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The Federal Government should devote its efforts to setting stand-
ards, reviewing the data submitted by the independent testing organi-
zation for a product to be marketed, and enforcement. It would fall
upon the manufacturer to prove safety and the testing organization
to document the proof.

I would like to turn now to what I think is the most essential aspect
of the task force report—the environmental protection system. With-
out 1t, In my judgment, strategy means nothing.

The strategy we recommended was ver simple. It was to isolate the
environmental insult by degree of seve ity and attack it with an
evolving technology.

To do this, the system is mandatory. The system was obvious once
we looked at the functions being exercised by the environmental health
agencies of the Department. These functions were research and devel-
opment, determination of criteria and standards, enforcement, man-
power development, public awareness, and intergovernmental rela-
tions.

But these functions were not integrated toward a policy of reaching
quantitative goals.

We recommended a system which would first, through a research
surveillance program, isolate any and all environmental insults indi-
vidually or synergistically; identify their source, and their composi-
tion; and, second, measure and begin to uncover their effect on human
health and welfare.

The data from this program would then pass as devel ped to the
environmental design program, where it would be converted into a
range of criteria that would incorporate concern not only for health
but the sociceconomic factors as well. With this data, Government or
Gover authorized agencies would set a dual-level standard. The
first level would be the immediate requirement based upon the mini-
mum health needs and technology available. The second level would

the next desir hable level.

a result of these standards, the next program in the system, ap-
plied technology, would act to advance the state of the art so tech-
nology could provi i

Finally, the fourth e nt of the system, compliance, would insure

o adhered to.
The two fundamental aspects of th stem, which must be radically
changed from present Department approaches if such a system is
: the Department’s ability to set criteria and standards and
onduct an applied technology program. In fact, disregard-
is proposed system, without radical changes in tl epart-
to handle these two programs, nothing it does in environ-
tion will a nt to much.
ed and applied by a variety ¢ encies.
vtion of information, a central source for what
The criteria issued will provide a basis for
otting standards and, unlike religion, if this work, there can be
only one bible. The basic concern is for health resy ility ; for cri-
teria development should be within the Public Health Services.

But neither that agency nor any other, Federal or non-Federal, can
today do the job of developing criteria, the way it need to be done.
And they will not be able to do this job until it is understood what a
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vast and difficult job it is. Substantially more manpower than now
available in the Department, includin logists, economists, sociol-
ogists, behavioral scient as well as physical scientists, engineers,
and medical doctors, will beneeded.

But more than manpower requirements is the need to understand
that criteria cannot be static. It must be subjected to continued evalua-
tion. There must be a constant effort to improve the validity of data
upon which criteria is formulated.

The data for criteria will be developed by scientists. The public
policy decisionmaker must be assured of the validity of that data.

Right now, I, as a public administrator, am not convinced that the
scientist and technician can provide the answers necessary to estab-
lish criteria and standards in anything more than rudimentary form.

Let’s look at ambient air quality as an example. Let’s start here with
me acting the role of a politician with no technical background. I would
be aware of a general dissatisfaction among my constituents with
the condition of the atmosphere; and so I would call for clear air.

That means something at the polls, but nothing in terms of action.

Now, let me assume the role of the appointee of the politicians, I
have to turn the campaign promise into action. I am still a nontechni-
cian, so my analysis is in terms of common language. I find out that
people think they want the air clean enough so that they don’t sneeze,
get matter in their nose or eyes, experience eyeburn, or develop
emphysema.

I turn now to the scientists and I say, “What are the things in the
air which cause this discomfort?” Among the things that cause the
problem, I am told, are sulfur oxides.

Now, I tell my scientist, “I want to set a standard which will elimi-
nate eyeburn.” Thus elimination of eyeburn becomes a criteria for the
standard, as far as I as a public administrator, am concerned.

But, that doesn’t help us in terms of control. So my next question is,
when and under what conditions does sulfur oxide cause or contribute
to causing eyeburn? Now the answer to this question provides us with
the preliminary criteria data for setting standards. I must also have
economic data. And, for the matter to be complete, examination of the
question should have been done in terms of climate condition, demo-
graphic condition, and geological conditions.

‘When we sit down to set standards, we find that the technician has
given us a range of measurable volumes of sulfur oxide which contrib-
utes to eyeburn and so we can set a standard for volumes of sulfur
oxide that relates to a criteria of no eyeburn.

Mr. Chairman, that is an oversimplification of the problem, because
obivously you don’t have a single. criterion, you don’t have a single
element 1n the earth to deal with. But I wanted to use that for practical
illustration purposes.

I don’t want to be on record as citing that as a unique or specific
problem.

Today we will set standards essentially in an arbitrary manner as
we have limited ability to develop criteria. But this is no excuse not
to move ahead with standards and criteria, for we need the experience
of developing criteria and standards. Nor can we wait until we have
perfected our ability to act.
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I would prefer to act on little knowledge and err on the side of
caution in protecting human health and welfare. My plea here is not to
avoid action until we have perfected our ability ‘to develop criteria
and set standards.

I would like to turn now for a moment to applied technology.

A useful applied technology program means involving industry. To
a minor extent, this is being done. Much more involvement is required.

The Department of Health, Education, and Welfare should be using
industry as Defense and NASA have used it. And the Congress should
write a basic procurement law to cover HEW’s needs to use industry.

We ought to be spending at least $1 billion a year on contracts with
industry to develop the hardware necessary to control and prevent
environmental deterioration. But the Department now can’t do this.
It lacks from the Congress a clear indication of public policy in this
area. That policy must cover patent problems. It must deal with sole-
source procurement. It must deal with research competition. It must
deal with marketing problems.

The Department of Health, Education, and Welfare certainly is
different from Defense and NASA in that HEW is not the ultimate
consumer of a mass product for environmental protection.

Nevertheless, the Department alone can provide the leadership to
bring about the technological advances necessary to maintain a high-
quality environment and allow for economic expansion.

But we must face the reality that it is going to cost money, for
nothing is free—neither air nor water, and certainly not soil or space.

We cannot now measure the cost of using resources for waste assimi-
lation, because we don’t know the true effects; nor can we correct it
properly, because we are not creating the technology. We had better
do both now.

Mr. Dapparto. Mr. Linton, you say that HEW differs from Defense
and NASA and that you could not be the ultimate consumer of the
mass product for environmental protection.

Isn’t this one of the selling arguments that you have, that in this
instance the public would be the consumer ?

Mr. Linton. That iscorrect.

Mr. Dapparro. It fits within our competitive economic system.

Mr. LintoN. That is correct.

Mr. Dapparto. The $1 billion could generate a great deal of activity
which could in the final analysis run into billions of dollars.

Mr. Linton. Absolutely. In fact, Mr. Chairman, I feel it possible
to devise the means involving Government and industry development
to the point where the investment by the Government would eventually
be returned by the economic activity which is created protecting the
environment.

I think some direction in this effort has been made by FAA, and
that is simply that where the Government provides the research funds
to develop new technology, which is then disposed of on an open
market, that it receives off the top the amount it put into the direct
research, which could then be used in a continuing fund for advancing
the state of the art and evolving new technology.

We could conceivably reach a point where it required very little
additional congressional appropriations to maintain this fund and
keep moving technology ahead.
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Mr. Dapparro. I think that those problems could be worked out.

You mentioned some were patent problems, It is a matter of policy
how this relationship could be developed.

We are learning how to handle this better in every agency of Gov-
ernment. Experience, developed in these last few years, should enable
us to come to a policy determination as to how this relationship is to
work for the benefit of our society.

You talk about what is needed here ; more manpower, unavailable in
the Department, which I expect would include other agencies, and
necessity for eriteria.

You don’t touch upon how it is structured and don’t recommend how
it could be better structured. Must I assume from what you have said
that you are happy with the way we are handling all of our environ-
menta]l problems in the Government ?

Mr. Linton. No; I don’t think you would assume that.

Mr. Dapparro. You don’t touch on it.

Mr. LintoN. You mean structured in the sense of the way it is
organized ?

Mr. Dabparto. Structured in the way it is organized.

Mr. Linton. I don’t touch on it, Mr. Chairman, because my own
feeling about organization is that it is generally an extension of the
personality of the people assigned the responsibility of running the
agency. I don’t think organization, per se, really makes that much dif-
ference in the effectiveness.

I would say that certainly the present structure of HEW could be
improved.

When we developed the report

Mr. Dappario. Before you get going any further in this—I don’t
know I agree with your definition of how management can be im-
proved.

How about the relationship HEW has with Interior and other

encies which ar involved in this research? The competition

s-exist as to who is going to get the biggest share of the problem.
Ir. Linron. I did touch on that, Mr. Chairman, by my comment
that I felt at the moment that the r nsibility, the , essential
sponsibility for the evolution of eriteria, should rest with the Public

[ealth Service. I think the health effécts are the predominant concern.
And as far as the relationship between the agencies

Mr. Dapparto. I don’t mean to limit you. I was only referring to
your approach to the management. I do think, as we get advice from
the agencies in the environmental area, it must necessarily include not
‘only that work which is being done in the agency you happen to be
associated with at the moment, but also its relationship conversely to

gencies of Government, and the problems which exist as a result
is relationship.

Mr. LinTon. I agree with you, Mr. Chairman, and in the report we
did address ourselves to this problem.

did recognize the existence of the problem, of the competition.

I did not speak to it specifically in this statement this morning, but
my feeling is that a great deal of the competition, a great deal of the
difficulty in coordinating among departments; results from the lack
of specific objectives and goals. And 1f they have.a problem in HEW
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you have even a greater problem in integrating the objectives of several
departments in working together. i

Mr. Dapparro. I understand that, but because we have problems in
this area, it doesn’t mean that it has to be that way. You do have non-
health-related environmental problems. Criteria has to be established
about those things, and HEW, using your own yardstick here, ought
to be in charge of the health area through the Public Health Service.
Adjustments need to be made.

Mr. LinToN. Right.

Mr. Dappario. We are trying to make recommendations about it, be-
cause we recognize some of the problems are those imposed upon us as
a result of congressional structure.

Mr. Linton. Well, that is true.

Mr. Dapparro. It is extremely complicated. We have to look at our
problems here and try to work out a way to handle it so that we can
prevent pressures being put on you which may result in bad manage-
ment decisions.

Mr. Linton. That is correct.

Mr. Dapparto. We can’t do it, unless we hear from you as to what
the problems are. We may come to some judgments which could be
improved if we could get an interpreation about the situation from
those of you who work in it from day to day.

Mr. Linton. Well, again, Mr. Chairman, I am not sure that it
really is that difficult to function under the present setup.

Mr. Dapparro. I think it is difficult to function the way we would
like it to be. Obviously you are functioning, but that is not the answer.

Mr. Linton. Let me add the caveat then: I don’t think the present
system really prevents substantial improvement in functioning the
way we would like it to be.

I would agree that it would be a great improvement to resolve the
appropriate roles among Federal agencies and to create a mechanism
that allowed them to cooperate together.

I am not sure that there is that much friction or competition among
them, and I am more concerned with the lack of quantitative goals
at the top levels in the departments as a means of developing that co-
operation. I think until, for example, the Department of Health, Edu-
cation, and Welfare, does establish for itself some very specific meas-
urable goals on a time basis, it is extremely difficult for it to relate to
HUD and Interior’s and Agriculture’s interests.

I think the problem is-an awful lot of generalities that are used
as goals, and that these leave openings for a great deal of interpre-
tations by separate agencies that then have to be resolved.

Mr. Dappario. Well, we could chase that one around for a long
while.

What you have said has been helpful in that regard.

The goals of your report—materials, trace metals, chemical ‘con-
trols, et cetera.

Can you discuss how such a concept would be implemented ?

Mr. LinTtown. It assumes first of all that the Congress passes legisla-
tion which authorizes this, and it then would become necessary for
the manufacturers who are now marketing, or using materials, trace
metals, and chemicals, falling under this definition, to provide to the
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Department necessary data to establish their levels of safety and rec-
ommend the kinds of decisions that need to be made, for the De-
partment to develop the criteria and establish standards to apply to
1tems.

AsIsaid in my statement, if it is to be achieved, if this kind of a goal
is to be achieved, it seems almost mandatory that there have to exist
in one fashion or another something which we did not at the time of
writing this report really conceive, and that is a mechanism for test-
ing, for evaluating the data, the development of data.

I spoke of the independent nonprofit testing agencies that would
have to exist. I don’t know if that is the only answer or the best answer
to it. But the smaller, medium-size companies who do market or use
these type of things, find themselves in extremely difficult situa-
tions if they had to conduct the testing themselves. I don’t think
it is possible to create within the Department an agency, with the man-
power, and with the capability to do the entire job. I don’t think we
have the resources to devote to that.

But this is essentially the concept of how that would be implemented.

Mr. Dapparro. Would some kind of an approval, in testing the mech-
anism, be made?

Mr. Linton. Right.

Mr. Dapparto. You don’t think the product liability laws as they
presently exist assure the quality of protection that you are interested
in?

Mr. Lintown. No, sir. Our judgment was that more serious than at
present, would be the developments of the future, and that if the
changes that have occurred in the last 25 years in the sophistication
of our products and our processes, are a test the sophistication will
be even greater in the years ahead. And that a safety mechanism
is required to, as best as possible, protect human health and welfare.
It was certainly not believed, and I don’t believe, you are going to
guarantee that under no circumstances will there be any products or
materials or trace metals produced and marketed which may not
cause a problem. I don’t think human beings are capable of solving
and protecting themselves in an absolute fashion against anything.
This was not designed as some people have suggested subsequently
that this was an absolutely safety measure. It is designed as a fire de-
partment, as the best means of protection, but with clear understand-
1ng it is not going to guarantee safety.

Mzr. Dapparto. Last year, Mr. Linton, Chairman Harris raised the
point that I think leads into your hopes and ambitions for goal 3, on
garbage and solid waste disposal. He wanted to make it clear that the
purpose of the program was not to subsidize the solid waste disposal.
He said that the Federal Government is not going to assume the

sponsibility and the obligation for disposal of’ garbage and all solid

,and so forth. He wanted to make sure the purpose was to do some
earch in the area and that was all.
When you talk of grant and aid programs for solid waste disposals
at the local level, aren’t you in fact moving in the direction of subsi-
dizing such disposal contrary to Mr. Harris’ limitation ?

Mr. LinTon. Yes, sir; we did. We did move in the opposite direction.

The judgment of the task force was that the experience in the water
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pollution field, of providing grants for sewage treatment plants, was
an appropriate direction for the Government to move in. Assisting the
local governments in handling the increasing problem of disposal of
solid waste in the same manner is valid.

Without questioning the validity of Senator Harris’ position, but
merely expressing myself in the terms of the task force’s feeling, the
judgment was that the city governments, count, ernments, and

ional agencies, were not able at this time to carry the full burden of

financing of governmental installations to dispose of solid waste.

s is true whether by incinerator or landfill, or whatever technique is
developed, this wasn’t designed just simply for creation of incinerators.
Our view was that it was appropriate to do this in solid waste, as it was
to do it with sewage treatment plants.

Mr. Dapparro. I raised that only because in the formation of the
legislation, Senator Harris, who had a great deal to do with it, raised
these points, and because of the direction you are moving in. I think it
ought to be thought about seriously.

Mer. Li~nron. In 1965, the solid waste disposal act was recommended
to the Congress by the administration. At that time I was chief clerk
and staff director of the Committee on Public Works of the Senate. We

ed that legislation to include a grant-in-aid construction program
for incinerators. It was taken out after the Department convinced the
chairman of the subcommittee handling the bill that they needed to
spend several years in research before investing substantial amounts of
moneys in incinerators that would become outdated.

I think it has beco arent now in the Department that by the
time they reach the point of developing their research, the facilities
that would have been built in these few years would have outlived their
economic usefulness anyway. The result now is that we have neither.
And I think that we are much better off spending some money over the
next few years building incinerators where they are really needed,
and then replacing them in 25 or 30 years, than we are waiting until
we have produced the technology that eliminates the needs of these in-
cinerators, or provides for improved incinerators.

I think there is too much of a tendency to wait until we have perfect
answers before we act. With the result, we go for an extended period of
time with less than what we could do at the moment.

Mer. Dapparrto. I think that is, of course, a tendency.

Mr. Linton. We don’t do it, Mr. Chairman, in the Defense Depart-
ment. There we go right ahead, under the euphanism of national secu-
rity, and we spend millions and millions and millions of dollars on
equipment, and material which within a few years is outdated or dis-
covered to be of no value.

Mr. Dapparrio. Precisely for that reason you can’t use the Defense
Department as an analogy, because you don’t have that room to move
around in. Therefore, you have to do it in a differentt way.

Mr. LintoN. We don’t because w parently, as human beings in
the United States, just don’t place protection of our own health and
welfare at the same level as the protection of our national security.

airman Mirier. Is that the responsibility of Congress or should
the medical and the biological professions, through the medium of
education, tell him about tha

Mr. Linton. Absolutely, Mr. Miller.
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Chairman Mirrer. I think this isa part of the problem.

Mr. Dapparro. Because I raised the question of solid waste disposal
does not mean, we ought not to be giving help. This is of interest to
many communities who have very limited funds with which to work.

Mr. LinTon. Right.

Mr. Dapparro. Yet I do think we have to recognize that we ought
to be moving ahead in certain areas, incinerators could very well be
one of them. We ought to be careful that we do not move ahead in
certain areas where we are not able to accomplish much and where
great expenses can fall on us, just because those areas happen to be
extremely popular. Somewhere along the line a whole series of judg-
ments are needed. None of them, even the incinerator area, can be made
so that we should go ahead in every case. There may be places where
we should be helpful and other places where we ought not to be.

Mr. Linrton. I agree with that. That is a part of the thing that com-
plicates the problem, you can’t find a universal solution. :

Mr. Dapparto. Well, Mr. Linton—Mr. Chairman, do you have any
further questions?

Chairman MiLrer. No, I want to congratulate Mr. Linton on his
statement. I find myself in full agreement with a great deal of it.

Mr. Linton. Thank you, Mr. Miller.

Mr. Dappario. We are pleased, of course, Mr. Linton, to hav
here, and with the help you have given. We were anxious to hear from
you.

We will, I hope, be able to take advantage of you as well as the other
witnesses, by contacting you and filling out your testimony so that we
can make the record as intensive as possible.

Mr. LintoNn. Mr. Chairman, I feel an obligation to do that, since
I have learned so much over the last several years from what you have
done with the committee, that I am only happy to see if I can give
some of it back in terms of some new ideas. Please feel free to call
on me.

Mzr. Dapparto. It is a mutual enterprise. Thank you.

Mr. Linton. Thank you very much.

Mr. Dapparto. We appreciate having you here.

We have Dr. Gershinowitz with us this morning, and I know we are
running a little bit late, but we would like to hear him if possible.
We would appreciate it 1f you could come forward and see how much
of your testimony, Dr. Gershinowitz, we can get out of the way.

I regret doing it this way, but we have had some scheduling
problems.

Dr. GersHIiNowrTz. I am quite happy to have this opportunity to
at least start on this presentation, Mr. Chairman.

(The biography of Dr. Gershinowitz is as follows:)

DRr. HAROLD GERSHINOWITZ

Harold Gershinowitz, chemist, was born in Brooklyn, New York, August 31,
1910. He holds the B.S. from City College of New York (1931), the A.M. (1932),
and the Ph. D. (1934) from Harvard. He is a fellow of the American Association
for the Advancement of Science, and a member of The American Chemical
Society, the New York Academy of Sciences, Phi Beta Kappa, and Sigma Xi.
From 1953 to 1962 he was President of Shell Development Company. He then
was elected a Member of the Board of Directors, Chairman of the Research
Council and Research Coordinator for the Royal Dutch Shell Group of Com-
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panies. Dr. Gershinowitz retired in 1966. He is now Chairman of the Environ-
mental Studies Board of the National Academy of Sciences and the National
Academy of Engineering, consultant to the Organization for Economic Coopera-
tion and Development (Paris), and affiliate in the Faculty of the Rockefeller
University.

STATEMENT OF DR. HAROLD GERSHINOWITZ, CHAIRMAN, ENVI-
RONMENTAL STUDIES BOARD, NATIONAL ACADEMY OF SCIENCES,
NATIONAL ACADEMY OF ENGINEERING

Dr. Gersarnowrrz. My name is Harold Gershinowitz and I am
Chairman of the Environmental Studies Board of the National Acad-
emy of Sciences and the National Academy of Engineering.

I am particularly pleased to have this opportunity to present to you
this report on the activities of the Environmental Studies Board.

The existence of the Board itself is, in a very large measure, due
to the desire of the two Academies to provide a scientific-engineering
resource for the Federal Government, and that desire was very much
stimulated by the interests of your subcommittee in the problems of
the environment, particularly as exemplified in the hearings which
you held in 1966. We were very honored, Mr. Chairman, when you at-
tended our initial meeting on the 27th of January of last year.

Mr. Dapparro. I was honored to be asked, Dr. Gershinowitz.

Dr. GersaiNowrrz. After rereading the initial draft of this report,
which I am making to you, I felt a bit apologetic about the emphasis
which I had placed on matters of organization, but after hearing the
tenor of discussion this morning perhaps it is what you are interested
in hearing.

I do give a substantial amount of detailed information about the
origin of the Environmental Studies Board, the responsibilities as-

igned to it, and the organization through which it o tes. Most of
this is included, because the way in which the Board has found it d
able to operate is indicative of the character of the problems with
which it is faced.

The first thing that one can say about any one problem of the
environment is that it cannot be considered in isolation. Air pollu-
tion cannot be considered without also examining fuel resources, solid
waste disposal cannot be discussed without reference to potential air
and water pollution. Both in science and governmental organizations
knowledge and responsibilities are divided in ways which make difficult
comprehensive examination of either causes or remedies. Much pre-
vious work, both in the realms of technology and of policymaking, has
been done without adequately taking into account side effects and
interrelationships.

The Environmental Studies Board with its broad charter has con-
sidered it essential to take these interrelationships into account. Much
of what may seem to beé a preoccupation with organization which has
taken up much of our time for the first 6 months of our existence has
been due to the need to provide mechanisms which would make it
possible to include interactions. This need is clearly reflected in the
opinions and suggestions currently being reviewed by the Envir
mental Studies Board, and which constitute the major part of this
statement.
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The responsibilities and composition of the Environmental Studies
Board were described in the announcement made on March 3, 1967,
by Dr. Frederick Seitz, President of the National Academy of Sciences,
and Dr. Eric Walker, President of the National Academy of Engi-
neering. A copy of this announcement is attached as exhibit A. One
of the original members of the Board, Dr. John Perkins, resigned in
June 1967, when he left the University of Delaware to become presi-
dent of Dun & Bradstreet, Inc., and Dr. Harvey Perloff, economist
on the staff of Resources for the Future, Inc., was appointed to take
his place. Subsequently, two additional appointments to the Board
have been made. Dr. Hendrik W. Bode, professor of systems engineer-
ing at Harvard University and formerly vice president of the Bell
Laboratories, and Dr. G. Evelyn Hutchinson, professor of zoology at
Yale University.

At its first meeting the Board discussed its responsibilities and
functions. I quote from the minutes of that meeting :

It was generally agreed that the Board may:

a. Serve as a focal center of the NRC activities underway or potentially so,
in the broad field of environmental problems.

b. Serve as a source of recommendations for additional work to be done either
by the two Academies or by a branch of the Government,

c. Serve as a central source to serve the legislative and executive branches of
Government which may come to the NAS-NAE to find out what might be
done to help solve problems, or how to work cooperatively with agencies.

d. Provide a means of contact between local agencies and centralized centers
of scientific activities, such as the Academies.

e. Serve as an “impedance-matching device” in the sense of promoting under-
standing and cooperation among the scientists, engineers, lawyers, statesmen
and the man-on-the-street concerned with the complex problems of man’s environ-
ment. By way of this Board the language from one group to another might well
be ‘translated, and it was agreed that this is one of the most important things
the Board can do.

You can see, Mr. Chairman, we are taking seriously the charge
that you have put to the scientific community in your previous state-
ments and reports, and we do think that it is our responsibility to
include not only the physical and biological sciences, but also the social
sciences and economics, and all the political implications of the prob-
lems of the environment.

It was agreed that the Board would work through the divisions of
the National Research Council to the maximum extent. The Board,
of course, has the authority to establish committees and panels as
required to carry out its responsibilities. The Board felt it shcald
call on the services of behavioral scientists, political scientists, “con-
omists, and ecologists as well as physical scientists and engineers.

The concensus of the Board was to limit its considerations to prob-
lems arising from the physical interactions of the individual with
his environment. It was agreed that the Board would look not only
at possible short term solutions but would also concern itself with
possibilities which go beyond the technical/legal solutions now possible.

We also decided that although our charter covered the whole range
of environmental problems, those concerning pollution were the most
most pressing and that we should devote our initial attention to them.
It seemed to us that one of the urgent needs was to provide a mechanism
whereby current engineering knowledge could be made available to




the Congress and the executive branch. One of the reasons for the estab-
lishment of the National Academy of Engineering was to provide such
assistance to the Federal Government in the same way as scientific
knowledge had been made available through the National Academy
of Sciences. The following excerpts from a letter from me to the other
members of the Board describes the principles and procedures which
we have adopted.

At our last meeting we discussed at some length the matter of sub-
committees which might cover the wide range of problems which are
encountered in dealing with pollution and its interrelationships with
natural resources. We approved in principle the proposal of the ad hoc
committee of the NAE that a committee be set up to deal with the
USPHS Office of Solid Wastes and to continue the discussion of pos-
sible projects to investigate. The Board also agreed that similar com-
mittees should be set up to deal with air pollution and water pollution.
This would have the advantage of permitting concentrated attention
to be given to existing or anticipated problems in a manner which is
organizationally compatible with the existing division of responsibil-
ity among the agencies of the Executive Branch (and to some extent
within the Congress as well).

In our discussions we have continually emphasized the interdisci-
plinary character of the problems of environmental pollution, not only
among the physical and biological sciences but the social sciences as
well. At the same time I think that we must recognize that there are
many immediate and urgent instances in which sound quantitative
engineering thinking should be made available to the Government
as soon as possible.

It seems to me that we are now faced with a kind of planning and
organizational problem that is very similar to those encountered in
industry. The Government is already committed to a program of regu-
lation and enforcement which is underway. As a basis for this pro-
gram it must make use of the best data available, and where not enough
data are available it must make provisions for the securing of essential
data as soon as possible. In a manufacturing industry this would
correspond to the final stages of design and construction of a new
plant. Although it may be found that some research is necessary, there
1s such a commitment of resources and such a time schedule that
whatever research may be essential must be done on a crash basis. Even
though it may be known or. felt that additional research would result
in an improved process, it is recognized that it would be economically
unsound to delay the progress of the work while waiting for the ulti-
mlate. Substantial changes must await the construction of a. second
plant.

This is the kind of work best done by engineers. I think that it is
important that the engineering point of view be the dominant one. I
think, however, that the very specific nature of the present crisis
should be emphasized and that the proposed ad hoc committees be
clearly instructed to confine their attention to the immediate short-
range problems, with the understanding, of course, that they still have
a responsibility for recognizing and defining problems which will
need more extensive study.

It is essential to differentiate and separate the responsibilities for
immediate technological assistance and long-range planning. Thus
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while it is important that the two Academies set up an appropriate
relationship with those executive and legislative agencies whose im-
mediate responsibility is to propose, enact, and enforce regulations
concerning the protection of the environment and of natural resources,
it is likewise essential that other bodies be set up or designated with
the responsibility for studying the longer range aspects of the subjects
involved.

Mr. Dapparto. Do you have anything in mind in regard to these
committees with long-range objectives which you speak of #

Dr. GERSHINOWITZ. qu, I will describe thisin a moment.

We have agreed that the most effective way of interacting with what
may be called the operating agencies and le, » committees is to
parallel their organization. Specifically, since the field of pollution is
conventionally divided into air, water, and solid wastes, the proposals

that have already been made that the NAS-NAE set up ad hoc com-
with these areas of responsibility is the proper one. Never-

less, it is clear that these committees will have so much to do to inter-

act with and satisfy the demands of the governmental agencies with
whom they will deal, that they will have little opportum‘ry to look at
the problems in broad perspective and in relationship to each other.

I do think that there exists within the actual and potential structure
of the two Academies, and within their relationship with the National
Research Council, not only adequate but unusual opportunities for
achieving the kind of interaction between applied research and its
utilization that is essential for the optimum application to our national
problems of the resources of our national community of scientists
and engineers. I do not wish to belabor the analogies with industry,
but I believe that it is true that only in a few larger research-minded
companies and in our more successful mission-o 1‘1en’r9d national labo-
ratories that basic research, applied research and engineering applica-
tion have been able to work in such a manner that the efforts of each
both benefit from and reinforce the others. The responsibility that has
been assigned to us involves the first major interaction and cooper
effort of the NAS and the NAE. If we can develop a satisfa
method of operation and cooperation we will have achieved qomethmfr
th{(‘h in the long run may be even more important than our <;pecn‘ic
tas

As T said earlier, the charter of the ad hoc committees should limit
them to the known and the immediately attainable. The three chair-
men, presumably all engineers, would become members, ex officio, of
a comm]ttee whose ofher members, also ex officio, Would be the chair-
ment of the other committees which are involved in the problems

lated to the environment.

That is the mechanism for the long-manee study. Mr. Chairman.

This committee would report to us, the ESB, and through us to the
loci of planning in the Executive Branch and the Coxlﬂt‘eqq It would
be the responsibility of this committee of chairmen to propose and
recommend thp longer range and interdisciplinary activities, the need
for which arises from the projects underway.

T also have remarks later on as to what might be desirable in the in-
terdisciplinary activities.

Tt would still be the responsibility of our Board to recognize and
define and promote the studies in and interaction of physical and
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social sciences with each other and with the hard realities of politics
and public opinions and pressures. Contacts with the Government
relating to such longer range and complex problems would be made
through our Board.

That, essentially, is a statement of the procedures we have chosen to
operate under, Mr. Chairman, in this type of committee structure we
have set up. I would now propose to discuss a few specific examples of
what is happening in that realm.

As soon as one becomes involved in any one of the specific problems
of the pollution of the environment it becomes apparent that no one
problem can be treated in isolation. Methods for waste disposal,
whether they are concerned with gases, liquids or solids, interact with
each other; incineration of solids can cause contamination of the air,
sanitary fills can cause contamination of water supplies, substitutes for
Incineration, such as maceration, can increase the load on water puri-

ication systems. Nevertheless, the technologies for the handling of

ses, of liquids and of solids are fairly distinet from each other and
furthermore, the delegations of authority and responsibility to the
various Federal agencies divide this responsibility along the three lines
of air, water and solid waste (with, unfortunately, some overlapping).

In spite of our consciousness of the interrelated aspects of these
problems we thought it essential to provide engineering in these con-
ventionally separated compartments in order to facilitate communica-
tion with those responsible for each of these areas.

We have, accordingly, set up four ad hoc, engineering oriented, com-
mittees to deal with air, water, solid wastes and noise. The membership
of each of these committees is given in exhibit B.

(The documents, exhibits A and B referred to, are as follows:)

EXHIBIT A
NATIONAL ACADEMY OF SCIENCES—NATIONAL ACADEMY OF ENGINEERING

WasHINGTON.—Citing the rapidly increasing national concern about the quality
of the environment, Dr. Frederick Seitz, President of the National Academy of
Sciences, and Dr. Eric Walker, President of the National Academy of Engineer-
ing, announced to the establishment 'of an Environmental Studies Board to
coordinate all activities of the two organizations in this area, to work directly
with the legislative and executive br: 3.0f the Government in attacking related
problems, and to initiate broad new studies when necessary.

major purpose of the Board is to provide a mational focus for broad inter-
plinary efforts toward reducing or controlling pollution and other environ-
mental problems. .

Dr. Harold Gershinowitz, former Research Coordinator and Chairman of the
Research Council of Royal Dutch/Shell, and former President of the Shell Devel-
opment Company (retired), is the chairman. Dr. Gershinowitz received his B.S.
degree from the City Collége of New York, his A.M. and Ph.D. degrees in
chemistry from Harvard University, and did postdoctoral research at Princeton,
Columbia, and Harvard Universities. He has been active in academic affairs,
serving as chairman of the Council of the Harvard Graduate Society for Advanced
Study d Research and a member of the visiting committees to the Department
of Chemistry and the Division of Engineering and Applied Physics at Harvard,
and to Departments of Geology and Chemical Engineering at Massachusetts
Institute of Technology.

Two major considerations prompted the decision of the Academies to establish
the Environmental Studies Board :

Recent reports on pollution abatement have emphasized the interdisciplinary
nature of e onmental problems and recommended that coordinating bodies be
set up. The establishment of such a board within the Academy structure was
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specifically recommended in a 1965 report of a panel of the President’s Science
Advisory Committee, Restoring the Quality of Our Environment, prepared under
the chairmanship of Dr. John W. Tukey. It was one of several measures sug-
gested to provide for early identification of pollution problems and to avoid gaps
and imbalances in their study.

Five of the eight Divisions of the National Research Council—an operating
agency of the two Academies—are currently studying problems directly con-
cerned with pollution of the environment. Among the activities are studies of the
potential effects of pesticide residues, food chemicals, hazardous materials, sonic
boom, medicated feeds, and the work of committees on water, atmospheric sci-
ences, geography, food protection, and toxicology. Many other problems under
study also relate to the environment, and it seems more than probable that the
Academies will be asked to take on additional work in view of the mounting
cgncern being expressed by Federal, state, and local governments and the public
at large.

The Environmental Studies Board has been given authority by the Councils
of the two Academies to review ideas, requests, proposals, and programs directed
to them concerning pollution and other stresses on the environment. In addition
to coordinating National Research Council activities currently underway on en-
vironmental problems, the Board will also' recommend additional work to be done
by either the two Academies or by an appropriate branch of the Government.

A major responsibility of the Board will be to promote understanding and
cooperation among scientists, engineers, political leaders, and the general public
concerning the complex problems of man’s environment.

Members in addition to Dr. Gershinowitz are Dr. Wallace L. Chadwick, Vice
President (retired), Southern California Edison Company; Dr. Frederic A. L.
Holloway, President, Esso Research and Engineering Company ; Professor Robert
Morison, Director of the Division of Biological Sciences, Cornell University;
Dr. John Perkins, President of the University of Delaware; Professor Roger
Revelle, Director of the Harvard Center for Population Studies; and Dr. Chaun-
cey Starr, Dean of the College of Engineering, University of California at Los
Angeles.

ExygIBIT B

NATIONAL ACADEMY OF SCIENCES—NATIONAL ACADEMY OF ENGINEERING
ENVIRONMENTAL STUDIES BOARD

MEMBERSHIP—NAE—~NRC COMMITTEES ON WATER QUALITY MANAGEMENT, SOLID
WASTES MANAGEMENT, AIR POLLUTION, AND NOISE

NAE-NRC Committee on Water Quality Management

Chairman: Dr. Edward J. Cleary, Executive Director and Chief Engineer, Ohio
River Valley, Water Sanitation Commission, 414 Walnut Street, Room 302,
Cincinnati, Ohio 45202

Mr. J. Floyd Byrd, Engineering Division, Proctor and Gamble Company, M. A.
& R. Building, Cincinnati, Ohio 45217

Mr. James B. Coulter, Assistant Commissioner, Environmental Health Services,
State Department of Health, 301 West Preston Street, Baltimore, Maryland
21201

Dr. Gordon M. Fair, Professor of Sanitary Engineering, Emeritus, 224 Pierce
Hall, Harvard University, Cambridge, Massachusetts 02138

Dr. Mark D. Hollis, Chief Engineer, Pan American Sanitary Bureau, Regional
Office of WHO, 525 23rd Street, NW., Washington, D.C. 20037

NAE-NRC Committee on Solid Wastes Management

Chairman: Dr. Donald N. Frey, Vice President, Product Development, The Ford
Motor Company, Dearborn, Michigan

Mr. Frank R. Bowerman, Program Manager, Von Karman Center, Aerojet-Gen-
eral Corporation, 1100 West Hollyvale Street, Azusa, California

Mr. David J. Damiano, Acting Director, Solid Wastes Program, City Hall, Phila-
delphia, Pennsylvania

Dr. S. A. Hart, Associate -Professor, Department of Agricultural Engineering,
University of California, Davis, California

Professor Percy H. McGauhey, Director of Sanitary Engineering Research Labo-
ratory, University of California (Berkeley), Richmond, California
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NAE-NRC Committee on Air Pollution

Chairman: Professor Thomas K. Sherwood, Department of Chemical Engineer-
ing, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139

Professor Merrell R. Fenske, Head, Department of Chemical Engineering, The
Pennsylvania State University, 133 Chemical Engineering Building, Univer-
sity Park, Pennsylvania 16802

Dr. Robert L. Hershey, Member, Board. of Directors, E. I. du Pont de Nemours
Company, Dupont Building, Room 2088, Wilmington, Delaware 19898
(Other members to be appointed.)

NAE-NRC Committee on Noise

Chairman: Mr. Laymon N. Miller, Bolt, Beranek and Newman, Inc., 50 Moulton

Street, Cambridge, Massachusetts 02138

(Members to be appointed.)

Each of these committees is now engaged in discussions with the
appropriate agencies of the executive branch concerning actual or pro-
posed contracts for advice and services; for example, HEW, AEC,
the Appalachian Regional Commission.

It is the continuing responsibility of the ESB, however, to make sure
that these committees interact with each other and do not make rec-
ommendations incompatible with each other.

One of the recommendations of the PSAC report, the Tukey report,
“Restoring the Quality of Our Environment,” was the following:

‘We recommend tthat the following steps be taken to provide for early identifi-
cation of broad problems involving pollution and to avoid gaps and imbalances
in their study: (a) The Federal Council for Science and Technology should
establish a Committee on Pollution Problems, composed of its own members.
(b) The National Academy of Sciences—National Research Council should be
asked to establish an Environmental Pollution Board, to be supported by gov-
ernment grant. (¢) This NAS-NRC Board should meet jointly with the FCST
Committee at least once a year to discuss newly recognized broad problems and
current changes in the apparent importance of those previously recognized.
(d) This Board and Committee should cooperate, through working-level mecha-
nisms such as joint panels, to identfy the most pressing broad problems, and the
general character of new knowledge or techniques needed to study or ameliorate
them.

The Environmental Studies Board was established in part as a re-
sponse to this recommendation, although our basic support is derived
at present from the academies themselves rather than the Federal
Government, as recommended in the Tukey report. The parallel com-
mittee of the Federal Council for Science and Technology, the Com-
mittee on Environmental Quality, was established in the spring of
1967. A joint meeting of the ESB and the CEQ was held on October
19, 1967, and arrangements were made for continuing close contact
and cooperation of the two groups.

Dr. King, the chairman of the Committee on Environmental Equal-
ity attends many of our meetings, and Mr. Reed, the executive secre-
tary,of the ESB attends many of the meetings of the CEQ.

With the accomplishment of two of its first projects, the coordina-
tion 'and reorganization of the activities of the NAS-NAE-NRC and
the establishing of mechanisms and channels for both policy and work-

r level contacts with governmental agencies, the ESB and its com-

es have begun to concentrate on their major responsibility. a re-
sponse to the challenge so clearly stated in the report of your subcom-
mittee of October 21, 1966 :

The scientific and engineering community should respond to the challenge of
the pollution problem as a major opportunity to serve a. public need. Work in
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this field should be recognized as interesting, rewarding, and important. Pro-
posals for organization, funding, and schedules which will assure the participa-
tion of excellent technical personnel in adequate numbers uld be the joint
responsibility of Government and private sector research -and development
leaders.

Accordingly, another aspect of our activity concerns our respon-
sibility for getting the scientific and engineering communities involved
in the problems of the environment. There is no lack of interest, rather
the questions asked are how rather than why should we help. Each
of the divisions of the National Research Council has had representa-
tives attend one or more of our meetings and we have discussed with
them the precise nature of some of the scientific problems which need
solutions. We are working closely with the American Chemical Soci-
ety, the American Institute of Chemical Engineers, and other profes-
sional organizations, to make sure that the effort is coordinated rather
than fragmented. The interest of scientists and engineers is so great
that small groups have sprung up in many places and in many disei-
plines each trying to make some contribution. You need have no fears
about the concern of the scientific and engineering community nor
their willingness to help. The problem at the moment is to break the
major unsolved questions into manageable problemsand to concentrate
the effort on them.

I have already stated that the individual problems of the contamina-
tion of the environment are inextricably intertwined with each other
insofar as the technical solution to one considered in isolation almost
always complicates the solution to another. But there is complexity of
other kinds as well.

Contamination of the environment cannot be adequately examined
without taking into consideration the questions of availability and
conservation of natural resources. Standards of purity of effluents can-
not be set without taking into account the ultimate use or disposition
of the effluent. The complexity of the relationships between the
health of individuals and their environment is such that it is improb-
able that we will soon have incontrovertible evidence permitting one
to set absolute limits of tolerance for contaminants. In such circum-
stances it is tempting to try to play safe, to set limits very low. In all
of our human activities we take risks. We put up buildings and live in
areas subject to violent earthquakes or hurricanes. We do most of our
long distance travel by air. We do much of our shorter distance travel
by automobiles. The problems of environmental pollution must be
looked at in the same way, by balancing risk against convenience,
against cost, against feasibility. Our solutions should represent an
overall balancing of these and other factors such as recreational use
of land and waters.

The charter of the ESB is a broad one and we have interpreted it
broadly. We have recognized that the solutions to environmental
problems involve not only the physical and biological sciences but
also questions of law, of political science, of economics, of sociology,
of psychology. There can be alternatives, for example, between in-
stitutional changes and technological solutions, for example, between
a multistate-multimunicipality water basin authority which might
provide a few centralized treatment plants and the treatment of all
effluents individually at their sources. The feasibility of an institu-
tional structure can thus determine the direction in which technological
progress should be sought.
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In a similar manner, it is obvious that the questions of standards and
criteria will involve chojces between alternative uses for land and_ for
water. As in the case of ‘institutions, the kind of technology required
and certainly the cost of the technelogy will depend on t e degree to
which contaminants or refuse must be suppressed, which in turn
depends on the end uses of the body of land or water used for disposal.
One needs to know what are the real desires of the people, how much
they are willing to pay for the satisfaction of these desires, both in
money and in the sacrifice of other things such as convenience or
accessibility.

The Division of Behavioral Sciences of the NRC is working with
us on the examination of such questions. Such questions as how does
the individual perceive the environment. What does he consider toler-
able, desirable or undesirable? We have asked each of the engineering
committees to compile a list of nontechnological factors which in-
hibit the application of known or existing technology.

So far we have a reply only from our Committee on Water Quality
management, the other committees are preparing their replies. But
the reply of this Committee on Water Quality is so informative and
instructive that I think it is worthwhile quoting those parts which
refer to institutions and legal procedures:

It is neither prudent nor practical to continue to rely primarily on the pro-
mulgation of prohibitions governing discharges at individual waste sources for
mitigating pollutional effects. This traditional approach is hardly suited for the
exacting task of managing water quality. Management of quality invites con-
sideration of a variety of technological alternatives (such as mechanical aera-
tion of streams, low flow augmentation and programmed discharge of efluents)
which alone or in combination offer promise of maintaining desired quality con-
ditions at lowest social cost.

Although this concept has been gaining recognition, its application is handi-
capped because the functioning of state and federal agencies is geared primarily
for the exercise of regulatory activities. In brief, the need exists for revamped
institutions that are empowered to plan, design, finance, build and operate
facilities within a systems-context for the management of water quality.

Opportunities for the creation of such institutions may be visualized within
the framework of interstate compacts, comservancy districts, or special au-
thorities. Some innovations are being developed, as exemplified by the Delaware
River Basin Commission 'and proposed’ Susquehanna federal-state compacts;
the'recent creation of the State Pure Waters Authority in New York; the'proposed
Maryland Waste Acceptance Service Authority; and expansion of the. réle of
the Miami Conservancy District in Ohio.

The Water Quality Management Committee would also point to the desirability
of ‘an inquiry looking toward improvement of judicial practices. They do Tist
a number of specific recommendations that perhaps should be looked at by lawyers;
but I think since they really need legal attention, I would rather not cite them
at this moment.

In addition, the subcommittee would invite discussion of the merits or limita-
tions involved in the establishment of quasi-judicial boards or commissions for
the adjudiciation of pollution control cases.

I have outlined for you the scope of our responsibilities, the nature
of the mechanisms by which we hope to fulfill these responsibilities
and some of our more general views of the ways in which solutions
to the problems of the environment should be sought. I should now
like to describe for you'some of the difficulties we have -encountered
in dealing with specific proposals for additional research and develop-
ment. I shall cite two specific examples.

90-064—68 27
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The first is concerned with the evaluation of the effects on human
health and well-being of the contaminants of the environment. Both
industry and government are actively engaged in such studies, but we
think that both would benefit from an independent evaluation. We
have formulated a proposal for such a study, which would involve
both long-range effects of small amounts of contaminants and the
effects of high concentrations for short periods. We will need financial
support from both government and industry for this study.

‘We would then propose to use these data in combination with en-
gineering and economic data to put forth clearly the feasibility and cost
of achieving various levels of contaminant reduction. This would
then provide a rational basis for setting allowable or desirable levels
of contamination on a risk-cost-benefit basis.

Our ad hoc engineering committees are already engaged in the col-
lection of the available factual data which are essential to these studies.

We look upon the combination of the medical and engineering-
economic aspects of the problem as essential to the optimum solutions.
We think that joint industry-government financial support of this
work would emphasize and insure the impartial character of the re-
view. We have already received an assurance of support for part of the
work from the Automobile Manufacturers Association, and are ap-
proaching other industries for support as well, but we find difficulty
in identifying the appropriate agency of the Federal Government
which should be interested in supporting this work. The wide scope
of the study transcends the interests of the Public Health Service. The
inclusion of water as well as air brings in a multiplicity of Federal
agencies with separate responsibilities for separate parts of the prob-
lem. There is no overall coordinating or integrating body to examine
the kinds of policy questions which inevitably arise when one considers
the problem of pollution asa whole.

The second case which we have had a similar problem in is in at-
tempting to discuss a project concerning the evaluation of energy re-
sources not only in terms of their availability and nominal cost but
with respect to their potential contribution to environmental pollution.
Again, there is no body or agency within the Government that has
that broad scope of interest or responsibility.
~ Mr. Dappario. You don’t believe your relationship with the Federal
Council on Science and Technology allows; you to look at it in this

way? R " .

]gr. Gersainowriz. Tt allows us to look :at-the technological inter-
actions of programs. It does not allow us to look at policymaking prob-
lems or problems in which: one has to make choices, or choose alterna-
tives in deciding criteria.

Mr. Dapparro. You see this as sort of a vacuum which needs to be
covered ? ; : ‘

Dr. GersarNowrrz. We do, and I conclude my paper by reading that
statement.. , o

It is the consensus of the ESB and its committees that one of the
most urgent and critical problems in environmental pollution is that
of definition of standards and criteria. These standards and criteria
should be developed from economic and technological bases as well as
public health considerations. Because of the potentially controversial
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nature of such criteria they should be developed with cooperation and
participation of industry, government, and nongovernmental institu-
tions representing the public interest. The factual data on which the
standards and criteria should be fixed should be developed by an in-
stitution or agency which does not have a responsibility for policy-
making or enforcement of a particular aspect of the pollution-resources
question. An agency that has served a similar function is the Bureau
of Standards of the Department of Commerce. If a nongovernmental
institution is considered preferable the NAS-NAE-NRC could be the
medium for establishing such an institution.

I can conclude this part of my comments with the general observa-
tion that from the viewpoint of a board charged with surveillance of
the whole field of the interactions of man and his environment, the
problems involved seem of such complexity and involve interactions of
so many diverse agencies of Federal, State, and municipal govern-
ments that serious consideration should be given to the establishment
of a single coordinating, policymaking body within the structure of
the executive branch of the Federal Government.

Mr. Dapbparto. Dr. Gershinowitz, your paper and your presentation
have been excellent and will be extremely helpful to us. I thank you for
your presentation.

You touched on municipalities and their part in this. How do you
see the relationship between Federal and local governments?

Dr. Gersuinowrrz. Well, Mr Chairman, in what I have said up to
now I have been acting essentially as a spokesman for the Environ-
mental Studies Board and its committees. My opinions about the inter-
relationship with Federal and local governments, however, are based
on my personal experience and what I say now it that.

I will preface 1t with the remark that although my biographical
statement shows that I was born in New York and am now a resident
of that city, actually the major part of my adult life has been spent
elsewhere. For 11 years I was a resident of Texas, and during that time
gained an understanding of and sympathy with the principle of States
rights. For nearly 30 years I was employed by a large, complext corpo-
ration, and my career was divided between central offices and outlying
divisions. From these two backgrounds I developed a bias in favor of
decentralization in delegation of certain kinds of responsibilities.

I think that one should make a distinction between the setting of
criteria and standards and the specifications and mechanisms whereby
these criteria should be met.

In a great many ways the problems faced by one community or one
State are different from those of another; whereas, the determination
of standards and criteria can best be done by the Federal Government,
the determination of how to achieve these standards is usually best
done at a local level. Local authorities can be remarkably ingenious in
the disposition of the resources available to them. In addition, the feel-
ing of creative participation stimulates and encourages the adoption
of new methods. '

The Federal Government has a very important role, however, in
providing means of acquainting others with the possibilities of and
techniques for using new technology in a way analogous to that which
farm agents, land grant colleges, and State agricultural stations make
such data available to the farmers. That is, there is a substantial role
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for the Federal Government in doing research and development,
exploring new technologies, building demonstration plants, instructing
municipalities and States in the use of these plants. But in my opinion
the decision of which of the technologies to use should be left to the
local authorities.

Mr. Dapparto. As progress is made in this field, do you feel we must
be careful not to disturb this relationship ¢ ,

Dr. GrrsuiNowrTz. I would think so. I think that the progress of
technology shows particularly improvements of technology come from
local applications of what has been developed elsewhere, and that a
continuing improvement in efficiency changes in design, modifications
in the way of operation will come from the independent utilization of
technology by the sources that have to make use of it.

Chairman MirzLer. Mr. Chairman.

Mr. Dapparro. Mr. Miller.

Chairman Mrrrer. I am interested in your reaction, Doctor, to this
because I agree we have been through an exercise where some of the
other things were explained by very competent people.

T wonder if the artificial geographic lines in which we bound our
States are the things which should limit this or should they be more
like the environment of a watershed that may cover two or three
States. Texas is a big State. Something could take place in the pan-
handle—well, I will illustrate it better by saying when Dallas and Fort
Worth were fighting over thebuilding of an airport, what it was going
to be called, I asked a man from Beaumont, “Now you Texans have to
make a decision. You have to line up with Dallas or Fort Worth. On
which side are you ?”

He said, “Those people are so far north where we come from we call
them damned Yankees.”

California is a big State. What might be good for San Diego might
not be very good for some other portion of the State.

On the other hand, Rhode Island and Massachusetts, and Mzr. Dad-
dario’s Connecticut are relatively close.

Can we lay down any fixed rulein this field saying we are going to let
the States do part of it and let somebody else do the other part? We are
falling into a trap when we do that.

Dr. Gersamvowrrz. I hope I am not falling into a trap, Mr. Miller.
I believe that the term I probably should have used was not simply
“States,” but “local regional authorities” that are concerned with the
aspects of the problem. Certainly river basins and air sheds and all
things of that sort have to be included.

Chairman Mm.rer. I concluded that is ‘what you really meant.

Dr. GersurNowrrz. That is what I meant; yes, sir.

Chajrman Mirier. Rather than saying the artificial lines should be
followed.

Dr. GersHINOWITZ. Y eS.

Chairman Mmuer. It doen’t necessarily follow those are true.

Mr. Dapparro. I find myself intrigued by the organizational setup
you suggested in working our way through this morass of problems. In
fact you tie all the various pollution problems together, emphasizng,
and reemphasizing for us that these cannot be separated one from the
other. '
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And yet; I wonder about the time involved in the formation of
these, and the chairman of these committees working together see-
ing there is no problem of antagonism.

The government is being charged already with certain responsi-
bilities of establishing the air quality standards. How do we prevent
the situation from becoming catastrophic while we are establishing
this very nice organizational structure ¢

Dr. Gersarvowrrz. Well, I would be the last to deny that an or-
ganizational structure can be inhibiting rather than assisting in prog-
ress. However, I think in this particular case the assignment of
responsibility for short-range solutions to these engineering commit-
tees, combined with the simultaneous assigning of some responsibility
to each of the chairman for making sure that he is looking over the
shoulder of the others around, is already some assurance that rash
things would not be done but also that more important things will
be done quickly without waiting for a complex interaction of com-
mittees. I think the mere realization that there is such a structure, that
there are channels available to these specialized specific committees, to
obtain the kind of advice and information that interacts with them, is
enough in itself to take care of the lack of interaction. It provides for
immediate support, immediate application of knowledge. At the same
time it provides for fairly immediate application of knowledge from
interacting disciplines.

I don’t think it is necessary, as I conceive it, for each of these com-
mittees to delay any recommendation until everyone else has had a
chance to look at it. I think that is not the way they are intended to
work. It is just as long as they are conscious they have that broader
responsibility, they will almost automatically start to incorporate
that way of thinking into their recommendations.

Chairman Mmier. Doctor, have you ever taken a look at the Na-
tional Council on Marine Resources and Engineering Development, or
the work that is being done in the Space Council? I, as a member
of the Merchant Marine and Fisheries Comrnittee, 8 or 9 years ago
was made the first Chairman of the Committee on Oceanography after
the Academy of Science rendered its report.

There had never been a complete study of this kind within Gov-
ernment. The first thing we found was that oceanography was centered
primarily in seven agencies of Government. Although there had been an
Interagency committee, it was on the third or fourth echelon and every-
one would have to go home or work their way up to the Secretary and
on down. Nothing was done, so much so that there was no one place
in Government you could go and find out what was being done in this
field. There was duplication.

Well, one of the first things we did was to set up the calibration
center. We tried it by law and it got bogged down but fortunately,
a very fine Under Secretary 'of the Navy succeeded in getting an
authorization through under the general powers of the President.

We found that there was no standard for instrumentation in the
field of oceanography, even inthe private sector. Woods Hole:wanted
to do something; they wanted to do something else at La Joya, Tex.
Many were getting into this field because of exploration. So we estab-
lished the calibration center so that we could standardize.
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Now we have an agency headed by the Vice President and staffed by
a competent man whocan direct its activities.

If it wasn’t for the National Space Council, because space program
was scattered in numerous agencies; I don’t think our space program
would be where it is.

Now, do you think that if we had some sort.of environmental agency
comparable to this council that we could make more progress than we
could in trying to reorganize the Government? Because every chair-
man feels this is giving up of authority, when you know it might be
good to'do so. You don’t like to-establish a precedent.

Ha?,ve you looked at this or has the Academy of Engineering looked
at it? i .

Dr. Gersmivowrrz. Yes, Mr. Miller, I:think those are very impor-
tant and valuable precedents and examples we can use in dealing with
the environments. j fis

Chairman Mivrer. I think this can be anew form that. we can take to
get solutions for some of these distinet problems. I am inclined to think

:sometimes local government can handle them. I live in the San Fran-
cisco Bay area that is governed by:one of the first very successful air
“pollution boards. Mr. Linsky is responsible for it. I had the privilege
‘of going over to the University of West Virginia at his invitation the
rother day. In our own ecity, Alameda, we disposed ‘of the waste by
dumping it into the bay or burned it down at thebay. They used to
do'this at Berkeley. : ’

The board put a stop to burning, even the burning on these dumps.
“This just raised the dickens. The city fathers said, “We have about
"5 more years. What are we going to do-when that is:gone?” They are
‘still worried. : ' Sl :

Then they brought in a counterpropesal. The mayor said, “What

are you doing? You are stopping burning; this smoke isn’t going to
“hurt you, but the rats will.”.I tell you the housewives and people con-
cerned with burning were ready to turn turtle when they pictured rats
running all over the place. We controlled the rats, and the burning. I
don’t know what we are going to do with it. There is not much more
of the bay we can fill in. I realize the importance of this.

T wonder, in view of some of these things that have taken place, if
you can depend too much upon local authorities. Left to local au-
thorities, the instance T cited in'my own hometown, we would still be
filling and burning. But they consented to an environment group com-
ing into the bay area that-could override them. Thank goodness we are
not burning anything. ‘

Dr. GersaiNowrrz. I said, Mr. Miller,; that the responsibility for
criteria and standards are definitely those of the Federal Government,
rather than local authorities.

Chairman Micrer, I don’t know, it might be Federal, but I do think
you have to have somesort-of a regional part.

Dr.:: Gersainowirz. Regional, certainly.

" Chairman Mrrrer. I could cite cases where one small political sub-
division: blocked stream control; it:would have been much more eco-
.nomical on a watershed basis. You get into these little jealousies.

Mr. Dapparro. T don’t see any particular conflict, Dr. Gershinowitz,
with what you said and what the chairman is talking about. I quite
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agree with him that unless it is done in the right way it will stifle
progress. You would take advantage of various alternatives to accom-
plish what ought to be accomplished, and if it was spelled out in the
right way, public opinion would demand it be done.

Dr. GersainowiTz. Yes; exactly.

Mr. Dapparto. Did I hear you say that we ought to take this
matter of establishing criteria and put it into the National Bureau
of Standards.

Dr. Gersainowrrz. No. I said—I better read what I said just to
make it sure. I would like to read, or requote my statement, which
involves the National Bureau of Standards.

The factual data on which the standards and criteria should be fixed should
be developed by an institution or agency which does not have a responsibility
for policymaking or enforcement of a particular aspect of the pollution-resources
question. An agency that has served a similar function is the Bureau of Standards.

Chairman Mitrer. We will buy that.

Mr. Dapparto. You are not saying the Bureau of Standards. What
you are doing is offering an opportunity for a solution by having one
central agency which could, in fact, establish these standards.

Dr. GERSHINOWITZ. Yes.

Mr. Dapparro. Dr. Gershinowitz, we have reached the time when we
have to bring this meeting to a close. )

I appreciate your testimony and the work which you have done in
the National Academy of Engineering. You have been a great help
to this committee.

Dr. Gersainowitz. Thank you, Mr. Daddario. I assure you we
consider it not only our responsibility but our pleasure to continue to
work with you and your committee.

Mr. Dapbario. Thank you ever so much.

Chairman Mirier. I ‘would like to join the chairman of the sub-
committee in that comment, Doctor.

Mr. Dappario. This committee will adjourn until tomorrow morn-
ing at 10 o’clock at this same place.

(Whereupon, at 12:45 p.m., the subcommittee adjourned until
10 a.m., Thursday, March 14,1968.)







ENVIRONMENTAL QUALITY

THURSDAY, MARCH 14, 1968

House oF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND ASTRONAUTICS,
SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DEVELOPMENT,
Washington, D.C.

The subcommittee met, pursuant to adjournment, at 10:08 a.m., in
room 2325, Rayburn House Office Building, the Honorable Emilio Q.

Daddario (chairman of the subcommittee) presuhng

Mr. Dapparro. This meeting will come to order.

Our first witnesses today are colleagues who have introduced bills
concerning a Council on Environmental Quality and a Council of
Ecologlcal Advisers.

These concepts are very interesting to me, and I am pleased to see
the thoughtful work which has gone mto their preparation,

I would point out the train of thought which is contained in these
recommendations coincides somewhat with suggestion of a technology
assessment board as indicated in H:R. 6698.

We have had considerable discussion of all kinds here of a super-
agency management coordination function, and T frankly have not
reached any firm conclusions as to the exact form of structure which
would best meet the problem. Therefore, I am pleased to have the
opportunity to hear from my colleagues who havé given a great deal
of time and attention to this.

Congressman John. D. Dingell, of Michigan, has been an ardent
ch‘mlplon of the environment for many years. The Vlewpomt% which
he has brought to conservation pohcy have been enlightening and
persuasive. Therefore, it is no surprise to me to see his great interest
in this particular field.

Congressman Dingell is also an old friend who has appeared before
this committee before. We have always found his testimony to be of
great interest and of great help to us in our deliberations.

Mr. Dingell, we will be very happy to hear from you at this moment
and recognize ’that you are in a rush to go off somewhere else.

(The text of FLR: 77 96, introduced by Mr. Dingell, and H.R. 13211,
introduced by Mr. Tunney follows. H.R. 14605, mtroduced by Mr.,
Matsunaga, and H.R. 146‘)7 introduced by Mr. Corman, are identical

to FL.R. 13211.)
[H.R. 7796, 90th Cong., first sess.]

A BILL To establish a Council on Environmental Quality, and for other purposes

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled That this Act may be cited as the
“Environmental Quality Act of 1967",

(421)
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SEc. 2. The Congress, recognizing the profound impact of man’s activity on
the interrelations of all components of the natural environment, both living
and nonliving, and the critical importance of restoring and maintaining environ-
mental quality to the overall welfare and development of man, declares that
it is the continuing policy of the Federal Government, in cooperation with State
and local governments, urban and rural planners, industry, labor, agriculture,
science, and conservation organizations, to use all practicable means and meas-
ures, including financial and technical assistance, in a manner calculated to
foster and promote the general welfare, to create and maintain conditions under
which man and nature can exist in productive harmony, and fulfill the social,
economic, and other requirements of present and future generations of Amer-
icans,

SEc. 3. The President shall transmit to the Congress annually beginning June
80, 1968, an Environmental Quality Report (hereinafter referred to as the
“report”) which shall set forth (1) the status and condition of the major natural,
man-made, or altered environmental classes of the Nation, including, but not
limited to, the air, the aquatie, including marine, estuarine, and fresh water,
and the terrestrial environment, including, but not limited to, the forest, dry-
land, wetland, range, urban, suburban, and rural environment ; and (2) current
and foreseeable trends in management and utilization of such environments and
t\lrme effects of those trends on the social, economie, and other requirements of the
Nation.

SEC. 4. (2) There is created in the Executive Office of the President a Council
on BEnvironmental Quality (hereafter referred to as the “Council”). The Council
shall be composed of three members who shall be appointed by the President, by
and with the advice and consent of the Senate, each of whom shall be a person
who, as a result of his training, experience, and attainments, is exceptionally
qualified to analyze and interpret environmental information of all kinds, to
appraise programs and activities of the Government in the light of the policy
set forth in section 2 -of this Act, and to formulate and recommend national
policy to promote the improvement of our environmental quality.

(b) The Council may employ such officers and employees as may be necessary
to carry out its functions under this Act. In addition, the Council may employ
and fix the compensation of such experts and consultants as may be necessary
for the carrying out of its functions under this Act, in accordance with section
3109 of title 5, United States Code (but without regard to the last sentence
thereof).

(e) It shall be the duty and function of the Council—

(1) to assist and advise the President in the preparation of the Environ-
ment Quality Report;

(2) to gather timely and authoritative information concerning the con-
ditions and trends in environmental qualities both current and prospective,
to analyze and interpret such .information for the purpose of determining
whether such conditions and trends are interfering, or are likely to inter-
fere, with the achievement of the policy set forth in section 2 of this Aect,
and to compile and submit to the President studies relating to such condi-
tions and trends;

(3) to appraise the various programs and activities of the Federal Gov-
ernment in the light of the policy set forth in section 2 of this Act for the
purpose of determining the extent to which such programs and activities are
contributing to the achievernent of such policy, and to make recommenda-
tions to the President with respect thereto;

(4) to develop and recommend to the President national policies to foster
and promote the improvement of environmental quality to meet social, eco-
nomic, and other requirements of the Nation ; and

(5) to make and furnish such studies, reports thereon, and recommenda-
tions with respect to matters of policy and legislation as the President may
request.

(d) The Council shall make an annual report to the President in May each
year.

(e) -In exercising its powers; functions, and duties under this Act— .

(1) the Council shall consult- with-such representatives of science, indus-
try, agriculture, labor, conservation, organizations, State gand local govern-
ments, and other groups, as it deems advisable ;

(2) the Council shall, to the fullest extent possible, utilize the services,
facilities, and information (including statistical information) of public and
private agencies and organizations, and individuals, in order that duplica-
tion of effort and expense may be avoided.
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[H.R. 18211, 90th Cong., first sess.]
A BILL To create in the Executive Office ¢f the President a Council of Ecological Advisers

it enacted by the Senate and House of Representatives of the United States
( ¢ assembled, That this Act may be cited as the “Ecological

Advisers Act of 1967,
SEc. 2. (a) There is created in the Executive Office of the President a Council
-of Ecological Advisers (hereafter in this Act referred to as the ‘“Council”).
The Council shall be composed of nine members who shall be appointed by the
President, by and with the advice and consent of the Senate, and shall include
representatives of science, industry, and major areas of ecological and environ-
mental concern. The President shall designate one of the members of the Council
as chairman and one as vice chairman, who shall act as chairman in the absence

of the chairman.

(b) The Council shall study the national environment and the national ecology,
including the atmospheric, aquatie, and terrestrial environment, relating each
area of study to the health, social, and economic needs of the United States.
The Council shall—

(1) report regularly to the President on the state and condition of our
national environment, and report yearly on its activities;

(2) advise and assist the President on the formulation of national policy
to protect, preserve, and improve our national environment ;

(3) seek long-range solutions to environmental ‘and ecological problems
created by both man and nature;

(4) gather information concerning the conditions of the environment,
drawing as much as possible on existing sources, and make such information
available to all organizations and individuals, both public and private;

(5) coordinate research between and among public and private agencies,
organizations, and individuals for the purpose of promoting advances in
research and eliminating, to the extent desirable, duplication of efforts; and

(6) promote cooperation between public and private agencies, organiza-
tions, and individuals at all levels of government in the area of ecological
and environmental protection, preservation, improvement, control, and
research.

(¢) The Council shall give priority to the following areas: air pollution, water
pollution, solid wast atmospheric radiation, and environmental noise (espe-
cially problems associated with sonic booms). One year from the date of the
enactment of this Act, the Council shall, with respect to the areas of priority,
submit to the President—

(1) an appraisal of all policies and programs effected wholly or partially
by Federal funds;

(2): recommendations for continued Federal support to existing policies
and programs; and

(3) proposals for any new policies or programs deemed necessary by the
Council for the promotion of the health, social, and economic needs of the
United States as such needs relate to ecological and environmental
conditions.

Sec. 3.(a) (1) Each member of the Council except the Chairman appointed
from private life entitled to $100 per diem when engaged in the actual per-
formance of the duties of the Council, including travel time.

(2) Members of the Council who are officers or employees of the United States
are not entitled to additional pay for their service as members of the Council.

(b) Each member of the Council may be allowed travel expenses, including
a per diem allowance, in accordance with section 5703 (b) of title 5, United States
Code, when engaged in the performance of services for the Council.

(c) Section 5313 of title 5 of the United States Code is amended by adding
at the end thereof the following new paragraph :

“(20) Chairman, Council of Ecological Advisers.”

(d) The Council shall appoint, without regard to the provisions of title 5,
United States Code, governing appointments in the competitive service, such
personnel as it deems advisable, and prescribe their basic pay without regard
to the provisions of chapter 51 and subchapter III of chapter 53 of such title,
relating to classification and General Schedule pay rates, at rates not in excess
of the maximum rate of the General Schedule in section 5332 of such title.

(e) The Council may procure the temporary or intermittent services of experts
or consultants or an organization thereof, including stenographic reporting serv-
ices, in accordance with section 3109 of title 5, United States Code, but without

gard to the last sentence thereof.




STATEMENT OF HON. JOHN D. DINGEEL, MEMBER OF CONGRESS
FROM MICHIGAN

Mr, DinegLL. Mr. Chairman, I want to express my particular appre-
ciation to you for the privilege of being before this committee. I also
wish to express to you my sincere thanks for the privilege of working
with you on legislation in the area of preservation of our environment.

1 wish to express apologies to the committee, in that I am forced by
circumstances, including the fact that several Members of Congress
are waiting for me elsewhere, to perhaps abbreviate somewhat my
testimony before this distinguished body this morning.

I would like to commend the committee. My valued friend, the
distinguished and able chairman, the gentleman from Connecticut,
for his interest in this. This is, T think, something that is very much
in the frontiers of the law and the wise use of natural resources.

It is something where a man has, as of this time, not really placed
his foot down for the first time.

I think that the wisdom of the Chair and the members of the
committee in inquiring into this problem, of the wise use of environ-

“ment, is something for which Americans in many generations to come
will have cause to be deeply grateful and express a very real and
lasting gratitude to the Chair and to the members of the committee.

For the record, Mr. Chairman, my name is John D. Dingell. I am
a Member of Congress from the 16th Congressional District. If I may,
Mr. Chairman, T"would Tike to simply insert my statement in the
record, perhaps summarizing very briefly.

Mr. Dapparto. You may proceed in that way, Mr. Dingell.
put in the record your full statement. -

Mr. Dingrrr. I have submitted to the committee, Mr. Chairman, a
statement and a very brief analysis of H.R. 7796, of which I am the
author. :

For a number of years, Mr. Chairman, I have been much concerned
about the problems of our environment, what mankind is doing to it.

It is my experience that man little knows the eff; of what he is
doing, where he does he oftentimes desregards. those effects which

invariably are ; e and with great frequency; in fact
complete regula —-either for mankind or
i orld of ours.

» have found no
putting together a real understanding of what we are doing, and we
have no agency thatis c le solely with responsibility for contin-
uing sc¢rutiny of what we are doing.

We lack knowledge; we lack organization; we lack the ability to
establish a lasting policy and to-appropriately evaluate the effects of
what we do. There 1s very little that man does with his enormous tech-
nological capability that does not have a t dous impact upon the
environment, much of which is either unforeseen or unforeseeable
under the present state of affairs. It is fair also to say, Mr. Chairman,
that the handling of environmental problems is totally disorganized
within the ‘government. For years I was chairman of the Subcom-
mittee on. Oceanography, and it was our subcommittee’s purpose to
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try and bring some order out of the oceanographic endeavors of this
country. It was my experience during this time that first of all, the
establishment of an institution in the form of a department within the
Federal Government was not a resolution to the problem. That it would
simply set up additional competition and additional duplication. It
would not arrive at any organization in that area. It would not enable
the bringing of more real order out of the rather chaotic circumstances
that happen to exist in the field of oceanography. I believe the same
general principles apply to the matter before this committee, and would
urge that the device that was finally utilized by the Congress after a
number of drafts be utilized here. I urge an organism which would gen-
erally be responsible for the handling of ecological or environmental
problems in a wise and orderly fashion by coordinating departmental
efforts.

It was my experience that the establishment of a new :
would accomplish very little except to multiply the competitions that
happen to exist.

I believe a worthwhile and meaningful device exists for the estab-
lishment of order out of the rather chaotic use of our environment
that happens to exist today.

Perhaps the best model for this is the Council of Economic Advi
who have for years engaged in trying to establish some order out of the
rather chaotic and laissez faire economic system that this countr v had
had for many years. The remarkable success of that agency is pretty
well known by all persons, whether they be conservatives or liberais
in the field of economics.

And the success of this country in establishing a remarkable pat-
tern of growth and an extraordinary pattern of economic stability 1s in
large part traceable to the Council of Economic Advisers established
under the Full Employment Act of 1946.

It is my belief, Mr. Chairman, that if something similar were done,
using this as a model in the field of environmental use, we might well
look forward to something similar happening in the field of environ-
mental sciences.

I have had a number of contacts and a great deal of correspondence
with the ecologists and others in this area and they have uniformly and
warmly endorsed and accepted the idea that something of this sort
should be done.

I could not offer you any assurances over the short haul that great
things could be acomplished, but I believe that the experiences that
we have had with similar problems, referring now again to the Council
of Economic Advisers, and of course to the efforts that we have finally
successfully achieved to otder our environmental research in the field
of oceanography, that I can offer you rather firm expectation that over
the long period the knowledge that is ne ry for man to live in

y with his environment and to unde changes he is
making, how these changes may be modified and con olled, so that he
may look forward to long term availability of resources, will flow
from the establishment of a council on environmental quality, or per-
haps council of ecological advisers, as it has been called. This 1dea
goes back to some discussions I had with the task force established
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by Secretary Gardner, when they appeared in the city of Detroit about
3 years ago. At that time I pointed out the chaos that exists. Favor-
able recommendations in this direction did flow from the Secretary’s
task force.

This is the history, Mr. Chairman, of the matter. I would suggest
to the Chair that since this is essentially an embryonic concept, and
since there is a great deal that we do not know, we should utilize to the
fullest degree possible the principle of allowing this agency the maxi-
mum of freedom that we can afford it. In its early days we should af-
ford it perhaps only the most limited kind of stafl that is necessary
to carry out its responsibilities.

The Council of Economic Advisers exists with a very limited staff,
and does provide great work. I believe starting slow and small in this
way would provide the basis for whatever growth is necessary in fu-
ture times as the knowledge becomes more comprehensive and as the
organism has gained experience and ability, and has begun to establish
a meaningful program for establishing the order that is necessary
in our use of the environment.

With those remarks, Mr. Chairman, I wish again to commend you,
and members of the committee, for your scrutiny into this very im-
portant matter. It is my hope that something of this kind will come
about at an early time because we are frankly playing Russian rou-
lette with our future, and with our environment. There 1s strong reason
to think unless something very drastic is done in this country the pol-
lution of or air, soil, atmosphere, waters, may conceivably mark the
beginning of the extinction of mankind.

Certainly, the possibilities of change in the oxygen balance in the
air, the exhaustion of the oxygen supply, change in the nitrogen bal-
ance, exceeding the capacity of photosynthesis to replace oxygen in
the air, or perhaps the excessive pollution of the oceans, may now be
taking place, may be marking at this time, without our knowledge,
the beginning of the extinction of mankind.

I think the only way we can ever really come to an orderly under-
standing of these matters so that we can head them off calmly in time
that future generations won’t blame us for our stewardship of our
resources is to establish a device of the kind I have indicated, a:coun-
¢il of environmental quality or ecologist advisers.

Mr. Dapparro. The gentleman from Michigan is to be complimented
for the advice he has given us this morning, and the strong feeling
not only about his own bills but the whole matter of the environment.

1 would like to ask him just one question if he has the time.

Mr. Dineere. Certainly.

Mr. Dapparrto. You have referred to the Council of Economic Ad-
visers as a model of the structure which you contemplate in the legis-
lation you are proposing.

I wonder how you correlate this with the Federal Council for
Soience and Technology and its Committee on Environmental Qual-
ity, under the control of Dr. Hornig, which provides within the
executive branch some structure within which environmental activi-
ties would be controlled and could be developed, including as I under-
stand it, a recommendation that an annual report be made.




Mr. Diverrr. I must confess to you, Mr. Chairman, T am a little
troubled about exactly where the organism is placed or what it be
called.

My experience with the Office of the Science Advisers'to the Presi-
dent has been that almost without exception that the individual who
holds that office and the staff with whom he works are outstanding men.,
They are, however, it is my feeling, rather timorous in that they lack
both the strong concern over these problems, manifested in public
statements, that would necessarily flow from an organism like the
council of eoo]oo«mal advisers or council on environmental quality.

It is my feehno that they also lack sufficient dignity in the scheme
of things to 1ealls have the kind of impact that is necessary in the
light of the magnitude of the problem as we know it exists. Now we
don’t know exactly what the problem is and we don’t know exactly
what the effects of the abuse of our environment are. But we know
they can be qutrous, and we have enough evidence to indicate
that the time of disaster may be nearer at hand than most realize. T
happen to think that the institution you mentioned is not going to be
sufficient under the long-term needs of the country.

I have the feeling that the only way we can get sufficient attention
focused on environmental problems is to set up as H.R. 7796 would,
and other bills would, independent organisms within Govelnment,
not, directly under the thumb of the President. And I think the Sci-
ence Adviser has the defect he is too much under the President’s
thumb. The agency to which I refer must be made up of men who are
renowned in prestige in their fields, made up of men of ability, expe-
rience, high attainments, exceptionally qualified as the bill would
provide—to carry forward their reqponfqblhtles is the way to handle
this. Tt must be independent to be effective.

I think the Science Adviser is a fine step, and I think an office under
him is certainly a step forward, but I think 1t lacks the prestige, I think
it lacks the ability, T think it lacks the dignity, I think it lacks the
prestige that is necessary to make the kind of progress that is going
to. have to be made in just the new few years to preserve mankind
in this country and on this earth. With the technological demands we
are making on our resources, the waste problems that we have, and
the other problems like pesticides which are very, very troublesome
in the long pull we must have the effectiveness which comes of
1ndependence

Mr. DApbARIO. John. thank you ever so much.

Mr. Dingrrt. T again wish to commend you. T am delighted to see
that somebody with ‘authority to do Someth]ng within this body, and
with the committee responsibility appropriate for the consideration
of legislation is working on this problem. I do hope, Mr. Chairman,
in ear 1V time some kind of legislation—I don’t advocate it necessarily
be mine or any other Member’s, but just some kind of legislation
comes forth from this oommlttee because I thlnk this is one of the
major problems this country is going to face in the years to come. I
am crateful to see you are doing it.

Mr. Dappario. Thank you.

Mr. Drverrr. Thank you, Mr., Chairman.

(The prepared statement of Hon. John D. Dllldell is as follows:)
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PREPARED STATEMENT OF HON. JOHN D. DINGELL, MEMBER OF
CONGRESS FROM MICHIGAN

Mr. Chairman and Members of the Subcommittee, for the record, my name is
John D. Dingell; I am a Member of Congress from the Sixteenth District of
Michigan, I wish to thank the Chair and Subcommittee for giving me this
opportunity to testify in behalf of my bill, H.R. 7796.

Mr, Chairman, mankind is playing an extremely dangerous game with his
environment. Unless we change our ways, mankind faces the very real possibility
of ‘extinction from misuse of environment.

For centuries, man has exploited and freely used the resources provided by
his natural environment, uhhampered by restrictions, secure in his belief that
nature’s bounty would last forever, heedless of any consequences in his headlong
rush toward greater power and prosperity.

For. the last two hundred years, Western man’s: attitude toward his environ-
ment has been characterized by an emphasis on economic motives. The industrial
revolution which has provided us with the gift of technology also inaugurated
specialization and division 'of labor as prerequisites for production for profit.
Technology could be used profitably if production were specialized; indeed, the
profit margin often depended: on the technological capability of an enterprise.
In turn, this idea produced improved technology with even greater capabilities.
Our Nation’s wealth was founded on technological progress spurred on by the
profit motive.

However, this single-minded attention ‘to production for profit resulted in
severe social problems. Dislocation of the labor force, a highly mobile society,
rapidly changing manpower needs, were some of them. More importantly,
specialized production technology took no heed of the wastes -created by it.
A 'producer, intent on manufacturing a better mousetrap did not, in those days,
neéd to concern himself with the pollutants and wastes his plant dumped in-
discriminately into the ‘air, the water, the surrounding countryside. This was
someone else’s problem. He did not need to concern himself with the noise
his factory made, or the clogged roads caused by his delivery trucks. A coal
mine operator did not worry about the Sscarred landscape left after a mine
was abandoned, the severe erosion caused by rain water coursing down hills
stripped of vegetation so access roads and auxiliary service plants for a mine
could be installed and the mine operated at its full technological capability.

It i§ the force of these how accumulated changes, of ‘unrestricted “and un-
coordinated manipulation and neglect inherited from past generations which
is haunting us today. Not too lohg ago, Admiral Hyman Rickovér stated:

“In the brief span of time—a century or so—that we have had a science-based
wasted irreplaceable fuels and minerals and perpetrated incalculable and
technology, what use have we made of it? We have multiplied ihordinately,
irreversible ‘ecological ‘damage. On the strength of our knowledge of nature, we
have set ourselves above nature. We presume to change the natural environ-
ment for-all the living creatures on ‘this earth.,”

It is simple enough to detect the deterioration in ‘our present natural environ-
ment, Air and water pollu rising ‘mountains of Solid ‘Wwastes beihg ‘disposed
of by antiquated methods, roads and highways choked by rapidly ineéreasing
numbers of automobiles, decayed neighborhoods, rising -detibels of noise, ‘dis-
appearing open ‘spaces, all represent a backdrop for American life in the second
half of the 20th century. John Kenneth Galbraith provided us with a thumb-
nail sketch ‘of this sit n his “Afffuent Society” : ’

“The family which takes its ‘mauve @hd cérige, airiconditiontd, powet-steered,
and pewer-brakéd automObile dut for h tour passes through cities that-are badly
paved, made hideous by litter, blighted buildings, billboards, and posts for wires
that should long since since have been put underground * * * they picnic on
exquisitely packaged foods from a portable icebox by a polluted ‘stream and
go ‘on 'to spend ‘the might at ‘a’park Wwhich is 4 ‘ménace to the puablic health and
morals. Just before dozing off On an-air mattress, beneath 4 nylon tent, amid
the stench of decaying refuse, they may reflect vaguely on the curious unevenness
of their blessings. Is this, indeed, the Ameérican genius?”’

Our natural environment must maintain a constant, icate balance. If any of
its components are jarred by a poélliitant, by ‘thé overenthusiastic use 6f a pes-
ticide, by overcrowding, the dire dffécts will be many and varied on the Whole
environment. Our knowledge of the nature and extent of some of these effects
is inadequate. We have been warned by scientists, citizens’ organizations, publie
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officials and government agencies of the dangers and consequences of such up-
setting agents as air pollution, water pollution, excessive noise, urban blight,
the population explosion. We do react to crises in our environment but we
anticipate and avoid them only occasionally and haphazardly. Public awareness
and interest in a problem is allowed to lag as soon as its critical stage has passed.
We have not yet learned that we must consider the natural environment as
a whole and assess its quality continuously if we really wish to make strides
in improving and preserving it. In his recent message to the Congress on con-
servation. President Johnson said:

‘“Technology not something which happens once and then stands still. It
grows and develc at an electric pace.. And our efforts to keep it in harmony
with human values must be intensified and accelerated. Indeed, technology itself
is the tool with which these new. environmental problems can be conquered.”

There ha been many thoughtful proposals made on how to deal with
the problem of our rapidly deteriorating environment. They have come from the
scientific community, from government agencies, from private groups reflecti
the varied concerns of their members. There have been suggestions r nging
from the establishment of select Congressional subcommittees to the use of
nongovernmental “environmental think tanks” or “resources intelligence
agencies” to avoid any bias.

7796, which I introduced on March 23, 1967, expresses my convietion

need the vigorous involvement in this problem on the part of the Execu-

) ice of the President of the United States. The underwriting of a national

strategy for rall, long-term environmental management would guarantee

continued public interest ar illingness for long term:planning. I propose that

the President begin to submit to the Congress an annual report of the status

of our natural resources coupled with an assessment 'of the current and an-

ticipated trends of their utilization and the effects of such utilization on public
health-and welfare.

Such an assessment would make it possible for us to eliminate potential abuses
at the source rather than having to undertake the costly and time consuming
effort to control and abate an environmental insult after it has occurred. To is
a meaningful and accurate report, a great deal of information and knowl ge
must be gathered, beginning with an understanding of fundamental environ-
mental and ecological factors which must be controlled in order to achieve and
maintain a desirable and attainable environmental quality. We must develop a
systematic approach toward maintaining a healthy @nd livable environment as
a whole and abandon the idea of focusing our efforts‘on specific, isolated forms of
environmental contamination.

To aid the President in accomplishing this task, I propose to create in the
Executive Office of the President a Council on Enyironmental Quality composed
of threeé inembers who, ‘as a result of their education and training coupled with

perience and pergonal ‘omplishments, ‘would be exdéptionally qualified 'to
analyze and interpret environmental information, and assess remedial programs
and activities in terms of immediate and long-range planning goals. ‘

The 'Cotiticil 1d" thus be ithe foeal point for all mew and authoritative ‘data
colicerning the '$tatus ‘and treénds fin ‘en’ nmental quality. Tt would interpret
these Gata, ahalyze their tsefulness ‘and importance, and ifiform the President
of their impact on the national ecology as a whole. Based on fits fihd nigs, the
Couneil would then make .appropriate Tecommendations for Federal action
desighed to foster and improve environmental quality “to meet social, economic,
and othér requitements of the Nation.”

I ‘agree wi maintain that Federal detion alone is inadequate. I
firtaly believe that ‘coordindtion and close -contact must be maintained at aill
times with State and local agencies, industry, urban planners, agriculture, con-
servati d ‘the scientific commun I therefore recommend that the

; 1'these groups'and make the fullest use of their

n of ‘all kinds. We need sustained, wholehearted

public support for a program of this magnitude, and there is no better way of
than to enlist the help and active understanding of every qualified individual.

There may not always be agreement on a good policy.to follow. But there
would at least be a concensus of what is bad in our environment. This, too,
would give us a basis ‘on ‘which to- select an effective remedial prograin.

Numerous agencies and ‘departments are now engaged ‘in extensive research,
su 8, data collection and evaluations of ecological phenomena and the results
of man-made manipulations of his natural environment. However, the Council
would provide a top level, independent body, unencumbered by the demands and

90-064—868 28
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politics of operating programs and individual interests, free to draw independent
conclusion and to formulate a broad policy which would be of nationwide benefit.

I am pleased that this Subcommittee is continuing its inquiry into the status
and condition of our natural environment. My bill, a brief analysis of which is
submitted for the record, was referred by the Committee on Interior-and Insular
Affairs to the Committee on Science and Astronauties on April 17, 1967. It is my
sincere hope that it will be acted on favorably by the Co mittee.

We know that man, as the dominant species, is the focal point of his environ-
ment. Man has created the environmental problems which confront him today ;
he must now move swiftly to remedy them in order that the environment may
continue to meet his needs rather than destory him. We can no longer subordinate
environment to our technology; rather, technology must become a servant to
our natural environment, shaped and adapted to the conditions w want to live in.
Tnactment of H.R. 7796, the proposed Environmental Quality Act, can effectively
aid us in a nationwide effort to consider the consequences of our actions and take |
a rational approach toward improving and maintaining the chosen quality of our
environment.

Mr. Dapparro. Our next witness is the Congressman from Hawaii,
Mr. Spark M. Matsunaga, who has introduced a bill, H.R. 14605.

We are pleased, Mr. Matsunaga, to have you here this morning. We
are anxious to listen to your advice and recognizing that you have a
statement, you can proceed in any way you like.

STATEMENT OF HON. SPARK M. MATSUNAGA, MEMBER OF
CONGRESS FROM HAWAII

Mr. Marsunaca. Thank you, Mr. Chairman and members of the
subcommittee.

Since the statement is very short, Mr. Chairman, I will read it for the
purpose of conserving time.

Mr. Chairman and members of the subcommittee, I thank you for
this opportunity of appearing before you and expressing my views
with respect to FL.R. 14605, a bill to create in the Executive Offices of
the President a Council of Ecological Advisers. o

This is an identical bill introduced by my colleague from California,
Mr. Tunney.

The distinguished Secretary of the Interior, Mr. Stewart L. Udall, a
former Congressman from Arizona, has summed up our traditional
attitudes toward our environment in these words:

‘We have accepted noise, foul air, (and) dirty rivers as inevitable consequences
of industrialization . . . But now we are changing our. basic. assumptions. We
have been a filthy generation., What will become of our grandchildren if we don’t
change our approach?

Secretary Udall’s concern is shared by men of science who have
voiced their opinions with increasing frequency in recent months.
There is a sense of urgency in the scientific world that meaningful stud-
ies ought to be undertaken—and soon—in the field of ecology, the
branch of science which deals with the relationship of living organisms
to their environment, including man and his surroundings.

An understanding of the need that H.R. 14605 and similar bills
would fulfill may be gained by a closer look at the study of ecology it-
self and what it involves. The basic unit in ecological studies is the
ecosystem, which is the total complex of plants, animals, terrain,
climate, etc. For example, a forest area may be studied as an ecosystem.
Such a study would include the interrelationships between the trees,
the smaller plants and animals living in the forest, and nonliving fac-
tors such as climate and soil conditions,
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In a broader view, nations, continents, or even the entire planet,
may be considered to be a large and complex ecosystem in which man
and his activities play an important role. On a planetary scale, there
are a number of disturbing theories concerning the effects of man’s
activities on the ecology of the earth. For example, there are theories
that Jarge-scale emission of carbon dioxide is warming the climate, or,
conversely, that the emission of exhaust gases from jet airplanes into
the upper atmosphere is cooling the climate. It has even been suggested
that various human activities, notably the poisoning of marine plant
life by water pollution, may result in the depletion of the world’s
oxygen supply. None of these theories has been proven to be either true
or false, but the mere fact that these possibilities exist serves to under-
line our ignorance in the field of ecology and our need for more knowl-
edge and more study in this relatively neglected science.

It is to the well-earned credit of the Congress of the United States
that legislation has recently been enacted and other legislation is pres-
ently under consideration to halt or curb the ever growing contamina-
tion of our air, water and soil. In the consideration of such legislative
measures, however, I am sure that members of Congress, with possibly
a few exceptions, would be the first to admit their lack of scientific
knowledge and background to delve into these environmental problems
in depth and to determine the nature and effect of the interrelation-
ships which the science of ecology encompasses.

For the reasons I have stated, and in order to provide a continuing
link with the future, the establishment of a Council of Ecological Ad-
visers is a necessary complement of the legislative effort to improve
man’s status in relation to his total environment. Under the terms of
H.R. 14605 and similar bills, the Council of Ecological Advisers would
study the national environment and ecology, giving advice and assist-
ance to the President on the formulation of national policy to protect,
preserve, and improve our national environment. The Council would
conduct an appraisal of the various Federal programs dealing with the
environment and would direct the coordination of these programs.
First priority will be given to five key problem areas: air pollution,
water pollution, solid wastes, atmospheric radiation, and environ-
mental noise (especially sonic boom problems), However, the Council
would not be limited to these areas and would be expected to study other
ecological problems as they arise. .

The Council would be made up of nine members, to be appointed by
the President with the advice and consent of the Senate, and would
include representatives of science, industry, and major areas of eco-
logical and environmental concern. '

Mr. Chairman and members of the subcommittee, I urge your favor-
able consideration of H.R. 14605.

Thank you very much.

In closing, Mr. Chairman, I, too, wish to join my colleagues who
preceded me in congratulaitng the chairman for bringing this matter
to an early hearing. ‘ ‘

Mr, Dapparro. Mr. Matsunaga, you make before this committee a
very persuasive argument for the need to do something in this area. T
am particulatly pleased by the kind of approach you have taken and
the language which you have used in your remarks, because it shows
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an increasing development in the Congress of an awareness and an
ability to handle this kind ofa problem.

I think as we in the subcommittee see it and others see this, too,
there is developing within the community generally a confidence in
our ability to handle matters of this problem.

We had some ecologists in here the other day headed by Dr. La-
mont Cole, from Cornell University. He touched on this subject and
many others. Fle was quite confident about the programs in being and
those proposed.

These, as we examined them, were programs which depend a great
deal on the international biological program, The international biologi-
cal program on the other hand depends on the support we are going to
be able to give it in the Congress. If, in fact, this is not funded, these
programs, upon which they are so much dependent, will not be brought
about. A great deal we do not know will then not be learned so that we
can legislate with knowledge on the subject.

This committee will be making some recommendations about. the in-
ternational biological program. I do think it is going to be important
for all of us to see that this gets support, because unless it does we will
not have developed the knowledge necessary, not only in this country,
but in this whole hemisphere.

I bring this up because I do think that our concern will show itself
unless we do have a successful international biological program from
the standpoint of U. S. involvement.” '

Mr. Matsunaca. I appreciate the chairman’s mentioning of the in-
ternational biological project because it is my information that a study
is expected to be made of Hawaii and the waters surrounding Ha
a study which is primarily based upon the fact that Hawail is an
isolated community, thousands of miles away from the mainland of
the United States, as well as from the Asian mainland. It is hoped
that the study will be made soon enough, before industrialization will
catch up so much in Hawaii that it will have ruined the basic ingredi-
ents of the study before the study is made.

I join with the chairman in the hope that the international biological
project will be given full support by all countries involved.

Mz, Dapparto. How does the Committee on Environmental Quality
fit into the scheme of things? This is the sameé question I asked Con-
gressman Dingell.

Mr. Matsunaca. The Committee on Environmental Quality no doubt
serves a very laudable purpese within its ‘own sphere of work. How-
ever, 1 see the proposed Council @s a preemptive coordinating body.
As was expressed by Mr. Dingell, the Council would provide the im-
pact necessary to emphasize the urgency of the problems which now
face us. I think this can come about only by the establishment of an
independent agency, such as that suggested by the bills now before the
committee.

Mr. Dapparto. Arethereany questions?

Mr. Lukexs. No questions.

Mr. Dapparro. Thank youever-so much.

- Mr. Marsunaea. Thank you very much.

Mr. Dapparto. Our next witness is the Congressman from California,

Mr. John V. Tunney.




433

John, we welcome you here. As the chairman of the subcommittee,
I have a particular fondness for the gentleman from California, be-
cause his early and formative years, which we believe have added to
his capabilities and strength, took placein Connecticut.

We look to him as the supporting Congressman from Clearfield
County which he knows so well, and which knows him so well. I have
found over the course of time that we in Connecticut, as well as the
people in California, have every reason to be proud of the gentleman.

I am especially pleased he has taken such great interest, as Mr. Din-
gell and Mr. Matsunaga have, in the problems of our environment. It
shows a growing tendency on the part of the Congress to be concerned
not only with the impact of pollution on our environment, but with an
overall problem. We cannot separate water, soil, and air pollution, one
from the other as we have.

Mr. Tunney, in his statement and in his private conversations with
me, has been particularly concerned about the way these things are
managed—how do we, in fact, put together the structure of these things
and apply our best talents and resources to come to a solution about
these problems before they become disastrous.

Mr. Tunney, we are happy to have you here and happy to hear you.

STATEMENT OF HON. JOHN V. TUNNEY, MEMBER OF CONGRESS
FROM CALIFORNIA

Mr. Tunwey. Thank you, Mr. Chairman. I can’t tell you what a
great pleasure it is for me to appear before your committee because
perhaps more than any other man in Government you have shown
leadership that I think 1s going to be needed to bring about a resolution
of our environmental problems, and the one sad note that I have
about my residence in Connecticut is that I didn’t come from a district
where I eould have voted for you because you were in Congress while
I was still in Connecticut, and unfortunately I came from a different
county. But I want, you to know that the nutmeg as a part of my early
life certainly has helped me take care of the citrus farmers out. in
California. You are very gracious to allow me to make a few remarks
today about H.R. 13211, my bill to create a Council of Ecological
Advisers.

I would like to say that my statement is rather long, and if it could
be made a part of the record I would like to just make a few excerpted
remarks from my ‘statement.

Mr. Dapparro. Without objection it will be entered into the record.

Mr. Tun~ey. I feel perhaps Congressman Dingell also should be
mentioned as a great leader in this effort. His bill which was intro-
duced before mine certainly is the pilot light which inspired me and
my bill is but a refinement, in my opinion, of his legislation, and he
certainly is to be complimented for his imagination and initiative in
this area.

I feel that whether we have a council of environmental advisers or
a council with ecological advisers makes no difference; but what we
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do need is a council at the Presidential level coordinating all thepro-
grams that the Federal Government has to handle the pollution of our
environment.

I feel that a council of ecological advisers would be helpful in estab-
lishing in the Office of the Presidency, a basic policy objective. It would
have the advantage of being able to take an overview of all the environ-
mental problems, whether 1t is radiation, air pollution, water pollution,
it makes no difference. Essentially, ecology is the relationship of life
to the environment around life, and our major concern of course is
man, and man’s relationship to his environment.

But equally important is the relationship of plant life to the environ-
ment, because we all need food, and animal life to the environment,
whether they are animals that we eat, or whether they are animals in
the forest that are a part of our heritage.

And so I think that we have to understand the interrelationship
between life and environment and environment and life.

I think this is not being done at the present time by any govern-
mental agency. I don’t feel that we have an appreciation of the inter-
it_(i:tion of all kinds of pollution, one to the other, and to all kinds of
life.

I would also like to say that it seems to me that it necessarily follows
in Government that when you recognize that there is a problem, for
instance, say, with water pollution, that many different departments
become involved in trying to rectify the situation.

We have for instance the Department of the Interior, which has an
obvious interest in trying to abate water pollution, but we also know
that the Department of Commerce has an interest, because industry
needs water, and it needs good quality water, and so they have an
interest.

The Department of Health, Education, and Welfare has an interest.
1I]f water is polluted it is obviously going to affect the health of human

eings.

And so you have a division of responsibility, and sometimes you
have a duplication, and sometimes the departments are working at
cross purposes one with the other. So it is for this reason that I feel .
it is essential that we have a council, or another body, whatever you
would like to call it, which is capable of coordinating, giving a sense
of direction, and advising the President as to how there can be a syn-
thesis of the programs that we now have in the Federal Government.

I might say that I sent a copy of the legislation that I introduced
to a number of leaders in environmental and ecological problems
throughout the country, and I would like to include for the file their
responses to me if you feel that that would be appropriate. And then
T would like to excerpt from the letters a few comments which I think
would be of particular interest to this committee.

(The letters referred to are shown in app. C, p. 557.)

Mr. Tuxney. Dr. Frederick Sargent, chairman of the Committee
on Human Ecology of the Ecological Society of America, wrote that
the members of that committee, and I quote:

* * % decided that the “Ecological Advisers Act of 1967” was sufficiently im-
portant to demand a supporting statement from the Committee as a whole.
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Hughes Aircraft Co.:

I have read with interest and approval the print of H.R. 18211 which you pro-
vided, and your speech of 27 September 1967, which introduced the measure to
the Congress. I endorse the principal thrust of your proposal and will be inter-
ested to observe its progress.

W. H. Pickering, director of the Jet Propulsion Laboratory:

The matter of environmental control with which you have concerned yourself
in H.R. 13211 is unquestionably one of vital and immediate concern.

The letter continues for four pages and I strongly urge each mem-
ber to read it. .

Athelstan Spilhaus, president of the Franklin Institute:

I was greatly cheered by the imaginative and comprehensive approach of H.R.
13211, the “Ecological Advisers Act of 1967.”

He then spells out in some detail his ideas for solutions to the
problems.

Prof. Norton Nelson, chairman of the New York University Medi-
cal Center, Institute of Environmental Medicine:

Your proposed Council of Ecological Advisers goes directly to this point; the
need is real and urgent.

Dr. James H. Steiner, medical director of Eastman Kodak Co.:

Although it has been my privilege to give testimony on a number of occasions
on proposed legislation, I cannot remember a single instance when, even though
I favored the proposed bill, I did not have at least minor modifications to sug-
gest. Consequently it is a real pleasure to tell you that I am enthusiastic about
H.R. 13211, and would strongly urge its enactment, as one of the most important
and constructive actions which the Congress and the President can take.

The managing director of the National Tuberculosis Association :

It seems to us that the time is ripe for the type of National Council of Ad-
visers your bill proposes.

Roy E. Peterson, Litton Systems, Inc.:

I am in complete agreement with this proposed legislation since I firmly be-
lieve that a comprehensive ecological approach, one stressing cost/benefit as well
as cost/effectiveness represents the only intelligent response to our total problem.

There are many other letters, Mr. Chairman, which I could read,
but which I know the committee doesn’t have time for me to read,
that I would like to introduce into the file, because I think that they
are pertinent.

It seems that there is almost unanimous support from people who
do have a concern about this problem, that something should be done
and should be done now.

We just can’t afford to wait until our environment becomes so pol-
luted that it changes the basic ecology of the world, of our planet,
and, therefore, I am particularly pleased that you are holding these
hearings, that you have such a tremendous interest in the problem,
and are really popularizing this concept for the Nation.

‘Mr. Dapparro. The service you have rendered, Mr. Tunney, not only
in your statement but the indication of support by the letters that you
have given us is important because it shows the dialog developing of
an impartant kind. People are becoming interested.

‘Congressman Dingell, Matsunaga, and others in Congress are de-
veloping a relationship which is extremely important.
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Dr. Sargent who wrote one of the letters to you was a witness that
appeared before us.

'An example of the way in which this activity is growing is the
University of Wisconsin branch at Green Bay, where a center of ecol-
ogy is in fact being put together.

During the course of our discussion, one of the witnesses said that
he did not know of any place where this was being done. Dr. Sargent
was able to show that there was one place at Green Bay, and then it
came out the University of New York, at Albany, has another center
being created, and which will be inaugurated in ceremonies beginning
this coming Sunday.

I:can recall a year or two ago when we were dealing with the sub-
ject we put out a statement: which in the first line contained the word
“gcology.” One of the reporters who had been covering the hearings
thought ecology was such a little known word that we ought: to
define it so that people would understand it.

In the time since we find that this is no longer ‘a criticism. People,
in fact, are beginning to associate the word with the problem, and I
think this is a sign of progress.

will certainly take into consideration what you have said, and
as indicated earlier by informal remarks to me, the concern you have
about managing these programs.

One of the underlying purposes for these hearings is that we can
take a look at the agencies of government involved in this program
and can see how they have carried out recommendations made by
the Sargent committee,; the Spilhaus committee, and others that have
been involved, and the recommendations that this committee published
as a result of our hearings on the environment a year or so ago.

We are not only looking at this in depth through these hearings,
but we are having staff work done on it, and we have outside consulting
advice of a highly skilled nature which will be able to give us a hand
in the report, recommendations, and conclusions we reach as a result
of these hearings. ,

So, we -all, I think, are emphasizing the various aspects of this
problem which need to be looked at seriously. I compliment  Mr.
Matsunaga, and I compliment you and Mr. Dingell and Mr. Corman,
who also has submitted a statement for the record.

I am pleased to note congressional support, and pleased to have an
opportunity to have heard from you. i

Mr. Tunwey. Mr. Chairman, thank you very much. Just one last
point that I would like to make, and that is I think that it is very
important that any council that be established include laymen, citizens,
nongovernmental employees. I think that we ought to have social
scientists; we ought to have city planners; we ought to have city
administrators, because let’s face it, anything that man does in the
way of building up industry, or building up a transportation system,
or whatever it s, it is going to pollute the environment to some extent.
And this is a question of a trade off of values. We know that when we
put chemical sprays on erops that to a sense we are going to pollute
the water systems in the nearby areas, But on the other hand this is
a trade off. We feel to eliminate the pests is:mere important for food
than the minor damage that may be created by some water pollution.




So I think that we have to have citizens outside of government
helping to make these value judgments of what the trade off should
be, and that is why I think that we need to have a council at the
Presidential level that does have these private citizens involved in

king the determinations as to what the trade offs are and should
be in the future.

Mr. Dipparro. Thank you, Mr. Tunney. ‘

(The prepared statement of Mr. John V. Tunney is as follows:)

PREPARED STATEMENT OF HON. JOHN V. TUNNEY, MEMBER OF
CONGRESS FROM CALIFORNIA

America has been blessed with abundant resources. Together all of our re-
sources comprise the basis of the environment of the wealthiest nation on earth.
Until this century, our Nation was primarily oecupied with the development of
most of those resources—with the mining and processing of mineral deposits,
the planting and harvesting of the land, the cutting and milling of timber, the
transport and industrial uses of water, and the mining, drilling, processing, and
combustion of fossil fuels. In the early part of the 20th century, conservation of
some of the overexploited resources of our colifitty became a national interest.
The Government began to take steps against the misuse of otir most precious
national wealth, next to our people, thé naturdl resources of America. Character-
istieally, conservation was first concérned with the most obvious blemishes result-
ing from earlier misuse—denuded timberland, eroded farmland, very inefficient
and wasteful mining and precessing operations, and evéntually polluted and
poisoned waterways.

In the past two decades the concern over the resources of oui environmert
has grown immensely. Not only are we concefned with the impact and effect of
that use and misuse of our resources, we are now concerned with the impact and
effect of that use and misuse throughout our environiment. Man and naturé have
altered our environment; and, in doing so, have altered the écology of our
Nation—the interrelationship, interaction of all paits of our environment. We are
no longer concenred just with the misuse of mineral deposits and its imipact on
the land ; we are also concerned with the poisoned waters resulting from poor
mine drainage. We are no lenger concerned just with the agricultural problems
which result from the misuse that created the great midwestern Dust Bowl, we
are also concerned with the effects of the dust in the atmosphére and the air
breathed by milliohs of people in those agricultufal States. We are no longer
concerned just with the inefficiency and waste of poor $miélting and mietal
processing ; we are concerned with the impact of poisonous air emissionis on the
lungs and lives of milliéns of urban and rural dwellers.

We have not yet dealt with these problems effectively. We have no even con-
sidered: all of the problems besétting our envi niment and their éffect on our
ecology. We have a itendency to deal with problems in a piecemeal manner.
We do not anticipate a problem in a so-ecalled preventative fashion. Rather, we
let problems reach a point where we must try to cope with them in order to
keep them from getting even mete out of hand. This certainly has been the
case in the area of environmental quality control.

The Congress, State and local governmeénts, and industries have only récently
begun to show their concern and awareness of the problems of air and water
pollution in the face of the éver-increasing outery of public dissatisfaction. We
have, however, continued to act in our manner of responding to problems once
they have become large enough to attrict national attention. We have been
caught. ill prepared to deal with these problems, and the indecisiveness of our
legislation is indicative of our lack of foresight, While we dre présently looking
at the two giants in.the area of environmental quality control, air and water
pollution, we are not viewing them in a sophisticated enough manner, nor are
we paying enough attention to their impact on each other and oi the entire
environment.- We are net giving enough consideration to other problems which
will in¢rease with our hatiohal growth if they é¢ontintié to go on unchecked.

We have a need to look after the entire environment.and the ecology of that
environment. We must know the relationship of @ir to water pollutich, and of
each to solid waste matter, and of all to each other. We must understand: the
effects of radiation on all forms of pollution, the effects of pollution on the weather,
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the relationship of topography to pollution, and the beneficial combinations of
urban planning to topography and the relationship of that combination to ‘pollu-
tion abatement. We must understand the impact of environmental change on
human beings, -and how :the changes in the quality. of the atmosphere and the
appearance of the . environment affect man both physiologically and
phychologically. : ,

We have a need to understand our physical surrouhdings and the ecology
of that environment better, so that we may direct our efforts at beneficially
alterning our environment, and so that we may be able to foresee future problems
that could be averted at an early stage. We must have an overview of our sur-
roundings so that we can understand our strengths, weaknesses, and needs, and
act accordingly. .

At present we are dealing with many of the problems ‘of our environment in
many areas of the Government. I do not-question that each of these areas has
a special and particular interest in its area of authority. The Public Health
Service, in the Department of Health, Education, and 'Welfare, certainly has
appropriate interest in air pollution, For air pollution has direct effects on our
health. However, the Department of Trahsportation also has an interest in air
pollution as it relates to automobiles and their ability to create air, pollution,
and as it relates to deécreased atmospheric visibility which affects. air transporta-
tion. Commerce has obvious interests when one of the great sources of air pol-
lution is industry ; and Agriculture is keenly interested in the impact of polluted
air on crops and vegetation. I do not deny that each of these departments has
a specialized and necessary interest in air pollution.

The Department of the Interior has an important concern with water pollu-
tion, for it has jurisdiétion over the billions of gallons of water which come from
areas of Interior’s jurisdiction. The Department of Housing and Urban Develop-
ment also has an intense interest in water use, for it must'conce itgelf with
the water needs, and water and sewage systems of the great cities.'Agricultural use
of high quality water is a need that speaks’ for itself. Industrial use of water
again involves commerce, and there are obvious health needs in water purification
systems, Again, I maintain that these greas all' have individual legitimate- and
necésgsary authority in these realms. =~ "' " ‘

The Atomi¢ Energy Commission has’obvious authority ‘in the ‘area of radio-
active materials. The Department of Health, Edugation, and, Welfare has interests
in the health aspects of these potentially harmful ‘materials. The Department of
Defense has needs for nuclear fiels, and every Department involved with water
which i¢ interested in desalinization as a souree of additional fresh water 'has
considered atomic facilities for such procésses. These interests each have certain
special concerns, and I feel that they are rightfully exercising authority in’ their
own particular areas. ‘ e e

I could go on and on, but certainly it is not necessary. There ‘is'nothing wrong
with his departmental specialization in' related fields; it is'advantageous for
the Government to look. at problems'‘from a variety of gpecialized points’ of
view. There are, however, some major needs' which are not beihg met. ‘

Tirst and foremost is the need to view the entire environment and its total
ecological interaction. It is essential to relate all of these areas of interest to
each other. The environment i certainly composed of many more elements than
have been mentioned here. And the ecology of the environment—the interaction
of all of those elements—i§ something that I could not entirely explain here
for we do.not yet entirely understand it: That is my point. The understanding
of our ecology is essential if we hope to successfully deal with the many problems
of our environment. The understanding of our ecology is essential if we hope
to create programs that will alleviate our environmental problems. Both now
and in the future. The understanding of our ecology is essential if we are to
make the various individual programs in our government relate effectively to'one
another, and to advance our activities in the realm of improving the entire. en-
vironment. And effective overall view of the environment and its ecology will
enable us to evaluate the effectiveness of ‘our, present efforts throughout the
Government. ) ‘ , )

Tt is for this reason that I introduced the Feological Advisers Act of 1967.
This bill proposes the creation of a Council of Ecological Advisers in the Execu-
tive Office of the President. ‘ ' i

The purposes of this Couneil are manyfold. Primarily this branch of the Exec-
utive Office is to provide an overview of the problems of the ecology of the
national environment, and to recommeid and develop ideas and concepts for the
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implementation of programs designed to improve, protect, reclaim, restore, and
conserve the various aspects of our environment..The Council is to establish de-
vices for reviewing the effectiveness of, and the need for programs throughout
the Federal Government, or sponsored or supported by the Federal Government,
in related areas of environmental or ecological quality:

The most important of the Council’s tasks will be the relating of the various
areas of environmental interest to each other, and the development of creative
concepts and plans for the continual improvement . of the ecological and environ-
mental conditions of the Nation.

The Council is also to direct the coordination of the efforts throughout the
Government by its appraisal of programs. Through its staff and research facili-
ties, it is to streamline and coordinate the research activities of the various areas
of Federal interest and involvement in ecological questions. The Council will also
advise the President on the allocation of funds for the various Federal areas in-
volved with environmental questions.

The overview of the Council will be directed at the entire ecology of the
environment—from the point of view of man and his needs. Ecology itself is
not a concept which directs itself toward. the effect of the interaction of the
elements of the environment on one individual organism or element. However,
in the case of the Council, we are interested in the environment and its
ecology as it relates to man. The Council should not occupy itself with the
narrow definition of each constituent element of the environment, but rather
with  the overall interaction of the constituent elements as they relate to
man through their interaction with each other and with man. The Council
must take a larger and not a smaller view of the picture of the environment.
It must take a creative and compreheénsive look at the écology of our environ-
ment, concerning itself not only with the physical implications of the environ-
ment, but with the psychological and sociological implications of the eonditions
and interactions of the ecology of the environmeént on man, This will certainly
include both the man-made as well as the natural elements of the environment.

The need for such a Council is clear. I have been in contact with representa-
tives from industry, Federal departments, the Executive Offices, and scientific
specialisty, and they all express the idea that, in one form or another, some
type of overseeing body is necessary to deal with the ever-increasing and
continually. proliferating questions and areas of authority concerned with our
environment. They all affirm that an ecological view is necessary. There is a
need to develop a long-range view of the problem, and corresponding long-
range plans. There is a need to see that those areas of the Government dealing
with various environmental problems are able to bring all resources to bear
on those problems, are using all of the material available to the Federal Govern-
ment, are not duplicating other efforts and programs, and are far reaching
and creative in their efforts—with an understanding of the relationship of their
projects and work to other related undertakings, other places in the public
and private realms.

It i nly fair to. ask questions concerning the placement of such a couneil
at the level of the Executive Office of the President. Once the need for such
a body was determined, careful consideration was ‘given for the r
of such an overseeing policy body. During the course of deliberations, the plac
considered for such a governmental function varied from the new Cabinet-
level department to an Assistant Secretary of Health, Education, and Welfare.

It has become increasingly clear that a body created to deal with the entire
environmental  ecology must be in a commanding place in the.Government if
it is to be in any position to get .an effective overview of national efforts and
is to -be a far-reaching policy determiner. If it is to be such an overseeing
body, it cannot be placed in the structure of any one department inv

of ecological or environmental gquality control. It could never
oversee or direct the efforts of activities in other departments equal in
to the department in which it was a subdivision. Therefore, creating an
secretary, or some such similar position in an existing agency would es:
be impradtical and make such a body or position impotent, )

On, the other hand; there is no desire to create a “super department’—a
department .to, collect all of the various environmental quality research and
control functions rooted throughout the various agencies and departments. As
stated  earlier, there are certain specific areas which are best kept where they
now are, and such a massive reorganization would only pestpone further the
needed advances in thig field.
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The logical place for this Council, thérefore, is at the level of the e
There, ay a result of its position and its composition, and through it
with the President, it is 'in a position to direct and enhdnce the activit
the Federal interests in environmentdl quality control, and to exercise inde-
pendent and creative judgment in a previously much neglected field.

The power of this Council is derived from a number of areas. First and
foremost is the p on of the Council in the Executive Office of the President.
The ecological advisers should be the executive equivalent of the Council of
Fconomic Advisers, and through their function of reporting directly to the
Executive on a regular and frequent basis, and recommending policy, 1 rams,
and allocations, the advisers maintain a prominent and powerful position in
the Government.

The composition of the b also lends itself' to authority both within and
outside of the federal structure. The prestige value of a membership composed
of experts and outstanding figures from a number of areas of private service
should enable the Council to wield a great deal of influence in areas of environ-
mental concern. The arrangemént within the Council which enables the advisers
to serve on the council without leaving their important positions in public and
private life, enables, each individyal member of the Council to maintain and
enhance his own individual position of status in his area of specialty and
influence. i

The composition of the Council should be designed to includeé re] ntatives
of science, industry, and areas that are major concerns of environmen: 1 quality.
The advisers themselves should be individuals Wwho are capable of t ki
effective overview of the situation, ahd not become involved with the par s
of the various programs which come under the purview of the authority o
the Council.

For this reason I feel that the larger part of the Council membership be com-
posed of social scientists, social and community planners, and public administra-
tors. The great volume of the needed scientific expertise should come fr
staft of the Council which will serve oh a full-time basis. As previously ment
the Counéil membler will retain their positions in public or private organizations
in ordetr to maintain positions of authority, and to help the meémber to main-
tain his specialized expertise and thus contribute more to the Council. )

Thers i§ 'one additional underlying question which must be answered. This
question deals with the concept of ‘creating a new structure within the Govern-
ment ‘each time & problem is newly récognized, or appeats to have grown or be
growing. Should we ereate Kome riew part of the bureaucracy évery time we dis-
cover or redefine a problem? Of course we should not in every casé or ‘even in
most cages. For we surely have the facilities within out gigatntic federal struc-
ture to handle most problems. This question can honestly be asked of any new
proposal, and it certainly must be asked of a proposal of such far-reaching
proportions.

In the case of this plan I have introduced, I believe wholeheartedly that the
need for its creation i clear. Our environment is our most immediate need. It
affects us every minute of every day, and the ecology of that environment can
alter our lives. This is not a simple problem, and therefore cannot be met by a
simple solution. This is a problem that hias root$ throughout our country, and is
dealt with in almost every area of the Federal Government. It is an area which
includels environmental elements which must be actively reldted to each other if
any valuable headway is to be made in the field of environimental quality control.

The possibilites of such a plan are very encouraging. The purview of the
Council will deal not only with the interrelationship of the elements of the envi-
ronment, but with the effects of those interrelationships on man himself. Only
a Council in such a commanding position could be capable of collecting related
information, éoordinating efforts and projects, streamlinhing Tederal activities
in this rapidly growing field of interest, and developing the long-range and crea-
tive plahs involving all areas of the Government which are nec rily involved
in ‘this realm. ‘

Only a council such ad the oné proposed could have the latitude to dévelop such
new concepts as the psychological implications of life in an urban atea in terms
of total ecology, and only such a ¢ouncil could be in & position to ptromote now
unknown projects and eoncepts which are certain to develop in areas of urban
and rural social ecology, and total concepts of waste disposal and related pollu-
tion abatement projects.
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The need for such action is obvious. The environmental problems of this coun-
try are increasing daily and we must stop dealing with them only as they appear
as blemishes on the national countenance. We must be far-reaching in our own
efforts ‘to establish a body with needed authority to view an immense problem
from a comprehensive position and to develop effective solutions to complex and
important problems.

(Prepared statement by Hon. James C. Corman is as follows:)

PREPARED STATEMENT OF HON. JAMES C. CORMAN, MEMBER OF
CONGRESS FROM CALIFORNIA

Mr. Chairman, I thank you for the opportunity to testify in support of H.R.
14627, a bill I introduced January 16 of this year, to create in the Executive
Office of the President a Council of Hcological Advisers.

The dictionary defines ecology as “the branch of biology that deals with the
relations between living organisms and their environment; in sociology, the
relationship between the distribution of human groups with reference to material
resources and the consequent social and cultural patterns.”

‘Wiile our Nation has been b >d with an abundance of natural resources, our
population has grown immensely and our environment has changed drastically.
The responsibility to plan for these changes lies with all levels of government.
And, we in the Congress must concern ourselves with the use and misuse of our
resources as our population continues to. grow and our environment continues
to change.

We are now fiacing the problems created by air and water pollution, but we
responded only after tremendous public outcries. And even here, our response
has not been sufficient to permit real progress in the very near future, partly
because we do not know enough about ‘the eco of our environment.

‘We must anticipate the problems that our changing environment will create
so that these problems do not become insurmountable. Our knowledge in this
area -ig scant.. We must learn more if we are to provide a livable environment
for ourselves and those who come after us.

My bill will take us in this direction.

Very briefly, it would create a Council of Ecological Advisers to the President.
It would conduct studies of natural environmental systems; it would advise and
assist the President on the formulation of national policy to protect, preserve
and improve our mnational environment; it would seek lon nge solutions to

roblems created by man and nature; it would make such information
ailable to;all public and private organizations and individual would coor-
te research and promote cooperation among all agencies, organizations and
individuals in the area of environmental study; it would give priority to the
very important areas of air pollution; water pollution; solid wastes, atmos-
pheric radiation and environmenttal noise.

The rapid rate of increase in. population and the pressures on our.natural
resources and on our environment make the need for increased ecological research
urgent. My bill will take the first step to meet this need.

Thank you. ’

Mr. Dappario. Our next witnéss is Dr. Richard Morse, who was
the Chairman of the Panel of the Electric Automobile for the Depart-
ment of Commerce, which recently published its report “The Auto-
mobile ‘and the Air Polution, a Program for Progress.”

Dr. Morse, we are happy to have you here this morning and are
anxious to hear from you.

(Dr. Morse’s biography follows:)

Dg. RicHARD S. MORSE

Born: August 19,1911, Abington, Massachusetts.

Degrees :
S.B., M.1.T., 1933; Tech. Hoch, Munich, 1933-34.
D. Eng., Brooklyn Polytechnic Institute (honorary), 1959.
D. Se., Clark University (honorary), 1960.

Field: Technical Management, Research and Development.
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PROFESSIONAL ' EXPERIENCE

1934-35: DIC Staff, M.I.T.
. Scientific Staff, Eastman Kodak Company.

dent, National Research Corporation.
President, Vacuum Metals Corporation.
Director, Escambia Chemical Corp., Columbia-National Corp., New Enter.
prises, Inc., Leybold Hochvacuum G.M.B.H,
Chairman, Army Scientific Advisory Board.
Member, Defense 'Science Board.
1959-61:
Director of Research and Assistant Secretary of the Army (R&D).
Distinguished Civilian Service Medal.
1962- : '
S r Lecturer, Sloan School of Management, M.I.T.
hnical Advisory Board, U.S. Department of Commerce.

U.S. Department of Commerce Study Panel on Innovation and Invention.
Chairman, U.S. Department of Commerce Panel on Automotive Vehicle
Pollution.
Trustee: Midwest Research Institute; Research Analysis Corporation;
Marine Biological Laboratory.
Chairman, New England Council Committee on Science and Technology.
Director: Dresser Industries, Inc.; Japan Fund, Inc; Air General, Inc.;
New England Council; Research Analysis Corporation.
Member, Advisory Board, Air Force Systems Command.
Home: 330 Beaco reet, Boston, Massachusetts, 02116.
Member, American Chemical Society, St. Joseph Botolph Club, Algonquin Club,
Quissett Yacht Club.

STATEMENT OF DR. RICHARD S. MORSE (MEMBER ON THE PANEL
OF THE ELECTRIC AUTOMOBILE), THE DEPARTMENT OF COM-
MERCE

Dr. Morse. Nice to see you, sir.

I don’t have any prepared statement as I believe was agreed before
my coming down. I do have a draft of a talk I gave recently in Detroit
to the Society of Automotive Engineers which summarizes some of
my thinking with respect to certain aspects of the auto pollution
problem.

If you would like to have that in the record, I would be glad to send
you a copy of it.

Mr. Dapparto. We would be pleased to have it.

Dr. Morse. This touches on some of the subjects some of the previ-
ous Congressmen mentioned this morning. I am impressed with the
sound thinking they have given to this subject. In view of the kind
remarks you have made to the other Members of Congress this morn-
ing, Mr, Daddario, I would be remiss if I didn’t say that my scientific
friends look to you as the guiding light in this area here in Washing-
ton. T have always found 1t a great pleasure to talk with you because
you understand and are concerned with the technical aspects of our
complex national problems. :

Mr. Dapparto. You are very kind. I am not used to such kindness
before noontime.

Dr. Morse. I am not entirely sure what you would like me to say,
but perhaps I might briefly refer to the genesis of this report dealing
with the auto industry air pollution problem. ‘
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Mr. Dapparro. I think it would be extremely helpful. This is one of
the areas not only of great importance, but one which naturally attracts
the thinking of the public. An explanation of it could be extremely
helpful to us, Dr. Morse.

Dr. Morse. In late 1967, the Technical Advisory Board of the De-
partment of Commerce, of which I have been a member since its
formation, addressed itself to the question as to whether it would be
appropriate for such a body to look at the auto industry air pollution
problem. It is fair to say that the stimulation for this action probably
came from Senators Muskie and Magnuson who, as you know, have
had great concern for our pollution problems and have done a very fine
job.
Subsequent, to this meeting of T.A.B., the Secretary of Commerce
established a Panel of some 16 members and asked me to serve as chair-
man. Simultaneously with the establishment of this ad hoc study panel
by the Department of Commerce, other departments within the exec-
utive branch, and Federal agencies, indicated their desire to become
associated with the study. This included HEW, Department of the
Interior, Department of Defense, Housing, and Urban Development,
the Atomic Energy Commission, Post Office, Federal Power Com-
mission, and the Department of Transportation. Each of these orga-
nizations supplied a certain amount of money for expenses and staff
assistance. People on my committee served without pay.

I would like for a moment to talk about the panel because we have
had some talks today about the possibility of establishing a Council
of Ecological Advisers. I am personally allergic to committees as I'm
sure we all are, unless they are effective and can implement their
findings.

This particular panel was an interesting one and followed the pat-
tern of a-previous panel of the Department of Commerce—the so-called
Sharpie Panel, dealing with innovation and invention.

Within the.panel itself we had members drawn from a variety of
segments of society with diverse technical, scientific, and industrial
backgrounds. We had people from industry, universities, and
government.

T think it was important that we had the same approach as the
Sharpie Panel, where we had lawyers and scientists, engineers, inven-
tors, business people. It is only by establishing study groups with this
kind of a composition that you can get objectivity.

A panel of our type may create some heated dissension, but in the
process of the deliberation, it also gets education. In both of these
study groups the panel members learned as they went along with their
evaluation process. Furthermore, this study dealing with the automo-
bile pollution had representation from more than one department
in the executive branch. I think this is also important in attacking a
problem, which as mentioned by some of the earlier witnesses, does
transcend the responsibility: of any one department.

Otherwise, I think:we might have turned in a written report—a
Commerce, report—and then HEW might well say, “That’s fine, but
let’s now set up a committee to look at the report of the committee.”
Action would be delayed and the usual interdepartmental conflicts
would be magnified.
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With representation from all of the responsible agencies, some with
divergent views and interests, and staff from these agencies working
with all of us in concert, I think that we came up with a report which
perhaps has a better prospect for implementation than might other-
wise have been the case. Some recent actions of HEW suggest that
thisistrue as a matter of fact.

This also meant that we could get on with the job fairly fast. We
had a very hard working group.

Almost immediately after the panel’s creation, I was successful in
getting some 40 additional people to serve on subpanels with' specific
expertise in required areas of competence. We then broke the job down
into components, and set up subpanels, dealing with such topics as
the total U.S. energy sources; the requirements of the country for the
next 50 or 100 years or more ; turbines, steam engines, fuel cells, bat-
teries; air pollution, current gasoline engine, etc. We had medical peo-
ple specifically acquainted with atmospheric problems and the health
aspects of pollution. These subpanels, then, looked in depth techni-
cally in their area of competence, and then the panel as a whole tried
in its best judgment to evaluate the data developed. In the evaluation

s we just didn’t have medical or business people, scientists, or
physicists or chemists, but a composite group of broad experience in
science, industry, and government.

We may have come up with somewhat tougher recommendations,
perhaps, with respect to our recommended action, if we had reflected
the majority view regarding recommendations. By arriving at a re-
port in which all of the members concurred, call it consensus or what
you will, I think perhaps we did a better job and are now in a better
position to recommend action than might otherwise have been the
case.

I was impressed with Mr. Tunney’s last statement: about manage-
ment. All through our studies that was one of the things with which
we were greatly concerned. Technical problems are relatively simple.
If you get competent people to sit down and analyze, let’s say, a zinc
air battery, or a sodium sulfur battery, against some fuel cell, or
steam engine, you can develop factual data that can be interpreted
with a high degree of certainty. You don’t argue about these techni-
cal problems.

When one examines the question of how to run an organization,
or how the Government should get on with the job, there are differ-
ences of opinion and shades, of view. Judgment and esperience be-
comes important. ' ‘

This question of management is terribly important in industry and
Government, particularly in our changing technological society. From
a broader viewpoint this country has a very difficult task right now
in many areas and particularly in the allocation of our scientific and
engineering resources as a whole, if we are to solve many national
problems. There are only so many people. It is all very well to talk
about let’s set up another department; let’s haye another Council.
Councils and committees are composed of people; there aren’t many
available people that know this game—Ilet’s say of ecology, for
example.
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Mr. Dapparro. Isn’t it precisely because there are so few people with
competence in this area that the management situation becomes more
important ?

Dr. Morse. I agree. You have to use them more effectively;
certainly. .

I find on the outside in setting up a committee when you start look-
ing who is on the committee you pull out the same names in the file
down there the last 10 years. These people are all busy—the good ones.
I think we have to address ourselves more effectively to management
problems, and as you and I have discussed before, I am particularly
concerned about a better use of our scientific and engineering re-
sources in areas such as this as to the problems in the air and on the
earth’s surface.

Oné of the other items which we reviewed was the lack of innova-
tion and perhaps lack of underevaluating of the innovation process
within the auto industry.

I must say also that the more we studied the automobile industry
problem, the more we realized that the industry also had problems
which perhaps the Government people didn’t appropriately appre-
ciate. The time.factor of getting into mass production, questions of
antitrust, and the economic problems, for example.

On the other hand, innovative ideas have not come forth from De-
troit at a startling rate. We recognized thisand said so. ‘

I think we should realize that the California smog from a scientific
point of view, was at least understood, in the very early 1950’s; that
is a long time ago. It is also fair to say that without the relatively
prompt action on the part of the State of California, we wouldn’t
have the air pollution situation even under control as much as we
dotoday with respect to standards for automobiles.

The Federal Government has been considerably behind California.
On the other hand, we must again recognize a very difficult problem,
presented to us by many people: Why should somebody in let’s say
northeast Maine, pay something more for an automobile because
California people need to have an antismog device ? This is a practical
problem evolving production costs, the use of cars in interstate travel
and so forth. You can’t have three or four different production lines
in Detroit,

We were faced with many of these kinds of decisions during our
deliberations, and in many cases we just had to make a judgment. I
think by having a committee with a high level of competence, and
more particularly with diverse backgrounds of experience, our judg-
ments: had some merit.

Again, on the technical side, the question, when you came to discuss
the organization' was: What should you do about a standard, let’s
say, for a produet that you really didn’t have good health data on?
It was then a matter of judgment and it was tough.

In general our subpanel technical reports suggested more rigorous
positions; but when the panel as a whole looked at the subpanel rec-
ommendations, we tried to develop a broader viewpoint. ‘

Mr. Daoparto. What does your experience lead you to tell us about,
health? What do or don’t we know about it? What judgment should
we come to? How do we reconcile these problems as we deal with
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this in the future? Should we not be looking way down the road so
that we can learn more about the health problems#

Dr. Morse. We started out with our first recommendation to the
effect that “the national goal for air quality should be the achievement
of an atmosphere with no significant detectable adverse effects from
air pollution on health, welfare, and quality of life.”

We thought it was important to set this goal for America because it
can be achieved.

We had a number of people, both witnesses and one or two people, as
a matter of fact on our committee, who felt that we should place a dol-
lar sign upon the quality of air. I don’t happen to subsc ibe to that
although we must be practical. The statement “no s gnificant de
able adverse effects was set as a goal. Obviously, if you have a goal you
are going to do your best to get there. If you have technical problems,
or economic problems, or funding problems, you obviously aren’t going
to get there.

1t seemed to us that somebody ought to make that statement. We
have enough science and technology in this country if we can marshal
our resources to achieve such a goal. Time is running out and we
should have started long ago.

You won’t do it in every part of the country. You won’t do it in the
Lincoln Tunnel or obviously a few other places for some time to come.
You probably won’t do it in Los Angeles, Boston, or New York for
awhile.

We have some 80 million vehicles in this country, and we are gen-
erating let’s say some 10 million new autos a year, and taking 2 or 3
million off the Toad. With this massive flywheel underway, no matter
what you do today, to new cars there isn’t much effect, because of our
backlog and number of vehicles. The same large national problems
apply to the numbers of plastic bottles we are throwing all over our
beaches which are going to be there for years to come because they do
not rust and decay. The noise problem of our industrial life is also
getting out of hand. You have to move in earlier on these things or you
will never really make an impact on the solution to the problem because
of its massive size and increasing importance. Our European cities
and Tokyo are now finding it too bad they didn’t start earlier in their
war against pollution. Their rate of increase of vehicles is substantially
oreater than in the United States; they already have their vehicles in
production, without controls and did not benefit from our mistalkes.

We found a dearth of quantitative data in the health area. As you
know, when you get in the medical field, it is a little difficult to get peo-
ple to be precise. But we certainly had an abundance of information—
not by specific pollutant in many cases—but good data to show that in
areas of urban living, health of our people does deteriorate. This is
not as simple a problem as the cigarette-cancer matter. You have dif-
ferent pollutants in the air, different meteorologial conditions. The
general case is pretty well supported to show that pollution is bad for
you. There is no question about that. But we can’t say @ number of
people died from nitric oxide, or 2 number of people died from carbon
monoxide; we don’t have reliable information in that specific sense.

Mr. Dapparro. How difficult is the problem that faces us? Do you
find it to be an unmanageable one? Should we be developing the
ways and means through which this information can in fact be ob-
tained so that we can establish the criteria with greater confidence?




447

Dr. Morse. Well, with respect to your first question, Mr. Daddario,
I think we can get the data. We have not organized research and col-
lection programs appropriately to get, the information.

Mr. Dapparto. Do you think we should ¢ X

Dr. Morse. Yes; I think we should. Furthermore, I think we must

continue our research with respect to health effects on a long term
basis. We also need better economic data and information regarding
the impact of pollution on agriculture, materials, and resources in
general. .
° Mr. Dapparto. What would be your judgment, taking into consid-
eration the experience you have, as to how dangerous the situation is?
What might we find out as a result of the statistics which we would
gather through such a procedure?

Dr. Morse. You are talking about impact on health ?

Mr. Dabparro. Health-wise.

Dr. Morsk. I don’t think I would want to guess on that one and my
committee had varying views. We had many medical people talk to us.
We had, for example, curves showing the correlation between deaths
against the smog content in Los Angeles in old-age people’s homes, but
this problem is a difficult one. Somebody might say, “They are going
to die anyway,” as they were 70, 80, or 90 years old, so this doesn’t
mean anything. This attitude doesn’t impress me as a responsible view
to_an obvious adverse effect of pollution.

Mr. Dapparro. T hope not.

Dr. Morse. No, but I can tell you the kinds of things we were con-
cerned with.

Mr. Dapparro. Sure.

Dr. Morse. I don’t think I could possibly guess the deaths or de-
crease in life expectancy resulting from pollution, I wouldn’t know
how to express it quantitatively. Air pollution does impair this coun-
try’s quality of life and definitely impairs health.

Mr. Dapparro. We find ourselves facing this dilemma: On the one
hand, many people say to us, “This is just a harum-scarum situation,
and it is really not so bad and therefore we ought not to be spending as
much money as we are.”

Dr. Morse. Well, we are not spending much money.

Mr. Dapparro. And others who say, “It is so bad that we ought to be
doing much more.” We could by just guessing, do the wrong thing alto-
gether. The automoile exhaust situation which you mentioned is a
device added to the cost of the automobile which each year comes up
to some $500 million. Many people feel this is an absolute necessity.
Others have tried to convince us that it is not. ‘

If you take this problem and spread it out into many other areas
such as the bottle and its disposal problem you have a tab of hundreds
of millions. In the sewage area, we are talking about estimates of $100
to $150 billion. When you ask people, “Why do we need to do it?”
nobody can really prove that separation of storm and sanitary sewers
is going to answer the problem, and make everything sweet and pure
again.

gU nless we do have base line criteria, the expenditure of public funds
then becomes a real problem. We do look, Dr. Morse, toward you and
others who have had to thread your way through this morass and
develop through experience, judgment capabilities of what we ought
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to do. I agree with you wholeheartedly it is better to come to a judg-
ment and do something sooner, rather than later, and take perhaps the
chance we spend a little more money than perhaps we ought to.

Dr. Morsg. I think you will save money in many cases by making
earlier decisions. I thin]); we would have saved money if we had adopted
more stringent standards earlier in the auto case. I am almost sure
you will have saved the country money. Now we can’t go back to fix
used cars, to put in the test facilities, and inspection facilities needed
for such an exercise.

Mr. Dapparto. You were somewhat critical in your earlier remarks
that Detroit was not reacting as quickly as you would like.

Dr. Morse. I think historically that was true. As far as the study ac-
tivities with which I have been associated, we have had good coopera-
tion in Detroit, from the industry executives at the top, and from the
laboratory people. We talked to them in the early course of our study
suggesting that they should get together with the oil people in coopera-
tive research. I'm glad to say they are now doing this. We now have a
number of auto-oil industry compacts, which never existed before.

However, in 1952 we knew the nature of the chemical smog reaction
in California. It is only within relatively recent years we have really
done anything about this problem. ‘

That is the thing that concerns me. There wasn’t any considered
technical management appraisal of the problem within the States,
within the industry or within the Federal Government at an early
enough time period. There is no new technology or new science required
to make a substantial reduction in automotive exhaust systems. Kssen-
tially nothing has been put on a car the last 3 years that couldn’t have
been put on 10 years ago. That is what I am addressing my statement
to. It is also my guess that the really innovative ideas in this general
area very well came from outside the auto industry.

Mr. Dappario. I think that is extremely important.

Dr. Morse. The mechanism islacking.

Mr. Dappario. How do we take advantage of this and keep de-
veloping these capabilities and keep getting more and more people
involved ?

Dr.1 MorsE. Are you speaking of the Federal Government, parti-
cularly.

MI‘.yDADDARIO. Mechanisms within the country including the Fed-
eral Government and bringing in outside people. I would expect when
you brought your people together you had many of them working as a
labor of love, really.

Dr. Morse. Right.

Mr. Dappario. So you are able to get people to do these things, pro-
viding you can show leadership and can give them an opportunity to
participate?

Dr. Morse. Many of these problems should be attacked at the State
or local level. With few exceptions this is very difficult, because within
our States we don’t have the technical, scientific, or management com-
petence, or even a willingness to communicate with outside experts
on this subject. T think this is a real serious national problem.

At the Federal level there is no difficulty in getting people who are
both concerned and willing to work on important problems.
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The real question in my mind comes down to the delegation of au-
thority and responsibility to implement actions at the Federal level in
cooperation with the States.

Now the President has, as you know, stated, and written, that the
Secretary of Health, Education, and Welfare has primary responsibil-
ity in such areas as air pollution. ]

Our committee, and I'm trying to speak both as a former panel chair-
man and as an individual, felt that within HEW the responsibility
for air pollution should be raised to a higher level than it was and is at
the present time.

There isa great hue and cry about automobile safety; and yet, in
actual fact, I think the air pollution problem is a far more complex,
difficult, and important problem perhaps than safety. Complex in the
sense that you are affecting the oil industry, supplies, tires, and it is a
difficult situation. You are going to deal with the States’ monitoring
and inspecting, and because of the excitement about safety, this was
raised to a very high level, and then. perhaps very appropriately so,
but the responsibility in the pollution area in HEW is still not perhaps
at a level where it has appropriate visibility, nor does the group have
authority and responsibility to perhaps do.it as rapidly as they might.
It is a great improvement over the past.

Mr. Dappario. Great improvement at the State and local level?

Dr. Morse. No, within HEW.

Mr. Dabparro. Within HEW ¢ e

We went into this State and local problem a little bit during the
course of these hearings.

Congressman Oren Harris was particularly concerned about the
Federal Government getting involved in the area of local responsibility
in solid waste and garbage disposal. As we talked about that the
Government witnesses felt that we were able to put together the
technical advice which a State-local government had to have in order
to improve its situation and give them alternatives. The judgment
ought to be left to them so that they could in the final analysis make the
economic determination. The problem does appear to be that in many
places there is a technical and mechanieal inability to do that.

Do you see this as being a problem that cannot be overcome ? Do you
see the Federal Government necessarily having to doall of this?

Dr. Morse. Well, in general, I would like, from a management
point of view, to see more national programs and their management
and implementation, decentralized. You can’t do everything in the
Office of the President as we all know.

In the case of things such as national air quality, or the collection
of environmental health data, among cross sections of the population,
by age group, and occupation, it seems to me that this probably is
going to have to be implemented and managed by the Federal Govern-
ment, hopefully on a well-organized, long-term-program basis.

I am concerned, however, that such work for example, should be
performed as a long-term managed program. I think historically we
had a tendency to undertake disorganized small research projects in
the form of grants as NIH does basic research, National long-term
research and development efforts require a good program.-and a good
manager with authority and responsibility. This is true in this area
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of research, whether it be performed in a university, industry, or
government.

It isn’t practical to have industry run it. You have industry partici-
pation, obviously. The Federal Government should organize and fund
our efforts in this area of health effects from air pollution, because
the problem is national and international in scope. We are talking
long-term health trends, and the program requires careful planning
and implementation.

Mr. Dapbparto. Getting back to the management situation in gov-
ernment, your panel had representatives of the various agencies. What
inhibiting factors did you see which prevented these agencies from
working together in a better manner ?

Dr. Morse. During the course of our panel activities—this went on
for about a year—we did not really encounter any serious problems
between individuals. If you have good people, it doesn’t matter where
they come from. In Washington one always has conflict between
agencies because of their desire to get programs and funds. It has
always been the competition for funds and program responsibility
that create interdepartmental problems and conflicts. We had no diffi-
culty in arriving at essentially the same conclusions on almost every
topics to which we addressed ourselves.

1 think it is quite clear that HEW has the responsibility for get-
ting medical data, or other air pollution information, in order to de-
velop criteria for air quality. They clearly have the responsibility to
establish both such criteria and standards.

If suppose you talk about the urban problem, either in terms of
intercity or intracity transportation, from the point of view of pol-
lution then interagency conflicts are presented.

Who has responsibility for -developing new nonpolluting trans-
portation systems, or engines, that is, HUD, Department of Transpor-
tation, HEW, or Interior? In this area we need a clear delegation
of authority and responsibility. If you start talking about burning
low sulfur content oil, you might have an interdepartmental problem.
Interior is interested in oil resources; the Atomic Energy %ommis—
sion has an interest in promoting nuclear power. There is perhaps
need for improved coordination between HUD and Transportation
and HEW. I think it is in the nonhealth areas where perhaps we have
our major potential coordinating and conflict problems in Government.

It has been my experience in Washington that if you have rank
and money, and are not running for office, you can get a lot accom-
plished if you want to. In this business you cannot please everybody
and get anything done.

Mr. Dapparto. We have looked into the mecessity of the health-
related and nonhealth-related problems being properly coordinated.
I agree with you this is a problem. We have to pay some attention to
the management situation because it does seem to me that it is in
everybody’s interest to use their resources in the best possible way.

You might talk about the question of lead in gasoline. This is part 1
of the report you referred to. ’

Dr. MorsE. Yes.

Mr. Dapbarto. On page 4 you have a recommendation regarding
lead, and on page 24, yousay:




451

These uncertainties, with their corresponding health and economic impacts,
dictate immediate action if the risks are to be reduced. As a minimum, steps
should be taken to assure that current atmospheric lead levels are not exceeded.

How did you determine what lead levels we ought to have? Not
having the health situation nailed down and considering the economic
impact, how do you make a determination as to what ought to be
done?

Dr. Morse. Let me tell how we approached that problem.

‘We had a subpanel concerned with the environment under Professor
Eliassen, who is professor of environmental engineering at Stanford.
He has been in the general field of environment for his entire profes-
sional life. He had associated with him a number of medical people,
technical people and management people. They held meetings with
people from the Rockefeller Institute, Harvard School of Public
Health, the State of California, New York City Department of Air
Pollution Control, ete.

It was the recommendation of that subpanel that the potential risks
associated with lead in the atmosphere were potentially high, on
the basis of a number of considerations. As I mentioned previously,
we had this question of the backlog of 60 million autos and 80 mil-
lion vehicles. You can’t do much about that; they are here. You can’t
change the engine; it is impractical.

Therefore, in view of the potential risk, the continuing increase in
autos, and the increasing amount of lead, as the larger sizes and num-
bers of engines are built, they felt we should begin to reduce the total
lead content in the atmosphere. These experts recommended a 10 per-
cent per year lead reduction and this was submitted to the main panel
as a whole. After great deliberation we felt on the basis of a judgment
factor that it would be inappropriate to take such action. Bear in
mind the decision was in the absence of specific quantitative informa-
tion that people are dying because of lead. There is no data to sub-
stantiate this viewpoint. The risks of increasing lead content in the
air may be very high and other reasons dictate a serious consideration
of its reduction.

Members of the subpanel on air pollution included Professor Elias-
sen of Stanford University as chairman; John R. Goldsmith, ¢hief,
environmental hazards evaluation unit, California State Department
of Publi¢c Health; Eric P. Grant, executive officer, Los Angeles Motor
Vehicle Pollution Control Board, Calif,; Austin N. Neller, Commis-
sioner of the New York City Department of Air Pollution Control,
N.Y.; Alan G. Loofbourrow, vice president-quality and reliability,
Chrysler Corp.; Robert ' W. Schiessler, vice president-research, Mobil
Research and Development Corp.; James L. Whittenberger, of Har-
vard School of Public Health; Arthur C. Stern, of the Department
of Health, Education and Welfare.

In addition this group talked to a number of other technical peo-
ple and medical peoplein the field and had the benefit of our other panel
experts who were concerned with a reduction in lead for other non-
health reasons.

After a lengthy deliberation on this lead subject by our panel as
a whole—and it was the main panel which of course prepared the
recommendations, we felt that we needed more information in ‘the
health field. Because of the recommendation of the subpanel from a
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health point of view, because of a small amount of information that
lead may affect weather, and possible future needs for catalytic
devices to produce lower auto emissions, we decided that the risk of a
futher increase in atmospheric lead content was too high to be tolerated
at this time. But our technical experts are of the unanimous opinion
there is no catalytic device which will operate on a muffler as'to today,
which will operate in the presence of lead.

Again, trying to anticipate technology ahead, because of the mas-
sive current number of autos, we ought to do something, not wait
until the problem becomes insoluble. Because of all of these reasons, we
felt that HEW should obtain better quantitave data on the health
aspects of lead, and we should in fact stop increasing the lead in the
air now. That is a matter of judgment. You can say we ought to cut
it 20 percent. or we ought to forget it, but with all these factors in-
volved it was the considered judgment of our people, that we just
could not take the risk of increasing lead every year. Ten years from
now we would be at another hearing, we would look back, and say,
“Gosh, I wish we had done it then.”

Mr. Dabpario. How are you affected by people who have come to
their judgment on these things as a result of their participation in
the situation as in T.os Angeles?

As we look at these things, Dr. Goldsmith is on your panel, he is
also on the panel in California. The language in both instances, seemed
to be almost the same. The reference to the need in California, and
the standards you have set there, are understandable. What kind of
judgment goes into determining how you apply this to the whole
country ¢ And should it in fact be applied to the whole country?

Dr. Morse. You are still discussing lead ?

Mr. Dapparro. Yes. ‘

. Dr. Mogrse. I want to make it clear our deliberation with respect to
lead paid little attention to the California problem. Atmospheric pol-
lution.in California is quite different from New York. The smog
problem is not aggravated by lead. There is no established associa-
tion between lead and smog. So that really was not a consideration.
The question of lead, from a health point of view, comes up in those
instances where you have let’s say garage mechanics working near
an auto, you have policemen associated in heavy traffic conditions, not
California.

One of the major automobile manufacturers, for technical reasons,
not health reasons, was very interested in making a substantial re-
duction in the tetraethyl lead content of gasoline. They felt this eased
their problem of designing an engine and control devices to meet the
characteristics which they can anticipate in the future. This was a
technical economic consideration, not a health consideration.

Another automotive executive didn’t agree with this viewpoint.
That is where the deliberation and judgment factor of our panel came
in. We had a very strong recommendation from one of the major auto
people that they would like to see lead reduced substantially, and in
addition the octane rating of gasoline reduced, and the compression
ratio. If you in fact reduce the octane rating of gasoline and the
compression ratio of our engine, then it may not cost more money to
use nonleaded gasoline.
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These are the kind of arguments we had for many weeks. And after
filtering out all this information we didn’t think we ought to say,
“Stop putting tetraethyl lead in gasoline.” We should at least take a
good look at the problem now and we ought to stop increasing the
current potentially high level of lead in the air. ‘

Mr. Dapparto. The reason I asked you about this is that people are
disturbed. It seems that Los Angeles is the base of the criteria on
which you make these judgments.

For example, on page 8, of part IL. On the right-hand half of the
page, the first paragraph goes into that, substantiating what you have
said that there is not sufficient medical evidence, which qualifies your
statement, that there is no medical evidence, or not sufficient. Then
you say:

Accordingly—

In the last sentence—

in certain metropolitan areas such as Los Angeles County, the present levels of
atmospheric lead are considered to present a public health hazard and it would
be a prudent public health policy to prevent further elevation of atmospheric
lead levels in such areas as well as to take reasonable steps to reduce them.

The judgment here appears to be based on there being some medi-
cal testimony.

Dr. Morsg. Oh, yes.

Mr. Dapparro. Since Los Angeles has this problem, others ought to
be careful of not creating the same problem. This is the reason I ask
the question. I think in a sense you clarified it.

Dr. Mogsk. I just want to make it clear that the smog problem in Los
Angeles is not the air pollution problem in other areas. It is a unique
kind of problem because of geography, and the atmosphere, and lead
does not contribute to that. We didn’t come to our conclusion regarding
lead because of Los Angeles, but after all the evidence from a number
of aspects on a national basis.

Mr. Dappario. How did you work out the problem when the idea
came that you ought to reduce this 10 percent per year, as you said it
would have disruptive effects? What were the economic considerations
gf_l'éli;:h fit into that? How did they lead to other judgments, if they

1at

Dr. Morse. Well, we tried to strike a balance between practical rec-
ommendations, and one which would just be totally unacceptable
economically, particularly in areas where there wasn’t quantitative
data that showed a health problem. I don’t know how you would place
a value in dollars upon, to my mind at least, the untenable situation
of even living in Los Angeles. How do you evaluate the fact when you
get up in the morning you can’t see very well? I don’t know how to
put a dollar sign on that one.

The impact of pollution on the quality of life is difficult
to consider in the usual cost effectiveness way. Fortunately the Ameri-
can Petroleum Institute had just-made a very competent report, with
respect to the capital investment and increased operating costs asso-
ciated with producing nonleaded gasoline.

We looked at that. We had close collaboration with all the auto-
mobile manufacturers, and we weighed their judgment as to whether
they really wanted to run engines at current high compression ratios
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in the future. Nonleaded gas can, and is being sold in this country
now but it.is expensive to convert to monleaded gas if high octane
rating gasis alsorequired. -+ - '

Ourdiscussions envolved judgment based on careful technical health
and economic data. , ~ o

Mr. Dapparto. I understand that.

Dr. Morse, I think you have done remarkably well, considering the
economic and technical factors involved to have made any headway
at all because these economic judgments can be prevailing ones. The
discussion seems to get.us constantly back to the point that we need
torhave better medical knowledge. el

At that stage of the game the economic judgments would be that
much easier.

Dr. Morse. The auto pollution problem isn’t the cancer-cigarette
problem. I don’t care whether you smoke cigarettes or not; that is
your problem. I don’t particularly care if my own car has harmful

ons, but I am’ interested ‘in the cars that others drive, if I’'m
driving through a polluted environment. There is, therefore, no incen-
tive for the individual to worry about his own auto as an emitter.

We also recognized that there has been no economic incentive for
any one of the automobile manufacturers to make a low-polluting auto.
I think we have to appreciate that. They are in business to make money.
They should be. This is our free enterprise system. It is a highly
competitive business. Neither Ford, Chrysler, nor General Motors, or
American Motors can add $50 to their costs just because they want
to be good citizens—because they are competing right across the line,
car for car. ‘

I'm glad to say that during our deliberations I talked to many
automobile executives and had many constructive discussions. They
all said, “we accept the role of the Federal Government to set reason-
able sta’ndards. This is the only way the problem is going to get
solved,’

1.was surprised to hear that, and I was delighted. All they wanted
was to have realistic standards that didn’t completely disrupt their
production line, and they wanted these applied nationally. They
also wanted to be sure that such standards applied to them and -all
their competitors. They would fight out-their problems technically
and engineeringwise, do the job, and still make a profit. =

The establishment of standards and their effective date of enforce-
ment presents many problems. We tried to spend a great deal of time
in trying to establish the exact technical status of all pollution con-
trol devices and then effectiveness and future prospects. I hope that
we clarified that situation so that HEW can set realistic standards
which will be acceptable and which will work at the earliest possible
time. »

I would like also to. point out that pollution does not only effect
health. We should also recognize the impact on agriculture, particu-
larly in California, and areas near high densities of autos.

Frankly, I don’t know the economic impact of air pollution on
agriculture and more quantitative data is needed. This seems to be
a serious matter and must be given serious consideration.

Mr. Dappario. There is no question that there is an agricultural
problem.
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Dr. Morse. There is no question.

Mr. Dapparro. Connecticut, for example, tobacco.

Dr. Morse. And fruits and vegetables in California and Florida.

Mr. Dapparto. We have gone to tremendous studies of the need to
develop new strains of tobacco to overcome this particular problem.
You go to the experimental station in New Haven, you can see the
pock marks that come up in your tobacco leaf because of polluted air.

Dr. Morsk. This is why I would like to be more responsive when
we say we need more quantitative data. Recommendation No. 1 of our
report sounds perhaps a bit bland but as a nation we should recognize
the great advantage of really having a kind of life that is pleasant
and not put a dollar sign on clean air. In every airport we now have
a haze, a brown smoke in some cases. Is that good? A whole genera-
tion of Americans now have never seen the clear clean air that is now
only available in relatively remote nonurban areas of the United States.

Mr. Dapparto. Everything you said, of course, Dr, Morse proves out
that you are not in the camp of those that believe we ought to develop a
tolerance for this. The fact we develop new and additional strains of
tobacco all the time to meet this is not the answer to it.

I am particularly impressed with the way in which you have come
to some judgments in a very difficult area. It does give us, you know,
dealing 1n the environmental area here today, some opportunity to
look into how you have assessed this situation. The Congress is con-
cerned at the moment about being able to develop for itself a tech-
nology assessment capability, because the legislative process begins
to involve more and more scientific-technical problems. You have
looked ahead with very little really to go on and I think this has been
an extremely commendable fact. I raised some questions, and will have
other questions to raise as to how these problems can be better ap-
proached in the future.

I’'m particularly pleased that you have come to give us a hand here
again. We have strayed away a bit from some of the things that we
wanted to talk to you about, but this morning has been very helpful.

Any questions? '

Mr. Ferron. No.

Mr. Dapparto. Thank you, Dr. Morse.

This committee will adjourn subject to the call of the Chair.

(Whereupon, the hearing was ended at 11:50 a.m.)







APPENDIX A

Staff Meetings on Environmental Quality

THURSDAY, FEBRUARY 15, 1968

House or REPRESENTATIVES,
CoOMMITTEE ON SCIENCE AND ASTRONAUTICS,
SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DEVELOPMENT,
Washington, D.C.

Mr. Joseph M. Felton, counsel, and Mr. Richard A. Carpenter,
Legislative Reference Service, Library of Congress, met with Dr.
John Middleton, Director, National Center for Air Pollution Control,
and other officials of the Department of Health, Education, and
Welfare, in room 2062, South Building, HEW, at 2:20 p.m. Accom-
panying Dr. Middleton were Mr. S. Smith Griswold, Special Assist-
ant to the Director, NCAPC; Dr. Emanuel Landau, statistical ad-
viser, Office of the Associate Director for Criteria and Standards
Development; Mr. Thomas F. Williams, Chief, Office of Legislative
and Public Affairs; Mr. Irwin Auerbach, Chief, Legislative Section,
Office of Legislative and Public Affairs; and Dr. Bernard Steigerwald,
Chief, Office of Program Planning and Evaluation.

- Mr. Frurow. First of all, I would like to thank you for meeting
with us this afternoon. As you know, Mr. Daddario indicated at the
hearing that the subcommittee would send written questions to you.
Subsequently, he decided it might expedite matters if ‘we sit down
across the table and discuss these things back and forth.

You have a copy of the general questions we propose to cover, so I
do not think we should have any problems.

The question I want to start wifh has to do with the definition of
who we are talking about when we use the word “persons” in the act.

Can you give us some idea of what you have in mind or what you
consider to be “persons”? Is it someone who is sick, healthy, old, young,
or is there some norm to which you direct these criteria ?

Dr. Mmpreron. Your question, then, is, what air quality criteria
are, or, in other words, what they mean. The answer is that air quality
criteria are an expression of available scientific knowledge of the re-
lationship between various concentrations of pollutants in the air and
their adverse effects on man, animals, vegetation, materials, and so on.
Criteria are descriptive. That is, they describe the effects that can be
expected to occur whenever and wherever the ambient air level of a
specific pollutant or combination of pollutants reaches or exceeds a
specific figure for a specific time period. Insofar as human health is
concerned, air quality criteria reflect knowledge derived from epi-
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demiological, statistical, and clinical studies of illness and death in
the general population as well as among special groups in the
population.

Mr. Fevton. Let me frame the question in another way. I assume,
for example, that we would not abate traflic going to New York be-
cause one person may get sick. Would these standards protect the
sickest ?

Dr. Miopreron. That is a different question, Air quality standards
are not the same thing as air quality criteria. Air quality criteria de-
scribe the air quality that must be achieved to prevent the occurrence
of various adverse effects on health and welfare. Air quality standards
prescribe the air quality that a State or community has decided it will
actually try to achieve and maintain. This decision must, of course,
be influenced by knowledge of the adverse effects of air pollution, as
presented in air quality criteria, but it ‘will also be influenced by eco-
nomic, technical, legal, and other factors. So it is in setting standards
that a State or a community decides the extent to which it will actually
try to protect people, the extent to which it will actually try to prevent
soiling and damaging of buildings and materials, the extent to which
it will actually try to prevent injury to vegetation, and so on.

Mr. Wiriams. Under the Air Quality Act of 1967, Mr. Felton,
we are charged with developing and publishing air quality criteria;
in addition, we will develop and publish data on air pollution control
techniques. Then it will be up to State governments to set air quality
standards and develop plans for implementation of the standards. It
is at this stage that States will, first, be prescribing the air quality they
will actually try to achieve and maintain in air quality control regions
we designate, and second, prescribing schedules for accomplishing
this. Since the Air Quality Act requires State standards to be con-
sistent with the air quality criteria we publish, this will mean that
their standards must be at least good enough to protect people’s health.
Economic and technical factors must be and will be taken into con-
sideration primarily in the formulation of plans for implementation
of the standards.

Dr. Mmpreron. I think it would be well to refer to the introduction
to the sulfur oxides criteria, published by the Department in March
1967. I will read it slowly.

The criteria presented here then are not exact expressions of cause and effect
that have been replicated from laboratory to laboratory. Instead the criteria are
useful statements of the effects of the sulfur oxides in the atmosphere derived
from a careful evaluation of what has so far been reported.

As more studies of these effects expand our knowledge the criteria will be
modified accordingly.

The use of these criteria by State and local governments may vary with in-
dividual judgment and with local circumstances. In the Federal Clean Air Act:
the American people have expressed through their representatives a strong desire
for clean air. Guidelines for the choice of criteria are that the quality of the air
be good enough that—

Now there are seven points—

1. The health of even sensitive or susceptible segments of the population would
not be adversely affected: : :

2. Concentration of pollutants would not cause annoyance such as the sensation
of unpleasant tastes or odors. .

8. Damage to animals, ornamental plants, forests and agricultural crops would
not oceur.
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. Disability would not be significantly reduced.
5. Metals would not be corroded and other materials would not be damaged.
3. Fabrics would not be soiled, deteriorated or their colors affected. And
. National scenery would not be obscured

I think here, then, you see that these are the kinds of things that we
need to be concerned with, and that the criteria are the expression of
the pollutant dosage that affects these particular itenis that. we have
enumerated. As Mr, Williams has said, it will be up to States to decide
the extent to which they will try to prevent these things from
occurring.

Mr. Feuron. Where did these seven points come from? Were they
in the committee report? In other words, how did you understand
this to be your mission ?

Dr. Mippreron. This document is a docurnent issued by the Depaxt-
ment of Health, Education, and Welfare. It has a foreword on the
part of the Secretary. It has a preface from which I read.

Mr. Feuron. Noj I mean within the general guidelines of the
act :

Dr. Mipreron. This is in response to the requirement prior to the
Air Quality Act of 1967, that the Department published criteria on.

Mr. Ferron. I am not questioning that. I am just asking, where
did the seven points come from? Were they mentioned by the com-
mittee in its report or by the chairman during the floor debate?

Dr. Mmpreron. The seven were exercises of prudent judgment by
our organization.

Mr. Fruron. I see.

I assume the criteria that affects No. 1 will be different—or I might
put it another way. The concentration, if you will, as it affects No. 1
will be different as it affects No. 7 ?

Dr. Mmpreron. I am saying the criteria for the sulfur oxides show
the gamut of effects from one through seven. In other words, you may
have very different pollutant concentrations with varying periods
of times of exposure causing a variety of effects depending, among
other factors, upon the nature of the receptor.

Mr. Fevton. Then it would be up to the States to determine
standards, and if they felt free to exclude one of your seven, I would
assume this would be permissible.

Dr. Mmbreron. Yes; up to a point. If a State depended rather
heavily upon its recreational values as a part of its real economic-
social structure, it might wish to adopt standards that would preserve
natural beauty. This is a State election, or local option, so to speak.

It is incumbent upon us to state what the dosages are that affect
those things. The least a State or community can do is be responsible
for the health of its people. It may wish also to be responsible for the
health of things, protection of things. These are options that can be
worked at different levels.

Mr. Fevron. I had not planned to go into it now, and perhaps it
might be better that it be done later, but section 108(k) authorizes
you to seek an injunction. I assume you would not seek an injunction
for all seven of those reasons?

Dr. MmpreroN. No. Because persons are not property. Therefore,
the criteria that deal with persons, the dosages that affect people may
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be different, but not necessarily, than the dosages that would affect
fabrics or trees or other things. '

Mr. FeutoN. So you would exercise section 108(k), then, only in
relation to No. 1 or No. 2% ‘

Dr. Mmpreron. Health of people.

Mr. Ferron. Including sick people?

Dr. Mopreron. Health of all the people, including sick people.
Let us not forget that we are talking about large numbers of people.
By its very nature, air pollution seldom, if ever, affects only a few
people at a time. In an area of polluted air, everyone is affected, to
one degree or another. Most of the effects are neither seen nor im-
mediately felt, but they are nonetheless real. It may take 20 years, or
even more, for emphysema to develop, even among people who live
where the air is heavily polluted. This is a real threat to the health of
tens of millions of urban dwellers. Furthermore, the numbers of people
who already have respiratory disease and who are particularly vul-
nerable to air pollution are by no means small. I believe Dr. Landau
has some figures on this.

Dr. Lanpau. Based on data from National Health Survey for the
period July 1966 through June 1967, the number of people in the
United States with bronchitis, without mention of emphysema, was
3,980,000; emphysema, without mention of bronchitis, 726,000;
bronchitis and emphysema, 197,000.

The same National Health Survey estimates that there are 5,380,000
people in the United States who have asthma. This would make more
than 10 million people who have respirator%r ailments which studies
have demonstrated are associated with air pollution.

"Mr. AuersacuH. May I suggest that we go through that list of
questions that you presented in the order we have them. We can come
back to any which you want to clarify.

" 'Mr. CarpENTER. As a preamble to that let me read a couple of para-
‘graphs from the transcript of January 18, which Mr. Daddario called
o my attention as exemplifying his concern. He was talking to Dr.
Blomquist.

What do you see that we used to do in order to be able to come to such :a clear
understanding about this or to a much clearer one than presently exists so we
can eliminate this confusion and have a level of confidence about the criteria
‘ostablished by which people can then move ahead and get support and be
willing ‘to-act under emergencies as they ‘arise?

Then, on a following page, Mr. Daddario states:

Wouldn’t it have a great deal of effect on what we are willing to pay if
we could know that it does have an ill effect at a quicker level than -we expect
or if*we can understand that it does not? If it does in fact aggravate those who
already have some kind of an illness, we would then approach it in‘a different

way altogether.

So, if you want to read the questions, then, and your replies, that
might carry us on.

Mr. Aversaca. OK. Do you want me to read them? I guess we
had better do that.

The first question:

A variety of data suggests that air pollution is not getting worse from year to

year in major cities. These facts ix_ldicate that the hazard lies in the air pollu-
tion episode when weather conditions magnify normal pollution loads to the

atmosphere.
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Are present efforts to eliminate’ episodes showing any promise? Is episode
elimination a possible alternative to year round improvements-in air quality?
Does the hazard in episodes make short term average: concentrations more mean-
ingful to standards setting than yearly averages?

Dr. MimpreETON. You see there are several questions involved.

I guess the first would be, is air pollution getting worse? The answer
to this would be that the air pollution problem is really spreading out
and thus affecting increasing numbers of people for longer time periods.
As the size of the urban areas increase, and as industry builds new
facilities in the outlying areas—in other words, with the spreading out
of metropolitan areas, the attendant transportation, traffic patterns
reach the suburbs so people can work in all these areas—the size of the
area affected increases, and in this way the magnitude of the air pollu-
tion problem increases.

This is to say that the more people are affected—and moreover they
are not affected solely while they are in downtown areas, but also while
they are now in residential sections. So the air pollution blanket is
spreading out.

As to your question about short-term versus long-term averages,
you really need both measurement systems. You need them for differ-
ent reasons. The long-term averages, which relate to pollution dosage,
reflect the chronic exposure to routine levels of pollution.

And the short-term averages show the extent and the frequency of
relatively high levels that will affect persons already ill, including
not just those with emphysema but also, as Dr. Landau mentioned,
the asthmatic patient and others.

Mr. CarpextER. Would you expect that a locality in setting stand-
ards, ambient air standards which would then lead to emission source
restrictions, would use both a long- and a short-term criterion?

Dr. MippreroN. Well ;

Mr. CarpEnNTER. And are these such that they would lead to roughly
the same emission-source restrictions?

Dr. MmpreroN. Let’s be sure we understand that there is a very
intimate relationship of short-term exposure to the long-term expo-
sure. They are mathematically related. The average on an annual basis
is an integration of all the peaks of the short-term exposures.

So, I would suggest that you can’t really separate them, except on
the basis of speci%c effects you may look to. ‘

Would. a locality or a State elect to have short-term or long-term
numbers as standards? I would think that they may wish to have, for
very practical reasons, a standard of ambient air quality that is on a
24-hour basis. Simply for regulatory purposes one needs to know day
to day -what is happening. This number, I would suggest, would be
si)lmething that wouldn’t be violated more than a certain percent of
the time.

I think the same agency would see the wisdom in having a longer
term average so they could have their sights fixed on what achieve-
ments are being made or what changes are taking place. So also they
would have a basis then to see whether they should be concerned about
the chronic effects as well.

Mr. CarpeENTER. Now in terms of Erospective environmental epi-
demiological research, would your emphasis on the short-term standard
allow the researcher to perform experiments and confirm the chosen
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short-term standard which was adapted from criteria, whereas if we
relied only on, say, annual exposures the experimental approach would
be so long that we might not be able to do it?

Dr. Mmpreron. That is why I prefaced my remarks by the mathe-
matical association of short term with long. And whereas the: rela-
tionship varies somewhat from area to area, one has to use ambient
air quality data itself.

Mr. CARPENTER. Yes.

Dr. Mmpreron. This would allow the research worker to project
in his experimentation those figures or those numbers that may meet
what his particular research needs were.

Mr. CareenTER. Well, would you say that it would be worth while
before the next step was taken, that is the translation of ambient air
standards to emission-source restrictions and perhaps substantial
changes in industrial or municipal or personal practices, to conduct
confirming experiments at the very point on the concentration-time
chart that you chose as your standard, to go in with animals or with
human volunteers and “to confirm that this was a threshold of
Tesponse ¢

Dr. Mmpreron. This confirmation, whether it is laboratory or field,
is not so much the question since the documents that relate to criteria
contain both.

T think maybe what you are referring to is the fact that in making
a diffusion model to relate pollution emissions to the ambient air
quality standard, by their geographic location, knowing something
about the tonnage being put out, the meteorology of the area, one then
can predict what the ground-level concentrations would be from a par-
ticular source for a particular period of time, and the air pollution
control agency may wish to validate whether in fact this occurs.

That is a different kind of validation, and I would see this would
have some merit in getting at emission standards to be determined by
local governments, but I don’t see the need to validate the earlier ques-
tion you are talking about.

Mr. CarpeENTER. You would say that restrospective data taken into
consideration in publishing the criteria would be adequate, would con-
tain t@his confirming evidence at the point, at the chosen standard
point ? ' ‘

For example, in a concentration-time plot, if you decided on a dose
which in ‘fact might not have corresponded actually in time and con-
centration to some retrospective research on an historical episode or
on animal work, your interpolation here would be adequate and you
would not perform confirming experiment at that dose? :

Dr. Mmoreron. I am really not talking about the confirmation.
We are talking about the fact that the several categories of events that
take place, that are health effects, are fairly well described as to
whether they are chronic or acute, and that we already know some-
thing about the dosage, in other words, the time concentration. And
regardless of where those will be located you can expect those effects
to take place. ‘

So if you are talking about validation and trying to'get an integra-
tion of chronic and  acute

Mr. Careenter. No, T am not, really. I was just simply talking
about where, if you wanted 24-hour standards and, in making up your
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criteria you had not been able to find any data on a precise 24-hour
exposure, or repeated exposures of 24 hours, would you then think
that it would be possible and practical to go in and check at 24 hours?

Dr. MoprLeron. I think what you are asking is a question that we
normally take care of in our research needs prior to publishing the
criteria, namely, we find out whether these things in fact take place.

Isn’t this a part of our—

Dr. Laxpau. Yes.

I think what you may have reference to is the kind of thing planned
in London, where, having adopted certain control measures, you now
go ahead and measure morbidity in London, illness in London, and
see whether or not the control measures have actually had an effect.

Certainly in the United States we would plan an ongoing program
to assess the control activity. If the measures we are using are reason-
able, there should be some reduction in the morbidity and mortality
from these diseases after appropriate control measures have been
taken.

Mr. CarrenTER. Well, to be specific if you choose, as New York has
done, I believe, 0.1 parts per million sulfur oxide, 24-hour period not
to be exceeded 1 percent of the time, would you think it practical
and worth while to conduct experiments at precisely that concentra-
tion for that period of time to confirm that this was a threshold
point of dose response in a properly selected sample of the population ?

Dr. MiopLeTON. Your question really is validation of a theoretical
assumption ?

Mr. CarrENTER. Yes.

Mr. Wirriams. Which is not theoretical.

Mr. CarpENTER. Empirical.

Dr. Mippreron. OK, empirical.

We are at the point, whether we want to validate that or
other things, we are at the point of using mathematical modeling of
sulfur oxide emissions from tall stacks to see whether the meteorology,
the formulas that have been produced for prediction, are in fact true,
and the fact that we do this for some physical measurement is no
different than being equally willing to do this for some biological rea-
son.

Mr. Auersaca. I think what we are basically talking about here is
how criteria are set.

The Congress has directed us to develop and publish criteria based
on whatever valid scientific evidence exists. We look at that scientific
evidence, every bit of it, eliminating what seems to be invalid or in-
applicable, and develop criteria based on what the data show about
the relationship between levels of pollution, both short term and long
term, and the effects that they prodI:me on health, property, plants, and
so on; so that the criteria are based on the best available evidence at the
time that those criteria are published.

At the same time, we continue our own research, and we continue
supporting research by other groups, and when and if that research
shows that the criteria we have published should be revised in any
way, they can be revised. It may, of course, confirm the criteria down
to the last decimal place.

Mr. CareeNTER. But you wouldn’t want this revision to occur after
some economic or industrial change had been made if you could have
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run simple tests within a reasonable amount of time to confirm those
points before the changes were made? ‘

Mr. Wiiriams. There are no such simple tests.

Mr. Auersacu. That is the whole point.

Mr. CarpenTer. That is what I was asking, whether you considered
it practical. -

Mr. Wirriams. No. ‘

Mr. AuereacH. No quick and easy ways. It is not likely that research
will suddenly produce a whole new set of figures forcing you to change
your judgments. X

Dr. SteicErRwALD. Also, I don’t think there is any point to verify. We
are saying that control to achieve that standard will preclude episodes
and will ‘preclude chronic effects because of day-to-day exposure. We
are only talking about what happens on 3 days a year, 1 percent of the
time.

That control, because of the strong relationship between the average
pollution for the year and the peak day of the year, the peak hour of
the year, and this 1 percentile point—there is a strong relationship.

‘We have been looking at this for 10 years, in 10 or 12 cities, We are
saying that control to that point will preclude the episode effect and
will preclude the chronic effect; so, there really is no point to verify.
You can’t expose animals to that level of pollution 3 days a year and
then not expose them to anything else, because that is not the way
people are exposed.

Mr. CarpENTER. Let me pursue this once more, because if this point
which a municipality would choose from the criteria which you pub-
lished had a confidence limit on it, as to whether it was one-tenth plus
or minus 0.05, that as I understand it might make a substantial dif-
ference to the power industry, a difference which all of us would want.
to know about and to be able to-consider. -

So perhaps I could ask this question. When a criteria for 24 hours is
suggested by your publication, what are the confidence limits likely
to be for the guidance of local government? o

Dr. Mppreron. The confidence that, would be involved here is not.
just a statistical one but the fact that we have exhaustively looked at.
all the information available. I think you are making a premise that.
the document might be a flimsy one in the first place. T want to dis-
abuse you of the 1dea right now. This is a very considerable effort, in-
volving exhaustive study and analysis' of the scientific data that are
available. ‘. o

And when we recommend a sét' of numbers being related for a par-
ticular chemical or criterion, dose response, what we say is not going-
to be said lightly or capriciously. It is going to be based on useful data.
If we don’t have the useful data, we will see that we get what we think
is required. '

And when you keep reiterating the need to validate, I read this as.
meaning that because scientific knowledge is never known at one
moment, that we may make some premature decisions. They are pre-
mature only in respect to the future, the speculative future. We have:
to deal with tthe pollution as it isnow.

So if you want to have fiducial limits set for a particular number,,
this is statistically possible. It is mathematically predictable.
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I think when we published our sulfur oxide criteria—and we gave
annual averages and we also gave them daily and hourly, and we also
gave the range of variability, which is standard treatment.

Mr. CARPENTER. And your criteria would also contain a cost factor
and a technological feasibility factor?

Dr. Mippreron. Not the criteria, themselves, but under the 1967
amendments to the Clean Air Act, criteria for a pollutant will be ac-
companied by data on the control techniques available to abate sources
of that particular pollutant, together with data on the cost of that
abatement.

Mr. CarrENTER. And you are saying that the difference between one-
tenth part per million sulfur oxides and two-tenths percent should not
be a contested point, even though that might relate to substantial
differences in the cost. of achievement ?

Dr. MipprETON. I am saying if there is clear-cut evidence that a
tenth protects the people and two-tenths doesn’t, there isn’t any
contest.

Mr. CarpENTER. And you are able to make that elear-cut distinction
before you publish the criteria?

Dr. MmpLeTON. If we are not able to make that, we certainly would
have expressed it in some range system so that there would be a clear
understanding on the part of the reader of the document about the
validity of the number.

Mr. Grisworp. I heard this number, John described, explained to
the Federal Power Commission, under cross-examination by attorneys
of the oil and coal industry, and the gas industry, and the one-tenth
of 1 percent which you are talking about is the lowest number at which
you can find health impairment. It eouldn’t find it below that because
research tools are not sifficiently sensitive.

When you are getting to one-tenth of a part of pollutant at a
million parts of air, you are getting down into fine numbers and fine
instrumentation. They just hadn’t been able to discover any health
impairmeént under that number, at lower levels, but this did not insure
that there wasn’t health impairment under that level. They couldn’
$ay that, either; under cross-examination.

Mr. CareENTER. But, of course, they have been saying that at 0.015
on an annual average the same judgment held.

Mr. Grisworp. Yes.

M}Il' CarPENTER. ‘So they have measured the much more delicate
tent ‘ ;

Mr. Grisworp.: Over a longer period of time.

Mpr. CarpENTER. Over a longer period of time.

Mr. Grisworp. Yes.

Mr. Feuron. Continue. |

Mr. CarpextER. Irv, why don’t you go on with the next question?

Mr. AverBacH. All right. [Reading] :

A common statement is that air pollution is getting worse. Does this mean that
there is more contamination in the air over a specific area in a city? or that more
areas in more cities are reaching a polluted level? Is there a saturation tendency

corresponding to geographical density of industry, buildings and automobiles?
For example, can automobile pollution get any worse in the central city ?

I think we partly answered that already.
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Mz, Careinter. I think you have adequately answered unless you
have sométhing you want to add. ‘

Mr, Grisworp: I would like to expand a little on that, John. This
question is asked of witnesses at committees of Congress and Senator
Muskie asked it on one occasion. e

Now, there is a tendency for air monitoring stations in given re-
gional dreas within a metropolitan- area to peak out at certain levels
under average conditions. And as Dr. Middleton' says, the outlying
areas tend to build up, but on the short-term basis where the potential
for episodes occur you have to take meteorology very much into
consideration. ‘

Now, when I say meteorology, I could say a lot of things, but just
to put it in"context, theairovera iarge city might be like the Mississippi
River down on the delta area. There are stagnant areas where the air
doesn’t move. There are other parts of the area where the air moves
very quickly and rapidly, up to 7 miles‘an hour, where in the stagnant
areas 1t is just circling around. It isn’t being evacuated.

Now, when you have an expanded area with high levels of pollution
over it, where the air condition or meteorology tends to maintain
stagnant periods in certain areas, the concentrations build higher and
higher in'those areas.

Followme ?

Mzr. CARPENTER. Yes.

Mr. Grisworp. In other words, a control officer with the responsibil-
ity for 1614 million people isn’t worrying about averages, he isn’
worrying about a 24-hour peak; he is worried about 14 consecutive
days-where these stagnant areas build up. ‘

These are the situations under which you have your so-called
episodes. And these are what you consider in developing a control
Erogram, to see that this doesn’t happen, because God help you if this

appens and you don’t have a pretty good explanation for why you
let it happen. :

“Mr. CareEnTER, If you have any more on episodes; we might take
that at this time.
- Mr. AurreacH. I think we would like to get an answer in the record
on it. That is, is episode’elimination a possible alternative to year-
round improvements in air quality ¢

Mr. CarrEnTER. Right.

Dr. Mmpreron. The ‘answer is very simply, “No.” I think it is
based again on our earlier discussion that you have different effects at
these high episodes as contrasted to lower level, long periods of time.

Episodes are to be avoided for the reasons that Mr. Griswold just
spoke to you about. But to try and control air pollution simply on an
episode basis is not good sense, it is not proper, it is an improper
attitude for the Government to assume, it doesn’t discharge the Federal
responsibility for the protection of the health of people.

Mr. Ferton. Is there any normal period that an episode will last
in different regions of the country ?

Dr. MippreTon. Yes. In T.os Angeles there are periods, Mr. Felton,
when it is normal for inversions to last for:

Mr. Grisworp. Fourteen days.

Dr. MmpreToN. Don’t you have 253 days a year in Los Angeles
when you can expect inversion of 1 to 2 days regularly ¢
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Mzr. Grisworp. That is right. However, for the most part, and here
is another common fallacy, anyone that thinks that concentrations
of air pollution of any contaminant being uniform over a whole city
is just as wrong as he can be. With 15 air monitoring stations over
Los. Angeles, over a period of 14 years, with 82 meterological stations,
with wind diréction and velocity, wé could plot wind trajectories in
a manner ‘where you could to some" degree, not always but some
degree, predict exactly when a high level of pollution—if it hit down-
town Los Angeles at 10: 80 in the morning, it would hit Pasadena at
1:80, it would hit Azusa out in the Pomona Valley at 3: 30. While the
previous concentrations were falling. This stuff goes in clouds, and
follows trajectories and those people that are exposed to these areas,
plus the stagnhant areas—there are four big stagnant areas over the
Los Angeles basin where you do have buildups.

But here again you get into a'philosophy of control. In air monitor-
ing, for instance, do you monitor the atmosphere, place your moni-
toring stations in those areas where you have a normal air condition,
what might be considered a norm for the area, in order to determine
the effective dose of a control program over a period of time, because
control programs take periods of time to implement, or do you estab-
lish the air monitoring program to protect the publict?

Now, if you want to do it to protect the public, you can put an air
monitoring station downwind from a powerplant and you can have
that thing going off at scale regularity, you see. I mean talking about
what you are talking about, and if you were living downwind, in a
prevailing wind direction from a powerplant, and understanding this,
you wouldn’t want any part of it.

But this one-tenth of a part per million—you talk about the differ-
ence between one-tenth and .15, for instance. Why I mean that doesn’t
mean a thing. ‘ :

Mr. CarpeNTER. Is that what you would recommend, that you would
put your monitoring station downwind ¢

Mr. Grisworp. You monitor for two reasons: One, you monitor to
protect the public, and the second thing is you monitorto find out what
is the general situation on a given contaminant, in orderto develop
an orderly and phased plan to get the whole thing for the entire area
down within a tolerable situation. :

Mr. Fevron. Dr. Middleton, in your testimony, I think you made the
statement, that the Los Angeles plan was most effective as it applied
to industries as opposed to, say, automobile traffic. I think you also
said that in major cities automobiles caused 75 percent of the pollution.

" Now, what does the State do'in a situation like this ?

Dr. MpprETON. You recognize that the reason that Lios Angeles, as
an example, has effective control for industries is that industries are
a source of pollution that they have the authority to control. It is not
that they wish to ignore the motor véhicle: Tt is the fact that the State
in that instance, California, has the control of the motor vehicle.

Ithink that is the case today across the Nation. The Federal Govern-
ment has assumed the authority and responsibility for motor vehicle
pollution control. The moving source of pollution is to be controlled
primarily by emission standards which are invoked across the country.

Now, in those situations, and they are not all on the west coast, they
are anywhere across the country, in which the control of the motor
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vehicle is inadequate to cope with the air pollution buildup, to which
the motor vehicle is a significant contributor, we are expecting any
organization that comes to us for control program grants to have a
plan of action which will deal not onl with the industrial source but
a plan to take care of mobile sources in an emergency situation.

Mr. Fruron. What percentage of your effort are you putting into,
say, title II of the bill relating to automobiles as opposed to title I?

Dr. Mmpreron. I can supply you some budget figures if you like,

Mr. Frrrox. Offhand, do you inow what the ratio is?

Dr. Mippreron. The effort on stationary sources versus that on motor
vehicles?

Mr. Ferron. Yes.

Mr. Wimriams. I don’t think we break it out that way.

Dr. MmpreTox. Ordinarily, we do not. But if the $64 million appro-
priated for fiscal 1968 for all our activities—including research, en-
forcement, training, criteria development, and so on—were to be
allocated either to motor vehicles or stationary sources, the total for
motor vehicles would be approximately $20 million. This is a rough
estimate, of course.

Mr. CarpexnTER. I would like to ask concerning your statement that
episode avoidance is not a suitable alternative—if studies have been
made on the relative cost of a national program that would eliminate
episodes and the short-term effects as opposed to a national program
that would eliminate the long-term effects, conceding that both effects
are damaging to health and that they are different?

Mr. Wririams. We said, I think, that elimination of episodes is a
practical impossibility—impossible as a practical alternative to con-
trolling sources of pollution on a year-round basis. There is no way
known to control air pollution in anticipation of episodes.

The data on meteorology, the pipeline we have to God’s intent, is
not good enough nor going to be good enough for us to ever .control
air pollution as we see it on that basis. : Lo

Dr. Lanpav. I think there may be some confusion with regard to
what we are talking about in terms of episodes. If by episodes we
clearly mean those unusual situations; such as the Thanksgiving Day
episode in New York City, this is one thing. But if you are thinking
about, pollutant levels which affect asthmatics, for example, these are
not the kind of things that take place only during episodes. These are
the kinds of effects that take place whenever you get even a fairly
moderate increase in the pollutant level.

Tt doesn’t require an episode to cause asthmatic effects, and we are
certain it doesn’t require episodes to cause effects on bronchitics-and
persons suffering from emphysema. ‘

What we ordinarily refer to as episodes are real disasters, in which
you have excess mortality, usually accompanied by excess morbidity.
That is, you have an excess number of persons going to clinics, and
S0 on.

In talking about episodes, you are talking about very high levels as
opposed to the fact that during the course of a year you have low
values and somewhat elevated levels, but certainly for most areas
nothing close to what we call an air pollution episode disaster. You
have to have unusual meteorologic conditions to hit this kind of air
pollution disaster.
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Mr. Wirtiams. It has been suggested many times that we deal with
the problem of air pollution mainly by relying on emergency plans
which could be put into action whenever a buildup of pollution might
occur. Such plans would include, for example, switching from high-
sulfur to low-sulfur fuels. This approach was suggested most recently
by the American Petroleum Institute, which hired an engineering firm
to make a study of its feasibility. The firm’s report, issued in May
1967, concluded that the plan would be impractical, principally be-
cause of the difficulty of making accurate forecasts of pollution build-
ups and of administering a system which would require action by
hundreds, and, in large cities, thousands, of private facilities on rela-
tively short notice. Furthermore, such a system, even if it would work,
would not be a substitute for full-time control of air pollution. This
kind of system might, in theory, take care of the worst possible situa-
tions, but it would do nothing about the greater threat to human
health associated with daily exposure to so-called ordinary levels of
pollution in urban communities. An emergency plan is a necessary
adjunct to an effective program for achieving and maintaining accept-
able air quality in a community, but it clearly is not and cannot be
used as a substitute for such a program.

Mr. AuerBacH. Your next question [reading] :

How do you reconcile the difference in physiological response among members
of an urban population? Is the air quality which would not affect even the
sick or allergic or weakened person a practical goal? Are there alternatives for
this portion of the population?

I think this has already been answered, in part.

Dr. Mmpreron. I will give you the answers I put down here.

Is the air quality which would not affect even the sick or allergic
or weakened person a practical goal? Yes. It is quite practical to estab-
lish goals to take care of these people.

Mr. Feuron. May I interject?

Practical, yes, from a scientific standpoint. I keep having problems,
though, with this abatement business, where you go before a.court and
they have to consider technological and economic considerations. It
is going to have to be a very wise court that makes this final judgment.
So I do think the “Yes” has to be modified to some degree to take care
of the practicalities of imglementation.

Dr. Mmpreron. I don’t think we have to modify whether it is a
practical goal at, all, Mr. Felton. I disagree with you, however I under-
stand your question.

If you are talking about implementation of the goal into a set of
local actions where economic and technical feasibility and so forth
are involved, that’s the area. where you need to find out what it is
going to cost and whether society is willing to support it. It is a differ-
ent situation. :

Let’s be sure we get goals se‘pa,rated from criteria from standards.
When you asked the question, “Is it a practical goal?” unequivocally
the answer is yes; it is a practical goal. Whether you can attain that
by an action program, and have standards and an implementation
plan, and is that practical, I have to say I don’t know. This has to be
evaluated by all the factors involved.

Mr. Feuron. OK.

Mr. CareENTER. That is a very good answer.
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Mr. Grisworp. Since Mr. Felton mentioned the abatement actions
and I have been deeply involved in all of them because the staff
assigned to me has developed the information on them and I am
presiding officer at the conferences, I would say there hasn’t been a
conference yet held where the economics, economic studies, and the
testimony didn’t show that the cost of pollution was far greater than
the cost of control, and this is in the magnitude of 10 times. And this
did not even include any health benefits.

All this did was include material benefits, like dry cleaning costs,
household costs, and this type of thing. And some of these studies
weren’t made by anyone that might be considered prejudicial, such
as we were. This latest study was made by Ernst & Ernst, a firm
entirely apart and under contract to us to bring the facts out.

Here again in the Washington, D.C. study:

Mr. Frrron. Would you supply some of this material for the
record ?

Mr. CareEnTER. I might say they supplied Michelson & Tourin’s
Washington, D.C. study, which I consider to have a number of inter-
nal inconsistencies.

Mr. Grisworp. Well, it depends. That was the first study that they
made, and I would say in viewing that one and one they did for us
in New York, where they considered both sulfur oxides and par-
ticulate control, that data, in conjunction with other economic studies
we made based on studies of two cities in the Ohio River Valley, where
there are identical ethnic backgrounds, identical market, 1dentical
everything except the degree of pollution in the area, where it came
out I think to $245 per family of four; excessive cost, in the polluted
city more than the other city, as against the cost of control which ran
to a bare fraction of that.

Dr. Mivpreron. If we could revert, Mr. Felton, to the other parts of
the same question : Are there alternatives for this portion of the popu-
lation ? We don’t have any practical alternatives at this time. We just
don’t know what to do. But we have a limited number of studies that
bear on this issue. ]

Mr. CarpENTER. Such as the provision of hospitalization or the alert-
ing of bronchitics?

r. Mmopreron. Yes. And can you protect the hospital space that
you are going to send them to is a very important part of this. What
do you do?

Dr. Lanpavu. This protection you are talking about relates only to
an emergency situation. But we have to be concerned with the popu-
lation during this exposure for 20 years or 30 years before people de-
velop either bronchitis or emphysema. So we are very much concerned
about the long-term chronic effects, not only about protecting the popu-
lation during acute episodes—during acute disaster periods.

Dr. Mmpreron. This is the value of the program, you can see, in hav-
ing the preventive aspects. We are attempting to avoid having epi-
sodes. We are attempting to avoid having more emphysema patients.
We are attempting to prevent these things from happening. So if we
work at the episode level to just chop off the peaks we still'have basi-
cally this chronic threat to the population.

You need to get the regular, routine levels of air pollution down so
we begin to have relief, so we have fewer of this elite population, if
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you wish to separate them at this point, to contend with in an episode
situation.

Another part of the program that we unfortunately don’t under-
stand at the moment is what are the differences in pollution levels in-
doors and outdoors. What is the difference in this room compared to
outside on the street.?

We just have not had time, money, or facilities to answer this, and
it is part of the question of how well can you protect people indoors.
‘We are very poorly prepared to cope with that question. We could
just enunciate that we don’t have any practical way of doing it.

Mr. AuerBacH. The next question, which I think we fairly well
covered [reading] :

Please discuss the meaning to practical administration of the law of such
statements as “air quality that will not harm or offend man, animals, or plants”
and “the health of even sensitive or susceptible segmenty of the population would
not be adversely affected.”

I believe those statements come from the air quality criteria docu-
ment. Dr. Middleton has already commented on the meaning of those.

The next question [reading] :

0Odors are considered air pollutants but raise a great problem of value judg-
ment. As Senator Randolph has said, some people are willing to put up with the
odor of limburger cheese; Are there instruments which will evaluate odors (not
merely detect chemical compounds) ? Or odors evaluated by panels of persons?
Are criteria for odors contemplated under the Air Quality Act?

The next question also talks about measuring odors.

Mr. Feuron. First of all, are you in the odor business?

Dr. MippreroN. Yes. We aregetting rid of them,

Mr. Wirriams. Everybody doesn’t believe it, but [Liaughter.]

Dr. MippLeTON. Yes; we consider odors to be air pollutants, not only
because they are a nuisance, but also because they have other adverse
effects.

We recognize odor as being a serious problem in some places and.a
nuisance; of course, in many places. There are some cases in which
odors are serious enough to be a well-documented health hazard.

We have conducted consultations, a conference, and also recently had
a hearing, have we not, Mr. Griswold, on an odor problem in the State
of Delaware?

But to the point can-we measure odors easily, available instru-
ments to measure odor objectively are very crude. We rely on panels of
people. We rely on multiple-choice, three-point validation system.

We are in the process, through several contracts, of establishing the
selection of panels and how to use them. These things, I think, em-
phasize that we do not now have instrumentation to sense odor and
make a quantitative evaluation of it.

We do have the capability in a limited way to identify chemical com-
pounds and quantify them. We are now in the process of trying to
1dentify what the chemical compounds are that are specifically associ-
ated with an odor factor. So this is the state of our knowledge in this
particular field. :

Mr. Freuron. In other words, would you say that the common law of
nuisance could not take care of the odor problem ¢

Mr. Wirriams. It hasn’t.
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Dr. MpreroN [pointing to Mr. Griswold]. I was thinking of your
experience in Los Angeles.

Mr. Ferron. How 1s your approach going to be different?

Mr. Grisworp. If you apply for an injunction under a common law
procedure you havea very difficult time in abating it, you see. How-
ever, if you have stringent rules in regard to odor where it is ade-
quately described and they are to become law and then are enforced
with adequate evidence, you can get through the court. ‘

But in the cases Dr. Middleton is talking about, in two cases I recall
on odors—one was the rendering plant at Selbyville, which gave out
a strong pungent to a nauseous odor, the medical practitioners in the
town testified to the fact that this type of odor was a health impair-
ment because of nausea or vomiting that took place under certain
occasions or eontinued loss of sleep and this type of nervous strain was
very difficult for respiratory cardiac patients.

In another one, and this was a little amusing, of a Ticonderoga
papermill, New York, affecting Shoreham, Vt., across the lake from
Ticonderoga; the odors of these mills, according to businessmen, and
particularly to motel and hotel operators, seriously impaired their
business, because even honeymooners that stayed there and checked in
early in the evening left at 12 or 1 o’clock because they couldn’t stand
the odor. :

Mr. CarepnTER. What was the disposition of that case?

Mr. Grisworp. It was to require the International Paper Co. to
put on control equipment that would materially reduce or eliminate
the odor to a point where it would not occasion a problem in Shore-
ham, Vt. ‘

Mr. CarpeNTER. And that was successfully accomplished #

Mr. Grisworp. That has been accomplished, except right now Ver-
mont is complaining again and it is possibly because the mill is running
at peak capacity and 1s overloaded, and they are contemplating build-
ing another mill there three times as large.

Dr. Miopreron. Mr. Felton asked : “Is the present law system ade-
quate, and how would we approach it differently ¢”

I think from our comments you may have sensed how we would do
it differently, in that we would attempt not to rely on just a public
reaction, an adverse public reaction to some smell, an odor, but rather
be able to identify this chemically so some law could specifically re-
gard the regulation of that compound, so we wouldn’t have to rely on
nuisance law, with all its vagueness.

We would say hopefully in our publication of criteria on odors we
could identify the odor constituents that are obnoxious and give the
measurement techniques for sensing them, and then, by establishing
the threshold of sensory perception, establish levels that would be
acceptable or not.

Mr. CarpENTER. Would you infer that you would eventually publish
a criteria for cadavering, for instance?

Dr. Mmorerox. I would have to say I don’t know what you mean by
this. How to dispose of :

Mr. Grisworp. Odors from rotting human

Mr. CarpenTER. One of sulfur-containing amines from rotting meat ?

Dr. Mmpreron. Very well could.
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Mr. CarpenTER. And you would get that specific?

Dr. Mmprerow. I think until we are specific enough to identify the
odor factors, we will never be able to specifically enunciate what it is
to be cleaned up, except in very vague terms.

Dr. StereerwaLp. I think hydrogen sulfide is one that we certainly
could go after. The current plan is to think about going out after it as
a separate pollutant, although it is one of the most common odors.

Dr. MmpLeron. Methyl mercaptan is another one.

- “Mr. ForroN. Would you say it is a little lower on your priority list,
though, than some of the other items in general?

Dr. MippreroN. Odor criteria ¢

Mr. Feuron. Yes.

Dr. MmpreToN. Yes. I think we indicated our primary emphasis is
on criteria’ for particulates as a class, to be followed almost simul-
taneously by republication of eriteria for sulfur oxides, and from there
we would expect to go into carbon monoxide, and then we will give
consideration to the others we have mentioned—hydrocarbons, oxides
of nitrogen, and oxidants.

Mr. CagreEnTER. Can you be more specific at this time on your time-
table for those first three? _

Dr. Mivpreron. I plan to have the criteria for particulates and sul-
fur oxides completed this fiscal year. And I plan to have several air
quality control regions designated so that full implementation of the
Clean Air Act will begin.

Mr. CarpENTER. Right.

Dr. Mippreron. Is that timetable to the point ¢

Mr. CARPENTER. Yes, sir.

Mr. AvereacH. The next question:

A Bishop, Md., .plant is under HEW orders to end unpleasant odors. The
company says it will challenge the constitutionality of the Air Quality Act
if the Secretary of HEW seeks a court injunction to enforce the order. On
what grounds would the company base its case? What is the HEW legal
opinion? Do you know of any other resistant court suits concerning the Clear
Air Act as amended?

Dr. MmpreroN. I can read a statement regarding the Bishop Proc-
essing Co.’s challenge. [Reading:] :

Presently .there is no pending litigation involving the Clean Air Act. In a
suit entitled “Bishop Processing :0o. v. Gardrner,” the company asked the Federal
district .court to .review its claim, made at the public hearing that the statute
was unconstitutional, The Government’s motion to dismiss that suit was granted
on the grounds that the suit was premature, without mention of the constitu-
tional issue. At this time, any discussion of grounds on which the Bishop Proc-
es$ing Co. may rely 'inh ‘attacking the -constitutionality -of the: Clean Air Act
would be speculative and of course, inappropriate. It is the view of this Depart-
ment that the statute’s constitutionality will be upheld.

Mr. FrrroN. Do you know of any State cases involving this same
general area ? : ' ‘

Dr. MmpreroN. Mr. Griswold, will you reply to that question ¢

Mr. Grisworp. The only one was Western Oil & Gas Association,
which, in Los Angeles, questioned the constitutionality of rules and
regulations limiting the sulfur content of fuel oils burned in various
. powerplants and other in industry, there. And the net result of that

1s that they lost all the way up to the State Supreme Court, and then
they finally withdrew from that.
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Mr. Ferron. Did it have the same factors—

Mr. Grisworp. Constitutionality.

Mr. Feuron. Yes, but did the regulation have the same factors
such as considering the technical feasibility of it and its economic
impact ?

Mr. Grisworp. Yes.

Mr. CarpenTER. Was it due process ? .

Mr. Grisworp. Well, it was unreasonableness and stuff like this,
which requires the burning of oil or of fuels not to exceed one-half of
1 percent sulfur, which practically legislated natural gas, up until
this Indonesian oil came in, under the new oil import.

Mr. CarpENTER. Proceed.

Mr. AuersacH. Allright.

The next question, or the next series of questions concerns carbon
monoxide : First, what is the evidence that carbon monoxide levels are
increasing in the Times Square area ? i

Dr. MpreTon. I don’t think we have that specific information, do
we?

Mr. AuereacH. We have ‘not ourselves been conducting measure-
ments in the Times Square area.

Mr. CareENTER. We will put in the record this quote from Science
Magazine, which is the reason for that particular question.

Mr. AuersacH. Yes, there is a quote.

(The quote referred to follows:)

Lethal Air Pollution: Warnings of an impending crisis ‘because of carbon
monoxide levels in New York: City have been issued by two pollution experts.
On 26 October New York City’s Air Pollution Commissioner, Austin N. Heller,
stated that growing carbon monoxide levels may force the banning of cars and
trucks during certain hours in some areas of Manhattan such as Times Square.
Myron Tribus, the dean of Dartmouth’s School of Engineering, recently issued a
stronger warning: “We're on our way to a public catastrophe * * *  Carbon
monoxide levels in New York City are approaching the.lethal level.”

Mr. CarpenTER. Yes, but please go on to the remaining questions
then, whatever you have prepared.

Mr. AuverBacH. All right. [Reading:]

Without published criteria on carbon monoxide, how can “lethal levels” be
judged?

Mr. CarpenTER. May I interject here a reference to this table, table 4
in the Degartment of Commerce report, the “Automobile and Air
Pollution,” part 2, page 16, which was also submitted, I believe, in a
similar form to Senator Muskie, last year, which indicates that in
New. York, Chicago, and Cincinnati, where measurements have been
made in 2 consecutive years, the values for 1967 are less than those for
1966 in a majority of instances.

I am unable to comment on the statistical significance of these; but
they do suggest questions that we are asking about saturation with
respect -to -automobile  density, the problems raised by this article
quoted from Science Magazine, and the concept that in California
and now in the Nation we are establishing emission-source restrictions
without the benefit of published Federal criteria.

You provided as an answer to-Mr, Daddario’s final question a résumé
of the California situation which indicates that their standards are
30 parts per million for the level mid-8-hour period, called serious
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8-hour exposure, and 120 parts per million for 1 hour exposure, and
I would appreciate your contrasting these figures with the industrial
hygiene standards of 100 parts per million:

Dr. Lanpavu. No, they are now 50, aren’t they? i i

Mr. CareentER. The latest information I have is contained in “In-
dustrial Hygiene and Toxicology,” volume 2, 1962. )

Dr. Lanvau. I think the tentative threshold limit value is now
50 parts per million, but we can check that.

Mr. CarpPENTER. Yes, if you would. Sl

And in this table, in this particular volume, the indication is that
a concentration inhaled for 1 hour without appreciable effect is 400 to
500 parts per million.

Dr. Laxpau. Yes. On this 50 parts per million, we can read from
the testimony that was submitted to the Muskie hearing. It says:

Fifty parts per million is now recommended as the upper limit of safety for
health in industrial workers exposed for an 8-hour period.

So that 100 parts per million has now been reduced to 50 parts per
million,

Mr. CarpENTER. Whereas, these measurements taken in traffic rarely
exceed that, although of course, they do in some cases. But the general
question is the—what should be the layman’s reaction to this emission-
source restriction at this point before criteria have been published ?

Dr. Mmprerow. First of all, let me say that the carbon monoxide
levels in the Los Angeles area, for example, are going up about
5 percent per year, which is just about the increase in motor vehicle
population.

Mr. CarpentER. Excuse me. Would that be at, say, 6th and Spring?

Mr. Grisworp. It is the downtown area.

Mr. CarpeEnTER. But it would not be at any one point ?

Dr. Mmpreron. Concentration downtown would go up some, but
the total tons of carbon monoxide in the whole area is increased beeause
the total motor vehicle population is increasing.

Mr. CarpenTER, Well, excuse me again, but if I could call attention
to figure 12, on page 21, of this document, which is a moving 12-month
average, could you comment on that chart, the dotted line being carbon
monoxide, indicating a decrease in the last year?

Dr. Stereerwarp. If you are looking  at, say, average monthly
temperature variations from year to year or average rainfall or average
wind speed, these have great variations. :

Mr, CarpenTER. And there are cycles longer than a year.

Dr. Stereerwarp. Yes. There is no possible way to.take a 2- or 8-
or even a 4-year period. And if you ignore meteorology and depend
only upon concentration, you cannot draw any conclusion,

Dr. Mmoreron. May I also point out in reference to figure 12, that
the period 1961 was lower than 1960.

It is difficult to read on the graph—it would appear to be a significant
drop, but since it is an annual drop I think it emphasizes ‘what Dr.
Steigerwald has just said. :

Mr. CareentER. They are moving 12-month averages.

There are points on that curve for each month, but they have shifted
the 12-month average, you see, in plotting it.
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1 assume that you are inferring that all of this variation is due to
meteorology and that there is a long-term increase in the local con-
centration of carbon monoxide?

Dr. Mippreron. That’s correct.

Mr. CareextErR. And you have—-—

Dr. Mippreron. You perhaps have a better expression of the
meteorological effect in figure 12 on nitrogen oxides, in the fact that
you see shifts in its sources. Now let’s be certain we also understand
that changes in levels, even though they are moving averages, are often
due to the change in location of the monitoring station, so that when
one looks at the data one must not make the immediate assumption
that the change is real in the sense of the ambient air level concen-
tration in the region. ‘

Dr. Stereerwarp. The other point is that carbon monoxide, coming
from the automobile almost exclusively and coming at high concen-
trations at the exhaust pipe, with a great decrease in concentration as
you move away, is very sensitive to many things. And if in 1965 they
happened to open a new freeway that took a good share of the traffic
off the street in front of that sampling station, you would see drastic
differences.

Mr., CARPENTER. Yes.

Dr. Stereerwarp. At that one sampling spot.

Mr. CarpExTER. My question then would be: Does the national
center have data that rigorously affirm that local concentrations of
carbon monoxide are, in fact, increasing, and that there is not a
saturation of automobiles per city block, and so on, which prevents
any increase?

Do youhave such data and could you guide us to it?

Dr. Laxpau. If you are thinking in terms of a specific street, it is
very likely that there are certain streets that can take no more traffic.
On the other hand, if you think in terms of the background levels of
carbon monoxide, this means that people who live adjacent or fairly
close to the freeways will be subjected to values which will be lower
than those on the freeways. But they also will be getting background
values from the areas right around the congested streets.

So the background levels are tending to build up even though the
levels of carbon monoxide directly adjacent to the freeways just can’t
inerease any more because you have a very restricted area, unless you
have a highly unusual meteorological condition.

So, it is true, T suspect, that given areas can’t handle any more cars
and that the level of carbon monoxide really has kind of a ceiling,
unless you have an unusual meterologic condition. But the background
values can increase.

Mr. Ferron. This is the same as the comments regarding the
suburban level ¢

Dr. TLanpau. That’s right. Tt is going from the city and spreads
out. So you have much more of an equalization, I would say. So the
higher values tend to spread out even though there may not be any real
increase in the carbon monoxide in a given block just off the freeway.

Dr. StereErwarp. We now have done this in a random model, and
have underway more sophisticated models that try to take meteorology
and figures of traffic density in each square mile of the city in attempts
to relate these two into ground-level concentrations at different points




in that city, say in the year 1985, as an attempt to look ahead at how
bad will carbon monoxide be at ground level in that city, gtrid by
grid, square mile by square mile, 15 years from now. This is being
used in an attempt to compute back to what sert of standards do we
need now at the tailpipe, to say, preclude hazardous situations 15
years from now.

Dr. Lanpav. I think what we are saying is that, taking the popula-
tion as a whole, there is a greater residential exposure as. you have
more cars, so that the population not only directly adjacent to the free-
way but a little farther away and farther and farther away from the
freeway is being exposed to increasingly elevated levels of carbon
monoxide as the numbers of cars and car usage increase within the
city.

Mr. CareentER. Increasingly elevated, but far lower than these
values reported in the National In-Car Test?

Dr. Laxpavu. Yes. I think these background values—the resideritial
exposure would have to be lower than these in-car values pretty much
by definition. I would like to quote a statement from the Swedish
Medical Air Quality Guides, which may have some relevance. It says:

It is to be expected that persons especially sensitive to anoxia, those suffering

from diseases of the heart and lungs, for example, are also sensitive to exposure
to low concentrationg of carbon monoxide.

Then it says:

With respect to the effect mechanism of carbon monoxide, it may be questioned

whether any threshold value exists for persons sensitive to anoxia. In any- case,
no investigations have been carried out ‘which show where such a threshold
level is to be set.
I think what we are saying, then, is that we cannot accept an industrial
standard for the general population. Further, we are not certain, as
the Swedish experience indicates, we are not certain as to what is the
proper level for persons who have deficiencies, certain kinds of de-
ficiency in ‘the terms of the oxygen-carrying capacities of the blood,
to be able to make a judgment as to what threshold level is at which
these people will be affected.

Certainly there is every indication that this level will have to- be
substantially lower than the accepted industrial levels and ce tainly,
probably very definitely, lower than the levels that would be found
In cars.

Mr. AvEreacH. Dick, do you have further questions on carbon
monoxide?

Mr. CarpentER. Yes, I do, and they are related not to carbon
monoxide per se but to the question which Mr. Daddario asked. Dr.
Middleton answered to the effect that the rapid promulgation of ex-
haust emission restrictions was not going on in the dark, that you were
following the lead of California, which had, in fact, followed this
same sequential process of criteria to standards to emission controls.

My question is related to that answer, in which I have been unable
to ascertain as yet how California did arrive at the progressive reduc-
tion of carbon monoxide to these 30 and 120 parts per million standards.

Dr. Mmprerox. Let me just generally say that the emission standards
for motor vehicles in California were reached based on the belief that
air quality in the early 1940’s was satisfactory. And projections then
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were made from, later motor vehicle levels, this was in 1959, I believe.
I will ask Mr. Griswold to give you more details since he was in-
volved in this.

Based on the population at that later time and the existing levels of
carbon monoxide, projections then were made back to the period when
carbon monoxide was believed not to be a factor, nor eye irritation to
be a factor.

Mr. CareeNTER. What was the factor in carbon monoxide effect?
This is what T haven’t been able to ascertain.

Dr. MippLeroN. You mean the adverse effect?

Mr. CarpENTER. They have no adverse effect.

Dr. Mmprerox. Well, adverse, in this sense, as damage to plants and
destruction of property or impairment of visibility.

Mr. CarpenTER. Carbon monoxide does damage plants?

Dr. Mmprerox. No, it doesn’t damage plants. I am saying the word
“adverse”— ‘

Mr. CARPENTER. So it is not applicable to carbon monoxide ?

Dr. MmbLeron. It was believed not applicable to carbon monoxide,
because it had no physiological function at that level. We are mixed
up now in using California’s terms of three categories as contrasted to
one criteria,

Mr. CarpEnTER. Their footnote, which I would assuine is essentially
their criterion here, says: :

Given certain assumptions concerning ventilatory rates, acute sickness might
result from a carbon monoxide level of 240 parts per ‘million for 1 hour in
sensitive groups because of inactivation of 10 percent of the body’s hemoglobin.
In any event, it is clear that when a population exposure limit has been set for
carbon monoxide, because of exposures from other sources, community pollution
standards should be based on some fraction of this limit. ‘

So I assume they took this 240 acute response in sensitive groups,
divided it by two for their 1 hour exposure, and by eight for their 8-
hour exposure, to get, this fraction of safety?

Dr. Mmpreron. I would have to do an awful lot of recalling to get the
old numbers back. :

Mr. Grisworp. You recall, John, when we were all discussing the
criteria. out there, and also the motor vehicle standards? There were
two major theories involved : One was the rollback theory, the one Dr.
Middleton mentioned, to an air quality existent prior to popular
reaction in the early 1940’s. So a calculation was made based on 1956
or 1957 vehicles of how much carbon monoxide was being put out by
those vehicles registered and operating in 1940,

Mr. CarpeENTER. Just as a tonnage.

Mr. Grisworp. On 4 total tonnage basis. Then the degree of control
required by ‘California in its original motor vehicle emission standards
for carbon monoxide was related to that percentage of control that
would result in the estimated number of motor vehicles registered in
1970, not putting out any greater tonnage of carbon monoxide than
those that were registered in the early 1940’s. :

That was true on hydrocarbons, too. However, in the meantime, the
State Department of Health was developing these standards and,
realistically it seemed that in the calculations which resulted in the
standards which you have just read—they fitted in beautifully with
the 1940 rollback system.
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Remember, these were some of the first standards that were devel-
oped. It was recognized that not all of the knowledge was in, but their
basic philosophy in the developing standards was to get a consensus
of what the standards should be based on medical knowledge extant,
to amend them as new knowledge became available, and also to pin-
point that or those areas where there hadn’t been enough research done.

Mr. CarpeNTER. And the Federal Government then has followed
the California emission restrictions without particular regard to
whether the rollback theory, or a stringent health criterion was the
source of those standards?

Dr. MmpreroN. This is what is being refined now for the purpose
of producing the criteria that will be published in the next fiscal
year.

Mr. CareenTER. For hydrocarbons and for carbon monoxide ?

Dr. Mmpreron. Carbon monoxide will come sooner.

We have learned enough about what carbon monoxide does to
people to be much more concerned with the health effect than just
the rollback. We understand that the smoker is much more prone to
the adverse health effects of carbon monoxide because he has already
laden himself with carbon monoxide. So the smoking population is
a more vulnerable population.

We also have learned more not only about the carboxyhemoglobins,
but also about motor effects.

Perhaps, Dr. Landau could elaborate just a bit on this.

Dr. Lanpau. There is increasing evidence now becoming available
about the effects of relatively low. levels of carbon monoxide. They
have an effect on psychomotor performance. They have an effect on
people’s ability to discriminate time and visual stimuli effectively.

These are things which are very important from the standpoint of
driver efficiency. That is, if carbon monoxide at the levels which
people are being exposed to in cars is that level which in our labora-
tory experience indicates that people do have deficiencies in judgment,
that they do make mistakes in judgment much more often, that the
have much more difficulty in reaction times, in terms of what we call
intelligence perception—this, then, clearly is of significance to us.

Mr. CareentER. Would you infer from that, that cigarette smoking
should be considered in issuing drivers’ licenses ?

Dr. Lanoavu. Realistically, I don’t see how you can. I think in prin-
ciple that probably would be a good point.

(A short recess was taken.)

Mr. Feuron. Dick, there are still a lot of questions here. Take the
ones that you really want.

Dr. Laxpau. We will have to get you some data on New York City’s
measurements of ‘carbon monoxide - particularly during the 1966
Thanksgiving Day episode, when the levels were relatrivgly high.

(The data referred to follows:)

At the Central Laboratory Station, located on Bast 121 Street in Manhattan,
hourly ‘carbon. monoxide values -on November 24, 1966, were as much as %
times the hourly average value for corresponding time periods during the rest
of the month.

Mr. CarpENTER. Let’s get to this one, then—I will have just two
more.
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In real life, polluants occur together rather than singly and effects
are changed due to weather, smoking, infectious agents, et cetera.
What is the likely magnitude of error in cost-benefit judgments for
standard selection when criteria are established only for each pollutant
alone? Does the large number of possible combinations rule out
criteria establishment for complex atmospheres?

Dr. Mmpreron. That is fairly easy to answer. It is easy to answer
in the sense that you are probably less likely to make errors for single
pollutants based on the fact that they are acting in concert, since
synergistic or enhancement effects are likely to mean that the numbers
should be smaller than the criteria will be for the single pollutants.

Let me illustrate the case

Mr. Feruron. In which way? ‘

Dr. Mmpreron. In the way that an ozone level that causes damage
to tobacco is a very different number and much smaller when sulfur
dioxide is also present. Five times less ozone is required to produce
the same effect, and sulfur oxide in neither instance causes any effect.

Mr. Ferron. So that, if you issued criteria for ozone alone you
might, in fact, err?

Dr. Mmbrzron. We might not be protecting the public as well as
we should.

Mr. WinLiams. Yes. :

Mr. CarpeNTER. Then how do you propose to deal with these possi-
ble synergistic effects? !

Dr. MippreroN. By trying to get the knowledge that shows what
is happening in synergistic systems. Until we know something about
the synergistic effects, we are obliged to use the best scientific knowl-

edge that is available for the individual pollutants.
Mr. CarpENTER. DO you put a safety factor in?
Dr. MpLeron. No; our criteria are statements of fact. Let’s make

that clear: Criteria are expressions of effects that occur for a given
dose.

Mr. CarpeNTER. Would you recommend that a State using your
criteria to set standards usea safety factor because of a lack of knowl-
edge of synergism? ‘

Dr. Miopreron. That certainly ought to be considered whenever
standards are set. If an adverse health effect, to give you an example,
is caused by a tenth of a part per million of something—that is the
minimum threshold effect—and half that, 0.05 parts per million of |
the same pollutant causes agricultural damage of economic concern

Mr. CareeENTER. Y ou choose that.

Dr. MmpreroN (continuing). Then you choose that to assure that
at least you are not going to hurt people and you may even get the
support of farmers in cleaning up the air to help their own economic
interests.

These are the kind of things that have to be done at the local level.

Mr. CarpenTER. Now the other question I had

Dr. MippLETON. Excuse me a minute. I want to ask if Dr. Landau can
give us an example of synergistic action that affects people?

Dr. Lanpau. The most common one is the combination of particulate
matter and sulfur oxides.

The Russians have taken this into account. They have standards
for individual pollutants, 96 of those currently, but they also have
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standards for combinations, including combinations where there are
synergistic or interacting effects. v

Each of those. is reduced in some proportion se you get something
less than the standard for the individual pollutants you started out
with. So this problem is not unique, you see, to: American experience.

Mr. CarpenTER. Then, the answer to my question is that the large
number of possible combinations does rule out criteria. establishment
for .complex. atmospheres ? : :

Mr. Wirizams. No.

Mr. AuersacH. Are you talking about a single criterion for air
pollution ? ‘ : ‘

Mr. CareentER. Or for two. For sulfur oxide and particulates, to
be specific. ‘ ,

) VVgould you contemplate issuing a criteria for those two in combina-
tion : i ‘
Dr. MiporeroN. I guess I am having difficulty understanding what
the real point of the question is.

It would have to be a third-party system. Where you had particu-
lates and sulfur oxide interacting -and ceitain:concentrations having
effect, you would have a variable number, depending upon relative
proportions. - ‘ .

Mzr. CareentEr. It would be like this oxidant chart on page 8 of
the Commerce publication.

Dr. Miopreron. Well, if we knew that the enhancement. or syner-
gistic effect took place in a physical-chemical way as this, it could be
predicted. We don’t know that now. The size of the particles is very
important, but we are uncertain whether the nature of the particle is
important. Present indications are that maybe the nature of the surface
of the particle is less important than its size. We simply don’t have
enough information at this time to put together this kind of a syner-
gistic criteria system.

Mr. CarpentER. OK. That answers my question. The last one, and
one I am particularly interested in:

Are our planned efforts and expenditures in air pollution control being sub-
jected anywhere in government to a comparison with other alternatives to increase
the general health of the public?

Dr. Mmpreron. The Congress has clearly established the fact that
it is concerned about air pollution and it has set some goals. The new
amendments to the Clean Air Act, for example, call for some specific
missions to be performed.

The fact that we have appropriations and funds seems to me to have
uniquely and explicitly described the extent to which we do need to
expﬁnd at least this effort to cope directly with the air pollution
problem.

As to trade-offs, you will recognize that we have a specific request in
the Clean Air Act that addresses itself to the cost of air pollution, in
the order of cost-effectiveness studies and the like.

And, we have a number of contracts that are beginning to be set in
motion that relate to this question,

So I answer you in the sense that we have a mandate to clean up the
air with a law that says how we would like it done, and we are pursuing
that, and the larger nature of the question you described is a matter
of departmental concern here.




The Department is pursuing it in its adjunct activities as a separate
operation. But the cost-effectiveness system that you speak of—we
have already begun some work with the Council of Economic Ad-
visers, and I am sure we will have more.

Dr. Steicerwarp. We are actively trying to find the cheapest way
to solve the air pollution problem. We are doing a number of cost-
effectiveness studies of alternative control schemes, and so on.

The bigger question of how do you relate money spent for air
pollution or for noise control or for crime in the streets is not our
mandate.

Mr. Winniams. I would say that that answer to that question is
provided largely by the Congress of the United States, which decides
which bills it will pass and which it won’t, and what kind of appro-
priations it will allow. In addition, you have, of course, the Bureau
of the Budget, the Office of Science and Technology, and the Council
of Economic Advisers in the executive branch trying to make these
decisions. :

Ultimately, I think the public is making these decisions. The pub-
lic, I think, has evidently convinced virtually all Congressmen in
both Houses that it would like to see a lowering of air pollution, and
80 we are given this job to do.

Mr. Feuton. Gentlemen, we thank you. I think this meeting has
been very helpful.

(Whereupon, at 4:20 p.m., the committee was adjourned, subject to
call of the Chair.) ‘
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House or REPRESENTATIVES,
CoMMITTEE ON SCIENCE AND ASTRONAUTICS,
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Washington, D.C.

Mr. Joseph M. Felton, counsel for the committee, and Mr. Richard
Carpenter, Legislative Reference Service, Library of Congress, met
with Mr. Joe % Moore, Jr., Commissioner, Federal Water Pollution
Control Administration, and other officials of the Department of the
Interior, in room 4421, Main Interior Building, Washington, D.C.,
at 1 p.m. Accompanying Mr. Moore were Mr. John T. Barnhill, De-
puty Commissioner, Dr. Leon W. Weinberger, Assistant Commis-
sioner, Research and Development, and Dr. Allan Hirsch, Assistant
Commissioner, Program Plans and Development.

Mr. FrrtoN. Gentlemen, we do thank you for meeting with us. As
we mentioned earlier, Mr. Daddario suggested that it might expedite
matters if we meet informally and discussed these questions rather
than submit formal questions for the record.

Dick, would you like to start right in with the questions?

Mr. CarpENTER. Yes. As you recall, Mr. Ryan was very interested in
the problem on the Hudson River and the approval of the percentage
of treatment as contrasted with some statements which had been mage
on the normal degree of treatment which the FWPCA would expect.

Question No. 1 suggests that the New York City sewage treatment
plant is reported to remove 70 percent of the organic waste. How is
this figure justified? What is the relationship to the quality of the
Hudson River water? What difference in water quality would have
resulted from 90 percent removal? Or 60 percent ?

A similar situation has been reported to us in the Raritan Bay, where
they have a 70-percent treatment, and if they could extend their outfall
further in the estuary, further out, they have calculated that this
would be equivalent to 90-percent treatment as far as their receiving
water is concerned. )

There was some question as to whether they should raise this issue
of the alternative of increasing their treatment or moving the outfall
because it might mean that Federal funds would be withheld unless
they went to the higher treatment. i .

So my question concerns the way in which you make these judg-
ments of the percent removal as how they are related to the actual use
of the receiving waters.

Mr. Moore. Yes. Let me make a general comment. Others here
may want to speak to it. But let me make a general comment about
the one on the Hudson River. I am not acquainted with the Raritan
River case. But in the case of the design of this Hudson River plant,

(483)
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the plant is designed as I recall to meet its maximum capacity in the
year 2010. As a matter of fact, if you design one to meet an increasing
capacity, then initially it will achieve a higher percentage removal at
less capacity than that for which it is designed, then it ultimately will
remove at the capacity for which it is designed. .

In the casé of the Hudson River platit also, the city of New York
has acquired some 22 acres upon. which to construct that particular
plant. And it has plans to acquire additional land to expand this
facility. So that you have: both.a combination of a plant that is de-
signed to take a large capacity than that which it will initially take,
which means you get a higher percentage removal to begin with than
ultimately, and also during the course of the increase of the inflow to
the plant, normal increase for which it is designed, there will also be
additional time to acquire more land. ,

tecall, there ate some 4 acres or in that range that they propose
to acquire in addition to the 22 acreés they already hive, IR
" Now what you are faced with is the question of 'whethér or not you
let them proceed with a plant designed for & capacity to be reached in
2010 ‘and achiéve ‘some rerrioval-—T think John'ean give" g ‘
cehtages—of BOD at-this point in time or whether y
you get the enitire sitiation in hand so you cah move to get a higher
degresof removal. In otheér words; you are faced with the question of
staging of construction’in ord get some Improveine

Mr: Carvenink. Were availa unds o part of this staging?

My, Moors. Funds could be¢ eréd a part of the staging, but it
isi, question of getting some construction underway now, on land that
is available for a plant that was désigned 3 years ago, as opposed to the
alternative, for example, perhaps, of waiting until they acquire enough
lahd which:could take soine years or oné other alternative that has been
iriternially discussed'istlié location of the plant somewhere else in which
case you would have to start over with land acquisition fora new site.
AsT anderstand it, it has taken them Some 20 years to acquire the 22

they de have tipon which to éonstfuct this plant. ,

My CarpinTER, ANd at the present time raw sewage is going into
the'river? ' : i ' ' L

Mr. Moorr. Is ‘going into the Hudson River. It is a difficult decision,
you see, whether you move to' make some immediate improvement in
the quality of the discharge or whether you wait until every possible
ideal situation has been developed, and then you move at that point in
time. There is nothing inconsistent'in terms of the objective of water
quiality in ‘the Hudson River-—there is nothing inconsistent with be-
ginning now for the construction of the facilities that will achieve the
d’legree of removal that is contemplated in'the design of this particular

ant. i '
¥ Mr. CarpinNTir. Which would be 70 percent.

Mr. Moore. Mr. John Barnhill can give you, I think, those per-
centages.

Mr. Barnsrrr. Well, the present plant is designed at capacity.

Mr. Moogg. In 2010.

Mr. Barvurrr, Té remove 53 percent, of the BOD, but as Mr. Moore
said in the first few years of its operation it will remove about 70 per-
cent, of the BOD.
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Mr. CarpexTER. This is due to the holding time, the capacity to hold
the sewage to allow the biological proceqs2

Mr. BARNHILL. Essentmlg that is correct, but it goes back to this
problem of available space at the present time. The 22 acres is only
large enough at this time for them to be able to construct what we call
a full primary treatment facility.

Mr. Careenter, That removes the floating, suspended, and settle-
able material ?

Mr. Barvmiun, That is correct. And a modified activated sludge
process, as a secondary treatment.

Mr. Carpentrr. What will be the initial percent removal, then ?

Mr. BagxNHILL, Seventy percent.

Now the city, since this plant was designed, has acquired an addi-
tional 2.8 acres of land on which they propose {o extend the secondary
treatment facilities. When this work is completed at design capacity, it
will remove 70 percent of the BOD. Again in the initial years of the
expanded facility it will go higher than that :

Mr. CarpenTER. Tell me what percent of the BOD of the raw sewage
is removed by the primary treatment alone?

Mr. BARNHILL. Normally that will run, depending on the individual
sewage, 40 to 60 percent removal BOD.

Mr. CarerNTER. And the secondary treatment then adds anether 10
percent, with the capacity which they will have?

Mr. BARNHILL. Well, 1t adds another 10 to 80 percent, depending on
what you achieve in the primary treatment.

Mr. Ferron. When will the secondary treatment be completed ?

Mr. BarwvuILL, Youmean the extended treatment works?

Mr. Frrron. Yes.

Mr. Barnu1vn. I don’t know. :

This, of course, has to deal with what they have to clear off, the 2.8
acres thev have acqulred and so forth.

Mr. Frrrox, Is 1tijust a question of building it? In other words, do
f)he;rdpla?n to start in 1975, or is it just a questlon of how soon they ecan

uild it

Mr.. Baryvairn, Well, I think it is a questlon of how soon they pro-
ceed to build it. I don’t believe they have designed the additions to the
secondary treatment facilities yet. It is my unders‘rftndmg they have
only recently acquired this 2.8 acres

Now the city has also initiate administrative procedures to acquire
another 4.9 acres on which they propose to further extend the second-
ary treatment facilities. This will provide them with enough facilities
to remove 90 percent of the BOD at design capacity. This will meet
the water quality standards requirements and, enforcement confergnce
recommendations that the Secretary made.

Mr. Moore, I think—if I may interrupt at this point—that this is
important, that. this is a staged comstruction process. It would be
staged in any event. That is, the normal ure to construet first
a primary plant, and. then a qeoondmry pl; hen the secondary plant
extension, so to speak. It is also import, think, to underst
the significance of this land acquisition qus Jon VVlth 29 acres avail-
able now and then 2.8 that has been acquired since this plant was-de-
signed, and then the processg for acguiring another 4.9 acres, you would
then have a plant that would remove 90 percent of the BOD.
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Mr. CarpenTER. So there is nothing inconsistent in your approval
and release of Federal funds at this point in time because you expect
to continue to insist on this eventual 90-percent figure? :

Mr. Moore. Yes.

Mr. Ferron. You don’t have a date on that yet, do you?

Mr. Barnuatin. Well, let me say this

Mr. Moorg. Tell them how long it would take to construct a plant
on the 22 acres; in other words, give them some idea of what the con-
struction schedule would likely be for a plant of this size.

Mr. Barnutis, Well for a plant of this size, and it is being designed
for 800 million gallons per day capacity, it would normally take 2
years to build a plant of this size. So it should be in operation some-
time in 1970.

Mr. Feuron. How long would it normally take to build the first
addition to the secondary treatment ?

Mr. Barwarrn, Well, I would say the design and construction of
the extended secondary facilities would again perhaps take 2 years,
for design and construction both.

Mr. Moore. Actually the design of it could continue while the—

Mr. BarnurirL. Yes; the design could be going on while this initial
plant, is being constructed.

Mr. Fevron. Right. Now that would raise the 70 up to how much ¢

Mr. Barxuinr, Well, I could only make a guess,%ut I would say it

could probably—in the initial years of operation it would approach
80 percent.

Mr. Ferron. And then the second stage of the additional facilities
for secondary treatment—this has to go through the condemnation

process and all.

Mr. BarnaTLL. Clearing the site.

Mr. Feuron. Which I would think could probably be completed
in 5 years, I am talking about in 1972. So again it would be about
1975—or would something like this normally take longer?

Mr. BarnmiL. I think that depends on a lot of things. You can
get tied up pretty badly in condemnation proceedings.

Mr. Moore. But it would also depend—in some cases you can have
condemnation proceedings underway and you can actually go ahead
and use the land for a public purpose while the litigation is being
concluded. T don’t know whether this is true in New York or not.
But that might not necessarily be a long-term delay. It would just
depend on the individual circumstances.

Mr. Feuron. In other words, something like 1975 would be a ball-
park figure? :

Mr. Barna1L. I would hope so.

Mr. Moorg. If everything clicked.

Mr. Barnaiis. Now T think it is important to recognize that this
present plant, the one that will produce 70 percent BOD removal,
was designed prior to the requirement of our quality standards and
prior to the Secretary’s recommendations as a result of the enforce-
ment conference up there.

Mr. CarPENTER. Which were 90 percent.

Mr. Barnumn, Which were 80 percent at all times, or such other
degree of treatment as the State ofp New York required to meet water

quality standards, approved by the Secretary.
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Now the enforcement recommendations and the water quality stand-
ards both give the city of New York until 1972 to comply both with
the standards requirements and enforcement recommendations. You
see, this is the reason why we feel that this kind of phased construction
is quite adequate for our purposes. I think it would be quite unfair
to the city of New York for the Federal Government to say, “We will
not make a Federal construction grant at this time because you have
not designed a plant that will remove 90 percent BOD in accordance
with the water quality standards.”

’lz\Ir. Frrron. I don’t understand. You are requiring 90 percent by
19721

Mr. BarvaIL. Well, we are requiring 80 percent at all times, which
means the plant would have to be designed at 90-percent efficiency in
order to guarantee.

Mr. Feuron. I thought you just said that you didn’t expect this
second additional facility to be completed until about 1975.

Mr. Barnamr. I didn’t say that. That was our guess, and I said 1
would hope so. I said I would hope so.

Mr. gFELTON. You would hope actually by 1972 to meet the require-
ments?

Mr. BarnuiLL, Well, as far as we are concerned, the time require-
ments on the water quality standards and the enforcement recom-
mendations still hold. They are still going to try to get the city of
New York to meet this commitment by 1972. They have not been
relieved of this responsibility. And it has been agreed that the city,
the State, and the Federal Water Pollution Control Administration
Wil(l1 meet at 6-month intervals to discuss what progress has been
made,

Mr. Moore. Let me say almost any alternative you can mention
would certainly almost have to extend the time beyond 1972.

Mr. BarnvH1L. Yes. And there would be, I believe, a tremendous
increase in cost for any new site and new construction. It has been re-
ported that construction rates in that part of the country are going up
an average of 8 percent. I think that might be a little high. But even
if it is only 6 percent, 6 percent per year for a $190 million project
represents an awful lot of Federal, State, and local funds. So if this
project were put off for 5 or 6 or 7 years, which could certainly happen,
the cost increase would be very substantial. To relocate it, of course,
would mean construction of substantially more intercepting sewer
to convey the waste to the new site—I don’t know where the relocation
site' would be. And in this project, just to give you an example, the
existing intercepter sewer construction is costing roughly $90 million.

er.g CarPENTER. Is there any storm sewage going through this new
plant?

Mr. Barnurvn. Well, I would assume there is.

Mr. CarpeNTER. There is some combined storm and sanitary sewer ?

Mr. BarnumL. I really don’t know, but I would have to guess, New
York City being as old as it is and being Manhattan Island, that it is
practically all combined sewers.

Mr. CarpENTER. And that might be the time when your 90 percent
would degrade to 80, when you were bypassing—or are you referring
to the 80 just meaning a portion of the time when you had to shut
down a certain tank or for repairs? What is the relationship, again, of
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your ‘90-percent: design to:assure-80-percent overall treatment? Does
1t have to do with sterms¥ ./ . - , .

Mr. BarwamL. Well, it might have to.do with storms, but it might
have to do with emergerncies in the plant. T

Mr. CARPENTER: Yes. R

Mr. Barnuiin. There are times when the character of the sewage
chariges-and so forth. :

Mr. CarpenTER. Now, I would like to use this example of your ad-
ministrative action to help illustrate the sequence of selecting water
quality standards and.associated abatement technology that one would
install.

As-we heard from Dr. Weinberger in the hearings, the first con-
sideration would have been the use of the Lower Hudson River, not
only the present use but what you might anticipate as future desirable
uses, from which you would have examined the criteria corresponding
to those uses, -these criteria including the residual BOD, perhaps
nutrientsiand so-on, o s ‘

But could you tell us the sequence that you follow to arrive at this
90-percent ‘treatment and how you would—I believe yon mentioned
that this plant would be 53 percent, at its 2010 capacity

Mr. Moore. On the 22.acres. ‘

Mr. Barnuirw. The present. , L

Mr. CARPENTER: So unless more land is acquired as we go along,
this percent removal will degrade to 53 percent.!?

Mr. BaryHILL. Yes. ; :

Mr. CarpenTER. Just due to the volume which has to be passed
through a limited plant site? .. :

Mr. Moogg. Yes, sir; that is correct.

Mr. CarpenTER. Well, could you——

Dr. Wenneereer. Could I add something to that? I think that one
‘must recognize also that in:the intervening period there is very little
.question but what we are going to be.able to perhaps modify the exist-
ing treatment at existing sites and obtain increased treatment.

Mr. Moogg. By modify, you mean improve ?

- Dr. Wrineercer. Improve, yes. So we can operate these plants so
‘we do remove more. of the impurities. So I think during this period
that the plant is coming up to design capacity—and you do have
to seek alternate solutions, one of which is perhaps going to be treat-
ing the wastes elsewhere. We should not write:off the igea that at a
particular site, with changing economics, we can perhaps put in a more
.expensive type of treatment. Some of these are not available now,
but we are talking of 40 years in the future. :

Mr. CareenTER. Right. This would suggest that there would be
ample opportunity through research, development, if you will, to come
up with improved treatment within the constraints of a particular
site.

Now what will the citizens of New York get for their money in
installing this plant ? :

Mr. Moore. Higher quality of water in the Hudson River.

Mr. CarpENTER. With respect to what uses?

Mr. Feuron. To put it another. way: You can’t swim in it even
though it may not be polluted, you still couldn’t swim in that type
of situation ? :
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Mr. Moore. I think the point that needs to be made is—and I per-
sonally feel rather strongly on this peint—the ultimate has to be
complete treatment. There 1s no alternative to this. But the point 1
think that is important is that you don’t get from raw sewage to full
secondary’ treatment just by constructing the facility. It is extremely
important that the facilities be properly operated. This is like
driving an automobile. Most of us drive one: that is probably not
operating at its optimum efficiency. If you were to take it into a crew
of racing experts, they would probably do all kinds of things to it to
make it operate at its optimum efficiency. And one of the things that
has to be done in the course of time is to assure that the plants are
operated at their designed capacity, if you want to think of it that
way. But what they get is merely & thirdshand car working up to one
that will operate at optimum efficiency when the time comes. But you
have to begin with the primary treatment process, where you don’t
have it. You have to go on to the secondary process of treatment
beyond the primary treatment before you achieve what it is that you
are after. :

Mr. Frrrow. But is this raw sewage the primary cause of pollution
in the Hudson River? ip

Mr. Moore. Dr. Hirsch will have to answer: that. I don’t know the
primary cause.

Dr. Hirscu. I am afraid I would have to say that I don’t know the
primary cause either, but I think of the population you are talking
about it would be a major cause. Do you know what the other sources
are there, Jack ?

Mr. Frrron. If we assumed that this plant was in full operation in
1972, which I hope, how many more years before the Hudson would
then be fit for recreational type enjoyment?

Mr. CarpENTER. Or any use that it is not now usable for.

In other words, I gather from your statement that you felt that the
lower Hudson should not receive any sewage that had not had full
secondary treatment. ‘

Mr. Moore. I will extend that and say it ismy opinion that none of
the waters of the country, as a general propositien, should receive
any municipal sewage that has not réceived secondary treatment. I
feel that secondary treatment is one of the things which is tech-
nologically possible and, therefore, it is one of the things that ought
to be achieved. Now you can get into some isolated cases that pose a
hard question, and I have had them posed to me just in the time T
have been here: Should a city with a population of 500 on the Missis-
sippi River go to secondary treatment in terms of the volume of water
that exists in the receiving stream? And there I will admit you get to
a hard question. But as a general proposition, it seems to me that
secondary treatment has to be recognized at this point in time as an
absolute must, regardless of where the discharge is made.

Now with regard to the Hudson, your answer dodged what must be
part of the problem, and that is this question in any receiving water.
There are bound to be upstream discharges and probably industrial
in the Hudson. There is an industrial stretch above the city of
Manhattan.

Dr. Hirscr. I am sure in the Hudson you also have heavy discharges
from commercial shipping and so on. But there is another problem
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that we are attempting to get on top of, and which we are not on top
of it today. And it is a part of our overall recognition of the factors
that we have to come to grips with if we are going to clean up the

Hudson or any other river.
Mr. Frerron. So you are saying, then, that this plant alone will not

improve the Hudson.

Mr. Mooxge. It will not alone improve the Hudson, River where the
Hudson River will be available for all uses. But simultaneously with
this approach on municipal sewage you must also be approach{ng all
other discharges, plus the related problems of a harbor operation,
refinery storage which I know exist on the New York side, all of the
related problems that go with it having to be simultaneously attached
in the same sense that you are moving on the municipal discharges.

Mr. BarnaILL. You want to recognize that in a metropolitan area
like New York where they have as much industry as they do, the water
using and liquid waste-producing industry has to discharge its waste
somewhere. In New York City’s system a very large amount of indus-
trial wastes are discharged and we call it municipal sewage, but you
mustn’t think it is all sanitary sewage. It is a combination of both. So -
the lower Hudson of course is subject to industrial pollution, either
directly or through municipal sewage, sanitary wastes, vessel pollution,
oil wastes, and so on.

Now let’s take a look now at what we are trying to achieve there in
the lower Hudson. As a result of public hearings and our enforcement
conference, it has been determined that the best use of the Hudson, the
lower Hudson, is for recreation, for fishing—I am talking about sports
fishing—for boating, and other semidirect contact sports, and for
esthetic enjoyment there is a big park along there that I think you
fellows are aware of.

One of the things the city of New York is doing in relation to this
plant is to extend that park right down alongside the waste treatment
works. This is one of the requirements as I understand it of the metro-
politan planning agency up there. This is going to be a pretty good
thing, because it is going to be an elevated park. There is an express-
way that runs along that site, and this park is going to have to be
built up over the expressway. ‘As far as I know, the city of New York
hasagreed to do this.

Mr. Moore. This has had an impact by the way on the design of this
particular waste treatment facility. They have had to build into the
design of this facility the landscaping requirements that would make
it compatible with the existence of a park in the area.

Mr. Barnmmit. And even beyond that, this plant is quite unusual,
particularly for its size, because all of the tanks, sedimentation basins,
aeration tanksand so forth, are all covered. Normally these are open.
But here to make every effort to make the plant not only attractive in
design but to control any nuisance from odors and so forth, these tanks
areall covered. And it is designed ina very attractive way. I wish T had
the artist’s conception of that plant here, but it is quite attractive.

Mr. CARPENTER. So you are then saying that for this investment in
gewage treatment combined with all of the other improvements along
the Hudson, the benefit will be new uses that can’t now be contemplated

atall?
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Mr. Bar~nains, That is correct. They will be able to have their Hud-
son River Park. As you may know legislation has already been enacted.
‘We now have the Hudson River Basin Compact Act. They are striv-
ing to beautify that area of the Hudson physically, on both sides of the
rivfer, 2;,1nd to achieve these kinds of high uses—recreation, fishing, and
so forth.

Mr. CarpeEnTER. There is no sports fishing now in that area?

Mr. Barnuirn. Oh, I am assuming there is some.

Mr. Moore. I have seen it. I would say there probably isn’t any sub-
stantial degree of sports fishing, not in the sense in which you nor-
mally think of sports fishing. There may be some people putting lines
in the water, but not sports fishing in the usual sense.

Mr. CARPENTER. And there is

Mr. Fevron. You can do that on the Potomac.

Mr. Mooge. Yes, sir.

Mr, CareenTER. There is no water skiing or pleasure boating.

Mz, Moore. No.

Mr. Barnuirn. Well, there probably is some, but you see there is not
as much as there would be if they are able to complete their objective
of making this a beautiful, highly desirable place for people to come
and enjoy the water and the parks and so forth.

Mr. Carpenter. Certainly the esthetic enjoyment must be at a
minimum now.

Mr. BarxuIiL. I would guess that it certainly is.

Mr. Moore. This will be one of the first objectives you would reach.
The primary treatment at least could provide, or certainly it would be
one of the first steps in the direction of making it more esthetically
attractive. You have seen water that was not esthetically oppressive,
but you wouldn’t get out on it for pleasure purposes.

Mr. CARPENTER. Yes.

Mr. Barna1n. In the metropolitan area of New York, I think it is
very easy to recognize that the part of the Hudson that runs through
the metropolitan area there—the land along the sides and the water
itself have got to be invaluable. I don’t think you could put a dollar
figure on what it is worth to the people in that area, if they can go
down there and water ski and swim and fish and do all the things.

Mr. CarpenTER. Do you think they would ever be able to swim ¢

Mr. Barxann. Well, I will go along with Dr. Weinberger. I have a
great deal of confidence in research, and I think that before 2010 it will
be entirely possible to swim in the Hudson River.

Mr. Moore. Let me turn the answer around.

I think it would be unfortunate if we were at this time to preclude
the possibility that you might be able to swim. It may take substan-
tially more than we have done already to decide that you can’t swim,
and I would rather the decision not be made that you can’t on the basis
of the information we now have.

Mr. CarpENTER. On that subject, Dr. Weinberger, the Potomac has
been mentioned for some years as a possible swimming beach. But
other comments have been made that the storm runoff would keep
the coliform content so high that a Public Health officer might hesitate
in allowing people to swim there.

Do you have any more recent studies or experiences that you could
relate to us on that ?
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'NBeRGeR. T would say that the same type of answer that Mr.

oré just gave applies. I think it would be’a completely defeatist

attitudé to. suggest that we couldn’t have swimming in the 'Potomac

River, From 4 technological point of 'view, there is no reason’ 'why we

cah’t ‘control the ‘pollution sources, including the matter of the bac-
terial quality of the storm and combined sewer runoff. -

Right now it is a matter of ‘cost. I think it is a decision that the
public must make as to the value which they will put to'any particular
use. :

I personally think that the Potomac should be used for all purposes
that the public wants including a swimming place for them. We can
develop or we do have the technology to control pollution.

Mr. CarpenTER. Will your program result’in the placing of a cost
figure on these various uses, and 1f so when could we expect such cost
benefit figures to be available for major rivers and estuaries?

Dr. WeINBERGER. Y ou want to comment on that, A1?

Dr. Hirscr. Well, I think we can expect the cost figures to be avail-
able much sooner than realistic benefit figures in many respects, and
that is because so many 'of the benefits are intangible or nonmonetary
in nature. We can put certain assumed values of a man-day of recrea-
tion for a person in New York City to enjoy the Hudson River. I
personally think those are at least semiarbitrary when you are mak-
ing comparisons of this sort.

Mr. C]ZXRPENTER. Could you tell us, for instance, how much it would
cost to say treat, that is to collect and treat the runoff, storm runoff
in the Rock Creek watershed? '

Dr. Hirscu. Oh, I think ‘we could make estimates of that sort.

In fact, I think some estimates of a very preliminary nature of that
sort were made in connection with some of the Potomac planning
that has already been done. The trouble with these estimates is that
they don’t look at the full range of improved technology, the com-
binatiofis of things.that could be done. They just take the standard
costs of separating combined storms. I don’t think that' is the total
answer.

(THe information requested is as follows:)

The complete separation of combined sewers in the Rock Creek Basin, has
been roughly estimated at a cost of $105 million. However, this does not, include
provision for the effective collection and treatment of urban storm runoff, once
it has been ‘separated from sanitary sewage.

The solution to the storm water and combined sewer overflow problem at the
present time appears to be collection, treatment, and chlorination of these flows
before discharge. Treatment should probably include somé form . of coagu-
lation and settling in a detention basin if a satisfactory quality is to be achieved.,
Such impoundment and treatment would also reduyce the heavy loads of sedi-
ment, trash, and turbidity carried into the river by storm water, but disposal of
the accumulated materials would present a problem of considerable magnitude.

The volumes of storm water which must be dealt with in a metropolitan area
such as Washington at times of heavy rainfall, are very large. For intense
storms, total volumes on the order of 6 billion gallohs are involved. The collec-
tion, impoundment, and ultimate treatment and chlorination of such volumes
presents substantial construction and. operating problems. The “Final Report of
the Interdepartmental Task Force on Project Potomac, Sub-Task Force on
Water Quality” (February 1967) gives a very rough estimate based on. ex-
tremely sketchy information and computations which indicates a. total cost for
the necessary works on the order of $2 billion for the entire metropolitan area.
That illustrates the importance of seeking cheaper and more effective solutions.




493

Mr. CarpenteR. But even separating combined sewers would not
mean that you could swim, as I had gotten the picture, because: of the
amount of organic matter that would just be picked off of streets-and
lawns.

" Dr. Hirscr. Well, T would say two things about that. One is-that
when you say even separating, separation may not be, or would net
be I am quite sure the full answer. !

Mr. CarpPENTER. Yes.

Dr. Hirscua. We may not want to go to separation in all cases. We
may hold the first flush of storm water and pump it back in and so‘on.
Mr. CARPENTER. Yes. ‘

Dr. Hirscr. Also the frequency of storms. If you can provide
bathing nine-tenths of the time during the summer months, you are
still far-ahead. : :

Dr. WeinsercER. May 1 interject a point here about this storm and-
combined sewage? I think there is perhaps a certain amount of mis-
understanding concerning our ability to handle in an effective: manner
storm and combined sewer overflows. One of the ways of getting at
this problem is separation of your combined sewers. When the presen-
tation was developed it was a preliminary figure, and it was appareént
that -we were talking in terms of tens of billions of dollars. The
strategy at that time was that it was worthwhile investing in R. & D.
to come up with more economical solutions.

This does not mean that we have no way of handling the problem.
And we have in the last 2 years supported a number of projects which
led to the treatment of or otherwise reducing the pollutional effects
of storm and combined séwer discharges.

This gets back to the point that these solutions cost momey. I think
we have to recognize that we will not have any zero cost solutions.
I think this is where some of the confusion comes up. Because from
an engineering point of view, we can do almost anything, and to
suggest that we can’t, I think, is just a horrible condemmation on
American engineering or scientific capability.

These are communities who have in the past handled their storm
and combined sewer problems, some in an effective manner. Some new
ideas have been developed in the last couple of years and these are
being supported as a part of our research and development grant
program.

We do have projects to treat the wastes and come up with a quality
that would not result in a deterioration of your receiving water.

Mr. Barnuinn. Another consideration that we made in reeommend-
ing that we not go full scale ahead on se tion wasnot only the costs
that Dr. Weinbe ferred to but t hat this would be quite
a time-consuming thing in the cit; / ngton, for example, over
a substantial period of time.

Mr. CarpeNTER. Yes.

Mr. Barnuinn. The streets in the city of Washington would be torn
up for weekson end. This is an inconvenience that probably no mayor
can suffer through. Tt would in effect be changing the law to say—
well, Mayor Washington is not elected, but they would be one-term
mayors, bel me.

Mr. Moore. Well, there is something else important here: I think,
and this is an overall philosophical viewpoint. The mere fact that it
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does not appear feasible at this point in time to physically separate
storm and sanitary sewers doesn’t mean that you should just wash
your hands of the question.

Mr. BarNHILL. Yes.

Mr. Moore. Let me just raise a question that has occurred to me from
time to time.

Why can’t you treat storm and sanitary sewage while it is in move-
ment %n the sewer itself, before it is discharged into the receiving
water ¢

Dr. Wervsereer. We have a number of projects right now that are
exploring technology, and here again it is important to realize that
many of the problems we are talking about today in the pollution field
did not have the degree of recognition and the degree of priority that
they have today. Therefore, there weren’t people working on these
problems. So really we are in the beginning of exploring some of these
techniques. We do have proposals involving physical methods for
treatment in sewers, chemical methods for treatment in sewers, in-
sewer storage and a whole host of possible solutions which will be more
economical than some of the alternates.

Mr. Mooge. I think we need to get back to the question he asked
awhile ago, which as I recall was, How do you get from the uses to
theksi't-andards? This is the question that I think Dr. Hirsch ought to
tackle.

Dr. Hirscu. T am sure you recognize already that the setting of
standards initiates with the States and they go through the procedure
and submit them in here. Philosophically or theoretically the way
you get to the standards is composed of three things. The first would
be a designation of what you want to use the water for.

Second, you would say to yourself what quality of water do you
need to support that particular usage, and those would be the criteria,
the numerical or descriptive values.

Third, you would say to yourself, now what do you have to do in
the way of remedial measures to achieve that water quality.

Mr. CarpENTER. Let’s go back to your first statement.

How is the choice of use made without some knowledge of the cost
effectiveness data ?

Dr. Hmrscr. Well, I think it is made on a kind, in most cases kind,
of a commonsense appraisal of what the cost effectiveness is. And 1
guess this relates to Dr. Weinberger’s comments, too.

The Chicago ship canal, for example: I am sure technology would
be available to make that a recreational area and a fishery area and
so on. But rule of thumb would tell us that that would be so tremendous
in scale that it just isn’t deemed feasible.

The general approach in this regard has been to look at what nor-
mally available, conventional waste treatment methods woul achieve
in the body of water. On the general assumption that secondary treat-
ment, for example, for municipal wastes is available, that it ought to
be used widely, it is used widely, and the same for comparable meas-
ures in industry, and then to take a look at that and if that yields a
quality of water which will support certain kinds of uses, that is a
kind of a commonsense

Mr. CarrENTER. So you use a circular process ?

Dr. HirscH. Yes.
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Mr. CarpENTER. Of reasoning, checking against the available facts?

Dr. Hirscu. Right.

And the other thing I think we have to realize is that the standards
that are being set are part of a trend here, in continuum, to try to re-
verse the downgrading of these uses and the downgrading of these
values that have occurred, and they will be revised.

So ‘what we have to do is we put in this conventional treatment
that'is available everywhere and then if we don’t know, if we are un-
certain as to its effects, we measure after it has been built, after it is
in operation, and we see whether or not we have met our goals and
expectations fully. If we haven’t at that time maybe some of the newer
methods will be available.

If they are not, in some cases we may have to say, well, for the mo-
ment we have done all we can in this area. It is so densely populated,
so industrialized, that we have managed to prevent nuisance, but. we
are not going to be able to provide fishing in here as yet. I underline
that as yet.

Mr. Mooxre. One of the inputs into the determination of uses, though,
inevitably is historical uses.

Dr. Hirscu. The tendency is to want to either maintain the uses
that are there at the moment or the ones you remember. I sat through
30 of these hearings and heard people say “I can remember when”
and what they want to do is go back to where they can remember. So
there is a certain amount of this, in other words, a restoration of a
preexisting level of quality being the objective. So that went into the
determination of what the uses would be.

Mr. CarpeEnTER. Now, in this same line of questioning, the recent

judgment by the Secretary that no degradation would be allowed,
carries with it what some critics have termed a loophole in these words:

Unless and until it has been affirmatively demonstrated to the State Water Pol-
lution Control Agency and the Department of Interior that such change is:justi-
fiable as a result of necessary economic and social development and will not
interfere with or become injurious to assigned uses made of or presently pos-
sible in such waters.

hC‘oulgl you. discuss this and perhaps defend against this loophole
charge?

M£g- Moore. Well, let me address myself to that question. And I think
you need to appreciate I am a relative newcomer to the question.

‘What is involved here is first of all what does the addition of a new
discharge do to an existing water quality.

Now first of all you could have a situation in which the new dis-
charge, because of 1ts composition, would not have any effect on the
quality of the receiving water.

In other words, it may be a municipal discharge for which the
highest treatment is to be provided or it may be an industrial discharge
for which the technology is available to maintain the quality of water
that exists in the receiving stream.

So that you could have where there is a consideration as to per-
mitting a new discharge, a situation which the new discharge would
have in the sense of the uses of the water no effect. Well, that would be
the easy case.

Now it seems to me that inevitably you come to the situation where
the existence of the high-quality water may also coincide with other
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circumstances that are socially or economically desirable. For exam-
ple, a high-quality water in an undeveloped area or a high-quality
water in an area that is economically depressed—and there are some:
of these in the Nation.

Well, here it seems that you would weigh the degree of degradation
that might occur from this waste. You understand I said might, be-
cause you always have a technology involved. You weigh the amount
of degradation that might occur 1n terms of the social or economic
benefit that would accrue from allowing thisdischarge. ‘

Mr. GarpeNTER. S0 this is no more of an extension of your common-
sense'approach tothe establishment of present standards

Mr. Moore, That is what I would regard it. You can I think see the
potential, however, for some rather strong positions or disagreements.
as to whether it will or will not meeét the conditions that are outlined
in'the Secretary’s statement.

Mr.: CarpeNTER: These are choices ultimately that would have to be:
made by society ¢

Mr. Moore. Yes.

Mr. CarpeEnTER. Weighing the facts that you can provide for them

Mr. Moore. And in this instance ultimately. it would have to be
weighed by the States and the Department of the Interior in terms.
of the quality of water.

There undoubtedly will be these cases in which there may be a
serious question about whether you should permit any discharge at all.
I think we would have to admit the existence of some areas in the
country in which it may be desirable to have no discharges. However,
there are areas in which there are high-quality waters that are subject
to economic and social development that can’t otherwise oceur, and
it seems‘to me in these instances is where 'you will be faced, the States:
and .the Department. of the Interior will be faced with making a
deeision.

Mr. CarpentER. T would like next to discuss eutrophication. Thein-
formation which you have given us on eutrophication answers a num-
ber of these questions. We will consider putting that in the record..

One question remains. From the standpoint of making realistic-
forecasts of the future status of lakes and estuaries which now con-
tain a substantial nutrient content, ‘could you tell us what happens in
a closed body of water or an estuary with little change in water if’
new ad ns of nutrients are slowed or halted but the present nutri-
ent content is not removed by any actual treatment of the lake itself?
What can we expect in terms of improvement of that water through
natural processes and what time would be required before that water-
would show any improvement if indeed it ever will?

Dr. WeinBerGER. The current approach to the controel of the unide-
sirable effects of accelerated eutrophication, normally considered to be
excessive algae growths or algae blooms, is to reduce the nutrient levels
in the body of water. And what is nece using this method, is' to-
reduce any one of the elements below a concentration which is needed
forithe life of those organisms.

Therefore, in order to stop the bloom or the algae growth, we have:
to reduce the concentration of a nutrient.

We must keep out or reduce the amount of nutrients going into the-
lake. There is a very simple material balance. If it eomes into the lake,.
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it either stays there or it goes out. If more is going out than is:coming
in, then eventually the lake will clear itself up. This may take a very
long time in the case of lakes. L

As an example of this, it was suggested that the detention time or
the holdup time in portions of Lake Michigan, the southern pertion
of Lake Michigan, is actually measured in terms of decades or possibly
centuries, where in small lakes the amount of time nece to in
effect replace the lake may beinterms of years.

To reduce nutrient levels you must have more nutrients coming out
than going in. o

Now one of the reasons why this is such a difficult problem is that
the nutrients recycle—let me deal with one of the elements, and that is
phosphorus. The organisms take the phosphorus out of the water
and use the phosphorus to make living material. When the organisms
die and decay, they then release the nutrients. The phosphorous is
thenavailable for the following year.

So in direct answer to your question, if you reduce the amount of
nutrients going into a very low level such that the amount coming out
is far greater, you can then begin cleaning the lake.

In the absence of that favorable situation, then in addition to eon-
trolling the nutrients going in youhave to have some way of accelerat-
ing the removal of the nutrients thatarethere. ,

Now there are a number of ways of doing this that have been pro-
posed, ranging from such things astrying to harvest the algae and re-
move them physically from the lake and taking with them the nutri-
ents. It has been suggested that we might try and effect the entire bio-
logical system and perhaps have fish consume algae and then harvest
the fish. The suggestion has been made that in some cases we may want
ito remove some of the deposited material.

Mr. CarpENTER. From the bottom?

Dr. WrinBerGER. From the bottom to take out some of the nutrients.

Mr. Moore. Any one of which on any sizable body of water is a dif-
ficult process.

Mr. CareeNTER. Right.

Dr. WrinBercer. And expensive.

Mr. CareenTER. I think the important thing, though, here is that
the mere stopping or retarding of the nutrients into the body of water
will not necessarily cause the body of water to clean itself up. If the
«cycle has been established within the body of the water so that it is
self-contained, then you do not change that cycle by reducing or elimi-
nating the nutrients flowing into the body of water.

Dr. WeinsereEr. Yes. And I would say here that this ties in with
‘some of your previous comments.

Mr. CARPENTER. Yes.

Dr. Wrineereer. And that is the concept that when you put in a
water pollution control project you necessarily get immediate results.

In other words, what you are doing is contributing to the solution.

‘Mr. CARPENTER. Yes.

Dr. Weixnsercer. In this case one of the first things that we must
o is stop nutrients from going in. This is'a step in'the right direction.
The next step will be to accelerate the removal of the nutrients that
are there. ‘ : :
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Mr. CarpenTEr. That takes care of that question as far as I was
concerned.

Dr. WrinBereer. Dick, may I comment for your record on this
phosphate problem ?

Mr. CarpeNTER. Please do.

Dr. Wernsereer. The question is frequently asked is eutrophication
caused primarily by phosphates. Eutrophication means enrichment
and enrichment in the biological sense means the providing of food
materials. One of the foods or nutrients that organisms require at the
algae level is phosphates, but they also require a whole host of other
elements including the same elements which we would need in our
nutrition. They would be such things as carbon, nitrogen, sulphur,
potassium, and so forth.

If one wants to go to starving of the organisms—and this is what
we mean by nutrient control—and again the implication here is the
same thing in dealing with human nutrition—we need control but one
element. In other words, any one of the elements is essential to life
and if we can control any one of these we should be able to, and we
can, control the growth of these organisms.

Now in taking a look at the elements which might be controlled, we
first take a look at the macro, that is the larger scale, requirements.
One of the macro nutrients would be phosphorous. Of all of the nu-
trients, it seems that phosphorous is the one most likely to be-con-
trolled. And this is the reason for:the emphasis on phosphorous:con-
trol in most bodies of water.

There are some situations where there is sufficient phosphorous in
natural waters so that this is apparently not the controlling element.
and in those cases one might control the process by reducing nitrogen.

From a long point of view there have been many suggestions made;
all of which have scientific validity, and that is, if one could find a
micro nutrient, such as cobalt, and if we could reduce its concentrs
tion below the critical level, we would likewise stop the growth of
these organisms.

This 1s the reason why you find in the literature suggestions that we
might try to control a vitamin. And again relating back to human
nutrition you can actually starve a person by them not having a par-
ticular vitamin, even though their caloric intake is quite adequate.

Mr. CarpENTER. Is there any possibility of a specific herbicide as an
approach to algae control ?

Dr. Wrinsereer. This is always a possibility, of trying to find a
very specific chemical control. This must be approached with a good
dedl of caution, because this is very seldom that specific. There have
been chemicals added.

Mr. CarpeNnTER. Copper sulphate?

Dr. Weinsercer. Copper sulphate to control algae and in limited
cases it can be effective. I would say its most effective application is i
terms of a swimming pool, but in terms of any continual applicatio;
we would much prefer to not resort to chemicals which now add an-
other impurity into the environment:

Mr. CarpexTER. One question remained from the prior hearing and
that is that T have noticed the Department’s releases, when the State
standards are approved, do not give the numerical standards, that
is the temperature rise or the salinity and so on.
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Now are these matters of public record, and could we have a table
by States and by contaminant or property of the water to show what
those numerical values are?

Dr. Hmscr. Well, the standards are public documents, and the
way we have dealt with the issue to date is to have an available supply
of these for public inspection. Reading copies of the standards are
available in our Washington, D.C. headquarters and in the regional
offices.

Now, some of these documents, as you may know, are literally about
that thick (indicating). Others are a small booklet.

We do have underway, a,lvthoufh I am not quite sure when it will
be completed, the compilation of summary reports which will serve
the purpose that you described, namely, taking this vast conglomera-
tion of material and putting it down in simple form. We don’t have
those available today.

Mr. CarpEnTER. Maybe I am asking for something that is impos-
sible, but can you imagine a three-dimensional matrix, one dimension
being States, the second dimension being use, and the third dimension
being criteria. For example, salinity standards for industrial water
use by States?

Dr. Hirscr. I think you are asking for something that would take
perhaps four dimensions here, and the reason for that is that a State
might have a range of rivers for which salinity was classified to
support industrial water use. Some States do have statewide criteria
for a given usage, like fisheries. They would say any stream in the
1S‘tate designated for fisheries should meet the following numerical

imits.

Other States, on the other hand, have tailored individual waters

with some relationship to the existing quality and so on. So that
there would not be one statewide, what have you, criterion.

I do think that we will somewhere along the line categorize the
criteria that have been adopted for industry by Xarameters. I might

say that the report of the National Technical Advisory Committee
does this in a recommendatory sort of way generally.

Mr. CARPENTER. Yes.

Dr. Hirscr. But then what the States submit and what the Secretary
approves is perhaps more germane to what you are looking for here.

Mr. CarpenTER. I had made a study of that interim report and it
seemed to me that there were certain uses which encompassed almost
all of the properties, for instance, aquatic life. If a stream is chosen
to support aquatic life, then it is useful for almost every other
purpose:

Dr. Hirscu. Well

Mr. CarpeNTER. With the exception of drinking water.

Dr. Hirscr. That is not necessarily true, because, let’s take salinity,
which is a major problem in some of the Western States. Many of
those streams support aquatic life and support recreational usage at
levels of salinity which do substantial damage to industrial water
supply or municipal water supply or agricultural use.

Mr. CarPENTER. I see.

Dr. Hirscr. The general rule of thumb is, sure, if it supports fish,
it is great for all uses, but in a more specific and scientific sense that is
not necessarily true.
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Dr. Weinsereer. Dick, we have tried to do this, and I think you are
getting from Alan the same one you got from me. . ' :

Dr. Hirsca. I hope so anyway. SEOTR PIRR

Dr. WrINBERGER: In terms of trying to come up with this simple
matrix, it gets extremely complicated. I worked on this one weekend
trying tosee if you couldn’t boil it down. What happens, for example—
take-one that you are very much interested in—temperature. -

Mr. CARPENTER. Yes. :

Dr. Werinerraer. The temperature criteria for fish.. What you
quickly find outis that this varies from State to State because you
have different species of fish.. U

Mr. BarnaziL. And stream to stream., v

Dr. WeINBERGER. Stream to stream. And you have different latitude.
But more than that, in other words, for this, then you run into the
fact that it isn’t only a specific temperature that one is:talking about.
You are talking about temperature during particular times of the

ear. : ' '
7 Dr. Hirsom. Any combination with other conditions, »

Dr. WeINBERGER. And you are talking about rates of temperature
rise. So you find that to pick out a number, you know, just some num-
ber, which you can:apply uniformly across the United States, and
from State to State, is going to be lacking. But this.does not mean that
they are not consistent. When I looked at some of the standards gs to
which could be uniform, it really relates much more to the amenities.
In other words, you can say that you don’t want to have any floating
matter. ol ,

Which are signs of fecal pollution. This is a uniform standard
across the country. Or you want to have something which is substan-
tially free of oil. But when you get into any. of the uses like fishing
or for human health, for swimming, you begin getting into,some very
vast. differences. To. present the data in a table you have to -simplify
it so that it loses any meaning. ,

Mr. Careexrer. Well, I realize that difficulty, and I was just hoping
that ultimately your program could do.that and then add a fifth
dimension, which would be the cost of achieving this, which would
‘have to take into aceceunt the present status of the water,

Dr. Hirsem. Of course the. cost, report. that you see before you is
a first effort which has to be. updated annually to do just that, to
estimate the costs.

Mr. CARPENTER. Yes:

Dr. Hirscu. Of meeting water quality standards.

Now it was done on a State basis, on a regional basis and so on,
and we will refinance it from year to year. So hopefully, you would
be able to pick up that report and say that in the next 5 years it is
going to cost so many dollars to meet the water quality standards
xovlﬁch have been established by the State of Indiana or Michigan o

o. :

I don’t think' this first year’s report quite gets us to that peint, but
I think we will be at that point by next year. So that at least answers
the cost half of the question that you have asked.

Mr. CarpENTER. Right.

Dr. Hirscr. As to the other question, I think it is more a matter of
summarizing the standards submitted by any State so that anyone
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can pick up in a very brief document and understand basically what
they mean.

Mr. CarpENTER. I wanted to ask this other question, then.

Mr. Fruton: Go ahead. , ‘

'ARPENTER. Do you know of any case when enforcement, of water
tandards has caused a business operation to relocate, go out
ss, or shut. down a specific. operation? In such cases, has there

been a court challenge? : ‘

Dr. Hirscu. I don’t personally know specifically of such cases. I
know that is a wi read concern. : ‘

Mr. CarpeNtER. Which is why I asked the quéstion, in hopes of lay-
ing it to rest. . S

r. Hirsor. I think it réally might have only relevance to.some
marginal industries in ‘sorne cases, you know & claim that an industry
is shutting ‘down because -a certain requirement has been imposed
upon it sometimes means the industry was going to close down anyway
and they were looking for a way to doit.

Mr. CarPENTER. An obsolete papermill ¢

Dr. Hirscr: That is right, a corporation that has one marginal and
six more viable plants. It doesn’t want to shut down, so it cites tax
increase or something else as the causative factor. ' °

There may be cases and there may havebeen court challenges. I don’t
personally know of those. I think it does resolve meeting water quality
standards in an economic sense. If there are difficulties from an econ-
nomic staridpoint, I think our studies indicate that they would be
in a case of the rare exception—the marginal firm that is just barely
making it, and so on. ' :

Mr. CarpeENTER. Has any case ever reached a court.? -

Dr., WriNBereER. John ! o

Mr. Barnuirr., Well, I don’t know of any. This question has been
around. I have been in business 82 years and 1t was here when I started,
and I guess it will be with 'us for some time, although you don’t hear
near as much of it as you used to.

I don’t personally know of any business that was forced to close its
doors because of its pollution control requirements. I agree with Dr.
Hirsch, that it might have been the deciding factor. They couldn’t
make up their minds, but this didit.

There have been some instances 'where an industry said it did close
its doors because of pollution control requirements, but when the States
looked into it they found out it was some other factor, such as a threat-
ened strike for inereased wages or some such thing as that.

I don’t know of any and as I said, since the question has been around
a long time, we have all spoken frequently to the States about it,
and they have never once giver us an example of where industry shut
down because of pollution control.

Now we haven’t tried to enforce any of the new standards.

Myr. CARPENTER. Yes.

Mr. Barnuiir. But I think we can get at it a little different way.
We have had 42, I believe it is, enforcement conferences

Dr. Hirscw. Forty-four.

Mr. Barnu1iL, Forty-three—that is right, 44, and in effect the rec-
ommendations that the Secretary makes as a result of these enforce-
ment conferences is a standard-setting exercise.
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Mzr. CarpENTER. Right.

Mr. BarnaiiL. It is agreed on the degrees of treatment, the desired
water uses they are trying to reach, and so forth. So it 1s somewhat
the same thing. In these 44 cases, I know of no instance where an in-
dustry has gone out of business.

Mr. CarpenTER. Have any of those reached court?

Mr. Barnumr. No. Nowwe took one city to court.

Mr. CarpENTER. St. Joseph ¢

Mr. Barnainn, Right. But this was in the opposite direction from
what you are inquiring about.

Mr. CarpenTeR. Did they get an injunction against the city ?

Mr. Barnuinn. .No, no. A'fter we referred it to the district court,
the city held another bond election and this time with the case in the
court, the people voted the bond issue and the project proceeded. The
case is still in the court, and it will stay there until they have com-
pleted their requirements.

Now since the standards have been in the process of promulgation,
negotiation, and adoption, there is only one instance that has come to
my attention of where an industry said that the standard was going
tto put them out of business, and this is a little gold mine up in South
Dakota, at Lead, S. Dak.

Mr. CareENTER. Isitacyanide problem ?

Mr. BarnHILL. It is partly cyanide. T think they consider that their
major problem, but there are some problems of sediment attached to
it, too. But the State says the company. can afford to do it. It has been
an issue up in South Dakota apparently for several years. It has tried
to get the company to comply and have worked with the company in
a couple of nearby communities on a joint project, but the industry
apparently isn’t buying any approach. This is an informal appeal to
the Secretary-only. No threat to go to the courts or anything like
that.

- Mr. Fruron. Let me ask one question on the Federal: departments
reporting the pollution which they are causing. I understand this is
in some type of report form which is about to be released, is that
correct? ‘

Dr. Hirscu. I am sorry, I don’

Mr. Fruron. This is Executive Order 11288.

Dr. HirscH. Oh, the extent of Federal activities in various parts of
the country which are polluting ?

Mr. Ferron. Yes. Is this information available to the public?

Dr. Hirscu. We are working on reports on that. I don’t know what
the status is.

Mr. Barnamr. Well, the information we have is certainly open to
the public, and what we have is a national inventory of waste dis-
charges from Federal installations. Wasit-1962 when it was completed ?

Dr. Hirscu. That is the major one, nationwide.

Mr. BarnuILL., Yes. We have picked up data in the meantime and
have been able to improve this inventory a little bit. But I think what
you are talking about is recently we have had a flurry of requests from
various Senators and Congressman to give them a list, or an inventory,
if you please, of the Federal installations in their States or their dis-
tricts. We have tried to respond; but within our resources this is quite
difficult.
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Mr. Feuron. Well, if a private individual or a corporation wanted
thistype of information, what would they do?

Mr. Barnuinn. Well, they could write to us and if we had the in-
formation we would certainly supply it.

Dr. WeinNBERrGER. John, could we go back?

There was a report, that was a congressional document—-—

Mr. Barvumr. That was based on our inventory.

Dr. WEINBERGER. Yes.

Mr. Barvu1rL. You are talking about the Jones committee report.

Dr. WrinBergER. The Jones committee report, which listed the
sources of waste from Federal installations, is available. I think John
says it isabout 5 years old.

Mr. BarnuILL, The committee report is about 5 years old. Our inven-
tory is about 6 years old.

Mr. Ferron. Is this being updated at all ¢
1 Mr. Barnuinn. Well, not on a national scale. We would like to up-

ate it.

Mr. CarpeNTER. It was the air pollution that Middleton mentioned
as being a new report. And they told me that that would not be made
public until the President’s message on environment.

Do you have a similar submission ?

Dr. Hirscu. Not as an inventory of Federal activities.

I might say I wouldn’t think that you would want to get the impres-
sion that we are still relying however on data which was gathered in
1962.

The regional offices and our people, from the standpoint of working
files, of course, have much more up-to-date information on many
specific cases, specific river basins, and things of that sort. But if you
are talking about a compiled source where you have the report. there,
to give it out, the inventory is the last major compiled source of this
sort. But, for example, on the Potomac River Basin or something any-
where else, in terms of working files or memorandums or other docu-
ments and working with the agencies, this is

Mr. Barnuiry. This is the result of the Executive order. Of course
we have set up a working program in each one of our regions.

Mr. Frrron. Going back to your statement that there were no en-
forcement cases, section 10 is the enforcement section of your law.
Could you give us for the record a rundown of what States have sub-
mitted plans and which ones have been adopted? And in the case of
any State which has not submitted a plan, whether or not you have
prepared water quality standards for that area? This type of back-
ground information will be helpful so we see where the whole thing
stands.

Mr. Barnminn. You mean a gtatus report on water quality standards
setting? ‘

Mr. FrLtoN. Yes.

Dr. Wrinsereer. I think this is one of the questions T am also re-
sponding to, but one of the problems is it changes every day and as
the Secretary approves more standards

My, Ferron. All you have to say is “as of.”

Dr. WrINBERGER. I know, but they ask this question.

Mr. FertoN. Yes.
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(The information requested is as follows:)

All States and Territories submitted water qurality c¢riteria and implementation
plans under the Act. The following Statés criteria and plans have been’ approved
as Federal standards as of April 18, 1968.., .

WATER QUALITY STANDARDS APPROVED ‘UNDER THE FEDERAL WATER POLLUTION
CoNTROL 'ACT, AS AMENDED

Georgia ' * ¥ Rhode Island
t Oregon . * ¢+ Missouri
New York T * ¢ Louisiana
{4 North Dakota * .+ Alabama
South Dakota .. * ¢ Connecticut, -
Arkansas * ¢ Alaska .
Idaho *  Virgin Islands
Massachusetts E 3 Pennessee
Maryland * 4+ Oklahoma
Indiana *  Montana
**  Washington * + Ohio
**+ 'Wisconsin *  Hawaii
* Texas ) *k + New Jersey
* 4 Michigan T ®d Delaware :
* t.Illinois—Chicago River and Calu-. - *. § District of Columbia - -
met River Systems; :Illinois
River and Lower Section of Des
Plaines River; Rock River, Fox
River, Des Plaines River, Kan-
kakee River and certain named
tributaries ; and Lake Michigan,
“Little Calumet River, Grand
Calumet River and Wolf Lake

Total: 28 States ; 1 Territory ; District of Columbia.
AREAS RESERVED . F'ROM APPROVAL

Oregon—Klamath River and Goose Laké Drainage Basms

North Dakota—Red River of the North Basin.

-~ Michigan—Temperature ' criteria  for: protectmn of fish, 'wildlife and other
aquatic life.

Illinois—Dissolved oxygen and temperature criteria for protection ot‘ fish and
aquatic life for the Chicago River and Calumet Rivér Systems (SWB 15)’; Illinois
River and Lower Section of Des'Plaines River (SWB 8) ; Rock River, Fox River,
Des Plaines ‘River, Kankakee River and certain named tributaries (SWB 11).

~Rhode, Island——-Interstate waters .covered by -the. Federal: Enforcement ‘Con-
ference on the Blackstone and Ten Mile Rivers; dissolved oxygen criteria for
Class C and Class SC waters.

Misgouri—Dissolved oxygen criteria for the Missouri River and that portmn
of the: Mississippi River below Alton Lock Dam.

Louisiana—Interstate waters- classified for propagation of adquatic:life Where
the minimum dissolved oXygen is set at 509 saturation.

Alabama—Temperature and dissolved oxygen criteria for shellfish harvesting
and fish and wildlife.

Connecticut—Dissolved oxygen criteria for protection of fish, shellfish and
wildlife in waters classified as C, Ce, SC-and SCe.

Alaska—Items 8 and 9 on “Sediment” and “Toxic or other Deleterious Sub-
stances, Pesticides and Related Organic and Inorganic Materials.”

Tennessee—Temperature criteria for protection of fish and aquatic life.

Oklahoma—Dissolved oxygen criteria for protection of fish and wildlife propa-
gation, including smallmouth bass fisheries:

Ohio—Mahoning River ; odor criterion for Little Beaver, Yankee, and Pvmatun-
ing Creeks; temperature and dissolved exygen criteria for “Aquatic Life A.”

tPartial approval.
**States with acceptable “degradation” language.
*States which have already been asked to adopt a ‘‘degradation’ statement.
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New Jersey—Dissolved oxygen criteria for FW-2, FW-3, TW-1, CW-1 and
CW-2; temperature criteria for.all coastal and tidal waters except Delaware
Bay and BEstuary and temperature change limits for FW-2 and FW-3 trout
waters.

Delaware—Treatment requirements for Delaware City and Milton; dissolved
oxygen value of 509% saturation where applied to fresh waters.

District of Columbia—Dissolved oxygen and temperature criteria.

Mr. CarpENTER. I would—recognizing the difficulty which we just
heard about, could we take a half dozen properties—say dissolved
oxygen, rise in temperature, salinity, residual BOD, and maybe one or
two others, and get a table of the actual numerical standards that you
approved, by State?

Dr. WeinBereeEr. When you put it that way——

Mr. Barnairn. Can I—I don’t want to seem to be uncooperative, or
unresponsive or anything, but this could only come from our water
quality standards staff, who are

Mr. CarpENTER. Busy ¢

Mr. Barnuiin. Well, it has the highest priority in the Department,
not only in FWPCA, but in the Department. The Secretary, of course,
is anxious to get on and to get these approved and these people are
really up totheir ears.

Now I will be happy to ask the director of the staff over there if he
thinks he can possibly do this for you. If he can, if I can, we will be
happy to do it.

Mr. CarpEnTER. If he could do it for one use, say sport fishing—
again, what I want it for is not idle curiosity, but I would like to see
both the actual levels that you have approved with respect to this inter-
im report of the technical advisory committee and also I would like to
see what variation there would be between States.

Mr. Barnmirn, Well, I will see

Dr. WeInNBERGER. Dick, let me come in.

One of the things behind all this, John, is apparently a certain
amount of confusion as to the amount of scientific data available in
terms of setting of standards. Now you remember I referred to you
the report that Jack McKee prepared.

Mr. CarpENTER. Yes; California——

Dr. WeinBercER. With support from our agency.

Now, if we take any one ofpthese—and here is one of the things you
were asking about. Here, for example, is dissolved oxygen.

Mr. CARPENTER. Yes.

Dr. WeinBereer. These would have to be updated, but you see just
in the case of dissolved oxygen, here is a general statement, and then
this is related to domestic water supplies, fish and other aquatic life,
and you see it starts——

It starts running here. Now here is shellfish culture. Now here is
dissolved solids. You see, there is a general statement. Then it relates to
effects upon beneficial use, which you are talking about. Now here is
domestic water supply—I am trying to read upside down. Here is for
industrial waters. Here is for irrigation water. :

Mr. CarpENTER. Let’s go back to this dissolved oxygen now. In sum-
mary he says:

On the basis of available information described above, it is not feasjble to
attempt to suggest an optimum dissolved oxygen content of water to domestic,
industrial, stock and wildlife or recreational uses, or fish and other aquatic life.
The recommendations of the Aquatic Life Advisory Committee of Orsanco, as
quoted above, appear to be logical.
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So may I assume that you would approve no State standard for dis-
solved oxygen for fish and other aquatic life which would be lower
than 5 milligrams per liter during at least 16 hours of any 24-hour
period ¢

Dr. Weineereer. Well, they have these figures. Now again, these are
nloo{; our criteria. All I am indicating—you see this is about 4 or 5 years
o}

We set up some technical advisory committees. We have asked them
to go back and take a look at all of the information that has been de-
Veldoped, and on the basis of that to bring our current knowledge up
to-date.

Now, it is on the basis of this available knowledge that you are able
to say that, now if you are going to protect a stream for trout, then
this should be dissolved oxygen thatyou are going to maintain. They
would not—dJohn, correct me if I am wrong. We would not deviate
from that if the uses for trout—we are talking about the same trout.
Then this would be the criteria that would be established for DO and
these would be the levels.

Mr. CareenTER. Could we have that a month from now ¢

Mr. BarvainL. Well, how would it be—let’s have DO because that is
-one that is somewhat in controversy. I will have them provide you with
the State and then a statement on the dissolved oxygen criteria that
have been approved by the Secretary. There have been 16 State plans
approved so far.

You are going to find in some of these instances they were approved
without approving the DO criteria for certain streams. So whether
we can eventually resolve this with the States or whether the Federal
Government states the DO standard we don’t know yet, but I will give
you a status report on DO, on the 16 States that have been approved
so far. And you will find variations in them. It is not really cut and
dried. We have pushed the States as far as we could in getting them
to upgrade their DO criteria. In some instances you will find that the
Secretary appears to have approved the standard that is not as high as
it should be, but this is an instance of the State cooperating with us
and trying to upgrade and enhance the water that is already seriously
polluted. e ;

It.is an attempt to bring it up to-a good quality water. It is going
to vary, because it depends on whether you are talking about a warm
water fishery or a cold water fishery or whether you are talking about
lake trout or stream trout, or whether you are trying to protect an
anadromous fishery. So they will vary. You will see differences there.

Dr. Weineereer. May I suggest this, Dick, that when they come up
with the thing—again, we worked on this thing. When you get the
table, let us help you interpret it. Because as I say, it may not be
uniform but it is consistent. I think this is the thing you want to get
on the record, to show—I didn’t mean to overwhelm you when I gave
you -this. The question raised, you know, well is there any scientific
base. Well, here is a report which has 8,800 references. As a matter of
fact, there was an addendum to this. Now these are all representing
scientific investigations and studies.

Mr. Barnaiin. And difference of opinion.

(The information requested is as follows:)
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DISSOLVED: OXYGEN CRITERIA (MINIMUM)

e —————————————

Cold water fishery Warm water. fishery Miscellaneous (highest use
in stream)

e

Oregon. immummeaudiins 75-percent saturation at Marine—not less:than
seasonal low or 5to 7 saturation.
mg./1, by stream; 95 Estuarine—6 mg./1.
percent saturation in
spawning areas during
spawning, hatching and
fry development.
fry development.
75 percent saturation at
seasonal low; 100
percent in spawning areas
during spawning, hatching
and fry development.
Indiana 6 mg./1 daily average 5 mg./1—16 hours per day__..
3 mg./1—anytime
Georgia 5 mg./1 4 mg./1 lndusmal and navigation—

mg./L.
Massachusetts MG/l e miamceeees 5 mg./1—16 hours per day.... Coastal—not less than 6.5

3 mg./l—anytime Industnal—Z mg./1.

Maryland .- 4.mg./1 minimum Industrial—4 mg./1.
5 mg./1 monthly average
North Dakota 5 mg./1, or
5 mg./1—16 hours per day and
3 mg./1 anytime, by stream.
South Dakota. 6 mg./1 or 5 mg./1, by stream. 4 mg./1.
Arkansas... 5 mg./1 4 mg./1 or
saturation.
New York Smg/l i Amgfl e Agricultural—3 mg /1. New
York Harbor—2.5 mg./1.
Washington 5mg./1, 6.5 mg./1, 8 mg./l or Marine and estuarine-waters
9.5:mg./1, by stream. —4 mg./1 (or 50 ‘percent-
saturation), 5 mg./1 (or
70-percent saturation), 6
mg./Lor 7 mg./1, by water

area.
5 mg./1--16 hours per day 4 = Fish ||fe—80 percent satura-
mg./1 anytime. tion or 5 mg./1.
5'mg./1, 4 mg. /1 or 3 mg./l, Houston Ship Channel—2
L by stream. mg:/L.
Michigan O MG/l ceeaeeaas 5 mg./1—intolerant species. . . Navigation—3 mg./1.
4 mg./1—tolerant species.
Rhode Island 5mg./l1 5 mg./1—16 hours per day!  Sea water—6 mg./1. Naviga-
. . 3 mg./L tion—2 mg./1.
Missouri Missouri River—4 mg./1.1
Mississippi River—below.
. Alton Lick Dam—4 mg./1.1
Louisiana,, 50-percent saturation 1-or
60-75 saturation in some
waters.
Alaska 6 mg. /l—salt water 7 mg,/1— Shellfish spawning—6 mg./1.
o “fresh water. R
Hlinois . Lake:Michigan not less than
80 to 90 percent saturation;
other interstate waters.t
Tennessee 6mg./l..... eiwmewansensen 5 mg./1 except in limited
sections of stream
gecelv/llng treated effluent—

Marine Life—5.5 mg./1.
Harbors—5 mg./1.
6mg /i ool Aquatic Life A—
Aquatic Life B—3 mg./1

average, 2 mg./1 minimum

“(applied only where no

higher levels can be

attained with treatment
Coastal waters—Class AA—

6 mg /1

5 mg./1.
Class B-—4 5 mg /1—I|mxted
to,docking -areas.
Fresh waters used for fish
propagation 5 mg./1.

Footnote at end of table, p. 508.
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DISSOLVED ‘OXYGEN CRITERIA (MINIMUM)—Continued

State Cold water fishery Warm water fishery Miscellaneous Chighest use
i in stream

New Jersey1 FW-1, to be maintained in
natural state.
Delaware River:
Zone 2—daily average
5 mg./1 except Apr. 1 to
June 15 and Sept. 16 to
Dec. 31—6.5 mg./1.
Zones 3, 4, and B«dally
average 3. 5 mg./1 except
Apr. 1 to June 15 and
Sept. 16 to Dec. 31.
Delaware Bay—daily average
of 6 mg./1.
Delaware 50-percent saturation t or Atlantic Ocean—natural.
4 mg./1 except-Delaware Delaware Bay—daily average
River—daily average 3.5 of 6.mg./1.
mg./1 except Apr. 1 to Other coastal waters—>50
June 15 and Sept. 16 to percent saturation 1 or
Dec. 31—6.5 mg./1. mg./1.
Chesapeake and Delaware
Canal—6 mg./1.
District of Columbia

1 Not approved by Secretary.

BACTERIOLOGICAL CRITERIA IN APPROVED STATE STANDARDS*
PUBLIC WATER SUPPLY

Standards generally reference the U.S. Public Health Service Drinking Water
Standards (1962) in establishing criteria for protection of public water suppli
Raw water supplies are protected by total coliform and/or fecal coliform limits.
Typical examples are given below :

Total Coliform.—Coliform bacteria content shall not exceed an average of 10,-

000 per 100 milliliters (ml) in any month.
Fecal Oohfomn —Fecal coliform bacteria count shall not exceed an average of
2000 per 100 ml in any month. :

FULL BODY CONTACT RECREATION

Typical eriteria are as follows:

Total coliform.—Average concentrations of coliform bacteria shall not exceed
1000 per 100 ml, with 20 percent of samples not to exceed 2400 per 100 ml.

Fecal coliform.—Fecal coliform shall not exceed a geometric mean of 200 per
100 ml based on at least 5 samples per 30-day period, and shall not exceed 400 per
100 ml in more than 10 percent of the samples,.

PARTIAL BODY CONTACT RECREATION

Typiecal criteria are as follows:

Total coliform.—Coliform group not to exceed 5000 per 100 ml as a monthly
average value; nor exceed this number in more than 20 percent of the samples ex-
amined during any month ; nor exceed 20,000 per 100 ml in more than 5 percent
of such samples.

Fecal coliform.—Same as Public Water Supply.

SHELLFISH HARVESTING

Coastal States utilized the U.S. Public Health Service shellfish sanitation man-
ual in developing criteria for protection of shell fisheries. Total coliform limits
are used, asfollows:

Total coliform group shall not exceed a median concentration of 70 per 100 ml.

*Criteria based on Most Probable Number or membrane filter counts in a representative
number of samples.
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TEMPERATURE CRITERIA IN APPROVED STATE STANDARDS

ARKANSAS

20° C. Maximum in trout streams.

30° C. Maximum in smallmouth bass streams.

35° C. Maximum in other streams.

The temperature of a stream as determined by natural conditions shall not be
increased or decreased more than 5° F. by discharges thereto.

GEORGIA

Public Water Supply-—not to exceed 93.2°F. (34.0°C.) at any time and not to be
increased more than 10°F. above intake temperature. In streams designated by
the State Fish & Game Commission as trout waters, there shall be no elevation or
depression of natural stream temperature.

Recreation—same.

Fish, shellfish—same.

Industrial—not to exceed 93.2°F. at any time and not to be increased more
than 10°F. above intake temperature.

IDAHO

No measurable temperature increase when stream temperature is 68°F. or
above, or more than 2°F. increase when river temperature is 66°F. or less (except
70°F. and 68°F., respectively, in Snake River—RM 407 to 247).

INDIANA

Aquatic Life— (warmwater fisheries) temperature not to exceed 93°F. at any
time during the months of April through November, and not to exceed 60°F. at
any time during the months of December through March.

Trout Streams—temperature is not to exceed 65°F. (However, slightly higher
temperatures may be tolerated with higher dissolved oxygen content than speci-
fied). (This criterion is in addition to the temperature criteria above.)

Drastic or sudden temperature changes are not permitted. Gradual changes in
temperature may not exceed 2°F. per hour nor more than a total change in 24
hours of the maximum diurnal change or 9°F. whichever is greater.

MARYLAND

Section 7.60—Temperature standards. (Temp.) :

Temp. 1.—For all water use categories other than IV, there must be no
temperature change that adversely affects fish, other aquatic life, or spawning
success, There must be no thermal barriers to the passage of fish or other
-aquatic life.:Maximum temperature must not exceed 100° F. beyond 50 feet
from any point of discharge. .

Temp. 2.—For nontidal waters.—For “trout waters,” waters so designated
to the Department by the:Department of Game ‘and Inland Fish, temperature
must not exceed ‘72° F. at any time. For the propagation of fish -and other
acquatic life (Water Use Category IV) in‘all othér nontidal waters, tem-
perature must not exceed 98° F. beyond such distance from any point of
discharge as specified by the Department as necessary for the protection of
the water use. In addition for.all nontidal waters other than “trout waters,”
maximum temperature elevation is to be limited las follows:

For natural water temperatures of 50° F., or less, the temperature
elevation must not exceed'20° F'. above the natural water temperature,
with a maximum temperature of 60° F. :

For natural water temperatures greater than 50° F., the temperature
elevation must not exceed 10° F. above the natural water temperature,
with a maximum temperature of 93° F.

Any deviation, other than natural, from the above requirements is to be
evaluated for risk to the propagation of fish and other aquatic life by the
Department of Game 'and Inland Fish, and will be permitted or denied by
the Department of Water Resources after consultation 'with that agency.

90-064—68 33




For tidal waters used for the propogation of fish and other aquatic life
(Water Use Category 1V), temperature must not exceed 90° F. beyond such
distance from any point of discharge as specified by the Department as
necessary for the protection of the water. use. In addition, for. all tidal
waters, maximum temperature elevation is to be limited as follows:

For natural water temperatures of 50° F., or less, the temperature
elevation must not exceed 20° F. above, the natural water temperature,
with 4 maximum temperature of 60° F.

For natural water temperature greater than 50° F., the temperature
elevation must not exceed 10° F. above the natural water temperature,
with a maximum temperature of 90° F.

Any deviation, other than natural, from the above requirements is to be
evaluated for risk to the propagation of fish and other acquatic: life by the
Department of Chesapeake Bay Affairs, and will be permitted or denied by
the Department of Water Resources after consultation with that agency.

MASSACHUSEITS

Class A (excellent waters)—no increase other than of natural origin.

Class B (recreational criteria; excellent aquatic life habitat)—mno increase
except where temperature will not exceed the recommended limit on the most sen-
sitive receiving water use and in no case exceed 83°F. in warm water fisheries, and
68°F. in cold water fisheries, or in any case raise the normal temperature of the
receiving stream more than 4°F.

Class C (good indigenous aquatic life habitat)—same as Class B.

Class D (industrial, power, navigation)—mno increase except where tempera-
ture will not exceed the recommended limits on the most sensitive receiving
water use and in no case exceed 90°F.

All coastal and marine waters-—no increase except where temperature will not
exceed the recommended limits on the most sensitive receiving water use.

NORTH DAKOTA

Maximum, 93°F. (Red River of the North, Boise de Sioux; parts of :Sheyenne

and Pembina Rivers).

Limitation, 10°F.:plus, on amount of temperature change in the receiving
water from wastes of any single source.

Maximum, 90°F. (all other interstate waters). No limit numerically on tem-
perature change; general narrative statement limits harmful effects of wastes.

OREGON

General statement that no measurable increase in temperature allowed when
the receiving water temperature is 64°F. or above, or more than 2°F. increase
when receiving water temperature is 62°F, or less. The following are exceptions
to this general statement :

Multonomah Channel, main stem Willamette River, main stemn Snake
River: 70°F. and 68°F. respectively in statement similar to above.

Main stem Columbia River, main stem Grande Ronde River, Walla 'Walla
River: 68°F. and 66°F. respectively in statement similar to above.

Marine waters: No significant increase above natural background tempera-
ture allowed.

SOUTH DAKOTA
Fisheries :

Cold water permanent—68°F. maximum, 4°F. change.

Warm water permanent—=85°F. maximum 4°F. change.

Kar water semi-permanent—90° F. maximum, 8° F. change.

WASHINGTON

Class AA (extraordinary waters) : No measurable increases in temperature
permitted within the waters designated which result in water temepratures ex-
ceeding 60°F. (fresh water) or 55°F. (marine water) nor shall the cumulative
total of all such increases. arising from nonnatural causes be permitted in excess
of t="175/(T-22) (fresh water) or t=24/(T-39) (marine water) ; for purposes
hereof “t” represents the permissive increase and “T” represents the resulting
water temperature.




Class A (excellent waters). same statement with the following numerical
limits—65°F. and 61°F. maxima for fresh and marine waters respectively. Fresh
water formula for increases—t=90(T-19); marine water formula for in-
creases—t=40/(T-35).

Class B. (good waters) : same statement with the following numerical limits—
70° T. and 66° F. maxima for fresh and marine waters respectively. Fresh wat
formula for increases—t=10/(T-15) ; marine water formula for increases—
t=52/(T-82).

Class C (fair waters) : same statement with the following numerical limits
75°F. and 72°F. maxima for fresh and marine waters respectively. Fresh water
formula for increases—t=125/(T-12) ; marine water formula for increases—
t=64/(T-29).

WISOONSIN

Fish and other Aquatic Life: In waters where this use is of primary imp
g : 11 niot exceed 84°F. No change from natural unpolluted
at any ti nor at a rate in ess of 2°F, per
[ fion with other uses, the twenmerature
\hdll no‘r ex .e‘d "‘_i‘ F. fi ; er fish. There shall be no abrupt change
from background by miy ha F. at any tlme In addition, authorization must
be obtained for propos alldwtlon‘q where the discharge of a thermal pollutant
may increase the natm 1 ma\lmum of a wstream by more than 3°P
St

that ‘t‘ro‘ut popuilatiwons are advem »ly affec‘ted in any manner,
Industrial Water Supplies—Temperature not to exceed S9°F.

TEXAS

rand tidal ers—Upper limit of
repmeqentdtwe ‘r‘ . Lure—96 and not to exceed a H°F rise in the
representative. temp o ove natural conditions.

For the Canadian Ri Ll\mmuupem limit of the representative tempera-
ture—93°F and not to exceed a 5°F rise in the representative temperature above
natural conditions.

For Tidal ‘Waters—Fall, winter, and spring, not to exceed a 4°F rise in the
representative temperature above natural conditions. Summer—not to exceed a
1.5°F rise in the representative temperature above natural conditions.

(These criteria will apply until a study of stream uses has been made and
recommendations set forth.)

MICHIGAN

Domestic ‘'Water. Supply—The maximum natural water temperature shall
not be' increased by more than 10°F,

Industrial Water Supply—same as above.

Recreation—90°F maximum.

Irrigation and Stock Watering—not applicable.

Navigation and Power Generation—the maximum natural water temperature
shall not be increased by more than 10°F.

(Aquatic Life—not approved.)

ILLINOIS

Public Water Supply—93° F. maximum.

Industrial Water Supply—not to exceed 95° F. at any time.

Recreation—no criteria.

Lake Michigan—i{shore water) not more than 85° F., (open water) not more
than 85° F.

(Aquatic Life other than Lake Michigan—not approved.)

RHODE ISLAND

Class: A ‘(excellent quality)—no increase other than from natural or
Class B* (bathing, all uses except untreated PWS)-—no increase that will
impair assigned uses.

*The temperature increase shall not raise the temperature of the receiving waters above
688° F. for cold water fisheries'and 83° F', for warm water fisheries. In no case shall the tem-
perature of the recéiving water be raised more than 4° ¥,
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Clags O* (fish and wildlife, recreation)—same as Class B.
i Class D (navigation, power, cooling water)—No increase except where the
increase will hot exceed the recommended limits on the most sensitive water use
and in no case exceed 90° F.

Class SA (shellfishing)—no increase over the recommended limits for the most
sensitive use. !

Class SB (bathing, restricted shellfishing)-—same.

Class SC (shellfish habitat) —same.

Class SD (navigation)-—same,

MISSOURL

Effluents shall not elevate or depress the average cross-sectional temperature
of the stream more than 5° ¥. The stream temperature shall not exceed 90° F. due
to effluents.

Lakes and Reservoirs—temperature not to be increased due to cooling water
discharge.

(Exceptions include: Des Moines, White, Current, and Eleven Point Rivers.)

LOUISIANA

Not to be raised more than 38° €. above normal ambient water temperature, nor
to exceed a maximum of 36° C.
A few rivers—2° C. rise, 35° C. maximum.

ALABAMA

Public Water Supply—ambient temperature not to rise more than 10 percent
after reasonable mixing from effluents, nor shall temperature exceed 93° F. except
for 8 hours during a 24-hour period with a normal maximum of 90° F.

Total body contact—same as PWS.

Agricultural and Industrial Supply—same as PWS.

Navigation—no criteria.

VIRGIN ISLANDS

Class A (preservation of natural phenomena)—no change.

Class B (bathing, marine life propagation)—notto exceed 90°F at any time nor
as a result of waste discharges to be more than 4°F above natural :during fall,
winter, and spring, nor 1.5°F above during summer.

Class C (harbors)—no criteria.

TENNESSEE

Domestic Water Supply—the temperature of the water shall not exceed 93°F
and the maximum rate of change shall not exceed 3°F per hour. In no case shall
the maximum temperature rise be more than 10°F above the stream temperature
which shall be measured at an upstream control point.

Industrial Water Supply—same. .

Recreation—same.

Stock Watering—no increase to impair assigned use.

Navigation—no increase to impair assigned use.

OKLAHOMA

Differential changes in temperature from other than natural-sources shall be
limited to @ maximum of 5°F provided the maximum temperature due to man-
made causes shall not exceed 70°F in trout streams, 75°F:in small-mouth bass
streams, or 93°F in warm water streams.

CONNECTICUT

Class A (water supply)—no increase other than from natural origin.

C B (bathing, all uses except untreated PWS)—no increase to exceed
recommended limits on-most sensitive water use, and in no case to exceed 4°F over
natural with a maximum of 85°F.

Class C (fish and wildlife)—same as Class B. :

Class D (navigation, power, cooling water)—same as Class B.

Class SA (shellfishing)—same as Class B.

Class SB..(restricted shellfishing bathing)—same as Class B.

Olass SC (shellfish habitat) —same as Class B.

Class SD (navigation)—same as Class B.
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MONTANA

Public Water Supply (treated)—no increase over natural conditions; (un-
treated)—not applicable.

Recreation (bathing)-—not applicable.

Salmonid Fish:

Increases: 32°F to 67°F—2°F maximum ; above 67°F—0.5°F.

Decreases: Over 55°F—2°F max./hr. ; 55°F to 32°F—2°F, provided that
water temperature must be below 40°F durm«T the winter geason and above
44°F during the summer season.

Non-salmonid Fish:

Increases: 32°F to 85°F—4°F maximum ; above 85°F—0.5°F maximum.

Decreases : Over 556°F—2°F max./hr.; 55°F to 32°F—2°F maximum, pro-
vided that water temperature must be below 40°F in the winter season and
above 44°F in ithe summer season.

Agricultural Water Supply—not applicable.
Industrial Water Supply—no increase that would impair uses.

ALASKA

Public Water Supply—below 60°F ; waste flows above 60°F adjusted to ambient
receiving water temperature.

Recreation—numerical value is not applicable.

Fish and Wildlife Propagation—may not exceed temperature of natural condi-
tions by more than 59 for salt water or 10% for fresh water. No change permitted
for temperature over 60°F. Maximum rate of change—0.5°F,

Shellfish. Propagation—Iless than 68°F,

Stock Watering Irrigation—between 60°F and.70°F.

Industrial Water Supply—Iless than 70°F.

HAWAIIL

Classes AA, A, B (all uses of coastal and tidal waters)—temperature of re-
ceiving waters shall not change more than 1.5°F from natural conditions.

DELAWARE

Ocean Waters——shall not exceed -5°F above normal for the area or a maximum
of T5°F.

Most Rivers-—shall not exceed 5°F  above normal for the section. '(For some
rivers—a maximum of 85°F or 87°F.)

OHIO

Public Water Supply—no criteria.

Recreation—no criteria.

Industrial Water Supply—not to exceed 95° F. at any time,
Aquatic Life B (fish passage)-—not to exceed 95° F, at:any time,.
(Aquatic Life A—not approved.)

NEW JERSEY

FW-1-preserve natural conditions.

FW-2 (public water supply)—not to exceed 5° F. increase over natural, up
to 87° F. Natural stream temperature above 87° F.

FW=-3 (all uses.except PWS)—same as FW-2.

FW—4 (some fish life)—no criteria.

(Tidal and Coastal Waters—not approved.)

Delaware River Bay and Estuary—shall not exceed 5° T. above the average
daily temperature gradient displayed during the 1961-1966 period, or a maximum
of 86° F., whichever isless,

NEw YORK

To: Engineering firms practicing in New York State. )
Subject : Thermal aspects of discharges on water resources (Technical Bulletin
No. 36).
To protect water resources, fishlife, and stream biota from effects of transient
and long-range adverse temperature changes, careful studies of stream environ-
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ment should be conducted where discharges of thermal significance are contem-
plated.
Such studies might mclude but not be limited to: :
(a) Natural backvround conditions of temporatum, ecology, base flow,
and physical and blOlO“‘l(Eal character of receiving waters
(b) Stream geology, hydrology, tides, currents, and man-made barriers
(e) Climate, winds, critical summer temperatures, and general meteoro-
logical conditions
(d) Effects upon assimilative capacity of receiving waters
(c) Stratification of heated liquids
(f) Need for full-channel or part-channel diffusion works
(g) Heat transfer calculations, against environmental factors determined
above, to-assess magnitude of expected change in receiving water quality.
These factors should be evaluated against the folowing criteria :

Trout waters

No thermal discharges will be permitted to waters classified for trout, stocked
with trout, or supporting a naturally occurring propagation of trout, or in
upstream reaches of such waters as would cause adverse effects thereon.

Nontrout waters

1. Mixing zone.—The mixing zone will be separately determined for each dis-
charge so as to minimize detrimental eff: . Fish and other aquatic life shall
be protected from thermal blocks by providing for a mihimum fifty percent stream
or estuarine cross-section and/or umetric passageway, or establishing arti-
ficial fishways where considered necessary.

Generally, the surface water temperature shall not exceed 90° F. within the
mixing zone. Consideration will be given to effects of each discharge based on
hydrodynamics and other factors of receiving waters.

2. Outside miving zone—Stream temperatures in excess of 86° F. will not be
permitted after mixing. Further, no permanent change in ex , of 5° F. will
be permitted from naturally occurring background temperatu

In multiple discharge situations stream capacity to meet such criteria will
be apportioned among the discharges:.

3. Outside miwing zone: Fresh surface water
rate shall be limited to 2° F. per hour, not to exceed 9° ¥, in any 24-hour period,
further limited in that for any seven day period the average change will meet
the 5° F. change of background criteria. stated in item 2 above.

4. Outside miming zone: Tidal salt water classes.—Discharges shall not taise
monthly means of maximum daily temperatures more than 4° F. from September
through May, nor more than 1.5° F. during June, July, and August.

Temperature change shall not be more than 1° F. per hour, not to exceed
7° F. in any 24-hour period at maximum, except when natural phenomena cause
these limits to be exceeded.

‘Where necessary, cooling towers or other devices must be installed to meet
these stream criteria. The State Conservation Department will act as a con-
sultant to the Health Department insofar as  fish life and aquatic biota are
concerned.

This Bulletin was developed to advise and provide guidance to engineering
firms, industries and others of water quality objectives and requirements for
thermal aspects of discharges to the surface waters of New York State.

RoOBERT D. HENNIGAN,
Assistant Oommissioner, Division of Pure Waters.

Mr. CarpenTER. Let’s get these other questions on the record.

Have you made any attempt to transfer space or military research
results to application in pollution control? What mechanisms do you
have to try to use such on-the-shelf technology. What is your exp.
ence so far? What would you recommend to improve interage
technology transfer?

In other words, have you gone to NASA or the Atomic Energy
Commission and talked with their technology transfer people in terms
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of specific questions. Or have you asked them what they think they
have that you might use?

Dr. Weinsereer. Dick, we have had some very direct liaison with
these people, and I know Mr. Daddario doesn’t like the word “liaison.”

We have actually carried out a project with NASA in terms of
some of the work which they have developed in terms of biological
treatment. It was a jointly supported project.

NASA has on our behalf made an analysis of the projects which
they have supported in terms of applicable technology. Our people—
and remember that our program has in-house capability as well as
the extramural support—in-house staff, our research scientists, con-
stantly are reviewing the literature, reports of NASA, DOD, and AEC.

There have been a number of innovations developed by those agen-
cies which we have tried out in our laboratory, which is currently
under consideration. Again I can give you some examples of this.

Some of the work done on identification of micro-organisms is part
of the space program, where they need rapid methods for measuring
pathogenic organisms. These obviously have an application to our field.

The analytical techniques that are developing, the methods which
they are employing for some of the space work has a direct application.
As a matter of fact, our requirements are usually considerably less
stringent than the space program, because we do not have their space
and weight restraints.

Mr. CarpentER. Have you translated your requirements into the
terms of the technology that might be needed, or have they come to
you with possible things that they have seen ? Maybe it has gone both
ways.

Dr. WrinBerGER. It has gone both ways. We of course continuously
indicate what our needs are. In the case of AEC, as an example, there
has been continuing direct liaison between the Commission staff and
ours and their laboratory staffs and ours where we specifically pin-
point some of our needs for pollution control equipment:

Mr. Frrrox. Do you contract with any other Federal laboratory for
the performance of work related to pollution ?

Dr. WEINBERGER. . A transfer of funds I think is more the term,
but some of these agencies do work for us.

Mr. Frrron. Could you put in a background statement on what this
involves ¢

Dr. Wrinsereer. It has been limited; but I will get the indication
of what these have been.

I might say again in answer to the question, it worked both ways. We
have done some work for other agencies in terms of pollution control,
and one of the projects we had was trying to determine the quality of
recycyled water for a reuse system. '

(The information requested is as follows:)
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REIMBURSABLE WORK PERFORMANCE BY OTHER AGENCIES

e ——————————————————————

Fiscal Fiscal - :Expendi-  Fiscal
Year ear ~ turesas of ear
967 968 Mar. 26, 969 Purpose
estimate 1968 estimate

U.s. Gegé%%i)cal Survey—Acid mine drain- $150,000 $100,000 .......... $20,000 -Acid mine drainage studies.
age 5
U.IS_ ()§e(oglgﬂcal Survey—Estuarine (Corval- 1,000 Estuarine, flow gauge.
is X
u.s. Geologl)cal Survey—(Newtown) (4884)_... 19,000 . Construct weirs,
U%’.I )G(esogg%i)cal Survey—Eutrophication ... 10, 000 $4, 000 8,000 Stream gauging.
) .
Bureau of Mines (0840). . 486,400 170,000 100,000 ... --- Acid mine drainage studies.
Sports, fish and wildlife (0840 . 50,000 . 75,000 17,700 . Do.
Algglégg) Air Command, U.S. Air Force 12,000 8,000 - Pilot treatment plant, co-op.

686,850 386,900 129,700 29,000

Mr. Carpenter. The AEC reminds me of this one specific. In the
large nuclear desalting plant that is now being considered, has there
been a study of the effect on marine ecology of the salt and hot effluent ?

Dr. WerNBerGER. John, I think you called on that one.

Mr. Barnuiin. Yes, I called Jack Hunter, Director of the Office of
Saline Water, and he furnished me with this statement. You may
have this.

He tells me that there have been extensive cooperative studies with
the Bureau of Commercial Fisheries and the Bureau of Sport Fisheries
and Wildlife in this Department on possible ecological effects of the
thermal discharges from that plant. He is of the opinion that they have
the problem well in hand.

Mr. CareenTer. And that Fish and Wildlife agree with that
opinion |

Dr. WEINBERGER. Y es.

(The document referred to is as follows:)

SuBJECT : DISCHARGE OF EFFLUENT FFROM A LARGE NUCLEAR HLECTRIC POWER AND
DESALTING PLANT

OSW has always been concerned about the possibility of degrading the marine
environment through the discharge of the waste brine and cooling water from
desalting plants. The Bureau of Commercial Fisheries and Fish and Wildlife
Service of the Department of the Interior have been consulted within this matter
and several studies have been made by the Office of Saline Water to investigate
the hazard that might be presented to the marine ecology through the thermal
effects, salinity concentration, and other contaminants that might be contained
in the discharge. The most recent study made by the Dow Chemical Company for
OSW in conjunction with the Texas A&M University was completed in Séptem-
ber 1967. This study investigated the effects of a plant of the same size and type
as the MWD plant on the marine environment utilizing the specialized talents of
these two organizations and the available pertinent literature including reports
by the Atomic Fnergy Commission, U.S, Public Health Service, Californig. State
Water Pollution Control Board, Départmeént of the Interior, ete.:Also meetings
were held with cognizant Department of the Interior personnel including Com-
mercial Fisheries and Fish and Wildlife to obtain additional information for the
study, and they are in agreement with our approach and recommend bio-assay
surveys during plant operation.

An important fact which should be brought out in connection with a study
such as this is that the effluent from a large nuclear dual-purpose power-desalting
plant comes from three sources—the concentrated brine blowdown, the cooling
water from the desalting plant, and the cooling water from the power plant.
In a plant the size of MWD with a concentration ratio of about 2, for every
gallon of potable water produced, approximately one gallon of brine at twice
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the salinity of normal sea water and at @ temperature of about 12° F above
ent will be discharged. However, about:15 gallons of other sea water uged
or cooling the desalting plant and power plant, at the same salinity and about
12° F above ambient, will also be discharged. Combining these discharges will
result in a composite effluent only slightly. above the ambient salinity and about
12° F above ambient temperature. Thus, the discharge from a plant like MWD
should. present no more of-a hazard to the ecology from a salinity and tempera-
ture standpoint than the discharge, of cooling water from a large power plant
due to the high dilution of the waste brine effluent from the large amount of
cooling water required.

During the operation of a desalting plant small amounts of chemicals are
sometimes introduced into the feed water for scale control and are contained
in the discharge along with small amounts of other corrosion products picked
up in the plant. The effects of these small perturbations on the effluent have been,
and will continue to be, studied and monitored through bio-assays made prior
to and during operation of various desalting plants. This has been done at the
San Diego Test Facility. Further, by proper design and location of the effluent
outfall other factors of safety can be added to negate any possible harmful
effects to the ecology.

Mzr. CarpeNTER. The final question

Dr. Werneereer. Let me just add one sentence to that. Again, even
more effective communication is nonetheless warranted, and, here you
run intothe problem of the amount of time that you do spend on liaison
and coordination in getting your story across.

I would say that there is a good degree of exchange. I might say
that steps are being taken in the executive branch to improve com-
munication, with information storage and retrieval systems.

Mr. CarpeNTER. This is right within one department. That is one
of the reasons for our question, is whether on these complex subjects of
ecological effects you had experience in your department here any
conflict that required resolution.:And this statement, then, in your
answer, would indicate that you have had the OSW and Fish and
Wildlife together, and they have agreed that the. situation is

Mr. Barnu1nn. Well, we haven’t done it, but they have gotten together
within the department and apparently from that statement, and my
conversation: with Dr. Hunter:

Mr. CarpENTER. But you would cover these coastal waters?

Dr. WEINBERGER. Yes.

Mr. CareenTEr. The final question: In air pollution the law now
calls for registration of fuel additives, not to show that they are
safe or unsafe, but to simply alert the Surgeon General that these new
chemicals might be entering the environment.

Would you advocate a similar law for effluents to surface waters
should industry or Government be responsible for forecasting or
anticipating ecological effects of new.effluents ?

Dr. WeinBerGER: I will.ask Mr. Barnhill to take a crack at that
one.

Mr. BarnuEILL, Well, the law does.not now, at least not the Federal
Water Pollution Control. Act, require the registration. or announce-
ment-of new chemicals or new wastes. This is obviously something that
we discussed, and we were particularly concerned at the time with
pesticides. And this was while we were in the Department. of Health,
Education, and Welfare, And we actually proposed that this needed
to be done, but we-ran inte the difficulties that you would normally
expect to, and that would be that we were encroaching on someone
else’s jurisdiction, and of course opposition from industry.
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Mr. CarpENTER. You mean USDA ¢

Mr. BarnaILL, Yes, it was USDA. And of course industry would
oppose, as they always have, and if I were in indsutry I would do
the same thing. But they oppose it.

We still think it is a good idea.

Mr. Ferron. Was the section of your act which says in effect that
industry does not have to divulge trade secrets or secret processes in
the act from the beginning, or was this added sometime along the
way ?

I\Bir. Barnati, When was it added ?

Mr. Moore Was it in the original act or has it been added since?

Mr. BarNHILL. Tt has been added since. I don’t remember that it
was in the original 1956 act at all. I think this was in the 1966 amend-
ments.

Mr. Frrrox. So this was subsequent to your push to get this type
of registration ¢

Mr. BARNHILL. Yes.

Mr. Feuron, Which pretty well closes the door on——

Mr. Barnums, Well, except for one thing. First let me answer
the last part of the question. We think industry should be responsible
for defining the potential or actual toxic effects of any material that
they supply that will find its way in the water as a pollutant. At
the same time I think this infers that we would do enough work of our
own to be able to monitor what industry is telling us.

Now I have forgotten what you just asked me.

Mr. Feuron. Well, this section would preclude you ever seeking
registration.

Mr. Barvuiin. No; I don’t think it would, because they register,
they are required to register under other acts these proprietary chem-
icals, you see. They get a patent on them. So once they have refined
and are ready to produce the material, it becomes

Mr. FrrroN. A trade secret by definition is not patented. Normally
trade secrets have to do with that which is not patentable.

Myr. Barnuizn. Yes; but they don’t have to tell us how they man-
ufacture this product. They only need to tell us what this product
does to the environment. You see the trade secret would be in how
they produce this material.

Mr. Ferron. Or what isin it.

Mr. Barnuiin. Well, any good chemist, I think, could eventually
tell you what is in any of these.

Mr. CarpexTER. Well, I am thinking of the responsibility that you
might see in new refractory organic materials that are being synthe-
sized if not produced at a high rate, thousands per year, as to the
feasibility of doing ecological studies on these chemicals, but the still
substantial chance that they might turn up in effluents.

Dr. Weinerreer. If I can, again let me add onto what John Barn-
hill said. I would say that it 1s a ‘joint government-industry respon-
sibility to develop test procedures by which new chemicals, new prod-
ucts, may be evaluated for their pollution potential, and this has been
a role which we have had and we have worked rather satisfactorily
with industry. We worked with them in terms of coming up with a
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biodegradability test. We currently are working with them trying to
develop what we call an algal growth potential test. We have done
quite a bit of work in terms of measuring how the acute and chronic
or long-range effects on fish and aquatic life. We are getting more
sophisticated in trying to develop ecological chambers, so you can
measure the ecological effects. ‘

Incidentally, we are a long way from being able to do that. I am
not even suggesting that we will be able to do this in the near future,
and as John points out, at the same time we have got to have the
analytical capability to measure these materials.

But here again I think we have to put added responsibility on the
industry, when they come up with a new product, to begin requiring
them to develop analytical techniques. Incidentally, this is not too
different from FDA.

We, of course, would be completely overwhelmed, and I don’t
think it is a proper Government role, to evaluate every new product
under every possible circumstance.

Mr. Moore. Well, it seems to me this is one of the points at which
the practical considerations would have to have some weight. I see
no point in requiring a series of registrations or a series of reports
or a series of analyses if all you are going to do with them is file them
somewhere.

It seems to me some thought would have to be given before you
could commit yourself on a program of this scope.

Dr. Weineereer. That is right.

Mr. Moore. I think you would have to give some consideration to
what might be required of FWPCA if you were going to do some-
thing with them, before you answered the question as to whether they
ought to all be just routinely filed.

Now it seems to me that the question I believe you were getting at
is one that might be more pertinent, and that is there could be some-
thing in the effluent that would not necessarily be in the end product
that could bemore dangerous than the end product was

Mr. Careenter. That is right.

Mr. Moore. It seems to me that in any event the primary responsi-
bility for what gets in the effluent has to lie with the industry, be-
cause this could happen if the reporting process were working.

Mr. CarpeNTER. Yes. The primary responsibility would have to lie
with industry, to be sure, as it proceeds, it does not come in conflict
with the standards or criteria that have been established by the
FWPCA.

Mr. Bar~nm1rn. I hope Dr. Weinberger will agree with you—at
least T feel we can work with industry and develop a screening test
that would be short and reliable and would very quickly dispense of
95 percent of these chemicals, and then we could develop test
procedures

Mr. CarpENTER. Yes.

Mr. BarNHILL (continuing). For whatever the remaining amount
would be, without too much difficulty.

Mr. Ferron. Are you doing anything along this line now ¢

Dr. WeinBerger. Oh, yes.
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Mr. BsrnmiiL. Well, yes.
Dr. WrinsercEr. Most of your test procedures for assessing the

long-rangeeffect on fish and aquatic life, these testing procedures were
developed by biologists at our laboratories. Many of these toxicity
tests were developed or the procedure

Mr. Frrron. No, I mean is industry now voluntarily submitting
its products to you for assessment.

Mr. BarnuInL. No.

Dr. WeiNBERGER. No.

Mr. CarpextER. That is it.

Mr. Feuron. Gentlemen, once again we thank you.

(Whereupon, at 3:35 p.m., the committee recessed, subject to call.)
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SMITHSONIAN INSTITUTION,
Washington, D.C., April 2, 1968.
Hon. Emmiio Quinoy DADDARIO, :
OChairman, Subcommittee on Science, Research ond Development,

House Committee on Science and Astronautios, House of Repre-
sentatives, Washington, D.C.

Drar Mzr. Dappario: I am pleased to respond to the invitation to

%Jarticipate in your Subcommittee’s hearings on environmental quality.

n an effort to provide a useful contribution, I have prepared the
attached statement for inclusion in the record. The first section of the
statement provides a description of the conce tual framework within
which those activities of the Institution that have a direct bearing on
the issues of environmental quality are evolving, together with a brief
inventory of some of the relevant, ongoing programs.

The second part of the statement represents an attempt to gain a
coherent overview of the numerous proposals that have emerged in
response to the need for institutional mechanisms capable of develop-
ing an understanding of the interrelationships between human' so-
cieties and the sustaining environment. B0 !

Tt is our belief that the problems which create the need for such
mechanisms require no further documentation. We must now concen-
trate our efforts on reaching agreement concerning the most compre-
hensive and positive way in which to proceed. The second part of our
statement is an outline of what we feel is necessary.

You are to be congratulated for your foresight in recognizing the
significance of the problems that exist in the area of environmental
quality. By providing a forum for an exchange of views on this topic,
you are performing a most important service to the nation. I com-
mend your efforts and look forward in assisting you in any way
possible. ‘

Sincerely yours,
S. Dizroxn RirpLEy,
Secretary.

SrateEMENT BY S. DiLioN RipLEY, SECRETARY, SMITHSONIAN
INSTITUTION

Mr. Chairman and members of the Subcommittee, I am pleased to
participate in these hearings on environmental quality.

In order to provide you with the conceptual framework within
which the Smithsonian Institution is evolving its program in ecology,
T would like to insert a statement that was prepared for our Board
of Regents.

For the average citizen, ecology is fast becoming a household word,
as increasingly it is being demonstrated to him that man is in nature
and is a part of nature. No longer can he regard himself simply as
a separate creation divinely appointed to manipulate nature at will,
He now begins to understand that a human society with its total en-
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vironment functions as an integratéd whole in nature—that is, as an
ecological system, or ecosystem.

He sees, moreover, that with his modern technology man is.capable
of massive environmental manipulations that were unimagined even
a few years ago; and because he is told that such changes are usually
irreversible and can adversely affect the lives of future generations
as well as his own, he now senses the importance of seeking scientifi-
cally valid means of predicting the consequences of any alteration in
the ecosystems of the world.

He begins to recognize, in short, that he must increase his scientific
understanding of whole ecosystems, taking man as an essential com-
ponent, if he 1s to establish a viable basis for the cultural and intel-
lectual development of human society. Leading humanists, scientists,
and Congressmen have for some time been keenly aware of this, and of
the adverse ecological changes occurring throughout the world today,
and they express mounting concern lest the quality of human life
deteriorate to an unbearable degree through improper management
of the environmental systems which sustain 1t.

We openly admit that unstable relationships between man and his
total environment have formed and that under the twin pressures
of an expanding economy and of excessive self-constricting popula-
tion growth, competition for the finite resources of the earth almost
inevitably results in ¢cheir misuse.

- Having acceptea the fact that human society is an integral part
of the earth’s ecosystems and that the resources of its environments
are limited, when then must we do? If the critical problem facing
humanity today is the ecological one of harmoniously relating human
societies to sensitive environments of finite scope and potential, we
are forced to conclude that the growth of human society must hence-
forth be measured mainly in terms of quality rather than of quantity.
The problem, in its most restricted form, lies within the domain of
the natural sciences. Indeed, from one point of view, we can regard
ecology as the most recent scientific outgrowth of natural history.
But in its most general form the problem involves all the :dynamics
of man-in-society. Here it is that ecological principles are confronted
with those of economics; political theory, law, and education—indeed,
with all the institutions and organized structures of knowledge that
deal significantly with the social reality. Clearly, the problem is too
intricate and too important for the ecologist alone to-solve. ‘

Putting in perspective the present destructive influences of man on
his environment, and ultimately on his own society, requires a new
approach involving a synthesis of relevant knowledge from the hu-
manities and behavioral sciences as well as from the natural sciences.
Eminent contemporary intellectuals have already pointed out that
we need a new science; ecologically oriented but not ecology.in its
traditional sense. The subject matter of the new science is human
society and its total environment. If we think in terms of levels of
biological integration—the molecular, cellular, organismal, popula-
tion, community, and community-plus-environment levels, then ‘we
must regard the highest and most complex level as that dealing with
the human dimension, where human society and its conta.iniﬁ,q en-
vironment exist as a functioning whole in nature. We have seen that
near the bottom of the spectrum, in molecular biology, spectacular
advances in our understanding of the genetic code have resulted from
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the integration of ideas found ‘in:chemistry, physics, mathematics,
and biology. Can we expect anything less exciting -and significant to
grow out of our concentration upon the highest levels of organization,
at the other end of the spectrum, where the penalty of ignorance may
well be irreversible'and devastating change?

The challenge is encrmous and the difficulties immiense. In view
of the complexity that presents itself, even'at the lower levels of'bio-
logical integration, the task of building a conceptual structure that
would enable us to deal effectively with thie upper: regions of ‘the
spectrum, and with the spéctrum in its'entirety, seems ‘almest over-
whelming. Some‘have remarked that the highest ecosystem level'is fiot
11}1191'? complex than we think it is, it is more complex ‘than -we'can
think. :

Yet the problem is often ‘one of perspective; and if ‘we’are to face
our work squarely, we must make every effort to rid ourselves of
that form of cultural near-sightedness which obscures the total design
of the canvas even while ‘it brings the details into focus. For ‘ex-
ample, the cycling of radioactive'particles or pesticides through plants
and animals into man—who released these destructive contaminants
in the first place—is an ecosystem phenomenon, the attributes of
which involve decisions in the minds of men as well as the physical
movement of these substances through the air, water, soil, and living
organisms. Thus, recognizing that human values and the motivating
forces ‘of economics and politics ean contribute directly to‘the struc-
tual and functional characteristics of ecosystems in which man is the
dominant force, it is clear that one must direct thought and research
toward searching out the unique and possibly controlling phenomena—
in this case, man’s cultural behavior—that operate at whatever level
in natureis under study.

Within this‘broad context of the search for solutions to contem-
porary ecological problems relevant to or embracing modern society,
the Smithsonian program in ecology is evolving. Its primary goal
is to advance basic’'ecological theory at all levels of biological integra-
tion, but its emphasis is upon the largely unexplored higher levels—on
such areas as populations and communities of animals, on vegetati
as a structure or pattern of plant communities, and on communities-
plus-environments as total ecosystems. It seeks particularly to study
‘ecosystems that are least modified by man. These are natural complexes,
which are self-maintaining when human interference does not intrude
upon the regulatory processes enough to cause the system to deters
orate, and they can therefore provide the means to understand and
measure the effects of such interference. This type of undisturbed
area is becoming increasingly rare in our day, and without protection
from man’s activities it will soon disappear.

The Smithsonian program of ecology also, therefore, encourages and
practices conservation, which has two aspects—the aesthetic and the
scientific. With the aesthetic aspect all are familiar; the arguments
in favor of preserving unmolsted the beauty of the land elicit some-
thing like a conditioned reflex, and we dutifully nod approval. But
with the other side of the coin, the scientific values of conservation, we
are much less familiar. From a scientific point of view, conservation
means preserving the capacity of ecosystems to support rich and varied
forms of life. This is a matter of biological necessity if we are to
maintain a diversity of environments in which it is not only possibly
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to live but also'in which it is worth living. The natural area, so-called
because the works 'of man are not significant elements in its composi-
tion, is an outdoot laboratory and, as such, it is the only apparatus
by which we can gauge the changes that occur in the regions dominated
and modified by man. These reserves are the only frame of reference
we have. In them we can make observations with a minimum of dis-
turbance, or carry out controlled and carefully recorded environmental
manipulations t0 determine how ecosystems actually function in na-
ture. This sort of research contributes to our ability to predict the con-
sequences of man’s alteration of his environment.

The Smithsonian Institution encourages, and 'aids where possible,
the establishment of natural areas for research, education, and a means
of communicating ecological ideas to society. The Chesapeake Bay
Center for Field Biology, under the administration of the Office of
Ecology, reflects this interest and ‘activity. Such areas must be under
the best protection that society can provide through its laws and in-
stitutions; and the 120 years of Smithsonian tradition in preserving
objects of cultural and scientific importance provides assurance that
natural areas, which might be thought of as outdoor museums, will
be saved in perpetuity for science and society.

While emphasis is placed on the higher orders of biological integra-
tion and on the conservation and study of natural ecosystems, the
Smithsonian ecology program also includes species-oriented ecology,
and the biological proIlJ)Iems related to urban development are not ex-
cluded. And although research is given priority, the ecology program is
also deeply committed to education ang to the diffusion of sound eco-
logical information throughout society. In this sphere its efforts are
directed toward constructing a conceptual framework, drawing upon
the humanities, the behavioral sciences, and the natural sciences, that
will enable man to deal purposively with his world on the level of
human society-plus-its-total-environment. To. gather these strands to-
gether, research is being linked with university education at home and
abroad, and contemporary ecological thought is being transmitted
through lectures, seminars, and publications.

If we accept the thesis that advancement of scientific theory about
ecosystems and man’s place in these systems is oriented primarily
around the understanding of how they actually behave in nature, then
with sufficient knowledge about how ecosystems work, we may be able
to manage them in the best interests of society by manipulating the
controlling (or regulatory) processes. Increasing our understanding
of how an ecosystem works requires two general types of research.

One type of research is concerned with basic.descriptions: (1) of the
physical, chemical, and biotic components of the system; (2) of the
structural and functional relationships of these components to each
other and to the system as a whole; (3) of the variations of the system
in time and space; and (4) of the environmental relationships of the
system to other ecological systems. The total systems approach, em-
bracing climate, soils, hydrology, vegetation, and animal life—includ-
ing man—provides a foundation for studies of regulatory processes.

These basic descriptions require a solid foundation in the taxonomy
of the species components; precise identification of plants, animals,
and other organisms is fundamental to the advancement of ecological
theory. Basic descriptions, also include preliminary interpretations.
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These concern, for example, the ecological interrelationships of the
component populations, the cause and effect 'of changes in vegetation
and its associated animal life through time, or the influence of upwell-
ing ocean currents on the productivity of marine life—and in turn they
often generate ideas for further studies on the functions and processes
of ecosystems.

As was pointed out earlier, ecology is sometimes said to be the scien-
tific outgrowth of natural history. In the ecology program of the
Smithsonian a strong foundation for research concerned with basic
descriptions is provided by the vast collections and the enormous bank
of taxonomic knowledge in its Museum of Natural History, a bank
to which the Smithsonian has contributed for.over 100 years through
its expenditions into the “virgin” areas of the Western States, the
Arctic regions, the Tropics, and elsewhere throughout the world.

The massive task of curating the collections from these expeditious
leads naturally into systematic and evolutionary biology, and as a con-
sequence, taxonomists have often become so.specialized in the system-
atics and biogeography of their own particular group of organisms that
they have had little time or inclination to explore the significance of
ecological studies. Ecologists, on the other hand, have often tended to
underestimate the importance.of these basic descriptions and the
significance of systematic biology and ecology at the species level. A
related objective of the Smithsonian ecology program is, therefore, to
bridge the gap that has developed between systematics and ecologists
and to renew the close relationships that formerly existed between these
two disciplines. Obviously, such interdisciplinary integration is essen-
tial if we are to increase our knowledge of how ecological systems work
in nature. s ' ‘ ‘

The second type.of research required to increase understanding of
how ecosystems work is concerned with interpretive, ecosystem-oriented
studies rather than basic descriptions. Examples of such studies would
be: (1) the role of social behavior or the significance of predator-prey
relationships in the numerical regulation of animal populations; (2)
the principles of vegetation change; (3) the flow of energy through
the system as expressed in rates and amounts of primary and secondary
productivity ; (4) the cycling of mineral nutrients; or (5) the conse-
quences of man’s environmental manipulations. These examples point
the direction in which the new quantitative ecology is developing. These
are the studies at the higherlevels of biological intergation, although
usually below the level of human-society-plus-environment, that excite
ecologists intellectually. _ o

To sum. up: the Smithsonian program in ecological Tesearch.em-
braces both. basic descriptions and ecosystem-oriented studies. It em-
phasizes studies of significance to both ecological theory and to the
understanding of man’s place in nature, Its aim is to. form. a small
group of scholars, each of whom will advance knowledge significantly
in his own specialty—be it vegetation science, animal behavior, the
dynamics of animal populations, or the energetics of ecosystems—and
who will also help construct a new interdisciplinary framework that
will:enable us to assemble a broad spectrum of knowledge relevant to
the current ecological problems-of our society. By this means, it is
hoped, a viable scientific basis can be established for maintaining and
improving the quality of man’s environment.

In this challenging new era of multiple, competing demands and
shifting perspectives, the Smithsonian Institution, as a privately en-
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dowed organization with strong governmental relationships, serves
as an important focal point for both national and international pro-
grams in basic research and education in ecosystem-oriented ecology:.

Within this context, Mr. Chairman, I should like to'refer briefly
to those elements within the Smithsonian Institution that have a dis-
tinet bearing on its capability to contribute to the qualtiy control of our
environment.

The Museum of Natural History is an international center for the
biological specimens in the nation. The interests of the museum include
all aspects of the natural sciences. Anthropology, botany, entomology,
invertebrate zoology, mineral sciences, paleobiology, and vertebrate
zoology are well represented. The scientific program of the museum
consists of the efforts of over 100 research scientists. Although most of
the research is collection-based, it also involves field observation and
refined laboratory techniques. The ongoing investigations reflect a
considerable diversity of interests, largely within the areas of system-
atic biology and biogeography. Studies of autecology and physiology
are pursued primarily as pathways for determining phylogenetic rela-
tionships. The 50 million specimens provide not only a documentation
of organisms in space and time but also information indispensable to
the understanding of speciation and ecological relationships. Thus the
Museum of Natural History provides a strong taxonomic foundation
for ecosystem-oriented science.

The Information Systems Division of the Smithsonian is now.in the
process of computerizing the information on biological and mineral
specimens. The development of computer-supported systems will en-
able the Smithsonian to manage better its information resources and

to respond to inquiries with speed, accuracy, and completeness. It also
provides increased capability for mathematical and statistical ap-

proaches to research, mathematical modeling, and the classification
of plants and animals by numerical taxonomy. The Smithsonian’s
computer capacity is sufficient to initiate storage of ecological informa-
tion pertinent to contemporary problems of environmental alterations.

The Smithsonian Tropical Research Institute (STRI) has been a
component of the Smithsonian since Barro Colorado Island was trans-
ferred to the administration of the Institution in 1946. Barro Colorado
provides opportunities to study tropical jungle (more precisely, low-
land seasonal humid forest) with its characteristic community of ani-
mals. The Smithsonian Tropical Research Institute has also acquired
a small tract of land on the mainland of the Canal Zone, in the “Navy
Pipeline Reservation.” It has, in addition, made arrangements to use
areas in other parts of the Canal Zone, and the Republic of Colombia
in the near future. These circumstances will permit scientists to study
in different types of lowland, forest, montane forest, alpine. moor,
grasslands, serub, and marsh. It will also permit them to make experi-
mental modifications of environments. Its status as a reserve precludes
this activity on Barro Colorado:. Two marine biology stations have
been established in the Canal Zone, one on Naos Island on the Pacific
coast and the other on Galeta Island on the Atlantic coast. The focus
of marine research is primarily concerned with the evolution of isolat-
ing mechanisms in species pairs of marine shore fishes.

The objective of these studies is to determine the actual correlation
btweeen types of isolating mechanisms and factors such as morpholo,
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time, geographic separation, competition, and ecology. The terrestrial
dimension of research activity at STRI has been primarily zoological..
Emphasis has been on problems concerned with biological processes.
that can be studied best in the tropics, particularly the causes for high.
species diversity and the social behavior of certain groups of animals.
(notably anurans, birds, and primates) asthey are related to the com-
plexity of tropical communities.

Our Radiation Biology Laboratory conducts research on the func-
tions of living organisms that are affected and controlled by solar-
radiation. Thesun is the principle source of energy for life on the.earth.
Radiant energy from the sun is trapped by pigments and converted
into potential chemical energy. The research of the RBL is directed.
toward understanding the cellular and subcellular mechanisms and
processes by which organisms use radiant energy for their growth and
development. Such studies produce information fundamental to the
development of technological advances and applications, especially in
food production and environmental control. The modern fields of bio--
physical physiology and biochemistry have a continuing requirement
for a precise characterization of solar radiation in developing experi-
ments of health-oriented importance to man. The physiological studies:
of the RBL provide, as in the case of the Museum of Natural History,.
an important foundation. for ecosystem-oriented studies.

The Office of Oceanography and Limnology operates the Smith-
sonian Oceanographic Sorting Center which processes marine speci-
mens . from national and international expeditions for use by scientists.
of the world in specimen-related research. The office also facilitates the
productive involvement of Smithsonian scientists in aquatic research
of national and international significance, and provides outside scien-
tists and research organizations with a focal point for their effective use
of Smithsonian competence. Through its Sorting Centers in Washing-
ton, D.C., and in Tunisia (the latter principally supported by the
Smithsonian Foreign Currency Program), the Office serves-as a sub-
stantial producer and repository of biological and geological data for
the Federal Government. These data are used in ‘the evaluation and
harvest of fisheries and mineral resources; in the resolving of naval
problems of fouling, bioluminescence, and bioacoustics; and in study-
ing the effects of pollution on the marine environment. The Office of
Oceanography and Limnology is concerned with ‘marine ecological
studies as well as systematic biology, and coordinates its efforts closely
with those of the Office of Ecology. . ‘

The Chesapeake Bay Center for Field Biology, which is admin-
istered by the Smithsonian Office of Ecology through a consortium
arrangement with the Johns Hopkins University and the University
of Maryland, provides a relatively stable baseline against which to
compare other ecological systems in the rapidly changing Washington
area. The Center lies about 7 miles south of Annapolisjlaryland. Its
700 acres of land include areas still in-cultivation, areas abandoned
from agriculture for 22 years, and areas of relatively undisturbed
mature forest. Control of about 10 miles of undeveloped shoreline- (the
largest such expanse on the western shore of Chesapeake Bay) pro-
vides opportunities for long-term' studies of salt marshes, eroding
bluffs, sandy beaches, and shallow estuaries. Under Smithsonian own-
ership, the land and surrounding estuaries are preserved effectively
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for a program of studies extending indefinitely into the future. The
objectives of the Center must be viewed within the larger context of
the overall program of the Smithsonian Office of Ecology, a central
concern of which is to advance scientific understanding of the func-
tional design and processes of ecosystems as a basis for predicting the
ecological consequences of man’s alterations of natural systems. The
research objectives at the Center are: (1) to develop a baseline of
knowledge about the composition and structure of terrestrial and
estuarine ecosystems at Chesapeake Bay, (2) to conduct specific re-
search relevant to the functioning of ecosystems, and (3) to conduct
biosocial studies. In addition to the research objectives, the Center is
concerned with the education of young scientists and technicians to
meet the critical shortage of manpower required to cope with prob-
lems concerning the quality of man’s environment. A third goal of the
Center is to make information from scientists and other authorities
available to the public, particularly on environmental conservation
and on social issues as they apply to environmental quality.

A Center for the Study of Short-lived Natural Phenomena was
established in response to the recognition that most scientists, includ-
ing those at the Smithsonian, were missing opportunities for studying
the critical early stages of important geological, biological, and mete-
orological events. The Center, utilizing the excellent facilities and pro-
cedures established by the Smithsonian Astrophysical Observatory for
the worldwide exchange of information about astrophysical occur-
rences, has expanded on the SAO system to include events of interest
to the other sciences. During the first 214 months of its existence, the
Center has been extremely active in mobilizing activity on such events
as the Tonga Island Volcano, the Desception Island Volcano, and oil
spillage from damaged tankers. It is anticipated that as soon as fund-
ing can be provided, the Center will operate on a lar, cale.

The Smithsonian’s interests in environmental studies are interna-
tional as well as national. Representative of our international program
are the following projec

The Island of Dominica in the West Indies has been the site of a
program of field studies, based on a rotation of scientists from various
disciplines, since January 1964. To date at least 55 investigators, in-
cluding systematic biologists and anthropologists from universities, as
well as from the Smithsonian, have participated in the study. Floristic
studies are being published in the Contributions from the United
States National Herbarium and faunistic studies are being published
in the Proceedings of the United States Nationat Museum. It is in-
tended that intensive ecological studies be undertaken, based on the
data that have been accumulated throughout the survey.

At Belem, Brazil, the Smithsonian is engaged in a cooperative ven-
ture in studies of tropical biology at the Guama Ecological Area
(APEG). The objective is to bring together in one place the special
research talents of a variety of persons and institutions to the end that
4 comprehensive program of study will emerge, leading to a better
understanding of the ecology of the Amazon rainforest and the biology
of some of its more important component species. An integrated st
of a specific area of equatorial rain forest has never been attempted
before on the scale proposed for APEG.
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In Korea, a long-range program of research has been initiated, using
as an ecological baseline a study area immediately south of the Demili-
tarized Zone. This area has been rigidly protected over the past 15
years, and provides a key to understanding man’s impact on Korean
environments. Preliminary studies have led to a proposal for a Korean
Center for Environmental Studies, within which an integrated pro-

ram of research and education in ecosystem ecology can evolve. The

esign of this program is intended ‘to incorporate into its structure
provisions for the accumulation of significant data, for growth' of
ecological theory, for the strengthening of cooperation within the
international scientific community, and for the diffusion of medern
ecological thought within the Republic of Korea. The program repre-
sents an opportunity to develop some of the basic scientific information
Korea requires in its efforts to become self-sufficient.

In Ceylon, under the Smithsonian Foreign Currency Program, a
cluster of research projects has evolved, including studies of the be-
havior and ecology of elephants, studies of Ceylonese flora and vegeta-
tion, and investigations of the behavior and ecology of primates. These
integrated studies will provide a foundation for conservation practices
that are compatible with the development of forestry and agricul-
tural resources. With these projects as a nucleus, the potentialities
for a Ceylonese Center for Environmental Studies now exists. All of
these projects are being carried out in cooperation with faculty and
students at the University of Ceylon.

The concepts and activities described in the preceding paragraphs
indicate the manner in which environmentally-oriented studies are
being pursued at the Smithsonian Institution. I should now like to dis-
cuss those important issues before your Subcommittee that concerns
the response of our society to what has been termed the ecologic crisis.

As you have frequently recognized, Mr. Chairman, one of the critical
requirements of this nation is for mechanisms which will foster a more
adequate understanding of the relationships between society and its
total environment. In its report on Environmental Pollution, issued
October 21, 1966, your Subcommittee reached several conclusions rele-
vant to our present discussions. It is useful to quote some of these at
length:

* & & :

Considering the powerful forces for ecological change which
are at man’s disposal, admitting the impossibility of complete
foreknowledge of the consequences of many activities, and grant-
ing that a highly technical, overpopulated world must continue
to take risks with natural resources, an “early warning system”
for unwanted consequences is extremely important. We do not
have such a system at present.

Firmly established criteria and standards for environmental
quality are necessary to give industry a basis for planning and
action.

& o *
Federal Government scientific activities are not yet channeled
hort announced goals in pollution abatement. There is no
organization or coordinating group capable of systems analysis
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and broad managemerit ‘of Federal projects. Insufficient funding
has made support of research spotty and disproportionate among
problem areas. Agency missions may inhibit long-term and com-
prehensive ecological studies. “Pollution” can cover an'enormous
variety of Federal agency programs ranging from water resources
research to agricultural engineering. Limitations of definition
will be necessary for effective program coordination.

These and other conclusions which can be reached about our capa-
bility to understand the complex interrelationships of society and
the environment have generated a flurry of proposals aimed at remedy-
ing various aspects of the problem. It is my view that we must now
examine all these proposals to identify those elementsthat are essential
for a coherent and realistic national program. Our own attempt to
achieve an overview has resulted in the conviction that an integrated
three-part approach is necessary. It is my hope that the presentation
which follows will contribute in a meaningful way and help bring the
dialogue into focus.

I, NATIONAL ASSOCIATION OF REGIONAL CENTERS FOR ECOLOGICAL STUDIES

The expansion of human population and onrush of technology, two
phenomena long in developing but only recently the items of wide-
spread concern, are causing us to reassess man’s role as a component
in the gystems of nature. Repeated testimony, before your Subcommit-
tee and elsewhere, gives clear evidence that many of our activities are-:
changing the environment in fundamental and profound, but often
unknown ways. Unfortnuately, this realization is generally produced
through a painful process of hindsight, and yet the development of
principles sufficient in depth and scope to predict the consequences of’
many decisions that face us lags well behind our growing recognition
of their need. Perhaps the central challenge of our times is to pro-
vide the understanding that will enable us to establish and maintain.
harmonious relationships between human society and its rapidly
changing environment.

In large part the failure to achieve an adequate understanding of’
these matters stems from man’s tendency to separate, and treat as.
independent, various aspects.of the natural system. In a most extreme
pattern man considered himself apart from nature. Examples of more:
subtle patterns are found in the consideration of animals apart from
plants, cities apart. from rural areas, energy apart from pollution,.
and many other erroneous distinetions.

‘We now know, although only in the barest essentials, that all of the
living and nonliving components of the natural system, including
man, exist in an interrelated, web-like relationship, and that an
unfavorable alteration of one strand in the web may have profound
effects on the system as a whole.

Institutional mechanisms directed at achieving an understanding-
of the ecosystem and making it relevant to public activity are lacking-
in our social organization. The structural weakness of the I.B.P. is a
case in point. We must tap the intellectural resources at our disposal,
principally in universities and research laboratories, and develop a
process which will make possible the interdisciplinary study of eco-
logical systems. The Smithsonian Institution feels that these resources:
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are presently available in adequate, although minimal, strength—
and that a framework must be developed within which they can func-
tion.

To create this framework we advocate the establishment of a non-
mission-oriented, neutral, independent organization which, through
the development of a national network of research centers would:

(1) Develop an integrated foundation of knowledge in eco-
system. science, with emphasis on society and its total environ-
ment. : .

(2) Establish an ecological information storage and retrival
system. .

3) Stimulate education and training in ecosystem science.

éél) Perform advisory services regarding the ecological impact
and consequences of proposed action programs affecting man’s
environment.

(5) Disseminate ecological knowledge as a basis for the har-
monious development of human society and its sustaining en-
vironment.

It is to be stressed that only with independence can the resources that
«exist in the universities and private sector be fully utilized and the
all-important goals of synthesis and objectivity be achieved.

One working model for the creation of an organization meeting
these standards has recently. been proposed by the Ecological Society
of America (ESA) in its testimony and submited statement before
this Subcommittee. The Smithsonian Institution agrees in. principle
with the concepts outlined in this presentation, but believes.that the
ESA proposal must be developed and expanded, particularly in terms
-of integration between the public and private sectors

If a regional pattern of university-based consortia is to be successful,
it will inevitably require substantial financial and technical assistance
from both the federal and private sectors. It is therefore necessary
‘that the organizational structure provide for intimate cooperation
among universities, federal agencies, industry, private foundations,
and other relevant organizations. Cooperation of this nature is essen-
tial for the rapid advance of ecological knowledge which must under-
lie the quality control of our envirenment,

We are convinced that the programs and. resources of the Smith-
sonian are extremely relevant to the objectives of a national program
in ecosystem ecology. Throughout. its history the Smithsonian has
played an important role in the genesis of many new organizations.
It has served as the spawning ground and home in adolescence for
‘many undertakings, which upon reaching sufficient maturity came to
stand on their own strength; the Weather Bureau, the National Bu-
‘reau of Standards and the Bureau of Commercial Fisheries are all ex-
amples. The Smithsonian has no desire to see an organization of this
nature centralized and inserted as a Bureau of the Institution. How-
‘ever, there is merit in considering that the Smithsonian (1) serves as
the initial home of such an assoelation on a temporary basis and (2)
participate as a permanent and integral component through affiliation
-and partnership in a “consortium” approach. Through these means
the Smithsonian Institution could contribute valuable and possibly
otherwise unattainable assets.
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Through its unusual character as a basically private Institution
with strong governmental relationships, the Smithsonian can help
provide the synthesis so critical to the successful creation of a na-
tional association of regional centers. Furthermore, the Smithsonian
could help provide administrative support, including legel services,
which will be so vital in the early stages of the association’s develop-
ment. '

In our view, the basic concepts of an association of regional centers
for ecological studies include: (1) a cybernetic system of résearch,
education, and communication of information to society, (2) interdis-
ciplinary and interinstitutional integration focused on contemporary
ecological problems, (3) a network of regional university-based con
sortia, and (4) an ecosystem approach focused on man and his total
environment. We would welcome the opportunity to join with Con-
gress, the Ecological Society, private institutions, and universities.
across the land in meeting the challenges which confront this enter-
prise.

II. MANDATE FOR MISSION-ORIENTED ECOLOGICAL RESEARCH IN THE FEDERAL
AGENCIES

The quality control of our environment is largely determined by
the policies and activities of the various federal agencies whose co
cern is the management of the nation’s natural resources. It is now
clear that the exercise of this responsibility requires a strengthening
of authority and financial support for the conduct of ecological re-
search as a foundation for the management of these resources. A report.

repared by the National Academy of Sciences for the National Park
Service is illustrative of the problems involving ecological research
that exist in one natural-resource agency of the Government. Is is
submitted that the conclusions reached in the NAS report apply in
general to the policies and programs of the Fish and Wildlife Service,
the Bureau of Land Management, the Federal Water Pollution Con-
trol Administration,the Forest Service, the Soil Conservation Service,
the Public Health Service, the Atomic Energy Commission, the Fed-
eral Power Commission, the Tennessee Valley Authority, and others.

It is acknowledged that there exists in statutory authorizations
many directives for scientific research of various types of these agen-
cies. Nowhere, is there a clear expression of the requirement for inte-
gration through an ecological approach in the research. These agencies
should be granted explicit authority and sufficient funds to conduct
ecological research and directed to coordinate existing research au-
thorities into a mission-oriented ecological research program to pro-
vide, as applicable, the following items:

(1) An ecological survey and inventory of the lands and re-
sources controlled or responsible for.

(2) An ecological analysis of problems in operational or reg-
ulatory management, administration, and planning resulting
from, and contributing to, ¢nter alia, program policy, visitor use,
demographic, economic, social, and technological change as may
relate to resource and landscape use and development.

(8) Cooperative planning with other Federal, State, and local
agencies that administer or regulate the use of natural resources.
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(4) The maintenance of selected areas under agency jurisdic-
tion for representative, baseline ecological research, and

(5)  Encouragement of research within the areas of jurisdiction
by universities, private research institutions, and qualified inde-
pendent investigators.

Furthermore, each mission-oriented, natural-resource agency of the
Federal Government should be directed to establish a coordinator, or
otherwise designated office: (1) to assist in the planning and coordina-
tion of research efforts within the department or agency and . (2) to
act as a point-of contact for department or agency coordination with
a Presidential advisory group and with the national association of
regional centers for ecological studies descrlbed above.

III. A PRESIDENTIAL COUNCIL OF ADVISERS ON ENVIRONMENTAL QUALITY

The. Smithsonian Institution believes that there is a need for a
council in the Executive Office of the President to perform certain
important roles for the President and the executive branch of the
Government. Foremost among its funetions, this council would: (1)
advise and report regularly o the President on federal pro
concerned with our environmental relationships and (2) assist in
the formulation of national policy to preserve, protect, and improve
the environment. Secondly, this council must: (1) act as a liaison
between the various federal agencies that have responsibilities over
certain aspects of the environment and (2) insure that the policies
and programs set by the President are accomplished in an efficient
and complementary fashion. Asan alternative to the de novo establish-
ment of this council, it could be developed as a specific function within
the President’s Ofﬁce of Science and Technology

If this Nation is to produce the kind of programs that-are so
widely recognized as necessary, neither the scientific community nor
the publi¢ at large can afford selfish competition in finding a solution
to the conditions which exist. This is the underlying position of the
Smithsonian Institution and we look forward to working with your
‘Subcommittee and all other concerned individuals and groups: in
.achieving this goal.

In an effort to be constructive toward this end, may we suggest that
your Subcommittee convene a conference at a suitable location near
Washington to bring together a representative cross-section of out-
standing individuals concerned with ecosystem. science in an effort
to narrow the range of alternative programs available and reach
.accord on a mutually satisfactory position. This would represent poli-

ics in its most progressive form and would be enthusiastically re-

y by those who participate, but by society at lar

bml‘rhsonmn Institution would be happy to assist in the administrative
preparation for such a conference and would share some of the ex-
pense. It is further suggested that the Smithsonian facilities at Bel-
‘mont, Maryland (descriptive brochure enclosed) might be suitable
for such a conference. We would be happy to assist in developing a
list of conferees that would incorporate the cross-sectional representa-
“tion we think would be necessary.
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STATEMENT 0F MAURICE K. GODDARD, SECRETARY OF FORESTS AND
Warers, CoMMONWEALTH OF PENNSYLVANTIA

Mr. Chairman, Members of the Subcommittee, I am Maurice K.
Goddard, Secretary of the Pennsylvania Department of Forests and
Waters, and I welcome the opportunity to appear before you as you
rexiiew the environmental pollution situation as it exists in this country
today.

The Commonwealth of Pennsylvania, gentlemen, has more than its
share of environmental pollution. It is a Commonwealth where our
forefathers, far-removed and not-so-far-removed, feasted on a heavy
banquet of natural resources and threw the bones under the table for
posterity. ‘

We probably cannot blame these empire builders for the destruction
they wrought—they were riding the wave of industrial expansion and
growth, and since the Commonwealth’s supplies of coal, lumber, oil,
and water seemed inexhaustible, they had few, if any thoughts of
conservation and orderly development.

While their activities most certainly helped to make Pennsylvania
the great industrial and mineral-producing State that she is, and con-
tributed immeasurably to our national growth and economy, the simple
fact of the matter, gentlemen, is that their past gluttony and lack of
foresight have placed the Commonwealth in a position today of facing'
the future with a marred and disfigured face and an acute case of acid
indigestion. ,

Being a forester by profession, I could more easily describe the
devastation and destruction of Pennsylvania’s forest areas by the lum-
ber barons of the last century, and the long and painful period of
recovery which is just now bringing our forests back into production.
I am, however, going to limit my remarks to Pennsylvania’s present
mine drainage and mined land reclamation problems.

Both are massive, both are inhibiting our economic growth, and both
will continue to do so in the future unless we meet them head-on today.

Judge for yourselves, gentlemen—the past six generations of Penn-
sylvanians have imposed about a2 billion dollar burden on the present:
generation. Of this figure, slightly less than a billion dollars is the
amount estimated that present and future generations will be saddled
with for operation and maintenance of the projects and facilities neces-
sary to do the job. This is what we estimate it will cost to rid our some
3,000 miles of adversely affected streams of mine drainage pollution.

These streams receive approximately 2,750 tons of acid per day from
a mine water discharge of about 964,000,000 gallons. Roughly 75% of
this flow emanates from abandoned deep mines.

On the reclamation side of the ledger, it has been estimated that over
300,000 acres of land have been disturbed by coal mining operations.
This includes the huge accumulations of debris from deep mining
operations, as well as the surface scars of strip mining operations.

(536)
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When I first came to the Department of Forests and Waters as
Secretary in 1955, everybody was discussing the effects of these prob-
lems on the State’s economy with apprehension and dismay. The stock
opinion was that they were too massive to be solved, and hence, we
miglht as well accept them as necessary evils which would always be
with us.

It is true that, back in the WPA days, some work was done on the
sealing of abandoned mines. This program met with varying degrees
of success, but was not followed up. It is also true that chemical reac-
tions causing the formation of acid were understood at an early date,
and hence, certain possible methods of abating acid pollution were
known. In addition, it was evident that there was no single “cure-all”,
and that each individual situation would probably call for a different
combination of techniques and methods.

In short, the fact that there was no single or simple solutions fos-
tered the opinion that these inherited problems were, from both the
economic and technical standpoint, too insurmountable to be tackled.

Now, gentlemen, I have never believed these criers-of-doom for an
instant, and quite frankly, I got awfully sick of listening to them !

‘When I was a boy in New England and was faced with a problem for
which I could see no ready solution, my grandpappy would invariably
quote two common axioms—one of these was “Can’t, never tried” and
the other was “Where there’s a will, there’s a way !”

I won’t say that his advice necessarily lessened my frustration at the
moment, but T have never forgotten it, and I feel that it is just as true
today as it was then.

Now, I would be quite remiss if I did not point out that great prog-
ress has been made in the Commonwealth since 1945 in the control and
abatement of pollution from active mining operations and in the rec-
lamation of surface areas affected thereby. For example, of the over
300,000 acres disturbed by coal mining operations, approximately
93,000 acres have been completely reclaimed and part of the remainder
has been partially reclaimed.

Progressively since that date, through the process of passing new
legislation and amending old laws, our General Assembly, prompted
by the very evident desire and intent of Pennsylvania’s citizens that
stream pollution and surface disturbances caused by mining operations
be controlled and eliminated, has given us'the most effective legislative
tools in the country with which to-do the job.

For example, the 1965 amendments to our Clean Streams Law com-
pletely removed exemptions previously granted for certain mine drain-
age conditions and placed all mine drainage in the same category for
regulation and control as industrial wastes. No mining will be per-
mitted if discharges from mine areas will be, or will become, injurious
to the public health, animal, or aquatic life; or prevent the use of
waters for domestic, industrial consumption or recreational purposes.

Under the Clean Streams Law and. ether pertinent mining legisla-
tion, responsibility for administration, regulation, and enforcement
are shared by the-Sanitary Water Board of the Department of Health
and the Pennsylvania Department of Mines and Mineral Industries.

I believe that I can safely say, gentlemen, that with effective imple-
mentation and administration of these laws, the adverse conditions
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stemming. from active mining operations are now under control and
will be eliminated. Our future generations may be assured that our
mining activities of today will not compound our inherited environ-
mental pollution problems.

As T stated earlier, however, the later are massive and must be cor-
rected now, or Pennsylvania’s economy will continue to suffer from
their effect. In order to correct these conditions, we have four basic
needs:

The first of these'is money; the second is additional trained per-
sonnel ; the third is additional research which I will qualify later; and
the fourth is effective direction and coordination of effort.

Taking these needs in order the citizens of Pennsylvania recently
passed a Contitutional Amendment authorizing the creation of a
$500,000,000 Land and Water Conservation and Reclamation Fund,
$200,000,000 of which is to be used by the Department of Mines and
Mineral Industries to reclaim abandoned strip mine areas, eliminate
abandoned deep mines as sources of acid mine drainage, and to mount
an all-out attack on other problems arising from the mining of coal—
subsidence, underground mine fires; as well as, the elimination of
burning and non-burning culm piles.

I am happy to announce that, on January 19, 1968, Governor Shafer-
signed into law enabling legislation necessary to implement the Land
and Water Conservation and Reclamation Fund. This action im-
mediately released initial funds necessary to begin implementation
of some of our planned projects and programs. Twenty “quick-start”
projects, including 12 mine drainage treatment projects, 4 burning
refuse bank projects, 3 underground mine fire projects and 1 major
mine subsidence project were planned and were ready and waiting:

You will recall that I mentioned there is about a 2 billion dollar:
burden imposed on the present generation by the past six generations:
of Pennsylvanians. This figure is the estimated cost of implementing:
Pennsylvania’s 10-Year Mine Drainage Pollution Abatement
gram for Abandoned Mines. Obviously, the $200,000,000 available
from the Land and Water Conservation and Reclamation Fund, while
it will enable us to take a sizeable bite out of the program, certainly
falls far short of what is needed to complete the work. Matching Fed--
eral dollars are urgently required to extend Pennsylvania’s ability to:
complete this program, which is divided into four phases: (1) locating:
sources of pollution; (2) engineering studies and plans; (8) construc-
tion, which includes the least-cost combination of following techniques,,
sealing deep mines, burial of acid forming refuse, backfilling, diver-
sion of water seeping into mines, regulation of streamflows, and treat-
ment; and (4) operation and maintenance.

Incidently, substantial progress has already been made toward the
completion of the first phase. :

While we are on the subject of money, we strongly suggest that the
Congress take a long, hard look at the relative size of the Federal
Budget for our space effort in comparison to the.amount of funds be-
ing provided for the correction of the environmental pollution prob-
lems which beset many sections of this country. We question, too, the-
relative size of the budget for research on various desalinization pro-
cesses as compared to that for water pollution ecentrol.
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While we recognize that there are beneficial spin-offs from these
more glamorous programs, we respectfully submit that a better bal-
ance in Federal funding' is urgently needed.

I cannot emphasize too strongly, gentlemen, that the correction of
the environmental pollution problems associated with abandoned
mines is not solely a Pennsylvania problem—they affect many other
States. Because of the number of States affected, polluted streams are
not respectors of State boundaries, and because the detrimental effects
of these problems affect not only the State but also the National econ-
omy, these are National problems as well.

There are many people who will tell you that it is wrong to spend
public moneys on correcting these problems—that an attempt should
be made to locate the owners of the abandoned workings, or that the
present coal industry should be saddled with correcting the sins of
their long-gone brothers.

The simple fact of the matter is that, while we might agree that we
would prefer that somebody else shoulder the burden, it is virtually
impossible to trace these former owners and absolutely impossible to
legally fix responsibility in those cases where the workings were aban-
doned prior to the passage of laws regulating mine drainage and re-
quiring reclamation measures.

Of course, where it is possible to rectify the ills on past workings in
conjunetion with active mining operations, it is often possible to do
so much cheaper with the cooperation of those in the private sector
engaged in active mining.

T am not going to say too much about the need for additional trained
personnel and technicians. This is a problem facing virtually every
major program where technical skills and know-how are required, and
failure to attract and utilize fresh technical blood could seriously delay.
our program.

Qur hope is that the research programs which will be conducted by.
our colleges and universities will furnish additiona cialistsin this
area. Most certainly, engineering personnel from allied fields, such as
sanitary ‘engineering, mine engineering, and hydraulic engineering,
should lend their expertise to this work. "
~ The third need—the need for research—is the one which I said I
intended to qualify to some extent.

By this, I meant that our technicians in Pennsylvania are firmly.
convinced that many of the techniques and methods necessary to abate
mine drainage and reclaim ravaged areas are already well-studied and
well-understood.

Further, that research in these areas, except perhaps to find ways of-
reducing costs, is not urgently needed—we have adequate tools to be-
gin ‘and ‘actually correct the problems now.

On the ‘other hand, we do not deny that additional research is.
needed to find ways of lowering costs, to find ways of refining our.
cruder methods and to develop new approaches or techniques in cer-
tain ‘areas.

I emphasize, however, that we do not need to delay our start for.
these.

The specialized ‘areas where additional research is obviously needed -
would include: ‘(1) research on the effects of auger-mining, (2) the.
study of:the:techniques of mining, and (3) the acid: production which
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‘might be expected to result from application of these techniques and
from different seams and associated formations.

Work in some of these research areas is already progressing and
descriptions may be found in Réswmés of Mine Drainage Research
Programs Sponsored by the Coal Research Board of the Department
of Mines and Mineral Industries. (Available in committee files.)

Further, there is an urgent need as research continues on some of the
items contained therein for demonstration projects to determine the
‘practicality of the methods that have been developed.

Also of interest is an excellent report on the Status of Mine Drainage
Technology by E. A. Zawadeki, as presented by James F. Boyer of the
Bituminous Coal Research, Inc., Monroeville, Pennsylvania, before
the U.S. Committee on Public Works, Subcommittee on Air and Water
Pollution, July 13, 1967. (Available in committee files.)

The fourth need—the need for effective direction and coordination of
-effort—is a real knotty one.

Here, we have quite a number of suggestions, and we feel constrained
to point out that the role played by the Federal Government in these
areas has been inadequate, too unwieldy, too slow, and their efforts
have not only been too diversified, but have duplicated those already
covered by the States.

The Federal agencies which have been involved thus far have felt
that they must start from the beginning and, while this is probably a
good way to train personnel, the past work of the States in the same
areas has largely been ignored.

An excellent example of this was a number of demonstration projects
initiated by the FWPCA which were never completed.

We suggest that, if it is necessary for the Federal Government to
be actively involved in the abatement of mine drainage and in the rec-
lamation of surface-mined areas in the individual States, then one
Federal agency with manpower and facilities to collect, store, catalog,
map, and abate mine drainage should be established at once.

Making one agency accountable for the program will prevent du-
plication of work and channel efforts of various cooperating groups
in the proper direction. This would certainly be more economical and
effective than the present duplication of effort.

Actually, the major effort in the abatement of mine drainage and
reclamation—including research and pilot projects—has, to date, been
‘made by the individual States.

The Federal Government programs have been hampered by poor co-
vogfdination and duplication, particularly in studies and in misdirected
efforts.

In Pennsylvania, the State agencies and the mining industry have
.contributed manpower, information, and pioneered research with little
help from the Federal Government. Some of the programs have in
reality been funded twice by the State through Federal funds and by
State funds. ‘

In fact, it is our feeling that large Federal administrative units are
not needed to carry out these programs in the individual States.

Since the expertise already exists within the States—in the State
agencies, in the State Universities, and: the mining industry—we feel
that we are far enough ahead so that, if an influx of Federal fundsis
directed to the State agencies, universities, and the private industrial
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research sector, these environmental pollution problems can be solved
and corrected in the shortest period of time. We would hope, too, that
these funds would be made available with a minimum of Federal
agency restrictions and approvals with regard to the type of research
to be carried out.

In your report to your parent committee, entitled Znwvironmental
Pollution—A Challenge to Science and Technology, 89th Congress,
Second Session, Serial S, there is a statement on page 29 to which we
must take strong exception. The statement that grieves us is the one
that reads: “Mine drainage, whatever its effect on environmental qual-
ity, should not have funds spent on action programs until more palat-
able and sensible solutions can be devised.”

You will recall that I indicated that our technicians in Pennsylvania,
are convinced that many of the techniques and methods necessary to
abate drainage are already well-studied and understood, and that a
combination of these techniques and methods can effectively solve the
problems.

We grant that some of these techniques and methods, when applied,
are quite expensive and that more research is needed to lower their
costs or to develop cheaper alternative methods and techniques.

We do not, however, believe that we should delay action programs
while waiting for such research to be carried out, or until “more pal-
atable and sensible solutions” can be devised.

Even though the tools we have available at the present time may be
expensive, we simply cannot afford to procrastinate any longer.

Our citizens are demanding immediate action and we are well aware
of the fact that the Commonwealth’s economic future is, in a large
measure, dependent on completing the job as soon as possible.

As an example of exactly what I mean, let me tell you a little bit
about what we are doing at our Moraine State Park in Butler
County, Pennsylvania. This work is described in Model Coal Mined
Land Rehabilitation, Moraine State Park, Butler County, Pennsyl-
vania. (Available in committee files.)

Located in the Moraine State Park is the first strip mine reclama-
tion project to be approved and carried out anywhere in the Appala-
chian Region under the Mining Area Restoration Section 205, of the
Appalachian Regional Development Act of 1965, P.L. 89-16. The rec-
lamation work at this park was approved in August of 1965 by the
Appalachian Regional Commission, and actual work was begun on
June 12, 1967. The entire project will cost about $219,000 for back-
filling and revegetating 177.5 acres.

This particular park, which is currently under construction, is in
an- area badly disturbed by mining. The total acreage of the park is
15,999 acres and we expect to.make it a “showcase” and demonstration
area- for coal mined land rehabilitation in the Commonwealth of
Pennsylvania and in the Nation.

The cooperative efforts of the Pennsylvania Department of Forests
and Waters and the Department of Mines and Mineral industries are
being channeled into a number of projects in the area which will elim-
inate and control the harmful effects of past coal mining operations,
These projects will restore the aesthetic appearance of the areas
within the park disturbed by mining and insure that the 3,225-acre

90-064—68 35
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Lake Arthur to be created in the park will not become a “dead sea”
from mine drainage pollution.

It is our hope that this park with its $14,000,000 recreation area
will become the Mecca for almost 2,000,000 visitors annually by the
year 1975. ‘ -

Some of the rehabilitation work is already well underway, but we
have noillusions as to the magnitude of the job.

The environmental damage associated with deep and surface min-
ing to be controlled and eliminated within the park area is: (1) acid
drainage from underground and strip mines: (2) deep mine refuse
piles and disfigured landscape riddled with over 100 mine openings;
and (3) the stark and sterile spoil piles left in strip mined areas devoid
of protective vegetation cover.

In short, gentlemen, we have in this area virtually every possible
type of environmental damage.

The steps we intend to take to eliminate and control these harmful

effects of past mining operations are: (1) the sealing and closure of
deep mine openings to abate mine drainage; (2) the treatment of mine
drainage which cannot be abated; (3) removal and burial of mine
refuse piles; and (4) regarding and revegetation of strip mine spoil
piles.
: Also a recent Summary and Status Report on Mine Land Rehabili-
tation Projects being undertaken jointly by my own Department and
the Department of Mines and Mineral Industries. (Available in com-
mittee files.)

This listing includes, in addition to another description of the
work being carried out at the Moraine State Park, the status of other
projects throughout the State.

You will find a short description of the Experimental Mine Drain-
age Treatment Plant which 1s being developed and which will be
operated by the Pennsylvania State University for the Pennsylvania
Coal Research Board of the Department of Mines and Mineral indus-
tries at Hollywood in Clearfield County, Pennsylvania. This facility
will be used to obtain urgently needed engineering and economic data
and will be capable of treating between 14 million to 1 million gallons
of mine drainage per day, using the lime neutralization process. The
design of the plant has already been completed and initial construction
is underway. Completion of this vital effort is estimated to cost over
$1,000,000 and is dependent upon receiving matching funds from the
Federal Water Pollution Control Administration. These funds have
been sought since Deceniber, 1966. ‘

I would be remiss if I did not emphasize the magnificent work al-
ready done by researchers at The Pennsylvania State University. For
example, a development by the University through State sponsored
research in 1965 introduced a procedure to employ coal to treat pol-
luted water at negligible costs which is being used by industry today.

Further, a summary of the complex nature of the mine drainage
pollution problem and approaches to its solution has been presented
by researchers at the University and was described to the Congress in
1967 by Representative John Saylor (Pa.). Reference is made thereto:
Congressional Record—House, April 20, 1967, pages H—4410-19.

Recognition of the seriousness of the mine drainage pollution prob-
lem was emphasized at the University with the establishment of a
Mine Drainage Research Section in January, 1968.
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Another item in your subcommittee report which bothered us was
an intimation that, where technology is not clearly available, enforce-
ment agencies should not set up standards beyond the limits of that
technology.

We respectfully submit that standards, goals, and objectives should
not be limited by technology, but rather should be based on the public
need and welfare. Further, if they are used as goals, they serve to
keep the pressure on those concerned to improve technology and come
up with new and effective answers.

Now, obviously, Pennsylvania’s recent statutes have put the coal
industry on notice, and I will be perfectly frank in saying that they are
not only fighting for survival, but that they are doing an excellent job
of it by stepping up their research and improving their technology to
meet their speciﬁc mine drainage problems.

I believe that you will be interested in article included in Pennsyl-
vania’s Clean Streams brochure for the summer of 1967 which de-
scribes how the coal industry is moving on the treatment of mine
drainage. (Available in committee files.)

While we are on the subject of industry, we suggest that, even with
the excellent job the industry is now doing, their vast technical knowl-
edge could be even more greatly utilized to the benefit of all concerned
1f a method of furnishing financial incentives could be devised.

In conclusion, gentlemen, I cannot emphasize too strongly that
Pennsylvania is not waiting for a cure-all flor her acid indigestion, or
for a new and cheaper face-lifting technique for her disfigurement.
Rather, we are proceeding with the techniques and methods we have
now to assure our citizens of a better tomorrow. ‘

It is significant that, in the Pennsylvania State Supplement to the
Appalachian Water Resources Plan being prepared by the U.S. Army
Corps of Engineers, we have recommended as an emergency and top-
priority project, 6 mine drainage pollution abatement and land rec-
lamation projects covering either major areas of the Commonwealth
or in connection with other projects which would be worthless if these
problems were not solved before their construction.

What we do, and what we learn, in Pennsylvania will obviously
help our sister States in solving similar problems but frankly, gentle-
men, we need help, both financial and technical, from every possible
source.

The Commonwealth is moving, gentlemen, and we are dropping the

?
gauntlet to the Federal Government to match our effort without delay.




SraTEMENT BY WESLEY E. GILBERTSON, DIRECTOR, BUREAU OF ENVIRON-
MENTAL HEALTH, PENNSYLVANIA DEPARTMENT OF Hravru

I wish to associate myself with the very excellent statement for your
Committee prepared by a fellow Pennsylvanian, Dr. Maurice K.
Goddard, Secretary of the Department of Forests and Waters.

As Director of Environmental Health for the Commonwealth’s
Department of Health, control of environmental pollution represents
a major area of responsibility for me and the Bureau staff. For the
purpose of the record, I would like to emphasize the actions being
taken by Pennsylvania to prevent and control water pollution due to
mine drainage. During the past year, we have processed and approved
several hundred mine drainage applications for permits which include
provisions for treatment by the operators of mines so as to neutralize
acid and remove iron from the discharges. These permits, covering
installations now in active operation throughout the State, range in
capacity from a few hundred gallons to hundreds of thousands of gal-
lons per day. Thus, with respect to discharges from active mines and
those being proposed, we believe that we have technologies which are
economically feasible.

Discharges from abondoned mines, however, still constitute a serious
economic question. In order to tackle this massive pollution problem,

the Department of Health has prepared a “Ten-Year Mine Drainage
Pollution Abatement Program for Abandoned Mines.” This program
describes in %ene‘ra,l terms the extent and character of the problem and

provides preliminary estimates of cost of abatement, utilizing avail-
able technology. A copy of this report is attached.* It should be noted,

however, that this report was issued on March 1, 1967. Since that time
additional information has been developed which indicates that the
total cost of abating pollution from abandoned mines in Pennsylvania,
will approximate $1 billion. It is hoped that this information, together
with that submitted by Dr. Goddard, will be useful to you in adjudg-
ing the availability of technology for pollution abatement with respect
to pollutional discharges from mines.

1 appeared before your Committee in the course of its previous hear-
ings in 1966 and believe that your efforts in assessing research develop-
ment and technology with respect to environmental pollution are of

reat benefit to the country. At the time of my previous appearance
fore you, I was in charge of the Department of HEW’s new Solid
Waste Program which had been underway only a few months before
the hearings. Since that time I have become Director of Environmental
Health in Pennsylvania. In my previous testimony I strongly empha-
sized the interrelationship between solid waste pollution problems and
air and water pollution. I pointed out that satisfactory solutions to
sollution control in any one phase of the environment must provide
or adequate consideration for and protection of other phases of the

*The report referred to may be found in the Committee files,
(544)




545

environment. Our day-to-day experiences in Pennsylvania serve to
strongly reinforce this conviction. Certainly there is a clear-cut need
for adequate coordination and balancing of the respective functional
areas and programs dealing with prevention and control of énviron-
mental pollution. Even more important may be the systermatic analysis
of future waste management requirements and comprehensive plan-
ning to meet, over-all environmental objectives within economic feasi-
bility. During the period ahead we will be atternpting to apgly this
concept, not only on a statewide basis but with greater specificity in
certain smaller geographical areas. Inherent in this process will be the
use of improved systems analysis methodology. Much is being said
about this field, but the actual application of this approach will require
considerable experimentation.

As Chairman of the Committee on Environment (membership list
attached) of the American Public Health Association, I wish to em-
phasize the views of the Committee as expressed recently on the sub-
ject of priorities for Federal Research and Development funds. Con-
sidering the substantial and growing problems in the field of environ-
mental health and environmental pollution control, including those
which are particularly serious in the more congested urban centers,
the Committee feels that in the future a higher priority for Federal
R & D funds should be accorded this area. The Committee is well
aware of the implications of the R & D efforts relating to the space
program and defense but feels that the future needs for achieving a
livable environment will necessitate a larger share of available Fed-
eral R & D funds. In this connection it would be desirable to establish
clear-cut sets of environmental objectives, with time tables, so that
both mission-oriented and nonmission-oriented R & D projects might
be assessed in terms of their contributions toward the accepted
objectives.

For the information of your Committes I might comment on the
extent of application of new air pollution control processes relating
to sulfur which are now undergoing evaluation in Pennsylvania:

(1) A pilot plant was installed in 1967 and is now operating at
Pennsylvania Electric Company’s Seward Power Station to make use
of the coal cleaning operation as a method for obtaining sulfur re-
moval. The objective of this process, which appears attainable, is to
remove from 60 to 70% of the total sulfur in coal during the pulveri-
zation and cleaning process and before combustion.

(2) A prototype plant began operation in August 1967 at the Port-
land generating station of Metropolitan Edison Company which may
be characterized as a “catalytic conversion” process. This process has
the objective of removing the following from the fluegas: 99.5% of
particulate matter; 90% of SO.; and 99.5% of sulfuric acid. The
plant produces sulfuric acid as a byproduct.

CoMMITTEE ON ENVIRONMENT

Wesley E. Gilbertson, M.S.P.H., Chairman, Director, Bureau of En-
vironmental Health, State Department of Health, P.O. Box 90, Har-
risburg, Pennsylvania 17120.

Robert Angelotti, Ph.D., National Center for Urban and Industrial
Control, 5555 Ridge Avenue, Cincinnati, Ohio.
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Clyde M. Berry, Ph.D., Associate Director, Institute of Agricul-
tural Medicine, University of Towa, Iowa City, Iowa 52241.

Frank A. Butrico, M.S., Batelle Memorial Institute, 1755 Massachu-
setts Avenue, N.W., Washington, D.C. 20036.

Edward M. Campbell, Dﬁ).S., Communicable Disease Center, Pub-
lic Health Service, Bethesda, Maryland.

Leonard Duhl, M.D.; Normandy Building, 1626 K Street, N.W.,
Room 202, Washington, D.C. 20006.

Larry J. Gordon, M.S., Director, City Department of Environmen-
tal Health, Box 1293, Albuquerque, New Mexico 87103.

Mrs. Ann Gough, M.S., 4380 Otis Street, Wheatridge, Colorado
80033. ‘ =

William Haddon, Jr., M.D., 7506 Hamilton Springs Road, Bethes-
da, Maryland 20034.

Edwin D. Lyman, M.D., 1201 South 42nd Street, Omaha, Nebraska
68105.

Mr. Wallace Fulton, Associate Director, Office of Community Serv-
ices, Equitable Life Assurance Society, 1285 Avenue of the Americas,
New York, New York 10019. ,

Robert A. Israel, M.S., 12411 Sandal Lane, Bowie, Maryland 92706.

Dwight F. Metzler, C.E., Deputy Commissioner, State Health De-
partment, 84 Holland Avenue, Albany, New York 12208.

Roy J. Morton, M..S., Oak Ridge National Laboratory, Health Phys-
ics Division, Building 8504, Oak i{idge, Tennessee 37803.

Carl A. Nau, M.D., Medical Center, 800 N.E., 13th Street, Okla-
homa City, Oklahoma 73130.

Miss Ann E. Shea, Department of Health, 855 Central Avenue, Al-
bany, New York 12208.

Gilbert M. Shimmel, Ed.D., Teachers College Box 114, Columbia
University, New York, New York 10027.

Guy M. Tate, Jr., M.S., Director, Bureau of Sanitation, Jefferson
County Health Department, P.O. Box 2591, Birmingham, Alabama

George M. Warner, M.D., Department of Health, 8¢ Holland ‘Ave-
nue, Albany, New York 12208.




StaTEMENT OoF Davip M. GaTes, DirecToR, M1ssoURT BoTANTCAL
GArpeN, St. Louts, Mo.

Ecology is a very complex, difficult basic science. It is a holistic sci-
ence that incorporates aﬁ other branches of science and for this very
reason is less specific and more diverse. Ecology is the very epitomy of
science itself. The ecology of terrestrial natural history involves an
understanding of man and of the biota and environment of the planet
Earth. Ecologists have been very few in number, the science of ecology
is relatively new, and basically it has only begun to flourish as a bril-
liant intellectual discipline. The potential for ecological thought and
ideas is enormous.

The vast number of applications for ecology to the welfare of man
is both a challenge and a threat. Every single activity of man perturbs
an ecosystem that was different prior to the hand of man. Man exploits
and uses the energy and resources of ecosystems and finally wishes des-
perately to understand and manage the ecosystem through rationale.
Man replaces complex, stable ecosystems with monocultures which
are subject to a potential instability. The demands on the ecologist for
advice with respect to the management of ecosystems is enormous and
yet it is the complexity of the problems which makes it so apparent
that ecologists are too few with too little information and method.

Never in the history of mankind have ecologists received the sup-
port and inducement comparable with the complexity and diversity of
their subject matter. Ecologists, for reasons often beyond their con-
trol, have been able to only dabble in the science of ecology. By virtue
of constraints within the educational system, by traditions, and by
other limitations (some fiscal), the ecologists have been unable to cope
with the enormity of ecological problems. This statement can be
spelled out explicitly in terms of methodology, equipment, data han-
dling, and basic analytical technique. Ecology requires a strong theo-
retical structure which is built on an erudite understanding of biologi-
cal systems, a deep understanding of individual organisms, a grasp of
molecular and evolutionary principles, and a thorough application of
mathematical techniques. Few, if any, ecologists have ever received
such training. It is crystal clear that modern science is absolutely
capable of producing ecologists of thiscalibre.

The ecologist can advise well and demonstrably concerning a wise
course of action with regard to many of man’s pressing environmental
problems. Yet the ability of the ecologist to give the “best” advice is
often limited by the complexity of the problem. Two types of individ-
uals are desperately needed for the immediate future: the ecologist
who is trained as a basic scientist with as much of the knowledge of
science (physics, chemistry, mathematics, biology, and sociology) as
possible, who will work on the fundamentals of ecology; and the en-
vironmental engineer who is trained as the applied scientist to direct
his effort towards the management of environmental problems con-
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fronted by man. This is not to say the ecologist, trained and interested
in the fundamentals of the science, will not take an interest in the
environmental problems of man. Indeed, he will. It does not say the
environmental engineer will not learn something of the fundamentals
of ecology. Indeed, he should and will. It merely emphasizes that the
science of ecology and the problems of eénvironment are so complex
that it is entirely unreasonable to expect too few to do much with too
little. We have run out of time and as a nation of great technology
and scientific achievement we can and must correct the situation. To
expect the professional ecologist to have done otherwise in the past or
to expect a solution to come without a strong impetus and directive
from national policy is unreasonable. The following recommenda-
tions are made as some of the possible means to correct the situation
and the trends.

1. Vigorous support of basic training and of research programs in
ecology. One to three ecologists per major university are far too few.
Ten to twenty ecologists might be reasonable per university.

2. Emphasis on theoretical ecology as a challenging intellectual
discipline which will attract theoretical physicists and chemists and
applied mathematicians to the fold ; but it is axiomatic that they must
understand biology just as the astrophysicist is trained in physics and
understands astronomy.

3. Establishment and support of ecological research centers which

~emphasize an understanding of specific ecosystems.

4. Training of applied ecologists to be known as environmental en-
gineers with the same kind of relationship to ecology that engineers
have to physics.

5. Recording and understanding the natural histery of the.planet
Earth before it is too late. Complete documentation of all ecosystems
must be done. This cannot wait for another generation or two or we
will never know what the relatively undisturbed biota of many parts
of the world were like. It is nearly too late now to understand many
regions in their undisturbed state. It is also important to continue
to record and understand various ecosystems throughout all stages of
disturbance and change. ‘

6. Preservation of the plants and animals of the world in the large
systematics collections of the museums and herbaria. These great na-
tural history collections contain the voucher specimens of the diverse
flora and fauna of the world as evolution brought them into the twen-
tieth century. It is primarily by use of the systematics collections
that the biologist can understand the threads of evolution. Systemat-
ics collections are the bench marks of natural history and indeed the
cornerstones of biology. The great systematics collections must be
treated as one of our most precious commodities, yet they have been
seriously abused and disregarded. They must be supported well.

7. Preservation against aﬁl encroachment of certain natural areas
for future study and collecting. These areas should include repre-
sentation of basic ecosystems such as rivers, lakes, ponds, forests, sand
dunes, estuaries, prairies, tundras, etc. It should be self evident that
we should not be the last generation to have available for study rela-
tively undisturbed ecosystems. Future generations should have the
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opportunity to learn natural history as well as to learn the lessons
of history.

8. Preservation of gene pools of living plants and animals within
botanical gardens and zoological parks. These gardens and parks are
important repositories of living organisms, not only for the public
to sede and enjoy, but for students and scholars to study and to under-
stand.




StaNFORD UNIVERSITY SCHOOL OF MEDICINE,

Stanrorp Mepicar CENTER,
Palo Alto, Calif., March 4, 1968.
Hon. Georce P. MiLLER,
House of Representatives,
Washington, D.C.

Dear Mr. Mirier: H.R. 7796 by Representative John D. Dingell
has come to my attention. I strongly favor any actions by the Federal
Government, that will contribute to a heightened level of concern and
involvement on the part of this nation in addressing itself to prob-
lems associated with the impact of the population e»xp].o‘sion and the
technological revolution on the environment of the earth.

It is my persoal belief that there should be a key involvement on
the part of the nation’s educational institutions, and that within the
colleges and universities this involvement should have a strong inter-
disciplinary character.

I have suggested to Representative Dingell that the words “edu-
cational institutions” be inserted somewhere in lines 1 or 2, on page
2 of H.R. 7796. He has responded that it is his “intention that educa-
tional institutions play a major role * * *” He has suggested that I
make my views known to you.

I retain my belief that explicit reference should be made to “educa-
tional institutions” in the bill, perhaps not only in the vicinity of
line 1 or 2 on page 2, but also around line 22 on page 4. I believe, as
a scientist (physicist) that the resolution of the environmental prob-
lems before us will call for a broad application of talent. Within the
universities I believe that, whereas the contribution of science and
engineering will be crucial, the resolution of issues relating to the
quality of life must draw upon the talents of all individuals with
social concern who care to become involved. The words “educational
institutions” it seems to me would cover it.

With great respect for the efforts of Representative Dingell,

Sincerely,
Sioney Lieees, Jr.
(550)




CorneLL UNIVERSITY,
D1vision or BI0LOGICAL SCIENCES,
Ithaca,N.Y ., April1,1968.

Mr. Ricuarp A. CARPENTER, e vig
Senior Specialist, Science Policy Research Division, Legislative Refer-
ence Service, Library of Congress, Washington, D.C.

Drar Mr. CarpENTER: In Teply to your letter of March 20, I shall
try to answer your questions. . o .

1. T enclose a xerox copy of a question and answer giving the fggur,e’
130 curies per day. This is from the magazine “Scientist and Citizen
published by the Committee for Environmental Information, 5144
Delmar Boulevard, St. Louis, Missouri 63108. The Committee in-
cludes a number of prominent scientists and has a National Science
Advisory Board of which I am proud to be a member. We try very
carefully to screen out anything that might be successfully challenged,
and nobody has challenged that statement.

Furthermore, calculations from independent data lead to the same
figure for a boiling water reactor of that size. Also from independent
sources we can estimate that the radioactivity put into the atmosphere
would consist of about 20 curies of tritium with most of the remainder
being *Krypton. I'm sure you know that, although the modern defini-
tion of a curie is 87 billion disintegrations per second, this corresponds
closely to the activity of a gram of radium. In terms of biological
hazard, of course, radium is the most dangerous with tritium being
much more dangerous than Krypton. ...

I sent back the transcript of the hearing and can’t recall just what
was said about England discharging high-level radioactive wastes
to the sea. As I recall, Chairman Miller asked if that were not the case
and I replied that I had heard such a report. A cursory search of my
files shows that a 1958 statement from the British Windscale reactor
reports that they were releasing into the Irish Sea “several hundred
millicuries of alpha-emitters a day.” This is extremely vague but one
can guess that it refers to 2°Strontium which is indeed ‘a “high-level
radioactive waste.”. Also, presumably, this antedates the accident at
Windscale which released to the atmosphere large quantities of
#1]odine—perhaps: the potentially most:dangerous reactor accident
that has occurred to date galthough the aceident in the Fermi reactor,
80 miles from Detroit,.on October 5, 1966 is said to have released “some
radioactivity” to the atmosphere~I have been unable to learn how
much of what was released). I really don’t know anything about
England’s disposal of radioactive wastes; it’s difficult enough to learn
anything about what’s happening in this country.

2. I stated that I was not overly happy with my calculations of
the oxygen balance in the atmosphere but I’ll outline my procedure
since you asked. If you want to pursue it further I’ll be happy to send
the detailed equations of the combustion formulas assumed. .
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(a) After months of careful study of all available data I published

an estimate in Scientific American (April, 1958) that the net annual
production of plant material for the earth amounts to 5 x 10" kilo-
calories. This corresponds to the annual release of 1.43 x 10** grams of
oxygen. Since then a number of leading students of the subject have
told me that they are convinced this is the correct figure, so I'm quite
satisfied with this. ‘

(b). The surface area of the earth is 510, 101 x 10° KM*. Thus the
1.43 x 10" grams of oxygen is produced on 5.1 x 10° KM* or an average
of 2.8 x 108 grams per square kilometer. )

(c) The area of the 48 coterminous United States is 9,363,389 KM?.
This includes our deserts, cities, mountains, ete. It is more productive
of plant life than many parts of the world but much less productive
than tropical forests or large areas of the sea. If we assume it to be
average for the world it would annually produce 2.62 x 10% grams of
oxygen.

{g) The 1966 U.S. petroleum production corrected for imports and
exports amounted to 3,628,366,000 barrels of 42 gallons each. We
assume a specific gravity of 0.9. This amounts to 5.19 x 10** grams.
Following a petroleum chemist, I take its average composition to cor-
respond to the empirical formula C,H,, (this assumption can be
varied widely without noticeably affecting the result). I assume it
to be completely oxidized to carbon dioxide and water (this is fair
enough because the unburned hydrocarbons spilled and emitted to
the atmosphere are eventually oxidized). This oxidation would consume
1.73 x 10" grams of oxygen.

(e) I (arbitrarily) lump coal and peat together and find for the
1966 U.S. production, corrected for exports, 4.24 x 10® tons or 3.85 x
10* grams. Assuming 10 percent to be non-combustible and to remain
as ash, this gives 8.46 x 10 grams oxidized annually. Let’s assume
its composition to be CH (again, the conclusion is insensitive to wide
variations in this assumption). This would consume about 1.08 x 10*
grams of oxygen.

(f) For natural gas our 1966 production was 17,116,826 million
cubic feet or 8.66 x 10** grams. We can with negligible error take this
to be entirely methane (CH,). Its complete combustion would con-
sume 1.46 x 10% grams of oxygen.

(g) For the natural gas liquids our 1966 production was 19,682,722
thousand gallons or 3.66 x 10 grams. Taking the average composi-
tion as C.Hy, (again insensitive to variations), its combustion would
consume 1.73 x 10* grams of oxygen.

I we add together these four figures for oxygen consumed we get
4.46 x 10% grams per year which is 170% of the 2.62 x 10*S grams pro-
duced by photosynthesis, indicating that we are vitally dependent on
oxygen brought in from outside the coterminous United States by
atmospheric circulation.

You asked about the land area of the U.S. occupied by urban society.
According to the 1967 HLE.W. Task Force report (A Strategy for
a Liveable Environment—*“the Linton report” p. 18) : “Today, there
are 140,000,000 people living on 85,000 square miles of land.” This
is just about 1% of the total area of the coterminous states including
bodies of water:.




The figure I presented of one million acres per year being removed
from photosyrithetic productivity is a commonly used figure which is
undoubtedly conservative. It corresponds to a square of slightly under
40 x 40 miles, It is half the area under concrete in the National Inter-
state Highway System. It doubtless greatly ur timates the amount
of land lost annually to dumps, parking lots, shopping plazas, and
mine pits and tailings—not to mention over 1.25 million new housing
units started in 1966 and the areas put out of production by pollution.

I hope this information will be of use to you. :

Very sincerely yours,
LaMont C. CoLg,
Professor of Icology.

NUCLEAR POWER: Is IT SAFE?
DeEwirt; N.Y.

DeARr Eprtor: How can we be sure that the power reactor being built in our
area satisfies reasonable safety requirements, ( dents, waste, etc.) ? We-would
like (a) a general answer, for any part of the U.S, (b) specifically, for the
Niagara Mohawk Power Co. of N.Y.

Mr. and Mrs. F. R. ROHRLICH.

The power reactor in question is the Nine Mile Point Nuclear Station under
construction by the Niagara Mohawk Power Company on the shore of Lake
Ontario, about seven miles northeast of Oswego, New York. When completed,
this would be the largest nuclear reactor ever built for civilian electric power,
although other still larger reactors are being planned for other sites. It will pro-
duce about 525 million watts of electrical energy ; the fuel will consist of about
100 tons of uranium.

In such a reactor, small amounts of radioactivity will be released into-the
water of Lake Ontario, and into the air from the reactor’s smokes Although
the amounts of radioactivity are small, there remains a definite risk, for any
amount of radioactivity does some damage: to living things. Niagara Mohawk
estimates that the maximum amount of radioactivity released from the smoke-
stack during normal operation will be about 130 curies per day (a curie is the
amount of radioactivity of one gram of radium). About one-fiftieth of a curie will
be released each day to the waters of Lake Ontario. These levels are well below
the standards established by the Atomic Energy Commission, but the question of
their safety is actually more difficult to resolve.

In the absence of adequate information on the effects of radiation, it is difficult
to set safety levels. As in the problems of fallout, there are also complicating ques-
tions created by the fact that levels of radioactivity that are low to start with
may be concentrated by plants and animals, eventually appearing in human food
at higher doses than would be otherwise expected. Little information on the
movement of radioactive substances through the living environment has been
available, and as a result, the setting of safety standards for radioactive emis-
sions has been necessarily somewhat arbitrary.

More recently, additional information on the levels of radioactivity in areas
surrounding nuclear reactors has become available, which should make possible
at least the beginnings of an effort to evaluate AEC standards against the risk
which i$ actually present. A coming issue of Scientist and Citizen will summarize
our current knowledge in this area.

The possibility of a serious accident must also be considered. Should even a
small proportion of the radioactive fuel of a reactor be released to the atmos-
phere, the results would be catastrophic. Such an event could occur if the rate
at which fission is proceeding in the fuel elements were to increase beyond the
safety level. This would result in enormous overheating of the reactor core,
followed by melting or cracking of the structures which contain the uranium.
A cloud of highly radioactive gases would be released which would then move
with the wind, doing enormo amage until it disp 2d.

The Atomic Energy Commission bears the responsibilities for seeing that both
normal operating hazards and the risk of a major accident are kept to a mini-
mum. This is done by locating reactors in relatively unpopulated areas, and by
seeing that they are designed to minimize risk. The Nine Mile Point Station is
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situated only seven miles from Oswego, a town of about 23,000, so that design
considerations are paramount, for should any major release of radioactivity
to the air occur, the city of Oswego would be seriously endangered.

Because of the time and expense involved in building a nuclear power reactor,
construction is usually begun before the design of the reactor is complete. A power
company which wishes to build a ‘reactor applies to the AEC for a construction
permit, submitting preliminary plans. The AEC then:prepares its own analysi
of the proposal, and-a public hearing before a specially constituted Licensing
Board is held. )

In the case of Niagara Mohawk, such a hearing was scheduled for December 15,
1964. Instead, however, a private conference among the applicant, ‘the licensing
board and other interested parties was held on this date, and:the public hearing
was postponed until January 15. Following the hearing, the findings and conclu-
sions of. the:licensing board were made public, and a construction permit was
granted. The findings and conclusions of the Licensing Board were written by
the applicant, Niagara Mohawk Co., and were accepted with only minor changes
by the AEC.

At some future date, Niagara Mohawk will submit final design plang for the
reactor; and the AEC will decide whether or not to grant an operating permit.

In the near future,. S/C will publish an analysis of normal operating hazards
from nuclear reactors. In our April, 1964, issue we discussed in detail the accident
hazard from the then proposed Bodega :(California) reactor, which has since
been abandoned. We plan a more general treatment of this problem, with special
attention to reactors which are projected for the near future, such as Niagara.
Mohawk’s Nine Mile Point Station.




ConsoriaTep Epison Co. oF New Yorx,
New York, N.Y., April 16,1968.
Hon. Emiuio Q. Dapparro,
Chairman, Subcommittee on Science Research and Development,
House of Representatives, Rayburn House Office Building,
Washington, D.C.

Dear Mgr. Dappario: Your letter of March 8th asked that we pro-
vide your subcommittee with certain data relative to the economics
of air pollution control. The information requested is submitted here-
with in the hope that it will be useful in your studies. If you have
questions or need additional data, please do not hesitate to so advise us.

Inasmuch as equipment to remove sulfur oxides from flue gas has
not been sufficiently developed to permit its use on large generating
units, we have been utilizing low sulfur fuels to reduce sulfur oxide
emissions. During the past fuel year (April 1, 1967-March 31, 1968)
we have been converting to coal and oil with a sulfur content of 1%,
which compares with a permissible sulfur content of 2.2% under the
New York City Air Pollution Control Code. Prior to this change, our
coal cost approximated 33¢/MM Btu; it is now more than 37¢/MM
Btu. Our residual oil formerly cost 33¢/MM Btu; with a 1% sulfur
content, it also has now increased to more than 37¢/MM Btu. Based
on estimated generation for the year 1968, these increases will add
about $15,000,000 to the electric system fuel bill and about $2,000,000
to our central steam system fuel costs. OQur electric and steam rates
include an adjustment for changes in the cost of fuel whereby cus-
tomers’ bills reflect such modifications.

We estimate that the annual bill of our average residential cus-
tomer will be increased about 1.5% in 1968 because of utilization of
1% sulfur fuel. For an average space heating customer the increase
will be approximately 2.5%.

The Company has been investigating possible sources and prices
for oil with less than 1% sulfur content. However, the cost of such
oil is not well enough established to draw conclusions at this time.

It should also be noted that, over the years, Consolidated Edison
has made capital expenditures of approximately $126,000,000 on vari-
ous phases of air pollution control. Within another year this total
will amount to about $150,000,000, of which approximately $3,500,000
will have been spent to accommodate the low sulfur oil. Although the
customers’ bills must eventually reflect the costs of supplying service,
it is not possible to pin-point readily the effect of such capital expendi-
tures on individual rates.

Very truly yours,
W. Doxnuam Crawrorp.
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Tae RockereLLER UNIVERSITY,
New York,N.Y.,November3,1967.
Hon. Jou~ V. TuNNEY,
House of Representatives,
W ashington, D.C. A :

Dzar Sir: This is to acknowledge receipt of your letter of October
25 concerning HR 13211, the “Ecological Advisors Act of 1967.”

I have read the bill and the speech you made on the floor of the
House on September 27, 1967. In my opinion, your statement of
the problem is one of the best, if not the best, that I have ever read.
I was particularly gratified to notice your concern with the fact that
we deal with environmental problems in an ad hoc episodic manner,
whereas it is’ certain that we shall not be able to-solve the problems
that are before us unless ‘we take much longer range views of the
ecological situation. I hope that the Council of Ecological Advisors
might contribute to the formulation of an integrated approach to en-
vironmental probléms.

Yours sincerely,
Rent Dusos.
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Eastman Kopax Co.,i
Rochester N.X.; November 6, 1967 .

Hon. Jounx V. TunNEy,
House of Representatives,
Qongress of the United Stotes,
Washington, D.C.

Drar Congressman Tunney: Although it has been my privilege to
give testimony on a number of occasions on proposed legislation, I
cannot remember a single instance when, even though I favored the
proposed bill, I did not have at least minor modifications to suggest.
Consequently it is a real pleasure to tell you that I am enthusiastic
about H.R. 13211, and would strongly urge its enactment, as one of
the most important and constructive actions which the Congress and
the President can take. ‘

The proposed action in establishing a Council of Ecological Ad-
visers parallels the recommendation of the Linton report, “A Strategy
For a Living Environment,” and I believe is sufficiently urgent to
move ahead of other legislation which is likely to come from that
report. The placement of such a Council at the level proposed is
essential to give it the importance and visibility needed for the vital
job assigned to it. I served on the National Advisory Committee for
Environmental Health to the Public Health Service (and am a mem-
ber of its sequel, the National Advisory Council on Disease Prevention
and Environmental Control) at the time responsibilities for water pol-
lution were transferred to the Department of the Interior, and while
understanding the influences involved, was dismayed at the further
fragmenting of responsibilities in the attack on our total environmental
health problem. Similarly, I have followed closely the “mix” with
respect to ionizing radiation between the Atomic Energy Commission
and the Division of Radiological Health (now the National Center
for Radiological Health) in the separation of “occupational” from
“public” responsibilities. :

It was my privilege to serve as a member of an ad hoc Office of
Science and Technology Committee to stimulate, in the 1950’s, a much
more realistic attack—and organization—by the Public Health Serv-
ice in environmental health activities. From those meetings, the Gross
Report was engendered—with such results as an escalating effort in
air pollution—with a budget of four million in 1960 to sixty-four
million in 1967.

That the effort should not and cannot be relegated solely to the
federal government seems most important to me. In the 1950’s when
I was a member (and later Chairman) of the Council on Occupational
Health of the American Medical Association, I repeatedly urged the
Board of Trustees to mount a major activity in environmental
health—and when a Council on Environmental and Public Health
was established in 1963, I was asked to chair it, and have continued
in that capacity. We have conducted four annual and major Con-
gresses on Environmental Health, and plan for our Fifth Congress

(559)




next, spring, a constructive and critical evaluation of the Linton
Report, and an exploration as to how we can get greater and more
meaningful involvement of the medical profession. Too, the Council
in a joint partnership with the National Center for Air Pollution
Control, has held one Conference, and will conduct another Conference
on the Medical Effects of Air Pollution in Denver next July. Our first
meetin%, last year in Los Angeles, attracted some 500 experts from
many foreign countries as well as the leaders in the United States
and Canada.

There has been a most gratifying response from industry  in:the
control of environmental health hazards, once the story was effec-
tively presented. I serve as Chairman of the Environmental Health
Advisory Committee to the Manufacturing Chemists’ Association.
Within that organization alone, thousands of industry people have
received training, through many workshops conducted on water pol-
lution and air pollution control and occupational health. A substan-
tial research program has been developed, and individual industries
have been stimulated to action. There’s much yet to be accomplished,
of course, but there is substantial acceleration.

The need for support from an enlightened and motivated citizenry
in the attack on air pollution has been noted frequently. Many of the
“citizen groups for clean air” in communities lacked a support base
and an organized and sustained effort. I chaired a subcommittee for
the National Tuberculosis Association to consider this matter, and
from our recommendation has evolved the National Air Conservation
Commission, with such eminent members as John Charles Daly, Barry
Commoner . (Director, Center for the Biology of Natural Systems,
Washington University), Leslie A. Chambers (Director, Allen Han-
cock Foundation, University of Southern California), John Logan
(President, Universal Oil Products Company), Athelston Spilhaus
(President, Franklin Institute), George R. Taylor (Economist and
Secretary, Staff Subcommittee on Atomic Energy and Natural Re-
sources, American Federation of Labor-Congress of Industrial Or-
ganization), and others. The Commission is developing a program
through which the 1500 affiliate Tuberculosis and Respiratory Disease
organizations across the nation will serve as foci for community or-
ganization and action against air polution. In December we are con-
vening representatives from thirty or more of the “‘big city” associa-
tions to emphasize action immediately at that level. It is my privilege
to serve as Chairman of the National Air Conservation Commission.

Last week I presented a proposal at the Annual Meeting of the
American College of Preventive Medicine for the establishment of a
National Council on Hazardous Physical and Chemical Agents. This
organizationi\})a.ttemed after the National Council on Radiation Pro-
tection and Measurements, would serve as the scientific and profes-
sional body for developing: criteria for agents other than ionizing
radiation. The National Council on Radiation Protection and Measure-
ments, chartered by Congress, is composed of eminent scientists and
professionals, nominated only by professional and scientific organiza-
tions. Industry, government, labor, and universities are not repre-
sented as such, but the National Council on Radiation Protection and
Measurements contains a well balanced composition from all those
groups. When the Federal Radiation Council was established by
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Presidential order, it was admonished to consult with the National
Council on Radiation Protection and Measurements on scientific
matters.

Such a body would establish eriteria—with the responsibility of
government to establish standards—accepting or rejecting the pro-
posed criteria as a basis. We might avoid such crises as occurred re-
cently with the Public Health Service Sulfur Dioxide Criteria. Had
these criteria been developed by an eminent and independent scientific
body, they would have had a much higher degree of sanction and
acceptance, With such a council providing the scientific interpretation,
a Council of Ecological Advisers would be helped in integrating the
other factors, social, economic, political into the kinds of recommenda-
tionsour society needsand must have.

I am sure that when you sent me your letter you didn’t expect such
a fulsome reply. This background, however, may give some added
weight to my enthusiastic endorsement, and my encouragement to
press forward with your proposed legislation. In fact, I feel so deeply
about the urgency of these problems that I'm changing my base of
action, by taking an early retirement from Kodak (next February 1)
and becoming Professor and Chairman of the Department of Environ-
mental Health in a new School of Public Health in Houston, Texas.
The new school will be a part of the University of Texas system and
will be located in the Medical Center in Houston.

1 shall be pleased to do anything I can to advance the proposal which
you have made. I’'m enclosing two examples of my “missionary” efforts
to create an awareness of the serious job ahead.

Sincerely,

James H. SterNer, M.D.,
Medical Director.




UNIVERSITY OF SOUTHERN CALIFORNIA,
Arran Hancook FOUNDATION,
Los Angeles, Calif., N ovember 9, 1967 .
Hon. Jou~ V. TunNEy,
House of Representatives, Longworth House Office Building,
Washington, D.C.

Drar Mr. Tuxney: You are most correct in your assumption that
concern for environmental quality has brought me into contact with
several federal agencies and offices. In each there has been found sym-
pathetic understanding of the need for a total ecological systems ap-
proach to management alternatives, but in none has there resided
sufficiently comprehensive legislative authority to encompass the whole
interlocking network. :

In spite of this deficiency in existing governmental machinery this
University, and a handful of others throughout the country, are in
process of structuring interdisciplinary programsof graduate educa-
tion and research designed to develop a “technology of complexity’
related to the urban environment, and to produce a new breed of en-
vironmental managers. You can imagine the difficulties involved in
activation of a horizontal administrative structure against the tradi-
tional vertical disciplinary grain. At USC the new program is called
the Institute of Urban Ecology. It is proceeding with about 15 gradu-
ate students from a variety of professional and academic schools,
under the combined and enthusiastic tutelage of a strong volunteer
faculty representing systems analysis, demography, social sciences,
engineering, medicine, public administration, the law, architecture,
planning, the natural sciences and other areas. Progress has been slow
thus far, primarily because funding must be secured in the form of
multiple grants each of which must conform to the categorical man-
dates of the respective granting agencies. It is most difficult to sustain
a central coordinating professional staff under such circumstances.
However, the need for the Institute’s potential products is so evident
that we must find ways of accomplishing our objectives.

For this reason, among others, your bill (H.R. 13211) and your
related remarks are most welcome. By some means the government
must contrive analyses of ecological systems involving man, and assure
a capability for generating logical sets of optimal choices available to
urban managerial decision makers. The Council of Ecological Advisers
you propose, if sufficiently comprehensive in breadth of competencies
represented, and if constituted to avoid undue restraint by members
committed to specific categorical programs, would provide the Execu-
tive and the Congress with objective recommendations which could
result in effective coordination, or the creation of alternative federal
mechanisms.

Senator Muskie, some months ago, sent me a copy of a bill in which
he proposed that a council be set up within the Senate, comprised of
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selected members from each of the relatable Senate Committees, to
consider for two or three years the total environmental quality control
needs and make legislative recommendations. I have no information as
to the fate of his proposal; probably it has come to your attention.

The urgency of the need for ecological analysis of our urban systems
seems to be recognized by almost all responsible and thoughtful people;
the means of doing it in the face of a proliferation of governmental
agencies fundamentally geared to cope with bits and pieces of the com-
plex network, is certainly not obvious. Those of us seriously concerned
with the problem are delighted to learn of your interest and efforts.

Perhaps it would be possible for you to visit the U.S.C. campus
when you are back in California, to discuss with our very dedicated
group both your proposal and our plans. In fact, we would be most
pleased to have you associated with the Institute of Urban Ecology
as ‘a member of the Advisory Council. Senator George Murphy has
accepted such an appointment. The Council provides one of the
mechanisms through which the Institute relates directly with local,
state and national governmental and legislative processes.

Thank you for acquainting me with your proposal and be assured
of our support in any well considered actions related to environmental
management.

Sincerely yours,
Lestie A, CHAMBERS,
Director, Allan Hancock Foundation.




Aron Forest EcosysTEM RESEARCH STATION,
Norfolk, Conn., November 11,1967.

Hon. Joux V. Tunyey, M.C.
House Office Building, Washington, D.C.

Drar Mz. TuxxEey : Thank you for your letter of November 7th, with
a copy of your Bill, and your statement in the Congressional Record on
p. H 12604 et seq.

I whole-heartedly and unqualifiedly endorse your Proposal, and
j,}7_10111' approach as exemplified in your statement on the Floor of the

ouse.

You will find strong support for this Council, I believe, in Dr. Dillon
Ripley, Secretary of the Smithsonian Institution, and Dr. Helmut K.
Buechner, Head, Office of Ecology of the Smithsonian. Several of their
speeches in the last few years point out the need for a new and greatly
enlarged view toward “ecology”, which itself had had too many
specialist devotees.

I shall follow the progress of your Bill with great interest.

Sincerely,
Frank E. EGLER.
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NarioNar, TUBERCULOSIS ASSOCIATION,
New Y ork,N.Y.,November 13,1967.
Hon. Joux V. TuNNEY,

House of Representatives,
Congress of the United States,
Washington, D.C.

Dear ConeressmaN TunNey : We appreciate your inviting our com-
ments on your proposed bill, H.R. 13211.

I believe that any organization concerned with pollution of the en-
vironment is aware that the solution to the problem is too huge to jus-
tify continued fragmentation of efforts. It seems to us that the time
is ripe for the type of national council of advisers your bill proposes.

Dr. James Sterner, Chairman of the National Air Conservation
Commission which was created by our organization, has sent us a copy
of his letter to you in which he personally endorses H.R. 13211. Dr.
Sterner’s many years of experience with scientific groups which have
been working on this problem speaks for his qualifications to comment
on the subject and we are glad to be able to add our approval to his.

Sincerely yours,
James E. Perxins, M.D.,

Managing Director.
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UnN1vERsITY OF ILLINOIS,
CenteErR ForR Human Ecooroey,
Urbana, Ill., November 16,1967,
Congressman Joun V. TUNNEY,
Congress of the United States,
House of Representatives,
Washington, D.C.

Drar ConerissMaN Tunney : I have your letter of November-3 in
which you request that I comment on H.R.13211. I brought your letter
and its attachments to the attention of the members of the Committee
on Human Ecology of the Ecological Society of America at its meeting
of November 13-14.

We decided that “Ecological Advisors Act of 19677 was sufficiently
important to demand a supporting statement from the Committee as
a whole. We shall prepare this statement, obtain the necessary ap-

roval of the Executive Committee of the Ecological Society of Amer-
lca, and then transmit it to you for whatever use you may deem
appropriate.

If you should also find it useful to have separate opinions from the
individual members of this Committee, each has agreed to respond to
a request from you. The names and addresses of these men are attached.

Yours sincerely,
Freperick Sarcent, 11, M.D.,

Chairman, Committee on Human Ecology, ESA,
(Director, Center for Human E'cology) .
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Un1versiry oF CALIFORNIA,
Berkeley, Calif., November 20,1967 .

Hon. Joux V. Tun~NEY,
Longworth House Office Building,
Washington, D.C.

Dear Mz. Tunney: I appreciate the opportunity of reading your
proposed “Ecological Advisors Act” and your speech explaining the
‘purpose of the act.

Pollution of the environment, air, land and water, is of the greatest
importance. It poses a threat to the health and even the life of all living
things, including man.

The threat of radioactivity is so dramatic that it is carefully moni-
tored. The dangers from pesticides, herbicides, toxic fumes, detergents
and many other products of civilization are equally great, but in con-
trast to radiation the effects are insidious, slow and undramatic. It is
for this reason that, as you suggest, a central agency whose sole duty
would be the study of pollution in general would serve a very useful
purpose.

With best wishes for the success of your bill, I am

Sincerely,
JorN H. NorTHROP.
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+ «  Huenss Amcrart Co.,
Culver City, Oalif., November 21, 1967.

Hon. Joux V. TunNEY,
38th District, California, .
Longworth House Office Building,

Washington, D.C.

Drar Concressman Tunney: I have read with .interest and ap-
proval the print of HR 13211 which you provided, and your speech of
September 27, 1967, which introduced the measure to Congress. I
endorse the principal thrust of your proposal and will be interested
to observe its progress. ‘

In your letter of November 8, you request comments and reactions
to the proposal. I have a few observations, as follows:

1. The wording of HR 13211 emphasizes the role of advice and coun-
selin% to the Executive Office by the Council, with no mention of the
possible advocacy of legislative proposals, However, I judge it, prob-
able that legislation will eventually be required on some ecological
questions where present jurisdiction, in the public interest, is either
non-existent or imprecisely distributed among several executive agen-
cies or departments. The Council should be authorized to submit to
the President, for his consideration and possible forwarding to the
Congress, legislative proposals upon any matter directly pertinent to
the achievement a,ng maintenance of appropriate environmental
quality.

2. It is unfortunate that HR 18211 specifically identifies “sonic
booms” as the only example of environmental noise. I do not regret or
oppose public interest in the matter of sonic booms, but I do think it
undesirable to highlight them as a particular villain. The Bill would
be improved by the deletion of the parenthesis on lines 8 and 9 of
page 3.

3. Finally, I would suggest to you that the performance of the Coun-
cil would be enhanced i% it had the participation of some of the agen-
cies and departments whose views it must know, understand, and con-
sider, and which the Council must hope to influence. I suggest that the
Council be authorized to summon pertinent testimony, documentation,
and proposals from any agency of the Federal Government directly
concerned with the environment.

Sincerely yours,
Arren E. Puckerr.
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Lrrron SysreEMS,
Minmeapolis, Minn., November 22, 1967.
Hon. Joax V. Tux~Ey,
U.8. House of Representatives,
Washington, D.C. '

Dgear Sir: The October 1967 issue of Enwironmental Science and
Technology makes mention of H.R. 13211 (“The Ecological Advisors
Act of 1967”), which you recently introduced in the House of Rep-
resentatives.

I am in complete agreement with this proposed legislation, since
I firmly believe that a comprehensive ecological approach, one stress-
ing cost/benefit as well as cost/effectiveness, represents the only intel-
ligent, response to our total environmental problem. Furthermore, our
organization has a definite interest in contributing to national pro-
grams relating to ecological monitoring, analysis, control and man-
agement.

I would appreciate receiving a copy of your bill and being placed
on your mailing list for information relating to hearings held on this
topic.

Very truly yours,
Roy E. Pererson,
Manager, Advanced Systems Programs.
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GexeraL Errcrric Co.,
Philadelphia, Pa., November 27, 1967..
Hon. Joux V. TunNEY,
House of Representatives,
Congress of the United States,
Washington, D.C.

Dear Mr. Tunney: This relates to your invitation to comment om
HR 13211, the “Ecological Advisors Act of 1967.”

I ‘believe the concept of total ecological planning is most timely.
As you probably are aware, we are due for some serious re-thinking on:
the nature and consequences of our scientific and technical activities.
This is due to an explosive increase in knowledge and capabilities to-
influence and change the ecology of the planet. When we can rationally
think of weather modifications on a continental scale, when inter-
continental aircraft speeds become of the same magnitude as the
speed of the sun, when exploration of the radiation belts surrounding
the earth induces permanent alteration of these belts, then, indeed,
the capabilities and projections of science and technology become
an appropriate concern for national policy review.

I believe that technical solutions can be found to the problems of air
pollution, water pollution, solid waste, atmospheric radiation, environ-
mental noise, etc., and I believe that a council of ecological advisors
could make a major contribution in outlining the major concerns-and
stimulate solutions to these problems. I would think that existing
bodies dealing with science and technology and their impact from a
technical point of view, such as the National Academy of Sciences, the
National Academy of Engineering, and the President’s Scientific
Advisory Committee and other similar bodies would have major con-
tributions to make.

I, therefore, think the Bill is most appropriate at this time and
I am wholehearted in favor of it.

Sinecerely yours,
Lro Srtre,
Manager, Space Sciences Laboratory.
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StaTE oF CoLorADO DEPARTMENT 0F PUBLICc HEALTH,
Denver, Colo., November 29, 1967 .
Hon. Joux V. Tu~NEY,
Member of Congress,
Longworth House Office Building,
Washington, D.C.

Dear Coxceressman Tunney: I hope you will pardon my delay in
replying to your letter of October 25 relative to the “Ecological Ad-
visors Act of 1967.”

At first thought it would appear to be a mistake to add yet another
echelon of federal government to the already overly complex struc-
ture; however, on further study of your proposal the creation of such
an Ecological Council seems to have a great deal of merit. I think
you are correct in your assumption that such a Council could eliminate
much duplication in the study of environmental problems and by
proper coordination expedite the solution of some of the problems
affecting the environment. Hopefully some of the fragmentation of
programs such as those pertaining to- water pollution, radiological
health and pesticide hazards could be corrected. Such a Council could
study the entire environment and make recommendations to the Presi-
dent; the Congress; and administrative agencies on needs and activi-
ties. We feel it 1s important that the Council itself not become involved
in administration of the actual programs but serve entirely as a study
and advisory group.

If you have not done so, I wish to suggest that you send a copy
of the Bill to Dr. John H. Venable, President of the Association of
State and Territorial Health Officers, Georgia State Department of
Health, Atlanta, Georgia, and ask for an opinion of the Executive
Committee of this organization. I think you should also seek the
opinion of thé American Public Health Association and the American
Medical Association.

I am taking the liberty of sending a copy of your letter and my
reply to the Honorable John A. Love, Governor of Colorado, and to
the Colorado members of the U.S. House of Representatives.

Sincerely
, Rox L. Cuirere, M.D., M.P.H,,

Director of Public Health.
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Universiry oF CALIFORNIA, Los ANGELES,
Los Angeles, Calif., November 30,1967
Mr. Joun V. TUNNEY,
Congressman, 38th District, Oalifornia,
Longworth House Office Building,
Washington, D.C.

Dear Mz. Tunney: I was pleased to receive your recent letter, and
to learil of your proposed legislation regarding environmental quality
control.

The arguments you present for creation of a Council responsible to
the President are cogent and pursuasive. The problems and concerns
touch many agencies of the government and facets of our society.

You will find strong support for your proposal among many indi-
viduals and organizations concerned with the deterioration of our
environment and its effects on health and on quality of life. A minor
question concerns whether the designation as a Council of Ecological
A dvisors would adequately convey to the public the aims and goals of
such a group. From the proposed legislation, it is clear that the inter-
ests are principally directed towards the impact of environmental
deterioration on man, and one wonders if the advisors might be desig-
nated something as a council of advisors on the human environment.

Again, I would like to emphasize the need for a program such as

ou have mentioned and to voice appreciation for your thoughtful

eadership in the area. OQur society needs means of bringing problems,
their possible solutions, and their long range implications clearly into
focus for discussion and action. I hope you are successful in bringing
your proposed legislation to fruition.

Very truly yours,
P. D. Boxer,
Director, Molecular Biology Institute.
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JEr PrOPULSION LABORATORY,
Pasadena, Calif., December 4, 1967.

Hon. Joux V. TunxNEy,

House of Representatives,
Longworth House Office Building,
Washington, D.C.

Drar ConeressmaN Tunney: The matter of environmental control
with which you have concerned yourself in HR 18211 is unquestionably
one of vital and immediate concern. If we and following generations
are to continue to utilize the national resources for industrial, agricul-
tural, domestic and recreational purposes, and if we are to do this in a
manner which will enrich our lives as citizens, we must take the appro-
priate steps to prevent degradation and wasteful exploitation of our
environment. There are legal and technical means today to prevent the
most gross fouling and pollution of the nations resources, but there are
almost no mechanisms to anticipate or control the more subtle, but
equally wasteful effects from interaction within an ecosystem. Even
where individuals and organizations foresee adverse consequences for
their locale, they find no mechanism to deal with their problem on a
regional basis—the only basis which encompasses all the detriments.
Thus, there is a need to provide local authorities and advisory bodies
with scientific and technical information to support their ts in
developing and maintaining a clean, healthful environment foruse and
enjoyment of their citizens. This legislation is the necessary first step.
The problems I see are threefold: one of education, one of organiza-
tion, one of authority. :

Ecology, while a familiar concept to scholars, is not a household
word. It correctly identifies the scientific discipline which deals with
environmental problems towards which this legislation is directed,
but the public is generally not aware of the strong interactions and
secondary influence of the various elements that create an ecosystem.

This should not detract from the wisdom of an educated legislature
examining the problems and finding solutions. I point this out to direct
your attention to the need for public information in this area. Exolog-
1sts, like rocket scientists prior to the passing of the Space Act that
created NASA, understand their particular problems but in isolation
from the public. Regrettably, the strongest motivation for public atten-
tion is a national crisis. It is fortunate, of course, that we have not yet
had an environmental crisis. In fact, we may never have an environ-
mental crisis with impact comparable to Sputnik I. Tt is in the nature
of environmental decay that the healthy state is lost in relatively small
bits and pieces until the damage comes to pu at on after it
outweighs our capacity for corrective action. This complicates the
task of arousing the general state of public complacency before the
national need is even more acute. Perhaps, then, one of the major jobs
of the Committee would be to asses s methods of public education in
this area.
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A second concern is one of organization. The nine-man council your
bill proposes should avoid the problem of communications which
frequently plagues councils with too many members and results in less
productivity. The only problems I see with the council are recruitment
and selection, finding the proper leadership, obtaining the strong com-
mitment of time and energy from members, and providing a strong
supporting staff. We have in NASA a similar high level planning
board, the Lunar and Planetary Missions Board. We were fortunate
in getting some of the richest scientific talent in the country. Many of
these individuals have had past association with the space programs
and so identification was not a great difficulty. Locating appropriate
individuals for the Council of Ecological Advisors may be more diffi-
cult since they may require an even broader scope than the space s
tists. Solely to understand their duties the members will deal with
environmental problems which touch upon meteorology, marine
biology, biochemistry, geography, forestry, soil science, and more, for
this 18 the fabric of which ecology is made. Furthermore, relating
ecology to man’s ‘welfare involves engineering, economic, communi
planning, health sciences, psychology, etc. The nation has spent a great
deal of time, effort, and mon train our engineers and scientists in
the inter-disciplinary specialties needed for the space program. Un-
doubtedly there will emerge a new breed of scientist who 1s hybrid
between classical ecologist, practical engineer, and w disposal
administrator.

Among the duties posed for the Council of Ecological Adv
“seek long-range solutions to environmental and ecological
created by both man and nature.” This implies to me capabiliti
resources which would not appear to be available to the Council itself.
Tt should be within the resources of the Council to identify such prob-
lems, but the solutions, as you emphasized in your speech before the
House of Representatives on 27 September 1967, rest on an understand-
ing of the environment which we do not yet entirely possess. The nec-
essary scientific appreciation of the full scope of environmental inter-
action must be gained within an institution or institutions which have
laboratory research capabilities and the means to test proposed solu-
tions to specific problems.

The last problem I see is one of authority. My concern is that the
Oouncil while having the responsibility for reporting, advising, co-
ordinating, promoting and gathering information, will feel the need
for some authority. I realize this is an executive affair and that this
bill may be only a first step in the long road of legislative correc ive
measures to restore and preserve the national environmental resource
However, it is probably not too early to consider how a next step
can be taken to provide the necessary authority.

Whatever the scope of authority, I believe the actual results of the
Council will be more of prevention than correction. Once a practice
has been established, it is most difficult to reverse. On the other hand,
we are certainly headed for some new ecological problems that can be
rectified if we can understand them and act upon this knowledge. What
will be the secondary and tertiary environmental and economic results
of the large-scale uses of herbicides, the changes in salinity of fresh
water likes, the removal of stand of timbers, heating of stream wa-
ters? The secondary and tertiary effects alone will be significant. Lo-
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cating these new relations before they become problems and suggesting
solutions is likely to be the most effective activity of the Council. The
emphasis must be on inter-relationship among many aspects of the
environment. Only with such an emphagsis will adequate knowledge and
adequate planning be mustered to solve ecological problems. Without
such breadth of view, new solutions may only beget new problems: a
roadway to solve transportation problems can endanger irrigation
water from a watershed, which in turn may alter pesticide use, which
in its turn disrupts recreational use of lakes and streams, followed by
loss of property valuesand tax loss leading perhaps to federal monies
being used for relief programs, etc., in a cascade of costly pallatives
when planning could have secured mutual benefit for transportation,
agriculture, recreation, real 'estate, etc.

Clearly, we cannot continue to ignore our nation’s ecological prob-
lems, when misunderstanding or lack of understanding, poor planning
or lack of planning costs money and reduces the quality and potential
enjoyment of life ; when costs of cleanup, emergency relef, tax support
of abnormally high maintenance, and loss of revenue from water
use, soil depletion, and mineral wastes continue to extract an unneces-
sary toll.

One way that the council could bring into focus the magnitude of
the problem is to assess the financial loss from environmental neglect.
This could be useful to emphasize the real economic loss and to muster
aid in enforcing the current laws, while equally important, providing
a basis for evaluating various measures of control and prevention.
Figures frequently appear on the costs to the public of air pollution
and water pollution but to my knowledge there is no agency that is
responsible for the official set of figures supporting the broad basis
of economic loss resulting from unplanned interaction with the natural
environment.

In spite of this somewhat lengthy reply, I am by no means an expert
in this area. I hope, however, that the foregoing will prove to be of
some small assistance to you and, in any event, I want to thank you
for your interest in my opinion.

Sincerely,
W. H. PickEriNg,
Director.




" New Yorx University Mepican CENTER,
New York, N.Y., December 5, 1967.

Hon. Joun V. TunNEY,
House of Representatives,
Washington,. D.C. »

My Drar Mzg. Tunney: I have received your letter; eopy of H.R.
13211, and the speech you gave in the Congressional Record: bearing
on this matter. ‘ ‘

I have, on several occasions, with the Spillhouse Committee Report,
Federal Council of Technology and the Linten Committee, urged the
desirability of having, at the Presidential level, an advisory council
for general oversight on a national basis of Federal concerns in the
area of environmental pollution.

Your proposed council of “Ecological Advisers” goes directly to
this point; the need is real and urgent. We have already lost a number
of battles in fighting environmental pollution and will lose still more,
unless some such mechanism is devised. In my view, there are two
major circumstances which make such a group imperative. Respon-
sibility for the maintenance of environmental quality cannot be frag-
mented according to (1) the geography of political subdivisions, or
(2) the specific responsibilities of separate Federal agencies. These
problems, almost ‘without exception, cross both political boundaries
on the one hand, and departmental divisions on the other. The council
should be in a position to minimize difficulties:arising from these two
major handicaps. In addition, as you very eloquently suggest, the coun-
cil is badly needed to provide a group in which an adequately long
view of national needs Is maintained.

In many instances, major projects cross departmental lines involv-
ing, for example, the Departments of Health, Education’'and Welfare,
Agriculture, Interior, Housing and Urban Development or Trans-
portation. Such projects present many difficulties in the absence of a
mechanism for developing a shared responsibility for participation
and funding. This is particularly true in projects relating to the en-
vironment in which the transition from a healthy man to a healthy en-
vironment is by no means sharp but gradual with much overlapping.
A group, such as you suggest, could provide a high-level body for the
assuring of shared participation in such major projects.

There is one comment that I would like to make. In your talk, you
say “membership should be composed of social scientists, social and
community planners, and public administrators.” This omits the use
of scientific expertise and technical background in the fields that are
vital to this council. I think this is a serious mistake. By all means,
persons with such backgrounds should be drawn on, however, the
council must have in its membership individuals with scientific com-
petence in the area of concern.

% thank you for the opportunity to comment on this important bill.

am,
Sincerely yours,
: NorTon NELSON,
Professor and Chairman.
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: Seravker, N.Y., December 6, 1967.
Hon. JorN V. TunNEY,

Congress of the United States,

House of Representatives,

Washingiton, D.C.

Drar Mr. Tunney: Thank you for your letter of November 2nd, in
which you ask me to comment on HR '18211. This I am pleased to do,
although my comments of course reflect my personal opinion and not
necessarily those of éither the Brookhaven National Laboratory nor
the Atomic Energy Commission. A ‘

The objective of the bill is quite worthwhile, that of providing
technical advice on Ecology to the President. It is of considerable
importance then' that the members of ‘the council be professionally
qualified to provide such competent technical advice, and certainly
they should not be appoint simply on the basis that they might
referee various uses of environment among competing interests. The
question is large'indeed, and one wonders 1f a part timde board can do
the job adequately in the face of current needs. It might be worth-
while to have a small permanent staff with perhaps one professional
ecologist, a member of the board, in charge. The remainder of the
board might be drawn from among professionally qualified scientists,
representative of ecologists in related disciplines. The objective of the
bill is commendable and timely, and I hope that a somewhat more
specific version can be enacted.

Sincerely yours,
: Vicror P. Bonp, M.D.,
Associate Director, Brookhaven N ational Laboratory.
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. THE FRANKLIN INSTITUTE,
Philadelphia, Pa., December 6, 1967.

Hon. Joux V. TunNEY,
House of Representatives,
Washington, D.C. g

Drar Conoressman. TunNEY ;- Of course I have long had an interest
in ecological problems because of my own work in oceanography, and
these for me have been intertwined with a concern for the proper
utilization of natural resources. The intimate relationship was: pin-
pointed for me when I served on a Committee of the National Acad-
emy some years back:which,.at the instigation of President Kennedy,
took a comprehensive look at aesources. During this work I.become
aware of two startling things: (1) that what we call waste itself is
a_potential resource, and (2) that our natural environment is a: God
given resource which no scientist or engineer can replace or reinvent
if we destroy, it. It. was this kind: of thinking that led to the tenor of
the Nationa% Academy report, which I chaired, called “Waste Man-
agement and Control.” This is a preamble to the comments that fol-
low on your Bill H.R. 13211.

I was greatly cheered by the imaginative and comprehensive ap-
proach of H.R. 13211, the “Ecological Advisers Act of 1967.” and
yet, although you seem to focus with precision on the many environ-
mental problems which the Federal Government should now address
in a coordinated manner, your proposed solution—in my opinion—
still suffers from excessive modesty ! What we need is not only a Coun-
cil of Ecological Advisors: we need a “National Resource Council”
with stature comparable to the present National Security Council.

The National Security Council now provides the President with
a mechanism for multi-agency coordination and follow-through in
matters concerning national security and international relations. But
the same kind of coordination vehicle, while often needed, is not
now available in matters relating to the national welfare and domestic
economic and environment planning. At one time we had a National
Resources Planning Board. But, created under the National Security
Act of 1947, it was related to the NSC structure and designed to ad-
dress chiefly national-security questions and problems such as stock-
piling, commodity (export) controls, etc. The NSRB was abolished
in 1953 and its national-security functions were appropriately trans-
ferred to the then newly-created ODM, and successively absorbed
into OCDM (1958) and the present OEP (1961). And I do not ques-
tion that these particular responsibilities should not largely continue
to be discharged there.

But the National Resource Council I envisage would help the Presi-
dent perform his total domestic responsibilities in an effective, and
newly comprehensive, manner. The Council would deal with questions
concerning natural resources, production economics, and uses and
applications of these national resources. The new Council could op-
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erate much as the present NSC structure ; now-existing bodies such as
the Council of Economic Advisors could become part of the National
Resource Council structure. In actual operation, economic questions,
for example, could be dealt with in an NRC subcommittee with a
membership representing the CEA, and the Treasury, Commerce, and
Agriculture Departments and the Federal Reserve participating on
an invitational basis. If environmental problems such as pollution or
resource preservation demand attention, a subcommittee representing
the Interior (or National-Resource), Agriculture, and Commerce De-
partments can be convened. And when environmental-social problems
come up, say urban-population problems or solving a multifaceted
transportation problem, there would be a ready-made context in which
high-level task forces could readily be empanelled with the appropri-
ate interdepartmental mix.

The proposed National Resource Council could rally State and
local governments and the private sector in a most effective effort at
“creative federalism.” The Council would provide a more permanent,
more continuously integrated, and more timely and responsive con-
text in which to deal with critical national issues. And I do believe
that an ecological subcommittee, or advisory council or task force,
would be an essential element in the proposed NRC structure.

I hope, Sir, that you will forgive this expansive reaction to your
excellent initiative. If you find the above ideas useful, either in addi-
tion to, or expansion of, your current proposal, please feel free to
call on me for more detailed suggestions and support.

Sincerely yours,
ATHELSTAN SPILHAUS,
President.




NarioNAL LaBoraTORY on EarLy CriLproop EDUCATION, |
..., UNIvERSITY OF ILLINOIS,
Urbana, Il., December 10, 1968.

Hon. Joux V. TuNNEY,,
Member of Congress, .
House of Representatives,
Washington, D.C, o '

Dear ConeressMaN: Tunney: Thank you for your letter of 8 No-
vember which, because it was addressed to me at the University of Illi-
nois in Este Park, Colorado, traveled about a bit before it arrived.
Moreover, a.case of bronchitis has delayed my answer longer than I
would like, Crown bl

First of all, as a citizen and also-as a behavioral scientist, T am de-
lighted with 'the basic.intent ‘of the bill (H.R. 13211). No one could
agree more with your view that our society, “Must take a creative and
comprehensive look at:the,ecology of our environment, concerning it-
self not only with the physical implications of the envirenment, but
with the psychological and social 1mplications of the conditions and
interactions of the ecology..of the environment on man.” The idea of
establishing a “Council of Ecological Advisors in the Executive Office
of the President” is, I believe, entirely sound. I agree that it is exceed-
ingly important, that the larger part of the Council membership be
composed of behavioral and social scientists, social and community
planners, and public administrators. I believe the Council should also
nclude biological and medical scientists. Although these are not ex-
plicitly mentioned, I am confident that you meant them to be included,
for many of the effects of such ecological conditions as “air pollution,
water pollution, solid wastes, atmospheric radiation, and environ-
mental noise” operate at least partially through physiological and bio-
social mechanisms.

One problem concerns the definition of “the problems of the ecology
of the natural environment.” Lines 6, 7, 8 and 9 of page 3 of HR 13211
give illustrations which tend to focus entirely on the physical aspects
of the environment. The population problem is another ecological con-
dition important for wour day. Moreover, the social ecology of the
ghettos and of the slums of our inner cities are exceedingly important
as causes of poverty and of incompetence. I am taking the liberty of
enclosing a copy of one of my own papers entitled TOWARD THE
PREVENTION OF INCOMPETENCE. Pages 13,14 and 15 describe
very briefly some of the social ecological conditions which foster in-
competence and the poverty which follows. The pages following page
15 describe a tentative prescription which the Office of Economic Op-
portunity has been authorized totry out. My main point here, however,
concerns simply the matter of definition. Should you not include the
problem of population and the social conditions of poverty along with
those of air pollution, water pollutin, solid wastes, atmospheric radia-
tion, and environmental noise, ete. if our society is to take the compre-
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hensive view that you recommend in your splendid address to the House
of Representatives?
Again, let me express my considered enthusiasm for the “Ecological
Advisors Act of 1967.” I hope your bill passes the Congress promptly.
Sincerely yours,

J.McV. Hounr.







APPENDIX D

LiBrary or CoNereEss Apvisory OPINION

BACKGROUND

When Dr. John T. Middleton, Director, National Center for Air
Pollution Control, Department of Health, Education, and Welfare
testified before the subcommittee on January 18, 1968, there was con-
siderable discussion concerning whether the Department had the au-
thority under the Clean Air Act to prohibit automobile traffic in a
city such ag New York City. '

Dr. Middleton had testified that the “motor vehicle is the largest
single source of pollution throughout the Nation; perhaps 75 per-
cent”. The question arose, therefore, that if motor vehicles caused 75
percent of the pollution, could the Department stop motor vehicle
traffic under section 108(k) to lessen somewhat the damage caused
during an episodic event such as the Thanksgiving Day inversion in
New York City in 1966.

Section 108 (k) of the Clean Air Act of 1967* provides:

(k) Notwithstanding any other provision of this section,
the Secretary, upon receipt of evidence that a particular pol-
lution source or combination of sources (including moving
sources) is presenting an imminent and substantial endan-
germent to the health of persons, and finding that appropri-
ate State or local authorities have not acted to abate such
sources, may request the Attorney General to bring suit on
behalf of the United States in the appropriate United States
district court to immediately enjoin any contributor to the
alleged pollution to stop the emission of contaminants causing
such pollution or to take such other action as may be
necessary.

‘When asked if a class action could be maintained under section 108
(k), Dr. Middleton replied:

. . . I am sure you recognize this is a matter of consider-
able debate in the General Counsel’s Office of the Department
as well as in the Department of Justice. We are hopeful that
the opinion will suggest we move against classes rather than
individuals. ‘
Following the hearings, the Subcommittee requested an advisory
opinion from the Legislative Reference Service of the Library of
Congress. Their conclusion, as indicated by the following opinion, is
that a class action could not be maintained against automobile drivers,
but that it could perhaps be maintained against a smaller class such
as utilities or a type of industry.

*Public Law 90-148, 81 Stat. 497.
(583)
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Consequently, since it would be impractical to obtain personal
service of process upon every motor vehicle driver, it would appear
that, based upon the opinion, the Department would not have the
authority to stop motor vehicle traffic. .

As these hearings went to press, the Department’s opinion was not
available, nor did the Department -have any comment on the opinion
of the Library of Congress.

(The Library’s opinion follows:)

Ture Lierary or CoNGRESS,
LreisLATIVE REFERENCE SERVICE,
Washington; D.C., April 18, 1968.
To: House Committee on Science and Astronautics ‘
Attention : Mr. Joseph M. Felton, Counsel.
From: American Law Division. =~ TR
Subject : Competence of HEW, proceeding under § 108 (k). of the Air
Quality Act of 1967 (81 Stat. 485, 497) to combat air pollution, in
a municipality attributable to (a) automobile traffic or to  (b)
il:ldustrialpoperations by instituting a class action against (a).auto-

mobile drivers or (b) against manufacturers or utilities with a view
to enjoining operation of moter vehicles or the emission of pollutants
by a class of industries such as public utilities.or manufacturers.

I
Class action against motorists

Inasmuch as Rule 23 of the Federal Rules of Civil Procedure (28
U.S.C. Rule 23) governing class actions was substantially modified
as recently as February 28, 1966, and: the revision thereof did not
become operative until July 1966, the interval of time which has
elapsed since the latter date has not been sufficient to permit an
accumulation of recent precedents numerous enough to present an
accurate assessment of the significance of the aforementioned amend-
ments. For these reasons it is not possible to advance a definitive
conclusion as to whether these modifications effect such a liberaliza-
tion of Rule 28 as to eliminate what are deemed to be obstacles to
the institution of a class action by HEW against motor vehicle
operators.

Reasoning by analogy from factually irrelevant precedents em-
bracing plaintiff-defendant representatives of classes such as members
of labor unions, corporate stockholders or-bondholders, debtors, credi-
tors, merchants and manufacturers affiliated with a trade association,
or professional men or tradesmen conspiring with manufacturers to
violate the antitrust laws, and, more particularly from evaluations
thereof in legal periodicals, one is persuaded to assign the following
reasons in support of the contention that a class action is not main-
tainable against operators of motor vehicles. The latter are too
disparate and unidentifiable a group to merit description as a class
whose members are bound together by a substantial common interest.
Unlike the groups heretofore mentioned as plaintiff-defendant. repre-
sentatives of a class, operators of motor cars, busses, and trucks are
not affiliates of a membership association such as the A.A.A. (Auto-
mobile Association of America); nor do they share any interest in
property or claims to property. ol
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Rather they are more nearly akin to taxpayers whom the late George
Wharton Pepper described as “perforce, fellow-travellers and their
association is essentially a corporation; but the bond of association
between them belongs in the field of political science rather than in
that area of voluntary economic or social effort. They have not joined
a lodge or joined the church; and, in their capacity as taxpayers, they
think of themselves, not as associates, but merely as victims of a
common misfortune . . . Where there 1s a ready-made bond of asso-
ciation, it is relatively easy to apply the principle of volunteer repre-
sentation. Stockholders are already committed to the representative
function of elected directors; it is a short step, in an emergency, to
substitute a volunteer. So in the case of a membership corporation—
a church, for example, or a fraternal organization . . . The ‘process’
that is due . . . [taxpayers] may therefore easily be thought to be a
much more individual process than otherwise would suffice” (quoted
by Arthur John Keefe, Stanley M. Levy, and Richard P. Donovan.
Lee Defeats Ben Hur. 33 Corn. L. Q. 327 350 (1948)).

Tn accord are commentators who assert that “some type of associa-
tion or interaction among members of the class before the institution
of the action would prove a greater likelihood that the members
consider themselves and have consented to be treated as a class than
wotuld be the case when the class arises from the acts involved in
the litigation. For example, the court should be less hesitant in bind-
ing a class when it is composed of members of a union suing for back
pay than when the class is composed of a number of individual shippers
suing for the loss of their cargo” (Multiparty Litigation in the Fed-
eral Courts. 71 Harv. L. Rev. 874, 937 (195837).

Also militating against HEW’s prospects of successfully instituting
its contemplated action are a number of due process issues. Included
among the latter is the problem of adequate representation. “The ques-
tion of adequate representation is very important in a class suit; for
there . . . a judgment binds all members of the class and adequate
representation is essential to due process of law . .. In an: action
against a defendant class the court should be particularly careful to
ascertain that the defendants named by the plaintiff have the neces-
sary interest or the inclination to make a vigorous defense of the
suit” (8A Moore’s Federal Practice (2d-ed., 1967) § 23.07 at pp. 3425,
3432) ; Federal Class Actions, 46 Colum. L. Rev. 818, 828-833 (1946)).
“The number of representatives and the extent of their interests, if
grossly disproportionate to the number in the class, . . . should also
be considered by the court in determining whether the representation
is adequate. Such determinations are especially important when the
class is the: defendant because the representatives of the class are
probably chosen by the plaintiff with a view to their weakness and
lack of incentive to present an adequate defense” (Multiparty Litiga-
tion in the Federal Courts, op. cit., p. 938; Pelelas v. Caterpillar Trac-
tor Co., 113 F. (2d) 629, 632 (1940) ; Weeks v. Bareco Oil Co., 125
F. (2d) 84, 91-94 (1941)).

Inasmuch as the number of vehicles to be affected by litigation to
suspend automotive traffic in a large metropolitan on a given
day is of s ering proportions, and in view of the absence of a
common bond of affiliation among the operators of automobiles or of
any agency capable of representing or speaking in their behalf, it
would appear that the “representative parties” to be joined such as
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“will fairly and adequately protect the interests of [the aforesaid]
class” of motor vehicle operators must be substantially in excess of the
number  conventionally joined in class actions. Fulfillment of this
requirement, however, may be self-defeating ; for it conceivably might
entail the joinder and service of process on so large a number of rep-
resentative-defendants as to render conduct of the litigation infeasible.
Also tending to contribute to a similar result is the prospect that
efforts to expand the number of defendants joined for purposes of
achieving more equitable representation will be negated by defaults
on the part of many defendants unable or unwilling to afford the
expense entailed by conscientious participation in the litigation.

Finally, inasmuch as absentee members of the class; that is, those
who are not served with process and joined as party defendants to the
action are intended to be bound by the decree resulting therefrom, it
is important that all members of the class be identifiable for purposes
of satisfying the requirements of due process. If there are absentee
members who cannot be identified, manifestly the latter cannot be
apprised of the pendency of the litigation and the judicial order arising
therefrom ; and to the extent that they remain unaware of such judicial
proceedings, HEW, consistently with the requirements of due process,
will be unable to subject them to contempt proceedings for disobeying
the mandate of the court ordering a suspension of vehicular traffic in
a metropolitan area on a given day. To the extent that their number
proves not insubstantial, the unidentified operators of motor vehicles
in said area accordingly cannot be dismissed as insignificant; for their
existence would appear to have a bearing not only on the adequacy of
representation issue heretofore considered, but also upon the efficacy
of enforcement of the judicial decree enjoining vehicular movement
within the municipality on a fixed date.

Any effort on the part of HEW or Government counsel acting on
its behalf limited to culling from state rosters the names and addresses
of licensed operators and registered owners of motor vehicles resident
in the metropolitan area to be affected by the injunctive decree may be
calculated to leave unidentified one or more of the following groups
of licensed motor vehicle operators: (1) nonresident tourists, whethe:
domiciled beyond the borders of said metropolitan area but within
the state in which that area is located, or domiciled in another state;
(2) operators, who are domiciled in the same state in which the
affected municipality is situate but outside the limits of the latter, and
who are authorized, either as members of the family of a registered
owner, or as employees of a registered owner, or as lessees of an equip-
ment leasing agency, all similarly domiciled, to use the vehicle through-
out the state and who may be within the limits of the affected city
on the day on which the injunctive decree becomes operative; and,
finally, (3) out-of-state commuters operating vehicles within the
affected municipality on the date fixed for cessation of automotive
traffic. Perchance, operators within these enumerated categories, hav-
ing been apprised by out door posters, newspaper dispatches, or by
radio or television announcements of the pendency or actual issuance
of the decree, may volunteer to comply therewith; but. on the basis of
established precedents, such casual modes of notification would appear
to be inadequate for purposes of exacting obedience from such opera-
tors in a manner consistent with the requirements of due process.
“Where a group names a person ‘its representative, or an individual




537

vindicates a corporate right secondarily—ocanons of due process are
not offended by holding the class to the result of the suit, either on
familiar agency principles or because the possibility of being so bound
is incidental to participation in corporate enterprise. But a different
problem arises when absent, parties are bound by judgments incurred
by others who are merely similarly situated. At that point efficacy col-
lides with principles of due process” (Federal Class Actions, op. cit.,
p. 830; emphasis supplied ; Christopher v. Brusselback, 302 U.S. 500,
503-505 (1938)).

It is not believed that the aforementioned assessment of the measure
of due process protection required tobe accorded unidentified members
of the class joined as defendants in litigation is in conflict with the pro-
visions of the revised Rule 23(b) (c) )(-‘)2) which stipulates that in any
class action, “where the court finds that the questions of law or fact
common to the members of the class predominate over any questions
affecting only individual members, . . . the court shall direct to the
members of the class the best practical notice under the circumstances,
including individual notice to all members who can be identified
through reasonable effort.” In two decisions construcing this new rule,
federal courts, in one instance, approved notice by publication as an
adequate means whereby representatives, instituting an action on
behalf of several thousand taxpayers residing in a sanitary district,
might notify absentees; whereas, in the second 1nstance, also involvin
absent members of a class of plaintiffs, another federal court conclude;
the varied nature of the intereésts asserted on behalf of the latter
required individual notice and that due process standards could not
be satisfied by “free publicity” or “by paid advertisements in news-

papers of national distribution” (E'isen v. Carlisle & Jacqueline, 41
F.R.D. 147, 151-152 (1966) ; Booth v. General Dynamics Corporation,
264 F. Supp. 465, 472 (1967) ). For reasons previously assigned, mem-
bers of a class, whose only common interest is deductible from the
fact that they are “merely similarly situated”, are believed to be
entitled to a more generous measure of protection when sued as defend-
ants than when instituting an action as plaintiffs.

II
A. Olass action against manufacturers or utilities emitting pollutanis

Absent any evidence that manufacturers or public utilities are
bound together by common ties in the form of membership in a trade
association or of corporate affiliations embracing a parent-subsidiary
or holding company relationship, presumably a class action could be
instituted against a group of utilities or a group of manufacturers
only upon the basis that the latter were similarly situated; namely,
that each group was engaging in a course of action which give rise to
“questions of law or fact common to the members of the class” or group
and that such “common questions of law or fact predominate over any
questions affecting only individual members” (Rule 23(a) (b) (3)).
For “common questions of law or fact” to predominate, the manu-
facturers or the utilities constituting the class sued as defendants
apparently would have to be engaged in productive activities which
emit like pollutants, the dispersion of which was attended by a. like
hazard to public health in a reasonably compact geographical area.
Thus the manufacturers conceivably might be processors of chemicals
or the utilities might be guilty of burning coal with a high sulphur
content. As to the area in which the utilities or the manufacturers
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conducted their operations, the expanse thereof might embrace a small
state in its entirety, or a specific industrial area in a large state, or
a metropolitan area straddling state lines such as the upper New
Jersey-New York City—Long Island-lower Connecticut sector. By
reason of the limitations imposed by the requirement of common ques-
tions of law or fact, a class action on a national scale could presumably
not be instituted against all manufacturers or all utilities whose diver-
gent processing activities emitted a host of different pollutants which
In turn were productive of consequences which in varying degree en-
dangered life. In short, to the extent that differences were discernible
in the pollutants emitted and in the dangers to public health generated
thereby, such disparities could not be depended upon to give rise to
“common questions of law or fact.”

B. Who would. defend against such. class action and how would notice
be given?

Normally, in a class action against either utilities or manufacturers,
the Government, would select certain manufacturing or utility corpo-
rations as representative of their respective classes and would join
such representatives as defendants by having process served upon
them. The latter will respond by defending the action. As to other
members of the same class sought to be bound by the outcome of such
litigation due process requires that they be accorded notice of the
pendency of the suit and of the decree rendered at the conclusion
thereof. Suggestive of the manner in which notice may be accorded
to absentee members of the class is the procedure observed in United
States v. American Optical Co., 97 F. Supp. 66 (1951). Therein, the
United States joined as defendants 22 oculists out of a total of 2000
constituting-members of the class sought to be enjoined for conspiring
to violate the antitrust laws. The Government petitioned the District
Court to permit the Antitrust Division of the Department of Justice
to forward by registered mail, with return receipt requested, to the
remaining 2000 oculists a copy of the order of the court, a-copy of the
complaint, a copy of the Government’s petition to show cause, and a
copy of the supporting affidavit but without the Government’s ex-
hibat.

Unlike the contemplated action against operators of motor vehicles,
the public utilities or manufacturers doing business in a limited geo-
graphical area and comprising the class sought to be enjoined prob-
ably would not be an unwieldy group in terms of numbers. Moreover,
each member of the class could be expected to possess resources adquate
to enable it to retain counsel for purposes of actively intervening and
participating in the conduct of the litigation. Unless such intervention
would expand the number of defendants actively engaged in the prose-
cution of the class action to a point calculated to interfere with the
efficient disposition of the litigation, the trial court, under Rule 24(b),
in its discretion, is empowered to grant applications to intervene. As
revised, Rule 23(c) (2) grants absentee members of a class a right
to enter an appearance through counsel; but this privilege apparently
is not to be equated with a right of active intervention. Under Rule
23(c) (2) an absentee member is also accorded the privilege, upon re-
quest, of being excluded from the class.

Norman J. Smarr,
5 Legislative Attorney.




