at lower construction and financing costs than the residents would pay forindividual wells, along with long-term centralized management and main-tenance of the system.

OUR WATER HYGIENE PROGRAM MUST BE UPDATED

Dr. Abel Wolman once said in an article entitled Water, Health, and
Society, which appeared in the November, 1960 issue of the Journal of theAmerican Water Works, that action by society to meet public health problems
is rarely taken until certain criteria are met. In the case of water, he saidthe "best criteria is to show that the man is dead and that the water hedrank killed him."
This philosophy of letting the nation's control over water supplies deteri-

orate until adverse health effects are noted is condemned. In fact, it is gen-
erally conceded that the involuntary use of our citizens for bioassay is
immoral. Yet, isn't that precisely what is being done, when as a necessary
condition for a budget increase, public health safeguards are allowed to fall
lower and lower to the point where adverse health effects can be observed?
I think for a long while in this country we sort of mesmerized ourselves

into thinking that the only water problems we had were water pollution
control problems. As a result of that, very little attention was given to what
we call the water hygiene aspects of the water problem.
The backsliding in local, county, state and Federal water hygiene pro-

grams can be traced to a lack of Federal support associated with the popular
misconception, that water pollution control efforts are a panacea which will
not only restore and enhance the quality of our lakes, streams and coasts to
the benefit of fish and aquatic life and recreational pursuits but also guaran-
tee delivery of healthful quantities of safe drinking water to the consumer's
tap. This is not true insofar as drinking water is concerned.
Water pollution control efforts can assist the delivery of safe water to the

consumer's tap but the community drinking water supply must be treated in
any event. Pure water can be collected, treated and delivered to individual
homes only under the close scrutiny of competent local, state and Federal
programs.
These programs must begin to receive the needed resources to conduct

necessary planning and research both to catch-up on past voids and looking
to the future, to provide training and technical assistance to assure full
application of existing technology and to conduct active, constructive surveil-
lance and enforcement programs.

FEDERAL RESPONSIBILITIES

The Federal water pollution control efforts of EPA now exceed $1 billion,
while the Federal water hygiene efforts of the Bureau of Water Hygiene
through F.Y. 1971 failed to exceed an annual expenditure of $2.8 million. I
am in complete agreement with the major attack being waged by EPA
against water pollution. It must not be minimized in any way if it is to suc-
ceed. In contrast, however, I am appalled by minimal support being given to
the Division of Water Hygiene.
It is crucial that we have support at the Federal level to overlap state

boundaries and variations in state capabilities in the field of water supply.



89

There is no reason why there should be any better water supplies in one
state than another, and the development of adequate criteria based on mean-
ingful research is essential to our setting reasonable and understandable
standards and then keeping these standards abreast of our changing environ-
ment.
The Federal government has a responsibility and a role which it cannot

avoid, and the water supply industry in the United States certainly encour-
ages and depends upon the Federal departments for fulfilling their responsi-
bility.

COMMUNITY WATER SUPPLY STUDIES

A Community Water Supply Study was conducted in 1969 to determine
the quality and dependability of water being delivered to a cross section of
the population including many small towns up through the largest cities. A
total of 969 public water supply systems located in 9 areas of the country
were investigated. The study included 5% of the systems and 12% of the
urban population on a National basis when compared with statistics from the
last comprehensive facilities inventory conducted in 1962. In addition to
large metropolitan systems like New York City, Cincinnati, and New Orleans,
the study included 760 systems serving populations of less than 5,000 persons.
Using the 1962 PHS Drinking Water Standards as a guide, each water

supply system was investigated on 3 bases. First, drinking water quality was
determined by sampling the finished and distributed water and returning
these to the laboratories of the Bureau of Water Hygiene for bacteriological,
chemical and trace metal analyses. Second, the status of the water supply
system facilities was determined by a field survey of the system and the gather-
ing of information on (a) source of supply; (b) treatment, if any; (c) dis-
tribution system pressures, and (d) operations. Finally, the status of the sur-
veillance program over the water supply system was evaluated by obtaining
bacteriological water quality data for the previous 12 months of record from
state and county health department files.

While we all hold the Drinking Water Standards in high esteem, an
unexpectedly high number of communities exceed either the recommended
or mandatory constituents levels and a surprisingly larger number of com-
munities show deficiencies in operations and surveillance. For instance—in
excess of 80% of 969 systems investigated, primarily communities of less than
100,000 people, failed to meet one or more of the provisions of the U. S.
PHS Drinking Water Standards because of water quality deficiencies or sys-
tem risks; one out of every four samples (based on 3,563 samples) exceeded
one or more of the recommended limits in the Drinking Water Standards;
9% of the samples evidenced bacterial contamination at the consumers tap;
11% of the samples drawn from systems using surface waters as a source of
supply exceeded the recommended organic chemical limit of 200 parts per
billion; 53% of the systems evidenced physical deficiencies including poorly
protected groundwater sources, inadequate disinfection capacity, inadequate
clarification capability, and/or inadequate system pressure; 79% of the
systems were not inspected by state or county authorities in 1968, the last
full calendar year prior to the study and 50% of the chief operators of the
supplies did not remember when, if ever, a state or local health department
has surveyed the supply; 77% of the plant operators had inadequate micro-
biological training and 46% were deficient in chemistry relating to plant
operation; cross connection prevention ordinances, plumbing inspection pro-
grams on new construction, and re-inspection programs were lacking in a
vast majority of the systems studied; the study showed that as to training
61% of the personnel responsible for the operation of water treatment
facilities have not had formal training even at the short course level; 77%
were deficient in microbiological training and 72% were deficient in chemical
training.
The smaller water systems often operated by part-time personnel, gen-

erally have the poorest records of operator training and experience.
Thus, the 1969 Bureau of Water Hygiene Community Water Supply

Study showed the state of our nations drinking water not to be critical, but
merely disgraceful. And the situation continues "normal" "all fouled up", as
EPA basically ignores the need for a truly strong Water Hygiene program
on the one hand, while it condemns water supplies for interstate use on
the other hand. Some recent examples of this are the Pottsville, Pennsylvania
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water supply, condemned by EPA on June 5 last and Gulfport, Mississippi,
whose water supply was condemned this September 29. The former city was
stopped from servicing interstate railroad trains and the latter from serving
vessels in the Gulf of Mexico. Both water supplies exceeded bacterial limits
in 5 of the 12 previous months.

It is amusing to note that whenever EPA bans a water supply for interstate
use to prevent possible transmissions of communicable disease, its press
releases are quick to add that the primary responsibility for protecting local
citizens from their water rests upon the state. In otherwords, if you can
afford to travel, EPA will help you; if you can't "tough luck Charlie".

PRESENT TASKS OF THE DIVISION OF WATER HYGIENE

The Division of Water Hygiene works to assure the safety and adequacy
of the water that man ingests or otherwise contacts in his day-to-day activities
by attempting to conduct a comprehensive program of research, development,
technical assistance and training. But current funding makes it difficult if not
impossible to succeed in their task.
The problems of the future require a greatly increased program of:

(1) research; (2) planning; (3) technical assistance; (4) training; and (5)
surveillance, if our society is to continue to be blessed with the benefit of
adequate quantities of safe drinking water.

THE ADEQUACY OF WATER HYGIENE RESEARCH

We must not lose sight of research and development needs which exist
today. Each of us faces a host of new questions on a day-to-day basis. One day
the questions concern arsenic, the next day, nitrates. And how about mer-
cury? Is there a general accepted detection method? And, once the measure-
ment is made, what criteria is used to judge health effects?
It is evident that a broad program of research and development is vitally

needed to investigate and elucidate potential hazards, thereby insuring the
strength of the Nation's water supplies and to provide for a higher degree of
efficiency and effectiveness in the management of water supply systems. For
example, a recent Division of Water Hygiene Report summarized some of
the potential hazards as follows: "Water for direct and indirect human
ingestion contains varying amounts of organic and inorganic material and in
some cases may harbor bacteria and viruses. In order to safeguard the health
of the American public by having the mechanism to detect, analyze, and
remove any hazard in water, many studies MUST be conducted. Compounds
to which people are exposed number in the thousands and include herbicides,
insecticides, corrosion inhibitors, water softeners, coagulants, coagulant aids,
fecal material, industrial waste material and breakdown products, household
waste material and breakdown products".
Using the carbon-chloroform-extraction technique, it is known that many

if these organic and inorganic compounds are in drinking water. What we
need to know is: (1) Specifically, which chemicals are in water?; (2) What
is the concentration of each chemical in the water?; (4) Are the chemicals
at the environmental concentration a hazard, either acute or chronic, to the
health of the users?; and (5) If a hazard exists, what procedures can be used
to effectively cope with the problem? It is equally apparent that virology
criteria must be added to future editions of the Drinking Water Standards
stressing the need to develop new methods of sampling, isolating, concen-
trating and enumerating enteric viruses. And, aside from detection pro-
cedures, health effects and constituent levels there is the need to develop and
demonstrate new municipal and individual water treatment procedures.

MANPOWER AND TRAINING REQUIREMENTS

Providing a continuing safe and adequate water supply depends on a
research and development program in water analysis, an ability to evaluate
health effects of the water constituents, and a full understanding of treatment
methodology. It progresses through the design and construction of suitable
treatment and distribution facilities and ends with the proper operation of
the facility under the guidance of a ground surveillance and technical
assistance program. With this in mind, several areas of manpower need
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emerge: (1) Engineers and technicians are needed to design and supervise
the construction and operation of water treatment and distribution facili-
ties; (2) Managers and operators are needed to supervise the operation and
maintenance of water supply and distribution facilities; and (3) Research
engineers and scientists are needed to conduct a water quality surveillance
and technical assistance program at both the state and Federal level and to
conduct the research and development program related to municipal water
supplies.

It is estimated that in the next 20 years, over 20,400 new plant operators
will be required. At the present time, the inadequate salary structure of most
small public water systems has meant that the average operator in the small
utility has less than a high school education. A Federal program to enforce
mandatory certification of water plant operators based on the completion of a
minimum level of general education (high school graduation) and special-
ized training is long overdue. Water treatment technology is sufficiently
advanced, and the public health responsibility is so important, that the
minimum specialized training need for a plant operator and/or manager in
responsible charge of a water plant or system is the completion of a 2 year
technical institute program in water hygiene technology. To attract com-
petent people to enter this important field, a major change in the salary
structure for operators and managers of the smaller, public water systems is
essential. Such a salary structure is, of course, dependent on the availability
of adequately trained personnel.
Thus, there is a significant and overwhelming need to develop a pool of

trained operators at the post-high school or technical institute level. In the
area of water pollution control, this need has been recognized to the extent
that the Water Quality Act of 1970 recently passed by Congress authorized
the expenditure of $62 million for the training of men and women at the
undergraduate level in the design, operation and maintenance of waste
water treatment facilities. If we can justify such a program in pollution
control how much more important is such a program in the area of water
hygiene? This expenditure of funds for operator timukaing is designed to
provide more adequate training of people to operate pktnts for the produc-
tion of water which can be returned to our streams. The need for similar
legislative authority should be evident for training of operators for the
operation of water facilities where the water is designed to be used for
human consumption.
Even if we were willing to accept deficiencies in average chemical water

quality, and we are not so inclined, who has the resources to provide on-the-
job training, technical assistance, or short-courses on disinfection even if we
could discount the numerous other prevalent community water system defi-
ciencies? Certainly, the results show that the state and county health depart-
ments, as now financed, are hard pressed to inspect the community systems
in an effort to detect and correct gross deficiencies let alone provide broad
technical assistance and training.
It should be apparent to the entire professional community, local, state,

university and Federal, that we can either wait for a major tragedy to occur
and say "we told you so" or we can begin to face up to our program defi-
ciencies and identify water hygiene program needs in a responsible profes-
sional manner.
The emphasis given to the number of individuals supported in training

programs for professional careers in water supply in our universities is cur-
rently at its lowest ebb, and must be revitalized at the earliest possible time.

TECHNICAL ASSISTANCE

In addition to higher educational attainments, technical assistance pro-
grams are needed to improve the performance of persons already in positions
of responsibility in water organizations and relevant government agencies; to
keep such persons up-to-date as technological or program improvements are
made; and to stimulate the development of standards for adequate water
services in rural areas.
A set of training manuals for rural water company management has been

developed in Virginia by Demonstration Water Project, and materials such
as these could well provide the basis for a national training and technical
assistance effort for rural areas. Such materials are long overdue: water corn-
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pany failures are common in jurisdictions too small or too poor to obtain
professional managers and technicians.
There is also a growing need for Federal evaluation of the increasing flood

of gadgets, devices and so called water purification equipment represented to
make water safe for drinking. We at NWWA receive numerous requests for
information substantiating the claims of the manufacturers. A technical
evaluation facility should be provided for in the Water Hygiene program to
protect our citizens from the misleading claims of these peddlers.

A NEED FOR PROTECTION AND SURVEILLANCE

On May 24, at the House of Representatives Subcommittee on Public
Health and the Environment, Mr. Frank Clarke, the then Assistant Director
of the U.S. Geological Survey, implied in his testimony, that the United
States had an almost unlimited supply of ground water. This was pertinent
because more and more drinking water, supplies are being developed from
this source. Unfortunately, this ground water is virtually unprotected and is
in danger of being polluted just as our surface streams have been before it.
Water wells supply 77% of all municipal water systems in this country.

These systems serve one third of the public and another 12 million families
have individual well systems. The original water is normally very pure but
poor system development and maintenance frequently contaminate it. Some-
body has to help to see that easily reached high quality standards are main-
tained.

Essentially no money or effort has been expended in the past or recently to
protect this resource which is ever growing in importance to our nations
water supply. I would strongly hope that a properly staffed and financed
water hygiene or community water supply agency would be charged with
overseeing the protection of our nations vast ground water supplies.

A MANDATE FOR THE FUTURE

The National Water Well Association feels that implementation at the
Federal level of a true water hygiene program rates a high priority in the
total effort to meet the water supply problem and is necessary to enable the
water industry to continue on its present self-sustaining utility basis to supply
not only safe, but high quality water. We must strengthen and accelerate
programs which will assure that all people have adequate quantities of safe
water for drinking and other human use.
Many organizations less directly involved in public and private water

supplies than my own National Water Well Association have reviewed our
countries environmental problems and placed drinking water supplies high
on the list. The American Chemical Society in a recent 1971 report, pub-
lished by its committee on Environmental Improvement listed drinking water
quality as the highest priority problem in our water environment. They
particularily highlighted the tremendous deficiency currently existing in
available research funds for water hygiene as compared to the dramatic
needs brought into focus by the many recent reports of deficient water sup-
ply systems.
We know increasing quantities of pesticides, organic chemicals and toxic

metals are entering the waters that serve as sources for the Nation's public
and that many of these new contaminants are not being removed by estab-
lished water treatment methods. Their daily consumption thereby, presents
a potential threat to the people's health.
We know that in the absence of adequate planning, supervision and man-

agement, a proliferation of water supply systems has grown up to serve
metropolitan areas, many of which are too small for efficient or safe operation,
thereby resulting in hazards to the public health.
We know that inadequacies in the quality of drinking water and in the

construction, operation and maintenance of drinking water supply systems
have allowed the occurrence of disease outbreaks and that increased surveil-
lance and attention to drinking water supply systems is needed to control
and prevent public health hazards and to protect the health of the people.
We know that in many areas of the country, water shortages will necessitate

thorough consideration of the reclamation and reuse of waste waters and that
the health impacts and aspects of such reuse for drinking and other human
purposes must be investigated and evaluated.
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All people should be served by adequate quantities of safe water for drink-
ing and other human uses and where public water supply systems are
involved, these systems should provide water service meeting public health
requirements.
Federal assistance and leadership is essential for training, research and

development for stimulating state water hygiene programs and for the solu-
tion of regional, interstate or metropolitan area water supply problems.
As stated before, the drinking water problems of this nation, as well as

the functions and responsibilities of a Water Hygiene Program, constitute one
of the few unrecognized environmental problem areas, and thus presently
constitutes a major program void which has developed from a previously
disorganized approach to the environment. This void is being broadened by
the apparently non-categorical approach being taken to funding in the newly
created Environmental Protection Agency.
An excellent article by A. H. Walker and J. W. Lorsch, entitled "Organi-

zational Choice: Product vs. Function", in the Nov.-Dec. 1968 issue of the
Harvard Business Review, described the pros and cons of substituting an
action organization into either functional divisions or program divisions. It
stated that functional divisions worked well where tasks were standardized
and all procedures were very clear. Continuous duplications of work or

• similar problems can be carried out in a most efficient manner under such an
organizational breakdown; but when you have to solve a problem and do
something creative and innovative, a program type divisional orientation is
far better because you can see the entire problem through from beginning to
end.
EPA has basically divided into functional divisions and this may, indeed,

be unfortunate where creative problem solving is needed. I think the entire
nation is aware that our environmental problems will need a great deal of
creativity brought to bear in order to lick them. I personally believe that
any hope we can have of adequately solving or correcting our nation's
drinking water problems must rest in an agency charged with handling the
entire problem. I think that agency belongs in EPA, but I strongly recom-
mend that such an agency be established outside of EPA before letting it be
literally drowned beneath the two billion dollar annual expenditure for men
and machines in the fight against pollution of water we do not ordinarily
drink.

Reorganization of the Federal environmental programs into EPA has been
no panacea to our problem. It has not consolidated our effort. The circuitous
approach to the development of an environment organization has lost us a
significant amount of time while submerging some critically important agen-
cies such as the former Bureau of Water Hygiene.
EPA was methodically taken apart last August, by the Editorial staff of

"Science", the magazine of the American Academy for the Advancement of
Science in an article titled "Environmental Protection Agency: Chaos or
"Creative Tension"? A few quotable condemnations of EPA from that article
are pertinent, such as:

"it can be said that the agency's top echelons are not heavily endowed
with experience in government administration or with environmental
expertise".

and

"suspicion that political hiring took precedence over talent hunting at
EPA have not been laid to rest by subsequent appointments. Apart
from Ruckelshaus, two of the agency's six other highest officials not only
are without expertise in environmental matters, but also are Republican
attorneys from Indiana."

Dr. Myron Tribus, a Senior Vice President of the Xerox Corp. and a former
Assistant Secretary of Commerce for Science and Technology, remarked as
follows on the leadership of key environmental agencies in a paper he
delivered before the 19th Annual Hydraulics Division Specialty Conference
recently held at the University of Iowa:
"The challenge of environmental protection is different from almost every

other challenge we have ever faced. Our government tries to serve as the
enforcement agency, the educational agency, the research agency, the fore-
casting agency, the standards setting agency, the monitoring agency, and the
source of laws and regulations. . . . To oversee this work, we shall require

78-238-72 7
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the best technical talent we can muster. And this talent must be led by
men whose competence for the job is beyond question.
"If the Federal Government appoints to the key positions men whose

qualifications may be questioned, there will surely be set in motion a reac-
tion, first in industry and then in the general public. If the key positions in
the new Environmental Protection Agency are filled primarily on the basis
of political considerations, if positions which should be held by men of the
highest technical competence are filled by lesser men, we are at a poor
beginning indeed.
"I have studied the duties and responsibilities of the top managements

of the new Environmental Protection Agency and the qualifications of the
men appointed to these positions. I have no reason to question either the
sincerity or the integrity of these men. But, I should like to call attention
to the disparity in stature between the administrations of EPA and, say the
historic leaders of the AEC. If protecting the environment is as important
as we say it is, why do we not find men of Nobel Laureate status near the
top? I am greatly disappointed at the failure of the administration to seek
out the very best men to lead technical efforts.
"The mobilization of the nation's top technical and industrial resources

calls for more than the skills of a district attorney. An approach which
emphasizes the lawsuit will be met by phalanxes of industrial attorneys.
The war against pollution is to be judged by how much the environment is
cleaned up and not by the fines collected. . . . Fundamentally, our problems
stem from the fact that ours is a technological society run by technologically
illiterate people. But because our problems are not purely technical, it will
not do merely to replace them with technically trained people. We need to
find ways to have the voices of technology heard, as equals, in the higher
councils of government.
"My experiences in Washington, and what I have learned since leaving

there, have taught me the importance of the views of the people who set
the budgets and allocate the manpower. If they do not understand the job,
neither the budget nor the manpower will reflect the necessary priorities. . . .
Somewhere near the top of EPA, we must find absolutely first rate, tech-
nically qualified people, or else we must expect a continuing ecological
crisis. . . . At this juncture we find ourselves caught between the style of
government representatives who play politics as usual and the style of
industry leaders who play business as usual. Neither is calculated to inspire
the confidence of an increasingly disenchanted public."
These reports, and particularly the report from Science, lead me to believe

that there is considerable in-fighting among top officials of EPA for increas-
ingly larger slices of the budget pie. It is to Mr. Ruckleshaus' credit that the
water hygiene program has thus far escaped the dismemberment suffered by
other programs since joining EPA. However, I am seriously concerned what
will happen if congress recognizes the need for drinking water legislation
and increased budget authority without directing that the program remain
intact. Even if Mr. Ruckleshaus is inclined to retain this program "in toto",
should be decide to resign from the agency in the future, the water supply
program will be subject to immediate butchery by the remaining assistant
administrators before the new administrator becomes familiar with the
organization.

It is not my intention to condemn EPA. They have done and are doing
some excellent work. Mr. Ruckelshaus' ability and determination to serve
the American public is unquestioned. What is questioned is the apparent
lack of understanding for the desperate need of a highly visible, reasonably
separate, financially independent agency, such as a "community water sup-
ply and water hygiene administration". The current direction of EPA is
instead to submerge programs in a multiplicity of departments involved with
individual limbs of the problem, but never the entire body of it.
The fault, however, does not lie entirely with Mr. Ruckelshaus and EPA.

On May 25, he testified before Congressman Paul Rogers' subcommittee on
Public Health and Environment of the Committee on Interstate and Foreign
Commerce. He was questioned on his support, or lack of it, for drinking
water legislation being considered by the House of Representatives. Con-
gressman Rogers' questions clearly brought forth answers from Mr. Ruckels-
haus indicating that as much as he may have wanted to take a positive
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stand on legislation which would greatly increase the financial base for a
water hygiene program within EPA, he could not do so because the Office of
Manpower and Budget would not let him.

This fact is further supported by his statement of last June 16 before the
American Water Works Association in Denver, where he announced the
establishment of a Public Advisory Committee to be drawn from technical
and professional associations for the study of drinking water standards. He
said that this committee would evaluate EPA technical studies and make
recommendations for legislation. Well, the groups who are participating in
that advisory committee had a hand in the development of the legislation
which was being reviewed by the Rogers Committee, but Mr. Ruckelshaus
as much as he may have wanted to, could not comment upon it.
In this regard, it is interesting to me that during a previous interchange

between Chairman Hart and Dr. Jessie Steinfield, Surgeon General, USPHS,
HEW, at hearings on the Effects of Mercury and other Toxic Metals on
Man and the Environment before the Subcommittee on Energy, Natural
Resources and the Environment, August 27, 1970. Dr. Steinfeld also ducked a
question on the need for drinking water legislation on the basis of the impend-
ing transfer of the Water Hygiene Program to EPA. However, he went on to
speculate that "shortly, you will be receiving proposals from the new agency
(EPA) which will both clarify and I think amplify the needed (legislative)
authority". This statement also implies to me that even HEW recognized a
need for legislation. That was more than a year ago. It is difficult for me to
understand why the Office of Management and Budget prevented either agency
from taking a position on this issue.

If this sounds like a wholesale condemnation of organization by executive
order, it is not—but it's close to it.
Do we really need a full-scale epidemic due to bacteria or toxic chemicals

in our drinking water to get attention to the fact that outside of a small
group of dedicated individuals, our water hygiene program was shelved back
in 1930 when we effectively licked the previously prominent threat to health
due to inadequately purified water.

If we had rested on our laurels in other areas of technology we would still
be flying Lockheed P-38's and marveling at black and white television. The
March of Dimes would have closed up shop after licking polio and the
Christmas Seal campaign would have ceased after significantly curtailing
tuberculosis.
But the men who made these strides did not stop. They forged ahead to

new conquests as conditions changed and new challenges surfaced in our
society.
Not so with water hygiene except for this small dedicated group working

tirelessly with an insignificant budget to protect the water supplies of inter-
state travelers, the water hygiene program was abandoned.
I have spent more than 1/2 of my life trying desperately to protect our

environment. I am disturbed at the extinction of the California Condor, the
Carolina Parakeet and the scores of other animals extinct or endangered,
and thus, I am pleased that the fish in our streams are receiving attention
to the tune of nearly one billion dollars in water pollution control efforts.
BUT—BUT what about that great endangered species called HOMO SAPIENS

or just plain people? When I ask, do we stop using them for guinea pigs and
instead use an ounce of prevention instead of a pound of cure.
How many more cities like Angola, New York, have to have 30% of their

population come down with gastroenteritis as in 1968. How many cities
like Pueblo, Colorado, and Ashville, North Carolina, have to scream for
help to produce higher quality water before we give assistance?
Many environmentalists walk around with buttons that say give the earth

a chance. How about giving the people a chance?
Last year's community water supply study, completed by the EPA's Divi-

sion of Water Hygiene clearly showed our drinking water supplies to be in
horrible shape. No one is dying and an upset stomach won't kill you but the
situation nevertheless, is disgraceful.

Before the community water supply study virtually no one ever knew that
a Division of Water Hygiene existed in the U.S. Government. No one knew
where to go with a problem on this subject. Finally, it has gotten some
visibility, let's not let it fade away.
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Because our water hygiene program is such a joke, one well known cos-
metic firm is successfully selling water for facial treatment at a rate of
$38.22 per gallon. The bottled water industry gets 800 a gallon when for the
same price you can get between 1500 and 4000 gallons of water out of your
tap, depending on what part of the country you live in and if you have an
individual well water supply, you can get up to 10,000 gallons for that price.
We can desalt sea water in a variety of ways, conservatively, at $1.00 per
thousand gallons, is it not strange that people are paying millions and mil-
lions of dollars for bottled water at the rate of just under one dollar a
gallon?

Obviously, the people have no faith in public drinking water. Tradi-
tionally, bottled water was used in the U.S. only as a status symbol of the
affluent. The general public never had to worry about drinking our tap
water—while you know that when traveling in most foreign countries you are
quickly cautioned not to drink the water. U.S. travelers abroad traditionally
live on a combination of bottled water and wine. Now the American middle
classes are drinking bottled water at home, not for status, but rather for
safety—they think. The joke is that bottled water has even less regulation
and standard requirements than tap water, thus, the safety factor is more
imagined than real. And, the biggest embarrassment of all to our industry,
this country, and our concerned water hygiene program, is that qualified
sources have reported that bottled water has been used in the White House
almost to the exclusion of tap water.

Recently, someone began to take a long look at the bottled water industry,
which is less regulated than any other water supply. Congressman Monagan
introduced HR 4147, authorizing EPA to establish national quality stand-
ards for bottled water. Well, that is truly amazing. Bottled water certainly
does have a rising market, but it is still infinitesimal compared to all sources
of normal tap water, which is not regulated by EPA so why should bottled
water be.
A study, sponsored by the Washington Evening Star during the past sum-

mer, did indeed prove that bottled water can and frequently does have
poorer quality than available tap water.
As a result of the published report, two major supermarket chains sus-

pended sale of (and the U.S. Supreme Court discontinued the use of) two
brands of bottled water.

Certainly, bottled water quality should be regulated but not as established
by a separate bottled water bill, rather by comprehensive legislation such as
that recently submitted by Senator Hart and Magnason. This legislation
could establish a highly visable and effective "Community Water Supply and
Water Hygiene Administration" which would, at long last, oversee the rights
and needs of the American public.
I recently called upon the Compliance Office of the Food and Drug Admin-

istration. I inquired about their interest in the newly publicized bottled
water problem. Their representative replied that they are aware of it, but
were not concerned over it. They have no plans to develop regulatory
standards under FDA jurisdiction, feeling that it should definitely come
within the mandate of EPA's water hygiene program. So what is EPA doing?
The answer is NOTHING. Congressman Monagan in numerous attempts to
obtain a reaction to the situation from EPA has received indications of
official foot dragging on the issue.

It is significant to the proposed legislation and the Committee on Com-
merce that bottled water is sold in interstate as well as international com-
merce.

SUMMARY

On a conceptual basis, all party's will, of course, agree that an administrator
should have the freedom to organize all programs under his purvue. In support
of this broad conceptual approach, the NWWA testified in support of the crea-
tion of the Environmental Protection Agency just over a year ago pointing out
that:
"The creation of this agency with the singular purpose of protecting our envi-

ronment provides at least an opportunity to look at the environment as an
integrated system upon which a coordinated effort can be made to improve its
present status and prevent additional degradation.
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"This agency will eliminate much of the present bureaucratic entanglement
and will, thus, be better able to assist the local and state agencies to fulfill
their own responsibilities. It will also be better able to make Congress aware
of present inadequacies existing in our federal environmental programs. Until
now, it is apparent that many departments of government have been concerned
with a single pollutant or a single environmental medium. This fragmentation
of effort has resulted in confusion, overlap and inefficient management making
it impossible to view the total effect of any pollutant on the environmental
system. The consolidation of the present agencies vitally concerned with tne
environment, will eliminate many of the aforementioned problems and will at
the same time assure that we do not create new problems in the process of con-
trolling existing ones."
At the same time, we indicated a sense of concern, however, less the water

hygiene program disappear through amalgamation or functionalization or be so
dwarfed by comparison with other organizational units as to interfere with the
launching of a new legislative initiative which you gentlemen are considering
and when all professional organizations concerned with water supply are in
agreement as to its importance. Along these lines, we councelled the Blatnik
reorganization committee, which was then considering the President's Reorga-
nization Plan No. 3 of 1970, along the following lines:
"Therefore, the National Water Well Association urges Congress in its future

deliberations to authorize comprehensive plans and appropriate required funds
to establish this vitally important environmental program (i.e. water hy-
giene). Furthermore, we believe within the framework of this committee's con-
sideration of the reorganization plan, that a strong recommendation should be
made to establish a major organizational division within EPA to be charged
with responsibility for providing (assuring) safe drinking water for the highest
quality to the American public."
From a practical point of view, history provides little hope that the Executive

Branch will develop an organizational panacea based on its past track record.
The water supply and pollution control units were treated like step-children
when they were located in DHEW during the 1950's and subsequent reorganiza-
tional experimentation with the water hygiene ( water supply) program should
not be left solely to the Executive Branch: Can this program be expected to
receive adequate attention with low billing as a division within the Water Pro-
gram Office of EPA wherein it is currently dwarfed by a ratio of 500 or more
to one by comparison with the highly visable, high priority water pollution con-
trol effort?
No, we cannot expect that the Executive Branch will arrive at an adequate

solution within a reasonable time. As we testified during the Roger's Committee
hearings "Unfortunately, too often, less publicized programs, but not less im-
portant programs, take a back seat to matters that receive the most publicity."
To anyone other than a veteran federal organization expert, the history of

federal organizational experiments will forever be a mystery but at least the
outlines are there and there are lessons to be learned from our experiences over
the last several decades.
Over 20 years ago, the conservation movement began to express concern with

respect to the legislative base, financial capabilities and organizational place-
ment of the water pollution control effort. In testimony supplied to the Blatnik
committee (page 204. 3rd paragraph from bottom) Mr. Lewis S. Clapper of the
National Wildlife Federation summarized the early history as follows:
"Some of us can recall when the Federal water pollution control effort was

located in the "seventh subbasement" as a branch within a division within a
bureau within a service within the Department of Health, education, and Wel-
fare. At that time, the agency did not even rate line items in the budget and
funds secured for the program were diverted into other activities."

Subsequently, water supply and pollution control efforts were merged to
create the Division of Water Supply and Pollution Control which administrated
the water Pollution Control Act of 1956 under the direction of the Surgeon Gen-
eral. Dissatisfied with the lagging water pollution control effort, notwithstand-
ing, substantial organizational base and appropriations, found the Congress
addressing the organizational issue directly in 1965 by establishing the Federal
Water Pollution Control Agency within DHEW. Shortly thereafter, the old
Division of Water Supply and Pollution Control, which had become the Federal
Water Pollution Control Agency, was transferred from DHEW to the Depart-
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ment of the Interior by the President's Reorganization Plan No. 2 of 1966. How-
ever, the residue of health functions relating to water supply, shellfish, recrea-
tion and the health aspects of water pollution control were left behind in
DHEW. Given the inadequate legislature and financial provisions under which
these fragments then existed, which is the reason why you gentlemen are hold-
ing hearings on the Water Hygiene Act of 1971, these functions would have
languished there but for the vision and leadership of C. C. Johnson. With the
establishment of the Consumer Protection and Environmental Health Service in
1968, administrator Johnson merged the several responsibilities in an effort to
create a viable organizational unit capable of conducting an integrated water
hygiene program of research, development, training, technical assistance and
enforcement.

Further, I submit that the development of a new legislative base and financial
viability is not enough. You must also address the organizational issue less the
very unit which has called attention to backsliding of our community water
supply systems is buried so low on the organizational chart and/or broken up as
a sacrifice to the functional approach at the very time when it should be used
as a foundation to mount the new initiatives which you gentlemen appear ready
to write into law.
And let there be no doubt about whether a crisis exists. A crisis does not

exist. But the potential risk is rising. Thus, we must organize now in order
to prevent a new crisis rather than wait, as in the case of the water pollution
control effort, until the problem is all too evident. Thus, as C. C. Johnson
indicated:
"The question we face is this: Are we going to wait until the public health

statistics reveal a drinking water crisis or are we going to begin now to
upgrade our water treatment and distribution systems to cope with the problems
of our own time and place? In the case of water hygiene, as in all of the many
environmental problems that face our Nation and the world today, if we must
wait for epidemiological studies of human illness to convince us of the hazards
it may well be too late."
To attack this problem, NWWA strongly points to the need for your action

on three concurrent issues: legislative authority, financial authorizations, and
the establishment of an organizational entity charged with the direct respon-
sibility for implementing all facets of the legislation under your consideration.

Mr. VOGT. Our next panelist, Mr. Chairman, will be Mr. Charles
Black of the American Water Works Association.
Senator SPONG. All right.
Mr. BLACK. Mr. Chairman, the American Water Works Associa-

tion is a scientific and educational society whose objective is the ad-
vancement of knowledge of both the professionals in the field of
public water supply and the public they serve toward the end of giv-
ing the American public the best water service that technology will
permit. In the association, some 22,000 members representing all the
disciplines and interests in the field contribute their efforts in the
pursuit of this objective. Thus, the association is happy to accept
your invitation to comment on amendment 410 to S. 1478, which
proposes to amend the 'Federal Hazardous Substances Act to assist
the water utility industry in continuing to provide high-quality
water and water service to the public.
In working toward its objective of promoting better water service

for the more than 175,000,000 Americans now served by public water
systems, the association has been concerned that constantly diminish-
ing Federal attention to the technical and training problems of the
water industry at a time when its problems are burgeoning will in-
evitably lead to a crisis in water safety that will have to be met by
an inefficient crash program. Although the association strongly be-
lieves that most of the problems of the field can best be solved at the
level of government or private enterprise nearest the people served,

•
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it has recognized that the small unit operations that constitute
most of the Nation's 30,000 water utilities are not equipped to .do
basic research nor to provide advanced training in the developing
technology of the field. Thus, it feels that the provisions of amend-
ment 410 to S. 1478 for support of research and training, as well as
those which would give assistance to State agencies in their surveil-
lance and technical assistance roles, are important steps to assure the
continued safety and service of community water supplies in the
United States.
One basic problem with the bill is that it includes provisions relat-

ing to recreation waters and thereby creates confusion between
drinking water and water hygiene standards. Such statements as
"water safe for drinking, recreation, and other human uses" would
seem to imply that the quality requirements of raw waters and
treated waters are the same. Furthermore, recreation waters are now
covered and funded in water pollution control legislation and should
not be duplicated here.
Recognizing the desirability of uniform drinking water stand-

ards, the association supports the proposal to develop standards that
cover chemical, physical, and radiological, as well as bacteriological,
characteristics of water supply. It does not believe, however, that
standards relating to such characteristics, nor to "viruses, caustic
agents, or any other organic or inorganic substances which are haz-
ardous or may be potentially hazardous to public health" should be
developed in 90 days. Standards for drinking water quality must
be established on the basis of scientific fact, not on the guestimates
of scientists who have not had the opportunity to do the basic re-
search necessary to establish quality criteria. Emotion-based stand-
ards are not only wastful, but can be dangerous in undermining the
confidence of the public in water supplies that are safe.
The association suggests that the presently established Public

Health Service Drinking Water Standards plus such other con-
firmed standards as are based on adequate research be put into effect
as interim standards until new criteria, based upon research and
experience, can be developed.
In supporting the development of Federal drinking water stand-

ards, the association certainly agrees with the intent that they be
enforced through the existing State agencies which are already
charged with this responsibility, limiting direct Federal enforce-
ment to the interstate carrier supplies as at the present time. It does
feel, however, that the potential overburden of reporting require-
ments and prescribed procedures that are part of the present plan to
offer assistance to the States may negate the benefits of the profferred
assistance. Perhaps the reduction of report requirements to cover
only violations of the standards would make the assistance more
effective without significantly diminishing the controls required.
The cooperative relationship of Federal and State agencies and

local utilities advocated in the bill has been the secret of success in
making the Nation's water service the best in the world. In the past
few years, however, the input of both the Federal and State agencies
to this team effort has decreased in effectiveness as most of the
funds and training personnel have been diverted into the much more
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publicized problems of pollution control. Restoration of the effec-
tiveness of the water supply team at the State and local level, as the
provisions of the bill would permit, can certainly be accomplished
much more rapidly and economically than could duplication of their
facilities and functions at the Federal level. The provision not only
of funds but of personnel to assist States in putting their water
supply surveillance and technical assistance programs on a level
commensurate with the importance of safe water supply to the public
is an important step. And the establishment, within the EPA, of an
Office of Community Water Supply Programs will be an equally
important step in giving the drinking water program the status it
requires to make the Federal partner an effective member of the
team.
The association feels that a National Water Hygiene Advisory

Council can be a very effective means of providing a sound, practical
base in the implementation of this legislation, but this will only be
true if the Council is made up of representatives of the various ele-
ments of the public water supply field that have to do with the man-
agement, operation, and surveillance of community water systems. It
is through the Council that the cooperative Federal-State-local rela-
tionship can be given official sanction and direct, effective communi-
cation. The current language of the bill does not prevent the appoint-
ment of such a Council, but it does permit the appointment of a
council that would be unable to provide the base of practical experi-
ence and diverse viewpoints representative of the water supply field.
The bill should include among the specified members of the Council
at least three members of the water utility field to assure this prac-
tical input.
In addition to the above views on major provisions, there are a

few other points upon which the association wishes to comment:
Under section 302(d), the Administrator is given sole discretion

as to the adequacy of State enforcement procedures. This is cer-
tainly a matter upon which Council advice would seem in order.
In both section 302 (f) and (i), provision should be made to re-

quire that the findings of inspections and the information included
in reports be furnished to the water utilities involved before being
made public so that the utilities can take appropriate action to pro-
tect the public from the potential hazard and avoid inflicting upon
the public the traumatic consequences of the kind of crisis that
often results when the news media overdramatize the facts.
Under section 302(k), (1), and (D) "sewage treatment" and

"water pollution abatement techniques" are included in the list of
supportable research. Under other legislation, water pollution con-
trol research is, of course, already adequately funded. We would
recommend eliminating these two items from the list to avoid dilu-
tion of this badly needed specific effort.
Under section 302(1) (1), "authorizing study and demonstration

grants," it is not clear from the language whether investor-owned
water utilities can participate in the program. As they constitute
approximately 25 percent of the total number of community water
systems, as many of them are among the best able to handle demon-
stration projects, and as we feel that the full resources of the field

a
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should be available to participate in the task, we urge that their in-
clusion in this program be made specific.
The association will be very happy to offer further comment on

the statements it has made or on any other features of the bill. It
feels strongly that the support for research and training, as well as
for State surveillance and technical assistance programs, are vital to
the continued provision of high-quality water service to the public.
I would like to add one more comment, Mr. Chairman, if I may. I

think we all realize that we are not making any more water these
days. All water is recycled water. AWWA. last year adopted a policy
statement on water recycling and our research foundation has
adopted this as a research project. We have applied for a grant from
EPA_ to study this problem. We realize the importance of it. Our
association is taking the leadership or at least endeavoring to take the
leadership in the research on this very important problem since this
can be, and possibly will be, a future source of raw water for our
industries in certain areas. I have instructed our executive director
to file with you a copy of our official policy statement which he will
do.
Senator SPONG. We would be pleased to receive that, Mr. Black.

Thank you very much.
(The statement follows:)

USE OF RECLAIMED WASTEWATERS AS A PUBLIC WATER SUPPLY SOURCE

The American Water Works Association recognizes that properly treated
waste waters constitute an increasingly important element of the total available
water resources in many parts of the North American continent as well as else-
where in the world.

Historically, wastewaters have been reused after discharge of the effluents to
streams and into the ground. This practice has provided dilution, separation in
time and space, and has allowed natural treatment phenomena to operate before
reuse. In contrast to such indirect reuse, planned direct reuse is increasingly
being made of reclaimed waters for wide varieties of beneficial uses such as
industrial cooling, certain industrial processes, irrigation of specific crops and
recreational areas. Moreover, there is increasing use of reclaimed waters for
planned ground water recharge.
The Association believes that the full potential of reclaimed water as a re-

source should be exploited as rapidly as scientific knowledge and technology will
allow, to the maximum degree consistent with the overriding imperative of full
protection of the health of the public and the assurance of wholesome and potable
water supplied for domestic use. The Association encourages an increase in the
use of reclaimed wastewaters for beneficial purposes, such as industrial cooling
and processing, irrigation of crops, recreation and, within the limits of histori-
cal practice, ground water recharge. Further, the Association commends efforts
that are being made to upgrade wastewater treatment and to improve quality
before discharge into sources of public water supplies.
The Association is of the opinion, however, that current scientific knowledge

and technology in the field of wastewater treatment are not sufficiently ad-
vanced to permit direct use of treated wastewaters as a source of public water
supply, and it notes with concern current proposals to increase significantly
both indirect and direct use of treated wastewaters for such purposes. It urges,
therefore, that immediate steps be taken, through intensive research and devel-
opment, by the AWWA Research Foundation and the Water Hygiene Division
of the Office of Water Programs in the Environmental Protection Agency to
advance technological capability to reclaim wastewaters for all beneficial uses.
Such research and development is considered to be of greater national need than
that now being directed to desalinization. It should:

1. Identify the full range of contaminants possibly present in treated waste-
waters that might affect the safety of public health, the palatability of the
water, and the range of concentrations
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2. Determine the degree to which these contaminants are removed by various
types and levels of treatment

3. Determine the long-range physiological effects of continued use of reclaimed
wastewater, with various levels of treatment, as the partial or sole source of
drinking water

4. Define the parameters, testing procedures, analytical methodology, allow-
able limits, and monitoring systems that should be employed with respect to the
use of reclaimed wastewaters for public water supply purposes

5. Develop greater capability and reliability of treatment processes and equip-
ment to produce reclaimed water of reasonably uniform quality in view of the
extreme variability in the characteristics of untreated wastewaters.

6. Improve the capabilities of operational personnel.
The Association believes that the use of reclaimed wastewaters for public

water supply purposes should be deferred until research and development
demonstrate that such use will not be detrimental to the health of the public
and will not adversely affect the wholesomeness and potability of water supplied
for domestic use.

Mr. VOGT. Our next panelist will be Prof. Leonard Dworsky.
Dr. DWORSKY. I am Leonard B. Dworsky, and I am professor of

civil engineering and director of the Water Resources and Marine
Sciences Center at Cornell University, Ithaca, N.Y.
In these days of ecological concern, it is shocking to reflect that

this hearing, in 1972, is perhaps the first ever held in the Senate of
the Unites States specifically addressed to the subject of the purity
of water used for drinking by every man, woman, and child in the
Nation.
Other speakers on this panel have recognized this point and I be-

lieve that it is very important to keep this matter in mind.
My first task on joining the U.S. Public Health Service in 1946

was to bring to completion the work that had been started in revis-
ing the Public Health Service drinking water standards. Since the
adoption of the 1946 revision of those standards attempts have been
made to modernize and make effective the control over the quality of
drinking water.

Until today, Mr. Chairman, no program has yet been devised by
the Congress to protect the American people against chemical, virus,
and bacteriological contamination of drinking water; no effective
program has been established by the Congress to develop, through
research, drinking water purification devices and equipment to safe-
guard our people against chemicals already present in the Nation's
lakes and rivers; no concern has been shown by the Congress until
today to insure the continued establishment of an office within this
great Federal Government responsible for the purity of the water
we all drink.
I was interested in listening to Mr. Lehr's comments about his

concern for wildlife. I, too, am concerned about our natural re-
sources in this ecological age. Yet, more concern has been shown for
alligators and to the toxic materials fed coyotes and other predators;
to the osprey and eagle than to the drinking water needed for human
life. I simply ask for equal time for human beings.
I sometimes think that we have forgotten about human ecology.

Your family and mine are rather important to us and we are rightly
concerned about the water they drink.
I have prefaced my statement with these introductory remarks,

Mr. Chairman, in order to thank you and the members of this com-

2
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mittee, and especially to thank Senators Magnuson and Hart, for

holding these unique hearings and for introducing in the Senate the

legislation under consideration, as well as to stress the importance of

the subject of this hearing.
Now, Mr. John Vogt, the chairman of this panel appearing be-

fore you on Amendment 410 to S. 1478, has presented you with a new

draft bill as a substitute for the provisions contained in Amendment

410. I am pleased to represent three organizations this afternoon that

join with the members of this panel and the organizations they

represent, in supporting the new draft bill.
I want to present a statement that has been prepared by Prof.

Bernard B. Berger, chairman of the Environmental Quality Man-
agement Committee of the Division of the American Society of
Civil Engineers.
Senator SPONG. That will be received.
Dr. DWORSKY. I would like you to note the experience of some of

the persons involved in this hearing. Mr. Berger, for example, has
been assistant chief for research of the Public Health Service's Na-
tional Water Supply and Water Pollution Control program prior to

his retirement in 1965.
During 1969 he was a special assistant for water resources to Dr.

Lee DuBridge, the President's science adviser. He spent a large part
of his career working at the Robert A. Taft Engineering Research.
Center, dedicated in 1954, for which he had responsibility for drink-
ing water and other research. During much of that time his research
funds were in the order of less than $200,000; enough money to
support three or four technical people.
The second organizational statement is by Prof. Robert Baumann

and represents the American Association of Professors of Sanitary
Engineering. Professor Baumann is a past president of the associ-
ation and is one of the outstanding educators in American Uni-
versities in environmental matters.
With your permission, Mr. Chairman, I request that this statement

be included in the record of these hearings.
Senator SPONG. That will be received.
Dr. DWORSKY. Thank you. The third organization I represent is

the Universities Council on Water Resources. I am pleased to
present to you a resolution passed unanimously at the 1970 annual
meeting of the Universities Council on Water Resources held at the
Virginia Polytechnic Institute, Blacksburg, Va., in my capacity as
chairman of the Council's Committee on Water Quality. Prof. William
Walker, head of the Virginia Water Resources Center at V.P.I. is
one of the important leaders of the Council and heads our legislative
committee. As a result of this resolution, bills were introduced in
the House by Congressmen Howard Robison of New York and Paul
Rogers of Florida to strengthen the national drinking water pro-
tection program in the Environmental Protection Agency.

Senator SPONG. I attended the 1970 meeting at Blacksburg.
Dr. DWORSKY. Yes; I recall that you did, 111r. Chairman.
Senator SPONG. Go right ahead, excuse me.
Dr. DWORSKY. While extensive hearings were held in the House

Committee on Interstate and Foreign Commerce under the chair-
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manship of Congressman Rogers (Subcommittee on Public Health
and Environment) in May 1971, no report was issued on the bills
under consideration as a result of inaction in the House. At our 1971
meeting in Corvallis, Oreg., we indicated to Mr. Rogers in a second
resolution that we looked forward to their further action.
These two resolutions are part of my record and I would like to

have them along with my statement included in the record.
Senator SPONG. They will be received.
Dr. DWORSKY. Last, I would like to speak about my own position,

having spent nearly four decades at this work, and I would appre-
ciate the privilege of letting me say a few words on some of these
matters.
While we hold with what Mr. Vogt has said about the new draft

bill that has been presented to you, I want to add that the most
important single matter before us is the matter of chemicals in our
natural water supplies and in our drinking water supplies. This is a
matter that has not been given enough consideration by this Nation,
by our water supply industry, or by the water pollution control
program, and we are in grave need of a new and effective national
effort.
Dr. Okun made a good presentation about this question and Mr.

Nader added to it, but the most important thing before us is to gain
new information through research about how to take out chemicals
and other materials that are now in water. We must do this through
research programs. Such programs need to be re-invigorated in order
to develop the basis for needed new drinking water standards.
Let me suggest to you that there are a group of people to whom

we all owe a debt for one public service, we have one of the great
leaders, Mr. Henry Grazier, of the Dallas water supply system here
today. But whether in the smaller or larger communities, we should
recognize the people who have the responsibility to produce a safe
drinking water everyday for all of us.
In the large cities they have well-trained people; in the smaller

cities, less well-trained people. It is amazing that we are still able,
everyday, to produce a water supply that is primarily safe. But, they
have to be provided with new information. We cannot look to them
for developing the new research because they have a large enough
task of managing the facilities that we now have.
Thus, the large number of people, 175 million or more, that drink

water out of the public water supply systems, have a great depend-
ence on a few to protect us against environmental hazards.
I would like to move now to the ideas in my statement on demon-

stration grants. I believe, Mr. Chairman, that I would just as soon
see the item of demonstration grants out of the bill. The reason is I
don't think we need it now. Until we have something new to demon-
strate, we don't need it. In the next several years, if we are able to
have new technology developed so we can take out some 39 chemicals
that the experts say we can't take out with our present technology,
then at that time I think it would be proper to have a demonstra-
tion program to show how to do it. Until that time, I think we can
save ourselves some money and not get into that particular aspect
of the bill.
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Next, I think we should be concerned about bottled water in this
bill. This matter has been mentioned today and I think a bottled
water section should be provided in the bill. I suggest further that
better protection for the interstate traveler ought to be provided in
this bill. In the early days we used the Public Health Service drink-
ing water standards for people traveling on steamships plying the
Ohio River and Great Lakes that were, in older days, carriers of
cholera from State to State. Then we used them on railroads and
buses and airplanes. Today, most people travel interstate by automo-
bile. We ought to have a concern for the many travelers that go
across the country every day by the millions on the Interstate High-
way System and on the National Highway System and find some way
to provide protection for them.

Next, with respect to the toxic substances bill, I would suggest, if
you find it possible, that you separate this bill from the toxic sub-
stances bill. You have had many hearings, I know, with respect to
that bill, and it may be that you may further both bills by separat-
ing this one out and moving it forward on parallel with the other
bill, which I know has a great many complications.

Finally, with respect to two matters on which there may be some
conflict. One is the matter of whether we should have construction
funds to help the cities build waterworks systems. There was some
discussion in the House on this matter.
The second is the nature of the enforcement provision. If you find

that these two matters cause enough concern to the committee so
that it may tend to hold up the entire bill, I would hope that you
would deal with what I call the basic provisions of the bill; the re-
search, standards, training, education and State program grants, all
of those things outside of enforcement and grants for construction.
One of the most important parts of the bill is the provision of

grants to assist the States. This item is supported strongly. With re-
spect to enforcement and construction grants for facilities, if this
becomes a problem for whatever reason, I wish you would approve a
bill that would at least have the basic provisions. If you feel you
must have a bill with enforcement, I would hope that you would opt
for that provision which I believe Mr. Vogt has included in his bill.
I would prefer, personally to go along with the explanations pro-
vided by Mr. Nader this morning and I think that this is not very
far from the provisions for which Congressman Robison testified in
the House. This approach to enforcement provides something less
than proposed by Mr. Rogers; something more than proposed by
the A.W.W.A. provisions.
I hope you can find some reasonable solution to these matters. Let

me close by saying that I would like you to note that water pollu-
tion is exacting a terrible price as a result of delays by the Congress,
by not participating in a strong local-Federal team for several dec-
ades. We couldn't get around to making that decision, and the
delays imposed have been a heavy burden.
Air pollution, too, is exacting a terrible price as a result of delays

imposed by the Congress in not allowing the Federal Government to
participate effectively in developing a strong Federal, State, local
team between the deadly Donora, Pa., air pollution episode in 1948
and the several air quality acts beginning about 1967.
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And I am suggesting to you that the price we have been paying
for not developing effective and timely programs for water and air
pollution will be minor if a serious breach is made in the wall—the
drinking water supply systems of this nation—that protect all of us
from the contaminants that exist, and hopefully from future new or
larger volumes of known contaminants.

It seems to me the time has come when we must act. There is no
point in delaying any further. I hope that you will find that this bill
we propose will be an effective supplement to the Federal Water
Pollution Control Act.
I agree with Mr. Lehr in his position there should be an agency to

deal with this. I don't disagree with him concerning the needs of the
20 million people who don't have water supply systems available to
them.
This completes my statement, Mr. Chairman. I have an historical

document you may find interesting. It has 13 documents that itemize
the need for drinking water research over the past 15 years.
As a contribution to public education, I would like to have this

included in the record.
Senator SPONG. We would be pleased to receive it.
I very much appreciate your testimony. I agree with you about

the urgency of the situation. I make no apology for Congress,
though. You heard me in my brief exchange with Mr. Nader this
morning about the beginning of the air pollution efforts in 1967.
Frankly, it was only after the public interest developed to a point
that legislation could be supported that we began to move in a direc-
tion that was quite obvious to many in the Congress for years be-
fore 1967. But there was a great change in the public attitude in the
years 1967, 1968 and 1969 to the point where—I used to talk about
air pollution and people would squirm in their seats. It was a very
dull subject for them. I put people to sleep all over Virginia.
Then, suddenly, they were grabbing me and saying you have been

on this committee why haven't you done something.
I don't know how it all came to a head, but edaresay Mr. Nader

was quite right this morning in predicting that we may find the same
sort of history with drinking water.
Dr. DWORSKY. Our comments, Mr. Chairmen are addressed to the

Congress. What we are trying to say is, look, you have had oppor-
tunities to consider these matters, and I know this is so because I
helped prepare the legislation in 1947 for the first Federal water
pollution control act.
So, I know the history well. I know there was a great deal of in-

terest at that time, but we didn't have the keen interest that you
are referring to during these last half dozen years. My hope would
be to take t-,dvantage of our experience in these other fields, learn
from them and no longer delay in this area so important to public
health protection.
If something does happen it will be really quite a tragedy.
Senator SPONG. I think we have a responsibility that was pointed

out this morning and that is to try to alert the public to some of the
facts that you gentlemen are coming in here with. I don't think man
understands what an endangered species he is becoming in terms of
this.

S.
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(The statement and attachments follow:)

STATEMENT OF LEONARD B. DWORSKY, DIRECTOR, WATER RESOURCES AND MARINE
SCIENCES CENTER, CORNELL UNIVERSITY

Mr. Chairman and members of the committee, my name is Leonard B. Dwor-
sky and I am Professor of Civil Engineering and Director of the Water Re-
sources and Marine Sciences Center at Cornell University, Ithaca, New York.
In these days of ecological concern, it is shocking to reflect that this hearing,

in 1972, is perhaps the first ever held in the Senate of the United States
specifically addressed to the subject of the purity of water used for drinking
by every man, woman and child in the Nation.
My first task on joining the United States Public Health Service in 1946 was

to bring to completion the work that had been started in reyising the Public
Health Service drinking water standards. Since the adoption of the 1946 revi-
sion of those standards attempts have been made to modernize and make effec-
tive the control over the quality of drinking water. As of Monday, March 20,
1972:
No program has yet been devised by the Congress to protect the American

people against chemical, virus and bacteriological contamination of drinking
water;
No effective program has been established by the Congress to develop, through

research, drinking water purification devices and equipment to safeguard our
people against chemicals already present in the Nation's lakes and rivers;
No concern has been shown by the Congress to insure the continued establish-

ment of an office within this great Federal government responsible for the
purity of the water we all drink.
More concern has been given to providing water for alligators in the Ever-

glades; to the toxic materials fed Coyotes and other predators; to the Osprey
and Eagle than to the drinking water needed for human life.
Mr. Chairman, I, too, am concerned about our natural resources in this

ecological age. I simply ask for equal time for human beings.
I have prefaced my statement with these introductory remarks Mr. Chairman,

in order to thank you and the members of this committee, and especially to
thank Senators Magnuson and Hart, for holding these unique hearings and for
introducing in the Senate the legislation under consideration, as well as to
stress the importance of the subject of this hearing.
Mr. John Vogt, the Chairman of this panel appearing before you on Amend-

ment 410 to S.1478, the Toxic Substances Control Act, has presented you with a
new draft bill as a substitute for the provisions contained in Amendment 410.
I am pleased to represent three organizations this morning that join with the
members of this panel, and the organizations they represent, in supporting the
new draft bill.
The views of the first organization is contained in a statement prepared by

Professor Bernard B. Berger, Chairman of the Environmental Quality Manage-
ment Committee of the Sanitary Engineering Division, American Society of
Civil Engineers.

Professor Berger was the Assistant Chief for Research of the Public Health
Service's National Water Supply and Water Pollution Control program prior to
his retirement in 1965.
During 1969 he was a special assistant for water resources to Dr. Lee

DuBridge, the President's Science Adviser.
With your permission, Mr. Chairman, I request that this statement be in-

cluded in the record of these hearings. (Attachment A).
Mr. Berger's statement supports the new draft bill, specifically prefers to have

the enforcement provisions applied through a State grant program whereby
the Federal government, by having an opportunity to review the States program
through a review process under a financial grant procedure, would maintain
pressure on the States to produce the results desired.
He makes a very strong statement for the basic need for the legislation, for

national minimum standards and particularly for new efforts concerning the
chemical aspects of the problem.
In addition, the National Water Policy Committee of the American Society of

Civil Engineers, and of which I am a member, under the chairmanship of Mr.
Joseph Friedkin. strongly supports the enactment if a bill which will strengthen
the Nation's policies and programs aimed at protecting the drinking water sup-
plies of the American people.



108

The views of the second organization is contained in a statement prepared by
Professor Robert Baumann of Iowa State University representing the American
Association of Professors in Sanitary Engineering. Professor Baumann is a Past
President of the Association and is one of the outstanding educators in Ameri-
can Universities in environmental matters.
With your permission, Mr. Chairman, I request that this statement be in-

cluded in the record of these Ilearings. (Attachment B).
The third organization I represent is the Universities Council on Water

Resources. I am pleased to present to you a resolution passed unanimously at
the 1970 annual meeting of the Universities Connell on Water Resources held
at the Virginia Polytechnic Institute, Blacksburg, Virginia, in my capacity as
chairman of the council's committee on water quality. Professor William
Walker, head of the Virginia Water Resources Center at V. P. I. is one of the
important leaders of the Council and heads our Legislative Committee. As a
result of this resolution, bills were introduced in the House by Congressmen
Howard Robison of New York and Paul Rogers of Florida to strengthen the
national drinking water protection program in the Environmental Protection
Agency.
While extensive hearings were held in the House Committee on Interstate

and Foreign Commerce under the Chairmanship of Congressman Rogers (sub-
committee on Public Health and Environment) in May, 1971, no report was
issued on the bills under consideration.
At the Council's 1971 annual conference at Oregon State University, Corvallis,

Oregon, a second resolution was passed unanimously indicating the high concern
of the Universities Council about the quality of drinking water supplies, con-
gratulating Mr. Rogers and the members of his committee for their interest and
for the hearing held, and noting the need for action to bring the proposed legis-
lation into being.

This conference is one of a series of meetings that have been held annually
since 1965.
The Universities Council on Water Resources is an organization of univer-

sities that are active in both graduate education and research in water re-
sources. The aim of the council is to encourage education and research in these
areas and to provide a clearinghouse for information as well as a forum for
discussion of questions of mutual interest.
The present membership of the Universities Council on Water Resources

stands at 67 and each of the member universities is represented at council meet-
ings.by officially appointed delegates or their alternates.
Membership is open to United States universities only but a number of foreign

universities have become affiliated with the organization. A list of the member
universities is attached as Appendix A to the resolution and you will note that
this list represents a very large group of major universities in the United States.
The Universities Council strongly urges the enactment of an effective pro-

gram to protect the Nation's drinking water supplies, Mr. Chairman, and with
your permission, I request that the resolutions of 1970 and 1971 be placed into
the record of these hearings. (Attachment C).

Speaking for myself now, Mr. Chairman, as a person deeply concerned with
the subject of drinking water protection during a professional career in envi-
ronmental affairs spanning nearly four decades, I support the draft legislation
proposed by Mr. Vogt and submit a brief commentary with respect to a few
items of the proposal.
Standards of Water Quality.—The modernization of existing law to allow the

effective development of standards of chemical quality for drinking water as
well as of standards for biological, physical, radiological, or other contaminants
and for other desirable qualities of drinking water is the most important aspect
of the proposed legislation.
Let me digress here, Mr. Chairman, and suggest that the matter of chemicals

Is the single most important matter, I believe, before this committee.
Chemicals in our natural water supplies and in our drinking water supplies

Is a matter that has not been given enough consideration by this Nation, by our
water supply industry, or by the water pollution control program, and we are
in grave need of a new and effective national effort.
We again point out that at present the drinking water standards of the Fed-

eral government and their enforcement provisions apply only to communicable
diseases. From my own knowledge as a result of 18 years in the Public Health
Service, HEW's general counsels have held that, as I understand it, the matter
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of enforcement of the Federal drinking water standards with respect to the
Interstate quarantine regulations do not apply to chemical standards.
This is a major reason why the provisions of the bills before this committee

dealing with chemical standards and related matters are so important.
Research, Training, Technical Assistance and Information.—On the matter

of research, I cannot emphasize too strongly that our present technology is not
capable of taking out many of the contaminants that exist in the surface waters
of the United States, or in the groundwater. Some 39 out of 50 chemical con-
stituents that are likely to be present in water are earmarked as not able to
be removed through standard drinking water purification technology.
We owe a great debt, Mr. Chairman, to the men and women who man the

water supply systems and water purifications works that strive to provide, and
for the most part still do provide, pure drinking water to over 175 million per-
sons each day. The walls over which they stand guard to protect seven out of
every eight citizens against chemical, bacterial, and viral contaminants con-
tained in the polluted water resources of our country are very thin. Daily,
these fragile walls are becoming less safe as they are increasingly assaulted by
new chemicals or by increasing amounts of well-known substances such as mer-
cury, cadmium, lead and similar materials.
At one time we thought we had an ability to take care of new pollutants that

might affect the drinking water supply systems. As time went on, and as indus-
try developed, we developed more sophisticated chemicals while normal drinking
water treatment technologies stayed essentially the same. As a result, our abil-
ity to absorb new shocks, to meet new problems affecting the Nation's drinking
water supplies, became less.
I am afraid we are at the stage whereby some day—and it might be very

close—we might have one overly harmful chemical pass through this thin pro-
tective wall in an amount dangerous to humans. Then where do we go—what do
we do? It is because of this that my concern is so large at the present time.
You say, "Prove it," and I don't know how I can prove it to you. Prudence

would dictate, however, that we ought to be much better prepared for the future
than we are.
Enforcement and Financial Aid to Construct Water Systems.—There are two

items on which there is likely to be disagreement. The first pertains to Federal
enforcement of drinking water standards. The second relates to the provision of
financial aid to assist communities to construct water systems.
In formulating its program, I hope the committee will consider the bills be-

fore it in two parts.
First, to consider and recommend favorable action on those items I would

identify as basic provisions. These include all provisions of the draft bill except
for enforcement and financial aid to construct water systems.

If there is a disagreement that develops as a result of the testimony, I think
we must not be delayed in enacting the basic provisions.
Second, to consider the items of enforcement and financial aid for construc-

tion apart from the basic provisions. If the committee finds there is substantial
disagreement on these two items, they may find it preferable to reconsider them
as experience develops in the basic provisions.

If, however, the committee is determined to enact an enforcement provision,
I would support the proposal by Congressman Howard Robison in his testimony
before this committee.

Similarly, if the committee is determined to enact a financial aid provision to
help local agencies construct drinking water supply works, any new provision
should consider the financial aid programs already authorized by the Public
Works and Economic Development Act, and through the Farmers Home Admin-
istration and the Department of Housing and Urban Development.
Demonstration Grants.—I believe the provision for demonstration grants can

be omitted at this time until research findings provide us with new drinking
water treatment technology that can effectively be demonstrated.
Bottled Water.—I recommend, Mr. Chairman, that the committee take full

cognizance of the important need to provide stronger state and federal super-
vision over the growing use of bottled waters, much of which is involved in
interstate commerce. I hope the committee will draft an appropriate regulation
for inclusion in this drinking water protection legislation.

Protection of Interstate Travelers.—A main purpose of existing legislation
was to protect the health of persons traveling on common carriers between
states. In earlier years this meant steamships and railroads. It has also in-

78-238 0 - 72 - 8
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eluded buses and aircraft. But most people travel by automobile and this class of
interstate traveler, by the millions, is afforded little protection. New legislation
should provide for the protection of the traveling public, at least on the new
interstate highway system as well as on the older national highways.

Relation to Toxic Substances Bill.—You and the committee, Mr. Chairman,
have been deeply involved in the very large Toxic Substances Bill. I recommend
that this important amendment concerning drinking water protection be con-
sidered as a separate bill apart from the Toxic Substances proposal. In doing
so, it may facilitate action on both bills.
In closing, Mr. Chairman, I want to note that water pollution is exacting a

terrible price as a result of delays imposed by the Congress in not allowing the
Federal government to participate effectively in developing a strong Federal,
State, local team during the 36 years between 1912 and 1948, and for the further
delays imposed between 1948 and 1965 by not providing the financial and regu-
latory means.

Air pollution is exacting a terrible price as a result of the delays that were
imposed by the Congress in not allowing the Federal government to participate
effectively in developing a strong Federal, State, local team between the deadly
Donora, Pennsylvania, air pollution episode in 1948 and the several Air Quality
Acts beginning about 1967.
Yet the price we have been paying for not developing effective and timely

programs for water and air pollution will be minor if a serious breach is made
in the wall—the drinking water supply systems of this Nation—that protect
all of us from the contaminants that exist, and hopefully from future new or
larger volumes of known contaminants.
Thus, the Congress must not delay any longer on the matter of enacting a

basic law that, supplemented by the programs under the Federal Water Pollu-
tion Control Act, will provide for the effective mobilization of the resources of
this Nation to insure the continued availability and purity of the daily drink-
ing water supply essential to the life of our people.

This completes my prepared statement, Mr. Chairman. I have also prepared a
brief appendix to my statement containing a summary of the principal Com-
mission reports and recommendations during past years. I believe these notes
will be useful in developing a better understanding of what you and your
committee are trying to achieve. While these notes appear in the 1971 House
Hearings, I believe the educational value of this material to be important. Since
some persons will see only this document I ask your permission to have it
placed in the record of these hearings.
We are all grateful for the sense of urgency you have given the matters be-

fore you today, Mr. Chairman, and we want to extend our thanks to you and the
members of the committee.

STRENGTHENING THE FEDERAL DRINKING WATER PROGRAM—A STATEMENT ON
BEHALF OF THE AMERICAN SOCIETY OF CIVIL ENGINEERS

My name is Bernard B. Berger. I am Chairman of the Environmental Quality
Management Committee of the Sanitary Engineering Division, American Soci-
ety of Civil Engineers. I am also the Director of the Water Resources Research
Center and Professor of Civil Engineering and of Public Health at the Univer-
sity of Massachusetts at Amherst, Massachusetts.
My statement is presented on behalf of the American Society of Civil

Engineers. It reflects a personal experience extending over a third of a century,
including responsibilities as Assistant Chief for Research of the United States
Public Health Service Water Supply and Pollution Control Program up to
1965, at which time I joined the University of Massachusetts. During the greater
part of this period, I was directly concerned with water supply research and
particularly with trying to obtain funds and physical resources needed to
undertake the important tasks confronting the Nation.
I need not emphasize the very close association that has existed between the

American Society of Civil Engineers and the Federal Agencies concerned with
water resources development in general and public water supply in particular.
This latter association goes back to the first quarter of the century when the
American Society of Civil Engineers was one of the agencies that participated
in the early development of the Public Health Service Drinking Water Stand-
ards. These Standards have provided a guide to the Nation's States and commu-
nities in the development of systems for the development, treatment and distri-
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bution of drinking water. Our Nation's fine record in protection of the public
health against water borne disease is testimony to the effectiveness of these
Standards. It is testimony also to the very close association that has existed
between public officials concerned with the safety of water supplies and the
engineers and scientists who were responsible for the planning, design, con-
struction and management of these water supply systems. The Public Health
Service Drinking Water Standards have been adopted with only minor changes
by the World Health Organization and the Nations of the world.
The American Society of Civil Engineers noted with increasing concern dur-

ing the last decade an apparent lowering of the priority of importance assigned
by the Department of Health, Education and Welfare to its public water supply
program. The low priority was reflected in the small budget provided for water
supply activities, slightly more than $2 million annually for the whole Nation.
Of this sum approximately $100,000 was devoted to research. It is encouraging
to note that the Environmental Protection Agency, to which the Federal Water
Hygiene Program was transferred, has increased the funding base. However,
the annual Federal expenditure for protecting the quality of drinking water
supplies currently amounts to only about two cents per capita. The consequences
have been evident in the practical withdrawal of support for extramural re-
search, particularly in the Universities, the reduction of training support pro-
grams, and a reduction in the number of technical personnel assigned to provide
technical assistance on difficult problems to the States. The overall effect was
the weakening of a program that had once been one of the most vigorous, vital
and productive engineering efforts of the Federal government.
Among the reasons for this undesirable development, two appear to be par-

ticularly important, as well as ironic: the increasing strength of the Federal
water pollution control program and the low incidence of water borne illness.
Engineers and scientists engaged in water quality control, whether pollution
control or public water supply, have always known that protection of public
water supplies resulting from control of water pollution could be only partial
at best. Any assumption that an effective Federal water pollution control pro-
gram reduces the need for a strong and vigilant Federal water hygiene program
is wrong and it is dangerous.
Those of us who were directly concerned with the Federal responsibilities and

program in water hygiene have repeatedly called attention to the fact that the
Nation's interest could not possibly be well served by what appeared to be
unwarranted complacency regarding the status of public drinking water sup-
plies. The dynamics of national growth and development inevitably produced
new problems. For example, the stresses of metropolitan area growth reflected
in increased water demand, in expansion of water distribution systems, and in
efforts to develop new water sources have produced a condition in which our
confidence in current technology for producing safe water for drinking purposes
must be questioned. It is not reasonable that we wait until the stresses on our
public water supplies are so great as to force us to make important decisions on
water protection under crisis circumstances. The signs are evident wherever we
look that now is the time to strengthen our public water supply programs in
order to solve those problems already with us and to prepare for the new prob-
lems that will inevitably emerge. In this regard particularly, Federal guidance
was effective in the past and we believe that with adequate supporting legisla-
tion, it will prove indispensable in the future. Such legislation should provide
strengthened authority and increased resources for research, monitoring, tech-
nical assistance and transfer of information. Each of these provisions would
constitute a most desirable underpinning for the Federal activities assuring the
adequacy of public water supplies.

Research support must be directed to the clarification and definition of the
problem areas so that we may be properly able to evaluate them and to find
solutions for them. Those believed to be of immediate concern are reflected in
the following questions:
What are the long-term toxic and carcinogenic implications of repeated expo-

sure through drinking water to organics of industrial origin?
What are the toxic implications for the long-term of trace metals occurring in

drinking water, and how may these be controlled?
How can water treatment plants reliably destroy viruses in sources of supply?
Are the Public Health Service Drinking Water Standards applicable to

waters derived in large part from treated sewage?
What are the public health implications of deterioration of distribution sys-

tems at a time when these are being subjected to increasing use?
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What fail-safe means are available to protect drinking water from unre-
ported, undiscerned chemical spills in the water source?
What are the public health implications of the planning, design and manage-

ment of water systems in the expanding metropolitan areas?
What are the public health implications of recreational use of impounded

sources of drinking water supplies?
What is the explanation for the reported relationship between soft water and

high incidence of cardiac illness, and what are the implications for water
supply practice?
What new threats to shellfish sanitation are to be anticipated from expand-

ing programs of mineral exploitations of the bed of estuaries and coastal
waters?
The American Society of Civil Engineers urges that special provision be

made to assure that the results of research are adequately field tested and
demonstrated so that those who are responsible for the safety of the Nation's
water supplies, from the initial step of planning to the ultimate step of water
utility management, may utilize the results of research promptly and efficiently.
As practitioners, we are aware of the undesirable delays that often occur be-
tween reporting of new knowledge and its practical application in water hy-
giene management. This gap in technology transfer must be closed.

Traditionally, our members have looked to the Federal public water supply
program for essential information on new and unprecedented water supply
problems and on ways to deal with them. We continue to depend on the Federal
program for this important service. But we cannot do so with confidence unless
the Federal program possesses adequate personnel, facilities and funds. The
variety of technical tasks that the Federal public water supply program may
be called on to perform is broad, ranging from problems of systems planning
methodology to very specific problems concerned with evaluation of new chem-
icals proposed in the treatment of water supplies. The latter, in particular,
represents a highly important and continuing need.
The American Society of Civil Engineers recognizes that the cost of determin-

ing the health significance of very low concentrations of chemicals to which
the water consumer may be exposed repeatedly over a long period of time is
great and we believe this cost must be borne by the producer, not by the pub-
lic. However, the Federal public water supply program must be able to advise
the States on the acceptability of such a substance. Obviously, the Federal
agency must have the resources to evaluate the data presented by the producer.
Actually, the test procedure must be one that is acceptable to the Federal pro-
gram. It is not at all certain that such a procedure now exists. The American
Society of Civil Engineers urges, therefore, that immediate attention be given
to the development of an acceptable test protocol. The procedures called for
would enable the Environmental Protection Agency to provide prompt and
effective assistance to the States and municipalities on acceptability of new
compounds proposed for use in water supply systems.
The increasing demands on public water supplies are forcing communities to

consider as supplementary sources those bodies of water that had previously
been rejected or would have been rejected on the basis of poor quality. It is now
becoming clear that many such waters will be considered as potential sources 'Vof future drinking water supply. An evaluation of such sources requires an
extremely careful study of the problems that impurities in these supplies will
present and of the adequacy of available methods for removing these im-
purities. It is evident that this study will require the application of highly
sensitive and complex laboratory analyses. However, few water hygiene labora-
tories are equipped at present to analyze water for viral content and the pres-
ence of low but possibly significant concentrations of organic and metallic im-
purities. Only a few States would be able to justify the expense of maintaining
a laboratory possessing the highly specialized scientific staff and the powerful
and costly equipment required for such analyses. Most States and communities
must continue to depend on the Federal program for such technical assistance.
The Federal program must be able to assist the States and the municipalities

in assuring the safety of water supplies by regular stringent testing of water
purification plant performance. Such technical assistance will be more demand-
ing in the future, because plants will be more complex and there will be more
of them. Not only will base laboratory support be required but, in addition,
highly trained engineers and scientists must be available for assignment to the
States to assist in this task.
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The recently completed Community Water Supply Study disclosed unexpected
weaknesses in many public water supplies, particularly those serving small
communities. This study covered only a small part of the Nation. It would be
desirable that this study be resumed and expanded so that the full picture of
the Status of the Nation's water supplies may be obtained. Beyond this, the
American Society of Civil Engineers recommends that such an evaluation and
survey be conducted regularly at intervals of perhaps 10 years. In addition, the
Society recommends that the Federal Water Supply Program make a complete
chemical analysis of all metropolitan area water supplies on an annual basis.
The scale economies realizable by centralizing this important function could
be substantial and the reliability of the data will be increased.
The Federal public water supply program must be able to assist the States

in evaluating groundwater contamination resulting from increasingly intensive
use of these sources of supply. Difficulties associated with such contamination
will probably be aggravated by extensive use of soil in disposal of solid wastes.
To provide this assistance, the Federal program must develop a corps of spe-
cialized groundwater engineers and scientists.
The American Society of Civil Engineers would support a policy of annual

Federal program grants to the States to enable them to reinforce and maintain
the technical staff and facilities needed to discharge their essential responsibil-
ities in the protection of public water supplies. We believe that while present
State technical staffs are competent and highly dedicated, they have shrunk
rather than expanded in recent years despite the growing demands on them,
and that they may not provide the supervision appropriate to a strong, de-
pendable public water supply program. Such annual grants should be made
subject to annual evaluations of performance.
We support the concept if low interest loans to water systems to assist them

in providing an adequate public water supply and in updating and maintain-
ing treatment and distribution systems. The availability of such assistance
would remove the difficult barrier of financing that now prevents many of the
smaller communities from developing adequate water supply systems.
We support the enforcement provision relating to Water Quality Standards

as provided in the draft proposal presented by Mr. Vogt. It is our opinion that
strong motivation exists for maintainance of high quality drinking water and
that an informed public would demand such water and force public agencies
to take all necessary steps to this end. In our opinion, the State water supply
agencies may be depended on to do the job if two major conditions are met: (1)
strict application of the Federal Interstate Quarantine Regulations as they
apply to use of water on interstate carriers; and (2) withholding of State pro-
gram grants on evidence of poor performance. It was indicated earlier that
the American Society of Civil Engineers would support a provision for State
program grants.
The American Society of Civil Engineers should, of course, wish to assist the

Federal Water Supply Program in every practical way in attaining the highest
possible goals of drinking water, quality and dependability.

STATEMENT OF E. ROBERT BAUMANN, PROFESSOR OF CIVIL ENGINEERING, UTAH
STATE UNIVERSITY

Gentlemen, I am here this morning to present the opinion of the American
Association of Professors in Sanitary Engineering (AAPSE) concerning the
panel's revision of Amendment 410 to S1478, the Safe Drinking Water
Amendment. I served as President of this Association in 1969 and 1970 and
have been asked by it to comment on the panels revised Amendment 410.
AAPSE's primary function is the betterment of environmental engineer-

ing education through support of improved curricula, teaching, and research.
The universities represented in our membership graduate over 90 percent of
all people receiving degrees in environmental engineering. According to a
recent report,' our environmental manpower needs seriously outstrip the
supply. For example, in 1970, we had 35,700 engineers and 69,500 tech-
nicians engaged in environmental work. At that time, our needs were for
44,000 engineers and 86,000 technicians. By 1980, it is estimated that we will
need 105,000 engineers and 214,000 technicians in environmental work to
meet our needs. If our drinking water industry is to be assured of its share,

1 Trends in Environmental Health Engineering, D.R. Rowe, Engineering Education,
p. 463-465, February, 1972.
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we must reestablish the public interest in and attention to our water supply
needs.
The American Association of Professors in Sanitary Engineering supports

wholeheartedly the purposes and essential provisions of the Panel's Revised
Amendment No. 410 of S1478. Our Association has repeatedly, in our
appearances before committees of the House and Senate and before the pub-
lic, called attention to the inadequate attention being given to the safety of
our drinking water. At a time when Congress, and the public, has given
increased attention to establishing standards of quality, training, research,
and development programs, and construction grants for water pollution con-
trol, we have witnessed a steady, rapid decline in our attention to drinking
water. Existing programs of training and research support in the area of
public water supply have been eliminated. Program support has been
reduced.
Amendment No. 410 of S1478 serves to reestablish a congressional and

public-interest and priority in safeguarding our public water supply. We
support its provisions, and consider their importance to be in the following
order:

1. The establishment of primary drinking water "standards" to protect
the public health. (This provision is undebateable).

2. The establishment of secondary drinking water "standards" to protect
the public welfare. (The public is not served well by a "safe" water which
is so unpalatable that it turns to an "unsafe," uncontrolled water as an
alternate supply.)

3. The establishment of the "standards" enforcement authority through
the states to the Environmental Protection Agency. (The financial support
to be rendered in support of the State Water Program Grants is essential
to provide the local control necessary for a viable enforcement program.)

4. The establishment and financial support of a technical assistance and
research program both within EPA and to outside persons to assure the
development of improved techniques for location, development, treatment,
and distribution of a safe water. (More support of the health implications of
sodium, carbon refractories, and viruses in drinking water is essential.
Methods of removing significant health or welfare related contaminants are
important areas needing immediate study. Representatives of the academic
profession together with a group of engineers in public and private practice
are currently engaged in preparing a report on "Identification of Research
Needs in Water Supply." This extensive survey of the literature to identify
research needs should be available for distribution early this summer.)

5. The establishment and financial support of training programs for per-
sonnel to be engaged in the design, management, and operation of water
supply facilities. (No process for improving the quality of drinking water can
be effective unless it is properly designed, constructed, and operated. This
will not be accomplished without the availability of more adequately trained
engineers, scientists, technicians, and system managers. With current emphasis
on other aspects of environmental quality, we should not lose sight of our
needs for higher quality personnel in the public water supply field.)
6. The establishment of a demonstration project program for the purpose

of demonstrating new or improved techniques. (The first five items above
are absolutely essential to successful improvement of our national public
water supply program. A demonstration grant program is most helpful and
beneficial but the most expendible of the items in Amendment No. 410 if
the research program studies are properly funded and carried out. If the sup-
port actually appropriated under this Amendment is reduced over those
authorized, AAPSE would support their total assignment to accomplishing
the objectives of the first five items mentioned.)
With these brief comments, let me indicate that the American Association

of Professors in Sanitary Engineering endorses the provisions of this bill. Our
Association members are intimately involved in training of scientists and
engineers in the design and operation (and management) of public water
supply facilities and in research and development studies to improve their
performance. As a result, we would place greater emphasis in the bill to
training of "individuals involved in the design,' management, and safe operation
of our Nation's public water supply systems." We might also modify dollar

2 Design, word added.
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amounts authorized, and other minor details such as provision for training of
personnel at the technician, undergraduate, and graduate levels. Training of
design engineers for work in the environment recognizes the Master's level
degree as the first professional engineering degree. Training support beyond this
level might best be provided by a research fellowship program. We interpret
the wording of Amendment No. 410 to give the Administrator authority to
carry out such programs, and, therefore, do not suggest that any specific changes
in wording be made. On balance, the Panel's Revised Amendment No. 410 to
S1478 is a good bill which has the wholehearted support of our Association and
our members.

RESOLUTION PASSED AT THE 1970 ANNUAL MEETING, UNIVERSITIES COUNCIL ON
WATER RESOURCES, BLACKSBURG, VA., JULY 29, 1970

RESOLUTION ON NATIONAL POLICY CONCERNING SAFETY OF
PUBLIC WATER SUPPLIES

Whereas wastes discharged to many of the nation's water supply sources
include a large and changing variety of refractory chemicals of real or
potential significance to the public health; and
Whereas present water treatment technology as generally applied does not

effectively remove these substances; and
Whereas the recent grave national crisis with respect to mercury, pesticides,

and other materials shows clearly that classical epidemiological techniques
do not signal the presence of many toxic contaminants of public health
significance including subclinical or chronic effects on human health; and
Whereas present drinking water standards and monitoring practices are

not adequate to disclose many such materials: and
Whereas a recent national survey of public water supplies by the Public

Health Service disclosed many instances in which such supplies failed to
conform to one or more of the present drinking water standards; and
Whereas federal responsibility for the safety of water supplies used in

interstate commerce is lodged in the Bureau of Water Hygiene of the Pub-
lic Health Service and such program has never been provided with an ade-
quate legislative base nor administrative and budgetary support to carry out
its responsibilities; and
Whereas this program is scheduled for transfer to the proposed new

Environmental Protection Agency: Now, therefore, be it
Resolved, That federal responsibility for the provision of safe community

water systems be recognized through new legislation applicable to all public
water supplies, which would establish and maintain applicable national
chemical, biological, and physical drinking water standards, strengthen and
encourage state and local programs, provide for adequate monitoring and
supervision, and substantially increase appropriations for these purposes
together with a vigorous research program to establish the safety of water
supplies under varying conditions of raw water quality and water treatment
technology; and that steps be taken to assure that the public water supply
program be given administrative status in the Environmental Protection
Agency commensurate with its importance to the public health.

RESOLUTION PASSED AT THE 1971 ANNUAL MEETING, UNIVERSITIES COUNCIL ON
WATER RESOURCES, CORVALLIS, OREG., AUGUST 4, 1971

RESOLUTION REAFFIRMING INTEREST IN NATIONAL POLICY CONCERNING
SAFETY OF PUBLIC WATER SUPPLIES

Whereas, the Universities Council on Water Resources has a continuing inter-
est in national policy concerning the safety of public water supplies, expressed
in its resolution of July 29, 1970, as follows:
". . . that federal responsibility for the provision of safe community water

systems be recognized through new legislation applicable to all public water
supplies, which would establish and maintain applicable national chemical,
biological, and physical drinking water standards, strengthen and encourage
state and local programs, provide for adequate monitoring and supervision, and
substantially increase appropriations for the purposes together with a vigorous
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research program to establish the safety of water supplies under varying
conditions of raw water quality and water treatment technology; and that
steps be taken to assure that the public water supply program be given adminis-
trative status in the Environmental Protection Agency commensurate with its
importance to the public health."

Whereas, the Public Health and Environment Subcommittee of the Committee
on Interstate and Foreign Commerce, U.S. House of Representatives under the
leadership of Chairman Paul Rogers is currently considering legislation to
attain these objectives; Therefore, be it

Resolved, That the appropriate Members of Congress and Committee Chair-
men be complimented on their concern for the safety of public water supplies
and their conscientious efforts to draft and enact sound legislation in this area
and be informed of continued interest of the Universities Council on Water
Resources in, and support for, legislation dealing with this important national
problem.

UNIVERSITIES COUNCIL ON WATER RESOURCES •

Alabama, Auburn University, University of Alabama; Alaska, University of
Alaska; Arizona, University of Arizona; California, California Institute of
Technology, Stanford University, University of California (Berkeley, Davis,
Los Angeles, Riverside), University of Southern California; Colorado, Colorado
State University, University of Colorado; Connecticut, University of Connecti-
cut; Florida, University of Florida;

Georgia, Georgia Institute of Technology; Hawaii, University of Hawaii;
Idaho, University of Idaho; Illinois, University of Chicago, University of
Illinois, Southern Illinois University; Indiana, Indiana University, Purdue
University; Iowa, Iowa State University, University of Iowa; Kansas, Univer-
sity of Kansas; Kentucky, University of Kentucky; Louisiana, Louisian Poly-
technic Institute;
Maine, University of Maine; Maryland, The Johns Hopkins University; Mas-

sachusetts, Massachusetts Institute of Technology, University of Massachu-
setts; Michigan, Michigan State University, University of Michigan; Minnesota,
University of Minnesota; Mississippi, Mississippi State University; Missouri,
University of Missouri; Montana, Montana State University; Nebraska, The
University of Nebraska; Nevada, University of Nevada, Reno;
New Hampshire, University of New Hampshire; New Jersey, Princeton

University, Rutgers—The State University; New Mexico, New Mexico Insti-
tute of Mining & Technology, New Mexico State University, University of New
Mexico; New York, Cornell University, State University College of Forestry at
Syracuse, State University of New York at Binghamton, The City College of
the City University of New York; North Carolina, University of North Caro-
lina; Ohio, Ohio State University; Oklahoma, University of Oklahoma; Ore-
gon, Oregon State University; Pennsylvania, Pennsylvania State University,
Drexell Institute of Technology;
South Carolina, Clemson University; Tennessee, The University of Tennes-

see; Texas, Texas A&M University, Texas Technology University, The Univer-
sity of Texas at Austin; Utah, Utah State University; Virginia, Virginia
Polytechnic Institute; Washington, University of Washington, Washington State
University; Wisconsin, University of Wisconsin; Wyoming, University of
Wyoming.

AFFILIATES

Australia, University of New South Wales; Canada, University of Alberta,
University of Saskatchewan; Israel, Technion, Israel Institute of Technology;
Thailand, Asian Institute of Technology; The Netherlands, International
Course in Hydraulic Engineering.
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Drinking water is a matter of life and death to human beings. Before the age of
bacteriology in the last third of the 19th Century, and even in antiquity, men
recognized many of the characteristics of a clean drinking water supply. With
bacteriology came new knowledge and new scientific procedures and devices to produce
a much safer drinking supply. Wherever this new knowledge has been effectively applied
the tragedy of classic water-carried epidemics has been avpided.

Juring the first quarter of the 20th Century and increasingly since then greater concern
has developed about the chemical contamination of drinking water supplies. The scientif-
ic community, including government technical staffs, has attempted to advise those in
decision-making positions in the Executive Branch and in the Congress about their concern
with chemicals in drinking water.

This Appendix contains an initial summary of selected aspects of developments in drink-
ing water management. Reference is then made to a series of documents which indicate
the problems associated with drinking water management and the growing concern of the
scientific community and government with chemicals in such waters.

HISTORICAL HIGHLIGHTS: DRINKING WATER IN THE UNITED STATES

The New Nation--Water Supplies and Epidemic Disease 

In 1799 a small section of Philadelphia was served water through wooden pipes. The
source was the Schuylkill River; the power obtained by the new steam pumps. By 1822,
iron pipes carried water to the entire city from the Fairmont Waterworks. The first
central water supply for New York was an effort of the Manhattan Water Company, created
ay a legislative act sponsored by Aaron Burr, in reality a banking company to compete
with Alexander Hamilton's New York Bank. This company initiated and developed the
water supply at Groton Reservoir in 1842. Beginning with less than sixteen waterworks
in 1800, by 1860 over 400 major water systems developed under local arrangements
served the Nation's major cities and towns.

While municipal water supplies grew apace with the new towns and cities (by 1900 over
$1 billion had been invested in water systems), health and sanitary conditions did not
begin to improve significantly until the end of the period. The increase of water
supply systems to over 3,000 by 1900 contributed to major outbreaks of disease since
such pumped and piped supplies, when contaminated, provided a highly efficient vehicle
for the delivery of pathogenic bacteria. Fortunately, the introduction in the mid-
1870's of slow sand filtration and later, in the mid-1880's, of rapid sand filtration
methods of drinking water purification initiated a rapid downward trend in typhoid
death rates that culminated in rates of under five per 100,000 in Massachusetts by
1916 and under ten for the Nation by 1918.

Typical of the typhoid fever rates before 1900 were those of Massachusetts. Deaths
per 100,000 population ranged from an average of 92 during the decade 1861-1870 to 30
for the decade 1891-1900. The U.S. average was perhaps one-fourth to one-third higher
than Massachusetts.

TYPHOID AND PARATHYPHOID FEVER RATES 1861-1900
(Deaths per 100,000 population)

Decade

1861-1870 92
1871-1880 63
1881-1890 46
1891,1900 30
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Cities of the 19th Century, American and European alike, used the new steam pumps to
reach into the nearest watercourse for a source of water supply. The relation of sewage
dumped into these same waters to the water supply intake was not recognized through
most of the century, although Dr. Snow, as early as 1854,had traced cholera to the
water supply of the Broad Street pump in Golden Square.

* * *

Organization and Technology--Prelude to Control 

Widespread epidemic disease in the growing urban centers coupled with improved knowledge
flowing from the findings of the European scientists in the new science of bacteriology
led to the formation of State Boards of Health. Leading the way was Massachusetts. Its
State Board was established in 1869, largely as an outgrowth of Lemuel Shattuck's
"Census of the City of Boston" in 1845 and the "Report of the Sanitary Commission of
Massachusetts" in 1850. Following Massachusetts came California (1870), the District
of Columbia (1871), Virginia (1872), Minnesota and Michigan (1873), Maryland (1874),
and Alabama (1875).

But Boards of Health and administrative agencies had to wait for technology to provide
the tools to overcome water-borne epidemics. The invention by the English and Scotts
of the slow sand filter provided the tool and the first installation was made at
Poughkeepsie, New York, in 1872-74. This was followed by the development of the rapid
sand filter between 1880-85. However, progress in placing these new developments into
practice care slowly. Allen Hazen and his colleagues at the Lawrence, Massachusetts,
Experiment Station initiated (1892) the task of developing further information on these
new devices. This they did in classic experiments and their findings, accepted with
onfidence by professionals and administrators, contributed greatly to widespread
acceptance of filtration after the turn of the century.

As indicated earlier, the cause of water-borne epidemics was not merely the lack of
water purification facilities. The concomitant condition was the discharge of human
sewage into streams close enough to water intakes to provide for the effective trans-
fer of pathogens from the waste to the water supply.

Initial Efforts in Science and Public Policy: 1900-1919 

In 1901, the Congress authorized construction of the Public Health Service Hygienic
Laboratory, "for the investigation of infectious and contagious diseases." This new
laboratory, completed and occupied in 1905, replaced the inadequate facilities first
established by Dr. Kinyoun in the Staten Island Marine Hospital in 1887, and moved
to Washington in 1891. Tn 1901, too, a division of scientific research was organized.
Typhoid caused by polluted drinking water was widespread at that time, and it was
natural that attention should be directed to the importance of studying stream
pollution in relation to that disease.

In 1908, at the recommendation of the Mayor of Chicago, an interstate commission to
.-Audy and report on pollution in Lake Michigan was formed. The cooperation of the
ublic Health Service was requested. Membership of the Commission included repre-

sentatives of the War Department, the Public Health Service, the cities of Chicago,
Milwaukee, and Grand Rapids, and the States of Wisconsin, Illinois, Michigan and
Indiana. Later that year a similar group, composed of representatives of cities on
the borders of Lake Erie, was organized to collect data, "and excite interest
regarding the necessity of protecting water supplies." The findings of both of these
groups pointed to the need for legislation to prevent pollution of interstate waters.
Such legislation was introduced in the Congress, but was not enacted.
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In 1910, the first systematic investigation of the status and effects of sewage
pollution in any large area was begun in the Great Lakes region. This included study
of the extent of pollution of the water supplies of cities in the area, and its
relation to the prevalence of typhoid fever and other water-borne diseases, and an
examination of State and municipal ordinances relating to its control.

In 1912, Congress enacted the first direct law aimed at the problem of water
,Jollution by extending the function of the Public Health Service to include that of
investigating the diseases of man and conditions influencing the propagation and
spread thereof, including sanitation and sewage and the pollution, either directly
or indirectly, of the navigable streams and lakes of the United States." (Not until
1948 would this law be replaced by a new statute.) In 1913, an appropriation was
made which enabled the Public Health Service to establish field laboratories and to
employ scientific personnel especially qualified to conduct investigations in various
fields of research. A group of sanitary engineers, chemists, biologists and bacteri-
ologists was assembled and a beginning was made on a concerted plan for investigating
stream pollution and water supplies.

When America entered the war in 1917, the major resources of the Public Health Service
were employed in support of the military and defense program.

After the war, the Public Health Service formulated a comprehensive program to meet
the pressing health needs then apparent. Since past experience had proved that
success in public health activities could best be achieved through cooperation of
Federal, State and local health authorities and voluntary organizations, the program
was developed on this basis. Segments of the proposed program included the following:

- development of safe water supplies throughout the Nation by stimulating
the use of water purification methods;

- extension of safe methods of sewage disposal by stimulating the extension of
municipal sewerage systems; eliminating cesspools and privies inside municipalities;
and establishing minimum standards to control the pollution of streams, lakes and
rivers used for water supplies.

Released from war-time tasks, the Cincinnati research group of the Public Health
Service actively pursued the development of basic knowledge on the pollution of
streams. Concurrently, Harold W. Streeter was examining in detail 31 water supply
systems in the Ohio River and Great Lakes area, including observations of the
efficiency of these systems to remove bacterial contamination resulting from pollution
caused by sewage. The conclusions he developed have found continuous use in the
design of modern water purification works.

State-Federal Cooperation 

By the end of World War I it was evident that the control of water pollution, partic-
ularly in relation to water supplies, was a major problem, and that any attack on the
problem would require the cooperation of States, cities, the Federal Government and
)rivate industry. The Federal role was limited by Congress to research and investi-
gations and the scientific information that resulted from these efforts contributed
significantly to the national development of control programs.

Actual control of water pollution, however, rested with the States. This responsibil-
ity developed traditionally out of the authority of the State Health Departments to
preserve public health. In addition, it was not uncommon to find concurrent authority
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lodged piecemeal in several other departments of State government responsible for

fish and wildlife, mines and minerals and agriculture.

By 1915 activity had been initiated by a substantial number of States to reduce the

discharge of untreated municipal sewage. From that time up to 1948 the actual task

of controlling water pollution in the United States was almost entirely a State matter.

'It the close of World War I, most State Health Departments had established sanitary

Agineering organizations to look after environmental problems that had a relation-

ship to public health. Foremost among these problems were safe drinking water

supplies, the disposal of sewage and the control of water pollution.

A development having far-reaching public health influence took place in the year

following the end of World War I. In December, 1919, a group of State sanitary
engineers attending the American Public Health Association meeting in New Orleans

discussed for the first time the need for closer cooperation among the States in

environmental control activities. Those present formed a temporary organization and

on May 25, 1920 an official organization meeting was held to which all Chief

Engineers of State Health Departments were invited. In outlining the purpose of

the proposed organization at that meeting, Mr. V.M. Ehlers, then Chief Sanitary
Engineer of the Texas State Board of Health, said:

In these days of progress and accomplishment, cooperation
and unity of purpose have been deciding factors to success.
Captains of industry as well as the knights of labor
recognize in cooperation and union the signposts that
direct the way to the goal of attainment....

The field of proposed cooperation covers the entire
sphere of activity of the State sanitary engineer. While
it is true that some of the problems confronting us down
in the South are not as pertinent in the Northern States,
the fact remains, nevertheless, that mutual good could be
accomplished by comparison of methods practiced and results
obtained. Nearly all really important propositions have
a close sectional co-relationship.

Among the problems listed by Mr. Ehlers as being most vexing to the State engineers

of that time and the solution of which was most urgently needed, were treatment and

disposition of domestic and industrial wastes; need for a definition of what con-

stitutes stream pollution (this was especially important for interstate streams);
lack of uniform standards and uniform State laws; and protection of water supplies.

The Conference of State Sanitary Engineers contributed a great deal to the effective

development of environmental health programs, especially in connection with the

development of common objectives between the States and the Federal Government; of

the acceptance of common standards and technical procedures as the foundation for

programs to be carried out in the States. In addition the Conference provided a

meeting ground for the informal testing and sharing of new ideas. This resulted,

er a period of time, in voluntary acceptance by the Conference members of many

common views.

The value of the Conference is indicated by a brief review of some of the matters

taken up by the members during the first years of its existence.

At the time of the first Conference, in 1920, most of the States were seriously con-

cerned with the matter of drinking water purity. The general situation was well
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expressed in the paper on "Coordinaticn of the Control of Drinking Water in Interstate
Carriers with Engineering Functions of State Departments of Health", presented by
C.M. Baker, then State Sanitary Engineer, Wisconsin State Board of Health. In dis-
cussing the 1914 Drinking Water Standards, Mr. Baker stated:

It should be borne in mind that these early regulations
were put into force at a time when few if any of the
States had adequate facilities for proper control of
their water supplies by sanitary surveys, and that in many
cases even suitable laboratories were not available.
In fact, a survey of the facilities of the various
States for the control of water supplies by the
USPHS early in 1919 showed that less than one-half of
the States were well equipped for this work, 12 of the
remainder had no sanitary engineers, but were equipped
with meager laboratory facilities, while one State had
neither an engineer nor laboratory. It is obvious,
therefore, that although some States were well qualified to
control their own public water supplies, and in connection
therewith those of all common carriers, general control by
the USPHS is still essential. The purity, not only of
public water supplies, but also of those of common
carriers within the State, should, however, be of prime
interest to the State itself, because of the great danger
to the inhabitants thereof when these supplies are impure....

It is believed that the control of the water supplies of
common carriers as well as of all public supplies should
be mainly if not wholly under the supervision of the re-
spective State departments of health, providing these
departments are adequately equipped for such control

In his summary, Mr. Baker re-emphasized:

In those States where such facilities are not available, the
USPHS should retain control and, in cooperation with State
officials, should endeavor to build up the necessary organization.
In this connection, the Service should be in a position to
furnish engineering and laboratory personnel to assist these
States. In connection with this work, assistance could be
given not only in the control of water supplies of common
carrier, but also in building up effective State organizations
for the control of sanitary conditions generally within the
State.

One of the objectives of the Public Health Service was to strengthen State organizations.
The means set up for interstate quarantine practice had been conceived as one means
/ which the development of State agencies might be stimulated. In 1919 ten Service
officers were assigned to the States to help prevent the interstate spread of disease.
Requests were received from more than thirty States, but the number provided was
limited to ten because of the scarcity of available personnel.

The interchange of technical documents through the Secretary of the Conference (a
Public Health Service Officer) was initiated in 1921 and resulted in the establishment
of Public Health Engineering Abstracts, one of the earliest efforts to effectively
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disseminate technical information to using agencies. Also in 1921, questionnaires

were distributed by the Water Supply Committee on Stream Pollution to develop an

assessment of the National problem in these fields.

The Committee on the Limitation and Control of Chlorination of Water was concerned

with the efficiency of chlorination practice in protecting drinking water supplies

It presented its first technical report at the 1922 meeting.

The 1926 meeting considered the adoption of coliform standards for bathing places

and initiated a census of water treatment plants in the United States. (This census

was later extended to the field of Sewage Works.)

During succeeding years the Conference of State Sanitary Engineers continued to play

an important role in communications between the Federal Government and the States

in water supply, water pollution control and closely related activities. In the first

half of the 1919-1948 period, the States were primarily responsible for operating

control programs in the environmental engineering field. Beginning in 1935, the

Federal Government extended its research, investigations and technical assistance

programs to include the administration of grant-in-aid funds authorized under the

Social Security Act of that year. The new program allowed a stronger Federal

contribution to State program development and administration.

Broad national programs of public works, social security, and national resources

planning, initiated between 1933-1940, were part of a national experiment to cushion

or eliminate future depression cycles. These gave major impetus to public health

activities in a variety of areas including water pollution control.

Section VI of the Social Security Act of 1935 was designed to stimulate a comprehensive,

nation-wide program of public health, financially and technically aided by the

Federal government, but administered and supported so far as possible by the States

and local communities. It gave to the Public Health Service legal authority to

act as partner, adviser, and technical assistant to State health departments, and

through them to municipal and local health services. The Federal funds made

avaliable under the Act were utilized to strengthen the State and Territorial health

departments and provide adequate facilities, through State agencies, to strengthen

and aid in development of district, county and city health services; to train

personnel in State and local health departments. State and Territorial health

authorities cooperated in the development of the regulations promulgated for the

administration of these grant-in-aid funds.

Grants-in-aid to States for public health work did not become available until

February, 1936, yet by the end of that fiscal year thirty-three states forces had

expanded their sanitary engineering. By 1939, practically all States had done so.

According to reports of the Conference of State Sanitary Engineers, the number

of assistant engineers and other technical personnel attached to State health

departments increased between 1931 and 1939 by 90 percent and between 1931 and

1944 by 169 percent. By enabling increases in personnel, grant-in-aid money gave

great impetus to decentralization and wider coverage of State health department

services. Water supply and water pollution efforts shared in this expansion

through the provision of greater technical aid to cities and industries to survey

and plan water supply and pollution control needs; training of water and waste

treatment plant operators; and the development of much greater public awareness

about water supplies and pollution.
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During World War II science again had to give way to the urgent demands of national
survival. Following the national emergency, water pollution research attempted to
catch up with the new developments that had taken place during the wartime period
of great economic activity. The enactment of the Federal Water Pollution Control
Act of 1948 created a surge toward water pollution research in responses to the
crisis proportions of this long delayed national endeavor. Concern for water
supply was reduced, relatively, as a consequence. It was not until the mid 1950's
that a strong concern about the effect of new chemicals and growing volumes of
known chemicals on drinking water supplies became visible.

Stress was placed on the development and evaluation of analytical techniques for
both organic and inorganic materials; studies of persistence of particular organic
compounds in water; application of biological oxidation processes to waste purification;
studies of industrial waste sources, characteristics, and corrective measures;
inventory surveys on pollution of water resources, development of biological methods
for determining the severity and extent of pollution; studies of toxicity of
water pollutants to aquatic life; development of bio-assay methods and their
application to pollution control; development of methods for control of organisms
responsible for tastes and odors in water supplies; studies of pollution and
purification of shellfish in aquatic environments; determination of radioactivity
in surface and ground water and in fresh water life; and determination of cyanide
in water and wastes. Field investigations of various types of industrial wastes--
synthetic rubber, steel, and kraft paper mill wastes and others--were also under-
taken in order to assist in developing industrial waste treatment methods.

While this list of activities appears extensive, it should be noted that the
Federal budget assigned to research for water was measured only in hundreds of
thousands of dollars.

Drinking Water Standards 

Official drinking water standards were first adopted in 1914 as an aid to administering
the Interstate Quarantine Regulations. Their adoption stemmed from the need to
have a common base for the determination of the sanitary condition of water supplies,
and a foundation for the actions being taken to prohibit use of certain water
supplies by common carriers. They were recommended by a Commission on Water
Standards, appointed on January 22, 1913, by the Secretary of the Treasury. The
Chairman of the Commission was the director of the Hygienic Laboratory, and other
membership included fourteen public health and engineering specialists from
universities, State health departments, and technical organizations.

Considerable care was exercised in determining the standards, more than a year
being devoted to discussion and study of the problems involved. As recommended
by the Commission and adopted by the Department of the Treasury on October 14, 1914,
the standards provided certain maximum limits of permissible bacteriological impurity.
It was emphasized that they did not represent the nearest approximation to purity
which it is desirable to attain in drinking waters, but rather the furthest
deviation from purity considered permissible and safe. They were in no sense a
standard for municipalities, nor did they indicate the ideal potable water. They
were based solely on the results of laboratory examinations and did not include
sanitary surveys of watersheds and the enumeration of undesirable or dangerous
conditions thereon (a procedure which, it was noted, would be of great value).
The matters of physical properties, mineral constituents, and chemical impurities
were not dealt with in the adopted standards, but were left for future consideration.
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Between 1914 and 1917 there was continued activity in the control of common carrier

water supplies along the same general lines as first initiated. Throughout tbis
period, continued cooperation was maintained with State and local health authorities

in the processes of supervising and controlling the water supplies served to common

carriers. Suggested amendments to the Interstate Quarantine Regulations were con-

sidered at the 1915 Conference of State and Territorial Health Officers. (An

annual conference between these officers and the Surgeon General had been initiated

in 1902, in accordance with the direction in the 1902 Public Health Service Act,

as a means of furthering cooperation with the States.) At this 1915 Conference,

the Chairman stated: "As you know, the Federal law provides that the government

shall cooperate with the States, and that the regulations to be enacted by the
Secretary of the Treasury shall operate uniformly. There is nothing in this or any

other Federal law to prevent the States from enacting such further regulations as
they may deem necessary. I think it is the intention of the Bureau that amendments

to these regulations shall be made an order of business of this conference here-
after from year to year."

Updating the Drinking Water Standards 

In 1922, the Surgeon General appointed an Advisory Committee on Official Water

Standards to review the 1914 Standards for Drinking Water for Interstate Carriers

and to recommend a standard or standards based on specific methods of laboratory

analysis and field survey and applicable to all classes of water supplies coming
within the supervision of the Interstate Quarantine Regulations. This action was
deemed necessary for several reasons. The wide divergence of practice existing
among State health departments in making bacteriological and chemical examinations
of water, in making sanitary surveys of water supplies, and in judging the sanitary
ivality and safety of water had caused difficulty in the administration of the

,egulations relating to drinking water. In addition, contrary to the intent of the

Commission which recommended the 1914 Standards, these standards were being applied

in many instances to municipal water treatment plants and were being used in courts

as the legal standard for the purity of water. Because of their obvious importance,
a review of the current standards and a specific definition of their limitations
and applications seemed called for.

The standards were revised to reflect the experience of municipal water supply
systems that had an excellent record of safety against water-borne diseases. The

standards required that the source of the water supply be carefully investigated
to insure that it was protected against sewage discharges. It also established

limits over the bacterial content of the drinking water by means of standard
laboratory tests. The importance of the standard was obvious. It guided and

controlled the selection of the drinking water supplies used by millions of persons

and the Committee was keenly aware of this. Largely as a result of using these
standards as guides, the safety of the Nation's drinking water supplies is one of

the unique public health engineering feats of the world.

In February, 1941, an Advisory Committee on Revision of the 1925 Drinking Water

Standards was appointed by the Surgeon General, at the suggestion of the American

Jblic Health Association, American Water Works Association, and American Chemical

.,ociety. The Committee was composed of representatives of Federal agencies,

scientific associations, and three members at large. The major revisions, apart

from some administrative changes, included modification of laboratory examinations

of water to take advantage of new scientific developments and limiting the concentration

of selected chemicals like lead, selenium and copper.

78-238 0 - 72 - 9
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In 1946, slightly revised standards were adopted by the Surgeon General on recom-
mendation of the Committee. These revisions clarified wording to facilitate
uniform application and to permit application to all °public water supplies if the
States so desired rather than to water supplies used in interstate commerce.

While the American Water Works Association had given full support to the idea of
standard development, it preferred voluntary compliance rather than government
direction. Accordingly, the Association on January 14, 1946, adopted a resolution
voluntarily accepting for the Association the 1946 revision as standards for all
public water supplies.

In its Manual of Water Quality and Treatment, the American Water Works Association
states with respect to standards that:

However meritorious the purpose or performance of any water
works man, it is important to provide him with a yardstick
by which he can measure his achievement. Standards of
quality can do not only that, but, properly enforced, can
guarantee at least a minimum level of achievement. Moreover,
the progress of the water works field as a whole can best
be measured by the progressive improvement of its standard
of quality.

Water Quality Standards and Chemicals 

The establishment of limiting values for selected chemicals in the Public Health
Service Drinking Water Standards, beginning in 1925, has had a major impact on water
luality management, and its full influence has yet to be exerted. Important changes
have been induced in each succeeding revision and, in developing the 1962 revision
of the standards, the Advisory Committee adopted a number of guidelines, three of
which are pertinent here. They recommended that:

"(2) knew section on radioactivity (should) be added."

"(3) Greater attention should be given to the chemical substances
being encountered increasingly in both variety and quantity in
water sources."

"(4) In establishing limits for toxic substances, intake from food
and air should be considered."

The recommendation on radioactivity highlights the fact that new and unique break-
throughs in science create new situations highly dangerous to society unless rigidly
controlled. In the case of radioactivity, the dangers were so apparent that the
development of controls limiting exposure was adopted early in other regulatory
programs. The recent application to drinking water gives further strength to this
control effort.

lew synthetic organic chemicals producing new and unforeseen problems affecting water
use illustrate the impact of technologic advances. At the time of the 1946 revision
of the drinking water standards, synthetic detergents were just beginning to make
their way into the market. By 1962, they had largely replaced soaps for most domestic
use, had been identified as contaminants in ground waters used for water supply in
thousands of private homes in metropolitan areas and had created problems in surface



127

10

waters with which we are all familiar. The 1962 standards, setting a limit of 0.5
mg/liter on A.B.S., together with attempts to control and remove this pollutant by
legislation, highlights a standard setting procedure which can occur again as the
pollution problem intensifies.

Improved technologic capability to identify substances contributing to pollution is
and will continue to be an important factor inducing changes in water quality
standards. In 1946, the 0.5 mg/liter limit for chromium (as hexavalent chromium
ion) was based on the lowest amount analytically determinable at the time it 
was established. In another instance, later, in 1962, the Advisory Committee
considered the problem of protecting water quality against the intrusion of excessive
amounts of potentially toxic material." In view of the "general inability to
clearly define the chemical and toxicological nature of this material," the Committee
believed it most desirable to limit to the lowest obtainable level." Thus, a
limiting concentration of 200 micrograms of carbon chloroform extract materials per
liter was set as a technically practical procedure...".

New scientific findings also force a continued readjustment of water quality in
relation to how waters are used. The 1946 Drinking Water Standards established a
limiting value of 0.5 mg/liter for arsenic. By 1962, evaluation based on new
toxicological studies required that limiting recommended concentrations should not
exceed 0.01 mg/liter. Lead and selenium are two other metals whose allowable
concentrations were considered under the revised standards. In the case of lead, the
allowable intake was considered in relation to three other sources: ingested
foodstuffs, inhaled atmosphere and tobacco smoke. This new view, a consideration of
total allowable intake, will leak ultimately to giving a position of enlarged
importance of drinking water standards.

Notwithstanding the interest of the tecnnical committees in chemical quality, the
interpretation of the General Counsel of HEW remained unchanged. Regulations imposed
for water quality were to relate only to "communicable diseases" and no legal
requirement could be imposed regarding chemicals in drinking water under the inter-
state quarantine regulations.

NOTE: This section on Historical
Highlights is based largely
on material contained in
Conservation in the United
States: A Documentary 
History, Volume I - Water 
and Air Pollution, Leonard
B. Dworsky, Chelsea House
and Van Nostrand Reinhold
Company, New York, 1971

L>
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Document No. 1 "... the best criteria ... [is] showing that the man is dead ... that 
the water he drank killed him." .Dr. Abel Wolman.

The "best criteria" cited by Dr. Wolman has, too often, provided the basis for
action by society to meet public health or public safety problems. The air pollution
oroblem is an excellent example. So are floods, and typhoid and cholera epidemics.

Chemicals and the environment is a new and little understood condition. The effects
of detergents (foaming waterways and deterioration of water resources); DDT (serious and
sometimes deadly effects on plants and animals); and mercury (concentrations in fish life
dangerous to man's life) are examples of this new condition.

We must develop the will to take positive and wise actions now before we are driven
to action by Dr. Wolman's "best" criteria. In the nature of the "chemical" game, such
action may come too late.

Calculated Risks
How has the health worker balanced criteria against risk to life?

The past record of accomplishment in the field of public health, of
which one has reason to be eminently proud, is singularly devoid of such
quantitative evaluations. The fact that the American public lives in one
of the most protected public health environments in the world is not
contested. That this is the result of the composite of public health mea-
sures, standard of living, genetic influence, and other factors is likewise
true.

But the easing of lives and the extension of life have been the result
of public health practice to a significant degree. It must be recognized,
however, that the guiding principle that "public health is purchasable"
was a qualitative philosophic precept, rarely a quantitative equating of
protective criteria against loss of men or dollars. Efforts to apply the
latter equation have not been rare, but they have been quite unimpres-
sive in general impact either on the people or on their legislators.
Persistent efforts have been made to measure the economic value of the
newborn babe, but the western acceptance of the general obligation of
society to prevent disease and death is the prevailing one. It is only in
the search for criteria for radiation limits that one finds suggestions that
it should be permissible to kill X people to attain Y benefits to society.
This has undoubtedly been in the minds of all criteria makers, but
rarely has it reached the frank and stark pronouncements of recent years.

Safety Factors for the Public
Has there been a discernible factor of safety in public health criteria

invariably in favor of the public? The answer is unquestionably "yes,"
and the factor of safety has always been large. This principle is well
illustrated in drinking water quality standards to protect man against
typhoid fever, the dysenteries, infectious hepatitis, and cholera. Ob-
viously the best criteria for detecting a dangerous public water supply
arc the doctor's certificates showing that time man is dead and the epi-
demiologie evidence showing that the water he drank killed him. The
health official does not wait for such criteria, specific and quantitative as
they are. They cannot be applied promptly enough, and they do not pro-
vide a wide area of protection. The health official chooses to widen this
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Standards el Health and Safety

area immensely by moving to far less specific criteria with broad empiric

relationships to disease.
The index preferred for half a century for detecting an unsafe water

supply was the conform organism group—nonspecific, even generally

nonpathog,cnie, and only a qualitative indication of a clinv.te of unsafe

quality. But it has served its purpose effectively and is a striking example

of intelligent empiricism preceding more refined measures of risk. For-

tunately, no easy method of detection of the specific typhoid bacillus

was available 30 years ago, because its adoption as a universal indicator

would have narrowed measurably the area of safety for the consumer.

It is not an unmixed blessing that already the radiation industry is

plagued in fixing criteria by a startling multiplicity of specific nuclides

and their effects. Another look at the value of gross criteria may be

warranted.
The factor of safety was even more enlarged by the essential appli-

cation of administrative judgment. Water quality appraisal was a com-

posite of an understanding of heredity or origin of source, environmental

adjustment or treatment, and of final product. The equilibration of these

three factors was a sine qua non of assessment and depended on profes-

sional proficiency. There were always those, of course, who looked to a

single quantitative unit for appraisal. They, in fact, did damage to ad-

ministrative justice by attempting to oversimplify the complexity of

interpretation of many criteria.

Higher Standards

Scientific understanding pressed toward ever more dramatic hopes

in public health. Shifts in objective toward ever lower death rates became

marked as the means for accomplishment became more evident or were

created. For example, in the 1920's a residual typhoid fever death rate

of 10 per 100,000 was assumed to be inevitable. To attempt to lower

the death rate was considered "impracticable." Yet public health mea-

sures were persistently enforced, so that the typhoid death rate last

year in the United States was one-hundredth of this figure. Was this

desire to save lives foolish? It is to be doubted.
Were the results of continually higher standards for health protec-

tion unduly costly in dollars? It is rare to have encountered public or pri-

vate agencies in the past which did not plead poverty or maintain that

costs of correction were excessive. history shows that the public health

demand for pasteurized milk was consistently opposed with the argument

that capital and maintenance costs would price milk off the market. It

is a credit to industry that it meets such challenges while it fights them.

Improvements in water quality have come about rapidly at remark-

ably low costs, because the technologist has been able to design, con-
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struct, and operate plants to meet ever increasing and more rigid criteria.
Fear has been expressed that the establishment of too rigid criteria in
the field of radiation may stifle progress because of excessive costs of
attainment. One may view this fear with some cynicism in the light of the
whole history of health and safety endeavor. This fear has always been
expressed, but history consistently belies it. Criteria must be based on
public health protection and not cost. No one, of course, should advo-
cate excessive and unnecessary restraints. Those restraints most logically
suggested, however, within the framework of current scientific under-
standing should not be resisted solely because resulting costs may
threaten to throttle their application.

Dr. Abel Wolman,
Water, Health and Society;
Journal American Water Works
Association, Vol. 52, No. 11,
1960.

Document No. 2 70%.Do Not Meet USPHS Standards (1946 Report; Cook County Ill.) 

At the request of local and state officials the United States Public Health
Service in 1946 conducted a detailed health survey of the City of Chicago and Cook
County, Illinois. The sanitary quality of the drinking water supplies of the communities
'n Cook County, Illinois excluding Chicago is summarized in this document.

SANITARY QUALITY OF PUBLIC WATER. SUPPLIES The 1946 Pub-
lic Health Service Drinking !rater Standards were used as a guide.
in making an analysis of the sanitary quality of each of die 77
municipal water supplies in Cook County. The status of each seater
supply was determined in relation to each of the three parts of the
U.S.P.H.S. standards: (1) as to source and protection, (2) as to bac-
teriological quality and (3) as to physical and chemical characteris-
tics. The over-all character of the water supply, considering all items.
was also determined. Table 16 suminarizes the results of this analysis.

TABLE 16. PUBLIC l‘'ATER SUPPLIES COMPLYING WITH U. S. PUBLIC
HEALTII SERVICE STANDARDS FOR DRINKING WATER. BY

POPULATION GROUPS, COOK COUNTY. ILLINOIS
NUMBER AND PERCENT OF MUNICIPALITIES AND POPULATION

SERVED BY PUBLIC WATER SUPPLIES
POPULATION

GROUPS MEETING U.S.P.11.3. NOT SILETING U.S.P.I4.S. NO WATER
(Tot. pop.: STANDARDS STANDARDS SUPPLY'
606,185) (Pop.: 139,069) (Pop.: 460.8461 (Pop.: 6,270)

Guro fts A A C A At

26 2 2.2 0.2 12 13.5 1.1 12 13.5 1.0
2 23 2 2.2 0.4 21 23.6 5.7 0 0.0 0.0
3 23 7 7.8 6.6 16 18.0 11.6 0 0.0 0.0
4 12 2 2.2 4.9 10 11.2 23.6 0 0.0 0.0
5 5 1 1.1 10.8 4 4.5 33.9 0 0.0 0.0

Total 89 14 15.5 22.9 63 70.8 75.9 12 13.5 1.0
• A: number of municipalities.

percent ol total iniinicipalitici.
C: percent of total population.
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The table indicates that 63 of the 77 municipalities with pub
lic

watcr-supply facilities provided a water supply that did nol meet all

the U.S.P.H.S. standards. These 63 municipalities have 75.9 perc
ent

of the total municipal popitlat ion. Forty of the 63 use Chicago 
water,

which the United States Public Health Service has approved only

provisional I y.

Professor Leonard B. Dworsky,
The Chicago-Cook County Health
Survey, Columbia University

Press, 1949.

• Document No. 3 The National Health Assembly Advocates a Stronger Drinking 

Water Program (1948).

In 1948 President Truman's Administrator for the Federal Security Agency (the

precedent agency to HEW) Mr. Oscar Ewing convened a National Health Assembly. The

Chapter on the environment included the following among its conclusions and

recommendations.

CONCLUSIONS AND RECOMMENDATIONS

WATER SUPPLY, SEWERAGE, AND WATER POLLUTION

Water Supply

Human beings cannot live without water. The quality of water 
in any

given location has a direct effect on health.

Public water supplies of proper quality are an essential 
requirement

of our modern city existence. In Igo° there were only 3
,200 public water

supplies in the United States, and the quality of the water 
served was

generally poor. In that year over 23,000 people in the 
nation died it!

typhoid fever, and more than 100,000 deaths were due to 
diarrhea-enteritis

and dysenteries. Today over 14,000 systems provide wa
ter to about 85

million people, and the quality of the water furnished i
s generally excel-

lent. In recent years the deaths from typhoid have 
dropped to less than

600 and deaths from other enteric diseases to about 
15,000 per year.

There is need to continue service at the highest practicable standard

and to be constantly alert to the danger of cross connections, uncovered

purified water reservoirs, and other degrading influences. Water-safety

programs, including more frequent bacteriological examination, super-

vision over construction and repairs, and elimination of sanitary defects,

are essential to assure a water supply of the highest quality. Future needs

ineude extension of the present systems as well as the construction of

new systems in communities growing to the point where they can profit

by such supplies.

Although much has been accomplished, a great deal has yet to be done.
On the basis of a reasonable estimate of the needs, the United States

Public Health Service survey of the nation's sanitation requirementsi

indicated that approximately 2,36o,000 people in 5,710 communities with
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no public waterworks systems need such facilities; that almost 15,000
communities with over 79 million people have -waterworks which need
improvements or extensions; and that in rural areas, where community
systems are impracticable, 27million people need either new or improved
water supplies. In terms of 1947 costs, it was estimated that to meet these
needs would cost about SW, billion, of which roughly $ too million was
allocated to work ready for construction, Moo million to work in various
stages of planning, and about Sty, billion to future projects.

At the present time there are many unknown effects from water im-
purities, in spite of the fact that drinking-water standards base been
established. The immediate needs and those for the years just ahead
include constant study and research to improve methods of treatment
and of water-quality measurement.

Research Needs
Environmental sanitation is emerging from its pioneer age into a

scientific age. The trial-and-error methods used in the past to develop
environmental control measures will not suffice in the scientific age of
today and tomorrow. A large amount of basic research is needed to make
possible effective control of environmental hazards.
There are very few research centers in the United States where any

significant amount of basic research in environmental sanitation is being
done. Few individuals are engaged in such research. Many of them are
engaged in "testing station" work which, though desirable, does not
usually develop significant basic data of universal applicability. Inade-
quate remuneration for the research worker is a handicap. Individuals
who might engage in basic research following the completion of their
college training obtain employment instead in other work which offers
greater financial returns. State and local control agencies, such as health
departments, seldom have the time, facilities, or personnel for basic
research.

The basic procedures in water treatment and in sewage disposal have

not changed significantly in the past several decades. New principles may

be discovered which would render many of our present methods ex-

tremely inefficient and expensive in comparison. There are strong indica-

tions that the long-honored test for the safety of drinking water, the

coliform index, may furnish only part of the information that is necessary
to enable us to determine whether or not a drinking-water supply is safe.

There may be unrecognized contaminants of water which have an impor-

tant bearing on the incidence of disease, just as the
role water may play in the spread of certain diseases
may not be understood.

America's Health,
A Report to the Nation
by The National Health
Assembly, Harper & Brothers,
New York, 1948.
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Document No. 4 The National Institutes of Health Environmental Sciences Study 

Section Advocates a Concern About Chemicals and Human Physiology 

(1960).

In a 1956 paper tracing out 75 years of improvement in water supply quality, Dr.

Abel Wolman wrote,

" The fragments presented in this paper illustrate the long road tra-

versed, the great progress made, the ever-tightening criteria of chemical,

physical, and biologicaleharacteristics,and the rapid trend toward the

literal tailoring of water for the domestic, udustrial, or farming customer.

The requirements become more numerous and more complex.
Simultaneously withthese demands, investigators move forward as

in the past toward new solutions, new experiments, and the adjustment

of old concepts to new challenges.

(J. Al.n4A August 1956; given May, 1956)

In the same month he made this statement investigators were moving forward to new

ventures. In a conference on "Man versus Environment" sponsored by the National Institutes

of Health the subjects of "...pollution of the air, the processing of human food, and the

contamination of the water supply of mankind..." and the need to bring these matters under

rigid scrutiny through extensive and sustained research were considered.

Four years later a corresponding conference was convened for the purpose of focusing

.the attention of experts on one of the principal hygienic problems of all time, including

the present-namely, the quality of the water which should be made available to man in

accordance with his physiological needs". The major questions dealt with what was known

and what needed to be learned about the effects of minerals, trace elements, insecticides,

and organic substances in potable water.

In his keynote address, Dr. Robert A. Kehoe considers a Pandora's Box.

Pandora's Box of Chemical Pollutants 

Scientific man has released not only atomic energy from its
natural confines, in concentrating it in his service, but he has also
opened up a virtual Pandora's box of chemical agents with the
idea of employing them for his convenience, comfort and enrichment.
Only in the immediate sense, has he perceived their potentialities
for harm, and only recently has he developed some awareness of the
consequence of their distribution upon the earth, into its waters
and into its atmosphere. As yet, however, he has not gone far
enough in his recognition and limitation of their spread.

On the other hand, it is likely that these contributions
to the hazards of human life, significant as they seem in experience
and anticipation, are not as much of a threat to life on this
planet, and perhaps to that of man, as are the disruptions in the
balance of nature induced by the man-made changes in the face of
the earth, in the disposition of its land and its waters to serve
human purposes. Many such disruptions that have been brought
about may have to be corrected at great cost, and certainly, in
the future they should be anticipated and accepted or counteracted.
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It has been my privilege to sit in the councils of the
Study Section that conceived of this conference and the one which
preceeded it. Here in fields foreign to my experience, I learned
something of the complexities of aquatic life, something of the
interrelated participants and events in the biology of streams,
something about sewage, mostly organic sewage, and something about
the reclamation and use of waste waters. •

This was a rewarding but an humbling experience, for I saw
again, as I had seen before in exchanges between men of wide know-
ledge and vision, that the search for knowledge, while eminently
successful, had but opened up still larger fields for further inquiry.
But to learn something more of the dynamic processes of life, and
to be aware of the greater expanse of the unknown, is not necessarily
to be discouraged or deterred, but perhaps, more often, to be chal-
lenged. This has been the role of man since first he ate of the
tree of knowledge and acquired an undying taste for it.

Robert P. Yehoe,
Proceedings, Conference on
Physiological Aspects of Water

Quality, Human Health and Well-Being

and the Aqueous Environment,
Washington, D. C., 1960.

Document No. 5 "...We Need Expanded Development and Research of the 
Deepest 

Kind", Dr. Abel Wolman.

In a summary of the Conference on 
Physiological Aspects of Water Quality, Dr. Abel

Wolman indicated the Directions for the Future.

Directions for the Future

Where do we go from here was one of the questions Dr. Kehoe
posed. I mm reminded of a recent comment by a prominent statisti-
cian at Princton who was asked to do a similar job before the
American Statistical Society this past spring. In answer to the
confusion of information which had been given to him in the symposium,
he said, "Well, some people suggest we ought to go at once to the
psychiatrist."

No such pessimistic route is necessary for us. There is a
better route, which has been spelled out already by almost every
speaker. We need more investigation. This is more than a literary
cliche in our particular field. This is an area in which we need
expanded development and research of the deepest kind. This is an
area in which we need increasing emphasis on our attention to the
total ecology of man, with whatever tools we are able to summon up.

•
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We must move toward a rational, conscious equilibrium

between the use of technology and its misuse. This relationship

has been spelled out before. It is peculiarly a responsibility of

industry; a responsibility which I think, in many major industries,

is already recognized and practiced, but which must be expanded to

all of industry busily engaged in this rapid-fire production of

new materials. The production of industrial materials of unknown

character, concentration and, certainly, of unknown biological

effect is a major joint responsibility of industry. In the next

conference of this type, industry should be invited to come and

present in greater detail how it intends to cope with this kind of

stress over the next twenty years.

Dr. Abel Wolman,
Proceedings, Conference on
Physiological Aspects of Water
Quality, Directions for the
Future, Washington, D. C., 1960.

Document No. 6 83 Scientists Advocate a Solution (Effects of Chemicals in Water 
Supplies) ... "Because It Is a Necessity for Human Existence" 
(1961).

In 1961 eighty-three nationally known scientists jointly sponsored a volume
outlining 100 major problems pertaining to the environment. The effect of chemical
elements and compounds in water supplies was one of these.

418. The Effect Upon the Domestic Consumer of Trace Chemical Elements
and Compounds in Water Supplies

The Problem: The problem of chemical contamination of drinking
water occurs everywhere, but is probably more prevalent in areas
being served by surface water supplies. The problem is caused by
an increased reuse of waters contaminated by greater industrial and
agriculture uses. A solution is needed so that we may understand
the effects of these contaminants upon people before we proceed any
further in the indiscriminate disposal of such substances into surface
waters. Some illnesses may actually be caused by consuming these
contaminated waters. Adequate river dilution has kept the problem
from becoming more serious to date. Unfortunately, this dilution will
be less effective in future years. The trend will be toward more
concentration of these contaminants with the possibility of ill effects
resulting from the use of these waters.

Aims: The effects of these contaminants upon human beings should
be ascertained. The medical profession should be encouraged to
cooperate with the sanitary engineer in undertaking this research.
An approach similar to that used in the cizarette situation and fluoride
consumption eventually must be used. Controlled populations using
contaminated and non-contaminated waters should be studied.
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Present and Past Efforts: Bibliographies of the effects of trace metals
on plants, animals, and bacteria were collected in one study at the
Kettering Institute. Methods for analyzing waters for trace quantities

of insecticides have been prOposed by the Taft Center at Cincinnati.
A conference was held on this subject by the USPHS in 1960. Con-
jectures have been made on the possible effects of contaminants in
water supplies. Little or no effort has been made in organized re-
search on this problem.

Potential Lines of Attack: We can be hopeful of a solution to this
problem because it is a necessity for human existence. Research has
been thwarted up to now by (1) analytical techniques, (2) lack of co-
operation of the engineering and medical professions. (3) reluctance
to utilize humans as subjects of the research efforts, and (4) the
magnitude of the problem. The USPHS can do a great deal in eliminat-
ing the barriers that exist between the two professions and in provid-
ing analytical methods for trace elements. Educational institutes and
private foundations for research can instigate controlled research.
Four questions must be answered: (1) what are the toxic elements
and compounds; (2) how much is being removed by present water
treatment methods: (3) what are the human toxic limits of these
elements and compounds and (4) how may we remove them from water
supplies with greater efficiency?

Other Pertinent Considerations: The work might be carried out at
many locations, but controlled centrally. This is not a new problem.
It has been suggested by many scientific persons - mainly at the
progressive Taft Center - and inferred by other "laymen". But,
suggestions and inferences are not sufficient. They must be aug-
mented by positive and immediate action. It is quite a paradox that
the Secretary of Health. Education, and Welfare issued orders pre-
venting the human consumption of contaminated cranberries and
poultry which are eaten by a portion of the people, but has not yet
considered in our present day the consumption of contaminated water
by all the people.

References:
1. Proceedings of the Conference on Physiological Aspects of

Water Quality, U.S. Public Health Service. Wash.. D.C. (Sept.
1960).

2. "Water Quality Criteria". Publication No. 3. California State
Water Pollution Control Board, Sacramento, (1952).

Jack E. McKee, et. al.,
100 Problems In Environmental
Health, Jones Composition Co.
& Kirby Lithograph Co.,
Washington, D. C. 1961.

•
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Document No. 7 The Surgeon General Committee on Environmental Health Problems 

'(Gross Committee, 1962) Advocates a Drinking Water Program.

The Gross Committee was established by the Suraeon General in 1961 to develop

long range objectives for the environmental health program of the Public Health Service.

Among its recommendations were:

E pidemiological Studies: Current methods of di,ea-e r.;
seem to indicate that waterborne infection is infrequent and not a
major route of disease dissemination; yet there remain trouble  -
endemic occurrences of diarrhea! diseases, infectious hepatitis, and
poliomyelitis not explained by "contact" spread, More refined tech-
niques must be developed to reveal the less obvious cause and effect

relationships.
Few systematic appraisals of the health effects of pollutants have

been made other than traditional investigations of infectious diseases.

We need to know much store of the effects of mineral salts, organic

compounds, domestic :Ind industrial waste components, as well as

the etiological agents of infectious disease; also, we need to know tie

effects of deficient trace elements, molybdenum, selenium, vanadium,

nickel, zinc, rind copper.
Evaluating Toxic Effect of a Waste on Humans: Many of the waste

substances DOW entering water supplies are known to be toxic in

suflicient concentrations, but there are many others of unknown tox-

icity. Detailed studies of the toxicologic effects of individual chemi-

cals and mixtures of chemicals are time consuming and costly, and it

is hazardous to predict toxicity potentials of mixtures on the basis of

individual components, especially if they vary in specific biological,

physical, and chemical properties. Increased attention must be di-

rected to the development of rapid screening tests for waste materials

which may carry toxicity hazards in the area of water supply. The

fundrunental studies in toxicology and the related sciences required

by the development of such tests can probably be best conducted in

concert with other programs having similar interests and competency.

Improvement in Bacterial Indices of Fecal Contamination: The
major research goal of sanitary microbiology is to develop simpler,
more rapid and more specific procedures for ideoti lying contamina-
tion by human wastes. Such procedures are important in health pro-
tection and are needed where questions of important regulatory action
are involved.
Recovery, Identification, and E valuation of Vieuses: During the

last 15 years morn than 70 viruses have been detected in human feces.
All may be present in sewage. Viruses pass through the sewage treat-
ment plant, persist in contaminated waters, and may penetrate the
water treatment plant. Numerous not (meats of infectious hepatitis

have been traced to contaminated drinking water. The occurrence of

such incidents appears to be increasing.

An assessment of the significance of water in transmitting viruses
will depend on the development of improved techniques. The de-
velopment of an effective method of culturing the virus of infectious
hepatitis represents the single most important task for research on
waterborne viruses.
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lletoerry h d life ill 1.1011 I CM, I ; Is: I iiit'.ii1
pi" 011ildilAt and Wide:la...1 WU of organic chemicals are intriiducing
more new and highly complex chemicals into the water resource for
which no methodology for their detection and measurement exist.
'rho development of naire effective methods for capturin.7, concen-
trating, identifying, and measuring organie contaminants represents
an important used in water quality surveillance, :old in development
of controls. Improved, highiy relined instrumentation for micro-
chemical analysis must be developed for this purpose. It is clear that
this will require evaluation and adaptation of the most advanced
techniques of chemical separation and analysis.

WATER TREATMENT

The modern water purification plant represents a solution to the
treatment problems of a generation ago. Its main function then, as
it is now, was to remove particles suspended in the water and to destroy
iniero-organisms that manage to survive flocculat ion and filtration
procedures. A weil operated modern water treatment plant still per-
forms this function efficiently.
However, the modern water treatment plant does not remove dis-

solved impurities efficiently and is unable to handle satisfactorily
problems involving soluble organics. This sit nation will become pro-
gressively worse as the challenge increases. Where taste and odor aro
objectionable, carbon is usually applied, but carbon is selective in its
action, and sometimes ineffective.
To increase the efficiency and economy of water treatment, it is

necessary to develop a fundamental understanding of physical-chemi-
cal principles applicable to the removal of foreign substances in water,
soluble and colloidal as well as in particulate form.

Report of the Committee on

Environmental Health Problems

to the Surgeon General,

Public Health Service,
Washington, D. C., 1962.

Document No. 8 "...Chemical Substances May have Delayed Toxic 
Effects." Dr. Reng 

Dubos (1966).

Dr. Rene Dubos, in a presentation to the United 
States Department of Agriculture

Graduate School, comments on the matters of 
chemicals in drinking water and environmental

pollution generally.

Chronic pulmonary disease now constitutes the greatest single

medical problem in Northern Europe, as well as the most costly,

and it is becoming increasi!,,:!y prevalent also in North America.

There is good evidence, furthrtnore, that air pollution also in-

creases the numbers of fatalities among persons suffering from

vascular diseases as well as the incidence of various types of can-

cers. But the long and indefinite span of time that usually scpa-

•
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rates cause and efi...cr makes it difiluit to relate the manifestations

of the pathological conditions to the primary physiological insults.

It is for this reason, and for this reason only, that so far, "no clear

cennectit:n b::en b,:twcen air rollution and health."

One can almost take it for granted that unless social attizudes

change, society will become adjusted to the levels of air pollution

that do not have gross immediate nuisance value—even though

this apparent adaptation will eventually result in much pathologi-

cal damage and many social burdens. A similar situation will

probably develop with regard to other aspects of the environ-

mental pollution problem such as concern water.

Kghly effective techniques have been developed to control the

acute diseases that used to be caused by the microbial contamina-

tion of water. Microbial pathogens can be h^ld in che‘-k by chlor-

ination; organic matter content can be minimized by dilution,

oxygenation, and other chemical techniques; and water can be

made limpid by filtration. But there are no practical techniques

for removing the inorganic materials and the various synthetic

organic substances that tend to accumulate in water supplies as a

result of industrial and domestic usage. Even though clear and

free of pathogens, many sources of potable water now contain a

variety of chemical substances that may have delayed toxic effects.

This constitutes a new kind of threat to health which, though ill-

defined, bids fair to become of increasing importance in the near

future.
Allowing that the dangers created by modern technologies and

environmental changes have been exaggerated, there are man)

facts which nevertheless justify anxiety for the future. One of the

alarming aspects of environmental pollution is that despite all the

new powers of science, or rather because of them, man is rapidly

losing control over his environment. He introduces new forces at

such a rapid rate and on such a wide scale that the effects are upor

him before he has a chance to evaluate their consequences and car

afford to change his course. For example, the photochemical con.

version of hydrocarbons and of nitrous oxides into the toxic prod.

ucts responsible for the Los Angeles type of smog was recognizec

only after the California economy had become dependent on ar

excessive concentration of automobiles and industries. The ab

sorption of radioisotopes in the human body became known on!)

several years after the beginning of large scale nuclear testing. The

resistance of synthetic detergents to bacterial decomposition begat

to cause trouble only after their universal use as household item

had led to their accumulation in water supplies.

Dr. Rene- Dubos,
Environmental Improvement (Air,
Water, and Soil), Graduate School,
USDA, 1966.
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Document No. 9 The Secretary's Task Force on Environmental Health (Linton 
Committee, 1967) Advocates a Drinking Water Program.

The Linton Committee reported its findings on Environmental Health and Related
oroblems to the Secretary of Health, Education and Welfare in June, 1967. The Task Force
identified ten Action Goals which deserved the highest priority. Those portions dealing
with water supplies and chemical substances are provided in this abstract of the Task
Force Report.

The ten Action Goals cover the areas which the Task Force felt deserve
the highest priority today.

***
Water quality is at a shocking level for the wealthiest Nation in the

history of the world. About one-third of the 19,200 communities in the
United States which have municipal water systems fail to inset existing
Public Health Service standards. But, to compound the problem, it is not
certain that the present Etandard is meaningful.

*",04
Materials, metals, and chemicals in ever-increasing abundance and com-

plexity come to the market place with no previous analysis of their toxic
effect upon the environment. This cannot be permitted to continue.

ACTIOn GOALS

The country today is faced with environmental challenges front a number

of areas. Some are greater problems than others; some threaten to become serious

problems for tomorrow unless action against them begins today. The need of

the Department of Health, Education, and Welfare is to act now on those mat-

ters which most urgently demand attention.

We recommend the following immediate action goals:

A water quality effort by 1970 to test all existing and proposed public
drinking water supply systems and produce meaningful public drinking water
standards which, through an enforcement program, will ensure health-approved
drinking water for 1005 of the Nation's public systems. (Chapter II, page 13)

A materials, trace metals. and chemicals control effort toe
human safety levels for synthetic materials, trace metals, an
rently in use, and prohibit after 1970 general use of any new sy
trace metal, or chemical until itpproved by the Department of
lion, and Welfare. (Chapter II, page 20)
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Water Quality Goa!
Fifty million Americans drink water that

does not meet Public Health Service drinking
water standards. Another 45,000,000 Americans
drink water that has not been tested by the
Public Health Service. Alarming as this situa-
tion sounds, it could easily be either more—or
less—ominous, since the Task Force is not satis-
fied that the present Public Health Service
standards for drinking water adequately reflect
the health needs of the people.
Therefore, the Task Force recommends

that the Department undertake an effort by
1970 to test all existing and proposed public
drinking water supply systems and produce
meaningful public drinking water standards
which, through an enforcement program,
will ensure health-approved drinking Nvater
for 100i- of the Nation's public systems.
Water-borne disease in the United States is

apparently controlled and declining. However,
reporting of information on illness associated
with drinking water is grossly inadequate.
Moreover, there is virtually no information
available or being systematically sought on the
health implications of trace substances in drink-
ing water which may produce disease only after
a very long period of time.
Present Federal authority to inspect and

certify drinking water supplies and systems is
severely limited. The Public Health Service is
responsible for testing and certifying water sup-
plies used by interstate carriers and by ships and
aircraft that touch the United States (Appen-
dix IV B) . Rising air, rail, and bus traffic in
recent years has made it necessary for the Pub-
lic Health Service to assume regulatory juris-
diction over an increasing number of water
supplies, now estimated to serve some 80,000,000
people. However, these systems are inspected
an average of only once in three years, and about
one-fifth of them now enjoy only provisional
approval from the Public Health Service. If
the experience of this Public Health Service
pi-ograin is indicative of the drinking water
quality of the entire Nation, then about 6,000
of the 19,000 public drinking.water systems of
the United States are not able to meet Federal
standards for the quality of drinking water.

QuAy of U. S. Drinking \''ater

1C3

95 mil:ion peo,Dle.... drri:; —ter
that is
Federal
Standards
or of unknown
quality

The transfer of the Federal Water Pollution
Control Administration to the Department of
the Interior left the Department of Health.
Education, and Welfare with the re:Tonsibility
for the health aspects of water pollution and
water pollution abatement. Thus. the Depart-
ment has a major legal responsibility for the
safety of the water that Americans drink. The
Task Force finds, Unfortunately, that the. people
can and should have serious concern about the
current ability of their Federal government to
determine whether water is safe to drink, and if
it is unsafe, to do anything about it.
The Task Force feels that the Department

will have to undertake a fundamentally new
and enlarged approach to protection of the
public from environmental health hazards ac-
tually or potentially present in drinking water
supplies. To begin with, present standards for
water quality should be thoroughly reviewed to
determine their appropriateness in the protec-
tion of health. Secondly, the Department
should undertake the testing of all public water
supplies to determine whether they meet Fed-
eral standards. Finally, the Department should
make certain that any public water supply that
fails to meet Federal standards is promptly
brought up to those standards.

78-238 0 - 72 - 10
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The Task Force suggests that the Department

of Health, Education, and Welfare develop a

grant-in-aid program to States and local gov-

ernments to plan, build, or improve wszional

water supply systems. provided the neipient is

willing to meet minimum Federal standards. It

is estimated that a 5 year, $5(20 million Federal

program would enable all of the 6,00 deficient

municipal water supplies to meet minimum Fed-

eral standards.
The Department of Agriculture, through its

Farmers Home Administration. and the De-

partment of Housing and Urban Development,

through its Land and Facilities Administration,

are helping upgrade water supply facilities with

their loan programs to municipalities.

These loan programs to rural communities

for water systems began in 1961. Since then,

Farmers Home has brought. good water to

1,100,000 people ill 1,5SS rural communities at an

invest ment of :,-240 million in loans. This agency

estimates, however, there are at least 30,000

rural communities without water systems or

with inadequate faeilities that still need help.

And, even though the Department of Hous-

ing and Urban Development is authorized to

make public facilities loans to communities for

water systems, only a small number of loans

for all water systems have been made since 1956

because of a shortage of loan funds.

The Department of Housing. and Urban De-

velopment is also authorized to make grants to

communities to build water and water-related

systems. Some 143 communities received such

grants in 1907. But twenty applications were

received for every grant awarded. Because of

budgetary limitations, no grant larger than

$1.5 million was made. All of these programs

should be carried out in cooperation with the

Department of Health, Education, and Welfare

from the standpoint, of assuring that adequate

health standards are met.

Materials, Metals, and Chemicals Control

Goal

The Task Force finds that materials, metals,

and chemicals which are known or suspected t
o

be harmful to human beings are being produced

and marketed at an increasing rate. Little is

known about the adverse effects of these sub-

stances with regard to allergies, chronic dis-

eases, or long-term genetic changes.

Therefore, the Task Force recommenas
an effort to establish by 1970 human safety
levels for synthetic materials, trace metals,
and chemicals currently in use anti prohibit
after 1970 general use of any new sytimic
material, trace metal, or chemical until ap-
proved by the Department of health, Educa-
tion, and Welfare.

It may take years unless research is specifi-
cally aimed at a given chemical compound to
determine toxicity. An example of this is the
story of the manufacture of radium watch dials.
In this case, worke' 3 painting the dials of
watches were ingesting minute quantities of
radium from which many of them died prema-
turely years later. We believe such long term
damage can and should be stopped before it
occurs.
Human experience with overexposure to ra-

dioactivity unfortunately was a prerequisite to
establishing safe levels for radium. Sometimes
toxicological studies with experimental animals
can be used as the basis for setting safe levels for
some poisons. But data obtained from animals
does not always accurately predict (streets in
humans. Furthermore, animal studies are ex-
ceedingly difficult to relate to humans when
dealing with long-term or chronic effects.

Initially, safety levels may seem to the manu-
facturers affected by them to be based upon
grossly inadequate information, and to be much
too conservative. However, prudence dictates
that we must regulate the use of known danger-
ous items such as trace metals, as well as syn-
thetic chemicals used individually and in com-
plex compounds, until we are certain that they
are not harmful to man under prescribed use.
Except for the makers of drugs and food addi-

tives, manufacturers presently are not obligated
by law to file with any public agency full infor-
mation on the composition and hazards of their
products, nor to secure approval of those prod-
ucts or their labeling prior to distribution; con-
sequently, such information is very difficult to
obtain when needed.
Technical information is available and useful

to professionals, but there is no ready refer-
ence for public use in case of an emergency.
The scope of the problem is large. Some infor-
mation on perhaps 35,000 (of an estimated total
of 500,000 to 600.000 products) has been ac-
cumulated in files at the Food and Drug
Administration.
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The Task Force believes that the toxicity of
all chemical compounds which may come into
contact with individuals, either directly or
through environmental links, should be sys-
tematically investigated, analyzed, and made
available through a modern information sys-
tem.
The burden of proof that materials meet

safety standards should rest with the manufac-
turer who markets them. However. the Depart-
ment must develop the in-house laboratory and
administrative capability to evaluate the manu-
facturer's submissions expeditiously. When an

A Strategy for a Livable
Environment, A Report to the
Secretary of Health, Education
and Welfare, by The Task Force
on Environmental Health and
Related Problems, 1967.
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Document No. 10 The Secretary of the Interior's. Advisory Committee on Water Quality 
Criteria (1968)

Upon assuming the responsibility for the administration of the Federal Water
Pollution Control Act Secretary Udall established an Advisory Committee to assist
him in establishing Water Quality Criteria. In considering criteria applicable to
Public (Drinking) Water Supplies the Committee noted, with respect to "Arsenic,
Abrium, Cadmium, Chromium (Hexavalent), Cooper, Chloride, Cyanide, Iron, Lead,
Manganese, Phenols, Selenium, Silver, Sulfate, Zinc, and Radioactive substances,"
that, with the possible exception of iron and in some instances copper and zinc,
the defined (standard) treatment plant does little or nothing to remove these
substances."

Of the 50 constituents involved in surface water criteria for public water
supplies (Table (I-1), the Subcommittee on Public Water Supplies notes that 39 of
these 50 constituents are but "...little effect(ed)..." by the water treatment
process commonly used.

The document included herein includes references primarily to the chemical
quality criteria relating to drinking water supplies.

THE NATIONAL Technical Advisory Sub-
committee on Public Water Supplies has

found it necessary to make some rather arbitrary
decisions in order to proceed with its task of de-
veloping raw water quality criteria for public water
supplies. Because public water supplies commonly
involve processing of the raw water to improve its
quality before distributing it to consumers, and
because treatment processes exist which can, at a
price, convert almost any water including sea
water and crossly polluted fresh water into a pot-
able product, it is necessary to consider the type
of treatment in any discussion of raw water quality
criteria for public water supplies.
We have adopted as the considered treatment

the most common processes in use in this country
in their simplest form for the treatment of surface
waters for public use. This may include coagula-
tion (less than about 50 ppm alum, ferric sulfate,
or copperas ,ith alkali addition as necessary but
without coagulant aids or activated carbon), sedi-
mentation (6 hours or less), rapid sand filtration
(3 gal/sq ft/min or less) and disinfection with
chlorine (without consideration to concentration
or form of chlorine residual). A wide variety of
modifications of this basic treatment process are in
use for removing various impurities or altering
quality characteristics, but we have arbitrarily
excluded these modifications in our deliberations
because of the difficulty in deciding where to stop
in considering the many modifications and elabora-
tions of the basic process.

•
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Dsaiiieas

We have listed two types of criteria defined as
follows:
(a) Permissible criteria.—Those character-

istics and conccntrations of substances in
raw surface waters which will allow the
production of a safe, clear, potable, aes-
thetically pleasing, and acceptable public
water supply which meets the limits of
Drinking • Water Standards (10) after
treatment. This treatment may include,
but will not include more than, the proc-
esses described above.

(b) Desirable criteria.—Those characteristics
and concentrations of substances in the
raw surface waters which represent high-
quality water in all respects for use as pub-
lic water supplies. Water meeting these
criteria can be treated in the defined plants
with greater factors of safety or at less cost
than is possible with waters meeting per-
missible criteria.

Several words used in the table and in the text
require explanation in order to convey the Sub-
committee's intent:

Narrative.—The presence of this word in the
table indicates that the Subcommittee could not
arrive at a single numerical value which would be
applicable throughout the country for all condi-
tions. Where this word appears, the reader is
directed to the appropriate explanatory text.

Absent.—The most sensitive analytical pro-
cedure in Standard Methods (9) (or other ap-
proved procedure) does not show the presence of
the subject constituent.

Virtually absent.—This terminology implies
that the substance is present in very low concen-
trations and is used where the substance is not
objectionable in these barely detectable concen-
trations.
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ri", 11E SUBCONIN1ITTEE recognizes that stir-
1. face waters are used for public water supply
without treatment other than disinfection. Such
waters at the point of withdrawal should meet
Drinking Water Standards (/0) in all respects
other than bacterial quality.

It should be emphasized that many raw water
sources which do not meet these permissible cri-
teria have been and are being used to provide satis-
factory public water supplies by suitable additions
to and elaboration of the treatment processes de-
fined above. In sonic instances, however, the water
delivered to the customer is of marginal quality.
Also the finished water is much more likely to be-
come unsatisfactory if treatment plant irr,gularities
occur. It is recognized that most of the surface
water treatment plants providing water for do-
mestic use in the United States arc relatively small
(7) and without sophisticated technical controls.
Marginal quality characteristics. therefore, assume
considerable importance to the managers of plants

treating such supplies. This is the importance of
the factors of safety mentioned in the definition of
"desirable criteria". However, managers of all sup-
plies would welcome improved raw water quality.

This Subcommittee believes that the criteria set
forth herein can be used in setting standards of
raw water quality only with a substantial amount
of understanding and discretion. To a considerable
extent this is related to the very great regional
variations in water quality entirely aside from
manmade pollution. In addition, human oc-
cupance and activity have inevitable effects on
water quality. These facts make it difficult and
sometimes impossible to develop uniform numeri-
cal criteria suitable for national application.
The criteria selected by the Subcommittee are

listed in the table and discussed in the numbered
paragraphs cited in the table. The paraeraphs also
include some rationale of the basis for the criteria.
The fact that a substance is not included in these
critcria does not imply that its presence is innocu-
ous. It would be quite impracticable to prepare a
compendium of all toxic, deleterious, or otherwise
unwelcome agents that may enter a surface water
supply.

A
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Sampling

Sampling should be of such frequency and of

such variety (time of day, season, temperature,

river stage or flow, location, depth) as to properly

describe the body of water designated for public
water supply. Sampling should also be conducted
in full cognizance of findings of the sanitary sur-
very. Judement should be exercised as to the rela-
tive desirability of frequent sampling at one point,
such as the raw water intake, as compared to less
frequent sampling at numerous locations, such as

is required for stream profiles or cross sections.

It is clearly not possible to apply these criteria

solely as maximum single sample values. The cri-

teria should not be exceeded over substantial por-

tions of time. If they are exceeded, efforts should

be made to determine the cause, and corrective

measures undertaken.

Analytical methods

The criteria are based upon those analytical

methods described in Standard Methods for the

Examination of Water and Wastewater (9) or

upon methods acceptable to water pollution con-

trol agencies.



148

31

TABLE 11-1. Surface Water Criteria for Public Water Supplies

Constituent or characteristic D:isircarr.!' Paragraph

Physical:
Color (color units) 75  <10    1
Odor  Narrative  VirtiJal;y absent  2
Temperature °   do  Narrative  3
Turbidity   do  Virtually absent  4

Microbiological:
Coliform organisms  10,000/100 ml '  <100/100 ml '  5
Fecal coliforms  2,000/100 ml t  <20/100 ml '  5

Inorganic chemicals: (mg/I) (mg/l)
Alkalinity  Narrative  Narrative  6
Ammonia  0.5 (as N) <0.01  7
Arsenic .  0.05  Absent  s
Barium .  1.0   do  8
Boron °  1.0   do  9
Cadmium .  0.01   do  3
Chloride a  250  <25  a
Chromium,. hexavalent  0.05  Absent  8
Copper .  1.0  Virtually absent  8
Dissolved oxygen  >4 (monthly mean) Near saturation  10

>.3 (individual sample)
Fluoride a  Narrative  Narrative  11
Hardness a   do   do  12
Iron (filterable)  0.3  Virtually absent  a
Lead •  0.05  Absent  a
Manganese • (filterable)  0.05   do  8
Nitrates plus nitrites • 10 (as N) Virtually absent  13
pH (range)  6.0-3.5  Narrative  14
Phosphorus a  Narrative   do  15
Selenium °  0.01  Absent  8
Silver •  0.05   do 8
Sulfate °  250  <50  a
Total dissolved solids * 500  <200  16

(filterable residue).
Uranyl ion °  5  Absent  17
Zinc a - 5  Virtually absent  a

Organic chemicals:
Carbon chloroform extract a (CCE) 0.15  <0.04  18
Cyanide a  0.20  Absent  8
Methylene blue active substances ° 0.5  Virtually absent  19
Oil and grease a Virtually absent  Absent  20
Pesticides:

Aldrin a  0.017   do  21
Chlordane a  0.003   do  21
DDT °  0.042   do  21
Dieldrin a  0.017   do  21
Endrin .  0.001   do  21
Heptachlor a  0.018   do  21
Heptachlor epoxide .  0.018   do  21
Lindane a  0.056   do  21
Methoxychlor •  0.035   do  21
Organic phosphates plus 0.1 '   do  21

carbamates.*
Toxaphene a  0.005  do 8

Herbicides:
2,4.0 plus 2,4,5-T, plus 2,4,5-TP a 0.1    do 21

Phenols a  0.001  do 8
Radioactivity: (p./0 (pc/0

Gross beta a  1,000  <100  s
Radium-226 °  3  <1  8
Strontium-90 •  10  <2  8

• The defined treatment process has little effect on this
constituent.

Microbiological limits are monthly arithmetic averages
based upon an adequate number of samples. Total conform

limit may be relaxed if fecal conform concentration does not
exceed the specified limit.

As paralllion in cholinesterase inhibition. It may be neces•
5.-try to resort to even lower concentrations for some corn.
pounds or mixtures. See par. 21.
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Paralraph 5: Co!Harm and Fecal Coliform Or-

ganisms

Bacteria have been used as indicators of sani-

tary quality of water since 1880 when B. coli and

similar organisms were shown to be normal in-

habitants of fecal discharges. The coliform group

as presently recognized by Drinking Water Stand-

ards (10) is defined in Standard Methods for the

Examination of Water and Wastewater (9). This

group includes organisms that vary in biochemical

and serologic characteristics and in their natural

sources and habitats; i.e., feces, soil, water, vege-

tation, etc.
Because the sanitary significance of the various

members of the coliform group derives from their

natural sources, differentiation of fecal from non-

fecal organisms is important to evaluate raw water

quality (5). Fecal coliforms arc characteristically

inhabitants of warmbloodcd animal intestines.

Members of other coliform subgroups may be

found in soil, on plants and insects, in old sewage,

and in waters polluted some time in the past.
The objective of using the coliform group as an

indicator of the sanitary quality of water is to eval-

uate the disease-producing potential of the water.

To estimate the probability of pathogens being

contributed from feces, the coliform and fecal

coliform content must be quantified.
In relation to raw water sources, the following

suggestions are offered to help resolve some of the

difficulties of data interpretation.
Fecal coliform organisms may be considered

indicators of recent fecal pollution. It is necessary

to consider all fecal coliform organisms as indica-

tive of dangerous contamination. Moreover, no

satisfactory method is currently available for dif-
ferentiating between fecal organisms of human and
animal origin.

In the absence of fecal coliform organisms, the

presence of other coliform group organisms may

be the result of less recent fecal pollution, soil run-

off water, or, infrequently, fecal pollution contain-
ing only those organisms.

In general, the presence of fecal coliform or-
ganisms indicates recent and possibly dangerous
pollution. The presence of other coliform orga-
nisms suggests less recent pollution or contribu-
tions from other sources of non-fecal origin.

In the past the coliform test has been the prin-
cipal criterion of suitability of raw water sources
for public water supply. The increase in chlorina-
tion of sewage treatment plant effluents distorts
this criterion by reducing coliform concentrations
without removing many other substances which the
defined water treatment plant is not well equipped
to remove. It is essential that raw water sources be
judged as to suitability by other measures and cri-
teria than coliform organism concentrations.
The defined water treatment plant is considered

capable of producing water meeting Drinking
Water Standards (10) bacteriological criteria from
these limits. The difference between the suggested
concentration of 10,000 conforms per 100 ml and
the erstwhile figure of 5,000 per 100 nil is justified
by the difference between the Phelps Index and
the MPN. The Subcommittee suggests these num-
bers and the additional consideration of fecal con-
forms in order to provide more realistic parame-
ters in full recognition of modern knowledge and
not as a means of sanctioning increased bacterial
pollution of waters destined for public water sup-
ply use.
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Paragra0 3: Arsenic, Barium, Catimiutn,
Chromium (Hexaval=t), Coo:A.1., Chloride, Cya-
nide, Iron, Lead, Nialigar:.se, i'l,enols, Selenium,
Silver, Seii%te, Zinc, and IZadioactive Substances

The sicmificance of these substances as con-
taminants of drinking water is discussed in Drink-
ing Water Standards ( The permissible cri-
teria in this report arc those included in Drinking
Watcr Standards. With the possible exception of
iron and in some instances copper and zinc, the
defined treatment plant does little or nothing to
remove these substances.

Paragraph 9: Boron

Boron is found in the natural ground and sur-
face waters in sonic areas of the United States,
notably in the Western States where as much as
5 to 15 mg./1 are encountered. However, extensive
data on boron in both well and surface waters in
North America show that the amount of boron
normally eneotmzered is less than 1 nr11: • I. The
ingestion of large amounts of boron can affect the
central nervous system and protracted ingestion
may result in a clinical syndrome known as
borism.
Boron is an essential element to plant growth

hut is toxic to many plants at levels as low as
1 mg/1. The Public Health Service has established
a limit of 1 mg/1 which provides a good factor of
safety physiologically and also considers the do-
mestic use of water for home gardening.

Paragraph 13: Nitrate plus Nitrite

A limit of 10 nitz/l(N) of nitrate ion plus nitrite
ion will be recommended by Drinking Water
Standards (/0). Because the nitrite ion is the
substance actually responsible for causing methe-
mozlobinemia, a combined limit on the two ions
is more significant than a limit on nitrates only.

Paragraph 15: Phosphorus
The Subcommittee has considered establishing

criteria on phosphorus concentrations but has not
been able to establish any generally acceptable
limit because of the complexity of the problem.
The purpose of such a limit would be twofold:
(a) To avoid problems associated with algae

and other aquatic plants, and
(b) To avoid coagulation problems due par-

ticularly to complex phosphates.
Phosphorus is an essential clement for aquatic

life as well as for all forms of life and has been
considered the most readily controllable nutrient in
efforts to limit the development of objectionable .
plant growths. Evidence indicates that high phos-
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phorus concentrations are associated with the
cutrophication of waters that is manifest iii un-

pleasant algal or other aquatic plant growths when

other growth-promoting factors arc favorable; that

aquatic plant problems develop in reservoirs or

other standing waters at phosphorus values lower

than those critical in flowinl...7 streams; that reser-

voirs and other standimz waters will collect phos-

phates from influent streams and store a portion of

these within the consolidated sediments; that phos-
phorus concentrations critical to noxious plant

growths will vary with other water quality char-

acteristics, producing such growths in one geo-
graphical area but not in another.

Because the ratio of total phosphorus to that
form of phosphorus readily available for plant
growth is constantly changing and will range from
two to 17 times or greater. it is desirable to estab-

lish limits on the total phosphorus rather than the
portion that may be available for immediate plant

use. Most. relatively uncontaminated lake districts

are known to have surface waters that contain 10
to 30 /4/1 total phosphorus as P; in some Waters
that are not obviously polluted, higher values may
occur (4). Data collected by the Federal Water

Pollution Control Administration, Division of Pol-

lution Surveillance, indicate that total phosphorus

concentrations exceeded 50 (P) at 48 percent

of the stations sampled across the Nation (6).
Some potable surface water supplies now exceed

200 p.g/1 (P) without experiencing notable prob-
lems due to aquatic growths. Fifty micrograms per

liter of total phosphorus (as P) would probably

restrict noxious aquatic plant growths in flowing

waters and in some standing waters. Some lakes,
however, would experience algal nuisances at and
below this level.

Critical phosphorus concentrations will vary
with other water quality characteristics. Turbidity
and other factors in many of the Nation's waters
negates the algal-producing effects of high phos-
phorus concentrations. When waters are detained
in a lake or reservoir, the resultant phosphorus
concentration is reduced to some extent over that
in influent streams by precipitation or uptake by
organisms and subsequent deposition in fecal pel-
lets or dead organism bodies. See the report of the
Subcommittee for Fish, Other Aquatic Life, and
Wildlife, and the section on Plant Nutrients and
Nuisance Organisms for a mo.e. complete dis-
cussion of phosphorus associations with the en-
richment problem.
At concentrations of complex phosphates of

the order of 100 µg/I, dillicultics with coagulation
are experienced.
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Paragraph 21: Pesticides and Herbicides

Consideration was given by the Subcommittee
to three groups of pesticides: the more common
chlorinated hydrocarbons, herbicides, and the
cholinesterase-inhibiting group v.•Itich indude the
organic phosphorus types and the carbantates. The
permissible levels arc hmecl upon recommenda-
tions of the Public Health Service Advisory
Committee on Use of the PHS Drinking Water
Standards. These values were derived for that Com-
mittee by an expert group of toxicologiAs as those
levels %%ilia, if ingested over extensive periods,
could not cause harmful or adverse physiological
changes in man. In the case of aldrin, heptachlor,
chlordane, and parathion, the Committee adopted
even lower than physiologically safe. levels;
namely, amounts which, if present, can be detected
by their taste and odor. It should be noted that this
National Technical Advisory Subcommittee on
Public Water Supplies is not a group of toxico-
logical experts. Hence, the promulgation of addi-
tional criteria by the Public Health Service would
also be accommodated by this Subcommittee.
tempered—as was done above—by its experience
and judgment in the area of water treatment, as.
for ext nple, in public acceptance of organoleptic
properties.
The limit for the cholincrgic pesticides is estab-

lished relative to parathion and is expressed as
0.1 mg/I parathion equivalent. This equivalence is
the ratio that a given pesticide of this group has to
parathion as unity in its cholinesterase inhibiting
properties. This makes it incumbent upon an ad-
ministrator of this limit to determine the pesticide
involved and to obtain expert toxicological opinion
on its parathion equivalence. Nearly all the or-
ganophosphorus compounds and the cholinergic
carbamates have high acute toxicity to mammals
and some have even higher toxicity to fish. Inges-
tion of small quantities of these compounds over
long time periods causes damage to mammalian
central nervous systems. Many organophosphorus
pesticides hydrolyze rapidly in the environment to
harmless or less harmful products. The hazards
front the chlorinated hydrocarbon pesticides in
water results from both direct effects, because they
tend to persist in their original form over long
periods, and indirect effects because they may be
concentrated biologically in man's food chain.
The values which were selected by the Public
Health Service as limits for this group of pesticides
are, however, set with substantial safety factors
insofar as they adversely affect the human body.
Generally, fish are more sensitive to this group of
pesticides and, therefore, may serve as a rough
method for determining when the chlorinated hy-
drocarbon pesticides content of water is approach-
ing a danger level. See the report of the Fish,
Other Aquatic 1.ifc, and Wildlife Subcommittee
for pesticide limits relative to maintaining healthy
and productive aquatic life.

It should be noted that limits for pesticides and

herbicides have been set with relation only to

human intake directly from a related domestic

water supply. The consequence of higher and pos-

sibly objectionable concentrations in

to be eaten by man due to biological concentration

is considered not within the scope of the charge to

this Subcommittee.
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Document No. 11 Mercury: "... a near total surprise, without warning or
anticipation..." U.S. Senate Hearings (May 1970).

The public concern for chemicals reached a new peak with the unfolding of the

mercury incident. Even the most sanguine of persons must have been shaken by these

ievelopments. Detergents, followed by D.D.T., followed by mercury, followed by

whatever else may occur would seem to provide enough incentive to alert the uncon-

vinced mind, including those with a responsibility for the development of domestic

policies, of the reality of the hazards that have been identified again and again, as

Illustrated in these documents.

The comments of the Deputy Director of the Michigan Natural Resources Department

provide interesting insights into this question and leaves one with a great sense of

uncertainty about the next incident and what it may do.

STATEMENT OF RALPH PURDY. EXECUTIVE SECRETARY, MICHI-

GAN WATER RESOURCES COMMISSION. LANSING. MICH.; ACCOM-

PANIED BY WAYNE TODY. CHIEF, DEPARTMENT OF NATURAL

RESOURCES' FISH DIVISION

Mr. PURIM Senator, ladies and gentlemen of the audience, I am
Ralph Portly, deputy director, Michigan Department of Natural
Resource;, and executive secretary, Michigan Water Resources
Cotnmission.

I am pleased to have this opportunity to meet with you today to
discuss the problems of environmental renomination by mercury
compounds. We are very concerned over thi-, matter and the State
of Michigan has placed high priority on fully investigating and deal-
ing with the problems of mercury contamination.

In my presentation, I would first like to briefly review the back-
ground of mercury contamination and, then, to advise you of the
steps we have taken, particularly regarding mercury contamination
in Lake St. Clair, the St. Clair and Detroit Rivers and Lake Erie.

Proceeding from this review, I will indicate some of the lessons
we have learned from this situation and suggest certain new courses
of action that we feel are necessary if we are to deal effectively with
possible future nroblems involving environmental contamination
from mercury and other dangerous substances.
The recent mercury contamination problem in the Lake St. Clair-

Detroit River area came as a near total surprise, without warning
or anticipation. It seems that. nobody recognized the problem of
mercury contamination in the United States prior to the emergence
of certain problems within the last year.
In view of the limited, althong.h catastrophic world experience

with the problem, the lack of knowledge and apprehension over
mercury throughout the United States at both State and Federal
levels is a complete paradox.

During the last two decades, there have been three recognized
cases of widespread environmental contamination by mercury com-
pounds in the world—two in Japan and one in Sweden. In Nfinamata,
Japan, 111 persons contracte.1 Ultimata disease resulting in the death
of 43 persons and severe disability to the remainder. The first ease
of the disease appeared in 1053 and the disease reached epidemic
proportions in 1956. The cause of the disease, methyl mercury poison-
ing was not ascertained until 1939.

In this tragic. incident, Minimata Bay received the wastes of a
chemical plant which used a large volume of mercury as it catalyst.
The victims of the disease were primarily local fishermen i Ito con-
sumed n large amount of fish caught in Minamata Bay. The fish con-
tained high levels of methyl mercury.
A second Japanese incident of mercury poisoning occurred in 1964

in the City of Niigata. Here. local fishermen wore again the. prineipal
victims and the source of the contamination WU', trtle,d to an intlmo vial
plant. Thirty persons were afflicted MO six persOlIS ilied.
In Sweden, nwthyl mercury seed dressings, which were. first mar-

keted in t he 1940's and which received ide acceptance, were slam it to
have caused severe pedsoning of seed-eating birds and their predators_ . . . . . .



154

37

Nloreover, Swedish studies indirated that crops !zrown NViill Minutia'
quantities of methyl noireitry contained amounts sufficient to eine,
1111 111•CIO11111:161011 ill till. t•I'lip

:1111111a' proilitet,
As a result of tlic-e :iir t he 'us-

dres,ings wcro Octeber 1965 since that
time, lilt' i.(1111,.lii Meat mid
11;i: ,leure,eci eoosiiier,60.
Subsequent ilivestizmions reve;i1,1 thot Swedish WI emit:timid

large amiatids of merty of11,•i„IH V 11.1.1
S0101.1.. of this ciintaminatiiiii to pule :mil paper facti,ic-.

manufaeturing a!Ilil ,,f other
activithis. A- a tc-,It. cettion ,:tars wi-ri.

utitit for Inumin constunt.iiiin in November 1907.
In North Amerien. I'rtivitice of .‘11i,e-ta, its

hunting season on I:ilea-mu - and llungarian partridges hist it. becattsi!
some birds contained high levels of mercury residtv.s. ii it'!!!
Ituid:Ipparently consitincil seed grain 111,0 01 with 111l.112111'y
high le \-els were also found across the border in .Montatia pheasants.
Due to these developments, the Departinent of Natural Resioirees

initiated a speeial study earlier this year to check for mercury levels
it t1ichtigiitt phea,ants. To date. some 61 bird, from southern Nlielli-
gait have been collected and preliminary result., indicate that mi•rcitry
residues arc present, app:irently at levels less than 1 p.p.m. We nil'
W'Orkillg at refitting tile t-sting procedures and eximict to have more
definito information available iti tie. twat* future. The study also
being expanded to investigate mercury levels in waterfowl and small
game animal,.
In spite of this history of merettry contamination. the problem

lariZeiy 1.1111Tril'ZIliZeti ill this country. The pollution problems
of the St. Clair River, Lake. St. Clair. the Detroit River. and I..ake
Eric have been thorotteld - studied ittid extensively documetiteLi.
In April 1905, the U.S. l'ublic Health Service or the Department

of Health. EchIcatiim. aiid Welfitre. 114, the Fenerai Water Quality
Administr:ition, with the cooperation if the Mieltigan ‘Vater Re-
sources Cipmmission. completed an exhaustive report On the !tollution
of the Detroit River, Nlichigan waters of Lake Erie, and their tribu-
taries. There was no mention of mercury problems in that report.
The State of lICIIVely participating in the Lake

Erie Federal—State FThforeement Cliinference and in the pollution
studies of the International Joint l'oturnission. The possibility of
widespread mercury contamination has never been considered in
these studies until the last 2 .nonths.
We have on many occasions collected and analyzed samples of

the waste 1\-a ter effluent from the NVyanclotte Chemical plant which
was until recently discharging, mercury eomponnds in its Nviiste water.
This testing was undertaken in the de \-elopment of an appropriate

C01141,1 for this plant. Tile levels
of this disiliarge were ne‘-er considered, partially beeause the need
was unknown. and secolull - beeause we did not have the capability
to 111Illlyze for mercury on a regular basis.
In April 196N, the report of the National Teelinical AdvisoryCommittee on Water Quality ‘i-os published by the Federal NV:tierPollution Control Administration. 'flu. document was ciet,idi•reil the

most comprehensive document on water quality requirements atthat time. It, was the work of five subcommittees involvin7 some90 experts in Oa licit! of water pollution. 'Phere was only a verybrief mention of mercury and there was Ito indication of its possiblesignificance.
In this discussion, my point is not to justify our lack of knowlederabout mercury contamination of the environment, but rather toemphasize a gap, a rather serious gap, in our present. envirionnentillprotect hut programs. The current mercury crisis developisil almostovernight without warning; however, the contamination has ap-parently existed for some time. I strongly believe that we musttake appropriate steps Ill 111,111%. illly :41111111r ill'OblO111 is recognizedand countered iii the early stages before serious damage results.
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The urgency of these needed programs is becoming clearer each

day. To illustrate this tirgeney, I would like to call the rommit tee's

attention to our enrrent coticern over two other chenti(al substances

now being released into the environment.
The first i•xample is a group of related 1...1111.11111S

biphenyl,. vonintonly referred to as PCIVs. These 4.0111-

rounds are found in hydraulic *fluids and et...hints itseil in industry.

rhey art. very similar itt eitetnical makeup lit someuuf tl..• leg sistent

pesticides ,ach l)1Y1* and I) DE. \Vt. ',inmate Mat ;thout 3on.o5)n

gallons t vu it r pup, by

gait inilost vie, and that there i- 1 potential market of atom' I

gallons per year. :\ lost :ipparently finds W8). it W,[1.

into our lakes and stream-. that I.(

limy hay,- eitlised ii iii,-:ritelinti of aquatic life in s,ctors ui reetain

1Ve are attempting to learn more about tie,. e.,mpoutals

and about their present use in Nlichigatt. As we It, not have the

resources to investigate ill:. Pffects of the discharge of chhainitted

bilth"Y1' (in thit a(matir ''nvir"nnu'ut, I iii. ti' Ittel Novon),"1* tif
Mr. David Dontiniek, Federal NVal,r tjualitv Admin-

istration, urging that immediate studies be initiated to ;icier:nine

the significance of di,eharged to the trittotic environment.

As. a result, some attention has been focused on this matter lint I

am left with the feeling that the response does not measare up to the

urgency of the need in this vase.
‘Ve are at.', very 0.:1,,r11.11 ithOlit 11111,01t.l. SIIII,f1:11Ce, sodium

nitrioltriacetaie, commonly referre,l in NT.1.. It is our under-

standing that this ma teriaris now contained in at si,,:niticattat port-claw:a'
of rertain eleatting proilitets 111:trk,i,41 111,111.

It is apparentl- being 11....d it, i+,1' /1”.111, itt

lillindrY deterg,mts. .1ceor, hir,.,. to the Einited liter,o,nce ,,Li,•11 we

have seen on NT.A, it has the :Wilily to sequester heavy metals. Tbi.

characteri,tie, if it is verified. tumid have definite polfuti:aotl vireos

on the water environment. I ha V,' also written to i Er. D(iminiek within

the hist 2 weeks requestiog Federal assistance in evaluoting 
the

pollutional sigitilieance of NTA. We hay, not pat ttusived u naply.

last week I was at a meeting in Duluth, and at that time had it

discussion with members of the Federal Water Qnality Administration

Staff, and a program has been set up to evaluate the environmental

effects of NTA.
These tire only two comp(mnils of the himilreds of thousands now

in use which may ailversely affect the environment. New compounds

are being introduced daily without tiny knowledge of their environ-

mental effeets. Today, we reqtrirt. extensive testing of medicines and

pesticides liefore they ore marketed. I believe that we must at fiirther

and hi-gin to systematically sereett all new compoutols used in int
histrv

and home use, before they are marketed. This is, screencti as to their

effect upon the environment.
Products that contain unknown, untested and possibly harmful

polluttmts may very likely have interstate commerce implivations

which would seriott;lv Roth the thiililV of at State to lake effective

action. 'Therefore, the establishment of it notional clearinglionse

appears to be the most logical way of achieving this objective.

"Effects of Mercury on Man and
Environment," Hearings before
the Subcommittee on Energy, Natural
Resources, and the Environment of
the Committee on Commerce, U.S.
Senate, Ninety-First Congress,
2nd Session, May 8, 1970, Serial
91-73.
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Document No. 12 The National Institute of Environmental Health Sciences TaskForce (Nelson, Whittenberger Committee) Advocates a Drinking
Water Program (1970).

Man's health and the environment was again reviewed in 1970 by a prestigious
iroup of scientists and engineers under the leadership of Dr. Norton Nelson, New
ork University Medical Center and Dr. James L. Whittenberger, Director, KreskeCenter for Environmental Health, School of Public Health, Harvard University.
Developed under the auspices of the National Institute of Environmental Health
Sciences and its Director Dr. Paul Kotin, the Task Force again, now in 1970,reiterated many of the same needs expressed a decade before. Continued lack ofaction with respect to chemicals in drinking water, in the face of the possibili-ties about which we are now aware, can lead only to a continued and strong dis-enchantment between the people and their government with the potential of deva-
stating situations if an incident occurs seriously affecting the supplies ofdrinking water .

FOOD AND WATER*

I. Introduction

Animal life is dependent on the environment for the basic essentials of air
(oxygen), watcr and food. The ability to sustain life in the absence of oxygen
is measured in minutes, in the absence of water in days and in the absence of
food in weeks. Although maintenance of an adequate supply of the essential
nutrients and their presentation to the organism in a proper balance is an es-
sential aspect of the relation of food and water to health, the primary concern
of the Subtask Force was with the non-nutrient aspects of food and water. Two
basic questions were involved: (a) What are these non-nutrient components,
and how much of each is present? (b) What are their biological effects and
what is the health significance of these effects in terms of the concentration
found in the environment?
From the standpoint of infectious diseases, it is the living components in food

and water that are of primary importance. The response to these components
generally occurs in a relatively short time after exposure, producing acute ef-
fects. Non-living components in food and water sometimes cause acute injury
and at other times may cause subtle or chronic effects that are so long delayed
from time of exposure that the correlation of cause and effect is V cry difficult.
Similarly, the relationship of environmental causes to man's many metabolic
and degenerative diseases is obicure and difficult to demonstrate.

From the standpoint of overall research priorities in the field of environmen-
tal health, the greatest need is to develop methods for the evaluation of the
long term effects of environmental agents. One of the basic requisites to meet-
ing this need is the development of adequate indices to detect the presence and
significance of such agents. In this regard, it is pertinent to note that the water,
foodstuffs, and food processing procedures that are accepted today without res-
ervation as zo safety and wholesomeness enjoy this acceptance entirely on the
basis of short term observations.

With respect to food and water, consideration must be given to substances
that are present in relatively large amounts (that is, parts per hundred), as well
as to those that are truly minor components (that is, present in terms of parts
per billion). The criteria of purity, obviously, must be considered not from the
• The Sulst.ok Force which dtseloped this chapter was chaired by D. Leo Friedman,

assisted by Co.Chairmin, Dr. Virgil H. Freed and Dr. Haroid W. Wolf. Individuals
who contributed to the writing of the chapter included Drs. John C. Ayes, Leonard B.
Dworsky, Hans Falk. Icon Golberg, Joseph J. Harrington, Brian NfacMahon, Herbert
Stokinger, and Gerald N. Wogan.



157

40

point of view of "how pure?", but "is it pure enough?" Questions such as

these should be answered by toxicological criteria rather than by analytical

criteria.
Also to be considered is the fact that a variety or substances released into the

environment prove to be very mobile and tend to uanslocate to areas distant

front their point of origin. Transport by wind, water and other agents, has re-

sulted in global distribution of such substances as chioritioted hydrocarbons

and radionuclides. The dynamics of escape, transport and partitioning of sub-

stances into living organisms is an area of increasing interest and significance

for environmental health.

The initial sections of this chapter relate to research recommendations con-

cerning the use of water in potable form for drinking and food preparation.

Considered in other sections are applications of water for domestic, municipal,

industrial, agricultural, and recreational uses, and for the cultivation and har-

vesting of aquatic and marine life. These uses present potential health hazards

due to biological and chemical contaminants which must be evaluated and

controlled. Problems in this area are increased by the growing pressure to reuse

water both for potable and non-food purposes.

U. Microbiology of Food and Potable Water

Food scientists are concerned about the continuing prevalence of gastro-enter-

itis and gastro-enteritis-like illnesses. In recent years there has been an increas-

ing gap between the rate of technological changes in certain segments of the

food industries and the level of effort being made to evaluate and control the

hazards associated with new products and processes. Radical departures from

conventional procedures in production, processing, preservation, packaging,

distribution and utilization of foods have raised questions concerning micro-

biological contamination of products in partially or completely prepared form

'now reaching large segments of the public. Increastel attention needs to be

directed toward developing the knowledge and techniques necessary to evolve a

more wide-reaching and vigorous national program to coordinate efforts of in-

dustries and government so that the consumer receives adequate protection.

Most conventional water treatment systems have been designed primarily for

the control of bacterial pathogens. Historically, these systems have been emi-

nently successful. Control is based largely on chlorination, the effectiveness of

which is dependent upon the quality of the water. The deteriorating quality of

water sources throughout the nation, a lag in the Federal support of develop-

mental research on new water treatment systems, and the inability or linwil-

ingness of municipalities and industry to finance the necessary developmnnt,

are together resulting in narrowing of the margins of safety. These deficiencies

have increased apprehension among public health and water works officials.

This environmental decay can in a large measure be attributed to the nation's

technological growth. Despite this growth, the environmental health control

programs at the federal level have been dwindling and suffering through a

number of major reorganizations (three in less than four years). Research

needs are becoming more urgent every year.

In examining the problems that have been enumerated in the urea of food
and water microbiology, it became apparent to the Subtssk Force that these
problems can be categorized into the following three broad areas: Methodol-
ogy, Mechanisms, and Evaluation of Technology.

78-238 0 - 72 - 11
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A. illethodology

Methodology is concerned with the detection, identification and evaluation of
microorganisms and viral agents in food and water. Studies in this area are rel-
evant both for purpo,as of monitorine and for developin,a new techniq,es ap-
propriately Etrad to sl-ccific media.
Recommendation 2-1: Rapid. reliatale. and adequate techniques for the
isolation, identification and quanti.ication of the viruses and patho-
genic bacteria in foods and water need to be developed.
The most important oater-borne patnorrenic virus, that of infectious hepatitis,

still cannot be cultivated. Gastroenteritis outbreaks of unknown eticdc,ay bat
suspected to be of wa,r-borne viral origin continue to by exported t Green, ,t
al., 196S f. Viral contamination of icods occurs, generally, via the water route.
Investigations of viruses in food and ,ater are hindered by the low concentra-
tions of these infectious agents. New concentration procedures, recently devel-
oped, need additional study (Berg, 1967, Oliver, 1967; Dack, 1963).
A diversity of tests are available for detecting and identifying pathogens such

as Salmonellae, staphylococci, Shizellae, Clostridia, etc., and pseudornonads
in foods and water; yet these tests are neither rapid nor reliable. For ex-
ample, the conventional tests used to detect Salmonella in foods require at least
four or five days to reach the stage v.here the organisms can be identified with
any degree of certainty. No sinale screening procedure will give all S.il.nairella
of importance, yet this organism was involved in the most recent large scale
water-borne outbreaks. The ubiquity of Salmonella makes this organism a top
priority target for public health workers (Summers, 1559). Insofar as staphylo-
cocci are concerned, authorities dliYar reaarding the use of solid—as opposed
to liquid—media (Prost and Riernann, 1967; Casman, 1965)•
Recommendation 2-2: Procedures for isolation and enumeration of a)
pseudomonads and b) fecal streptococci in food and water need to be
developed. Such studies should include the development of standard-
ized media, particularly for culturing enteric bacteria.
Pscudomonads have presented unusual difficulties in storage of water in plas-

tic containers, afterarowth in faucet strainers, and proliferation in filtration
equipment and carbon adsorption treatment systems. Since these organisms
may also cause infections among swimmers, their public health significance
needs study. Procedures and media presently in use do not delineate these po-
tential pathogens from many of the ordinary psychrophilic flora found in food
and water.

Streptococci can be valuable tools for evaluating the sanitary quality of water.
The use of these organisms has been limited largely because of conflicting re-
sults concerning media and methodology (Geldreich, 1969; Kabler, 1962).
Investigators in various laboratories have experienced great difficulties in re-

peating work of others even though both secs of workers use the same me-
dium. Different batch-lots of these media often give variable results. Simi-
larly, media from two different commercial manufacturers often give widely
different results. Since sanitary indices for potable water and food are based on
measurements using such media, this is an area of direct public health concern
(North and Bartram, 1953)•

Recommendation 2-3: Studies are needed to determine the reliability of
indicators and/or indices as these relate to a) the coliform index and the
presence or absence of viruses in foods and water, b) fecal coliform indi-
cators as a substitute for total coliforms, c) the coliforrn indicator con-
cept and the control of pathogenic bacteria, and d) the total bacterial
count and its application to potable water quality (particularly as it
relates to renovated water).
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Conform organisms have been used as indicators of sanitary quality for water
for decades, )ec it has long been known that their absence does not assure ab-
sence of viral or bacterial pathogens. For example, the traditional coliform
index failed to forewarn of two important water-borne epidemics by Salmo-
nella and Shigella, i.e., the Riverside and Madera episodes. For this and other
reasons, it is desirable to find alternative or new indicarces of pathogenicity
(Kabler, et al., 196-i; Fair and Geyer, 1954; Greenberg and Ongcrth, 1966;
Browning and Nfankin, 1966: Kabler, 1962).

Recommendation 2-5: More accurate reporting of food and water-

borne illnesses (food infections aild toxetnias) should Is: required.

The usual data on food and water-borne illnesses are those provided voluntar-

ily and are almost wholly dependent upon the dearee of concern of health

departments in the individual states. The inadequacies of this approach are

well illustrated by the fact that two or three states report almost all of the sal-

monelloses in the United States. As a result, accurate data on the prominence

of this food-borne infection are not available.

Kecommendation 2-10: Studies are needed on the relationship of

nitrate-reducing intestinal bacteria to infant methemoglobinemia.

The Public Health Service drinking water standard for nitrates plus nitrites

(10 mg/1 as Ni is subject to question and requires confirmation. Extensive use

of ammonia fertilizers is resulting in increasing concentrations of nitrates in

ground waters underlying agricultural areas. Part of this basic problem is the

microbiological aspect. Denitrification—and nitrification—in the environment

is primarily a microbiological function. The objective of this recommendation is

to clarify the microl.:iological role ( Alexander, 1967).

C. Evaluation of Technology

A vigorous and continuing evaluation of technology in food and water proc-

essing in regard to microbiological haLards is te.:quii.e.:d in order to a) develop

microbiological reference specifications for new technology, and b) to develop

appropriate techniques for the monitoring and surveillance of these processes.

Recommendation 2-12: Basic research should be conducted to deter-

mine the microbiological, chemical and physical criteria necessary for

establishing sound health guidelines for the reuse of waste water and

for the national water pollution control programs.

Waste water reclamation techniques of considerable promise have been devel-

oped that produce seater of a quality which meets drinking water standards.

However, the lack of basic guidelines for protecting the public from health

hazards associated with this source of water precludes use as a domestic supply.

Furthermore, improved health guidelines arc needed in connection v ith the

national water eollution control program.

Recommendation 2-16: Intensive research should be undertaken on a)

the production of safe water from waste water; b) techniques for the

reduction or elimination of microbial agents in waste water; c)

the effectiveness of conventional and new water treatment processes on

enteric viruses; and d) factors relating to the production and control of

tastes and odors in water.

The management of waste-waters, primarily of municipal and industrial ori-

gin, has traditionally been concerned with the removal of pollutants in order to

minimize pollution of the nation's water resources. A new concern has been

the total renovation of waste-waters in order to conserve water resources. In

both cases the control of microbial agents exerts a controlling influence on

man's use of water, either in the natural state or through municipal systems

(e.g., recreational and bathing use in natural waters; drinking water in munici-

pal systems). Additionally, the control of selected chemical agents (e.g.. ni-

trates, sodium ) in water renovation processes needs to be given consideration

since these are important to human health and to the potability of the drinking

water supply.
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Studies so far conducted on water treatment processes and epidemiological
experience suggest that conventional water treatment processes are effective in
coping with the virus problem. However, the virus technology used in these
studies is icco.;nized as def.:dent and pursuance of definitive studies must await
improved methodology. Water-borne pathogenic viruses remain a matte: of
concern (Walton, 1961; Clarke, et al., 1964; Kabler, 1962; Kabler, ct al, 1961;
Green, et al., 1965).

Tastes and odors continue to be the most troublesome problem of the water-
works industry. Consumers of water with bad tastes and odors frequently turn
to other sources of potable water which may be of questionable sanitary qual-
ity. The presence of tastes and odors derived from algal metabolism stiescs
the possible presence of other substances with other physiological activities
such as the toxic components of blue-green algae. Research on water qualiri
should include studies of methods for the removal of tastes and odors. Such
methods may also be effective in removing other undesirable components
(U.S. Dept. of Interior, 1968; Fogg, 1965).

III. Health Aspects of Chemicals in Water

All natural waters contain a variety of substances in addition to the burden of
chemicals that man's technology is releasing. Since chemicals reach man
through air, water, and food, any measure of the challenge to the human orga-
nism must consider all routes. From the standpoint of health, it is the total in-
take that is important. The need for awareness of specific chemical species in-
volved should be emphasized. For example, the inorganic arsenic that occurs in
water is far more accessible to the human organism and its biologic processes
than the organically bound arsenic in shrimp.
Tremendous strides have been made in recent years in analytical methods.

However, further cieveiopment of analytical techniques, especially those relat-
ing to routine control operations, is still required. Such control should be exer-
cised before the deleterious effects are demonstrated in the human population.
If man awaits epidemiologic confirmation, the situation may well become un-
manageable (Dubos, 1966).
Recommendation 2-17: Methods for the concentration, separation and
identification of organic chemicals in water supplies need development.
These compounds exist in extremely dilute concentration which makes
it difficult to obtain sufficient quantities for an assessment of their
activity and health significance.
Many concentration procedures have been developed by chemists and bio-

chemists that have not been applied to the problem of concentrating dilute or-
ganic materials in water. These techniques should be evaluated for this pur-
pose. Availability of suitable concentrates will enable a determination of their
physiological effects as well as an evaluation of the effects of various water
treatment processes on their removal. Some materials which enter waterways
are known to be carcinogenic to test animals. Others may have a physiological
activity of which we are currently unaware. The organic contaminants should
be identified and the physiological significance of the concentrations found in
the environment determined. Also, the physiological significance of the hetero-
geneous mixtures as they exist in water should be evaluated.
Recommendation 2-18: Further information should be obtained with
respect to the biological significance of a number of elements and
groups of elements in water. Particular attention should be paid to
cadmium and nitrates. Such studies should include further epidemio-
logic investigations to (a) verify the linking of environmental cad-
mium (food, air, and water) to hypertension of renal origin; (b)
elucidate the relationship of methernoglobinemia in infants to the
content of nitrates in water; and ( c) determine the validity of the
observed correlation between cardiovascular disease and drinking of
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soft water. If, in the last case, a relation exists, the factor(s) in soft

waters contributing to the disease or those in hard waters that may be

exerting a protective influence should be identified.

Schroeder (1965) reported a higher frequency of renal hypertension among

people in which there was either increased amounts of kidney cadmium or in-

creased ratios of kidney cadmium to zinc. The findinzs in man were similar to

results in animals (Schroeder, 1964). Drinking water and beverages in contact

with cadmium-containing galvanized containers and in food grown on soil

containing cadmium derived front superphosphate fertilizers are considered

chief sources of environmental cadmium.

Because of the extensive use of high nitrogen fertilizers in agriculture, the

wider cultivation of nitrogen fixing crops, intensive animal husbandry and the

large contribution from decay of vegetation, a rise can be expected first in ni-

trate in ground waters, and later in surface waters. Already, some ground sea-

ters exceed the federal drinking water standard. Infants up to six weeks of age

are the principal population at risk. The possibility of chronic effects of sub.

clinical methemoglobinemia on infants and young children also deserves atten-

tion (see also Recommendation 2-9).

Schroeder (1960) reported a very high negative correlation between con-

sumption of hard water in the U.S.A. and death rates from cardiovascular and

coronary heart disease, i.e., soft water seas associated with higher death rates.

Subsequent studies in England and Canada appear to verify that a "water

factor" is associated with vascular disease death rates.

Recommendation 2-19: Analytical instrumentation to maintain sur-

veillance of drinking water supply sources should be developed to

insure against contamination by toxic industrial chemicals. Vigilance

should be maintained to identify the types, amounts and toxicologic

potential of industrial chemicals frequently finding their way into

drinking water supplies. Drinking water standards should be extended

to provide for inclusion of existing and newly identified chemical

agents on the same basis as for biological agents.

Recommendation 2-22: A technology intelligence program should be

established to forecast the rate of use and the probable effects of new

chemicals, industrial materials or other substances at an early point in

their development and use.

Environmental control efforts have been characterized by "being concerned

after the fact." A major need is the development of early intelligence to fore-

cast future events and their effect on health (See Chapter 10).

VI. Agricultural Chemicals

Chemicals of great variety and complexity are manufactured and used by

man. The methods of manufacture and use inevitably result in situations

whereby man may be exposed through air, food, and water. The escape of

chemical contaminants may be inadvertent or deliberately allowed as in the

case of pesticides and fertilizers. In most instances, a considerable amount of

information on the toxicology of these compounds has been obtained by re-

search and by experience. The evidence thus obtained indicates few, if any,

instances of immediate health hazard to man under recommended conditions

of use. However, knowledge is not adequate with respect to chronic and indi-

rect effects of pesticide use. It is especially important that research on possible

long-term etTects on intact animals and successive generations he pursued. Such

research should be directed to problems of microsomal enzyme induction and

other effects ss hich may be more indicative of exposure than of deleterious

health effects, as well as to biochemical alterations which might be correlated

with the health or performance of man.
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Recommendation 2-31: Research is recommended on the effects of
long-term, low-level exposure to pesticides including the biochemical,
physiologic, psychobiologic, and epidemiologic aspects. This should
include investigations of: (1) The interrelationship among pesticides,
nutrition, and environmental stressors to es ablate the potential direct
or contributory hazards. (2) The efficiency of uptake by test organisms
including man at various levels of exposure to pesticides front food,
water or other elements of the environment. (3) The mass balance of
the material ingested CO that retained. the amount metabolized and the
quantity deposited in carious tissues and fluids.
Pesticides are representative of classes of organic chemicals commonly used

by man, selected specifically for their biological activity. Their use on large
areas exposes other components of the environment to contamination. Evi-
dence exists that nutritional status may modify the biological effects of many
chemicals and in other instances expressions of effect are delayed until the or-
ganism is otherwise stressed by cold, food deprivation, illness and other factors.

Although great efforts have been expended to measure the level of residues in
food stuffs as a route of ingestion of pesticides, less has been done on levels in
water and considerably less on exposure through other media. Very few studies
have been attempted to quantify the total amount of such residues retained by
the organism upon exposure through food or other avenues of intake.

Metabolism and excretion represent major defense mechanisms against chem-
ical challenge. Knowledge of these factors helps to provide a reasonable esti-
mate of innocuous levels of exposure.

It will be necessary to continue to use pesticides for protection of man's
health and production of his food to meet the needs of a growing popula:ion.
For this reason, toxicity of agricultural chemicals will continue to merit atten-
tion. It may be pointed out, however, that studies on pesticides are valuable not
only because they contribute information on these compounds, but also because
the enlarged knowledge of the toxicology of pesticides can be a valuable re-
source in dealing with the toxic effects of industrial and waste compounds of
similar nature (Brady, 1967; Mrak, 1969; NAS/NRC, 1966 and 1969).

Modern crop production demands extensive use of fertilizers. Not only may
the manner of use of these materials result in some accumulation of the fertil-
izer element in foods, but possible traces of ocher elements accompanying
them may be a health factor. In some instances the presence of a given mate-
rial in trace amounts may be beneficial, but in other instances it may rose
health problems. Little attention has been directed either to the kinds and
amounts of materials that may be found in fertilizers and subsequently picked
up by food or from the irrigation water used on crops. Such water could re-
ceive chemicals from other treated areas by extraction of natural deposits and
subsequently add these to the fields and crops being irrigated. Similarly, with
the growing use of reclaimed water, attention must be directed to the burden
of chemicals that this water may carry and transfer to man through his crops.
Such seaters carry not only nitrates from fertilizers, but trace substances, pesti-
cides, and other organic chemicals, and in certain areas, radionuclides. It would
thus be possible for substances such as cadmium, chromium, copper, various
metals from metallurgical plant waste, and a host of organics to become resi-
dues in food crops through either fertilize: or soil.
Recommendation 2-32: A program of investigation should be under-
taken to evaluate trace contaminants with known health implications
which may be introduced into foods by fertilizers and irrigation waters.
The latter portion of this study should include an evaluation of the
role of reused or reclaimed water as a carrier of trace amounts of
various minerals and organic substances such as pesticides.
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There is suggestive evidence that trace amounts of certain substances may in-

fluence the health of man. These trace substances may be introduced into ferti-

lizers through the raw materials used and the manufacturing process, and then

into foods and water. A distinct possibility also exists that water can become

contaminated by various minerals which are not removed in the usual treat-

ment processes. Similarly, so-called natural seaters may pick up a burden of

such materials by influx into surface and ground water or by extraction from

deposits. This water, subsequently used in irrigation or for other purposes,

could result in an exposure oi man to potentially noxious agents.

VII. Chemodynamics

Literally thousands of chemicals are mined, manufactured, and used by man.

Inevitably, in the processing or use of these chemicals, some escape and

become environmental contaminants. In ocher instances, a chemical may be de-

liberately applied in the environment as is the case with pesticides. The

amount of chemicals escaping or being applied is estimated to run into the

millions of pounds per year. Some of these chemicals are very short-lived in

the environment, others, by virtue of their physical properties, may persist for

a considerable time. In addition, radionuclides which are released take their

place as environmental contaminants. Through a variety of as yet not com-

pletely understood processes, these chemicals may be transported from the

point of release to a site wherein they become an exposure hazard to man. The

ease of mobility and the arno,int of chemical transported depend not only on

the transport mechanism itself, but also on the properties of the compound and

the amount released. Thus, chemicals may contaminate the home or factory in

which they are used and may result in widespread exposure to man eith,r di-

rectly or in his food and water. In some instances, such substances become in-

corporated in the food chain, often with resulting magnification of concentra-

tMn affording an even higher level of exposure. Unfortunately, these matters

have received all too little investigation. For these reasons, the Subtask Force

belies-es problems involving the kinds and amounts of chemicals released into

the environment, their transport, behavior and the resulting exposure to man

urgently require investigation.
Recommendation 2-33: Research is needed to (1) identify the kinds
and amounts of stable and radioactive chemicals that contribute to

the environmental burden; and (2) elucidate their physical and

chemical properties and the effect of these properties upon their trans-
portation and partitioning among the various environmental phases.

This work should be designed to provide information on the identity

of the agents, their source, their persistence and ultimate fate in the

environment, and the development of analytical methods required for
surveillance.
Among identified environmental contaminants are organochlorine compounds

from industrial as well as agricultural sources. It is probable that others are also

present in the environment in measurable amounts, as evidenced by some pre-

liminary data, but little research has been done to detect and identify the major

portion of such chemicals. Application of new analytic methodology should

permit identification and quantification.

Chemicals such as DDT, p.chlorobiphenyl and radionuclides are known to
appear at great distances from points of release, clearly indicating their mobil-
ity. Partial explanations of transport on the basis of meteorology and hydrology

can be afforded. However, more sophisticated knowledge is needed on the in-
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terrelationships of the properties of compounds and their interaction with the
environment as factors in transport and partitioning. On the basis of known
chemical composition of organisms and properties of compounds, for example,
it has been possible to estimate the amount of chemical L,3take from a given
level of concentration in the environment Further, the enugy of adsorption on
inorganic surfaces (particles) and proteins (biocolloids) have bcen shown to be
related to readily measured properties of both the colloid and the chemical.
From these data accurate predictions of environmental behavior and likelihood
of exposure can he made (Freed, Cr al., 1967; Cohen and Pinkerton, 1966).

Chemicals are broken down in the environment by a number of processes in-
cluding those of a photochemical, chemical, and biological nature. These occur
at varying rates depending on the nature of the chemical and the conditions.
The products formed depend both on the process of breakdown and the chem-
ical. Such degradation products in themselves may have health significance. Too
little is known about rates of breakdown, material balance or reaction products.
Data should be readily obtainable to permit accurate estimations of rates of
breakdown and thereby rates of accumulation for specific products and product
groups (Alexander, 1967; Nash and Woolson, 1967; Freed, et al., 1967).

Lastly, little is known about the quantitative aspects of the biological avail-
ability and efficiency of partitioning of environmental contaminants into orga-
nisms. It is known, of course, that materials are partitioned across the organism•
environment interface and subsequently are deposited in the tissues, but dy-
namics of this process are poorly understood. Thus, while it has been possible
in some cases to estimate uptake from chemical data and to confirm this exper-
imentally, much more needs to be known (Godsil and Johnson, 1968; V'heat-
ley and Heartman, 1968).

Recommendation 2-34: It is recommended that careful assessment be
made of direct alterations in ecologic aspects of the environment as
they bear on man's health and well being. Examples are an upset in the
oxygen cycle and the nitrogen cycle or the interruption of the food
chain that may be induced by environmental contaminants.
It is becoming increasingly accepted that man's health and welfare are not

only affected by direct environmental insult, but may also be influenced by
ecological changes in the environment. Chemically induced changes may influ-
ence the oxygen supply and amounts of soluble nitrogen compounds to which
man is exposed; they may encourage overgrowth of objectionable organisms, or
the release or production of secondary toxicants (NAS/NRC, 1969; NAS/
NRC, 1966).

It is of environmental health relevance to determine the kinds and amounts
of chemicals arising from all sources that contribute to environmental contami-
nation. There is need, also, to assess the total environmental burden of such
contaminants and their distribution in air, water, soil and food chains. The
objective of this work is to develop information based on physical and chemi-
cal principles on the nature and amounts of chemicals, mechanism of distribu-
tion and partitioning and the fate of these chemicals in the environment. By
establishing these quantitative relationships based on the properties of the
chemicals and the systems and mechanisms of transport, it would be possible to
predict the probable exposure level and hazard to man and to develop appro-
priate preventive measures.

a
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VIII. Summary

Few things have more influence on man's health than the food he eats and the

water he drinks. Rapid technologic change, increased population, and greater

concentration of people into urban centers are threatening to overwhelm the

limited measures currently provided f, protection against harmful 3:,..;(11>s in

food and water. Earlier successes in controlling food and water-borne infectious

diseases have resulted in coinplacency. G.:trent microbiologic methods and un-

derstanding of pathogenicity are inadequate. Recent outbreaks of food-related

disease in aaimals have emphasized the health significance of naturally occur-

ring food components and underlined our ignorance of the nun-nutrient compo-

nents of ordinury foods. The unquestioning acceptance of the natural constitu-

ents of such foods as safe is based on relatively short term observations, albeit

repeated many times during the course of man's history. Little is known either

from the experimental laboratory or epiderniologic studies concerning the possi-

ble roles that our daily food may play in neoplastic and degenerative diseases.

To answer these questions, the Subcask Force recommended increased effort

to improve the reporting of food- and water-borne illnesses and to improve an-

alytical methodology for recognizing, characterizing and measuring microbio-

logic and chemical agents in food and water. Also cited was the need for the

performance of supportive research to determine the mechanisms of the result-

ing biologic effects. Guidelines for this effort are specified in a series of recom-

mendations for more accurate reporting of food- and water-borne illnesses

( Recommendation 2-5) and for the development of rapid, reliable analytical

and evaluative techniques for viruses, pathogenic bacteria, pseudomonads, and

fecal streptococci in (cod and water, for organic chemicals in water, and for

microbial and anti-microbial hazards of conventional and new methods of food

processing (Recommendations 2-1,2-2,2-11,2-13,2-14, and 2-17). Other

recommendations call for improvements in procedures for evaluating and gath-

ering data on the distribution patterns of disease organisms (Sabnonelhze, Shi-

gellue., and Clortridia) and their indicators in food and water (Recommenda-

tions 2-3 and 2-4), and on the mechanisms of action of organisms such as

Proteur app., itaphylococci, and E. histolytica (Recommendations 2-6 through

2-9).

While certain trace elements in food and water are essential for life (and a

deficiency produces disease), others are known to cause poisoning and any ele-

ment is toxic if the dose is excessive. Because some trace element deficiencies

are probably still unrecognized and many questions remain concerning the

known elements ingested by man, the Subtask Force recommended increased

research on defining the relationships of certain bacteria and chemicals to var-

ious disease conditions (Recommendations 
2-10,2-18,2-24 and 2-28), and

the impact of conventional and projected 
treatment processes and equipment

on water quality ( Recommendations 2-15 
and 2-16). Also called for is re-

search to develop improved procedures for the 
surveillance, control and main-

tenance of water supplies. Specifically, the Subta
sk Force urged that basic re-

search be conducted to determine the microb
iologic, chemical and physical cri-

teria necessary for establishing sound health 
guidelines for the reuse of waste

water (Recommendation 2-12), and that a stud
y be made to find ways of re-

moving financial and organizational obstacles to 
the utilization of environmen-

tal services (e.g., water supply and waste-w
ater services) necessary for public

health protection (Recommendation 2-20).

Other specific problems related to water quality
 and on which the Subtask

Force recommended greater research effort 
included improvements in analyti-

cal instrumentation for surveillance of drinking 
water supply sources (Recom-

mendation 2-191, the control of schistosomiasis 
(Recommendation 2-25), elu-

cidation of the role of dissolved oxygen in wat
er quality and factors which

affect this role (Recommendation 2-21), and 
initiation of basic studies on the

chemical quality of marine, estuarine, and fresh waters in relation to the

growth, physiology, and toxicity of aquatic organisms (Recommendation

2-26).
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In a broader sense, the Suhtask Force called for the development of a program
to forecast the rate of use and probable effects of new chemicals and other
substances (Recommendation 2-22), and the placing of greater emphasis on
research programs concerned with the recreational needs of people which re-
sult from population growth, urbanization, mechanization, and crowding (Rec-
ommendation 2-23).

The Subtask Force also urged greater effort on the evaluation of the acute and
long-term effects of mycotoxin contamination and on biological toxins, and
other naturally occurring pharmacologically active substances in foods (Recom-
mendations 2-29 and 2-30). In addition, the Subtask Force recommended con-
sideration of fond toxicology in research now directed primarily to flavor
chemistry and reaction chemistry (Recommendation 2-27).

Pesticides and other agricultural chemicals present special problems because
they are generally biologically potent substances and are widely used. Since
foodstuffs represent man's greatest source of intake of these materials, it is ur-
gent that research on the effects of long-term, low-level exposure to pesticides
be increased. Particular emphasis should be placed on biochemical, physiologic,
psychobiologic, and epidemiologic aspects of such substances (Recommenda-
tions 2-31 and 2-32). The unexpected appearance of pesticide residues in fish
from oceans and lakes and the increase in nitrates in certain natural waters in-
dicate also the need to understand the chemodynamics whereby environmental
contaminants are translocated from where they are used or liberated to where
they may unexpectedly appear (Recommendations 2-33 and 2-34).

Man's Health and the Environment -
Some Research Needs, Report of the
Task Force on Research Planning in
Environmental Health Science, U.S.
Department of Health, Education,
and Welfare, National Institute of
Environmental Health Sciences, 1970.
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Document No. 13 The Council on Environmental Quality Advocates Increased
Efforts to Assure the Safety of Drinking Water Supplies
(August, 1970).

The President's Environmental Quality Report clearly and succinctly stated
the issue before the Nation:

EFFECTS OF PROBLEMS

Heath

The impact of environmental deterioration on health is subtle, 
often

becoming apparent only after the lapse of many years. The speed of

change in a rapidly altering technological society and the comple
x

causes of many environmental health problems produce major uncer-

tainty about what environmental changes do to human well-being
.

Nevertheless, it is clear that today's environment has a large an

adverse impact on the physical and emotional health of an increasinf

number of Americans.

III

Water

tmorotiouT history man has been ravaged by plague a
nd

epidemics visited on him by poor sanitation and polluted

water. In more modern times, the great typhoid epidemics that 
swept

London in the mid-19th century underscored the peril of water p
ollu-

tion and launched the first organized steps to combat it.. And 
until

very recent times this stress on preventing waterborne disease wa
s the

major thrust of efforts to stem the decline of the environment.

Americans have acted, until recently, as though their rivers a
nd

lakes had an infinite capacity to absorb wastes. Pollution 
was con-

sidered the price of progress. Not until 194S was comprehens
ive Fed-

eral water pollution control legislation enacted, and the first

permanent legislation was not passed until 1956. The original 
over-

riding concern was with human health, and almost all State w
ater pol-

lution programs were carried on by State health departments
.

Water pollution control legislation and programs have no
w been

broadened to embrace a host of environmental concerns, i
ncluding

recreation and esthetics. Epidemics due to waterborne c
auses are

largely of the past, and our health efforts have moved to 
a more

sophisticated concern for the effects of small amounts of to
xic chem-

icals on humans and other forms of life.
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. . . to Health

.pf dy.-ent,ry. an ,1 10.11,t,il
water :ire an 1,.:.•••t• 

t I .1,1t.:

water unt,t ofte:t he treated ti, high level, befure it is drinkalite. Belches
often must be closed and shellfi,h left unharve.-ted and unmarketed.
Inadequately disinfected Inuttieip31 overtl..ws fonn combined
sewer systems, and runoff from animal feedlots often create high bac-
teria densities in local water supplies.
A survey prepared by the Department of I fealth. Education, and

Welfare points to disquieting quality deficiencies in some commnnity
water ,ystems, particularly in small communities. A 1st), there is mount-
ing public health concern over chemical constituents in water. 'rhe
effects on humans of small :mounts of toxic chemicals in water sup-
plies are not known, but health authorities show increased concern
over their potential effects. Accelerated research is needed for better
understanding of these dangers. The technology to maintain safe
bacteriological quality and to remove many of the potentially danger-
ous chemicals from drinking water exists but is not as widely em-
ployed as necessary.

14. E Worts !O assure the safe/ y of v»iiiiripal watcr supplies should
be increused. This will moan greater ',search on the potential health
hazards which may be contained in drinking water and more thorough
surveillance of drinking water supplies. Current knowledge, surveil-
lance, and control of such hazards are inadequate.

Environmental Quality, The First
Annual Report of the Council on
Environmental Quality together
with the President's Message to
Congress, August 1970.
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Senator SPONG. Mr. Johnson, you have been the most patient of

all. I just received a note that you have to step out of here for just a

few minutes.
If you would excuse me while we have a brief recess, we will be

back and look forward to hearing from you and then questioning all

of you.
[Recess.] •
Mr. VOGT. Mr. Charles Johnson is our next panelist.
Mr. JOHNSON. Thank you, Mr. Chairman. You have had a long

day and you have heard a lot of us say pretty much the same thing.

I think one of the things that comes through during this whole dis-

cussion today is that we are talking about a health matter.
I happen to represent a health association. For one thing that isn't

new is that we have been at this game for a hundred years. It hap-

pens that just about a month from now we celebrate our 100th anni-

versary as an association.
You might be interested to know that our particular association

got started fighting the unsanitary conditions of the times back in

1892. Among the problems they dealt with were the conditions of

our water supplies. Out of these deliberations came the impetus to

do something about the diseases associated with our water supplies.

Here we find ourselves again today talking about protecting peo-

ple and protecting people's health as associated with water supplies,

but a different disease entity. You have heard about viruses; you

have heard about the diseases that come about through the intro-

duction of heavy metals into our body systems. Cancer, stroke, heart

disease, all associated with water. These are associated with water;

they are associated with people and they are killers.
So this is very vital legislation that we are talking about. I can't

impress too much as we enter into this period of crisis orientation

to our environment that all of our environmental problems arc

health associated and it is the health of people that we have to put

at the prime of our concern. I am glad to see the emphasis that all

of my colleagues have given today and those that have been on this

morning. Rather than give my prepared text, which in many respects

supports and emphasizes the kind of thing that you have heard al-

ready, I would like to make a few side comments, Mr. Chairman.

The comments are somewhat predicated on some of the things

that you have heard and some of the things that you have been told

today. For instance, the commentary at one point this morning

was on the relationship between water pollution control legislation

and the water bill with respect to raw water quality. We should not,

at any time be misled to thinking that this bill is a duplication be-

cause it is not.
For example, if we can consider the water pollution control legis-

lation now pending before this Congress on which I have testified

giving some health viewpoints on that particular legislation, water

supply takes a secondary position in the text of that legislation.

Very specifically, the effluent standards have primacy in that pend-

ing legislation. When you set an effluent standard only if someone

proves that the water quality in that body of water to which an

effluent standard has been assigned on a point source discharge, only
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after you prove that this is harmful to the health, can you go backand correct this in terms of water quality.This legislation would preempt that. I think it is very essentialthat we make sure that the raw water supplies that are there for ourcommunities gets the protection that people need and not the pro-tection you need in terms of a discharge from an industry as providedby an effluent discharge type of standard.
I think if you read that legislation as now written, you will findthat water supplies take a back seat to point source discharges interms of industrial effluents. I think it is important to recognize thatwe are already and have been for some time recycling water, recycl-ing sewage, recycling waste. We do this on any stretch of streamheavily polluted from which we also take the water we use as asource for community water supply.
The Mississippi River, the Hudson River, you name it, where asurface supply is heavily contaminated by sewage. and other indus-trial wastes, you are already recycling water. The important thingto remember is that we don't know what we are doing to ourselves.I have to emphasize and reiterate the need for research. I wouldgo one step further than Leonard here. We have worked togetherfor many years in the Public Health Service. The research has toapply not only to what we want to take out and how we take itout, but what it is doing to us in terms of epidemiological concerns.It is only then that we have a final basis for setting a standard andknowing that in fact things are of such a nature that the health ofpeople is protected. Without the two of these you don't have thewhole picture. You don't know where the floor is, you don't knowwhere the ceiling is. We don't know how much to take out until wedo the epidemiological studies that assures the health of people isbeing protected.
I would want to emphasize that there is a need to have an office ofcommunity water supply. Mr. Spong, I have been before you before.I don't know whether you remember or not, but for some timenow I have been representing public health interests. I was the firstadministrator of the Environmental Health Service. I have testifiedon other water pollution control bills and I think it is important torecognize that if we are going to get the most efficient and mosteffective effort done, we must keep the enforcement activity as closeto the people as possible with those safeguards that allow us to assureourselves that the work in fact will get done.
So I would support and our association supports a strong Stateeffort in this kind of an activity. On the other hand, a strong Stateeffort is not going to be forthcoming if it is not supported. So youhave to have program grants.
I could almost predict you will have an unsuccessful program un-less you give the States the resources to go along with the responsi-bility and authority that such an act is assigning to them. I can giveyou historical evidence of this. This was brought out this morningwhen you spoke of the water pollution control effort. Up to theforties we had good water supply programs at the State level. As thewater pollution control monies became available: as the pressurebecame apparent that they had to do something in this field, they
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took their trained manpower, moved it to where the gold was, you
mine where the gold is if you want to get gold, and they produced
a water pollution control effort at the expense of a water supply
effort. As long as there are Federal funds made possible in .en-
vironmental efforts you have to be sure that there is sufficient
money to make sure that the staff, the support, the activities that
you require for all environmental activities are indeed supported.
I think it is very important that you have a strong surveillance

effort. That is part of the problem today. We know we have prob-
lems. It was during, again, the time that I headed the Environmen-
tal Health Service, that I set out three special goals for our pro-
grams to achieve. One, to do something for occupational health and
we have an occupational safety and health law now; the other was
to do something about pesticides. We have a lot of attention, and I
believe strong movement in the direction for controlling pesticides.
Mr. McDermott was there when we discussed it in my early

stages in the Environmental Health Service; as a matter of fact, I
brought Mr. McDermott into the program for this purpose, and we
said that we are going to awaken the Americans to the fact that we
have to do something about the domestic water supplies.
That was 4 years ago. I am very pleased we have arrived at this

point, but it is going to be most important that we do not arrive here
only with the desire and not the resources to get the job done. We
have to have strong support; we have to have a surveillance sys-
tem; we have to have enforcement action; it has to be backed up
by Federal determination to see that the States do their job.
I have worked with the water industry for some time now; as a

matter of fact, they were on my head for a while during the early
days of this study, but we are friends again, and they are deter-
mined to make sure that we not only have the best water supplies
in the world, but we have the safest. They have started an "action
now" program to build in stronger training programs for their
operators and they are working for and they are supporting this
legislation.
It is going to take a Federal, State, industry effort to do the job so

that we don't have the crisis in this portion of the environment that
we have in solid waste, pesticides, water pollution, and the other
environmental problems that we are facing today. I think that this
emphasizes some of the points that I have made in my testimony.
I know the day is getting late. I would be willing to answer ques-

tions along with the rest of the panel. I think there is one more
representative that wants to submit his statement for the record. I
would yield my other 5 minutes to Mr. Kappe.
Senator SPONG. Thank you very much, Mr. Johnson.
(The statement follows.)

STATEMENT OF CHARLES C. JOHNSON, JR., ASSOCIATE EXECUTIVE DIRECTOR,
AMERICAN PUBLIC HEALTH ASSOCIATION

Mr. Chairman, this statement is being submitted on behalf of the American
Public Health Association which will celebrate its Centennial in 1972. This
organization is the oldest and largest organization of its kind dedicated solely
to the preservation and promotion of personal and environmental health. With
our State and local affiliated organizations, APHA has a total membership of
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over 52,000 dedicated health workers in some 30 disciplines. They are drawn
together in the Association out of their shared interest in securing optimum
health for the total population of the United States. Our organization was
founded by a group of sanitary reformers and credits much of its initial success
to efforts to improve the environment in which people were living. Thus, it is
only natural that our Association joins with other organizations on this panel
to express its concern for the necessity to enact Federal legislation which will
help to assure adequate quantities of safe drinking water to the people of this
Nation. This Committee is to be applauded for recognizing this need and making
it possible for us to discuss these matters with you.
Mr. Chairman, when I was Administrator of the Environmental Health Serv-

ice in the Department of Health. Education, and Welfare, we released in August
1970 the findings of the first national survey of the Nation's community water
supply systems. The introductory commentary on this survey as found in the
forward to the study report is repeated here for the benefit of this Committee.
"The ecological crisis with which our Nation, and the world, is today con-

fronted has been building for many years. Yet, for many, the magnitude of the
damage which we have inflicted on our environment, in ignorance and careless-
ness, has come as a recent, stunning surprise. However, the urgency of our
environmental problems can no longer be ignored or denied. President Nixon
expressed the national mood about these sobering realities when he declared
that 'the 1970's absolutely must be the years when America pays its debt to
the past by reclaiming the purity of its air, its water and our living environ-
ment.'
"Of special concern is the fact that the waste products of our highly urban-

ized and technological society—many of them not even identified—which pol-
pute our land, air, and water, persist in the environment, and react, with one
another, in complex and little-understood ways, to affect the life cycles of
plant, animal, and human organisms.
"Our water resources, more perhaps than any other, illustrate the interaction

of all parts of the environment, and also the recycling process that character-
izes every resource of the biosphere. Everything that man injects into his envi-
ronment—chemical, biological, or physical—can ultimately find its way into the
earth's water and these contaminants must be removed, by nature or by man,
before the water is again potable.
"Concern for our water quality, until quite recently, has centered principally

on the danger of bacteriological contamination from inadequately treated
sewage discharged into our rivers and streams. Today we are confronted with
the fact that chemical pollution of source waters poses additional, possibly even
more difficult, problems. Moreover, we deceive ourselves if we assume that even
the most complete and effective treatment of municipal and industrial wastes
can ever remove all threats of water contamination.
"In a world subjected to a growing burden of interacting pollutants, many

other sources of contamination exist, so that the quality and safety of our
drinking water must finally depend upon constant vigilance and application of
the best techniques of water treatment and distribution.
"That only recently has attention been focused on the problems of maintain-

ing safe drinking water is illustrative of the dangerous complacency with
which we have viewed the whole spectrum of environmental ills. This report
by the Bureau of Water Hygiene, Environmental Health Service, represents the
first real attempt to determine, on a nationwide basis, the efficacy of current
practices in water treatment and to assess future prospects for maintaining
safe, high quality drinking water.
"It may be concluded, on the basis of survey findings, that, while the over-

whelming majority of the people of the United States can be assured that the
water they drink today is safe, several million drink water containing poten-
tially hazardous amounts of chemical or bacteriological contamination. Clearly
there is an immediate need, in many localities, for upgrading present water
treatment and distribution practices.
"Moreover, as in so many aspects of our environmental situation, the findings

are not reassuring with regard to the future. It seems abundantly clear that we
will need, in the years ahead, to give increasing attention to the broad problems
of water supply in order to assure the public of an adequate supply of safe
drinking water on a continuing basis."
Amendment Number 410 to amend S. 1478 will provide the specific legislative

focus necessary for development of a strong national program, involving the
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Federal, State, and industry effort required for adequate production of safe
drinking water.
The Federal program must be charged with responsibility for continuous

modernization of criteria and standards encompassing the full range of quality
of drinking water. The creation of a National Drinking Water Advisory Council
will help to assure wide acceptance of the national standard as well as con-
tinued attention by the government to the problems of supplying the Nation
with an adequate quantity of safe water. Inasmuch as a basic purpose of this
bill before the Committee is the protection of the public's health, we would
recommend that the Secretary of HEW have the legal responsibility for the
appointment of at least one health oriented person to each of the three cate-
gories that make up the National Drinking Water Advisory Council.

Next, the Federal program must be capable of supplying the kind of support
that assures every State the opportunity to carry out its primary responsibil-
ity for safety of design, dependability of operation and maintenance of water
purification and distribution systems, and development and implementation of
an effective surveillance and evaluation system.
The provisions in the bill which authorize grants for program support and

provide for expert consultation and technical assistance to the States and to the
water supply industry are essential elements for the success of this aspect of
the national program.
In addition, there are obvious advantages to be gained and sound rationale

for a nationwide research, demonstration and training program coordinated
with the industry, educational institutions, agencies and other organizations.
In addition, there is need for coordination of research and demonstration
efforts at the Federal level in this area of concern. You may wish to assign
such rsponsibility to the office established for implementing community water
supply legislation.
For the Act to be most effective, minimum national drinking water stand-

ards must be enforced in a determined and consistent manner. Full use should
be made of the State's recognized primary enforcement responsibility. This
should minimize overlapping and duplication of effort.
Mr. Chairman, we wish to highlight our agreement with the bill's provision

establishing an Office of Water Hygiene. Without such emphasis, considerable
difficulty can be expected in keeping the community water supply concerns
viable in view of the much larger attention and support accorded the Nation's
water pollution control effort. Further, we would suggest its designation as the
Office of Community Water Supply, which is more descriptive of its functions
as outlined in the bill.
Under the section on definitions, we would raise one question with respect to

item 6 which defines the term public water system. In our opinion this defini-
tion is somewhat limiting in that there are problems with other types of water
supply systems that are not covered by the definition. For instance, this defini-
tion does not provide for control of the bottled water industry or the large
private settlements such as motels, recreational areas, resorts, or unincorpo-
rated small subdivisions. Perhaps the Committee would consider adding on to
the definition after the phrase "or which is a water utility regulated by the
state law" the following: "or regulated by the state and supplying water to a
minimum (X) individual premises or a minimum of (Y) persons."

Finally, Mr. Chairman, the American Public Health Association expresses its
support of the Amendment that is currently before this Committee and offers
its assistance to the Committee in whatever way it can as you pursue the
development of this very significant legislation.

Mr. VOGT. Mr. Chairman, Mr. Kappe, of the American Society of
Engineers, has a statement he will file for the record. He would like
a couple of minutes to make a couple of points.

Senator SPONG. We would be pleased to hear from him.
Mr. KAPPE. Mr. Chairman, I would like to bring out some high-

lights of the testimony which was presented.
Everyday the public hears a great deal about the efforts being

made at all levels of government and by spirited citizens and organi-
zations to protect the Nation's waterways from manmade pollutants
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and Congress is committed to passing laws and appropriating funds
and creating the interest that it has to protect the Nation's water-
ways.
However, most of the emphasis seems to be on the removal of

nutrients for control of algal growth. There seems to be little emphasis
on the removal of pollutants that may be harmful to the health of the
users of these waterways as sources of drinking water supplies that
are getting more scarce each day.
The current drinking water standards developed by the U.S. Public

Health _Service contributed immensely to the development of safe
water supplies in this country. They were adopted, in principle, by
the States without argument, because the State regulatory engineers,
the public, and engineers in private practice recognized the priceless
value of these standards and the assistance the Public Health Serv-
ice offered and made available to States, local government, and en-
gineers in private practice to develop safe, public water supply sys-
tems.
This grassroots teamwork proved the worthiness and effectiveness

of the national program as is encouraged by this legislation for execu-
tion and operation at the State and local levels.
Today, surveillance and enforcement seems to mean a clipboard

questionnaire inspection often by personnel not adequately trained
by education and experience followed by a strong letter on items
often found not needing correction.
Such actions were seldom used during the years the water supply

systems were developed in this country. In those days, surveillance
meant cooperative teamwork between operators and engineers who
were well qualified by education and experience in locating troubles
and solving problems.
This teamwork and spirit between the operators and the regulatory

agencies should be reinstated and encouraged by staffing the regula-
tory agencies at all levels with competent personnel. It is more effec-
tive than enforcement procedures.
When Hon. William D. Ruckelshaus testified before the House

subcommittee he identified the significance of safe drinking water in
his testimony. In the testimony which was submitted by EPA it was
disclosed that for the fiscal year 1971 the division of water programs
had a budfret authorized by Congress of $2.837 million and 180 posi-
tions which was increased to $4.6 million and 206 positions for the
fiscal year 1972. An encouraging improvement but still a very meager
funding for such an important program for the health and welfare of
the Nation.
It would be encouraging and comforting to our people to know

whether the increase in budgetary and position strength authorized
by Congress was actually made available to the program during the
fiscal year 1972.
The recent internal decision of EPA that threatens the sharp cur-

tailment this year, and elimination next year, of support for graduate
training programs in the environmental field is an action by EPA that
is contrary to the wishes and views of Congress and to the urgent
need for such trainees in the environmental program—it would be
most disturbing to our citizens to learn that such action might have
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been taken—to compensate for and to cover the ever-increasing costs
being put into a buildup of a massive administrative bureacracy at the
sacrifice of the program where Congress wants the authorized money
to be spent.
This decision comes at a time when many well-trained engineers

in depressed industries are unemployed. A year of post-graduate
training in environmental technology for these people could serve
two purposes; one, provide much needed technical skills in a field
which is in short supply on all levels of government, industry and
private practice, and, two, reduce the unemployed labor force of these
highly trained technical people.
The American Academy of Environmental Engineers is also dis-

turbed by the alleged policy of EPA to place individuals with little or
no experience in the field of environmental controls in decisionmaking,
positions and relegate those with many years of experience to posi-
tions far removed from the policymaking level.
The reduction by EPA on funding the training grant programs

can only, make this situation more deplorable than it is at present.
Congress should see that the deleted training grant funding is rein-
stated to at least its original level for the training so vital to the en-
hancement of the program and that a similar action will not be
taken by EPA on training grants encouraged and authorized by
Congress in legislation now being considered by Congress.
The water industry cannot afford to be complacent nor can it ig-

nore potential water borne health hazards, as ways pollution of the
Nation's waterways. If the water utilities are not warned about such
contaminants, and if they are not educated of the measures that
should be adopted to protect the health of the consumers, the sick-
ness incidence and death rate therefrom could be disastrous.
It is encouraging to note that the bill provides for the creation of a

council to advise, consult with, and make recommendations to the
administrator of water programs. Congress should be assured that the
program personnel and council members will be well qualified and
will be responsive.
The bill should require the administrators responsible for the pro-

gram and each member of council to be knowledgeable and to have
broad expertise by education and experience and active membership
in water-oriented organizations in the field of water hygiene and pub-
lic water supply.

Congress should also be assured that the water programs will not
flounder under subbasement type operations as the public seems to
feel occurred and was experienced by the water pollution control
program As it made its rounds from the Public Health Service to
HEW, to Interior to its current resting place, EPA.
This committee could do a great public service by assuring imme-

diate visability to the administration of legislation under the bill by
requiring in the legislation the appointment of a competent and well
qualified assistant administrator for the water program directly under
the Administrator of EPA.
Mr. Chairman, I wish to thank you for the time that you have

allowed me to present this statement.
Senator SPONG. Thank you.
(The statement follows.)
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STATEMENT OF STANLEY E. KAFPE, P.E. AND EXECUTIVE DIRECTOR,
AMERICAN ACADEMY OF ENVIRONMENTAL ENGINEERS

The American Academy of Environmental Engineers is an organization of
environmental oriented registered professional engineers sponsored by eight
national associations, namely:

1. Air Pollution Control Association
2. American Institute of Chemical Engineers
.3. American Public Health Association
4. American Public Works Association
-5. American Society of Engineering Education
6. American Society for Civil Engineers
7. American Water Works Association
8. Water Pollution Control Federation

The organization is not new. It was founded in 1955 for the purpose of im-
proving the practice, elevating the standards, and advancing the cause of envi-
ronmental engineering through a program of certification of qualified engi-
neers. At the present time, AAEE has approximately 1,270 members, which
encompasses the greatest single concentration of professional engineering talent
in the environmental field. Included among our members (past and present)
are engineers who have been interested and influential throughout their
professional careers in environmental control legislation and programs at all
levels of government and in private industry. An excerpt from our news publi-
cation, The DIPLOMATE, volume 6, No. 2, April 20, 1971, entitled "History
and Progress," is attached, which explains in more detail the history and
progress of the organization.
Over the years, the environmental engineers in government and in private

practice has played a big part in the advancement, Welfare and progress of our
country through the production of a safe and an adequate public drinking
water supply system, and to a degree not enjoyed by any other country. The
environmental engineer will continue to do a good job if his creative ability,
genius and talents are used resourcefully and judiciously for administration
and execution of laws and programs, as well as for study, research, design,
treatment, operation, and construction of new water supply systems, and for
surveillance and upgrading of existing systems. Currently, this talent of special
knowledge and training has not been used to the degree warranted for the
benefit of programs envisioned by Congress at high government policy-making
levels of the programs. Congress should spell out the qualification requirements
of the administrators in each of its actions.
The comfort and assurance our citizens have enjoyed knowing that the water

coming out of the faucet in their homes is safe is priceless. The committee, its
staff, and Congress are commended for their foresight and for their determina-
tion to assure our citizens that the water coming out of the faucet will con-
tinue to be safe and adequate in the face of the complex, exotic, and rare
organic and inorganic pollutants that may be discharged in waste waters or
surface runoff, or may be washed out of the atmosphere in increasing amounts
into waterways used as sources of public water supplies.
Everyday the public hears a great deal about the efforts being made at all

levels of government and by spirited citizens and organizations to protect the
nation's waterways from man made pollutants and Congress is commended for
passing laws and appropriating funds and for creating the interest it has to
protect the nation's waterways. However, most of the emphasis seems to be on
the removal of nutrients for control of algal growth. There seems to be very
little emphasis, comparatively speaking, on the removal of pollutants that
may be harmful to these waterways as sources of drinking water supplies
which are getting more scarce each day. The question often asked—does it
make sense to treat wastewater effluents to the extent they are sterile when the
waterway used as a source of drinking water supply may be contaminated with
infectious bacteria, virus, rare metals, low level radioactive contaminants
and other contaminants from atmospheric fallout, the earth's crust and land
use—is challenging and full of pros and cons. Why, because our lack of knowl-

edge regarding the many unknowns associated with water, which is a universal
solvent and on which life and man's health depends are still a mystery. These
potential dangers to man through drinking water supplies can only be ascer-
tained by deligent and meaningful studies and research on a long term contin-
uous program basis not only for today but also for tomorrow and the tomorrows

rn
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that follow. Each day is a new life, a new experience and a new institution
 of

learning. Congress has done an excellent task passing legislation and programs

for the protection and enhancement of the waterways from man-made pollut-

ants. Congress is strongly encouraged to take similar action now and before
 it

is too late to protect and enhance the nation's precious sources of drinki
ng

water supplies not only from man-made pollutants but also from contaminants

that are not man-made.
Current responsibilities for the safety of water delivered by public water

supply systems is based upon State law and supervisory control is carried o
ut

by State water hygiene surveillance programs. The Federal Government has

authority only to evaluate public water supplies used as sources of water by

public carriers traveling in interstate commerce, and it has provided techni
cal

assistance to the States in the conduct of water hygiene programs.

A Federal-State partnership, as a national effort, as provided in the bill is

needed and is encouraged to continue assured protection of the Nation's public

water supplies.
The current drinking water standards developed by the U.S. Public Health

Service contributed immensely to the development of safe water supplies in this

country. They were adopted, in principle, by the States without argument,

because the State regulatory engineers, the public, and engineers in private

practice recognized the priceless value of these drinking water standards and

the assistance the Public Health Service offered and made available to States,

local government, and engineers in private practice to develop safe public

water supply systems.
The benefits which have accrued and were achieved through the development

and administration of the PHS drinking water standards strongly support and

substantiate the need for legislation as provided for in the bill that will estab-

lish and enforce national drinking water standards which will benefit the entire

population using public water supplies and not only water systems which sup-

ply water to interstate carriers.
The provision in S1478 which recognizes the responsibility of State and local

governments and the need for interstate cooperation is encouraged. State rig
hts

should include and require State responsibility. Federal enforcement should 
be

used only when the States are unable or unwilling to accept responsibilities.

States should be allowed to develop their own standards, providing the State

standards are equal to or more stringent than the Federal standards. However

one set of standards for both the nation and the states should be given serious

consideration to neutralize confusion and controversy. Every effort should be

made, however to reduce or eliminate duplication of effort between State and

Federal Government on enforcement and other provisions in the bill. Unfo
r-

tunately, provisions for surveillance and enforcement are a requirement for t
he

few who are stubborn and must be forced to adopt corrective measure
s and

to correct defects in facilities and operations. Today, surveillance and
 enforce-

ment, however, seem to mean a clipboard questionnaire inspection, often by p
er-

sonnel that have not been adequately trained by education and ex
perience,

followed by a strong letter on items often found not needing correct
ion. Such

actions were seldom used during the years the water supply syst
ems were

developed in this country. In those days, surveillance meant coope
rative team-

work between waterplant operators and State engineers who were well
 qualified

by education and experience in locating troubles and solving proble
ms. This

spirit played an important part in the development of safe and adequate 
water

supplies in this county. This cooperative teamwork and spirit betwee
n water-

plant operators and regulatory agencies should be reinstated and encourag
ed by

staffing the regulatory agencies at all levels with competent personnel in t
he

interest of producing and delivering to the public a safe, potable, and adequa
te

water supply. It is more effective than enforcement procedures.

The water supply industry was encouraged by the recent reorganization wh
ich

established the Water Supply Programs Division as a separate entity with
in

the Environmental Protection Agency. This committee and the Appropri
ations

Committees of Congress should, however, make sure that all authorize
d and

appropriated funds for the new Division of Water Supply Programs ar
e ear-

marked for use only by the Division of Water Supply Programs and ar
e not

siphoned off by inadvertent or intentional admistrative decisions for other

programs.
When the Honorable William D. Ruckelshaus, Administrator EPA, testified

before the House of Representatives, Subcommittee on Public Health a
nd Envi-
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ronment, Committee on Interstate and Foreign Commerce on Safe DrinkingWater, he identified the significance of safe drinking water when in his testi-mony ( Serial No. 92-24, page 356) he stated:
"We have placed a high priority on our responsibilities for the protection ofpublic drinking water. First, we have substantially increased the budget fordrinking water activities this year. Two-thirds of that budget is addressed toincreased research needs. We also will be surveying 10 state programs to helpthose states better identify program deficiencies and needs, and will be updatingour national inventory of public water supply systems."
Testimony from EPA also disclosed that for the fiscal year 1971 the Divisionof Water Programs had a budget authorized by Congress of $2.837 million and180 positions which was increased to $4.6 million and 206 positions for the fiscalyear 1972. An encouraging improvement but still a very meagre funding forsuch an important program for the health and welfare of the nation. It wouldbe encouraging and comforting to our citizens to know whether the increase inbudgetary and position strength authorized by Congress were actually madeavailable to the program during the fiscal year 1972.
Federal legislation is encouraged as provided in the bill which will providefinancial and technical assistance to State, regional, and local governments forprogram planning, development, operation, demonstration grants and for train-ing. The emphasis during the last few years on controlling water pollution,accompanied by Federal Financial assistance in the form of grants and loansfor pollution control programs has, unfortunately, adversely affected the overalldrinking water supply program at all governmental levels. Most of the expe-rienced technicians and scientists were, unfortunately, transferred from watersupply programs to water pollution control activities, and very little activitytook place on water supply programs.
The training requirement of the bill should receive high priority in the ex-penditure of these moneys. The need for training at all levels of government,management and operation in both private and public water supplies is equallyImportant if this Nation is to mount the kind of pure drinking water programthat is needed and seems to be envisioned by this committee.The recent internal decision of EPA, that threatens the sharp curtailment thisyear, and the elimination next year of support for graduate training programsin the environmental field is an action by EPA that is contrary to the wishesand views of congress and to the urgent need for such trainees in the environ-mental programs. It would be most disturbing to our citizens to learn that suchaction might have been taken to compensate for and to cover the ever increasingcosts being put Into a build up of a massive administrative bureaucracy at thesacrifice of the program where congress wants the authorized money to bespent. This decision comes at a time when many well trained engineers indepressed industries are unemployed. A year of post graduate training in thefield of environmental technology for these unemployed engineers could servetwo purposes. (1) Provide much needed technical skills in a field which is inshort supply on all levels of government, industry and private practice and (2)reduce the unemployed labor force of these highly trained technical people.AAEE is also disturbed by the alledged policy of EPA to place individualswith little or no experience in the field of environmental controls in decisionmaking positions and relegate those with many years of experience in positionsfar removed from the policy making level. The reduction by EPA on fundingthe training grant programs can only make this situation more deplorable thanIt is at present. Congress should see that the deleted training grant funding isreinstated to at least its original level for trainees that are so vital to theenhancement of the program and that a similar action will not be taken byEPA on Training Grants encouraged and authorized by Congress in legislationnow being considered by Congress.
In order to assure our citizens that the water coming out of the faucet willcontinue to be safe for drinking and other domestic and industrial needs, therequirement for an expanded and continuously operated and adequately fi-nanced and staffed national research program is a "must" for the protection ofthe Nation's sources of water supply and for the production of a finished prod-uct that is safe and potable. The water industry cannot afford to be complacent,nor can it ignore potential waterborne health hazards, as was pollution of theNation's waterways. If it had, the cry of the public, due to a high incidence ofIllness and death rates, would be greater than the current .cry about stream
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pollution and its effects on the economy and well being of the country would

have been disastrous.
The water industry today is faced with unknown pollutants which are com-

plex and exotic toxic organic and inorganic chemical pollutants and minute

amounts of trace metals discharged through ever increasing exhaust pipes and

smokestacks into the atmosphere and in everincreasing volumes of waste waters

from industrial and domestic operations which reach waterways used as

sources of public water supply. We are also continuously faced with the pollu-

tion of drinking water supplies by viral and tropical diseases that are being

carried and spread by the jet traveler, our Armed Forces and others returning

home from foreign operations. We are also faced with contaminants that are

increasing the colloidal and suspended solids of the Nation's waterways from

new products as well as old products in ever-increasing amounts, the effect of

which on the human system we know very little. For example we know little

about the carinogenic effects on humans from drinking water containing radio-

active contaminants, rare metals, and other dissolved organic compounds which

may remain in drinking water delivered to the consumer. If the water utilities

are not warned about such contaminants, and if they are not educated of the

measures that should be adopted to protect the health of the consumers, the

sickness incidence and death rate therefrom could be disastrous.

James B. Coulter, (Secretary) Maryland Department of Natural Resources,

in a paper published in the AWWA Journal, volume 62, No. 3, March 1970,

effectively summarized the problem with these words:
* * * the philosophy of letting the Nation's control over public water

supplies deteriorate until adverse health effects are noted is condemned, in

fact, it is generally conceded that the involuntary use of our citizens for

bioassay is immoral.
These potential health hazards in water supplies, strongly indicate that the

provisions in S1478 for an expanded research program, including research

grants to educational institutions, public authorities, and individual research

facilities is highly commendable and is strongly encouraged.

The benefits that can be derived from demonstration grants have been proven

by recent developments in the use of demonstration grants in the water pollu-

tion control field. While not all demonstration grants can be expected to be

100-percent successful, those that do prove worthwhile greatly reduce the time

between bench research and practical application in the field. The provision in

S1478 for demonstration grants should prove to be an asset to the program if

the demonstration projects are judiciously selected and they are strategically

located for inspection and observation by the water industry and the public.

It is encouraging to note that S1478 provides for the creation of a council to

advise, consult with, and make recommendations to the administrator on water

programs. Congress should be assured that the program personnel and Council

members will be well qualified and will produce results. The bill should require

the administrators responsible for the program and each member of the Council

to be knowledgeable and to have broad expertise by education and experience and

active membership in water-oriented organizations in the field of water hy-

giene and public water supply. A good source of such qualified persons are the

Diplomates of the American Academy of Environmental Engineers and mem-

bers of the American Waterworks Association.
Congress should also be assured that the water programs will not flounder

under sub-basement type operations as the public seems to feel occurred and

was experienced by the water pollution control program as it made its rounds

from PHS. to HEW, to Interior, to its current resting place—EPA. This com-

mittee could do a great public service by assuring immediate visability to the

Administration of legislation under S1478 by requiring in the legislation the

appointment of a compentent and well qualified assistant administrator for the

water program directly under the Administrator of EPA. The current EPA

chart shows that the Director of the water program reports to the Administra-

tor of EPA through (1) the Director of standards development and implemen-

tation programs (2) the Deputy Assistant Administrator for water programs

and (3) the Administrator for air and water programs before reaching the

Administrator of EPA. Sounds like a game of hide and seek in a deep pile of

red tape instead of a flow chart that would be conducive and effective in execut-

ing the water program envisioned by Congress.
The committee should also assure itself either through the Council, or by leg-

islative intent, that the research program will serve only the needs of the water
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program and that it will not become engulfed in an overall environmental
research activity and thus lose its identity, purpose and comforting assuranceto our fellow citizens.
The waterworks industry, as a whole, has demonstrated that the water utili-ties in this country are viable institutions, capable of financing their owncapital expenditures in an efficient and profitable manner. Federal financialand technical assistance for research, training and for development and demon-stration of new techniques are desirable but the issuance of construction grantsto existing water supply systems is debatable except in cases of emergencybrought on by floods, earthquakes and other similar disasters. If constructiongrants should be offered, the grantee should be required by law to deposit allmonies collected by the water utility in a special fund earmarked only for theuse of and expenditures for operation, maintenance, improvements, bettermentsand expansions to the water supply system and for no other purpose and that afixed amount of the collected monies shall be set aside annually in a sinkingfund for improvements, betterments and expansions to the water supply systemon a programmed need basis.
Referring to the Bill as printed, the following changes are suggested forconsideration.
Page 4.—Section (a) (1) "National Drinking Water Standards". The termi-nology "primary" and "secondary" drinking water standards used throughoutthis title and bill is confusing and is likely to be interpreted in the same vainas primary and secondary treatment for wastewater treatment plants. Theintent should be clarified and by other wording than "primary" and "secondary".Page 5.—Section (b) (1) (B) insert "source" ahead of the word "treatment".Page 5.—Section (b) (1) (C) is not clear. Is the intent to read—"shall pre-scribe the minimum permissable levels for contaminates which may exist in anypublic drinking water system.
Page 7.—Under title "Failure by State to Assure Enforcement of StandardsSec. (a) (1) line 5&6 delete words "any primary" and add words in lieu thereof

—"the then issued and adopted". Likewise under Section (a) (2) line 5.
Page 10.—Under title "Research, Technical Assistance, Information, Trainingof Personnel" Sec. (a) (1) (D) insert after "improvements in"—Line 3 "sourceof water supply, conservation of water usuage".
Page 12.—Section (2) (B) (4) (C) delete the word "or" and insert after theword municipal "or invester owned".
Page 12.—Under title "Special Study and Demonstration Project Grants"

Sec. (a) (1) insert at end of paragraph after word "Nation" and (2) will en-courage conservation and will discourage excessive and wasteful use of drink-ing water".
Page 13.—Section (b) (3) last line after the word "methods" insert word—"conservation".
Page 13.—Under title "Safe Drinking Water Programs Grants Sec. (a) insertIn last line after the word "public"—"and private".
Page 15.—Section (d) (8) second line after the word "whereby" insert thewords "the supplier of" and in the last line thereof delete the words "in trans-mitting" and insert in lieu thereof the words—"in a prescribed time dependingon the severity of the violation through".
Page 19.—Under tile "National Drinking Water Advisory Council" Sec. (a)(1) line 5 after the words—"Five members" insert the words—"who havedemonstrated knowledge and expertise about drinking water systems". In thesame paragraph line 9 after the words "an active interest" insert the words"knowledge and expertise".
Page 19.—Section (b) after the word "functions" insert the words "programs,procedures".
Page 20.—Section (c) line 5 after the words "per diem" insert the words—"or

the amount that may be set from time to time by the Administrator".
The American Academy of Environmental Engineers wishes to congratulate

the committee and its staff for the foresight, determination, and comprehensivecoverage which is evident in the proposed legislation to continuously assure
the public of a safe and potable drinking water supply, and wishes to encourage
Congress to enact a Safe Drinking Water Act during this session. The need isurgent. It cannot be too strongly emphasized as a must to protect the health
and welfare of our country and its citizens.
The academy wishes to thank the committee for being given the opportunity

to appear and offers its reservoir of talent and know-how to the committee and
its staff and to the execution of the program.



HISTORY AND PROGRESS

EEIB is a corporate structure created and incorporated on October 21, 1955,

under the laws of the State of Delaware. It was originally incorporated as

American Sanitary Engineering Intersociety Board (ASEIB). On February 16,

1966, by action of its Board of Trustees, the Articles of the Corporation were

amended and the name was changed from ASEIB to Environmental Engineers

Intersociety Board (EEIB). At the same time, the name of its roster of certi-

fied engineers was changed from American Academy of Sanitary Engineers

(AASE) to American Academy of Environmental Engineers (AAEE).

On June 4, 1967 the Board of Trustees under Article 111 (f ) of the amended

Certificate of Incorporation changed the status of AAEE from a roster of cer-

tified engineers to an organization with its own rights, bylaws, and officers and

as an active responsible structure created to work cooperatively with EEIB

in the advancement of all aspects of environmental engineering.
The Intersociety Board is responsible for certification, overall policy, and is

the instrument through which business of EEIB and AAEE is conducted. Cur-

rently its Board of Trustees is composed of 18 Trustees, one from each of the

eight sponsoring societies, eight from AAEE and two elected at large by the

Board. The current sponsor societies are AICE, APCA, APHA, APWA, ASCE,

ASEE, AWWA, and WPCF. The principal officers of the Board are elected

annually by the Board of Trustees.
It should be noted that a certificate granted or issued by EEIB will not confer

a legal qualification to practice environmental engineering any more than a

certificate from a medical specialty board will confer a legal qualification or

privilege to practice medicine. The legal requirement for practicing engineering

in any form is a license or registration certificate used by a state board of

engineer examiners. The value of the certification procedures adopted by EEIB

is a means of attesting the competency of persons in different areas of spec
ial-

ization and it has proven effective in other professions. The roster of AAEE

provides a list of engineers who have been certified by their professional piers

as being competent to practice in their elected specialty.

AAEE was reorganized on June 4, 1967 to relieve EEIB of some of its re
spon-

sibilities and so that AAEE could function in its own right in cooperati
on with

EEIB to improve, enhance, promote, encourage, stimulate and support the

practice of environmental engineering, the status of professional eng
ineers,

sound legislation, good public relations, interest and awareness of m
an's rela-

tion to his environment and education in the field of environment
al engineering

and to represent the membership of the Academy in its relations 
with EEIB

and to work cooperatively with EEIB in the advancement of 
all aspects of

environmental engineering. The officers of AAEE include a President, Presi
dent

Elect, Vice President, Past President, and four Directors, all of whi
ch (except

the Secretary-Treasurer) are elected by the membership of the Ac
ademy. AAEE

receives its financial support from dues and other income collected
 by EEIB

which amounts to only a small operating budget.

Mr. VOGT. Mr. Chairman, that completes the presentation of the

panel. We would be very happy to answer any questions providing

you have some time.
Senator SPONG. We will. Thank you very much. Yes, we do. I un-

derstand, Dr. Lehr, that you have to catch a plane. I will submit my

first question to you.
Mr. VOGT. I have a plane to catch, too.
Senator SPONG. Well, we won't take more than about 20 minutes

now if you have that much time.
Mr. VOGT. Fine.
Senator SPONG. First of all, I understand that all of you agree sub-

stantially with the draft legislation submitted by Mr. Vogt. I want to
herewith invite any of you to make specific individual comments in
writing to the subcommittee. I am not trying to promote discord I
want to make sure we have the benefit of your best thinking on it.
Now, we are working under some time limitation, but I would

very much appreciate hearing from you if there are any specifics
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whereby you think you can improve not only upon Amendment 410,but also your own collective draft.
Now, we heard testimony earlier which revealed that viruses havebeen found in treated drinking waters drawn from surface sourcesin the United States. We further established that a large percentageof the population served by community systems gets its drinkingwater from surface sources under similar conditions of the treatment.One of you might tell us to what extent ground water systems in thiscountry have been found to be contaminated by viruses or bacteria;also, Dr. Lehr, in your written statement you note that ground watersources serve 77 percent of all municipal systems in the UnitedStates and one-third of the general population.
What degree of treatment is commonly applied to these watersand what are the possible public health implications for such a largesegment of the population relying on them for drinking water?Third, should individual water wells be regulated under this legis-lation?
I have given you three questions there.
Dr. LEHR. To begin with, ground water generally is free from vi-ruses in its native state. The only time that :ground water would ob-tain virus is if a well is subject to contamination from a surface watersource. That deals, then, with the third part of your question aboutthe regulation of the construction of wells. That is if a well is improp-erly constructed or improperly placed with regard to the topographyit is possible to get human pollution in the form of a virus in theground.
It is, however, fairly rare and it is something that we can see, thesource of this pollution can be seen very quickly and we can cut itoff.
More readily obviously, then, we can with the surface water

sources. So that we have a tremendous resource in the ground water.
The problem is, however, that most of these 77 percent of all the sys-
tems that use ground water are very small and are even more poorly
regulated than are the larger systems that utilize surface water.
They, more than anything, need the trained personnel and surveil-
lance that this bill would offer to see that these smaller systems are
brought up to par.
With regard to the regulation of well construction, I strongly rec-

ommend some sort of Federal recommendations along this line.
Mr. JOHNSON. Mr. Chairman, it is very important when you are

talking about ground water, and pollution in surface sources, to keep
this in mind as you go through the new water pollution control legis-
lation and the promotion of the concept of zero discharge, that there
are some parts of the country in which this would work without muchhazard. There are others in which it would be extremely hazard. Ithink when you begin to talk about zero discharge in terms of sewage
water pollution effluent you have to be careful of where you are
talking about it and not allow it to become a panacea, I think we can
jeopardize our around water supplies.
Dr. LEHR. Let me finish with these questions. I am saying wellconstruction should be regulated in some form. We are trying to do it

State by State, but less than half our States have adequate legislation
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at this time. I think something should be in legislation that would
control the construction of water wells and thus the utilization of
ground water. Whether or not it is included in this bill depends on
the political realities of the situation. If it can be included in the
present form without slowing the bill down I would favor it.
If, on the other hand, it would create problems that would impede

the progress of this bill, I would rather see it in a separate piece of
legislation to follow in the future.

Senator SPONG. Thank you. Mr. Black?
Mr. BLACK. Yes, I am afraid I would have to dispute Dr. Lehr's

statement about ground water is not being contaminated with viruses.
First of all, the ground waters all came from the rain and it just de-
pends on how long it took them to filter down and just what purifica-
tion it got. Viruses are submicroscopic and are not really filterable
and are almost in true solution. We cannot say, I don't think, that
they are or are not in well water. I know of a number of wells, for
instance? in Florida, that are directly affected by sink holes in the
near vicinity of these wells and we get, during periods of higher rain-
fall, even high organic colors from these wells 500 or 600 feet deep.
It has nothing to do with construction of the well. It has to do with

the cavernous type formations we have in the area. This is not un-
common in the United States in any areas where you have lime for-
mations or any other breaks in the subsurface which would allow
water to filter down.
So I don't believe we can make that statement in whole.
Dr. LEHR. I would agree to the exception Mr. Black brings up, but

I would say it is not common as we look at the broad scope of ground
water resources.
Senator SPONG. Professor Dworsky, do you want to comment?
Professor DWORSKY. I just wanted to recall the rather—the situa-

tion in the Long Island area. Nassau and Suffolk Counties, the ex-
perience there has shown that the visible contamination has largely
been that which was from the detergents as a result of draining septic
tanks, the public system did not follow the housing developments so
people have individual sewage home systems and so on.
These discharges into the ground and the visible effort has been

detergents. What you are finding, of course, is materials from the
septic tank. Professor Black has indicated that these viruses are very,
very small, and one would hazard a concern for a good deal of the
ground water in the heavily developed area which is not what Jay is
talking about. We are talking about the heavily developed areas and
this water supply becomes nearly in many ways nonusable.
Mr. BLACK. I would also like to :point out, Mr. Chairman, there are

a number of drainage wells in various areas that allow surface water
to drain directly into the underground formations. This is being
largely stopped, but there is still a number in existence.

Senator SPONG. Mr. Vogt, in your statement you urge the Federal
enforcement of drinking water standards be limited to when immi-
nent and substantial dangers exist. Mr. Fri and I duscussed this
morning that very thing. I question whether we should tolerate any
danger to health and suggest that EPA ought to enforce the stand-
ards if the States fail to.
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One of the reasons you site against Federal enforcement of stand-
ards is the large duplicative force of inspectors that would occur.
Granted, there would have to be a monitoring capability on the part
,of EPA. Wouldn't the bulk of information come to EPA by way of
reports required of the States under section 302 (1) of the amend-
ment?
Mr. VOGT. Mr. Chairman, some of the information would come in

the form of reports but we believe that with the language elsewhere
the Administrator would be obtaining the bulk of his information
through routine surveys, studies, and investigations to determine com-
pliance with the standards by his own staff. In any public water
supply there are multiple barriers of defense designed into it and as
Professor Dworsky pointed out back in the early forties when we had
an active public water supply program in the Nation and the States
had viable programs, we built in these multiple barriers of defense.
Now, in many cases those have been reduced to a minimum and

•the standards will not be met initially. There are a minimum of
gross health hazards however it will take a while to build back the
needed safety factors. With Federal financial assistance the States
will build up their programs and through the constraints in the
provisions for program grants the administrator will assure a timely
and effective enforcement program without the need for specific sec-
tions on noncompliance, civil penalties, and so forth with their
built-in duplication of routine surveillance by the Administrator.
This will in effect be Federal enforcement through the States. Thus
the authority of the Administrator through the constraints built into
program grants plus the emergency authority results in a two-prong
Federal enforcement authority.

Senator SPONG. Mr. Black, in your statement you question whether
drinking water standards can be developed within 90 days after
passage of the act. For those contaminants that we know very little
about, you have a good point. But I wonder why we should wait
until we know enough about all the contaminants before we estab-
lish standards for those that we are most sure of.
EPA has a series of standards that are in effect now for interstate

carriers. It seems we could adopt those standards quickly while we
might have to wait longer for others. Do you agree?
Mr. BLACK. Mr. Chairman, we certainly agree that you should

adopt some standards immediately. We had suggested that the
existing U.S. Public Health Service standards be adopted as a start
and certainly that those contaminants that you positively know
and scientifically know that you can set limits for should be added.
I think you have pointed out this morning that we don't know how

to determine whether or not viruses are in water except by the electron
microscope and they just discovered this last year. How can we add
that in a standard when we can't control it? We have no knowledge
of it.
I further point out, mercury is an example. I don't know whether

you know this or not, but we adopted our mercury standard, the
one they were thinking about from the Japanese and the Japanese
got it from the Russians and the Russians adopted it because it was
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the limit to which they could analyze for. It had no basis 
insofar as

physiological effects are concerned.
So it is an arbitrary standard. I don't think this commi

ttee or

anyone wants to adopt a standard which is arbitrary or 
which is

just conjured up just to have a standard in the standards. 
We cer-

tainly have no objection to the adoption of any proven 
standards.

But what we are saying that there are so many that—so ma
ny un-

knowns, we should not put guesstimates in, we should kno
w what

we are doing and take the existing Public Health Service 
standards

as a beginning and build from that. Have provisions in the 
law to'

add or take from as they are developed.
Senator SPONG. Thank you. I'll address this to any of you w

ho.

care to comment. This will be the last question. If it occurs to 
the

staff or myself to put any additional questions to you upon revi
ew-

ing this testimony, we will do it in writing and we would app
re-

ciate it very much if you would respond in writing.

On Wednesday of last week, the Environmental Health Let
ter, ft

biweekly newsletter printed here in Washington, reported a pro
-

posal that EPA's laboratory facilities and personnel be transfer
red

from their present location within the Categorical Programs and 
be

consolidated under the more generalized authority of the Resea
rch

and Monitoring Division.
Do any of you have an assessment of the significance of this pro-

posal for the future of water supply development and research

programs?
DT. Lynn. I am aware of it and I strongly oppose it because it

disarms what is left of the water supply agency within EPA now.

This is what I addressed myself to that when you butcher it up

and spread it out into the various functions, nobody has the whole.

picture. This is what is happening in moving all research into re-

search areas.
Mr. BLACK. We would agree, we want to build it up, not take

away from it.
Mr. VOGT. We would feel the same way, Mr. Chairman, in CSSE,

that his would be a mistake.
Senator SPONG. Further comment?
Mr. JOHNSON. Yes, Mr. Chairman. I am afraid that at the risk of

differing with my colleagues, I have to express a concern that we

look at the environment a little bit in its totality and just as we can-

not separate some of the concerns, some of the research and even

some of the epidemiological investigation that accrues to the water.

pollution program, you can't isolate the water program either. Cer-

tainly I would want to see every stratagem used to make sure we

have a strong national office for community water supply. I don't
necessarily think that means that you have to have all of everythinp-

that the water supply office needs in one set of circumstances and
isolate it from everything else. I think there has to be the authority
as well as the responsibility to see that things get done. But I am
very much in favor of a functionalized approach to the kinds of
research that has to be done to protect the environment. Everything
is interrelated and they are not separate. Just as we are concerned
about our wall water supplies for domestic water supplies that same.
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supply that has to be the same environment that protects otherecological factors that support man or earth.
You can't look at it as a separate entity. Any way you look at it,what comes into that stream from wherever it comes eventuallygoes into some water supplies somewhere at some time. When youconsider we need 1,300 billion gallons of water, we will have 700to recycle, everything will have to be recycled. I think you have toshow the relationship.
As a matter of fact, Leonard and I have agreed for many, manyyears that the tail is wagging the dog. The water pollution controleffort ought to be an arm of the domestic water supplies becausethat is the primacy as far as man is concerned. It has been turnedaround. If you try to pull things out and keep them separately

frand all the dollars o to water pollution, you will not get the pro-gram that you really need to make sure that we keep our communitywater supply programs and systems in No. 1 shape. I don't thinkyou can do it as a separate entity, necessarily.
Professor DWORSKY. I think the most important matter is to see toit that new legislation of this sort, the Congress makes its intentknown clearly to the administration so that there is some legislationafter this. If there is nobody to look at it, it won't make anydifference because nobody will be around. If you tell them what youwant as a public policy and indicate the interest of the Americanpeople through your actions, then they will have some orders. ThenI won't be too concerned about how it is organized as long as thereare legitimate people, top-notch guys who can look after the tech-nical interests within the organization. So what you do here is byfar the most important thing.
Senator SPONG. Well, I want to thank all of you for your testi-mony here today. I think we made a rather good record and I thinkthe urgency is here and I hope that this committee will move for-ward without any undue delays on this legislation.
I thank you.
(A/Thereupon, at 4 :12 p.m., the hearing was adjourned.)



ADDITIONAL ARTICLES, LETTERS, AND STATEMENTS

STATEMENT OF HON. JOHN S. MONAGAN, U.S. REPRESENTATIVE
FROM CONNEOTIOITT

Mr. Chairman, I am pleased to have the opportunity to present my views on

water quality standards to the Subcommittee on Environment of the Senate

Commerce Committee. The Subcommittee's findings have already proved both

enlightening and alarming. They have revealed considerable shortcomings in

present drinking water standards, and have evidenced the urgent need for a
more inclusive system of public water supply regulations. For these disclosures,

I offer the Subcommittee my commendation.
I am particularly interested in devising effective standards for what until

recently was a virtually ignored aspect of out water resources—bottled drink-

ing water. The growth of the bottled water industry is intimately related to

the shortcomings in municipal water systems which the Subcommittee has
revealed, and should logically be included in any legislation to improve public
drinking water. I ask the Subcommittee to make this inclusion for the safety
of the growing number of consumers of bottled water.

It is no secret that lack of confidence in the nation's drinking water has
caused bottled water sales to soar. Citizens across the country, wary of their

municipal water supplies, are quickly turning to supermarket substitutes.
Each new pollution report increases demand. Bottled drinking water was
once considered a luxury or a health cure. Today, it is considered a necessity
by many, a daily item which significantly more citizens are now willing to
pay for.
The bottled water industry has not failed to meet this extraordinary

demand. Bottled drinking water is now sold from the shelves of most super-
markets. In some places, such water is dispensed through vending machines,
and in many communities, it is delivered door-to-door with the morning milk
and orange juice. No exact figures are available on bottled water sales, but A
is clear that the industry has grown at an unprecedented rate. One estimate
has placed the increase in home consumption during the last five years at
over 50%.
While this increased demand is understandable, the present lack of safety

standards for this product is incomprehensible, and demands immediate cor-
rective legislation. At present, no specific and uniform federal standards exist
to assure the quality and safety of bottled water products. And while the
Food and Drug Administration has made a belated attempt to fill the gap in
this area, there is presently no specific agency designated to handle this prob-
lem in the comprehensive fashion which the situation demands.
This lack of federal interest has left the responsibility in this field to the

states. Unfortunately, as is clear from a survey of State laws which I have
made, the states have done no better than the federal government in guaran-
teeing the quality of bottled water products. Most State laws are vague and
ambiguous. Some do not mention bottled water at all, and often no govern-
mental machinery is established to administer regulatory authority when
it is granted.
The result of this patchwork of laws is minimal federal oversight, contra-

dictory state participation, and considerable uncertainty for producers and
consumers of bottled water. A producer may meet the standards of one State
only to find that his product cannot be sold in another state. The majority
of legitimate producers in the industry may be critically damaged by the one
fly-by-night company which makes no attempt to establish quality or safety.
Finally the consumer has no assurance that the bottled water he drinks is
safe. In some locations, bottled water can actually reach the supermarket
shelves without any kind of governmental testing.
A recent case in the Washington, D. C. area dramatically illustrates the

confusion which can arise from this lack of federal standards. On July 11,
1971, the Washington Evening Star published the results of a bacteria test
which showed that of four bottled waters tested, three were found to contain
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much higher levels of bacteria than the six tap waters tested. As a result.two of Washington's largest supermarket chains, encompassing over 250stores, removed several brands of bottled water from their shelves. The ab-sence of a specific agency with power to regulate in this field prevented priorscientific advice in this case. While the supermarkets eventually obtainedassistance, the ambiguity of jurisdiction served to erode public confidence inthe safety of bottled water products.
It was to prevent this type of occurrence that I introduced H.R. 4147 overa year ago to authorize the Administrator of the Environmental ProtectionAgency to establish uniform Federal quality standards for bottled drinkingwater. This bill would allow the EPA to prescribe minimum health and safetystandards for bottled water to monitor the industry for possible violations.The interstate transportation of bottled water products which fail to meetthese standards would be illegal.
By establishing clear-cut responsibilities and specific regulations, this legis-lation would reduce the confusion which presently exists. Both consumers andthe bottled water industry have recognized this fact, and I have received con-siderable support from distributors and buyers for this bill. I have also re-ceived considerable support in Congress, and on July 26 reintroduced myproposal with 32 co-sponsors from both sides of the aisle.I urge the Subcommittee on Environment to translate this support intolegislative action by including the provisions of H.R. 4147 in the waterquality legislation now under consideration. The bill before the Subcommitteewould "initiate and accelerate" a research and development program, andallow the Environmental Protection Agency to set minimum national hygienestandards for public drinking water supplies. It is only logical that the En-vironmental Protection Agency be empowered to establish uniform standardsfor commercial, bottled drinking water also. There is certainly a managerialadvantage to placing authority for all water quality standards under oneagency, the EPA. More importantly, however, there is a safety and healthadvantage. Both consumers and legitimate producers of bottled drinkingwater have a right to this protection. I ask the Subcommittee to assure thatright by including the regulation of bottled water in the general water qualitybill now before you.

STATEMENT OF HON. HOWARD W. ROBISON, U.S. REPRESENTATIVE
FROM NEW YORK

Mr. Chairman, and members of the subcommittee, some 4,000 years ago—according to an ancient Sanskrit source—the prudent man was ". . . directedto heat foul water by boiling and exposing to sunlight and by dipping seventimes into it a piece of hot copper, then filter and cool in an earthern vessel."-This direction, as we are told, was one given ". . . by the god who is the in-carnation of medical science."
Well, we've come a long way in the water-hygiene field since then—or havewe?
To be sure, from the standpoint of sanitation and the yardstick of somenot-so-ancient standards, marvelous progress has been made—so much so,here in America and in many other parts of our World, that such words astyphoid, dysentery and cholera, have become mere anachronisms.It is, indeed, a matter of national pride—though we have come to think ofit as just a part of our way-of-life—that one can now travel anywhere in theUnited States and drink water from public supplies without fear of gettingsick, a fact the accomplishment of which in many other nations, today, andeven in our own land less than a century ago, would have been consideredan idealistic dream.
But, Mr. Chairman and members of the subcommittee, as you already know,it would be terribly wrong of us to suggest that the quality, safety and ade-quacy of the municipal water-supply systems in America, today, are abovereproach; and we would be guilty of apathy and contributors to a myth ofthe future if we allowed our satisfaction in what we have accomplished tolull us into the thought that we already know all that needs to be knownabout water-hygiene.
As the original House sponsor in the last Congress of legislation workedout in collaboration with Dr. Leonard Dworsky, the Director of the WaterResources and Marine Sciences Center at Cornell University—which legislation
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we called the "Pure Drinking Water Act," and which bill, with some 
revisions,

I have re-introduced in this Congress as H.R. 437, I enthusiastically
 welcome

your interest, and am proud to be associated with all of you in now
 turning

the public's attention away from those things that have been 
done in the

field of water hygiene and focusing it on those other things still 
remaining

to be done.
Mr. Chairman, Amendment 410 and H.R. 437 are so similar that o

ne can

assume we are virtually of like mind. It is not, therefore, necessa
ry for us to

waste our time attempting to convince one another of the need fo
r action.

Let me, instead then, concentrate during the balance of these brief re
marks

on two points which probably will echo throughout many of the st
atements

that will be presented to you during these hearings.

The first is that Congressional action is necessary, now to assign safe

drinking water— with established and enforceable health standards—a sp
ecific,

national priority. The second is that debate over enforcement of those 
stand-

ards—which could become a thorny issue—should not be allowed t
o impede

our common purpose of making at least a legislative beginning during
 this

session in the area of demonstrable need.
As I have said, Mr. Chairman, our two proposals—the "Pure Drinking Wa

ter

Act." and "Amendment 410"—are comparable in most respects. The
y differ

in one major fashion, however, in that you add into the context of the
 basic

purpose of the categories of water used not just for drinking but for "
. . . rec-

reation, and other human uses." I have some concern; I feel comp
elled to

say with all due respect, that thereby we may run a risk of fragment
ing that

concentration of effort and allocation of resources necessary to develo
p, as

rapidly as possible, the best possible standards for safe drinking 
water.

This is not to say, of course, that similar problems of public health do not

exist for recreational waters. Assuredly, they do—but our most imme
diate

concern must be with the water our citizens use daily for drinkin
g or for

preparing their food. As we all know, though it is important to avoid aro
using

public fears that there is some immediate health emergency, we are disco
vering

more and more reasons to question the quality of the water we drink. T
he

1970 Community Water Supply Study, as released by the Environm
ental

Health Service of HEW, and which report I assume is before this su
bcom-

mittee, points up dramatically some of the reasons why Congress has 
an

immediate responsibility to pursue those questions, and to enact legis
lation

dealing directly with this primary problem. So, I would respectfully pr
opose.

Mr. Chairman, that the question of recreational water quality—which is 
a

subject in and of itself—be considered in a separate amendment.

Also, I know from the public discussions that ensued after my introduct
ion

of the "Pure Drinking Water Act," that the professional and research or
ga-

nizations most responsible for the distribution and safety of drinki
ng water

in this Nation almost unanimously seek an increased Federal com
mitment

to improved drinking water standards. At the same time, however, there is
 a

wide area of disagreement among them as to the most suitable enforcement

procedures for such national standards as we may help evolve. One h
as to

assume that the fact of such disagreement will be graphically present
ed to

you during these hearings, but along with—I am certain—a clear agreement

that debate over enforcement procedures should not be allowed to serve as

an obstacle to the establishment, now, of national drinking water stan
dards,

or to an expanded Federal research effort, now, in this essential public health

field, along the lines you propose in your bill, Mr. Chairman.

Some compromise may, therefore, be indicated here if this essential progress

is to occur. A host Of options are possible, of course, but one I would also

respectfully propose is that the non-compliance and enforcement sections of

my "Pure Drinking Water Act" be joined with the "State Standards" secti
on

of the "National Water Hygiene Act of 1971," in order to arrive at an a
ppar-

ently more-agreeable, and yet still viable, enforcement program.

As to all this, then, I would merely conclude by saying that I fully believe

it is time to begin to match our efforts and success at treating waste wa
ter—

or in curbing the discharge of organic pollutants at the source—by a
 com-

parable effort to protect and treat the water resources and water i
n our

drinking water systems. In doing so—and the legislation now before you

provides such a starting point—we will, at last, be recognizing the need 
to

consider the water-hygiene environment as a total system which, of c
ourse.

it is.

78-238-72 13
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Mr. Chairman, I thank you for this opportunity. I have great confidence inyour wisdom and objectivity—and in that of your colleagues—and I lookforward, under your leadership, to quick legislative action.

STATEMENT OF ALICE T. ROSES, WASHINGTON, D.C.
•Mr. Chairman, members of the Committee, first of all I would like to saythat I very much appreciate the privilege to be able to present to you, astatement, strongly supporting S. 1478, as amended, to protect the nationalpublic water supply.

I am Alice T. Rodes, wife of a retired Foreign Service Reserve Officer. Myhome State is New York, but presently I reside in Washington, D. C. I repre-sent myself, my principal who is a senior citizen and a property owner of theCommonwealth of Pennsylvania, also several others with property interestsin the same State. •My numerous inquiries as to the existence of Federal statutes whereunderindividual water consumers may compel State officers to enforce regulationsfor drinking water standards, frequently prompts the question as to whatconsumer group I represent. The answer is: None. But countless persons,aware of my six-year dispute over a potentially dangerous water problem,with Commonwealth of Pennsylvania public officers at both local and Statelevels, describe me as the embattled chairman of a committee of one, for theenforcement of State laws pertaining to public water supplies to protect theindividual domestic water consumer. In this respect, I conceivably represent,informally, certainly one of the largest consumer groups in the United States.To my knowledge, though, also according to the most informed sources in theEnvironmental Protection Agency, there is no known association or estab-lished groups formed by domestic water users in the country.
Perhaps domestic water consumers—users, buyers, or whatever they may becalled—are not yet organized and have no advocates ( or lobbyists), like theconsumers of manufactured goods, is because they do not consider them-selves as "consumers" within the common speech meaning or legal definitionof the word, "one who uses economic goods and so diminishes or destroystheir utilities." But under previous and present pollution control programsand operations, the finished potable substance, furnished to millions daily,comes closer to the meaning of the word "product" than to the dictionarydefinition of water, "the liquid that descends from the clouds in rain." Clearly,the time has come for lexicographers to re-define the word "consumer" toinclude the users of finished, potable substances.
Of major importance to the average citizen is the provision in the bill forFederal enforcement, by actions against violators, in the name of the UnitedStates, thus obviating costly and invariably unsuccessful litigation by indi-viduals, who may and often have substantial disputes with violators of Statelaws, even with the State itself. Present Federal statutes give no standing toconsumers, for instance, of potable substances, to sue in Federal court. Thepending legislation is badly needed and long overdue, because of the failureby too many States to enforce their own laws for the protection of theirpublic water supplies used for domestic purposes.
It would be presumptuous on my part, since I'm not a qualified environ-mentalist, to add to the testimony already given by scientists and otherexperts, in support of this Committee's notable efforts to put through effectivelegislation to control one of the nation's greatest problems—pollution—of itsair, and of its most needful and priceless natural resource, its waters. Mystatement, therefore, will be limited to the subject of my six-year waterproblem dispute with Pennsylvania's public officers that has become complexto the point of absurdity, because of (1) the failure of responsible Stateofficers to uphold and enforce existing State laws, (2) absence of neededState statutes, and the need for clarification of some muddled laws, and (3)lack of a Federal statute expressly providing for an action, in such disputes,in a Federal court. It would be my hope this statement will evidence theneed and urgency for the Federal enforcement provision.
For more than a decade the persistent voices of scientists have been heardin every State, warning of the potential dangers to humans, if uncontrolled,of the ever increasing pollution of our waters, including drinking water sup-plies. Their voices have been joined in recent years by those of the tech-nologists in every field touching upon our environment, within the meaning of
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the word as defined under Section 202. (g) of the bill, S. 1478. Additionally,
there have been daily and thunderous attacks upon the polluters in the
national press, yet despite the mighty sound heard throughout the land, it is
incredible that the States do not include the water consumers within the
protection of any provision of their consumer laws. Among the States which
specifically do not is Pennsylvania, the third most densely populated in the
nation, with some pretty awfully polluted waters.
On March 13, 1972, in response to my latest letter to the Bureau of Con-

sumer Protection, Office of the Attorney General, Commonwealth of Penn-
sylvania, Harrisburg, Pa., relative to a complaint I registered originally with
that bureau four years earlier. I was advised by Mr. Joel Weisberg, its new
director, that "Your letter of February 29, 1972, addressed to my predecessor,
Mrs. Bette Clemens, has come to my attention. I am sorry to have to inform
you that the Bureau of Consumer Protection is only authorized to deal with
complaints against merchants and cannot act in any facet in the case which
you outlined." He advised, however, that he had reviewed the complaint care-
fully in the hope he might be of help, noting there had been difficulties with
the Public Utility Commission and that he would urge the PUC to take action.
He also stated court action would seem to be appropriate in this case.
In view of all the adverse decisions already entered in this heinous case

between the years 1966 and 1971, without so much as one hearing on the
merits—by a corporate agency of the State, by four different courts, and by
the Public Utility Commission—further court action in Pennsylvania without
the support of the Federal Government, would be a waste of time, and no
more effective than an assult on a large June bug by a little, "rained-on
bee."
In all fairness to Mr. Weisberg it should be noted, the referenced letter

omitted background details, since they are of record in the Attorney General's
office, in the courts, the PUC, and in several administrative agencies.
In 1970 two complaints were registered with Mr. Weisberg's predecessor.

Mrs. Clemens acted promptly by requesting the director of the PUC's Bureau
of Investigations, Service and Enforcement, to follow up the case, but obvi-
ously, the PUC as theretofore since 1966, did absolutely nothing, in defiance
of the law that created the Commission and defined the duties of its officers.
Two years earlier the original complaint was made to Mrs. Virginia Knauer

who headed the Bureau in 1968. She too, had acted promptly, by assigning the
complaint to an investigator who, she advised, would be contacting me shortly.
This was on April 24, 1968. In my February 29, 1972 letter, I wrote Mrs.
Clemens, among other things, I had yet to hear from any investigator al-
though I had spent much time and money in the attempt to contact th6 one
assigned to the case. I resisted the urge to include the fact that in 1969,
shortly after I had informed a division of the U. S. Department of Justice
by letter that there was reason to believe the case was being tampered with, I
discovered from persons who were interrogated that I was among two persons
who had been "thoroughly investigated".
In essence, the several complaints to the Bureau of Consumer Protection

outlined a case where a serious deficiency existed in one part of the public
water system that State Health Department officials believed constituted a
health hazard to the entire community. It was set forth that the local pur-
veyors, several different entities, were improperly operating the vital utility,
contrary and in violation of existing State laws, and that they refused to
correct or alleviate the condition which was most acute on the properties
owned and administered by my principal. Consequently, she refused to pay
for service not rendered—only on paper. The complaints asked a simple and
logical question: Whether an unregistered, not duly organized entity may
collect water rentals, on direction (and threats of legal action) by a function-
less but registered corporate agency of the State, from a water consumer who
is badly served and disputes the unregistered, illegal entity's right to collect
such rentals, or to penalize the consumer for failing to pay for service rOn-
dered only on paper?
This water dispute is part of another, multiple-issue legal case, now in its

seventeenth (17th) year of litigation in the local, inferior State court, in-
volving a disputed agreement for the sale of land.
(In that protracted case, refusal by the elderly defendants (one now dead)

to deliver a deed to the plaintiff, a developer, precipitated the water problem—
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In an act of retaliation. Ultimately, the developer procured a court-ordered
deed, but ever since, the widow (my principal) has been attempting, by due
process of law, to recover her own and her decedent's realty. Although the
lands in dispute have already been cut up into a subdivision in which public
officers, and the owners and operators of the local water system have vested
or other interests, construction has been held up by the pending litigation.
Consequently, the purveyors refuse t& repair or replace one section of the
public waterline in an area voluntarily served, i.e., outside the municipality's.
corporate limits. It is the same section serving, among others, the properties
owned and administered by the widow.)
The genesis of this water problem is of paramount importance in that it

fully discloses its public nature. Local officers, to circumvent the law, and
shun public duty and responsibility, have continually made it appear as
though the matter were a private one. On the other hand, State officers, whose
duty it is to enforce the relevant State laws and collect the penalties for the
violations, have looked the other way.
About 1932 State Highway Department engineers began to make maps for

the relocation of Legislative Route 8 in Northeastern Pennsylvania which
would cut through a tract of land owned by my family. In 1935 when the
bulldozers dug the roadbed for the new route, all of the old and new water
and sewage lines running to and from the property were totally destroyed.
resulting from the connivance and collusion by the engineers with local offi-
cers, who among other things, altered the original map which showed the
precise position of all the lines, including other obstructions. Each and
every entity involved at the time, such as the State, the adjacent Borough,
the Township, the County, the local water company, and all of their officers,
disclaimed responsibility for the catastrophic damage. Only after a member
of the family made a direct appeal to the Governor the water service was
restored to the estate (containing 96 acres). In those days a governor was not
surrounded by several cordons of attorneys-general. The personal contact pro-
duced immediate action. However. reinstallation of the water line, directly at
a point that was to be the intersection of the old and new highways, was
haphazard, contrary to Highway Department regulations, and without con-
sideration for future repair or replacement.
In 1956 the local water company extended service outside its chartered

territory to accommodate a motel then under construction, by connecting the
new line to the old, defective section running under the highway. Aside and
apart from the obvious foul play involved, the new extension proved to be an
engineering disaster. The local water system is powered by gravity wherefore
the water on the properties situated on higher levels was diverted to the
motel, on the lower level. Eventually, it too, complained about deficiencies, the
primary cause of which was the old, inadequate-sized line under the inter-
section.
(The local water company's solicitor was the legal counsel for the plaintiff

developer in the disputed contract case in which my principal and her hus-
band were the defendants. In 1962 the solicitor was shot to death by a
Borough resident with whom he reportedly had a long and bitter dispute over
a water or sewage line running under a rug-sized parcel of land in the town.)
In 1966 the deficiency on all the surrounding properties became acute. By

this time the face of the political subdivision had changed, as well as the
ownership of the local water company in the adjoining Borough (an incorpo-
rated town.) In addition, the entire area had come within the fuzzy bound-
aries of the Federally sponsored and planned recreation area around the
now-controversial Tock's Island Dam, established by Public Law 89-158 on
September 1, 1965.
In the same year, i. e., 1965, the adjacent Borough (pop. 1,200) formed an

authority under the Pennsylvania Municipality Authorities Act of 1945 to
finance the purchase of the privately owned water company which was under
the regulation of the Public Utility Commission. In Pennsylvania such au-
thorities are not government entities in the same sense as cities or boroughs
are, but as local government units they enjoy liberties not granted by the
Legislature to the municipalities that form them nor are these authorities
under any State supervision.
When the deficiency developed into an emergency (in 1966), no one, neither

the affected property owners nor their prospective counsel could determine
which entity to register a complaint with. Several different entities appeared
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to be operating the public utility, but not in a manner
 provided for by State

laws. They were: (1) the Lessee (Borough) which fixe
d the rates, established

the rules and regulations, appointed the officers, and c
ontrolled the finances;

(2) the Lessor (Municipal Authority), nominal owner of 
substantially all, but

not all of the predecessor utility's properties, which entit
y, instead of retiring

into its shell after lease-back to the Borough in 1965, as
 provided for in its

Deed of Trust in connection with a $205,000.00 bond issue,
 acted as the legal

advisor to all the entities, chief enforcer of the Boroug
h's ordinances relative

to the water business, and as the supreme authorit
y thereof; (3) the agent

( Water Authority), whose sole function, on paper, was
 collection of water

rentals and arrearages, but according to general belief 
by local residents, this

entity was the principal one, yet public records fail 
to disclose the formation

of a "water authority" or registration of its fictitiou
s name. Likewise, the

records fail to indicate any change of status, by amend
ment, of the Borough's

registered authority which was made functionless by t
he lease-back. Causing

more confusion was the similiarity of names of the B
orough, the Municipal

Authority, the Water Authority, the old water company
, and two other fic-

titious names used in the business. Only two of the si
x are registered. Com-

pounding the confusion was the fact that most of th
e old water company's

agents and servants were the same as those of the va
rious entities.

The emergency was first reported to the Borough's mayo
r who referred it

to the agent (Water Authority), and after it failed to
 act, an informal com-

plaint was made to the "Municipal Authority", which 
entity dismissed it

without hearing, for lack of jurisdiction of the line causing
 the trouble, with-

out identifying the particular one believed to cause the p
roblem. All requests

to be heard at public hearings on the matter were ignored
, and a second writ-

ten complaint was also dismissed.
Every State remedy was tried without success, 

including an attempt to

present an emergency petition in the local cour
t to compel production of a

copy of the official pipeline map, to enable priva
tely retained engineers to

ascertain the cause of the acute deficiency. The c
ourt declined to accept it.

Indirectly, it was learned the court lacked jurisdi
ction of the matter. There-

after, a complaint for mandatory injunction to com
pel restoration of water

to her premises was filed by my principal against 
the Municipal Authority

(nominal owner of the water system) in the Unite
d States District Court,

under the only available Federal remedy, Section 198
3, Title 42 of the United

States Code and the Fourteenth Amendment of th
e U. S. Constitution.

The complaint was dismissed without hearing on t
he merits for lack of

jurisdiction by the court. The defendant authority
 claimed governmental im-

munity. A timely motion (to rehear the motion to 
dismiss) was denied as

untimely and illegally filed—by me—which it was not.

An appeal was taken in the U. S. Court of Appeals to
 determine the ques-

tion of jurisdiction where it was dismissed for lack
 of timeliness, before it

was perfected. Upon proof of timeliness the appeal 
was purportedly rein-

stated. At this stage of the irregular proceeding, I wa
s improperly appointed

guardian ad litem for the aged complainant (in a 
court decidedly without

jurisdiction), and at the same time I was improperl
y, unnecessarily, and trick-

ishly substituted as "appellant". I was never made a
 party to the original

action, having accompanied and assisted the plaintiff as a "friend of the

court" because she is deaf.
Subsequently the Court of Appeals affirmed t

he District Court's dismissal

without determining the question of jurisdict
ion. The judgment was entered

against me, with costs, in a hypothetical case,
 ingeniously brought before the

Appeals Court by the Authority's mischievous
 counsel, numbering more than

a dozen whereas the one, senior attorney I re
tained had long since with-

drawn representation for health reasons.

Rehearing was denied. A second petition for reh
earing, with documented

evidence in support, was also denied.

A petition for certiorari physically reached the 
clerk's office of the highest

tribunal where it was read-listed, and never cam
e before the Court. A "cloak

and dagger" interlude followed the service upo
n the Solicitor General of a

notice of the existence of a Constitutional Que
stion, with regard to Public

Law 89-158. My former attorney had notified the C
ourt of Appeals about this

'Question but the record fails to disclose it.

Had anyone in the Solicitor General's office take
n the time to read any

portion of the record other than the deceptive ju
dgment of the Court of
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Appeals in the hypothetical case, the matter would have been remanded backto the District Court. Instead, it was scheduled for disposal in the wastebasket. I recovered my papers eventually as they contained an irreplaceabledocument that was included by error.
In the interim, a formal complaint was filed with the Public Utility Com-mission against the Borough as Lessee, and the old water company (givenperpetual life by the State Legislature in 1873) that has never duly dissolved.Both respondents filed motions to dismiss on grounds the Commission lackedjurisdiction. Without hearing of any kind, the PUC granted both motions anddismissed the complaint for lack of jurisdiction, on January 12, 1970. Apetition for rescission was promptly filed but never acted on. .Aside from the Federal Court and PUC complaints, an avalanche of lettersand petitions were directed to State officers. It was pointed out that privatecitizens lacked the authority to open State highways, and lacked the right ofeminent domain. In July, 1970, after the State Health Department was con-vinced that the PUC had jurisdiction of the pending action it filed a petitionto intervene, and shortly thereafter, the Commission vacated the order ofdismissal, but improperly, so that it has been impossible to proceed thereinaccording to the Commission's own procedural rules.In the same month, July 1970, the Municipal Authority triumphantlyannounced receipt of an "award" of $275,000.00 for damages to its reservoirin the construction of Interstate 84; also, that it would dissolve immediatelyupon receipt of the money. Since the termination of the Borough's legaldummy would substantially disturb the status quo in the two pending actions,I requested the Secretary of the Transportation Department to withhold pay-ment of the non-judicial award until conclusion of the PUC case and the stillpending Federal Court action. The Secretary suggested an application forinjunction if I had any legal basis for same.On September 1, 1970 a complaint to preserve status quo was institutedagainst the Secretary in the new Commonwealth Court of Pennsylvania.docketed as Case No. 1. Several days later a deputy attorney general author-ized payment of the money, without my knowledge, and three days later anassistant attorney general filed preliminary objections without disclosingthat the payment had been made. In July, 1971 the complaint was dismissedfor failure to show a cause of action. The preliminary objections have neverbeen disposed of.
By this time the State Health Department turned the matter over to theStrike Force, reportedly the most effective enforcement arm of the StateGovernment. However, Pennsylvania's Department of Justice theretofore ig-nored all requests for intervention in the PUC case although warranted, anddisregarded all reported violations of State laws in the matter of the improperoperation of the local public utility. In addition, the Attorney General himself,improperly opposed me in the Commonwealth Court case which was not anaction against the State, merely an application to enjoin the Secretary ofTransportation from performing a discretionary act—not a duty. The pro-posed converse solution by the Strike Force was turned down as contrary tocommon sense and justice.
To illustrate the extent of absurdities here involved I'll set forth the gistof one paragraph of a letter to a State officer:

In 1966 the deficiency was reported as a health and engineering prob-lem. The purveyors dismissed it as a legal matter. When it was presentedto the Health Department, together with the legal facts, the Departmentadvised the problem could not be looked into only after the complex legalsituation was settled in the courts. But the courts dismissed the matterfor lack of jurisdiction. Previously, the Health Department advised if thePublic Utility Commission had jurisdiction it could filed a formal com-plaint with the Commission. Upon dismissal of my formal complaint bythe PUC, for lack of jurisdiction, and subsequent proof that. the Com-mission had jurisdiction, the Health Department was unable to file suitlocally for inability to secure local counsel to represent the Department.Thereafter, the Borough's dummy alleged that only matters of engineeringand technical natures were involved. When pursued again from an engi-neering angle, the purveyors stirred up a new legal question and theRegional Health Office referred the case back to its Office of Legal Counsel,for need of a legal decision since an engineering decision would notresolve the problem. The Strike Force's proposed solution would result
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in a purely engineering decision. The matter cannot be resolved with

common sense and justice without a legal decision also—which would

automatically resolve the engineering question.
Several State officials had commented that solid gold pipes could have been

installed, in view of the high cost of litigation to both sides. The Borough

reportedly spent some $18,000.00 in defense of its dummy's claim of immunity,

and the alleged lack of jurisdiction of the various judicial bodies before

which the matter was presented in one form or another.
It is pertinent to state here that the nub of this "perfect nonplus and baffle

to all human understanding" was the taking of the choice portion of my

family's property for the use of the traveling public, during the relocation of

Legislative Route 8, by the Commonwealth of Pennsylvania—without any

compensation. This was accomplished by the artful combination of two sepa-

rate takings, discovered only in 1968-69 in my personal search for the cause

of the deficiency, after it was reported but ignored by the local purveyors.

For lack of a day in court or before the Public Utility Commission on the

merits, the major health hazard was never fully studied by the Health De-

partment that appears to have lost interest in the matter. But in the light

of recent disclosures in the press relative to harmful viruses found in some

drinking water supplies the potential hazard should be investigated.

Buried from view, sitting astride the intersection of the old and new

Legislative Routes 8, whereunder runs the defective, improperly reinstalled

waterline, is a large cesspool, jerry-built in 1935, on the site specially selected

by State Highway Department engineers, over the vigorous objections of the

registered owner of the premises at that time—in further consequence of the

alteration of the original map, approved by the State Governor in 1934. This

fact is a matter of official record, but also buried—deep in Harrisburg files.

When one considers the lay of the land, and position of the unprotected

and defective waterline under the intersection, also the generally low pressure

in the entire area, it is anyone's guess how much pathogenic bacteria enters

the community's water system at this point. One of the reported "leading

motels" in the Northeastern United States, according to a travel brochure, is

furnished with water directly through this defective line.
In closing, Mr. Chairman, I would like to stress again the need for Federal

enforcement of all violations of laws pertaining to public drinking water

supplies, as proposed by the bill. From my own awful, personal ordeal I

know that court action by a private citizen against a corporate entity, to

compel compliance with State laws, is an exercise in futility, as evidenced by

the dismissals in the courts and by the Public Utility Commission. In Penn-

sylvania, the Municipality Authorities Act itself is, to a certain extent, one

of the reasons. In a State Supreme Court decision of a case with about eleven

plaintiffs brought against a city and its authority, entered January 25, 1971,

involving similar issues as in the instant matter, Chief Justice Bell said in

part: "I join in the Majority Opinion, but feel compelled to add the follow-

ing: The legislation in the field . . ., and the jurisdiction of the issues . . .

are so muddled and confusing that they should be quickly clarified by the

Legislature. . ." But the Pennsylvania Legislature may not get around to

clarifying the Act of 1945 for some time—and maybe never. I sincerely

believe the pending legislation sponsored by this Committee will cure the

muddled laws in all the States, and thereby secure the safety of America's

drinking water.
Thank you for the opportunity to present my views.

MARCH 7, 1972.

Mr. WILLIAM D. RTJOKELSHAUS,
Administrator, Environmental Protection Agency,
Washington, D.C.

DEAR MR. RUCKELSHAUS : The Subcommittee on the Environment will hold a

hearing on March 20 on Amendment No. 410 to S. 1478, the Toxic Substances

Control Act. As Amendment No. 410 would expand the potable water program

now existing within your agency, the subcommittee would appreciate your

testimony on the pending amendment.
The hearing will begin at 10:00 a.m. in room 5110 of the New Senate

Office Building. Please bring 50 copies of your prepared statement to the

hearing and make three copies available to the committee staff by March 17.
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To enable the subcommittee to properly evaluate the need for the legislation
I would appreciate your furnishing the following:

1. A brief synopsis of the Environmental Protection Agency's survey of
10 State public water supply programs. It is my understanding that one
survey has been published and progress has been made in the evaluation of
several other State programs.

2. The results of any studies you might have made to review EPA's admin-
istration of interstate quarantine regulations. .

3. A status report on EPA's review of manpower and training needs to
administer public water supply programs at the State and local level of
government.
4. A brief description of EPA's research program to insure a quality drink-

ing water supply and the laboratory facilities at your disposal to carry out
that program.

5. A brief description of any survey's EPA might have made with respect
to water supply programs and conditions at Federal installations.

6. The results of any studies on the quality of bottled water in this country.
In spite of this lengthy list, I must ask for your response by March 16.

If you have any questions please contact Michael B. Brownlee, at the com-
mittee staff, at 225-9345.

Sincerely yours,
WILLIAM B. SPONG,

U.S. Senator.

ENVIRONMENTAL PROTECTION AGENCY,
OFFICE OF THE ADMINISTRATOR,
Washington, D.C.,Afarch 20, 1972.

HON. WILLIAM B. SPONG,
U. S. Senate,
Washington, D.C.
DEAR SENATOR SPONG: The Environmnetal Protection Agency is pleased to

,accept your invitation to testify on Amendment 410 to S. 1478, the Toxic
Substances Control Act. In response to your request for certain information
as to the status of the current Environmental Protection Agency's drinking
water program, I am enclosing the material for which you asked.
I hope that this information will be helpful to you and am looking forward

to working with the Committee on the drinking water program.
Sincerely yours,

ROBERT W. PRI,
Deputy Administrator.

Enclosure.
1. Survey of State public water supply programs.—Current evaluations of

water supply programs are being conducted in nine States during this fiscal
year. Last year an evaluation of Tennessee was completed, and partial evalua-
tions conducted in Maryland and New Mexico. During FY 72 the evaluations
"in these two States, as well as seven other States as listed below, will be
continued. These evaluations are being made as a result of the findings of the
1970 Community Water Supply Study of 969 water systems which revealed
gross inadequacies in State surveillance programs, such as the fact that
seventy-eight percent of supplies had not been inspected in over a year. The
evaluations involve a representative sample of water supply systems and
include a review of State policies, surveillance, monitoring, training, and
technical assistance activities; a study of their bacteriological and chemical
analytical capability; and field evaluations supported by bacteriological and
chemical analysis of water quality. In addition, on the basis of the initial

• selection of the ten States for evaluation, a contract was awarded to Tobin
Associates. This contractor assembled pertinent laws, rules, regulations, and
policy statements concerning drinking water in each of these States. The
'contract was completed in January, and data was compiled for Connecticut,
Puerto Rico, Maryland, Kentucky, Indiana, Kansas, New Mexico, Wyoming,
Arizona, and Idaho. This information will enable the States to determine
their legislative needs for the future.
The report of the findings of the survey will include detailed recommenda-

tions of needed improvements and associated costs. In the already completed
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Tennessee evaluation, serious problems have been discovered, leading t
o the

conclusion that the annual State water supply budget should b
e increased

from $330,000 to $510,000 to support an adequate program. In Ma
ryland, the

engineering staff should be increased from four to ten positions in 
order to

upgrade surveillance over water supply systems. A similar level of
 increase

is indicated in New Mexico.
A summary of the status of the evaluation of State programs in the c

urrent

fiscal year is as follows:

State Status

Connecticut  Evaluation to be started in April and com-

pleted in September.

New Jersey (replaces Puerto Evaluation to be started in March and corn-

Rico at request of regional pleted in October.
office).

Maryland  Final report under preparation with comple-

tion scheduled for June.

Kentucky  Final report drafted with completion scheduled
for May.

Ohio ( replaces Indiana at re- Field work in progress. Report completion

quest of State). scheduled for June.

New Mexico  Field work substantially completed. Report

completion scheduled for June.

Kansas  Evaluation to be started in March and com-

pleted in July.

Wyoming  Field work completed. Report completion

scheduled for June.

Arizona   Evaluation canceled—no schedule established

due to regional priorities.

Idaho   Field work substantially completed. Report

completion scheduled for June.

2. EPA review of the Administration of Interstate Quarantine Regulatio
ns.—

EPA has considered the merits of redefining an interstate carrier water 
supply

system under existing legislation. Presently the term refers to syst
ems serv-

ing trains, planes, buses, and vessels engaged in interstate travel. Legal

authority for this activity is based on Section 361 of the Public Healt
h Service

Act of 1944, as amended, 42 U.S.C. 264, authorizing the establishment of
 regu-

lations to prevent the interstate transmission of communicable disease.

When the first drinking water regulations were enacted in 1912, trains 
and'

vessels were the most common means of interstate transportation. Subse-

quently, the definition was broadened to include buses and planes. Now,
 how-

ever, with the advent of the Nationwide highway system and the 
modern

automobile, this conveyance should truly be defined as an interstate 
carrier.

Thus, it is conceivable that every water supply system serving the inte
rstate

traveler at rest stops, Federal and State public camp areas, service sta
tions.

restaurants, and motels along interstate highways could be classified as 
an

interstate carrier water supply system. No accurate estimate of the n
umber-

of systems involved is available but certainly it would be many thousan
ds,

compared with the 670 now subject to Federal jurisdiction.

A basic problem in this approach to expanding the definition of
 an inter-

state carrier water supply is that the basic authority is limite
d to factors

causing the transmission of communicable diseases. Therefore, 
existing au-

thority does not provide for the establishment and enforcement of s
tandards

relating to chemicals in drinking water.
It is felt that to simply amend the current regulations and expand

 their

limited coverage would result in a regulatory system that would be
 cumber-

some and impractical to enforce.
3. Environmental Protection Agency's review of manpower and training

needs to administer public water supply programs at the State and l
ocal -level

of government.—In June of 1971, EPA completed a compilation of 
State ex-

penditures for State drinking water supply programs. Based on estimat
es of

the 1970 budgets, the average expenditure per system for all 50 State
s, the

District of Columbia, and the Territories was $287.00. Studies conduct
ed by

the Water Supply Programs Division indicates that a minimum of $650-8
00$
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per water supply system should be spent by States for their drinking waterprogram.
On a National basis, the States are spending a total of about $10,000,000annually. Based on EPA's estimates, they should be spending about $30,000,000.In terms of manpower, the States currently employ about 300 engineers in-

volved in water supply activities. This is about one third the number requiredto support an effective program at the State level.
The detailed evaluations of State water supply programs noted in item 1are confirming the cost and manpower figures developed by prior studies andestimates.
There is a continuing need to upgrade the qualifications of State personneladministering water supply programs and to encourage new personnel toenter the water supply field, but the major training need is among the man-agers and operators of water supply systems. Increased staff and resourcesat the State level to conduct training programs is a prerequisite to providinga meaningful training effort at the water plant level.
4. Environmental Protection Agency's Water Supply Research Program.—The EPA Water Supply Research Program has the ultimate objective of pro-viding the scientific base to assure safe and aesthetically acceptable drinkingwater for all consumers in the Nation. This research is essential for thepromulgation of drinking water quality standards, the improvement in waterstorage treatment and distribution practices, and intelligent surveillance andmonitoring of drinking water supply systems. Major research activities in-clude:
A. Identification and health related evaluation of disease producing andtoxic agents that may find their way into drinking water supplies. Thefollowing are examples of research in this area:

(1) Development and application of methods for the isolation andIdentification of viruses and bacterial pathogens of sufficient sensi-tivity to detect the quantities likely to be present in finished drinkingwater. The products of this research are applicable to the develop-ment of treatment methods, to the development of bacterial criteriafor drinking water, and to the determination of finished drinkingwater quality.
(2) Development and application of methods for recovery and identi-
fication of organics in drinking water. These procedures will isolate
organics from the water in an unaltered state and provide means for
identification, purification, and the production of a material suitable
for toxicological assessment.
( 3 ) Studies to determine the acute and the long-range chronic effects
of organic and inorganic chemicals that may be found in drinking
water. Many of the 12,000 different toxic chemicals in industrial use
today may find their way into drinking water sources. Knowledge of
the long-range effects of man's exposure to water is essential for thedevelopment of safe tolerance limits for these materials in drinking
water.
( 4 ) Epidemiological investigations of water-borne diseases and toxic-ities are needed to elucidate the relationship between water qualityand disease. Such information is required in the development of
quality.

B. Development and evaluation of water treatment processes. Conven-
tional water treatment processes are ineffective in removing many inor-ganic and organic chemicals that may be found in drinking water supply
sources. Research is conducted to develop and evaluate innovated proc-esses and techniques for the removal of these potentially toxic chemicals.
Recent studies have demonstrated that many types of enteric virusesare resistant to the usual levels of chlorine doses. This evidence has beenobtained for approximately 25 of the 100+ known enteric viruses, usinglaboratory cultured strains of the viruses. Studies are continuing on theremaining 75 types, and if indicated the findings will be validated inin situ studies on naturally occurring viruses.

C. Development of simple rapid methods for detection and quantificationof bacteria, chemicals and toxic agents in water. Many of the currentassay methods for contaminants in water are complicated and time-
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consuming. They are, therefore, not applicable to routine monitoring of
drinking water supplies, particularly if the analyses are to be conducted
In water plant laboratories or by field investigations personnel. Our scien-
tists are engaged in the development of bacterial assays that can be com-
pleted in a few hours, the development of automated analytical systems
for chemical constituents, and the development of rapid screening tests
using cell culture techniques for toxic agents in water.
At the present time available facilities related to public water supply

standards and development and other drinking water oriented research
activities are shown in the attached Table I.

TABLE I.—EXISTING LABORATORY RESEARCH FACILITIES; WATER SUPPLY PROGRAMS DIVISION

3,

Name and location Occupancy status

Gross
space

(square
feet)

Staff

Capac-
ity

On
board* Types of laboratory facilities

Northeastern Water Supply
Laboratory, Narragansett,
R.I.

Government-owned____ 20, 000 33 35 Chemistry, virology, microbiology,
toxicology, wet laboratory with
water temperature control.

Gulf Coast Water Supply  do 12,000 23 25 Similar to the Northeastern
Laboratory, Dauphin Laboratory.
Island, Ala.

Northwestern Water Supply
Laboratory, Big Harbor,
Wash.

Temporary building,
State-owned.

3,700 7 12 Bacteriology, virology, limited
chemistry capability, small wet
laboratory.

Cincinnati Water Supply
Laboratory, Cincinnati,
Ohio.

Government owned_ ___ 15,000 51 43 Chemistry, microbiology, toxi-
cology, pilot plant for water
treatment studies.

411

5. Environmental Protection Agency surveys of water supply programs and
conditions at Federal installations.—EPA has no legislative authority to in-
vestigate any Federal water supply installation other than those serving inter-
state carriers. However, under the broader authorities contained in Section
301 of the Public Health Service Act of 1944, as amended, 42 U.S.C. 241, it
does not have the authority to conduct studies pertaining to man's health. On
this basis EPA is conducting a series of pilot studies of potable water supply
systems built by, or with the assistance of, Federal agencies. There are an
estimated 11,500 Federally related water supply systems in the United States.
As part of the State evaluations discussed in Item I, we are in, the process

,of conducting studies of closely related activities including water supplies at
Federal reservoir installations constructed by the Corps of Engineers and
Bureau of Reclamation and at national park camp areas and on Federal
Interstate highways.
The results of pilot studies completed show 15 percent of the water supplies

exceed bacteriological quality limits and 23 percent of the supplies exceed
either the bacteriological or the chemical mandatory limits. Summation of
data for the Corps of Engineers and Bureau of Reclamation Studies is con-
tained in Tables II, III, and IV.

TABLE II.—SUMMARY OF CORPS OF ENGINEERS RESERVOIR PROJECT WATER SYSTEMS EXCEEDING DRINKING

WATER STANDARDS

Systems exceeding limit Systems exceeding limit

Indiana (23) Ohio (33)
  From manda-

From recommended list Number Percent Number Percent tory list

Indiana (23) Ohio (34)

Number Percent Number Percent

Iron 13 57 13 40 Coliform
organisms.

4 17 7 21

Manganese 14 42  
Total dissolved solids 4 17 3 9  
Zinc _ 4 17 1 3  
Chloride 1 3  
Turbidity 5 22 24 73  
Color 2 9 4 12  
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6. Studtes of bottled water quality.—After the release of the CommunityWater Supply Study in May of 1970 which cited deficiencies among theNation's water supply systems, a rapid growth occurred in the sale of bottledwater.
This prompted EPA to look into the quality of this source of drinking water.A meeting with the Food and Drug Administration revealed that they haddeveloped no specific standards or regulations governing bottled water, had noactive monitoring program, and could not provide any definitive informationconcerning the quality of bottled water. The Water Supply Programs Division'sreview of State or territorial laws and regulations governing bottled water,completed in February 1971 indicated that 22 had no specific regulations, 24had vague requirements, and 8 had possibly acceptable requirements.Consequently, a small pilot study of bottled water was initiated in November1971 to lay the groundwork for a more definitive study if it was found to bewarranted. Field and laboratory work has been completed. A report of find-ings and recommendations is now under preparation.
The survey consisted of a field evaluation of the water source, processingfacilities, and bottling operations; chemical and bacteriological examinations;and a special study to determine the change in bacteriological quality ofstored water.
Preliminary findings do not indicate a significant number of violations ofthe constituent limits of the Federal Drinking Water Standards, however,evidence of inadequate quality control was found. The effect of storage uponthe quality of the water is yet to be determined.

ILLINOIS STATE WATER SURVEY.
Urbana, Ill., March 17, 1972.Hon. PHILIP HART,

ChAairman, Subcommittee on Environment, Committee on Commerce, Wa8hing-ton, D.C.
DEAR SENATOR HART: As an individual, a chemist by profession, and Chairmanof the American Chemical Society's Joint Board-Council Committee on En-vironmental Improvement—and as the responsible Chairman of the TaskForce which prepared the A.C.S. Report on "Cleaning Our Environment"—I should like to commend the purposes of Amendment 410 to S1478, andspecifically those Sections relating to Research and Training.Your attention is called to the number one priority for the waterenvironment on p. 11 of "A Supplement to—Cleaning Our Environment, theChemical Basis for Action" which has been reproduced as an Appendix tothis letter. Of the 23 recommendations for the water environment in theoriginal document, 5 are designated in the Supplement as urgent priorities foraction. The suggested level of funding in this recommendation is truly a bareminimum for organization and development of programs in research. There-fore, the authorizations proposed in Amendment 410 are entirely appropriate.In part, these authorizations are required for research related to the devel-opment of sound scientific bases for the establishment of rational Standards.As the American Chemical Society's representative on the 1962 committeeand on the currnt E.P.A. Public Advisory Committee on the Revision andApplication of Drinking Water Standards, I have noted with concern that anadequate scientific base is not available for many of the proposed limits, andis nonexistent for other limits that may or should be established. This typeof research takes much time and manpower, and is long overdue. The singlemost urgent need, in addition to greater knowledge on viruses, is in the areaof organic chemicals some of which are becoming increasingly visible as cur-rent or potential hazards to man. Your attention is called to two additionalrecommendations on p. 151 of the original document.
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It

Recommendation W17: Research should be strongly encouraged on the
effects of known water pollutants in long-term, low-level exposure. Both
laboratory and epidemiological work will be required.
Recommendation T V18: Studies should be maintained on enteric viruses

and their movement in soil and ground water.
In the absence of a sound scientific base, a standard can be overly restrictive

and an unnecessary economic burden, or it may provide only a limited pro-
tection from the hazard it is intended to prevent.
On the subject of training, I should like to quote the last 3 paragraphs of

the Introduction (p. 3 and 4) of the the Supplement to Cleaning Our Environ-
ment.

"One further overriding theme, not stressed in the original document,
warrants emphasis here. That is the lack of manpower, trained and un-
trained. . . . People are needed to operate . . . public water supply facilities,
to train operators, to teach in the schools, to handle research and design,
and to organize and manage the human element in environmental control.
"A major reason for the lack of manpower is the lack of funds at all

levels of government. As funds for facilities become available, and we
feel strongly that they must, the growing need for training manpower
will become serious. We see, moreover, little evidence of long-range plan-
ning designed to coordinate the closely related needs for money and man-
power.
"One further point on funding. In each of our priority recommendations,

we indicate the responsibility for implementation. Often the responsi-
bility already has been assigned to the agency we name; often that agency
is already working in at least a preliminary way on the action we recom-
mend. Some agencies no doubt discharge their responsibilities more effec-
tively than others, but we must stress that where an urgently needed
program is lagging or nonexistent the problem very often can be traced
to insufficient funding."

I can only add that the public water supply industry is performing admir-
ably, considering the increasingly disproportionate attention it has received
at both the State and Federal agency levels during the past 10-12 years. Your
Interest in helping to provide the necessary aid by research, training and agency
capabilities is welcome for the increasing needs of the near future.

Very truly yours,
T. E. LARSON,

Head, Chemistry Section.

THE WATER ENVIRONMENT

The five recommendations that follow are ranked in descending order of
priority. They have been selected on the basis of both short-range and long-
range need, and in some instances because of relatively low cost combined
with reasonable anticipation of successful application. We make no specific
recommendations on analytical chemical methods. We would stress, however,
that where improved methods are required, notably in research on trace-metal
contamination and on eutrophication, their development should be assigned
very high priority. For ready reference to our original document, with its
fuller discussion, we have listed with each recommendation its number (s)
and location in the body of that document.

PUBLIC WATER SUPPLIES

Public water supply treatment plants often draw their raw water from a
source that receives treated waste water. Waste water treatment practices,
however, do not remove certain known substances from the wastes and, doubt-
less, do not remove other substances that are present but undetected. Also,
waste waters can bypass the treatment process with insufficient dilution during
plant outage periods or in times of disaster, such as power failures. Too little
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Is known of the specific compounds in waste treatment plant effluents. Acci-
dents, negligence, and disasters do occur. The technology used to treat public
water supplies, and the normal design treatment capacities, are not neces-
sarily adequate to cope with unknown contaminants, sudden pollution loads,
and manmade or natural disasters.
Recommendation ( W20 Page 151) : Methods of treating public water supply

should be upgraded through research on removal or destruction of low con-
centrations of harmful substances and organisms that now pass through the
waste treatment process unchanged or whose fate in the process is unknown.
Such research is a responsibility of the Bureau of Water Hygiene in the En-
vironmental Protection Agency.
A minimum of $2 million per ;year should be budgeted for this kind of

research and for research on the effects of the quality of public water sup-
plies on human health. For fiscal 1970, by comparison, less than $160,000 in
federal support was available specifically for research on treatment and
distribution of public water supplies. It appears at this time (November
1970) that no federal funds at all will be available for these purposes or for
training in fiscal 1971. Meanwhile, we see a good deal of excitement over
agricultural fertilizers and mercury, cadmium, and certain other metals in
water. The fact is that we have virtually no information on how these metals
are affected by the processes used in the normal public water supply treatment
plant. The fate of viruses and the effects of disinfection on viruses and other
organisms in such plants also remain open questions. Further support for
greater effort is supplied by the recent study of 989 community water supply
systems by the Bureau of Water Hygiene. The results showed that about
16% of the 18 million people served by these systems were drinking water
that in some respect did not meet Public Health Service mandatory drinking
water standards.

THE AMERICAN LEGION,
Washington, D.C., March 22, 1972.

HON. PHILIP A. HART,
Chairman, Subcommittee on Environment, Senate Committee on Commerce,

New Senate Office Building, Washington, D.C.
DEAR CHAIRMAN HART: Enclosed is a copy of a resolution adopted by our

National Convention last fall calling for legislation to establish standards of
quality for underground water and means of enforcing such measures in
cooperation with the several states.
I would appreciate your including this letter and resolution in the perma-

nent record of the hearings conducted by your Subcommittee March 20 on
amendment No. 410 to S.1478.
Your continued cooperation with The American Legion is appreciated.

Sincerely yours,
HERALD E. STRINGER,

Director, National Legislative Commission.

NATIONAL EXECUTIVE COMMITTEE, THE AMERICAN LEGION,
OCTOBER 20-21, 1971

Resolution: 12.
Committee: Internal Affairs.
Subject: Water pollution abatement.
Whereas, the Federal Government and the several State Governments are

now establishing standards of water quality and instituting measures to
raise the quality of water in navigable streams and bodies of water to meet
those standards by predetermined dates; and
Whereas, existing legislation and programs, as far as we have been able

to determine, do not include standards for underground water; and
Whereas, underground water is the sole source of supply for the water

wells of millions of people; and
Whereas, underground water is also the source of supply for springs and

artesian wells which feed into runs, creeks and rivers; and
Whereas, water, whether pure or contaminated, which enters the earth will

eventually flow out of the earth; Now, therefore, be it
Resolved, by the National Executive Committee of The American Legion

in regular meeting assembled in Indianapolis, Indiana, October 20-21, 1971,
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that the Congress of the United States be petitioned to adopt such additional
legislation as may be necessary (1) to authorize and direct the appropriate
federal agency to establish standards of quality for underground water and
(2) in cooperation with the several states, to establish and enforce measures
necessary to raise underground water supplies to such standards wherever
needed.

Hon. PHILIP A. HART,
Chairman, Subcommittee on Environment, Committee on Commerce, U.S.

Senate, Washington, D.C.
DEAR Mn. CHAIRMAN: I am writing you with respect to Amendment 410 to

S. 1478, on which hearings were held by your Subcommittee on March 20. On
behalf of the American Dental Association, I wish to express our support for
the intent and purposes of Amendment 410.
In official policy adopted in 1969, the Association took note "of the health

hazards presented by the pollution of our air and water" and recognized that
it shared with other private and public agencies the responsibility of "institut-
ing and supporting effective legislation to control" such pollution.

Within its particular area of expertise, the Association's special concern
with water quality relates to the dental profession's long espousal of fluorida-
tion. Fluoridation of water supplies is today the most effective, economical
and safe public health measure known for substantial reduction of the incidence
of dental caries. Today, more than 92 million people use water supplies that
are either naturally fluoridated or have been adjusted to contain the optimum
amount of fluoride. Exhaustive surveys in many regions of the nation have
shown that the incidence of dental caries among the young can be reduced by
as much as 60 per cent through use of this public health measure; a benefit
that lasts a life-time, it costs only about 10¢ per person annually.
Recent surveys of water quality surveillance undertaken by the Environ-

mental Protection Agency, however, have given rise to concern that not all
fluoridated water supplies are monitored with sufficient care or expertise to
guarantee that the fluoride content of the water supply is optimally adjusted
at all times. These difficulties have been found mostly in water supplies
serving small towns and cities. Almost without exception, the problem involves
either under-fluoridating or sporadic fluoridating. While there is admittedly
no question of safety involved, a serious disservice is being done to the people
living in such communities and who understandably believe that they and
their children are drinking water that provides the full benefits of fluoridation.
The Association has commended EPA for its surveillance program and urged
that it continue and expand its efforts. Much more, however, can be done and
Amendment 410 to S. 1478 seems to us to provide the potential for offering
help to states and communities needing to improve the quality of their water
supply management.
The Amendment, as we understand it, would essentially establish minimum

national water hygiene standards and national drinking water standards.
The implementation and enforcement of such standards would, as the Amend-
ment states, "be the primary responsibility of State and local governments."
The bill would authorize the federal government to provide financial and
technical assistance to regional, state and local agencies for purposes of
upgrading their water supply programs. Research on water contaminants and
on related matters affecting water quality would be authorized on the federal
level.
The Amendment also establishes a 15-member National Water Hygiene

Advisory Council and establishes in broad terms the qualifications of those
eligible for appointment to the Council. We think it essential that some seats
on the Council be filled by those professionally qualified to deal with the
public health questions related to water supplies and would urge that the
Subcommittee make explicitly clear in their report that this is its intent as well.
The Association recognizes that Amendment 410 does not specifically deal

with the proper monitoring of fluoridation in those areas where fluoridation
programs are in operation. Provisions of the bill would upgrade all water
surveillance procedures, however, and fluoridation surveillance would benefit
accordingly. It is for this reason that the Association wishes to make known
to you and the Subcommittee its support of the Amendment.

78-238-72-14

AMERICAN DENTAL ASSOCIATION,
Washington, D.C., March 30, 1972.

11\
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I would be grateful if this letter could be made a part of the hearing record.
Sincerely,

LERoy N. LARSON, D.D.S.,
Chairman, Council on Legislation.

EPA—CEQ ISSUE PAPER ON WATER SUPPLY LEGISLATION

This paper was developed to accompany the EPA—CEQ legislative proposal
on water supply during review and discussion within the Executive Branch.
The rationale for the proposed Federal program and the elements of the
legislative proposal are presented. In addition, the paper presents the rationale
and implications of the proposed State program grant authority and considers
anticipated costs and benefits associated with the proposed Federal program.

I. BACKGROUND

The Federal government has a long standing history of involvement with
community water supply systems through administration of the interstate
quarantine regulations under the Public Health Service Act. We are now
proposing to improve that involvement through a more effective Federal
program—a program designed to enhance State and local program effectiveness
in assuring adequate supplies of safe drinking water. The need for program
improvements was documented by the Community Water Supply Study which
was originally undertaken in response to an OMB (then BOB) initiative.
Following publication of the Community Water Supply Study in August of

1970, a joint EPA-CEQ study of water supply problems was undertaken during
the early part of 1971. The result of that effort was an issue paper, dated
May 11, 1971, which summarized a number of facts concerning the problem
and outlined alternative solutions and legislative options.

Briefly, the major problems were found to be as follows:
A. A number of communities—particularly communities of less than

5,000 population—are delivering potentially dangerous water. Based on
extrapolation of the findings of the Community Water Supply Study, the
phenomenon affects approximately 5.4% of the national population served
by public water supply. Problems are generally related to bacterial con-
tamination and/or harmful quantities of toxic or hazardous constituents.
B. Nearly 25% of the 160 million persons served by community water

supply systems are using water which emceeds recommended drinking water
limits for one or more parameters. Although consumption of such water
is not considered to represent an immediate threat to health, aesthetic
(related to taste and odor), economic and convenience (related to excessive
mineralization) problems exist, and such water supply systems may not
provide adequate protection over the longer term.
C. Most community water supply systems, including some large systems

but most prevalent with smaller community systems, evidence deficiencies
relating to construction, operation, maintainance and surveillance which
may inhibit the ability of the suppliers to deliver water of an acceptable
quality on a continuing basis.

When the magnitude of current national water supply problems was con-
sidered in light of anticipated future conditions, it became apparent that
new and expanded Federal leadership and assistance should be given serious
consideration. A number of options, ranging from no additional Federal action
to strong Federal regulatory authority were considered and presented in the
previous issue paper.
Publication of the Community Water Supply Study led to national concern

about the quality of drinking water. As a result, five Congressionally sponsored
bills—each of which proposed various extensions of Federal authority in the
area of drinking water supply—were introduced in the current session of
Congress. The Administrator of EPA testified on the subject of drinking water
before the House Committee on Interstate and Foreign Commerce, Subcom-
mittee on Public Health and the Environment, on May 26, 1971, indicating
that EPA was currently studying the problem and would consider the need
for both legislative and administrative actions. Since that time, the House
Committee has prepared draft water supply legislation.
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II. RATIONALE FOR THE PROPOSED FEDERAL WATER SUPPLY PROGRAM

Development of the proposed Federal program was premised on the fact
that basic and primary responsibility for maintaining, operating and regulating
public water supply systems rests with State and local government. Past
Federal involvement has dealt with establishment and limited enforcement of
standards to prevent interstate spread of communicable disease, research, and
technical assistance and training to enhance State and local capabilities. The
proposed program envisions a continuance of these basic Federal-State rela-
tionships but is designed to more effectively deal with major institutional
deficiencies related to the current water supply situation.
A substantial majority of existing water supply problems may be attributed

to the general ineffectiveness of State and local water supply programs, which
are largely understaffed and inadequately funded. This situation, on the other
hand, may be attributed to a general lack of public awareness of the some-
times tenuous state of public water supply systems. Most people--because of
inadequate surveillance of water supply systems and lack of procedures for
informing the public—are simply not aware of the quality of their drinking
water or of the dependability of their water supply systems. As a result, there
is little incentive for public support of expanded regulatory programs.
The problems of inadequate regulatory programs and lack of public involve-

ment are thus interrelated, and there is every reason to believe that neither
State and local governments nor the private sector will be able to resolve these
problems without additional Federal leadership and assistance. In view of
this, it seems unreasonable to wait until existing water supply problems become
more serious or new ones emerge before taking corrective action.
The proposed program would provide the public and local and State govern-

ment with new incentives for action and more effective means of control.
The program would involve and rely upon the public and each level of
government in the following ways:

A. Improved public awareness of drinking water problems would be
achieved through a provision whereby each community or private water
supply system found out of compliance with established standards would
have to so notify its customers. This would allow and enhance public
choice between accepting known problems or petitioning local government
for improvement of drinking water quality.
B. Better local support and new forms of Federal assistance would

lead to improved programs for regulation of water supply systems. As a
result, the states would be in a better position to deal with the public's
demands for adequate quantities of safe drinking water.
C. The Federal role would be largely stimulatory in nature, involving

financial and technical support of State regulatory programs. Enforcement
authority would be available to deal with problems of an imminent and
substantial nature in cases where the States are unable to implement
remedial actions. In most cases, however, remedial actions would result
from public demands and would be dealt with at the State and local levels
of government.

A strengthened Federal role in the water supply area is in line with current
trends in safeguarding the general health and safety of the population. As a
part of these trends, Federal agencies have set and enforced standards for
drugs, foods, air quality, mine safety, etc. The water supply issue, presenting
some of the same health dangers, would also seem to justify continued Federal
involvement. Safe water supply will be an area of increasing public concern
in the overall environmental field. The question appears to be one of how
extensive that Federal involvement should be.

After considering several alternative levels of future Federal involvement,
we find extension and improvement of Federal drinking water standards and
more effective Federal enforcement authority, coupled with financial and
technical support to State water supply programs, to be the appropriate
course of Federal action. The rationale for this broader Federal role is as
follows:

A. Health threats in water are not limited to the transmission of com-
municable diseases, currently covered under interstate quarantine pro-
visions; they include the harmful effects of toxic chemicals and other
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hazardous materials as well. Therefore, Federal authority should be
extended to cover these constituents.
B. Insuring adequate supplies of safe public drinking water is largely a

State and local problem. However, because of the mobility of our popu-
lation, interstate affects as result of consumption of nearly any public
water supply are probable. Direct Federal enforcement involvement under
the EPA-CEQ proposal would focus on "imminent and substantial" dangers,
which can affect residents other than those of the state or community
concerned.
C. Extension of present Federal enforcement authority, which is cur-

rently limited to prohibiting interstate carriers from using unsafe supplies
rather than initiating action against the water supply system itself, is
proposed because interstate carriers represent only one means by which
interstate health threats can occur. In addition, current authority is not
directed to assist the 82 million residents served directly by interstate
carrier water supply systems.
D. For chronic health effects, which require long-term exposure, the

proposel would continue to rely on direct State regulatory action. We
would provide the Federal financial support. and increased technical
assistance to State water supply programs to enhance the capability of
states to deal with their problems. Promulgation of more comprehensive
and more stringent drinking water standards will place increased demands
on these now relatively ineffective programs. Thus, any new Federal
initiative to improve drinking water quality must include a committment
for Federal assistance in the development and operation of effective State
programs in order to insure effective implementation of drinking water
standards.
E. The research, technical assistance and training provisions are a

continuation of the existing authority. The basic purpose for including
these provisions in the proposed legislation is to secure a comprehensive
bill.

III. ELEMENTS OF ?HE EPA-CEQ SUPPLY LEGISLATIVE PROPOSAL

Major elements of the EPA-CEQ legislative proposal and explanatory notes
are as follows:

A. Federal standards
1. The standards would include drinking water quality constituent limits

as well as standards for water supply treatment and distribution facilities
and their operation, maintenance and surveillance to assure that the water
quality constituent limits are met consistently.

2. The standards would be applicable to all public water supply systems, not
just those serving interstate carriers.

3. The standards would distinguish between those violations which represent
an imminent and substantial danger to health and those which represent less
than adequate protection over the long-run, but appear to present no immediate
threat to health. This distinction concerning the nature or degree of threat
would serve as a basis for triggering Federal regulatory action in the absence
of appropriate State action.

4. The Federal standards would not deal with the aesthetic, economic and
convenience problems—such as taste and odors, and other similar non-health
related problems—other than advising as to the preferability of such limits,
as is done under current standards. We see no direct Federal regulatory role
or exertion of pressure on states or communities to achieve such standards.

B. Federal enforcement
1. The primary responsibility for enforcing compliance with the standards

would rest with the states. In all cases, the states and communities would be
relied upon to enforce against all violations which did not represent a sub-
stantial danger to health. State regulatory capability would be strengthened
through Federal program grant support described In Section IV of this paper.

2. Despite the primary State and local enforcement responsibility, a strong
Federal backup role Is necessary. We already have a history of Federal enforce-
ment with respect to supplies serving interstate carriers. An extension of this
currently limited authority is proposed, but only in cases of imminent and
substantial dangers to health.
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3. Federal enforcement authority would be invoked only in cases where a
violation of standards representing an imminent and substantial danger to
a health occurred, and after determination that State remedial action was not
adequate.

C. Nature of enforcement and regulatory action
1. As a part of an approved State program plan (see item D.3. below), the

Federal government would require inclusion of a provision whereby each
community or private water supply system found out of compliance with
standards would have to so notify its customers, in transmitting water bills
or by other appropriate means. Where the State does not have such a require-
ment—and therefore no approved program plan—the Federal government
could post appropriate notice, even in those cases where no imminent and
substantial danger to health exists. This provision would be the full extent
of Federal regulatory action in situations of less than imminent and substantial
danger to health. It is proposed only for the purpose of assuring that the
public is notified when a water supply system is found to be out of compliance
with standards so that citizen remedial actions may be instituted in the
affected community.

2. In all cases where an imminent and substantial danger to health came
to the attention of EPA (through the State program plan or other means),
EPA would assure that the following actions would be taken:

(a) Appropriate notice would be posted in the affected community;
(b) Use of the substandard water on interstate carriers would be

prohibited;
(c) The Food and Drug Administration and the Department of Agri-

culture would be notified, with a recommendation to prohibit use of the
water under their authorities (e.g., use of water in bottling and food
processing) ; and
(d) The adequacy of State action to secure remedial measures would

be reviewed.
3. If State action were adequate, no further Federal action would be taken.
4. If State action were inadequate, direct Federal enforcement action would

be taken. The proposed authority would provide an opportunity to issue
compliance orders or to bring civil suit. These measures would be designed
to induce community remedial action and would include the following forms
of injuctive relief:

(a) Limitations or prohibition of certain uses of unsafe water;
(b)Prohibition of new connections to the substandard water supply

system;
(c) Holding of water supply user charge receipts in escrow until

remedial action is taken; and
(d) Other suitable remedies.

5. Other proposed regulatory provisions would include:
(a) Reservation of authorities in the Public Health Service Act to

control interstate spread of communicable disease;
(b) Opportunity for EPA entry and inspection of any water supply

facility, after reasonable notice and at reasonable times, to determine
compliance with Federal standards; and
,(c) A provision requiring Federal installations to adhere to those

standards relating to imminent and substantial threats to health.

D. State program grants
1. Since a major deficiency in the national water supply situation relates

to the weakness of State programs, one component of the legislative proposal
is State program grant support. An initial program of three years duration
is proposed at the following funding level:

FY 73-5 million dollars.
FY 74-7 million dollars.
FY 75-10 million dollars.

2. The initial program would provide formula grants (allocated primarily on
the basis of population), requiring non-Federal matching funds ranging from
one-third to two-thirds of total program costs (matching ratios determined
primarily on the basis of per capita income). These provisions would be very
similar in nature to those of Section 7 of the Federal Water Pollution Control
Act.
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3. In order to be eligible for program grant support, States would be
required to:

(a) Develop and submit for approval a program plan which provides
for administration of the plan by the State agency; sets forth plans,
policies and procedures to be followed; and provides for appropriate
accounting, budgeting and other fiscal procedures for proper administration
of the plan.
(b) Adopt drinking water standards the same as or more stringent than

those promulgated by the EPA Administrator. (States could qualify for
program grant support during the first year of the program by agreeing
to adopt appropriate standards in those instances where State legislative
sanction would be necessary.)
(c) Adopt appropriate regulations and procedures which can reasonably

be expected to ensure that public water supply systems will comply with
the standards.
(d) Report annually to EPA the status of standards compliance in each

community. Reporting categories would be: (i) in compliance with
standards: (ii) presently in marginal compliance, but required to take
remedial action in the foreseeable future; (iii) in violation, but not
creating a substantial danger to health; and (iv) in violation and creat-
ing a substantial danger to health. These annual reports would serve to
focus attention on areas where Federal regulatory action might be needed
[category (iv) above].
(e) Implement a standards violation notification system whereby each

community or private water supply system found to be out of compliance
with standards [categories (iii) and (iv) above] would have to so notify
its customers, in transmitting water bills or through other appropriate
means.

E. Research, training, technical assistance, etc.
1. It is proposed to have a general authorization for these activities, rather

than specific authorized funding levels. This will provide more flexibility for
EPA choice of priorities in administering its budgetary resources.

2. EPA already has general authority, and is conducting these activities
under the Public Health Service Act.

IV. STATE PROGRAM STATUS AND THE NEED FOR FEDERAL SUPPORT

The Community Water Supply Study and subsequent analyses have very
clearly shown that a large majority of our current water supply problems
are operational in nature and could be significantly lessened by improving
the capabilities of State and local water supply programs. For this reason, a
significant component of the proposed Federal program relates to State financial
and technical assistance.

A. Current status of State programs
Many State water supply programs are currently understaffed and inade-

quately funded to meet their primary responsibilities for insuring adequate
supplies of safe drinking water. The impact of this situation is felt severely
at the local level of government in the form of ineffective technical assistance
and laboratory support, inadequate water treatment plant operator training,
and poor surveillance of operating water supply systems.
In June of this year, the EPA Water Hygiene Program conducted a study of

State water supply program expenditures and found that total 1970 expendi-
tures for the fifty states and six territories amounted to approximately $10
million. These expenditures translate to a national per capita expenditure of
6.3 cents per person served by public water supply.
A state-by-state analysis of these data shows that State exenditures (exclud-

ing the ocean islands, some of which have very small populations served)
ranged from as little as 1.3 cents to 18.2 cents per capita served. About 40
percent of the states (23) provide less than 5 cents per capita served, one-third
(19) provide between 5 cents and 10 cents per capita and the remaining
states (14) provide in excess of 10 cents.
Data concerning 1960 State nrogram exnenditures were also collected as a

part of this study. After adjusting the value of the 1970 dollar to that of the
1960 dollar in terms of the services it could purchase, it was found that the
per capita expenditures (based on total population as opposed to population
served by public water stipply) increased by only 14% during the 10 year
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period. However, when considering that about 15% more people are now
served and that the number of community water supply systems has approxi-
mately doubled during the past decade (primarily due to the proliferation of
small systems), this rate of increase in expenditures appears insufficient.
Although per capita expenditures can be somewhat misleading when applied

to any specific state because of the many local variables, previous studies by
the EPA Water Hygiene Program, in which detailed analyses of several State
programs were performed, have indicated that a fully effective State water
supply program would require funding in the vicinity of 20 cents per capita
served. (This estimate appears reasonable when compared with the actual
1970 expenditures of approximately 18 cents per capita by State water pollu-
tion control programs—after program needs and differences in the programs
are taken into account.)
On this basis then, it can be stated that the states should be spending

approximately $32 million per year on water supply programs, as compared
to current expenditures of approximately $10 million per year. It would be
unrealistic to assume that the states will fill this $22 million per year gap—
particularly in view of current State financial problems. For this reason, we
feel that Federal financial support should be provided to supplement and, to
the extent practicable, increase the level of State program funding—contingent
upon the adoption of appropriate enabling and regulatory authority, regula-
tions, policies and procedures and the development, implementation and
operation of effective programs.

B. Rationale for proposed State program grant support
The basic rationale for proposing a program of Federal financial support

to the State water supply agencies is that we feel the states could significantly
lessen water supply problems by implementing effective control programs at
the State and local levels of government. These programs are currently inade-
quate and ineffective, and they are not now satisfying their primary responsi-
bilities for insuring adequate supplies of safe drinking water. With a program
of Federal leadership and assistance in the development of effective State
programs, the states could better fulfill their responsibilities.
The Environmental Protection Agency is currently providing State and

local program grant support in many of its environmental programs—includ-
ing air pollution control, water pollution control, solid wastes management
planning, etc. As a result, we have gained experience in the formulation and
administration of such programs. Each of these existing programs were studied
during our consideration of alternative approaches to be applied in the area
of State water supply programs.

Consideration of several key issues, discussed below, largely shaped our
proposed program:

1. Duration of Program Authorization.—Because the proposed program is
new and because several proposals for combining various forms of program
grant support are under consideration both within and outside EPA, we feel
that the program authority should be of relatively short duration. Our pro-
posed three year authorization would thus allow subsequent evaluation of the
program in light of our experience with the State water supply agencies and
would permit early alteration of the program should a new approach to
administration of program grants be adopted.

2. Type of Grant.—Three general types of grants were considered: project
grants (which provide the greatest leverage for Federal influence and develop-
ment of the grant's recipient's program), straight formula grants (which have
their virtue in simplicity and ease of administration), and formula grants
modified by bonus provisions (similar to that currently proposed in the area
of water pollution control program support). We feel that a straight formula
grant provision with language similar to that of Section 7 of the Federal
Water Pollution Control Act would be most appropriate during the initial
three-year phase of the program. Upon evaluation of our experience during
this initial phase, we could modify the program—possibly toward bonus pro-
visions to provide incentives for development of desirable control program
elements.

3. Magnitude of the Program.—A state-by-state analysis of the financial
impact of alternative Federal funding levels was conducted on the basis of
the allocation equations and matching ratios specified in Section 7 of the
Federal Water Pollution Control Act. Summary results of that analysis are
shown in Table 1. The analysis indicated that a program of more than $4
million or $5 million in the first year would place a significant number of



212

the states in the position of requiring additional non-Federal funds to meet
minimum matching requirements. With an advance indication of these needs
for additional funds, however, it would appear reasonable that most of the
states could obtain the necessary funds (which would amount to about $2.7
million or a 26% increase above current expenditures) over the three year
period. As a result, a $5 million initial program is proposed, with increases
to $7 million and $10 million over the subsequent two years. This program
would provide an incentive for increased non-Federal spending in more than
half of the states and would result in a more than doubling of expenditures
to 14.2 cents per capita served.

TABLE 1.—FINANCIAL IMPACT OF ALTERNATIVE LEVELS OF FEDERAL FINANCIAL SUPPORT

[Dollars in thousands]

Alternative Federal funding levels

No
Federal
support $4 million' $5 million $7 million $10 million

Number of States currently spending less than minimum
matching requirements (number, as related to a total of
56 jurisdictions) 0 9 11 23 29

Required additional State funding to meet minimum matching
requirements 0 $207 $348 $1, 078 $2, 667

State programs with minimum matching requirements $10, 124 $10, 331 $10, 472 $11, 202 $12, 792
Total Federal/State program $10, 124 $14, 331 $15, 472 $18, 202 $22, 792
Total per capita expenditure with Federal/State program (cents/

capita served) 
6.3 8.9 9.7 11.4 14. 2

Note: Calculations assume State water supply program funding levels during 1970 and are based on allocation equations
and matching ratios specified in section 7 of the Federal Water Pollution Control Act. Calculations also assume that all
States will satisfy minimum matching requirements and that no Federal funds will be reallocated.

V. PROGRAM COSTS AND BENEFITS
A. Program costs
The EPA budget now pending before the Congress contains a request of

$4.6 million for the Water Hygiene Program in fiscal year 1972. The extent
to which various aspects of the program will be increased over the next five
years has not yet been determined, although preliminary estimates of future
resource requirements for the program are currently under internal review.
It can be assumed that there will be some increase in Water Hygiene budgets
in future fiscal years, but the magnitude of these increases will have to be
determined in competition with other EPA programs In relation to overall
EPA ceilings and allowances.
If the proposed legislation were enacted, certain additional increases over

and above those which might be required under existing legislation would
be called for. These increases fall into two categories: those that would be
mandatory and those that would be desirable in view of our increased commit-
ment to the program as a result of the new legislation.
The mandatory increases would be required to fund the new State program

grants (together with certain additional administrative costs) and to increase
Federal enforcement efforts as a result of broader enforcement authority. The
commitments necessary as a result of the new legislation are summarized as
follows:

[In thousands of dollars]

Additional resources required (fiscal years)

1973 1974 1975 1976 1977

State program grants  5, 000 7, 000 10, 000 (1) (1)
Grants administration 
Enforcement 

250
800

300
1, 000

400
1, 500

(9
1, 500 1,32

Totals_  6,050 8,300 11,900 1,500 1,300

1 No commitment of Federal funds would be involved inasmuch as authority for State program grants is not being re-
quested beyond fiscal year 1975. It would be reasonable to assume, however, thst reevaluation of the program in fiscal
year 1975 would indicate the need for continued State program support at a level of $10,000,000 to $15,000,000 annually
in future years.
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The implied Federal commitment for an expanded water supply program
as a result of new legislation could also absorb additional costs in other
program elements such as research, technical assistance and training. These
costs would not be mandatory, however, and would be determined in light
of other EPA program priorities on a discretionary basis.

B. Program benefits
The true measure of anticipated benefits attributable to the proposed pro-

gram would be expressed in terms of reduced incidence of waterborne disease
and health effects, and in terms of reduced societal costs associated therewith.
However, our ability to precisely quantify benefits of this type on an incre-
mental basis is limited. Epidemiological surveys have yet to define a true
demarcation between infection or disease per se and economically critical
physical disability. The major cost to society of waterborne disease and illness
is probably not the cost of medical treatment or even time lost from work, but
the 365 days spent each year in semi-productive work due to chronic disease
and illness.
The correlation between water supply and disease and toxicity is a complex

matrix of cause and effect, interrelated with innumerable other factors. How-
ever, the downward trend of enteric disease with improved water supply
technology is universal, irrespective of per capita income and health expendi-
ture. These trends are supported by incontrovertible laboratory, clinical and
epidemiological evidence that water is a major carrier of disease-bearing
organisms and toxic chemicals.
Even though no quantitative assessment of program benefits is available,

several significant—although not mutually exclusive—anticipated benefits can
be described. Enactment and implementation of the proposed legislation could
be expected to result in the following:

1. Broader Preventative Program Coverage of the Population.—Current Fed-
eral enforcement authority under the Public Health Service Act is limited to
prohibiting interstate carriers from using unsafe water supplies, but is not
directed toward protection of the 82 million residents served by interstate
carrier water supply systems. The proposed standards and regulatory authority
would not only provide better protection for these 82 million people, but would
serve to protect all of the 160 million people served by public water supply
systems.
In addition to broader population coverage, the new standards would provide

much broader coverage in terms of toxic materials and other pathogenic micro-
organism constituent limits and would cover water supply treatment and
distribution facilities and their operation, maintenance and surveillance.

2. Reduced Waterborne Disease Outbreaks and Health Damage.—Extrapola-
tion of findings of the Community Water Supply Study indicated that approxi-
mately 5.4% of the 160 million people served by public water supply systems
are consuming water considered to be potentially dangerous, and some 274,000
persons (or 3.3% of the 82 million people served by interstate carrier systems)
are consuming water now prohibited under interstate quarantine regulations.
During the ten-year period 1961-1970, there were 128 known outbreaks of

disease or poisoning attributed to drinking water. Of these, 35 outbreaks in-
volving 39,810 cases of illness were attributed to drinking water from public
water supply systems. Nearly half of these outbreaks were caused by contami-
nation of distribution systems, and the causes of most of the remaining
outbreaks were evenly distributed between inadequate treatment facilities and
improper control of treatment processes. About one waterborne outbreak that
we know about occurs per month with something over 100 persons becoming
ill. Some of the illness is quite severe and about two deaths per year are
attributed to waterborne outbreaks.
Although we do not have adequate data on which to base a prediction of

the anticipated reduction in waterborne disease outbreaks and health damage,
we are convinced that some reduction will accrue as a result of the proposed
program. Many of our current water supply problems are operational in nature
and could be rectified rather easily if they were first recognized as problems
and if pressure for remedial action were instituted through strengthened
regulatory programs and increased public awareness.

3. Enhanced Opportunity for Citizen Choice Through Public Awareness.—
The proposed program is designed to bring about improved drinking water
quality throughout the nation—but largely at the option of local citizens who
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would be expected to bear the burden of most of the additional costs of safer
drinking water. We believe that the proposed approach of informed citizen
decision, coupled with strengthened State and local regulation of public water
supply systems, has many advantages over .both the current situation as well
as the less desirable alternative approach of strict imposition of Federal
regulation upon local jurisdictions.

4. Better Capital Investment Safeguards.—The Department of Commerce in
1967 estimated the capital investment in public water supply facilities to be
about $50 billion. When this investment is considered in relation to the 160
million people served by community water supply systems, we find an average
of $312 per capita served.
Most of the investment is in municipally owned and operated public water

supply systems and is thus considered to be part of the social overhead capital
comprising basic public services, such as police, public health, fire protection,
etc., that are necessary so that other productive activities may function in
a specialized society. The industry, though large, is largely non-profit and in
many cases tax-supported, which has limited the amount of funds available
for overseeing the construction, operation, maintenance and surveillance of
water supply facilities.
As a result of these minimal administrative overhead expenditures, many

water supply facilities are inadequately designed and constructed, improperly
operated, and poorly maintained (findings of the Community Water Supply
Study support these contentions). The proposed program—through improved
standards, strengthened State regulatory programs, and better public aware-
ness of water supply problems—would serve not only to correct many of these
current deficiencies, but to prevent them from occurring in the future. Over a
period of time the public costs saved as a result of reducing and minimizing
the rate of depreciation of these facilities could be substantial.
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