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ample of the interrelated complexity of many of these problems. In
solid wastes in general, one of the things we are doing at the moment is
making a nationwide survey [to reveal the magnitude, location, and
composition of all major tailings dumps. From these we are gettin
samples which will be examined for mineral values and for ways an
means of disposing of the waste.

One of the things we are trying to do is grow vegetation on various
‘types of waste. If we can’t do any thing else, possibly we can turn
these piles from gray to green. They will at least be a little better
looking from the standpoint of appearance.

Summarizing, it is believed that much scientific information is avail-
able on environmental pollution for application toward limiting the
amount of air, water, and land pollutants which are a byproduct of
our industrial system.

However, there is a great ladck of engineering technology for suc-
cessful abatement of many of the pollutants without putting an eco-
nomic strain on the industry and public in general.

We believe that through continued research and develupment it
will be possible to solve the problems confronting the Nation effec-
tively and economically. However, such solutions must balance public
need against economic considerations. In other words, the economists
are telling us to use the principle of minimizing total cost. Total
«cost includes both economic cost and social costs and the commitment
of resources costs. If cleaner air, water, and land is to be attained
without disrupting the economy, increased efforts by both industry
:and Government will be required.

The conversion of waste materials into useful products will help
minimize these economic burdens. The Bureau recognizes its respon-
sibilities in many areas of pollution abatement and will continue to
work for technically and economically feasible solutions to the pollu-
tion problems in these areas which confront our Nation.

Mr. Dabpario. Thank you very much.

‘We have asked you a numben of questions as we have gone along
and you were extremely helpful to us.

Mzr. Roush, do you have any further questions?

Mr. RousH. No further questiops. -
~ Mr. Dappario. Mr. Chairman ¢

. Chairman Muier. No, I only want to congratulate Dr. Hibbard for
his verjy fine statement. I think iit pinpoints much of the gaps in our
technology as all of the statemdnts have so far, but I think that’s
why we are having these hearings—to try to pinpoint some of these

ADS. N : _.
£ f am conscious of the faet that|to do many of these things is going
to be costly. Who should pay for them? Should the general public
pay for them in the price of an automobile? Should we include an
increment to take care of the old|car when it is run off the highway
and has to be cut up? I can see where industry would complain, but
some place these problems have to be solved and somebody has got
to pay for them. - I think this is one of the things we have got to
begin to take a look at. ‘We are interested in one phase of the problem,
but the economics of the whole system must be given very serious
consideration, too.- Thank you. e




Mr. Vivian. I have several questions regarding mine drainage.
Does mine drainage last more or less indefinitely? A fter mines open,
how long will the drainage continue to run? For a hundred years?

Dr. BARD. As long as water is flowing through the area, yes. Qur
problem is not with the mines operating today, but with the mines
that have been abandoned and water has been flowing through them
for 40 to 50 or more ypars. |

Chairman Mruier, In the old times, this water found itself into
other systems. What the mines have done is to break the pipe and
tap it. The water is coming out now and there is no way o stop-

ing it. |
P ]581" Hieparp. And, this is why the first approach was to seal the ‘
mine. Hopefully the seal would prevent the water from getting into
or out of the mine, but in many cases the situation is such that it is
impossible with currently known means to do this.

Mr. Vivian. Every surface of a hill in a sense, is an open mine.
So, presumably nature has been absorbing mine (iraina,ge for thou-
sandI; of years, hundreds of thousands of years, and I presume what
happens is that you have an accentuated rate of chemical contamina-
tions in deep mines. Isthat the problem ?

Mr. Perry. The mines that give you problems are those above
drainage. If a deep nline below drainage gets filled with water, then
the problem disappears. There are three elements that are required
to make acid mine drainage. Ore is the pyrite, one is water, and one
is air. If any one of) these is eliminated then acid mine drainage
stops so, over a long term, exposed sulfur compounds have been washed
away and it is only by mining where you open fresh surfaces contain-
ing sulfur compounds that can come in contact with air and water
that you have acid forming again.

Mr. Viviawn. Is it particularly prevalent in the open strip mines
which I see so often in the Alleghany area?

Mr. Perry. It occurs there, too, but better methods of control have
been developed for strip mines than for underground mines.

Dr. Hisparp. In fact, with existing mine operations and anticipat-
ing the problem, you can frequently handle it as you go.

Ar. Vivian. I would like to ask about the subject of auto fuels again.
What actual improvements has the Bureau of Mines been able to make
in the treatment of auto exhaust?

Mr. Perry. The Burenu’s research has been financed principally
by Public Health Service. Our work has been to identify the vari-
ables that affect the kind of products that come out. The product
from an auto exhaust is|a product of unburned hydrocarbons, stuff
that comes through unchanged, partially burned hydrocarbons; and
mixtures of these. The Bureau’s role has been to actually try to iden-
tify the individual compounds and their relationship to fuel composi-
tion because this is variable depending upon the way you process it
and the crude you made it from.

g Whgnham ine is aoc erating, i]lec;lelrla.ting, or id]éng, the condi-
on of the engine, type of|engine, all of t! &se.thin%sa ect the nature

of the waste proéuct. Our role has been generally to identify the

facts related to this so that abatement devices could be devised.
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Chairman Mmier. Isn’t it &me that the condition of the engine
has a good deal to do with it? I can’t be critical because I have driven

some old cars myself, but eve
down the street that has loose
it. I think if we could get ri
would be reduced a great deal
consuming its gas. I would
as maybe a dozen good cars

- Dr. Higparp. I think this i
devices which are being put o
ments of the carburetor in so)
gine; and if the public lets som
the abatement devices will
otherwise be.

Mr. Vivian. On the subject
principal involvement is an
the development of new devi
Bureau on the development of

Mr. Perry. The only work:

some afterburner catalyst work.

tion from this source is to take
tially burned hydrocarbons and

once in a while you see a car going
gs and there is a cloud of gas behind
of some of those things that pollution

A car with a poor engine in it isn’t
ess that it gives out as much pollution

th tight engines, isn’t that right?

one of the problems with the current

the 1968 cars. They require adjust-
e cases or the maintenance of the en-
of these adjustments go by the board,
a lot less effective than they might

f auto exhaust as I understand it, your
ysis of the exhaust gas problem, not
s. Have you spent any funds in the
ew control devices?
at the Bureau has done on this was
One of the ways to eliminate pollu-
the unburned hydrocarbons and par-
] burn them in the exhaust pipe where

they are changed to carbon dioxide and water. We did some early
work for the Public Health Service with respect to use of catalytic

afterburners and the testing
worked on the development of
purpose, cular
in the fuel, which is the real pr

with the announcement that the!

‘tion to this problem, other than

in this probll)em declined, althoy
‘We have not been working on t

to that we did work on this pro]

Mr. Dabpario. We have an
a number of other questions, I
to you and get your answers fo
all three of you, for coming.

(Additional questions.and. ai

in vol. IL)
(The bio
Dr. Walter R. Hibbard follows

articularly ones whi

phical statement

of a number of devices. We have also

talysts that might be useful for this
h would be not sensitive to the lead
oblem with these catalysts. However,
automobile industry had found a solu-
the use of exhaust devices, the interest
igh T think it will step up again now.
his for the last 2 or 3 years, but prior
em.
er witness and even though we have
ope we might be able to submit them
the record. Thank you ever so much,

nswers for the record may be found

)a,nd complete prepared statement of

BIOGRAPHICAL STATEMENT! ON DR. WaALTER R. HiBBARD, JR.

Dr. Walter R. Hibbard, Jr., one

the Nation’s outstanding metallurgists,

became Director of the Bureau of Mines on December 1, 1965, following earlier
successes as an educator, researchey and as an industry manager of scientific

and engineering research.

Born in Bridgeport, Connecticut,
nated from Wesleyan University,
Doctor of Engineering Degree fro
military service in World War II as
of Ships, he joined the Yale facuilty
Associate Professor.

anuary 20, 1918, Dr. Hibbard was grad-
iddletown, Connecticut, and received a
Yale University in 1942. Following his
n officer in the Navy Department’s Bureau
8 an Assistant Professor and later became

Dr. Hibbard’s growing reputation in teaching and research attracted industry,
and in 1951 the General Flectric GQmpany enlisted him for its Research and

E.
|
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Development Center in {Schenectady, New York. There he progressed to the
position of Manager of Metallurgy and Ceramics Research, which he held until
he was beckoned to public service by President Johnson as Director of the
‘Bureau of Mines.

As an expert in sueh fields as the plastic deformation of metals and the
metallurgy of copper and its alloys, Dr. Hibbard won wide recognition from
many professional societies. In 1950 he received the Raymond Award of the
American Institute of Mining, Metallurgical and Petroleum Engineers. From
1957 to 1961 he served ds a director of the Imstitute and is now its President-
Elect for 1966. In addition, Dr. Hibbard belongs to the British Institute of
Metals and the New York Academy of Sciences, and is a fellow of both the
American Academy of Arts and Sciences and the American Association for the
Advancement of Science; He is & member of the National Academy of Bngi-
neering,. He also is a member of the Materials Advisory Board of the National
Academy of Science, and |is currently its Chairman.

-Dr. Hibbard has been glected to many honorary and professional fraternities,
including Phi Beta Kappa, Sigma Xi, Alpha Chi Sigma, and Gamma Alpha.
He is the author of more than 70 scientific papers and has been widely recognized
a8 a major contributor to the science of metallurgy.

Dr. and Mrs. Hibbard have three children and reside in Rockville, Maryland.

PREPARED STATEMENT OF IDR. WALTER R. HIBBARD, JB., DIRECTOR, BUREAU OF MINES,
U.|S. DEPARTMENT OF THE INTERIOR .

INTRODUCTION

I am pleased to have|the opportunity to appear before you to discuss the
technologic problems facing the nation in its efforts to abate environmental
pollution. According to reliable estimates, the combustion of fossil fuels produces
approximately 130 million tons per year of contaminants, the larger portion of
which is released into the atmosphere. Of these contaminants, approximately
85 million tons result from the combustion of fuel in all form of transportation
including trucks, buses, railroads, and airlines. It is estimated also that over
23 million tons of sulfur|dioxide are discharged into the atmosphere annually
from the combustion of fluels for heat and power purposes and from industrial
-operations such as the metallurgical processing of sulfide ores. Thus, automo-
bile exhaust and sulfur dioxide pollution produce approximately 83 pereent of
‘the total amount of contaminants emitted to the atmosphere from fuels com-
‘bustion. Because the automobile engine and the sulfur dioxide from conventional
fuel combustion constitute the principal source of pollution to the atmosphere,
-efforts in air pollution abatement have been largely concentrated on these two
problems. The wide dissemination of information on the subject and increasingly
severe effects of air pollution in highly industrialized areas have resulted in
-public demand for increased efforts to eliminate or control the pollution from
these sources.

Mining, mineral processing and refining of mineral substances are processes
-conducted for the purpose of separating a usable product from the accompanying
useless substances. Additionally, many initially useful products become waste
-after varying periods of nise. Normally, the useless products are discarded by
the least costly methods in the interests of economy. Thus, the mineral-based
‘industries contribute a large part of the waste products that in some instances
accumulate in a manner inconsistent with public interest and welfare. Because
‘waste disposal problems and practices vary widely, the rapid accumulation of
mining and processing waste and metal scrap has become a social and economic
problem of considerable magnitude. - In many cases these wastes represent a
:serious loss of natural resources unless methods are found to reconvert into
useful produets. The technology by which mineral wastes of all types can be
‘conserved is a problem of grimary importance to the Bureau of Mines.

The contamination of our water supplies by drainage from both active and
abandoned mines is a prgblem of national importance. Many streams, partic-
ularly in the Appalachian|region, have become unfit for most aquatic life and of
questionable value for industrial use. However, practical solutions for many of
‘the problems of acid mine drainage are either unknown or of doubttul value at
the present time and must await future dévelopments.
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WEDNESDAY, JULY 20, 1966

‘House or REPRESENTATIVES, :

Jeee COMMITTEE ON SCIENCE AND ASTRONAUTICS, .. .~
i SUBCOMMITTEE ON SCIeNCE, RESEARCH, AND DEVELOPMENT, .
S - SRR Washington, D.C.

The committee met, at 10:10 a.m., pursuant to netice in room 2325,
Rayburn House Office Building, Washington, D.C., Hen. Emilio Q.
‘Daddario (chairman of the subcommittee) presiding. - :

Mr. Dapparto. The meeting will come to order:

. The ltestimony which the subcommittee will hear diring the next 4

weeks will concern the adequacy of technology for the abatement of

enviropmental pollution. The problem of pollution represents.the
other side of the bright coin of American civilization. On one side

.- we see the benefits of the application of science and technology in our.
- standard of living, our national security, our economic growth, and.

our prestige, among nations. = But, on the reverse of the coin we must .
recognize the unexpected and unwanted consequences of a technical -
society—such as urban problems, transportation complexities and
most iImportantly, the threat to the quality of the environment. .
. I'believe at the outset that the question 1s not one of either curtailing
industrial and economic progress or suffering the decline of air, water,
and land quality. It seems clear that we should not, and need not,
settle for anything less than wise usage of all our resources for the ..
optimum benefit of the economy and all our citizens. This means

" that the restoration and preservation of air and water are a logical .

adjunct to the building-of cities, the providing of electric power and .
personal transportation, and the development of agric ‘ﬁ?;ra,l and
manufacturing businesses. : ‘ ! S B .
Sober consideration of the waste-products problem is a responsi-
bility of us all, but it is not an issue which should be treated in an
atmosphere of crisis where blame is placed or ill-considered remedies .
- hastily| enforced. These hearings are designed to make clear to the
"Congreéss the technological problems of po%lution abatément and re-
search needs. It must be realized that any definition of pollution is:
relative to the specific use among various contending needs of society,.
" to whieh a particular stream or area is dedicated. Quality criteria
and gtandards’ permit meanin%feul goals and timetables to -be estab-
lished and new teéchnology to be developed for pollution abatement:.
These hearings are designed to anticipate the problems of the future.
One thing that is clear is that we will have to emphasize greater reuse.
of our resources in the future. RN N :
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. Much significant legislation for control of environmental pollution
" has been passed. I am pleased that we will hear this morning from
“the leaders who have drafted these pace-setting laws. What remains
‘to be seen is how political, economic, and technical institutions can
xor%anize themselves for an efficient and equitable response to this
public purpose. I am convinced that the community of scientists and
engineers which has brought about.the high level of our industry-
“based society will also be.able to solve the problems of waste manage-
ment. These solutions must be solidly based on fact or-our goals and
the timetables for meeting them will not-be achieved. - R :
In many cases the technology is now available to abate pollution—
and should be used to do so. ﬁlyother cases, the devices and techniques -
~are inadequate or far too costly and more research must be done. The

subcommittes has had valuable counsel from the Research Manage- .

ment Advisory Panel which has studied this problem for some time.
The panel hag indicated that abatement of pollution is a crucial area
for study by this subcommittee. Such consideration is consistent with-
the statement by Chairman George P. Miller 3 years ago that one of
the primary objectives of this su%(:ommittee is “The achievement of
the most effective utilization of the scientific and engineering resources -
of the United States in the effort to accomplish national goals which -
- affect the lives of all Americans.” , SETE T
. Such national goals as pollution abatement are properly comparable
with goals in military security or space exploration. ~Science and
technology are not, however, parceled out among these goals on’an
arbitrary basis. Rather, the goals are assigned an importance and
~ a corresponding priority within the entire Federal program. Then,
‘those goals which require a high degree of support by research and
development are provided funds accordinﬁ}g. The priority of the
pollution abatement éffort is rising as knowledge

18 replaced by a call for action. These hearings will indicate whether-
there is an adequate Federal effort, as well as privately financed re- -
search and development, now going into pollution abatement to assure
* the attainment of appropriate and desirable national goals. i

Significant to this point are the results of a survey of 1,000 partici-

]%ants by the maga,zine‘Industria,l Research in its July 1966 issue.

o the question “Is the Federal Government spending too much on
R. & D. for space?”, 46 percent responded “Yes” and 47 percent re-
~sponded “No.” To the question “Is the Federal Government spending
- too little on R. & D. for pollution ¢”, 67 percent responded “Yes.”

A direct example of the need for new technology is found in the
-recent announcement by President Johnson on the control of alr pollu-
. tion originating from Federal installations. The President said that
the most difficult problem encountered in writing the order directing
Government agencies to lead the way toward clean air, was the lack
of ‘an economically feasible technology for controlling the emissions

of sulfur. . . ’

Thus, there is evidence that the technology to achieve our objec-
tives of environmental quality and waste management is not yet ade-
quate. In these hearings we will hear from scientists and engineers
~who are engaged on a day-to-day basis with this problem. R

I might say that environmental pollution is no stranger to us in

_ Connecticut. For example, our most valuable cash crop, tobacco, can

increases and apathy .
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be severely ‘damaged by ozone originating in. automobile exhausts.
Several ozone-resistant strains of tobacco have been developed.. How-
ever, even these varieties are not immune, and will be'damaged if the
concentration of ozone in the air becomes too high. e 3

- What technology is available to protect this crop, or-to reduce the
exhaust emissions, and with what cost effectiveness? Can further

‘research bring some new imaginative solutions to this conflict of agri- =~

¢ulture and transportation values? These are typical of the ques- -
tions these hearings will explore. »' P R
Further, I believe that pollution is just one example of the need
. which we have for greater insight into the undesirable side effects of
manmade changes in our world. Dr. Jerome Wiesner, & member of
the Advisory Panel has used the phrase “early warning system.” .:As
the growing population of the world brings human society to every
geographical area and as the world becomes more industrialized, the
potential of mankind to create worldwide ‘problems such as radio-
active fallout, spread of persistent pesticides, and a carbon dioxide
imbalance in the atmosphere, also increases.. Qur ability to study and
to predict the effects -of these wast ecological manipuldtions:before-

they threaten our well-being has become crucial.: This isindeed a . B

challenge worthy of the best of our scientists and as exciting as the
conquest of space. , ‘ Lo S

We must replace emotional response, which comes ‘all too-quickly
in environmental pollution-issues, with facts.- We must replace an
atmosphere of crisis, which is a poor one for decisionmaking, with

confidence in cause and affect relationships. We must dg our utmost -

in developing new waste management metheds and in removing bar- -
riers to their application: ~We must also help define-the ‘pro%
through the formulation of realistic standards by which we can judge
" our current situatioh, our progress, and our needs. It will then-be
possible for continued economic growth to be accompanied by a high
level of quality in the air; water, and soil. B L
Pm p ease(%’ that to begin our hearings our first witness will be
Congressman John A. Blatnik, of Minnesota, who is chairmian of the
Subcommittee on Rivers and Harbors, Committee on Public Works.
Mr. Blatnik is an old friend of mine. I have watched very care-
fully and supported the work he has done in this whole area of pollu-
tion. Over the course of maiiy years he has been the instigator of a
:esrer‘nendous amount of activity which has been helpful to many of our
tates. : i : S e R
- Mr. Blatnik, we are happy to have you here and we are
have you be our leadoff witness. S 2

STATEMENT OF CONGRESSMAN JOHN A. BLATNIE, CHAIRMAN,
SUBCOMMITTEE ON RIVERS AND HARBORS, COMMITTEE ON
PUBLIC WORKS B

Mr. Brarys. Thank you very much, Mr. Chairman and members
of the committee. a ' g

nxious to

lems - -

P’'m very privileged indeed to appear before the«oommntbee on the iy

* subject area of particular special interest and concern to'me for some:
years.” I am certainly honored to be the leadoff witness. ."Exactly
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what that means; I don’t know.. The man I am sitting with, my col-
. league and dear friend for 20 years, Mr. Rebert E. Jones from Ala-

- bama, I say forthe public record here not because heis here, but by far, -
he knows more about all aspects of water utilization and preservation;

" thanany other Member of the Congress.

- T have a very. brief statement, Mr, Chairman, and I ask unanimous.
consent:to be permitted to exténd and revise it.. - I am not an engineer,
but . my undergraduate ,ba,ck%round was chemistry and physics. My,
dreams years ago was to be a biochemical researcher. I dohavea very
keen interest. in this problem. i ‘

" Your opening stateinent was as pertinent and -concise as I have
heard. It is an insult to the testimony of what I hoped to be able to
say, which: is not nearly as complete as your statement. S
 “Agreatly expended research and development effort is needed. if

 we are to solve our water pollution problems in an effective.and eco- -

. homical manner. Our best efforts with the limited: funds available
have done very little more than to assess the magnitude of the prob-
lem and to demonstrate the harmful effects of pollution. e

- Tthink now we have at least-an awareness across the country on the
part-of the people and a better understanding of the technical people
and sanitation engineers and other hydraulic engineers on the need
for more work in this complex and complicated ﬁgojld of pollution. I
* think one reason we are in thissituation is merely through madvertent
neglect/to water in its original relatively abundant form was taken for

' granted as much as we take air next to us for granted. Yet, if you

~ are deprived. of air for-a few minutes; you are dead. You can live a
© little bit longer without water, but water is more essential than food
- and you can get along without food more than you can without water.
Because we have this carryover, we think water is abundant. We
don’t -realize that. we have to do something:about it. Too, in other
- areas where shortages have occurred whether it be in gasolines or pro-
pellants, fibers, food, you name it, you have always found a substitute
or synthetic; but we find out now we cannot do anything with water.
You can’t:find a substitute for it. - o :

You can’t do anything with this water. You can't squeeze a drop
of water out of a glass of water, because we tried. ‘We have one-half
~of all the peat in the States in my area. You can have cheap power
- if you can-burn it, but you can’t squeeze water out of it. . The main

. problem is not that we can’t do anything about it and that we shouldn’t..
‘We know that we should and can. The main problem we have now been
stimulated to an effort and we are approaching that point now, stimu-

lated to a point to exert an all-out effort. Any research requires an
‘all-out effort if you apply human ingenuity long enough, and that
means you can solve the problem of thermonuclear energy: You will:
solve the problems of space, or auto service mechanisms, complicated
and fantastic alloys that didn’t exist a few years ago, heat resistant
alloys. All the ‘matters of which you committee members are far
more familiar with than we are. o R ;

In water, we are using processes today—they are meéchanical im-,
provements or refinements of basic processes of water pollution abate-
ment. Tamtalking of municipal facilities for huran waste, primarily.

_ They are merely mechanical improvements in refinery or basic technics

used half a century ago..
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Tt is incredible that we let that long a lag develop in this area. - 'We
have pumps that pump more water at a faster rate per minute, more
cubic feet. per minute. - 'We have filters that will filter faster and per-
haps-a little better but basically it would be as though you have a
refined kerosene light or refined gasoline motor: We are already
working on thermonuclear powered motors as you well know, using
water and steam like the old. Stanley Steamer. It ig more efficient
und smoother than the internal combustion engine.  Let me give an
example of what I mean, not only a need for concentrated effort, but.
_new concepts of the situation. You have to.have brains working to
develop new ideas. In the field of iron and mining—and I mention
. it because I see my friend from Michigan, Mr. Vivian, here who knows
the problem in the Upper Peninsula of his State—we had the exhaus-
tion of ores over the years and they run out of natural ores. That
sort of broke up the monopoly that our part of the country had in
“the world, but we went to work a few years ago in tagonite. Itis -
‘one of the hardest rocks that exists, harder than granite.. As long as
man has drilled holes into rock or made beads, he had to use the prin-
ciple of a harder substance wearing down a relatively softer substance,
and over the years we developed what; is called the diamond drill. "It
is the hardest drill known, and that was a great achievement, but here
we use mining the diamond drill for 50 years and we got a hold of
this tagonite and it will take a whole day to drill a 2-foot hole.. Ob-
viously we are stuck. Technology, the best available engineering .
technology up to that time, 10 years ago had us right against the wall.’
‘We had this unlimited amount, billions of tons of tagonite, and we
couldn’t drill holeg to blast it. , L e e
.~ Suddenly people in the Midwest who have been working with oxy-
Een trying to sell more oxygen and then they developed a kerosene
urner, simple cheap fuel, utilizing oxygen with three flames, similar
to the old stip water sprinkler.. You remember the old—we do, the
older members, the three prong water sprinkler that we had ‘that
would sprinkle the lawn. They rotate this and it melts the rock at.
the rate of 20 feet 1 hour. It didn’t have to grind it. - It melts it just
as smooth and efficiently and cheaply as anything that has ever been
done. - And, more than that, they found out that the rock being very
hot, the core being hot, the rock would: fracture by itself, and steam
‘pressure blew it out and cleaned the hole out. That’s a little example
of what has happened to literally put the processing or manufacturing
‘of iron ore over the threshold ofp economic feasibility as well as the
technical feasibility. = So, that’s the type of thing we ought to be.
~ doing in water pollution, research in so many many areas. To give
o an idea of the level of research just in the pollution control agency,
know there was research done by other agencies of the Government,
about 16 or 22 of them. I think 5 years ago our committes authorized
‘$5 million a year for—Mr. Waggonner was one of the early supporters
in our program for research in different aspects of pollution abate-
ment, but the appropriations came about first a million and then two
and three and gradually last year it reached approximately $5 million
~which is far too low. We are now aiming in the current legislation
around $50 million, and that in itself would not be enough, but if we
utilize the knowledge that has been developed. by the other agencies,
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space, NASA is one, and research going out and coordinate it, other
agenicies on the. Federal level,: unuversmes and industries; we can
more efficiently utilize the researc ing on in- ether areas rather
than ‘duplicating. inadvertently.  'We have to_encourage new ap-.
. proaches, new ideas, cons1stent and permstent and concentra,ted attack
- on this'whole problem. -

T want to list very (%1 uickly some of the major problem areas.  First,
municipal wastes. . That’s what F had in mind when I said we haven’t
~changed anything in thelast half century.

You have industrial wastes, including thermopollution. ,

There is storm and: ¢ombined sewer wastes. To show you what a

. frustrating problem this was, we have now I believe $20 million for' .
- demonstrations to help -solve ‘this  enormbus problem and we can’t -
find anyone that will even apply for it.  Ithink we have two applica- -~

tions for demonstration grants.” .One minor one was finally granted.
It will cost roughly $2 million for the pmmamly larger: cmes to solve
their storm and combined sewer wastes.

“There is also wastes from boats and ships, household ‘or 1solabed
small system wastes, animal feed lot wastes and drainage. ~ :

There is agricultural runoff, acid mine drainage, silt from construc-
tion projects, quality changes n’ 1mpoundments, and accelerated and
natural eutrophication.

We were at that lake between Neva.da, and Gahfornla—what. is 1t'3 .

Mz WikdaonnERr, Tahoe.

Mr; Brarnix: Tahoe, and'I thlnk Mr. J ones was there § years ago - o

“when'a highway system, interstate, running north of it from Reno
to Donner Pass. We drove around it and we were back early this
year at’ the -invitation of the California Congressmen, and we
were shocked at what was happening to one of the only two Nation’s
lakes, or A_lpme Takes as sometimes called, in the North American
Comtment . Perhaps there are only three in the world. Already the
gae is beginning to grow and in a few years this deep, ice-cold, blue
6 will become a -mass of green and; when all the oxygen is gone, it
Wlll come-a stinking mass-of brown. Tt is already starting like it is in
. the early stage, and if anyone told me 10 years ago that recently when
we first started with water pollution’controls on rivers and harbors
that one of the five Great Lakes, one of the largest bodies of water in
the world, would become a dead lake and it is more than that now, I
-~ would say you are crazy. It will cost us-about-a bllhon dollars” to
- undo the work that has been done there.
- The 'same thing with the Hudson River. The Congressman from
New York knows the problem pretty well. There is plenty of water,
_but-net a drop to drln}fz It has been fouled up so we have a tremen-
dous great job to be done. . It will require the coordinated joint effort
in the Federal, State, local and industry. I know this sounds.like
nice words; It sounds like sort of a passing away. But, it has been
- done, T'am’ saying. It has been done in the highway program, the
8 largest yublic works program ever undertaken in the history of man-
kind. Tiargest multi 1111011 dollar peacetime tax program ever sus-
tained, ever. adopted by Congress and supported by the citizens of
America. = -
Today we come up with a highway bill running into a couple billion
dollars on the floor of the House, and it almost passes by unanimous
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consent. Tt shows the people will sipport a grOgra;miof‘fmaghiﬁiide}

running in the order of billions of dollars and that program can be
worked out in a joint effort as has been done in the highway program.
You have got to concentrate—I am trying to summarize very quickly.
One more new process. \ ; ‘ v P
‘Carbon is a very effective filter and-although very expensive, they are
‘reducing the cost now. Carbon will filter gases and the scientists will
zppear next week to find out whether finely powdered coal will work.
Some of the new ideas, such'as carbon absorption, the use of coal for -
filtration and absorption, new coagulants, sludge disposal in strip mine
areas, electrodialysis and reverse osmosis should be subjected to field
“study as rapidly as possible. The Federal Government, through Inte-
- rior, is subsidizing on a larger scale than before, and what WorkS‘veggf :
well in the laboratory will not necessarily work too well in the field.
The solution of water pollution problems will require not only the
‘development of adequate techniques, but also their application: . Re-
search and development activities generally progress through a series
of steps ranging from exploratory to laboratory research to field
evaluation and demonstration. Field evaluation and demonstration
studies require that new type facilities be constructed and operated
under actual field conditions, which is generally very expensive. T am
not advocating this particular process, but in short, here is someone
suggesting or attempting a new type of idea, merely using plain pul-
verized coal in which you have an abundance and it has an economic
need as the Appalachian program showed. . ' )
They can skim off the contaminated top layer of coal and burn it up
in a furnace and generate power and steam so municipality or industry
- will get its money out of coal or the organie material absorbed: So,
Mr. Chairman, with the fund of knowledge we have today there is no
reason and no excuse for permitting what is an absolute necessity, the
water in abundance for effective and efficient reuse of what water we
do have, as you stated in your very fine opening remarks. Here we
“have today more than 95 percent of all the scientists that ever lived in

the history of mankind alive today, and I think my interest in medical =~

-chemistry, I believe I am correct in using these figures, 75 percent of
all the prescriptions used to date were not in existence at the close of
World War IT, about 20 years ago.

Talking about the volume of knowledge that is being found today, a
new communication concerning chemistry is published somewhere in
the world every minute, a report on physics every 8 minutes, and a
report on medicine, biology, and electronics every 5 minutes. To give -
an idea of the rate information is being made available, I read recently -
that if a man started at the first of the year to read everything new in
chemistry as it was published, by the end of the year he would be 10 -
years behind.- : D , R e e

To show you the availability of this knowledge around us and it
can be done systematically and effectively, using all the knowledge
found in these different agencies, so I strongly urge this inquiry. I .
ho%e and know it will be a productive one. I strongly urge support .
to both the basic science and research and to the applied research and
demonstration programs in the field of environmental problems, more
particularly to water pollution. L e e e
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~."The problem can be licked and will be licked—remember in the high-
. way program they said we couldn’t afford it—and the economic savings
will 5 million a year on the program which the Federal Govern-
‘ment is putting about $4 billion, plus saving about 10,000 lives each
§gar'on the highways. In the last 2 weekends on Christmas and New

- Years combined we killed more American people on our streets and -
~ 'highways and byways at home than were killed the whole previous year

in Vietnam in the war. - We have that type of slaughter in 2 weeks.
Vietnam we would be ready to drop the atom bomb, there would

-bé such a furor. Yet it happens at home and you are lucky to get 3
‘inches of space on your newspaper. , '
-~ Mr. Chairman, I appreciate the patience of the members putting
“up with me, and the chairman for giving me this time. :
. Mr. Dappario. Mr. Blatnik, you have %;iven'us a very exciting and
helpful statement. I wonder if you might comment on your trip to
Germany this year when you accompanied the Secretary of the Interior.
I sgun a.&'ticuls;rly interested in the way the technology development
is funded. e ok
¢ Mr. Brar~ix: Mr. Chairman, Mr. Jones made that trip; although
T was asked to go along at thattime with him, I couldn’t. :
Mr. Dapbparro. I know Mr. Jones was on the trip and I thought you
were too. ' R _
Mr. Buarnig. No; Iicouldn’t make it.
- .Mr. Daoparro. Fine.. We will wait to hear from him.
_ Mr. Brarnik. You were working with desalination on arid areas
~which'is extremely important, but at the same time we also ought to
be working in these arid areas where we have an abundance of gas
. and petroleum on burning, you know, human waste which can be done
. very effectively.  All you will have left is steam and dry ash that
“goes up into the air and here we are working at great expense to get
water through desalination which is important and needed, but to use
that expensively ({yroduced water as merely a conveyance to carry away
human waste and then build other plants in addition to remove that
waste doesn’t make sense. ‘
‘Getting back to this idea for needs of new concepts and breaking
. z,yvay from the old stereotypes is another matter I would like to men-
ion. :
" Mr. Mosurr. Mr. Blatnik, did I understand you to say your com-
‘mittee is asking for $50 million? S
© Mr. Brarnig. It is not that our committee is asking for it. It is
* legislation before us and also has been before the other ﬁody‘tha,t calls
“for that amount of money.
Mr. Mosarr. How would this be administered ¢
Mr. Brarnie. Through the water pollution administrator which is
now in the Department of Interior. . _ '
Mr. Mosuzr. Is the Congress likely to appropriate $50 million for
‘this purpose? o ' R
: Mr. Bratntr. Thope. Speaking only for myself, I shall urge it, and
- Tthink we have good enough case to support it. i R e
.~ Mr. Mosurr. How much hds that agency been using in the past?
~ 'Howmuch is it using this year? : o e

 Mr. Brarnts. Under $5 million. It was authorized about 5 years

ago, but your appropriations were at a low level beginning at a million,
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approximately. I will get the correct figures, bu‘t; we authorized $1, $2 g
and $3 million, and finally last year built up to $5 million. :

.- Mr. MoSHER. And, you are asking for $50 million now ! %

«Mr. Buarnig. Right.

‘Mr. Mosuzr. That would be a very significant increase. A lot of
Work could be done for that amount of money.

* Mr. Brarnik. That is right.

Mr. Daopario. We will be havmg Dr. Wemberger who was Asswt- s
and Commissioner for Research and Development for that program
before us on the 27th of July and we can go mto that program wﬂsh'

Mr. MosHER. One other clanﬁcatxon, Mr. Ohmrman

Mr. Blatnik alluded to one of the Great Lakes which he sald Was,
'dymg I assume he is referring to Lake Erle

Mr. Brarnik. Yes, sir. ‘ “

Mr. Mosuer. Lake Erie is in my doma,m, and somehow I shudder at ;
the use of the word, “dying.” 1 think that is a little exaggeration.
Nevertheless, it is a serious problem and what is going on there is very
bad. You said there is a rough estimate that it would cost & blllmn o

~ dollars to reverse that process in Lake Erie.. ; ;

Can ou give me a specific reference to that estimate? ,

%LATNIK Yes. It would involve—these are prehmmary sort:
of somewham speculative, but fairly accurate in dredging the sfudge
out of the bottom and getting the gook in fluid to settle to the bottom..
The gook is settling and slowly moving up and that’s why it is dying,
and no oxygen—ifresh water being lighter like milk being over cream
merely floats like a saucer floating maybe 50. or 60 feet deep. So, the.
fresh water goes down into the Niagara and Ontario and so on, but.
whereas this gook getting higher and higher, inching TE and over &

* few years you will have a dead lake on your hands

Ofettm worse year by year. e
osHER. It isa very serious matter. Can you giveme a speclﬁc‘ SR

: reference to someone who has proposed thls means of clea,mng up. the o

lake that you suggested ? :

Mr. BraTNIR. Yes.

- Mr. MosuEer. I would like to get that '

Mr. BrarNig. Mr. Jones tells me there is a survey resolution ‘per-
haps before this subcommittee, the resolution itself calling for a
study- of the problem. The study itself will cost $5 million. We
will also get you the sort of prehmmary information and judgment
available now: from the Corps of Engmeers, and water pol tlon .
abatement people. .

Mr. Mosuer. I'm going to ask the committee staﬂ:‘ to get this mfor- S
mation for me. There are several studies going on already as you;
know. (Information separately provided to Mr. Mosher.) :

Mr. Dapparto. Any further questions, gentlemen? :

Mr. WaceoNNER. Mr. Chairman, I would like to thank and con-
gratulate Mr. Blatnik for being our leadoff witness this morning.

We are talking specifically now about, water pollution in which he'is
more than well informed. I think he has set the stage for us to
think in big terms about pollutmn abatement. T don’t think anybody
“claims that we have the adequate technology now for the pol utIon

eprocasms R
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- abatement in the area of water pollution or any other particular area.
I completely agree with him that there is no reason or excuse to accept
" the status quo if we are going to even think about today much less

‘tomorrow. He has certainly done more than his part to awaken

people to the perils of all kinds of pollution. = His committee has -
finally, I think, awakened the Congress to the needs of the country
in water pollution. I just have one comment and that is that we in
Congress and the people in the country have accepted Federal and
joint,: ]io rams wherein we can build water resource projects and.
watershed projects, but we have not given the proper attention to these
God-given streams and lakes that have been ours through the years.
We are more interested in developing new projects than we are in
reserving and maintaining for future generations those which have
een with us all the while. = . : . :
8o, I think that Mr. Blatnik has brought to this committee the
leadership he has been“exercising in his own committee through the
years. - - ‘ : ~ i
. "Mr. Dapparto. Mr. Vivian? .-+ LGl L,
- Mr. Vivian. The gentleman from Minnesota has touched upon quite
3 number of items, some of very great interest in my own district.

'Take Erie borders my district. The “deadest” part of Lake Erie

~ lies just off of the shores in my district.
" The comment you made that the layers of water below the surface of
- Lake Erie are growing increasingly stagnant, is most pertinent. When
~ strong winds blow in from the east toward the beaches in my district,
the beaches become littered with various and sundry forms of marine
growth and sludge from the lower levels of the lake. Even on quiet
‘days, the water is turbid. Along the beaches signs are posted year
after year saying “Not safe for swimming.” Pl T e
" Now the question which I really want to get to is what will it cost
“to clean this vast lake and its néighbors, and how can we reduce that
* cost by intelligent actions now? According to an estimate made for
me by competent persons from Federal agencies, it will cost approxi-
- mately $5 billion over the next 20 years to clean up Lake Erie. Part
" of these funds will be used for replacement of wornout sewage treat-
ment facilities, and part for installation of new facilities. Extended

- to all the Great Lakes, the estimate was some $20 billion ; extended to

‘the entire Nation, the estimate rose to about $100 billion, an enormous
sum. But, as you pointed out, that amount is comparable to the $40

- billion we have spent on roads in the last decade, so the total cost and

the rate are not at all unreasonable, in terms of .our capabilities. -
‘Now, let me ask, is there any evidence available to your committee
that this great sum could be reduced to a more nominal figure by any
research now in progress? - Such as, for example, the research under-
way on the powdered coal sewage treatment process? I understand

 that the optimistic proponents of this.process expect to reduce the cost

of treatment of sewer wastes to. about half; conversely, detractors
dispute that claim, and argue that little or no money will be saved.
~“Mr. Buatnir. That is the expected gain, and the laboratory model
. suggests that reduction would be correct, but to prove it out, you have

_ to build what we call demonstration or semicommercial or pilot
models, larger models. . You have a continuous flow and much larger
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scale, then you can refine your figures as to cost more accurately and
quite often they are quite a bit different than what happens on a lab- -
oratory model:. - x0T e
- Also, it just won’t work on that large scale. - But, you have to get
into that expensive effort to prove out because anything can be a mas-
sive program. You can’t build highways or do thermonuclear stuff
or Tpace program on a-small scale, so this too will be a billion dollar
scale. o Sl e
. Mr. Vivian. One of the communities in my district is very deeply
interested in this powdered coal process. They and I have had many,
~ many talks with engineers on the subject. The savings expected seem
~ to grow less as the conversions go on. But, I think it is pertinent to
~ point out that, considering that the potential cost of the total program
" will be something like $100 billion over the next generation, even a
10-percent savings through improvement such as the.coal process may
offer, could save us $10 billion, an. amount enormously greater. than.
the'amount we are talking about for research. , e

Let me turn to another question. .- . . R T
.. Many of us are aware that much of the water used in the United
States are used simply for transportation. It is a convenient fluid in
which to move various materials, from paper pulp to human waste.
.- In coastal areas, conceivably we could use ocean water for many such
purposes, rather than wasting river water. Has your committee given -
ny consideration to installing supplementary salt water distribution
lines in coastal areas? ST e T R
Mr. Brarnir. Yes. T believe Mr. Jones of .Alabama, who will fol-
low me, will discuss that subject. .. Porpes .
Mr. Dapparro. Mr. Ryan? \ R
Mr. Ryan. I would like to join with my colleagues in commending
Mr. Blatnik for his very splendid statement before the committee this
morning and his great experience and devotion to this cause. . He is
certainly one of the leaders in the country in this whole question of
pollution abatement. I believe with Congressman Vivian and Con-

- gressman Waggonner that we must recognize that this is an area where

we must pool our resources if'we are to meet with this problem.. Con-
‘gressman Blatnik has been one bringing this to public attention over .
9, period of time. ; E S s
~Mr. Brarnix. Thank you.: ; ,
Mr. Dappario. Mr. Conable? ST : el
Mr. Conasre. I would like to thank Mr. Blatnik, too. I would like
to follow up on some of the implications of what Mr. Vivian asked.
- AsTseeit, we have two problems. One is the problem of developing
techniques and the other is the problem of investing the money in the
necessary capital equipment to carry out and to exploit these tech-
niques. e
. Now, apparently your committee feels that we need a substantially
~ increased outlay on research at this point in the development of new
techniques.  Is there an implication that we should go a little slower
in investing in the pollution hardware so to spealk, before we are sure
that we have arrived at the best techniques available? I feel the
American people want something done now. BB -
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- They are concerned abou#;a}i)oll’ution as its exists right now, and yet
apparently we have been neglecting the scientific aspects of pollution
control and thought in terms only of existing techniques. : :

' Now, what about the time table on this? %’Vha,t about the priorities.
Do you have from your prospective as chairman of your subcommittee,
any words of advice for us on this? ;

" Are we ready to go ahead with a massive expenditure on water pollu-.
tion or should we make our massive expenditures in research first?
- Mr. Brarnix. It won’t be quite that precise. It won’t be like start- -

ing & race where you shoot a pistol and you are off to tlie race of 'a
massive program. No. 1, you are \S]glye'nding on municipal waste alone =
about three-quarters of a billion dollars a year now on some Federal

grts and primarily municipal grants, so you are a,lreadz in the bil- - *

ion dollar range now and the spending will continue if nothing is done

by the way of further research. e . »

“For instance, you don’t hold back from buying new automobiles
this year because 3 years from now a new jet-type automobile
might come out. See, the need is there, and with more and more en-
forcement on the State and certainly the Federal level, whatever
means are available for pollution abatement will have to be putinto
"They may not be the best but they are the best we have,so the cur-
~ tent facilities will be continued right along. We hope to greatly
accelerate research and better refined methods on the continuing

rogram. - : ; : L

g . Dappario. The point you made earlier is that increased public

awareness would allow us to use some of the techniques available to us
“now which are not being used. : e e
- 'Mr. Brarxik. That is right. L o

" Mr. Dapparto. And, you go from there into more sophisticated areas

of reséarch over a period of time. S Aw N
 Any further questions, gentlemen? i S R i

- Mr. Blatnik, thank you. We are pleased you took the time to come.

" Mr. Jones? T e

“"Our next witness is Congressman Robert E. Jones, Jr., from Ala-
bama, who is‘the chairman of the Subcommittee on Natural Resources
and Power of the Government Operations Committee. ' ‘

R

He is well known to our committee because he represents the Hunts-

ville area and therefore has been extremely close to us dver the course

“of years. He has been in Connecticut as chairman of the Subcommittee
on Natural Resources and Power, holding hearings on occasion, call-
ing ‘attention "t)dth‘epé‘(;?le*of“my State of the importance of natural
resources and power. i

i We in Connecticut, are appreciative, Mr. Joneés,
of the work you have done in that area and the help you have been to
us-and to the entire country. I am sure that Mr. Roush, who was on
that subcommittee, would like to say something further. - .
" ‘Mr. RousH. Mr. Chairman, I would like to join in welcoming one
of my other subcommittee chairman to this committee and as a partici-
- pant in these hearings. I feel very fortunate to have had the oppot-

~ tunity for several years now to serve under the leadership of our col-
league from Alabama, Mr. Jones. Those years, for the most part, have
been devoted to one of the subjects we are dealing with here today,
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namely, the question of water pollution.. Under Mr. Jones’ leader-
~ship we have held hearings all over the country-in-such locations as.
Seattle, Austin, Chicago, Trenton, Hartford, Muscle Shoals, and here
in ' Washington. On Friday of this week we'go to Rochester, Tolédo,
and then to'Syracuse. I'm’sure that this committee will benefit greatly
from the experience that Mr. Jones has had as the chairman of the
subcommittee on Natural Resources and Power of the House Com-
. mittee on Government Operations. ‘ T
. He is wise and knowledgeable on this subject, and I am delighted
thgt he has voluntarily appeared’ before this committee to testify
today. : S : Cann e G
’ MZ ‘Dapparro. Thank you, Mr. Roush. ko
-~ Mr. Jongs. Thank you. b 8
 Mr. Dabpario. Mr. Jones; please proceed.

STATEMENT OF CONGRESSMAN ROBERT E. JONES, JR.,, CHAIRMAN,
" SUBCOMMITTEE ON NATURAL RESOURCES AND POWER, GOV-
ERNMENT OPERATIONS COMMITTEE

Mr, Jongs. Thank you, Mr. Chairman. Mr. Roush and Mr. Blat-
nik, I don’t believe a word that you said, but I would have been terri-
bly disappointed had you not said it. It’s a little bit refreshing, Mr.
‘Roush,‘w%en you said invited to this committee; an invitation is a
command, I'll assure you, sir. As the chairman has stated as long as
Huntsville is involved in the space program to the extent it is, and
I feel like probably this statement is sufficient and I should take my
leave because I see with the interrogation that is taken place, people
like Mr. Roush who are far more knowledgeable than I, are going to
put me to task. I was pleased particularly, Mr. Chairman to hear
your opening statement because it was exciting, it was a challenge to
the committee, the subcommittee in exploring every possible potential
of research and technical advancement in the water pollution field.
~ I am delighted to be here today to discuss someefotpthe problems of
water pollution control and abatement with particular emphasis on the
vita] role of research and development. = = o

Your subcommittee, Mr. Chairman, is performing a signal service
for the Nation through its study of the application of science and
technology to the national program of water pollution control and
abatement problem. You are getting at the heart of the critical prob-
lem which we face. LT v
' As'chairman of the Subcommittee on Natural Resources and Power,
I have been in close touch with developments in the water pollution
~field. Our Nation today faces a water sk orta%le—‘——a shortage of usable,

- clean water. Water pollution has become the Nation’s single most

iie"sipera@ natural resources problem. =~ T e
" This pollution threatens the public health, jeopardizes our water
supplies, destroys aquatic life, sullies our environment. Almost all
of our major streams and rivers and lakes aresuffering from increasing
pollution. ERET ST ; g :
~ Many of our rivers and lakes today are nothing but wet deserts. -
There 1s abundant water present but 1t supports-almost no life.

68-240—66—vol, 1——2




- been provided for research and develo

14  ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT

- The increasing pollution of our waters is costing us dearly—dearly
in dollars and cents. ' The economic loss is incalculable. Each and
all of us is affected by this enormous loss and cost.
~ In recent years we have mounted a national campaign aimed. at
- water pollution control and abatement. . The Federal Government, in
cooperation with State and local governments, has launched a broad
program for the construction of treatment plants. Federal funds have
pment in pollution abatement.
* The overall ‘program is commend"abi and certainly a step in the
Ii%lt direction. Wehavemadeprogress. L o
ut, unfortunately, our pace remains too slow. We are not keeping
- up with the growth and the enormous demand. I sometimes think we
aretrying to win the race witha Model T. =
For example, millions of dollars are being spent to construct con-
ventional treatment plants which do not do the whole job. It is well
known that conventional waste treatment processes fail to eliminate at
least 10 perecent or more of the suspended solid wastes and other
organic matter and also fail to remove metallic salts and certain other
chemical pollutants. B A e gt
In addition, I want you to remember this figure, 1,940 cities in the

United States have combined sewers which commingle sewage and

storm waters and permit untreated sewage to bypass treatment plants
and discharge directly into our watercourses. These sewers flush
about 65 billion gallons of raw sewage annually into receiving waters.
It would cost Mr. Blatnik about $30 billion to eliminate combined
sewers in the United States. e ‘
- For instance, we go to Rochester, Mr. Conable, in your area in that
city alone it ‘would cost half a billion dollars to correct the situation of
a combined storage sewage which wasbuilt in about 1900. *~ ° :

. Fortunately, the seriousness of the combined sewer problem was -

- recognized in the Water Quality Act of 1965. The act established a
4-year program of research and development grants to demonstrate
new or improved methods to eradicate the combined sewer problem.
For this purpose, Congress voted an annual appropriation of $20 mil-
lion for fiscal years 1966 through 1969.: . ,
- The Government Operations Committee recently issued a report
centitled “Separating Storm and Sanitary Sewers in Urban Renewal.”
~ The report was based on a study by the Subcommittee on Natural Re-
_Sources and Power:. - _ SO R '
- Recommendation No. 2 of the report states as follows: S
. +.The combined sewers demonstrdtion grants program should be expanded and
- accelerated, and increased emphasis-should. be given; through both laboratory"
and field research and engineering studies, to develop improved methods of ‘con-
“ trolling pollution resulting from the existing combined sewer systems.

~ If we are to make real headway in pollution control and abatement,
it is imperative that we step up this research and development
program. | '

The same is true with other aspects of pollution control and abate-
ment. It is becoming increasingly clear that conventional waste
‘treatment processes are not doing the job. New processes, then, must
* be evolved through accelerated research and development programs.
~ In recent years, water pollution control and abatement has become
- recognized as a worthy and desirable national objective. But it still
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Thas too low a priority in our national planning. We should raise this
riority. L T ‘ ‘ _ i
P In th}; national planning and its implementation, I firmly believe that
industry should be given a larger role. Industr: is responsible; in part,
for the existeneeﬁogf"the pollution problem. At the same time it has
.done much %o’ eliminate pollution.  Industry is close to the problem
and is knowledgeable in the water pollution field. . I'believe it should’
expand research and development programs and I believe the Federal
Government should support this expansion in dollars and. cents and
" technical services. . = R : ;
~ We are barely able to keep pace with water pollution problems as
_ they arise at the present level of effort. Certainly, there is need and -
justification for.at.least. tripling our research and. development to

contain the pollution problems at hand. We may have toincrease our . - o
. present efforts tenfold if we are to. make significant advances toward.a -«
. final solution. - ' : : s b

Tt is abundantly cléar that new ideas, new approaches are required -
in the field of waste collection and treatment to_?(eep level with popu-
lation and industrial growth. And this is why the Federal Govern-.
ment can no longer be niggardly in underwriting research and
development programs. : » ‘

At the same time we must push ahead with our present programs,
particularly in the fields of treatment plant construction and in the

field of enforcement. We must continue to fight with the tools we have ..

until we have better tools. . For example, I have pointed out that it

. would cost some $30 billion to separate the Nation’s combined sewers. . s
~ ‘Obviously we have acost barrier here, because sve.can’t accumulate =

$30 billion to eliminate them on a crash program. -So we are calling
upon the researchers and the technologists to come up with a new ap-
proach to the problem while recommending a standby partial solu-
tion—Dbar construction of combined sewers in urban renewal areas.
Incidentally, in the Rochester atea you had this enormous problem..
It was relieved to some degree by the construction of impounding
basins, retarding dams, to reduce flow at, the time when the treatment.
plants could accommodate the excessive flow, but notwithstanding all. -
that, the problems are still enormous and, of course, a city like Chicago.
‘would require over $2 billion to eliminate the problem, it would be .
-~ impossible to get sufficient drainage catch basins; we could construct ®

" Tayers of gravity flow. sufficiently to eradicate that problem. So:in
answer to your question, Mr, Vivian, the great economies that will be
perfected in this, can be perfected by your committee of even encour-
aging research and development to reduce this $30 billion in research
planning down to a nominal figure that can be dealt with by the com-
bined efforts of industry, local governments, and the Federal effort. .

Over the long term, however, we must raise our standards for treat- .
ment of waste waters of all kinds and if we are to do so.-we must evolve
new and more effective waste treatment processes. e

What is the point of removing organic materials from SeWag& and -

leaving minerals and. other nutrients ( such as phosphates, nitrateés) =«
in the effluent—to nourish .growth of algae and other offensive orga-

nisms in receiving waters? We have been doing just. part of this in
our treatment job. ) L TR




16  ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT

- Then there is the:problem created by industrial wastes some of which
- contain toxic materials dangerous to aquatic life and even to man.
. Other industrial ‘wastes eontain ‘mineral substafices ‘which compli-

. cate the sewage treatment process when ‘discharged’ into municipal
-gewage systems. ' Others eontain: large quantities of organic sub-
stances that-deplete oxygen in receiving waters. ' Industry discharges
~ huge volumes of heated water which Taises the temperature of the
receiving waters and thereby frequently destroy all but the hardiest:
of organisms. - L T T C =

- In addition, there is the problem created by drainage of new syn-
- thetic pesticides and phosphate and nitrate fertilizers. -Excessive sedi-

- mentation is still another major problem. = S

pollution control and abatement program. This is an expensive pro-

“ + gram for all ¢oncerned. As-efforts are expanded and water quality

standards are made more stringent the program will become even more-
expensive. e A o
- I believe, then, that government at all levels and industry must now
“turn to the scientist, the researcher, the engineer to devise more ef-
fective- and ‘more economical methods* of ' poltition control and
abatement. : L e , "
- Research and ‘development programs hayve contributed significantly
‘to the national war on water pollution. But if‘wa 'aré to achieve a
- real breakthrough in'this war, these programs must be substantially
expanded without delay.. Increased Federal support will be required
~and should be granted. ’ R S
. Mr. Chairman and members of the subcommiittee, this problem we:
face today is real and it is earnest. ' It won’t goaway if we ignore it.
We must come up with new, effective and economical processes of pol-
lution control and #batement. " Otherwise; we won’t win this war to
*cleanup the Nation’s waters, = - - oo R
" Your subcommittee is helping to fulfill 4 natioral fieed by focus-
ing attention on theneed for better teehnological approach for water
- pollution abatement. "I am’ sure your héarings ‘will help to evolve
.. ‘mew solutions and to advance the national effort in deéaling with the
vast tasks of redueing the mounting level 6f environmental poHution.
o "Mr.Dapparto. Thank you, M. Jones. "~ 7 ‘
- Mr. Roush? S o
Mr. Rousa. That was a’ very fine statement, Mr. Chairman, and T
think you very ¢learly summarized the problem. I can well recall my’
immediate response when I was informed by my ‘chairman that this
committee was going into the problem of pollution. I asked him the’
tiestion ; How many committees of this Congress are going to study
the question of pollution? T was conesrned that there would be an’
‘overlapping and a useless effort on the part of this committee.” Do I
gather from your statement, Mr. Jones, that you féel the undertaking’
by this committee can serve a useful purpose and that it will not
‘necessarily duplicate the efforts of your committee ? o v
~_“Mr. Jones. I don’t think so at all. ‘And, as I said earlier, Mr.
Roush, this is a much-wantedand desirable approach by this commit-
~tee and certainly I don’ sensé that it will trespass upon the sovereignty

~ oraims or objectives of any other committee of the House.

Let us not overlook the economic invelvement in an ‘accelerated
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© Mr. Rousu. I have received several impressions over these last 2
or 3 years in working with your, subcommittee. -As we went '~throqgh
the country we were dealing with the means of physically handling -
waste in the larger cities and industrial areas of the country, of financ-
ing these problems and of administering the programs. We also dealt
‘with the initiation of new buildings and with new . means and new fa-
cilities for treatment of waste. But, I always came back with the
* thought that the basic nieed was to find new technological and scientific
means of handling this problem. Do you have thatsame view ¢ ,

Mr. Joxes. Yes, I do. As Mr. Blatnik pointed out, the antiquated
schemes that are now generally used throughout the country are so
enormously expensive that it threatens the whole effort of reducing

~ these pollution problems with increased population. So, to relieve

the problem we must come up with cheaper schemes or methods of
hanﬁling the problems that inevitably come up in pollution treatment
works. ‘ : :

Mr. Rouss. I wouldagree, and I believe our committee would agree
that there certainly isa need for enhancement of the research program
insofar as pollution is concerned whether it be of air, water, or ground.
But, another impression I had in working with your committee was
that there was a need for a greater exchange of scientific and tech-
nological information relating to the research which is being done by

* various agencies of the Government, by industry, and by the States
and their universities and colleges throughout the country. Would
you agi;ee that there is a need for a systematic exchange of informa-
tion which mi%l‘}t make available this information to all researchers?

Mr. Joxss. Well, we will miss our true aim if we don’t bring into
play and to consultation one with the other, the various research pro-
grams that are undertaken either by industry or»bﬁeithe local govern-
ments or at every stage of research.  There should be this interchange
and understanding to avoid duplications and excessive cost in r
programs. RN -

Mr. Rousa. Another impression I had was that there was a need
to assess or evaluate the effectiveness of our present programs as we
Prifaure to finance them. Would you comment onthat?

"~ Mr. Jonrs. Would you state that again ?

~ Mr. Rousa. Yes. Ihad the impression that there is a need to assess
the effectiveness of our present research programs and then rela
that to'the allocation of funds. :

Mr. Jones. Yes. o . -

Mr. Rousu. In other words, I felt that in some areas we were per-
haps spending too much money on an ineffective program while in
another area we were not spending enough on a program which held
greater promise. There has not %een an effective evaluation of the
programs we have underway insofar as research is concerned 2 L

~Mr. Jonges. That’s true. I think Mr. Blatnik, in answering Mr.
Conable, went to the heart of that point, and that is, that given pri-
orities, it is very difficult to do, but I can think of one set of circum-
stances. Take the acid mine drainage problem, which is an enormous
problem. It has been under study since 1933. We don’t have the
solution to it now. The cost of dealing in that area alone would re-
quire billions of dollars, so I think there are other aspects of the prob-
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lem that are more acute and moré susceptible of dealing with and
- finding better results than that program. =~ . : !
- Mr. Rousn. That’s all the time for me, Mr. Chairman. I don’t
want to take any more time. e
. Mr. Dapparro. Following through on Mr. Roush’s line of question-
ing, Mr. Jones, one of the keys to this whole problem as I understand
it from both you and Mr. Blatnik is that we raise the priorities of this:
effort in relation to other programs. And, if we do raise the pri-
orities, we will have a better understanding of what needs to be done
and there will be a greater transfer of information and understanding-
of the problem. =~ - oo o -
- Mr. Jonzs. Yes, and the accumulation of the information as to who
is doing what. = CHSL e
Mr. Dabparro. If we intensify our effort; it would help increase
information transfer and public understanding. - '
Mr. Jones. Yes. ‘
Mr. Dabparro. Mr. Mosher? gk
Mr. Mosaer. Mr. Chairman, we have been talking about inadequate
technology today. Mr. Jones, from your vast experience and study
in this field, do you feel that we have inadequate political arrange-
ments to-do the job?: ‘ S LA o
Mr. Jones. T'll give you an example. There is political inade-
qilll'a,cies because the State of New York on your Commission is to give
the municipality, the city of Rochester, for instance, notice that it
wasn’t given the chlorination for 16 hours a day. The city of New
York did not give the city of Rochester a cease and desist for 16-hour
operation, but should have been in operation 24 hours a day. Then
it was disclosed ‘that the State of New York, in failing to give that
notice to the city of Rochester, yet cited the city of Rochester that
they were in noncompliance with the State orders. So, I mean these
are political problems, in that sense.” " L e :
‘Mr. Mosugr, Let’s talk about the Lake FErie area again, for a
moment. - el Ay RECRET et s
Very obviously, to do the job in Lake Erie will require mobilizing
many political constituencies on a local, State, county, and interna-
tional level. It seems to me there definitely is a need for greater in-
terstate cooperation along with the help of the United States and the
~Canadian Governments. : P : ‘
Have you had any new insights as to political compacts, interstate
compacts or arrangements that might be used here? Do you think
theére is a need for new ideas? SR P
Mr, Jongrs. Well, I direct your examination to title T of the Flood
Control Act of last year which set out the New England States, in
particular, from the Potomac River north, as to'make interchange of
- water from basin to basin. The only effective interstate compact in
the United States of which the compacting States contribute any sub-
stantial amount of water is the Delaware Commission. =
If we could develop and exchange a surplus streamflow in the north-
ern part of the outreaches of the Potomac River and make that water
- deposit into the reservoir for the city of New York, then that would
be a commendable approach. ‘We are going to have to do that whether
we like it or not, and it is expensive. ‘But the streams peculiar to your
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" area are very small streams to commence with. - They have a short dis-
tance of flow and consequently you must be very careful in committing -
yourself to the extensive use that is required in the streams in the New .
‘England area. So, that gave it an opportunity to make an exchange
‘provided, of course, that one stream was not given an advantage in the
“area where the water is being withdrawn in the exchange. e
- Mr. MosuEr, Mr. Chairman, could I ask oneé more question?
L "Mr. DADDARIO. Y es. g RS co . G
“Mr. Mosuer. You referred to appropriations over a 2-year period

" at the rate of $20 million per year for demonstration projects.

Did T understand you to suggest that there is a need to expand and

“accelerate that program? -~ = : : e ‘

Mr. Jones. Yes. ‘ ‘

-Mr. Mosizer. Did I understand Mr. Blatnik to say that some of
this money is going begging—that there are few takers?

“Mr. Joxms.”He is ta%king about a different program. He is not
talking about the sewage mining demonstration program. L
~* My, Mosuer. 1 thought Mr. Blatnik was taﬁ)king about that.

- Mr. Brarnik. Mr. Chairman, I will check on that. ) et
*"Mr; Jones is more up to date than I am, but as I recall as of 2
months ago I believe only about three or four applicatioris were before
this particular agency and the other agencies that work on grants to,
municipalities for the combined storm sewer demonstration projects, -
and only one was granted. » R

Mr. Jones. One was granted to the city of Milwaukee. The reason
there was a delay in ma%ing‘those grants is, under the reorganization
plan transferring the authority from HEW to the Department of the
Interior, it required a time delay ; so, therefore, administratively they
-couldn’t have undertaken it at an earlier date anyhow. . =

. Mr. Mosuzr. So, you don’t feel this money 1s going to go begging?

Mr, Jones. No, sir. L '
- Mr. Mosuer. And,you feel that it warrantsexpansion ¢ '

Mr. Jowes. Yes, sir. ; SRR

Mr: Dapparro. Mr. Waggonner? L ce

Mr. WaceonNER. Mr. Cghairman, I want tothankmy colleague from
Alabama for highlighting the common interest in ‘this area between
Minnesota and Alabama and I doubt that any areas inbetween feel
differently.. g e -

‘M. Jones has demonstrated through the years his profound in-
terest and knowledge of the needs of pollution abatement. I want to
comment on one phase of his testimony this morning which certainly
speaks for itself, and that is, his stated desire and interest in bringing
business into the picture to an extent greater than they participate
today. I think he is exactly right, and I think this illustrates the

" point-of concern which Mr. Roush expressed earlier. I think Mr.
Roush’s concern with the overlapping jurisdictions and duplication
among the congressional committees is well placed, but in this par-
ticular instance I think he himself realizes that. it is matural that a
‘number of committees should have an interest in pollution abatement.
And, certainly this does involve many different interests.- The Public
Works Committee naturally is involved. - The Government Opera-

“tions Committee which Mr. Jones represents this morning, is naturally
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involved, and the Ways and Means Committee, represented by M.
‘Vanik who is to appear next, is also.involved. It -would appear to me
. ‘that if industry isto beinvolved to a greater extent than before in order
to utilize. their technology and. ability to do something about polu-
tion, we have to utilize the Ways and Means Committee to give these
“people something in the way of tax incentives to help accomplish our
desired goals. - .. . , .

Mr. Jones. There has been several bills introduced; Mr., Waggon-
ner, going to that point. The subcommittee of which Mr. Roush and:

I served on have issued a report very recently on the-desirability of
the Governors of the States to receive:tax reduction incentives.

Mr. Waceonner. Thank you, Mr, Chairman. ! .

Mr. Dappario. Mr. Conable? . . e

Mr. ConaBre. Mr. Chairman, you mentioned the figure -of $30 bil-

lion to eliminate joint sewage, and that it would cost the city of
Rochester -a half billion dollars to de that, and Chicago $2.3 billion.
Is there a pattern in the country as to the areas which are particularly
bad in this respect? Is it the Northeast generally because the cities
are older? o : o , :

Mzr. Jones. In the older parts of the city, in the tremendous metro-
-politan areas of all, almost all of the cities in the eastern part of the
- United States. , T

* 'Mr. Conasre. Is there any part of the country that is creating new
situations of this sort? ; o o

_Mr. Joxes. No; I referred to the report we made.” The Urban
Renewal Administration was to give a grant to the city of Cleveland
for the construetion of a joint sewage and drainage so we-interceded
-and as a result. of our contention, the Department will now not make
any loans to any city or grants for that purpose. They must be
‘separate. , S .

r. ConaBrr. Are there any pilot projects for the disposal of

human waste other than those which use water as an agent ?

Mr. Jonms. Well, there’s lot of thought being given. -

Mr. Rousn. You will recall the system used in Chicago where a
burning process is-employed. It is not a pilot project; but their actual
means of disposal. . S

Mr. Jones. They have spent in the city of Chicago approximately
$5 million on a process that they thought they could groduoe gases
and thereby with the solid waste or sludge, burn the sludge all up and
they wouldn’t have the problem of sludge, because to accommodate
the movement of sludge to the pits requires 80 cars a day to haul the
-sludge out‘and, of course, the city has to acquire additional land te
- deposit the sludge in a place where it wouldn’t be odorous or offensive

-or a health hazard. : , : *

But, unfortunately that has not worked out. There’s other thoughts
being given, trying to divide the solid waste. And, in Germany they
‘have attempted the same t}frge of operation. The city of Milwaukee
followed the pattern of Sheflield, England, in making a fertilizer—the
~common tra&:a name is Millnite—with some degree of success, but
-none of them so far have reached the expectations of the originators.

Mr. Dapparro. Mr. Brown$ :

Mr. Brown. No questions.
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- Mr. Dapparto. Mr. Vivian? ‘

Mr. Vivian. I have several questions. , S

T mentioned earlier the possible use in ¢ities of multiple water dis-
tribution networks, ohe say very pure water, and a second say ocean,
water. The ocean water could be used for cooling air conditioners
and flushing wastes. Has this proved to be economic? .

"Mr. Jones. Noj it is too expensive to build separate distribution sys-
tems and to reduce the type of water you refer to in your question of
Mr. Blatnik, say in the New York area. You can’t locate a sufficient
quantity of brackish water or water with'a low salt content to make
it inexpensive to operate. T have seen statements to the effect that it
could be done, but I can’t for the life of me conceive of the most ad-
vanced ty{)e of operation such as we have in North Carolina and Texas
could be located in the New York area with the high power costs
that New York has, that a cost structure would justify that. - ;

Mr. ViviAN. Some manufacturers object to the use of saline water
for cooling purposes or flushing purposes because the pipes and tubes
_used in their plants or air conditioners would erode very quickly. Con-
ceivably new technology could provide protection against erosion and
save some of that cost.

Mr. Joxes. Well, that’s one of the problems that you create rather
than resolve by getting a multiple type of O}i)eration. ‘Where the
savings are going to come about is to get com ined systems and to
make those combined systems both in the pollution and the distribution

of water through an area development type program.

" Mr. Viviax. I would like to relate an example of the problem of
combined sewage overflows that you just mentioned. Detroit has this
problem. On days when the rain comes down heavily for a short.

- period of time, the total Detroit séwage treatment plant is effectively

put out of operation by the great flow of water through the plant,
and the sewage from the city goes right into the river. '

~ Mr. Jowzs. They built that to take care of 214 of the normal stream-
flow of the expected capacity in the year 1912.

Now, when you build all these parking lots, these apartment build-
ings, and pave all the streets acng sidewalks, then you get about six
or seven times the amount of water which were constructed to accom-
modate that. , ' :

Mr. Vivian. I would like to remind the committee of a fact, Mr.
Jones, that you well know, that this overflow problem doesn’t bother
Detroit very much because the overflow goes right down the river
away from the city. However, it does bother my constituents, for the
overflow ends up off my district shortly after. ' »

‘To turn to another question, I wanted to point out that costs of
many types can be saved by even moderate improvements of pollution
treatment systems. In my district, the Corps of Engineers is con-
~ sidering proposing’ damming up of the headwaters of one. of the

rivers to provide a water storage reservoir to control waterflow in the
river, to maintain a high waterflow in the fall as well as the spring.
The sewage treatment plants now along the river release sufficient.
effluent to cause troublesome pollution in the fall, during low water-
flow, though not in the sprin%. ‘ T

Now, if we could raise the efficiency of those sewage tréatment
plants from say 92 percent to 96 percent, we might not have to build
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the very large storage reservoir facilities, which inundate a'very large
amount of land. T : o e
Mr. Joxes. I don’t think you are going to get any kind of system,
secondary, primary, or otherwise, that will get better than 95 percent.
Mr. Vivian. You feel there is no hope of going in that direction?
Mr. Jones. At the present time one of the purposes of this hearing
today is to try to find out how we can get a hundred percent efficiency
because these waters—for instance, take Cincinnati, Ohio. In the
low-flow period where you normally accommodate 200,000 cubic feet
per second, the water is being used as much as six times, so you are
going to have to have these tréatment plants, both in the heavy indus-
trial section of the Ohio River, the Monon, -ahela, and the streams in

the West Virginia area which has its confluence below on the Ohioe, " -

as to have a general pattern of stream abatement not ‘only to male
water available for use six times, but as mich as nine times as you have
in the Connecticut River. o Lo Sl

~ Mr. Vivian. The State of Michigan recently passed a tax benefit
for firms that install pollution abatement equipment. I wonder if
there is any uniformity of action on this approach across the country.

Mr. Jowes. No. _ ’ , .

Mr. Vivian. Has any model law been suggested or recommended ?

Mr. Jongs. No.  The only study I know is made by our subcommit-
tee of Government Operations which I discussed with Mr. Waggonner:
earlier. I will be glad to make available to you—and they have had
wide distribution—but I don’t think there is a general consensus of
the Governors of the respective States how to go about it.

Nor is there a demand of industry generally that I know anything
about for such an arrangement. , ~

The industrial groups that came before our subcommittee last week
and the Committee of Public Works did not seek that approach.

‘Mr. Dapparto. Mr. Ryan ?

Mr. Rran. Mr. Chairman, I simply would like to thank Congress-
man Jones for joining us this morning and sharing his vast knowledge
of this subject with us.  I'm sure the subcommittee will certainly bene-
fit by your views and the expression of them this morning, Mr. Jones.
I think you have shown us, as you have demonstrated in your service
in Congress, that you have a great national outlook on this roblem.
T think this is one of the great assets which you bring to the Congress,
and which is reflected in the work of your subcommittee.

I was interested in your statement about the failure of the State
of New York to provide advance notice to the city of Rochester. -
Could you elaborate on that? Was it made in a report of the Monroe
County Grand Jury in December of 1965, which was reporting on the
pollution investigation? . - S

Mr. Jongs. Yes. ; .

Mr. Ryan. Well, we will follow it up from there. -

Mr. Dabparto. Mr. Jones, I want to thank yous o :

- Mr. Jones. I would like to add one thought, Mr. Chairman. The
question that has been discussed about Lake Erie-and its enormous
problem. Of course, Lake Erie has more natural poltution than any
of the other lakes. The suggestion of those who advocate the expendi-
tures of some billion dollars for dredging, bar removals, and to cor-
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rect the natural contaminants, I think real thought is going to have
to be given to that. Since it isan international lake and body of water

considerable thought should be %iven to the acquiring the amount of
water now flowing into Fludson Bay and St. James River. You have
approximately 400,000 cubic feet per second. It flows in an area that
is uninhabited. It is of no use to the area into which it flows. It has
hydro potential that could supply enough hydro to provide pumping
stations to make sizable discharges in the Great Lakes which would,

- inthe thoughts of some of the experts, remedy the Lake Erie situation

more than any other scheme that could be employed, and I think it is
worthwhile. . oo : L O C ]
Mr. Vivian. Iam glad that your committee is interested in studying
this subject and encouraging action on it. I hope you will include the
study of what are known as the Grand and NAWAPA plans..
M. Joxes. That aspect of the problem will be studied.
Mr. Dapparto. ‘Mr. Jones, thank you. -
Mr. Jongs. Mr. Chairman, I thank you for the opportunity of visit-

: in%gou today. L e : )
. Mr. Davpario. This has been an excellent contribution and we are
- grateful to you. L e AR
© 7 Our next witness is Congressman Charles A, Vanik of Ohio.

Mr. Vanik is a distinguished member of the Ways and Means Com-
mittee and he comes from the same State as Mr. Mosher, although
they happen to be in opposite camps.

STATEMENT OF CONGRESSMAN CHARLES A. VANIK, COMMITTEE
ON WAYS AND MEANS '

- Mr. Vantg. Mr. Chairman, first of all T want to take this opportu-
nity for thanking your committee for its'great interest and grave con-
cern on air and water pollution abatement-and technology. Your.
- inquiry into the:technology of ‘pollution abatement rounﬁs out the ..
“gpectrum of what should be the Federal interest in the total problem

of water pollution and air pellution. i , - '

T am, of course, gratified with the progress of the water pollution
control legislation under the leadership of my distinguished colleague,
Congressman John A: Blatnik, chairman of the Subcommittee on Riv-
ers and Harbors, Committee on Public Works. The work of the Sub-
committee on Natural Resources and Power of the Government:Opera-
tions Committee, headed by my distinguished colleague, the Honorable
Robert E. Jones; has made a very valuable contribution in ‘focusing
attention on the failure of the Federal Government to utilize its vast
powers of regulation to bring about effective pollution control. My
distinguished colleague, Hon. John D. Dingell, as chairman of the Sub-
committee on Fisheries and Wildlife ‘Conservation, has focused na-
tional attention on the destruction of our vital fish and wildlife re-
sources through the damage of water pollution. ‘

Now, while all of these efforts are contributing immeasurably to the
solution of the water and air pollution problem, I join those who fear
that the gap in pollution abatement technology constitutes one of the
most, critical problems corfronting our Nation. ‘While we'have made
- astonishingly technological gains in all fields, it seems as‘though we
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have made ‘only minute, token advances in the technology of water
poilution control and air pollution control.

I live in a community which:faces the problems of water pollution.
and air pollution in almost-ineredible concentrations. You have many
times heard of the progressive .deterioration of Lake Erie which 1s
rapidly becoming a useless, dead water:sea. Probably no city in Amer-
1ca faces so critical a problem of air pollution as does Cleveland, where
the steel and petrochemical industries generate life:and property de-.
stroying pollution in a valley:situated right in the heart of the city.
The smokestacks which pourthe polluted gases rise above the valley so
that they pour their afiluents at almost the same altitude as the adjoin-
ing residential area. T S

ear after year during the past 30 years of my recollection on this
subject, there have been promiges-after promises that the next year
would: be better. That the pollution of the laké weuld someliow be
curtailed and that new devices would be controlling the pollution of

‘the air. - Three-decades of fraud on this subject have almost convinced . -

our people that relief will probably never come. S e
- Those who:canafford i niove away from- the pollution of the air.
Those who can afford it utilize other waters than Lake Erie for recrea-
tion. Those who cannot afferd it remain trapped in an atmosphere of
polluted air-along the shores:of the lake which will soon have no more
utilitarian value than providing a sunset view in the early summer.
The pollution of the water of Lake Erie is chargeable to ineffective
or absence of water treatment by industrial users and to inadequate
and sometimes absence of treatment on the part of public users. The
pollution damage to our waters is therefore divisible; the responsibil-
1ty for pollution of our air, except for motor vehicle emission, is not
divisible. - The muriatic acid which etches the windows of Cleveland
homes can only have its:origin:in - the steelmaking process. The
graphite dust which settles-oyer-vast residential areas during the quiet
.of the night can only come from industries which push it into the at-
mosphere under great pressure. The yellow iron oxide dust which
blankets large areas of the city with certain changes of the wind can
only have its origin from industrial operations. - C : :
The present programs of water pollution control will be helpful but:
will not provide the critical solutions to the water pollution problems
of Lake Erie and the Great Lakes. - A o
The technology of water pollution control by-industry in the Ohio
River Valley and the other great river valleys of ‘America is vastly
and critiéa;ligv different from:the crude and elementary technological
grocesses in water pollution control utilized on the Great Lakes. The
lownstream users of the Ohio Valley ‘would not countenance for 1
hour the affluents of the steelmaking industry on Lake Erie and Lake
Michigan. As. a matter of fact, until very recently there were prac-
%ca,]:ly\no efforts to clear up industrial waste water in the Great Lakes
asin. . ) ’ ‘. . :
- If we were to compare the steelmaking industry in the Great Lakes
areas with the comparablé steel -industries in the Mahoning and Ohio
River Valley, we would find that the Great Lakes steelmaking indus--
tries do not utilize any visible devices for the removal of mill scale,
oil and grease, and that the Great Lakes steelmaking industries pro--
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vide practically no treatment of spent pickling solutions and rinse
water developed in“the steelmaking process. The steel industries
‘almost universally use these processes for water pollution control
‘except where the steel industry is located on the Great Lakes or on
the waters of rivers or bays that flow directly ifto the ocean. ,

Tt is my hope that somehow or another Federal interest would
center upon the technology of controlling industrial pollution of the
air and of the water. For example, a steel mill wherever situated uses.
water in much the same way and discharges substantially the same
kind of pollution into:the ‘air. :Therefore, the treatment of water
after use by a steel mill and the control of the pollution of the air
by a steel mill should be substantially the same whatever the water
source and wherever a steel mill is situated. The same principle could
be applied to various petrochemical industries. -Standards for the
‘abatement of air pellution and for the industrial use of water on an
industry-by-industry basis would: create a uniform, nationwide ap-
proach to the problem. - - . RN

No other industry in any particular place would be singled out for
overhead expenses 1n air'gnd water pollition control, not undertaken
or experienced by its competitor. With the utilization of the same
technology, no one plant would have ‘a conipetitive advantage over
its counterpart in the same industry with respect to pollution con-
trol devices. , ' g

There are astonishingly different methods utilized for the treatment
of water in the steel industry. ' o

For example, there are di%erent approaches to the treatment of
the so-called pickle liquors which are discharged in the steelmaking
‘process. : : v o ‘

The Inland Steel Corp. of East Chicago, Ind., proposes to solve
this problem by draining off the spent acids into a 4,800-foot-deep
well desigtied to dispose of 482,000 gallons per day of pickle liquors,
the prime pollutant in the steel manufacturing process. - = = - -

On completion of the well, waste acids will be pumped into a
1,880-foot-thick stratum of porous sandstone called the Eau Clair
and Mount Simon formations. Initially, 115,000 gallons a day, about
95 percent of the total now generated, will flow down the well. The
balance will be used in the ‘p%an't for other purposes. .

The Armco Steel Co. at its Ashland, Ky., glant utilizes giant clari-
fiers to remove mill scale and-employs a“‘iy rochloric acid-regenera~ .
tion plant to eliminate spent pickling 'solutions into the Ohio River.

At Butler, Pa., the Armco Steel Co. treats all pickle liquor with
lime to make an iron hydroxide solution which is pumped into settling
lagoons for permanent storage. " : o R

In Cleveland, the Republic Steel Corp. plans the disposal of pickle
liquor through the installation of a regeneration plant which would
permit the reclamation and reuse of the spent acid.

There is also a process known as‘the Du Pont process in which the
waste sulfurie pickle liquor is neutralizéd with lime to produce mag-
netic iron oxide, gypsum particles, and neutral water. Both of the
resulting selid materials may have byproduct value-or, at least, can
be used for land fill: ‘This is reported to be a reliable continuous pro-
cess designed 'to: operate in low-cost steel equipment with miinimum
operator attention. '
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And, it has just come to my attention that in Japan, the Kawasaki
Steel Corp. of Tokyo has suceessfully completed another process ajmed
at economically meeting the problem of discharged. pickling liquor
from rolling mills. R : T :

- The Kawasaki process neutralizes the wastes by ammonia.gas and
converts them into marketable byproducts of ammonium sulphate and
magnetite iron oxide. P '

The shocking fact is that no responsible Federal authority is cur-
rently evaluating the efficiency of any of these alternate methods to:
determine whether they meet acceptable standards. In the case of
- the Republic Steel Corp. of my city we will have to wait until 196
before the plant is in operation. . S ' -

- Under these circumstances, the various steel producers are follow-
ing different procedures in the treatment of pickle liquor developed in
the steelmaking proeess. Certainly one of these processes is superior
to the others, providing higher quality water: after treatment. It is
very likely one or more of these treatment methods is completely in-
- adequate and highly inefficient, returning semitreated water to our

water systems. Is it prudent to permit the construction of costly sys-
tems by private industry which may prove unsatisfactory ?

It seems to me,that authority shoul% be vested with an appropriate
staff in the Division of ‘Air Pollution, Department, of Health, Edu-
cation, and Welfare, to study the various procedures for the abate-
ment. of air pollution for each specific industry and distinguish be-
tween those which are acceptable and -those which are not. :

It seems to me that authority should be vested with an appropriate
staff in the Division of Water Pollution Control of the Interior De-

artment to study the various treatment procedures for each specific -
industry and recommend which are acceptable and which are not.
. The State. and local communities are. completely unequipped to.
make such a determination. These industries engage in interstate com-
merce and fall clearly within the spectrum of Federal study and
determination. - BRI

In order to bring relief to the industrial communities of America
which live under almost intolerable conditions of water and air pol-
lution, I hope that the technology for pollution abatement can be
dramatically accelerated. In this comnection, I will strive, as a mem-

“ber ‘of the House Ways and Means Committee, to bring about tax
~incentives for the developinent of proper pollution eontrol devices -
‘and procedures. As a matter of fact, accelerated depreciation for
the construction of air and water pollution control devices should be
contingent uﬂon the approval by either the Water Pollution Control
Division of the Department of the Interior or the Air Pollution Con-
trol Division of the Department of Health, Education, and Welfare.
The tax writeoff shoul(i) be granted only in those cases where a cer-
tificate of approval has been obtained to insure that the pollution
control device will meet the requirements of the situation and that
the extent of the expenditures designated for'accelerated deprecia-
tion will be limited. to that portion of the expense to industries which
are directed toward the contral of pollution. ;

As long as the possibility of accelerated depreciation remains un-
solved, my fear is that the industries will put off making large-scale
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expenditures, which are necessary. For these reasons, I am urging
.y eommittee to proceed into immediate hearings on this issue aq
" either decide the question one way or another, either indicate that -
- it is something we can consider this year or something that we can
consider next year or provide at least a promise that any legislation
- that. can be drafted might have a retroactive effect so that it can
urge and certainly stimulate industry to-move forward at once.
The Treasury effect, resulting from pollution control accelerated
depreciation credits, would not be substantial for at least several
years.  But, the legislation would spearhead a pollution control pro-
gram not. otherwise probable, : L
- In the meanwhile, 1t is my hope that your committee will provide
some effective machinery to develi
lution control devices and -procedures on a sound basis so that our
Nation can overcome the critically technological gap in the science

- of waste control, D
=+ Mr, Dapparzo. Mr. Vanik, that is an excellent statement. T’'m en
couraged by the testimony given by Members of Congress who have
appeared here today because it shows, without question, that people
on. important committees have a great deal of.concern, have put.their
minds to the problem and have many suggestions as to what needs

to_be done. . You have recognized that higher priorities must be de-

- veloped, and the fact that you are taking such a leadership in the

~* of pollution abatement. .

Ways and Means Committee so that there can be these incentives is-
- extremely important, . S S - N
We have not had an opportunity to study, in great detail, such tax
eredits or incentives. and their effects in other countries, but Canada -
has a particularly good system in which they give a tax credit when
increased activity in pollution abatement can'be shown over the years,
Industries are given credits for. any. increases and this stimulant is
extremely helpful. There is no. question that this-kind of legislation
acts as an incentive to industry:to increase its activity in the field

i

. Your idea of giving each industry special consideration so that they
can be understood-and so that one industry does not have a competitive
. advantage. over another is‘something that is c,ertainlyfwort,h'f)“klﬁg' o
into, and I commend you for having given so much thought to.this
important aspect of pollution. It isvery helpful. I DE N
Mr, Mosher?. , S : : C ‘ Ao
Mr. MosaEr. Mr. Chairman, my Ohio colleague is very articulate:
I expected from him a very stimulating and provocative statement,
~and that’s what we %{ot. - I congratulate him. = ..~ . . o
-, ‘Mr. Vanig. T think you have a bill; don’t you have a tax credit bill
in the file? - L el e Ve T
. Mr. Mosuzr. I hope that one of the ‘important results of these hear-.
- Ings will be to demonstrate the advisability of Federal tax incentives-
such as you suggest. I hope that-theliearings-in this committee will =
provide an even stronger basis for the fight you are making, and expect
to make in your committee for that type of legislation. S
- Mr. RousH. Ihaveno questions, =
- Mr. Dabparro. Mr, Vivian ¢ C L
Mr. Vivian. Mr. Vanik, I was particularly interested in your com-

ments proposing industry by industry effluent standards. I think it

PR

op and to judge air and water pol- -
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is quite important, that the standards be set industry by industry for
the following reasons.  We have in my district in the city of Monrde,
bordering on Lake Erie a number of papermills. Second after sec-
ond, they pour volumes of what can best be labeled as “%OOE” into the
local waters which flow into the lake. The papermills do have facil-
ities for cleaning the effluent from the mills. Now when the officials
of the mills know I’'m about to visit, these facilities are always oper-

“ating. But when I visit unannounced, they’re shut off. “Now I have

talked at length with Public Health officials in the area. They tell me
that they are reluctant to enforce the codes affecting these mills be
cause they are afraid the mills will move from the area and relocate

“in some other location, such as some location bordering the ocean, or in
some other State where the laws will not be enforced. The net result
is, nothing happens. And Lake Erie continues to be filled up with
more of this goop. ;

. If nationwide industry-by-industry standards existed, there would
be.less incentive for papermills to move to other places, and there will
be more reason for them to install better treatment equipment, and to
operate it without lapse. - ,

 Fortunately there is a distinct change in attitude in these industries
in‘thelast fewyears. - = e ‘ : :

- The industries themselves are attempting to improve their ways.

Tax incentives tied to performance could increase their pace.:
‘Mr, Vanig. I might say the paper industry is running, I saw, down

. at the Gulf of Mexico, a once-beautiful beach area that is now polluted.
. Mr, Vivian. You indicated that the steelmills anticipate pumping
pickling acid waste-into a thick stratum of porous sandstone.

. Mr. Vanig. That process has been indicated by a producer in
Indiana. R L R T

- Mr. Vivian. Doesn’t that create large holes in the ground ¢
- Mr, Vanrx. I might give you one sentence and I have this from
their announcement. - They are going to pump 4,300 feet down into
a strata of limestone and it is going to be able to take 115,000 gallons
a day and as the affluent pickle liquor pours into the limestone, it de-
velops a chemical reaction with the alkali and limestone and becomes
neutralized and: spent, and this bit of strata of limestone has the
capacity to apparently treat the affluent so that it can“continuously
be poured in. Cel . TSR
Mr. Vivian. Doesn’t the subsurface rock structure become weak-
-ened “physically? Can’t it collapse’like «coal mine overburden oc- -
casionally does?  © ~« oo e T
- Mr. Vanrs. Well, it -comes into strata of open aréas. Limestone
* has caverns and ‘open aréas in it but-what we are doing is pouring the -
affluent into open areas of strata of limestones. It was said that the
same process would be workable in the Cleveland area.. 'We have the

-same limestone formations below Cleveland, but our industry is.
%@ing touse what they-call the’hydrochloriciacid regeneration system:
They say this works'at Gadsden and they say that it works very suc-
cesstully there, but I don’t know whether this will take care of the
total problem ornot. This isone of‘the questions T raise. =T feel that
as you do, we should have some research'on these matters to determine

S I




ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT 29

‘which process is going to be the one we will accept and which processes

- are going to do the job properly and adequately. :
r. Dabpario. The question of disposal of waste materials in deep
wells deserves-a. great deal of attention. As you have said, Mr. Vanik,

it:apparvently ’Wi]gl work but nobody is really sure.
© In develo]i)ing a base of investigation, we have become familiar with
this particular method of disposal, but we need to know more about
it and come to some decision as to whether or not it will be effective.

Mr, Vanix. There is one thing about it. Whatever it does, it puts
the affluent away, which maybe 1if it can be safely put away from hu-
manity and from contaminating other sources of water, it 1s certainly
* ‘superior to systems that are not efficient. They say it seals off the
well, so there i1s no flow in or out and it becomes a sealed area.

Inland Co. is the company doing this at East Chicago, and I think
we ought to watch it very carefully. ~

Mr. Daopario. Mr. Ryan ¢ : o

Mr. Ryaw. I really.want to commend our colleague, Mr. Vanik, for
a very fine statement, and I agree that industry should play an im-
portant role in pollution abatement, and I think a tax incentive will go
a long way toward solving this problem. ‘
Mr. Dappario. Thank you. o
Our hearings tomorrow will hear testimony from representatives
** of the Department of Health, Education, and Welfare, = The witnesses
. will be Mr. Wilbur Cohen, Undersecretary ; Mr. Arthur C. Stern, As-
sistant Chief, Division of Air Pollution, and Dr. Wesley E. Gilbert-
son, Chief, Division of Environmental Engineering and Food Pro-
tection. ,

This committee will adjourn until tomorrow morning at 10 o’clock at
this same place.

(Whereupon, at 12:05 p.m. the committee adjourned until 10 a.m.,
Thursday, July 20, 1966.) s ' S
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- THURSDAY JULY 21, 1966 -

e HOUSE oF REPRESENTATIVES, .
' COMMI'I'I‘EE ON SCIENCE AND ASTRONAUTICS, ..
SUBOOMMITTI‘.E C f{SOIENCﬁ RESEARGH, AND DEVELOPMENT, '
" : : Washfmgton, D. 0.
- The commJttee met ursuant to adj ournment, at10:08 a.m., in room
,2325 Rayburn House, %ﬁice Building, Washington, D.C,, Hon. Emilio -
Q. Daddario (chairman of the subcommittee), pr%ldlng

Mr Dapparro. This meeting will come to.order.

We are pleased this morning that our witnesses represent the De-
partment of Health, Education, and Welfare, -

Secretary Wllbur Cohen, Mr, Stern, and Mr, Gilbertson, ‘We are
hwppy to-have you here, gentlemen. Having set forth the ideas of
this committee’s objectives yesterday, I need not repeat them today.

- You have been: in tonch with our staff and know what the ‘purpose of
- these meetlpgs 416, 80 We can just: eontinue.

‘T understand, Mr. Secretary, that you have another engagement
later in the morning. .

Mr. Conen. T mlght say it has to do with nursmg homes and I have
a lot of Members of Congress that seem to be mteresbed in that aspect

Mr. DADDARIO Proceed..

: '_srAmMENT 0¥ MR WILBUR 3. COHEN, UNDER SEGRETA.RY,
'DEPARTMENT OF I 1

: ’ 'nf, I thought 1t"W0ul b Ny
statement in the record and attached to'it T am submlttlng for your
consideration a document which the ‘staff | Frepared on the health ‘
hazards of community air pollution. I will then summarize just

briefly- for fyou a few points that I think are the hlghllghts of my

testimony if that is agreeablé with you. :
Mr. Dappario, Yes, please.
Mr. Comnn, Tn my testimon)

Mr COI—IEN

: I brmg out the 1m ortant economw
- facts that-the best estimat icate thai: ’qh 3 annual economic losses

resulting from uticontrolled air po wre estimated to'be in the
neighborhood ‘of abotit $11 billio 4 very high ¢dst and we
think that it indicates the need fiom an econormi¢ standpoint to do
something about, this important problem.

‘To me, in additio é,rguments about how ait pollutlon inter-
fores with v131b11i‘ty and'q 118 dirand highway transportatlon and
~ pollutes soils and corrodes "i’nldlngs and damages’clothimg and home
£ furmshmgs, one of the most pointed arguments ‘about thé effests’ of

31
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pollution is that some of the buildings like the Parthenon and some of
the monuments like Cleopatra’s Needle have stood thousands of years
in dry climates, but when they are brought into any polluted atmos-
phere, the corrosion in 50 years is more than has occurred by natural
elements in thousands of years. This is just.an indication of the
scoumulation of pollution that is ocourring which is going to have
tragic consequences for health and for our economic conditions and .
our general state of the quality of our civilization. ‘ .
'I.also point out on pa%e;ﬁofmmy“ statement something which I'm
sure all of you realize, and yet which suceinctly summsrizes the prob- -
lem with which we are faced; and that is,‘the amount of air avail-"

- able for our use remains constant and there is no way to increase it. -

The only sensible recourse is to_ control the sources of pollution.. :
Mr. Dappario. Mr. Secretary, yesterday in my opening remarks
I pointed out that in Connecticut our most valuable agricultural cash

crop is tobacco., - The agricultural experiment station in Connecticut

has had to develop a new strain of tobacco to resist the damage of ..

“ozone. This points out, in a different way, the problems caused by
an increase in atmospheric pollution.. v T .
. The damage done to buildings, of course, is one question of concern
for the committee. We have no real. informtion about the effect
that air pollution can have not only on'plant and gnimal life, but on
- human life too. The cumulative effect of this particular trend is also
unclear and I’'m pleased that you point out tr})gs,pi‘oblém in such a
foreeful way here thismorning. =~ . ‘
Mr. Conen. If you will refer to page 10 in my testimony where 1
take up the Fronblem, of motor vehicle pollution, I point out there that
motor vehicle pollution affects more people across the entire country
than does a,nﬂ other single element in the total air pollution problem
and it is both. national in scope and growing in magnitude, and the
impact of this upon agriculture anhd farmingis frequently overlooked.
It causes very widespread damage to farrtx@ﬁ;g and ve‘%etation, L
- In the State of New Jersey in a recent year 38 vegetable, ornamental,

grain, and fruit crops suffered 5ty in' was
affected.” -Tn California, photochemical smog has made it impossible
to raise crops in many areas where such activity was once Iiroﬁtable.
Nationally, as long ago as 1962, evidence of damage to plants and
material from motor vehicle poliution had been observed m parts of
97 States. I think we are making some progress in this direction, but
1 don’t think the economic impact to farm production and: farmers
"can be overemphasized in terms of the effeet air pollution has in that
area. . L - T D e
.- Mr, Davparro. Andy it, s diffioult to keep pace becanse you have

.damage; every county in the State was

shown that some areas of California canrot grow crops that were once -
rofitable. . Even though one.can develop strains that can regist pol- -

ution, the air becomes so polluted that even these are not immune,

They areonly immune to a certain. level of pollution. Do

M}Ir'. Comex. I wounld like to turn briefly now, after counting some
of these problems in my testimony, to what we in the Department
believe are the goals for action, that are necessary for us to make
i@f@%@%ﬁ‘ continue these m:m;lnewm on air pollublon. . s
A developin, 1°Uff's't”-ﬂi”%r'z ing, and oyr budget and our programing for
: the*né;;t’feg I‘]')ige.sa,l's———ax.nc'[ thisis imp}n“tant becatise Ipthfnk? ‘we have i
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* .a long-range problem here, we have to look at what we are going to

¢ . create new:programs or to improve existing programs.

do during the next; decade or two, we have set a certain number of
goals, gn I would:like to go over them briefly with you starting on -
agel?. - SR s ARt
The first such goal is:a 25-percent reduction in air pollution from
industrial and munipical sources by 1975, and this applies primarily
to manufacturing and grocessing activities and to. such municipal
‘activities as burning and incineration of refuse. I might say I have
always felt strongly about this having lived in Ann ‘Arbor, Congress-
‘man Vivian’s district, and going to %Villow Run Airport where the -
dump was always burning the refuse and you had to pass that twice a
day.” It was a concern always to me that this kind of pollution was
allowed to continue to exist and I-think we could make serious inroads
in connection with this kind of problem. . e e
To accomplish this goal there must be a substantial expansion of the
‘State and local efforts and also of research and development activities
both by government and industry. The Federal Government will
clearly haveto provide leadership and assistance in.both of these areas.
I would like to point out to the Members of the House that Senate
bill 8112 which has just recently been passed by the Senate will be
coming up for House consideration, wilf)enable us to take a few fur-
ther steps toward meeting this vital responsibility. This bill which
- you will be considering would authorize grants to State and local
~“governments to assist them in maintaining effective control (iprograms.
This would be in addition to our present authority to award grants to .

_The proposed new activity will enable the Department of Health,
Education, and Welfare to help State and local governments meet the -
need for sustained long-range efforts to deal with their air pollution
" problems, - o S ‘ ' ‘
. In addition, the bill proposes needed increases in authorized appro-
priations for-our air pollution activities for the current and the next
2 fiscal years. . . ' : U SRS
I might say the various successive enactments by Congress since
1955 have helped to strengthen State and local activity. ~A lot has
" “been done, but I think we must do-a great deal more to help the States
and localities deal with the problems that are within their purview. .
* T think this means helping them to‘train and retain adequate staff,
to undertake more effective regulatory activities, to help develop
standards and to take leadership. I bgieve the Federal Government
has a very important role in all of these activities, but without the full
cooperation of the States and localities we will never be successful.
Mr. Dappario. Referring to your concern about personnel, you said
the States needed help in training and retaining.adequate staff. "What
kind of shape .are we in from that point of view at the moment? How
big a challenge tt e
Mr. Conex. I think 1 t0 ung ;
in the training of ;personnel. I think a very large restraint on expan-
‘sion of present, activities is that personnel is limited in this field and in
this area I thinkof the Federal Government as having 4 major role
'in providing training fiinds to the universities to help train personnel.
But then unless the %tatés’and localities are willing to take these peo-

we have only fjﬁst begun to ﬁh‘,‘derta»ké;@he:{%ork o
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~'ple on their budgets and' pay them'adeqtiate silaries] of course'the =
people are not going to stay 1n the places where they are needed. - .
- Now, I might say, Mr. Chairman, this is'a problemthat we face in
almost every single activity. I am now generalizing beyond air pollu-
‘tion, beyond water pollution, nursing, nursing homes, hospitals—you
‘take anything that we touch in the Department of Health, Education,
and Welfare ‘that involves a new program, wé find a tremendous
shortage of personnel. ‘The need for training d‘-ia;d“%uate salaries -
- and then retention by the States and localities vihk is almost a
- "No.1 problem in developing a program and gettin, program more
-effectively implemented throughout the country.™ 177 =% = o
~ Mr. Davpparro. I would agree that that’s so.” I'think that we have
“to give due attention to our national problems and this is certainly
one of the greatest problems which exists, It'comes tomind that over
. the course of time we have developed a rapportbétween the Congress
‘and the séientific community. T think the ‘Congress will continue to
appropriate research and development funds and’ I-think-that these
~can be iricreased to meet such importarnt challenges. RN
" T wonder if there should not be some kind ‘of ‘stimu
scientific and technological community to meet this chal
‘do we do to incite activity in this area? = i 07 S |
~ Mr. Comen. Well, T wouldn’t pretend to khow the whole answer; -
My first reaction to you is; first the great universities of the countty. -
‘must in their schools of publi¢ health, in their engineering faculties,
in their sciences generally, begin to recognize these whole areas of
environmental pollution as an important aspect of university training
“and development. - oo o s
From the Federal Government standpoint I‘think we will need to
help them develop their staff and to train people and éut 6f this will
come both. the people who will be doing the control work and I hope
~some of the scientists who will be helping in te ogical develop-
‘ m%r)lt' and scientific improvement which are necessary in this area.
. On the other hand, T think ‘the relationship with industry is ex-
“tremely important and I would hope that ‘both the Federal Govern-
‘ment ‘as well as the universities cotild work jointly together--the
‘Federal Government, universities, and industries in.common attack on

this kind of a problem. , S S
Mr. Dapparto. An article in' this morning’s New' York Times was’
‘called to my attention., The article says that the Delaware River is
“to. %‘et a cleaning, and although it.refers to. water %fou can draw an.
- snalogy to the air problem. Tt states that the cost of cleaning up this =
- river will involve many millions of dollars. The article acknowledges
‘that this costly project would require use of waste treatment processes
‘that are now of questionable technologi¢al value K
The analogy is, that in the ares of air pollution control, we are also
‘using questionable technological means to meet the challenge. This
fits in with your manpower situation. There is a need for people to
‘do the research which will bring the cost. down so that we can have an
effectiveprogram. ‘. oo 00 0 o
~ Mr. Conex. I think until the American people are galvanized into
_recognizing that the problems of environmental (‘B’olluti’g)na,re ‘going

to possibly engulf our children and our grandchildren if not oursélves
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‘before a few years, they are not going to be willing to invest, and I use
the word “invest” advisedly, substantial sums of money that will be
necessary in the allocation of scarce manpower resources in a con-
certed nationwide attack on this problem. I think there is a great
deal of public recognition; more than many people recognize, but I
still think it is also necessary to bring to the attention of the American
- people the serious consequences of this before we can really get them
_to feel that the tremendous economic and social cost of pollution can
at least partially be offset if we undertake a vigorous program now.

Mr. Dappario.: There’s no question in your mind but that the studies
‘made today show that the consequences will be serious. - :

- Mr. Conen. Very serious. ey
. Mr. Dabparro, Thisisjustnota guess? . . - .

Mr. ComEnN. This is not'a.guess. 'When you read our report that we
are submitting for the record on health implications of pollution, I
think the impact of some of those on diseases and disability is just
- devastating and it is terrible calamity to think that childrenand people

are going to be-adversely affected in their health by the pollutants now
going into the air and water. -~ Einn ok S
- Mr. Daobarto. Mr,Roush? ..o
.Mr. Rousn. I think I take issue with Mr. Cohen when he says we
- must perpare the American people for the cost of such a program. I
believe the American people are now prepared to meet the cost of such
a program. I’m a practical politicianand I find no resentment among
the people of my constituency who are conservative about spending
" money on our water pollution problemsand our air pollution problems.

. I think we have arrived at this point, and although I haye comments
- and questions which T would like to make later, I feel that now our
problem is to put the proper tools in the hands of our administrators
so that they can use those tools in solving those problems. L

“That’s all. i G P %

Mr: Dappario. I think that’s what Dr. Cohen has in mind. - Idon’t
see a;.nythin(% in your statement which disagrees with what Mr. Roush
has just said. , Ly B

Mr. ComeN. I am not only agreeing with him, but I am delighted
to hear him make the statement and I think in many parts of the
country public opinion is way ahead, way ahead of what we are now
doing and willing to do, and I just hope that as a result.of this we can
go ahead faster. As you say, a large part of it is giving the people
the tools with :'which to.work. - = R R e : :

Mr. Rousa. Maybe I misunderstood Mr. Cohen, but I thought he
was saying he considered the biggest task now to be that of preparing
‘people psychologically so that they would be prepared to make the nec-
essary expenditures to. meet this problem, and that this was a job
that had to be done in the universities, colleges, and in the local com-
munities. I think that is behind us, and that the thrust of our efforts
should. be more practical now. : oy T R

" Mr. Conen.. Well, I must say that while I agree with you, I always
find that when I come before the appropriating committees, I find a
little-bit more difficulty than I find when I go out in the country. T
don’t mean to imply that the appropriating committees have not been
generous with us in helping us to finance these programs, but I do
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think that'there is a problem in training this manpower and in:putting
the money into the scientific development. Scientific development ani
the roles of the universities, all need further push, vigerous push if we
are to get to these goals that I am describing. WA L i

Mr. Dappario. "lghere are certain areas of pollution which have not;,

as yet, been studied: fully. You would not be able to come before the
Congress and ask for funds for these because you wouldn’t know what
to do with it. : : _ :
- Mr. Conrx. That is correct. And, there is another aspect, of course,
if you said to me we are going to give you all the money you want, it
would still take a good fea,l of time not only to develop the various
aspects but to train the manpower and develop the programs. It is
just a matter of forward motion, and that’s why I'm urging that we
set our goals sufﬁcientl“ead of time to see if we can work toward
them more effectively than we are doing at the present time.

Mr. Dabparto. Mr. Conable? : . ? ,

Mr. Conasre. I simply want to undersecore this conservatism fur-
ther. I represent a constituency that is conservative and most of my
%eople don’t think we are spending enough on airand water pollution.

ut I fee] we have to hang back at this point because we are not reéady
to make the investment intelligently. In these hearings, we don’t have
to discuss the question of need. I have the impression that the Con-
gress is quite willing to be shown the way by the experts. The pur-
pose of these hearings is to find out what the experts ¢an tell us about .
where funds would be best invested.- . ' ' S

Mr. Couen. Well, we have two of our best experts here today that -
will go into that with you, and I would just like to finish the three
goals that I think are important. '

Our second goal, which I have enumerated on page 13, concerns sul-
fur oxide pollution from the burning of fossil fuels, primarily at
such large installations as powerplants. This is one of the most im-
portant air pollution problems for which control technology is 'still
deficient ; however, several promising approaches have been developed
and are ready for full-scale testing. ~ B ‘ o

Our goal is to demonstrate the feasibility of such techniques by -
1970. But, because sulfur oxide pollution is already a serious problem
in many large urban areas, it is essential that interim measures be
adopted to keep the problem from worsening. In brief, such meas-
ures involve greater consideration of air pollution problems in deci-
sions on the allocation and use of fuels. We are already trying to en-
courage greater use of low-sulfur fuels in areas where the sulfur oxide
pollution is now serious. ‘ '

In addition; serious consideration must be given to modifying our
national fuel import policies in order to give priority to low-sulfur
fuels and to locating major new fuel-burning installations, primarily
powerplants, outside urban areas. o BT Fedi

‘The third goal concerns motor vehicle pollution, which I have al-
ready dise¢ussed. ‘Our objective here is a 25-percent reduction in-this
’Fro'blem by 1975 and a 40-percent reduction by 1985. In our view
hese goals can be achieved by improvement in control technology ap-
plicable to the internal combustion engine, but even the most effective
technology we can envision will not be adequate to keep this problem
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from worsening in the face of projected future increases in our use of

motor vehicles. More than 85 million motor vehicles are now in use
in the United States, and this number increases every year. It is
_estimated there will be, if it is possible to get them on the road, some

120 million vehicles in use by 1980. ' '

Mr. Chairman, I think t'hat‘verlyl briefly summarizes some of the
main points in my testimony, and I will be glad to answer any other
questions that you have. S i s i

Mr. Dappario. Mr. Secretary, on page 13 of your statément, in the
last sentence of the first paragraph, you say : P

A sound regulatory program with uniform legal requirements to insure equality
of treatment among competing industries is an effective stimulus which en-
courages industry efforts to improve and apply control technology.

I wonder about that. My question is, will this work or might it not

~ force hasty installation of technically inadequate e%uipment? Don’t

we need to institute some kind of Federal support for R. & D. or in-
centives so that we can develop the necessary techniques before we
apply the regulations? '

“Yesterday Mr. Vivian made the point that when he visited a pulp
plant in his area and the people knew he was coming, the pollution
abatement apparatus was Woriing. When he made an unannounced
visit, it was not working. Obviously, the reason is that it is expensive
to run and they were trying to avoid the cost. They have not yet
found a technique which can properly fit the situation.

" Could you touch on that a bit? = ~ a

Mr. Couen. Well, T would say in our Department our thought is
one shouldn’t take one aspect of what can be done and only do that.
‘We should have a well-rounded program in the whole field tﬁafc would
consist of the research and development aspect of the program which
should be encouraged vigorously, and also the element of the training
of personnel, cooperative work with the universities and industry,
work with the States; and then I think the point that perhaps you are
touching on in addition to that is effective compliance. ;

"I think that we have a problem here that is vast in its dimensions.
~ You pointed out quite well there are many unknowns. I am sure
- there will be a lot of changes in technology as it goes on. Many of

these things are very costly and T think that what our goal is, 1s to
develop a program on quite a number of fronts at the same time.
~ One should not be done to the exclusion of the other: - \

“ Mr. Dapparro. Do you think there should be some degree of flex-
ibility in administering these legal requirements? - o

Mr. Conex. Yes; T think you have to be very sensible. You dohave
criteria and you do have standards and you do haye a regulatory ap-
proach to it. You can’t expect to have everybody come into com-
pliance -overnight. SRR -

- T think you have to use good sense in your timing and the rapidity
with which you achieve your objective, and also I think, although
I am not an expert in this field, but in the field that T do know some-
thing about, I know that you constantly must: be on guard not to
assume that the science and technology of today is going to be the
science and technology of tomorrow. = S e ~

You have to realize that what you think is good today, there may
be something very radically better tomorrow. We have to have a
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philosophy and: approach that does permlt us to look forward to
_ Improvements.

. Mr. Davparro. T subsembe to that or othervnse We Would never get
anything done.

e will prooeed and glve the members an opportunlty to ask some
queetlons

“Mr. Roushﬁ '

Mr. RousH. Mr. Chalrman, I have been very restless thls mornmg
and not satisfied that we are getting exactly what this committee
wants. There have been numerous commlttees of ‘the Congress deal-
ing with this problem.

Now,. I agree we ‘have to thmk in terms of goals I agree -that :
we have to identify the problems. I agree that we have to stimulate
the administrators into action. Yet I feel that this committee should
play a particular role in the solution of this problem. I think my
colleague, Mr. Conable, hit it right on the nose when he said we
need to seek the guidance of the scientists and the man who is dealing
with the technologmal problem. This is what T. hope your' people:
will be able to give us.

Now, I think that we want to know What your researchers and sci-
entists are.doing to solve these problems. :

- I think that we want to know what. Chicago needs by way of scien-
tific and technologlcal 1nformatlon to solve the d;remendous problem
they have.

What does the Potomac area need to solve 1ts pollutlon problem?
I think what we want to know is what are we doing scientifically ?
What are we. doing from a technological standpoint? What in-house
research are you conducting? Specifically which pollutant problems
are you dealing with and specifically which pollutant problems are
other people dealing with?

What contracts do we have Wlth colleges and. umvers1t1es who are
dealmg with this problem ¢ :

What are the sclentific problemse [ g _

‘What are the technological problems? =

What can the Congress do in these areas to help solve 'these prob-
lems? And, what are we doing to bring together, to correlate, and -
to make useful ‘the various scientific endeavors which are being con-
* ducted all through this country to make them useful and to supply
the scientist with information from another area of endeavor?

It seems to me that this has to be the thrust of these hearings if we
are going to be successful and meet the requlrement Whlch the chalr—
man set out yesterday in his statement when he said :

These hea*riﬁgs are designed to make clear to the Congress the teehnological
" problems of pollution abatement and research needs. .

There are several questions here, Mr. Cohen, whose anSwers, T am:
sure, will be supplied as your people testify, but I did feel, Mr Cha,lr-
man, that these are questions which need answering. :

They will be the real thrust of our endeavor. L :

Mr. COHEN‘ Could T say this: As you lndlcated our ex'pevts are
here under Mr. MacKenzie and will be glad to go into the questions
you raised. If the committee would like, I 'would be glad to submit
to the oomnuttee or put in' ‘t;he record so f;hat the staif could rewew
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them, ‘the list.iof .research grants that we aré making, the trajning =
grants, and the contracts.that we have in this field f’wfﬁ-'(-,h‘ would in

some respect help you to analyze where the projects are and what we
are doing in this-area: .Ithink they offer a basis for at least indicating
where the areas of .concern now are and whether there are any gaps
inthoseareas, ' ..l L ‘ e o

zmg the hmlta,tlon that, wéjﬁaife, on ;timey,ffhé v

- ecommittee’s practice-has been to draw up a series of questionsito fill in

.- the gaps, in the testimony. - Our staff:will be working with yours in
ordertodothab, « o 0oL A

. Mr ‘ t’s all, Mr. Chairman. . . -
Mr. Dappario; :Mr. Conable?: b ety e SRR
Mr. Coxasre. I wondered if you couldn’t emphasize the need for a
coordinated approach to the problem of pollution? There must be
tradeoffs between iwater pollution and air pollution. For instance,

~“we could eliminate a large part of the water pollution problem if we

didn’t use water to c¢arry away human waste. Yet if we incinerated
such waste, we might increase greatly-the air pollution problem. .= -
- 'This indicates, does it not, that we better not go overboard on water. -
pollution or any other aspect of pollution without carefully coordinat-
Ingour approaches? . . .o L
Don’trgve haye-to approach the problem through a broad. scientific -
rogram? e , S B R
p" r. Comen. I'm not qualified to speak to that scientifically, al-
though the thought I have given to it seems to confirm what you said;
- namely, that there are:a lot of interrelations, and I speak mainly:on
the health aspect where I know something about it, between all types.of
- pollutants and pollution. Also T think that there is the aspect of the
.. -spin-off that occurs fromvarious types of research, the longrun effects

~.of which you can’t immediately determine. So that I would tend
- from what I thought myself to agree with what-yousay. ... . ..
- -Mr. Conasrs: But, on the other hand; it doesn’t necessarily require

~.a'broad geographical approach. ‘We obviously are going to have areas
of particular concern as we move toward the megalopolis: concept
- aeross the country, . We are going to have large areas of the country
‘where water pollution is not going to be a very serious problem.
Actually, in, some. regions it is a diminishing problem. 'Really, what
we need more than anything else are standards.

Mr. Conen. I would like toask Mr. MacKenzie to comnieiit on.that.

- Youwould be qualified to express an opinion on it.

. Mr. MacKenziz. . I think, Mr, Conable, that you havkefaﬁpoiﬂt heré' :

- which is-important to keep n mind always. There are interrelation-

_ships between the procedures that are used for controlling water pol-
lution, air pollution, or pollution of the land as exemplified by the
disposal-of solid waste. = - ° o S
In the field of air pollution as an example, one of the prime sources
of concern with respect to polluting the air comes from the incinera-
tion of solid waste. Obviously we must -have satisfactory ways of
disposing of the solid waste which is generated in enormous quanti-
ties in our urban communities. .~ -~
At the same tim 0 be 1 ] ,
procedures that.are necessary that  we do not unnecessarily pollute

the atmosphere or the water.

o haye to be very careful that in foiloWin ftiie o
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8o, there is s close tie here and the prol%'ré.ms must be coordinated.
- The coordination relates not only to the activities, however, that
~are carried on on a Federal level, but importantly the activities that

““are’carried on by the States and by the local governments. -

~“On the local government level; for instance,’one of the troublesome
ut»hin%s in administering these programs is to effect the appropriate
coordination between the department of sanitation, if it is so labeled
that is charged with the responsibility of collecting and disposing of
solid waste, and the air pollution control activity that may be con-
ducted by the same or a parallel organization in a local government.
‘We must incorporate in our administrative procedures the necessary
~00ﬁrdination so that one does not unnecessarily interfere with the
- other. ’ e
“ Mr. Dappario. Will the gentlerian yield at this point R
“Mr, Conasre. Yes, Mr. Chairman. T'm sorry, I do-have to leave.
~ “Mr. Dappario. You may feed this into your question.  How is the

-eoordination of water, air, and soild waste probleris handled now g

that the Federal Water Pollution Control Administration has been
transferred to the Department of the Interior from your Department ¢
- Mr. Comen. Could T just say in answer, because perhaps you have
to go, Mr. Conable, having been a member of the State board of health
some years-ago, I becarhe quite concerned about the problem that you
are indicating, that there had to be more effective coordination par-
ticularly at'the State level where the geographical problems of air
and water sometimes differ, I mean, one community has a really
serious water problem but not much of an air problem and another one

has a very serious air problem and not much water, and some have: .

both. - L
~ And, with shortage of resources and funding at the State level,
I think there‘is a need at the State level for much more effective co-
ordination. - I’'m not talking about the R. & D. aspects. I'm really
taflking about quality standards, enforcement, compliance, that sort
of aspect. - = S
T think I would like to ask Mr. MacKenzie again to answer that
question about the interrelationship between those threé aspects.
- Mr. MacKenzie. We have not yet fully developed;in my opinion,
the coordination that will be necessary betv’s’féén?tﬁe‘Wﬁsxtéi' Pollution
Control Administration which has been transferred’tothe Department
of theé Interior and the Department of Health, Education, and Wel-
- fare, ' There are discussions now' going on between ‘the two Depart-
‘ments in order to effect this coordination. - The responsibility for
the health aspects of water pollution was not transferred to Interior.
It remains in-the Department of Health, Education, and Welfare, and
obviously ‘there will ‘be a need for continuing liaison and close co-
operation in order that the interest of both Departments can be in-
corporated in the actions that need tobetaken. = "o -~
. 'With respect to coordination between the other elements of pollution
control, principally air pollution and solid waste handling and dis- .
%‘osal, there is a’ continuing'eoordination between the Division of Air
ollution and the Office of Solid Wastes, both of which are cirrently
gf)er‘ated”in' the Public -Health Service under’ the:Department of
o g A L :

ealth, Education, and Welfare. -
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. There is. practlcally day-to- day routine contact:on: these with iiter:
change of information on projects that are underway with respect to
how these should be handled; in what-degree each of the two. m‘ga—
nizational subcomponents should work together in each instance..

Now, I anticipate that it will not be difficult to effect the com'dlha-»
tion on water pollution that T have referred to, but because of the
recent action and transferring the main a,c.tlvmy on water pollution
to the Department of the Interlor, the admmlstratlve arrangements
have not yet béen: fully consummated L s

Mr. Dabparto.  Mr. Vivian? ' ‘

Mr. Vivian. Mr. Secretary, I Would like to get some further 1nfor—
mation ; namely, what is the distribution of funding support among
prlvate mdustry, the State governments, and the Federal Govern-
ment for research and development on pollution control? In my own
district, for example, there are a number of firms engaged in provid-
ing and selling pollution control devices and they are fairly successful,
but I have no idea how well they serve the need. What is the amount
of funds provided by the States for both research and trammg by the
Federal é)overnmenrt;e .

Mr. Sterx. To the best of -our understanding; the resaarch and .
development, in this area is funded some 60 to 70 percent with Federal
funds at the presernt time. :

We don’t have very good data on the research and development proj-
ects that are being carried on in industry. We do, however, have. a
study jointly Wlt% the American Society of Mechanical Engineers
which is by questionnaire attempting to determine:the extent of the
‘ %Vwate industry involvement in research and development in this area.

e expect to have data available sometime ]ater thls fall and will
make it available to the committee at that time. -

Mr. Vivian. How about training in unlvemltles? My own uni-
versity has a fairly active group in this field and has for years. . Wha,t
is the relative split in training in universities? ' : ‘

Mr. MacKenzie. May I answer this, Mr. VlvmnQ i

Totally I think training is bein supported almost en’rn‘ely by the
Federal Government in the air pollution field at any rate; and I can
only answer for this aspect of the total problem. We'are currently
budgeting in fiscal year 1967 appromma,tely $3 m11110n or': support
of training in the air pollution field. - ‘
~ Two million of this is:available for grants to umverglt]es for the

: support of faculty, equipment, and for instruction and similat matters.
~About half & million is used for the support of fellow: th
support of individuals who attend universities other than
marily which are recelvmg grants. And, about a half nnlhorl dol afré :
is used directly by the Division of Air Pollution in the Public Health
Service for the conduct and support of short-term training courses
to which employees of State and local governments and of industry
can send their people for short—term technlcal course tralmng of an
intensive nature. .

Mr. Vivian. In other Words, at. the present t;me the Federa,l Gov-
~ ernment sponsors:this actwlty Is the*re any poss1b111ty nthat it Wlll :
be carried on by the States? .

Mr. MacKexzre. Well, it has not matured up to the present time. I
would hesitate to make a “forecast of what might happen in the future,
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but T see no evidence of the States picking up dny‘.signiﬁeahb'pam of
the support for this activity. CUR T e e b e ks,
- Mr, Vivian. On page 12 of your statement, Mr. Secretary, you refer

‘to Serate bill 8112, -which has also been sponsored in the House by'a
number of us. Do you feel that will have any significant effect in

bringing up the level of research: within the States: by:'cooperative
ventures? el R e
Mr. Conex. Yes, I think it will, Congressman Vivian; however,
T’'m not so optimistic that I think with the passage: of thisbill; that’s
the end of all legislation in this field. This problem that I have men-
tioned of getting the States, the localities, and the universities to ac-
celerate work on this problem I think is going to be one of our con-
tinuing problems during the next few years. -~ ! Sl ey
- Mr. Vivian. I'would like toask another question. i~ . i o
. Yesterday . Congressman Vanik of Ohio made a very.able state-
ment regarding the necessity for industry standards in pollution con-

- trol. He was referring particularly to water pollution-at the time,

but it could be equally applied to air pollution and solids pollution.
-~ For example, we have a number of firms in my:own district which
_generates a great deal of -air pollution and the surrounding communi-
“{ies are most reluctant to enforce any standards. Certainly they may
pass the laws, but they hate to enforce compliance because they are
afraid these industries will then proceed to move away. = =~ "'
- I felt his request for“industryvgy#industr. standards and .compliance
obligations were very reasonable requests. - Have iyou any comments
on this subject? . L ' ; i R

Mr, Counn. JWéil,4 I onlyrhea&-c’l‘ ébéu‘t Mr “Va nil’s: sﬁgé’es'tidn 1!‘1%;513 ek

night, and I thought a good deal about it. : I think it has some merit
and ought to be considered: I think that one would necessarily have
~to fthini .of industries in a broad spectrum to consider competitive .
- problems in industry because I think one of the problems that industry

~ has is if it gets into any of these areas, it has to consider what its cost

impact is in a competitive situation. . And, there it would not neces-
sarily, in my opinion, be what that particular industry is, but alsowhat
the competitive and alternative products were that they. were really

~ competing with.

~And, again, that’s exactly what I had in mind when I replied:ts
‘Conable’s question a moment ago. . . o oo
My own experience when I was on the Board of Health, and that
was some 10 years ago, is this matter of compliance at the local level -
is exceedingly difficult. Local officials, no matter what the law is,
don’t want to drive an employer or an industry or a product out of
_their community. i e T R qg
They understand what his problem is and what his cost is and unless
we can get, some broad base in this, so that there aren’t unfair com-
pletitive advantages or disadvantages, I don’t think we are going to
- solve some of the most difficult problems. That’s one of the reasons
- I feel you have to look at this problem from a national point of view
so that you eliminate this unfair competitive element. Sr
Mr. Vivian. Is there any research study being earried on within -
the De%)a,rtment regarding the subject of industry standards or related
topics? ‘ C A L ERRRNEL
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- Mr. MacKenzie.: Yes, there is. A good deal of study is being de-
,voted to this particular subject.” We have under development within
. the Division of Air:Pollution, as an example, what we have termed

Ycodes of good. practice” that would be a.ppllcable to varlous 1ndusv
tries and various industrial processes. -

The purpose of this'is to indicate what is feasible both techmca,lly»

and economically in"the way of control of pollutant emissions from
such actiyities and to make this available not only to all segments of
industry, because we find in many instances that there are a fair num-
ber of small industrial concerns that are not really well informed about
- what ¢an. be done with: respect to their operations in this regard, but
also to State and local air pollution control agencies for guidance
so that: their-actions -can be not only: applicable to the )existing: prob-
lem, but alsoreasonable froin a technical and econom1e standpomt as to
- ‘what actually is feasible of accomplishment. .

‘“Mr. Davparto.” You gave us a deadline, Mr. Secretary, and i in the
event there are further: :questions, we will see to it tha,t you- get them.
‘We are very happy to have had you here. -

Mr, Conex. Thank you. " | U A R o

(The biographical statement and complete prepared staternent of
Wllbur J. Cohen follows:) : ,

" BIOGRAPHICAL STATEMENT ON:; WILBUB Jx. COHEN

Wilbur J ‘Cohen: was appomted Under Secretary for Healt,h Education, and
Welfare on June 1, 1965, He was previously Assistant Secretary for Legisla-
tion, having been appomted to this post by President Kennedy.in 1961. He was
responsible for: handling some. 65. major legislative proposals. which became
law. durmg the 414 years he Was Assustant Secretary for Leglslatlon.

He is on leave as Professor of Public Welfaré Administration at the. Uni-

versity of Michigan where he ‘taught from 1956 to 1961. . He-was Chairman
of President Kennedy's Task Force.on Health and: Social Security in 1960 which
recommended Medicare and other health and social security proposals.
«.He was the research assistant to. the Executive Director of President, Roose-
velt’s Cabinet Committee on Economic.Security from 1934 to 1985 which drafted
the original Seeial.Security.Act. ‘He.has been intimately connected with all' of
the legislative .developments in the Social. security and public assistance pro-
grams since 1934 and has been closely associated with the recent medlcare, medi~
cal school, and education legislation.

Mr. Cohen was born in Milwaukee, Wisconsin, in 1913 Hei is man«ied to Elmse
Bittel of Ingram, Texas, and is the father of three SOns,

He graduated from the University of Wisconsin in economics in 1934 and also
recelved the honorary degree of Doctor of Laws in 1966,

He is the author of several bvoks and many articles in the social security,
health and welfare field and is a recipient of a number of awards for dis-
t.mguished serviice in health education; .and welfare. .

PREPARED STATEMENT oF WILBUR J. Comm, UNDER' SECRETABY, U.8. DEPARTMENT '

or ‘HEALTH, EDUCATION, AND WELFARE

Mr. Chairman and members of the committee, it is-a pleasure to participate in
these important hearings on the problems of environmental pollution ‘and their
control. In all our cities and towns, people are becoming mcreasmgly concerned
about the rising contamination of such environmental resources as air and water.
They are becoming increasingly ‘¢oncerned about the very real and serious-threat
that such contamination poses to human health and welfare. I congratilate the
Subcommittee on undertaking such-a tlmely review of such'a significant matter.

You may be sure, Mr. Chairman, that we in the Department of Health, Bduca:
tion, and Welfare share your concern with the adequacy of technology fO"If abate-
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ment of environmental polliition, both:nowiand in the future.: I think it i im-
portant to distinguish between, the Nation’s present and. future needs in this
area.- On the one hand, we already have at our disposal enough'technica) know-
how to achieve a significant degree of control of many of our most Seriots en-
vironimental pollittion: problems: ‘Our most immediate need, then, is to see that
this technology is applied, and this is a challenge which: clearly calls for .the
development of appropriate control programs at all levels-of . Government.
. But there can be no doubt that a need also exists for better control technology -
to arm us against future pollution problems. The search for nibre effective and
more -economical ' control ‘techniques imust be an integral -part of ‘any national
attack on environmental contamination. "Moreover, to protect ourselves and fu-
ture generations against the projected growth of many polluytion problems; we will
almost certainly need to find ways.of maintaining our high levelsof economic and
technological progress without adding to our already substantial capacity for
polluting the énvironment. ' ‘ : : o
These tasks will, of course, require a continuation, indeéd je;}\r:fpansiom‘ of: sent
research and development activities in the field of environniésita] pollation. s Both
Government and industry have a responsibility to share in this vital work. Those
industries which are significant contributors to pollution as well as others which
have technical capabilities in pollution control have both a responsibility and a
great opportunity to help:the Nation fight pollution. Insofar as the Fedéral
Government. is concerned, we in the Department of Health, BEducation, and Wel-
fare have always felt that research and development constitute an essential part -
of our programs In environmental pollution. Through our own research activities
and through support of research-by non-Federal agencles and institutions, we are’
engaged in a constant effort to raise the level of the Nation’s technical capability
. for controlling pollution in-all its forms. R :
In order to make-an informed appraisal of the present status of .efforts to eon-
trol environmental pollution problems in this country and to provide a sound basis
for' deciding on the scope and direction of future efforts, it is'eéssential that we
take a brief look at the roots from which these problems arose and the ways in

which they have grown and evolved. ‘ . )

Environmental pollution problems are @ by-product of many interrelated fae-
tors in the development of our present way of life. To deal with such problems
intelligently, we must place them in their social and historical perspective. It is
my inténtion, Mr; Chairman, to discuss this subject in broad outline and then to
fook more closely at the specific probléms of air pollution and'disposal of solid
Waste. e : . > - S wLL k9] .
" “In this century, our temarkable progress in“scienice and technology has given us
an unprecedented capacity to alter man’s environment-<both by choice and by
chance.  We can and we are reshaping it by delibérate choice through the appli:
cation of ‘our increasing scientific and technical knowledge.’ ~And for the most
part, the results have been of imense benéfit to all of mankind. ' ]

But there is -another side to the coin of technological mivacles~the side that
hag ‘been ‘tarnished by some of the unplanned and unforéséen “gongequences of
the ways in which the very same scientific and techneal knowledge has been used.
The problerii of alr pollition and the many probl‘ems__as‘spci;&-t@d%i’th disposal of
solid wastes are among the most important consequences’ of our faildre to aht;ci&
pate and prevent environmental contamination arising*from’ thé Heedless appli-
cation of techhical knowledge. Sl R T

This country has arrived very belatedly at.its présent pointiof ‘gharpened
interest and actlyity in the field of environmental pollution control. We have

"just begun to recognize that man’s ability to contaminate his environment has
long since -surpassed.the essentially limited capacity of. our air and water po
purge themselves of such contamination. Ahd we are only beginning to see'in
all its complex ramifications the vital conriection that exists between man’_s well-
being and the quality of his emvironment. That we have been tardy in this
respect is not really surprising, for environmental contamination, in contrast to
the immediate. short-term benefits of technological innovation, is essentially a
slow and subtle process, and some of the.most important health and welfare
hazards of. such.contamination are not always readily apparent.. Our under-
. standing of:these problems is still incomplete, but where our Jknowledge is not
complete, the ‘areas of uncertainty relate not to whether environmental contami-
nation threatens public health .and welfare—for that is not in doubt—but to .tlié'
_ amuestion of how best to deal with a serious problém before it reaches truly critical

proportions.
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. The.adverse, effects. of air pollution.are already: very serious. Air pollution
threatens the American people in many diverse ways. 7 Tts impact is felt directly
or indirectly in virtually every part of the United States, in both large cities and
small towns and in agricultural and recreational as well as industrial areas;

. iThere are many important.reasons why better control of air pollution is
urgently ‘needed now. - Air pollution, by interfering with visibility, sometimes
imperils air and highway transportation. . Polluted air soils, corrodes, and other-
wise damages property and goods, including buildings and monuments as well as.
clothing and home furnishings. - In our large cities, buildings must be scrubbed
to. prevent them from deteriorating; the bill for cleaning a 50-story building can
run into the hundreds: of thousands of dollars. . Some of the damage caused by
air pollution canngot be repaired at any price.  In many cities abroad, historic
buildings and sculpture that withstood the ravages of time and ‘weather for -
hundreds, sometimes thousands; of years are now erumbling under the onstaught
of ‘pollution. The magnificent Parthenon in Athens is just one of many irre-
placeable structures that are under attack from corrosive air “pollutants. No
aimount of money spent to.¢lean up thefilth left pehind by air pollution will:keep
this sort of thing from happening. Only an adequate investment in control
action. can accomplish this. : -

‘The damage.done by air pollution is not limited to urban places, Mr. Chairman.
Air pollution affects forests and farmlands and farmers as well. It causes

. hundreds of millions of dollars of damage to crops each year. It contributes to
urban decay, and deterioration of property values. In total, the economic losses
resulting from uncontrolled air-pollution-are estimated to be 11 billion dollars
annuaily, ‘And this figure, Mr. Chairman, represents.only the price of living .
with polluted air and, to some. extent, cleaning up the dirt: it leaves everywhere.
Currently, then, the costs of inadequately controlied air pollution are measured
in the billions of dollars annually, while the costs of control action are in the
-millions. Clearly, the cost to society as.a whole. for cleaner air would be con--
siderably less than what we are now paying. ~We'need tokeep this fact in'mind
when we tity to assess the true cost of controlling air pollution. :

BEven if the problem of air pollution threatened only our pocketbooks, we would
have ample reason-to increase and accelerate our efforts to deal with it. But
the fact is that we have an-even more compelling reason, for air pollution poses a
very serious threat to the public health—to your health and mine.

. There is no doubt that air pollution contributes to the occurrence and worsen-
ing. of such chronie respiratory diseases as lung cancer, emphysema, chronic
bronchitis, and asthma: 'There is even some evidence that certain types of air

pollution. may contribute to.the occurrence of those upper respiratory diseases
known generglly ag:the common cold.  We know from tragic experiénce that
ordinary air pollutants in higher than ordinary concentrations have caused mass
illness and death, both in Buropean cities, notably London, where thousands of
people died in a 1952 air pollution disaster, and to a lesser extent, in the United
States, in such a relatively.small community as Donora, Pennsylvania, as well as
in such large cities ag New York, where at least two episodes are known to have
oceurred. - The harmful effects. of -air pollution at the levels that are common-
place in many American cities-and towng are less obvious, but the accumulated
evidence from epidemiological and statistical studies as well as laboratory and

_clinieal investigations:leaves no room- for -doubt-as:to the connection between

. lengsterm exposure to polluted air and the occurrence of illness and death from

clironic: respiratory-disease.. The threat to health is, in my view, the primary
reason-why, in the past decade, the American people and:their representatives in
the: Congress have called increasingly for decisiye’ action at all levels of Govern-

ment to put.an end to contamination of the air webreathe. - . G

" Mr. Chairman, ‘we have brought together a, great deal of the existing scientific

information:on this problem ‘in.order to make available documentation of the

health -hazards: of. air pollution, 1 ani.submitting this report for the record.
Tt ig entitled “The Health Hazards of Community Air Pollution.” :
All of the major trends that contribute to air pollution are rising. Our pro-
duction and econsumption of goods and services are increasing. - The number of
meotor vehicles on our streets and highways is increasing.  Our demands for
heat and eléctric power produced by ithe burning of fossil fuels are mounting.
In addition, the enward rush of technology is continuing and is constantly adding .
new and more complex dimensions to the air pollution problem. S
The impact of all these trends is magnified and reinforced by the continning
trend toward greater concentration of people and sources.of air pollution in our

88-240—66—vol, 14
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urban areas. Today, moreé than one-hqlf of the Nation’s total population of some
190 million people lives on “about 10 percent:'of our land grea. Kstimates are
that by 1975, the populanon will:reach' 235’ milhon with three#fourths of: it eon-
centrated in the same small land area.
_In the face of these antlclpated future risés in’ the tfrends that contribute to
.air, pollutlon, we must recog‘mze that the amountiof gir evailadle for our use
will remain constant. There is. no ‘way to i/norease wt Our only sensible re-
course is to control the sources of pollition. Lo
We now know tha can no 1onger ‘be content with ¢ontrol ef.forts Which are
focused almost entirely, n_abatement of the most cbvious and bothérsome types
of pollution. A more comprehensive ‘and more. sophisticated ‘effort ‘is needed to
deal with the air pollution problem in. its present dimen n’sV alnd to ‘prepare
for.its expected future growth. B
.While the control of the many gources of the problem is cleaﬂy the only practi-
cal solution to air pollutlon, ‘this does not-necessarily mean that the application
of control devices or. process changes represent the only means of source control.
Stich matters as the proper seélection of fuels, proper location of ingtallations or
facilities that can contribute fo air pollution, a decision to invest ih mass transit
facilities rather than in.a new highway can also be meang-of source . control
These and similar congiderations must be taken intoaccount if we are to mount
- a really effective attack' i air pollutlon m the second_ half of the Twentieth
Century, : :
, Our Department’s’ expemence 4h this ﬁeld makes it clear that major reliance
. must be placed on measures deésigned to control the sources of pollution and
that effective regulatory control programs at all levels of Government are the
only really practical means of achieving our godl.’ ‘Those who deek an’ over:
simplified, single, pamless solution to air pollution are, in our opinion, refusing
to face the technical, econemic, and social facts that bear on the problem.
The challenge that confronts us, then; is twofold: first and rmost immediate,
‘to find the means of insuring: ‘that existing control technology is applied to the

- fullest possible extent, and second, to find solutions to these technicil problems

which still stand in the way of" bmngmg air pollution under folly effective
control. There can be no: doubrt Mrl Ghalrman, that there is now a very. sub-
' stantial body of technology Tor:the control of ‘air ‘pollution, ‘To beé snre, ‘tech-
nical knowledge and skills’ in thiy ares are contmuing to éxpand and improve,
‘but the faot remains that full apphcatwn of ‘Wwhat is already available would
produce a significant reduction ‘in ‘commufity air’ pollution problems,  This is
not to say that research:and develepment to find new and- better control tech-
nigues should not be pursued as v1gorous1y as possible ; ‘both Government ‘and
industry have important responsibilltiee in this area. But at the same time;
‘we must redouble our efforts to insure application now of the techniques and
equipment available for reducing pollutant emissions from many of the most
_important sources.of air pollution in our cities and towns, ~As a matter of fact
these approaches are so interdependent ‘thdt it can-bé misleading to-view them
separately. The application of existing technology stimulates thé improvement
of technology as no other sgingle factor can. In‘return, the resultmg improve-
ment’ of technology .enhances and faédlitates impvrovements in’ the economie
application. of controls,  ’ i
The task of insuring wide applieation and 1mpr0fvement of technology for the»
“control 'of air pollution ‘is oné which clearly calls for action by all-levels of -
Governinent and by industry.  "The need for such action wag recognized by the
Congress when it adopted the 'Olean Air Act it Deécember 1963 ‘and again -when
© it enacted major Amentménts’to the (léan Air ‘Act in October 1965, including
the Motor Vehicle Air Pollutioh 'Control: Act and the Solid Waste Dlsposal Act.
A major purpose of the activities which the Department of Health, Edncation,
and Welfare is carryiug on under this legislation is to provide natio'nal leader-
i Ship aind assistance to State and local governments m seeking abatement of air
pollution
The Federal air pollution program now includes: research and training activi-
ties, financial and technical assistance to State: and Iocal control -agencies,
action to abate intérstate air pollutlon problems, and the establishment and
enforéeément of national ‘standards for-'thé control ¢f air'pollution” from new
‘motor vehicles.:© Mr. Stern will ‘describé ‘many of ‘thede: activities ‘in ‘greater
detail, Mr. Chairman’;"I'want to discuss briefly some aspects of thls program
‘ that are particularly germane to these hearings. :
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~Clea.n Air Act, t pe Cohgress authorized 4 néw F

V! ly intended to stu;nulate Stdte and 1 i

o tching-grant program un r which

: mlllloq to, State and local, agenc:les o asyi i

* ‘mew control’ programs or ‘lmprovmg existmg progr ééausfe agenéies receiv-
ing these grants are ‘required to increase their own'’s tﬁng for control activi-
ties, the awards’w e have ‘made. to date have res" ted: iﬁ 'n estimated mci*ease !

_control progra s in
unprecedented ‘in this ﬁeld ) . o

n many of its other provisibns, too, the Clean AII’ ct reﬁects the phxloSophy
that regulatory control action is the most effective Wa “of' takmg full ‘advantage
of the techmcal capabihty that ex1sts for dealing With air pollutlon problems

arstate air pollution “p: These" problems arise’‘in ‘large -

: meésure, Mr. Chairman, from air pollutmn .sources ‘that ‘can’ bé'controlted but
.. .are not being controlled, primarily because the people whose health and welfare

endanger live in a State other than that in which the e located.
" In the Clean Air Act Amendments adopted less than a year' the Congress
“again called for regulatory action' to deal with an 1mportan’ ‘air- pollution
source that is national in its impact—the motor vehicle: ‘Under’thig legislation,
. Federal standards have been established by Secretary Gardyer to which gasoline-
s poWered vehicles will be required to- comply, begmmng ‘with the 1968 model
year. 'This is a very important step Motor vehicle pollutlon affects more people
across the country than does any otlier single’ segment ‘of the total ‘air pollution
problem. It is national in seope and of growlng magmtude Tts impact on
health and ‘welfare has been extensively studied and ‘is documented in reports
to. the Congress from' our Department I haye copies’ ‘of ‘the ‘reports:wi
o Mr. Chairman. To cite just one of the ways i fwhich motor vehicle” pollution
oy changmg ‘the ‘environment, we'’ ‘Know ‘that. causes Wides rea e’
- Yegetation, In''the’State of Ne SX‘V ‘Jersey, in cent ' year, 88 vy
- meéntal, grdin, and fruit crops Suffered damage; every ‘eounty‘in t
affected In California, photochemical smog has” ma(‘ie it ‘impos lole to' raise
crops in many areas where ‘such dctivity was once prdﬁtable ‘Nationally, as
long ago as 1962, evidence of damage’ to plants dand material from motor veh1cle
pollution had been observed in parts of 27 States.

The evolution of efforts to control motor vehicle - pollution illustrates the
1mportance of regulatory control ‘action ‘in the air pollution field. A little
“more than'a decade ago, when motor vehicle pollution ‘was first identified as a

: major factor in the occurrence of photochemical smog; - appropriate control
‘techniques were not available. The development of technology that has since
made. it possible to begin controlling this problem nationally 'was clearly stimu-

lated and accelerated by the regulatory control legls tion: deVeloped and passedv
' 'by the State of California in 1959."

; To help take care of some ‘of the major unsolved prol obléms in air pollution

- control, the Clean Air Act authorized an accelerated research and development

effort at the Federal level. In both the Cléan Air Act and the recent Amend- °

ments, the Congress directed ‘that particular emphasis be'given:to the develop-
ment of control téchnology for miotor vehicle pollution and for sulfur oxide
pollution arising from the combustion of fossil‘fuels. Our research efforts in-
clude both the activities of our own:scientific staff- and  work being supported
by grants to non-Federal institutions and organizations and contracts:with pri-
vate industry.’ Additional research is being sponsored through project agree-
ments with other agencies of the Federal Government.  Mr. Stern will describe
all of this'in much greater detail. ' I simply waht to note at this point that we
regard our research activities as an integral pa.vt of the rtotal Federal effomt
to i brmg air pollwtion under better control. :

GOALS FOR ACTION

Mr Ohmrman, in the Glean Air Act, the Gongresa pa.ved the Way for a major
new attack on ‘air pollution. The response of State and local governments has
been encouraging, as I have already noted. The influence of the Clean Air Act
is' reflected importantly also in changing attitudes toward air pollution comtrol
on the part of science, industry, and.the American public. But we:must not
be complacent about the present status.of efforts to deal with this deceptively
subtle problem. The development of a truly eomprehenswe nataonal efort to




48  ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT

‘control air pollution is still very much a goal rather than an accomplished fact.
As President Johnson has pointed out, We have only begun our ‘work. The
great majority of Amerjcans are still ;not's&rved ‘by really effective State and
local control programs. . For the most part, the State and local ‘agencies charged -
with responsibility for preventing and controllinig air pollution do not yet have
adequate budgets, manpower, or legal authority, . "

. To indicate the extent to which all levels of ‘Government and industry must
augment their efforts we have established goals in three important categories
and a timetable for reaching them. In each instance, it is apparent that reach-
ing these objectives will requiré wide ranging efforts by Government as well-
as industry. And often, it. will be necessary to adopt intefim medisures to keep
‘specific :problems from getting. out of hand while we work ‘toward the develop-
ment and application of more permanent solutions. L T :
».The first such goal is a 25 percent réduction. in air pollution. from industrial

_and :municipal sources by 1975; this applies primarily to manufacturing and
»p;-ocessing_aeﬁvi»tles and to such municipal activities as burning and incineration
of refuse. : . . . L e

. To. accomplish. this goal, there must be a substantial expansion ‘of State: and-
local ‘control efforts and of research and development activities both by Govern-
ment and industry. The Federal Government will clearly have to provide:
Jeadership and. assistance in both of these areas. R T

With respect to.the Federal responsibility to support State and local control "
efforts, Senate Bill 3112, which has just recently .been passed by the Senate, -
would enable us to take further steps toward meeting this vital responsibility.
The Bill would authorize: grants to. State and local governments to assist them
in maintaining effective control .programs; this would be in addition to our
present authority to award grants to stimulate the creation of mew programs

-or the improvement of existing programs. The proposed new activity will en-
able the Department of Health, Bducation, and Welfare to help State and local
governments meet the need for sustained, long-range efforts to deal with their
air pollution problems.  In addition, Senate Bill 3112 proposes needed increases .
in authorized. appropriations for our air pollution activities for the current
and the next two Fiscal Years. . ‘ .

To achieve a 25 percent reduction in air pollution from industrial sources, we
must also seek:ways of stimulating private investment in research and control
efforts. Currently, non-Governmental, effort in this area is not at all commen- .
gurate with the magnitude and seriousness of the problem.. In large measure,
this reflects inadequate regulatory contrl action in our cities.and States. But it

is also due in part to.the lack of economic incentives. Since -research. and control -

activity generally does not increase the efficiency of industrial operations or im-

prove the quality of goods and services, such activity is.often giyen a very low

priority. The usual geonomic incentives of the free.market have not been in the
past, and are not now, gn. effective stimulus to-industry. efforts in the air pollu-
tion control field. A sound regulatory program with uniform legal requirements
insure equality of treatment-among competing industries is.an effective.stimu-
lus which encourages industry-efforts to- improve and apply control technology,

“Our second goal coneerns sulfur-oxide pollution from the burning:of fossil fuels,
primarily at.such large installations as electric power plants. This is one of
the most important air pollution problems for which control technology is still

deficient ; however, several promising approaches have been. developed. and. are .

ready for full-scale testing.1-Our:goal is. to demonstrate the feasibility of such .

techniques by 1970. ; .2 g ‘ :

. ‘But because sulfur;:oxid ready; a. s

urban areds, it isressentia terim measures:be adopted to.ke . problem’

from worsening. In brief, such measuresiinvolve: greater consideration of air

pollution problems in decisions on the allocation and use of fuels., We are already
trying to encourage greater use of low-sulfur: fuels.in areas where the sulfur
oxide pollution is now serious. * In addition, serious consideration must be given
to modifying our national fuel-import policies in order to give priority to low-
sulfur fuels and to locating major new fuel-burning installations, primarily

power plants, outside urban areas. ' : ' R N TS I
The third goal ocncerns motor vehicle pollution, which I have already -dis-

cusséd briefly.  Our objectives here are a 2§ pereent redtiction in this problem

by 1975 and a forty percent reduction by 1985. In our: view, these goals can be

achiéved by improvements in control technology applicable to the internal com- - .

bustion engines. But even the ‘most’ effective technology we can envision will..
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iidﬁ'bé adequate to keep this problem from 'Aworsening_ii'n‘ the face of projected
: “fubyre increases in ouyr use of motor vehicles, ' Mgore than 85 million: motor ve-
“hicles-are now in use in the U,8. and this number increases every year. It is

" etimated there will be 120 million vehicles in'use by 1980.

Tor the future, then, the development of alternate power ‘sources’ with less
inherent potential for polluting the air is essential. The hecessary research can-
not be started too soon. 'To insure that such systems “will be-available in time
t0 keep the motor vehicle problem from reaching critical proportions, prototype
models must be available for testing by 1985. This major challenge will obviously
require the combined research efforts of Government and industry. Our pending
‘budget reguest, Mr. Chajrman, includes funds with which we can ’begin planning
«our own efforts in this area and encouraging industry,as well'as private research
-institutions-to undertake similar work. ) Sl
" The disposal of solid.waste materials is a major factor in many of our most
- gérious envirenmental contdinination problems. . The burning and incineration
_of refuse contributes to air pollution in all parts of ‘the country. The growing
‘piles of waste materials lying in-and around countles§ Ameérican communities
contribute to water and soil pollution. And heedless disposal of ‘refuse is, of
course, an important cause..of- the ugliness that blights many of our. fairest
cities and towns 4and is increasingly spreading into- the countryside. :

In years to come, this problem can only worsen unless we make 8 conscious’
effort to bring it under control. As the economy moves upward, we not only
progduce. and -use more goods, we also discard more. As technical advances are
transiated into new products and materials, the character “of “what ‘we throw
away. becomes more varied and. more complex. Moreover, sinee control of air
and water pollution often yields solid waste material, our.progress in these areas
- may also add to the growing waste disposal butden.. ... oo T :

o, dispose of the mounting volume of solid waste withoyt polluting air, water,
< and soil, and thus thieatening public-health, is an ine ly: complex challenge,
" As yet, we are-not now equipped as a Nation to meet it. " But now, forthe first
‘. time, there is hope that we are on the road to finding the necessary capability;

Under the Solid Waste Disposal Act of 1965, the Department of Health, Educa-

tion, and Welfare is mounting a national program to deal withthe waste disposal
problem. The program includes research, technical dssistance, and training ac-
tivitigs, as well &s projeets to dembnstrate new:and promising ways of managing
solid waste probleins and grants to States to assist them in surveys of refuse
problems and planning of needed programs. I am pleased to noté, Mr, Chairman,
that. this program is getting underway very, rapidly, Mr. Gilbertson ‘will report
on.this in greater detail, ... . . e LR

% I-just want to point ‘out that here, too, that Secretary ‘Gardner and I are
committed net te any single approach, but fo full exploration ‘of ell promising
ways of dealing with the problem. Among the most important needs in this
field. are a. better understanding of the extent and eotitrol of such problems ‘ag

“the_ breeding of disease-causing organisms and . ntanination of ‘ground waters

by landfill operations and substantial technical intprovéments-in both the opera:
tion of landfills and the design and operation of incinerators. The possibilities
of recapturing and using heat from incinerators;and of converting refuse to soil
conditioners are also deserving of close attention. . . :

. In,the:-long run, Mr. Chairman, it will not:be suifficient. merely to, find better
ways of disposing of refuse, though this is surely an important objective. Wher-
ever possible, we must also seek'and apply ways ‘of reducing the volume of mate-
rials discarded from homes, offices, and factories; as well-as wiys of recovering .
materials which may be re-usable. -The end. result, it:we are successful, will be
a very important step toward a more beautiful and moré héalthful environment
forall Americans.. ... .. 0 .. P RN i

Mr. Chairman, -I-have tried this morning to throw ‘some:light on the many:
complex ramifications’ of environmental contamination and to;suggest. the-broad
approach which we in the Department of Health, Education, and Welfdre feel
is the most promising way of bringing these problems under.‘effective control.
In the:course of these hearings, you will undoubtedty hear testimony from many
persons whose views differ from:ours with respect-to the seriousness of many
environmental contamination problems and the relative ‘merits of various ways
of dealing with them.- Such differences:of opinion are tobe expected when the
‘subject is as complex as this. one. I think it is important, however, that we
© 4ssess these varying points of viewsin the full light of soine basic facts about
e e;x;;u;onmental contamination and our present understanding of its impact on

society.: : ; : : ‘




50 ADEQUACY -OF TECHNOLOGY FOR, POLLUTION ABATEMENT s

.In the relai;ively sport t;in;me since we in the United States began awakening'
to the threat of environmental contammatlon we have been' able to ‘reach only a
broad and, tentative understanding of its nature gnd effects on man. Ourh
present’ kn0w1edge euggests that the ‘many contammants ‘to which we are - all
exposed threaten our health’ tand ‘welfare in many devious and ‘subtle ways, ‘To:
judge: the ful_ .agmtude and sericusness of the problem requires a great deal
ﬁc1a1 look at 1ts most obvmus consequences

\needed to guard agamst the ingestlon of small'

ancey in, £ood and to insure the purity of dirugs.”
area Jof, occupatmnal healtm there is broad understanding of:the needto prtmeet
workers against many ‘of‘the most obvious hazards inherent. in their: daﬂy job:
activities.. But we have only begun to develop an awareness of -the ful’l imph- B
cations’ of contamination of the environment. That’ we have lagged: in ‘this .
respect is indeed c, for it is contamination of the natural énvironment that
hag the greatest potentlal for affecting the total population, includting infants: -
and children as well 43 the elderly, the healthy as well as the ailmg‘, and adults
of all ages, regardless of their occtipations.

The.Department of Health Education, and Welfare hés a’ long:éxperience by
dealing with all of the ways in which contaminants may reach mah, =~ Our-éxperts
pioneered in developmg research and regulatory programs' to protect the pub ie
heaith and welfa from food, drug and water containinants and. from a ho§ M’ ;
communicable diséages which once caused deatli and disability in truly ¢ ¢y
proportlone, By iden'afymg the mberrelatlonshipsh that exist among. dll ‘of the

the threat posed by e Vrronmental pollution Mr Chazrman, i:hls ig very im jc}r-i
tant, becalise an adeguate air pollution control program must take into considera-
tion the other vectors ‘of’ dleeawse and dleabllity which ‘compound its ‘effects.

I.said 4 few moments ago that we have just begun to recognize that man’s
ab1hty to x;entammate his environment has long since surpassed the essentially.
limited eapacity of otir e '1r0nment to purge itself of such contamination. I
submlt that the Clean Alr Act of 1963 and its Amendments of 1965, and the
o toward implementation of this Congressmnal mandate:

& this recognition: ig real ‘and. concrete; . The several ap- -
proaches towar'd control of the problem in which we are now engaged——rese =
and tra;mng acuvmes, financial and technical assistance to'State and local con-
trol agéncies; and direct Federal abatément action on problems béyond the rvench
of other levels of government—-—oﬁer a. sound foundation on which future A
provements can, be built.: That we must, all of us, seck improvéments is 4 point -
on:which there.can e no gerious dlsagreement The forces of growth and chalge
Wlnch leave tn their wake blems of environmental contamination continue 'to
dccelerate with each- year “passes, The Department of Health, Eduvcation,
and Welfare is pledged to carry out the Congxessmnal mandate for a elean and’
healthy environment for all Americans.

““Mr. Dapparto. Mr. MacKenzle, please come forward

Mr MacKenzie. Tha;

Mr. DADDARIO. As T
statement ¥ o

Mr. Stk Yes; e

" Mr. Dappagrrto, Proaeed please

STATEMENT OF MR. ARTHUR C. STERN, ASSISTANT cmm' DIVI-
STON OF ATR POLLUTTON, DEPARTMENT OF HEALTH, EDUCAT’ION,.
AND WELFARE

M. ST‘ERN Mr ‘ hamnan and members of the eommlttee, T have
submitted for the record a rather lengthy statement of 78 pages and
certaitily I wouldn’t burden you with that amount of reading, I 'hs
an; abbre lated* statement of 12 pages If in your tlme sehedul

1 derstand Mr. Stern W111 give th next’ i
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is too long; I can even abbreviate that further, but I would prefer
to read it into the record. ~ .. . ... o T

“Mr. Dappario. I think a 12-page précis is all right,

Mr. SterN. Thankyou. -~ . . ... . . ¢ PR
T am pleased to have this opportunity to appear before you and
to review the adequacy of present technology for controlling the prob-
lem of ‘air pollution 1n this country. = . S el

Air pollution, as recently as the early 1940’s, was perceived as a
relatively simple problem having to do with the emission of black
smoke and cinders, and confined to a relatively few eastern and mid-
western industrial cities. The, technology for controlling this kind
of air pollution consisted of improvements in-combustion practices,
restrictions on the kinds of fuel used, and in some cases, devices to
control cinder emissions. When smoke became so intense in some

cities as to bring on a public clamor for relief, this technology was
applied and, with considerable help from the fortuitous change from
steam to diesel powered locomotives and the substitution of gas and -
oil for coal in space heating, the. atmospheres of these cities visibly
improved. ’ Cnh P R :

Today, Mr. Chairman, as you are well aware, the air pollution

problem is known to be much more complex than this, and its effects
- are infinitely more serious than was once suspected. Moreover, these
effects are felt daily in every region of the country. o
 As Under Secretary Cohen has pointed out, there are many cogent
reasons why we must control air pollution.: But by far the most
‘compelling reason, the principal reason why the American public and
its representatives have demanded that we restore ‘the atmosphere,
is that air pollution contributes to- illness and death. - . Vo

- Just as our perception of the nature of the air pollution problem
has changed drastically in the past few decades, so has the problem.
changed, and so has our ability to.deal with it changed. -In 1955
when the Federal air pollution program was initiated, there was little
exact knowledge of the kinds and quantities of pollutants in the air,
or of the mechanisms by which they accumulate or are dispersed.
The national air sampling network and the continuous air monitoring
program, both operated by this Department haye since gathered exten-
sive data on the amounts and chemical composition of particulates
in the air, and the concentrations of such gaseous pollutants as nitro-
gen dioxide, nitric oxide, carbon monoxide, oxidants, total hydro-
carbons, and sulfur dioxide. Advances in meteorology have enabled
us to gage the atmosphere’s total mixing or absorptive capacity over
a particular geogra{)hio region, and thus to estimate the degree of
air pollution contro needeg for a given area. i
The technological means of controlling the sources of air pollution
have also been rapidly developed in the past several years. Particu-
late pollutants can be removed by devices which employ principles of
filtration, electrostatic precipitation, or centrifugal force. eous
pollutants can be taken out through liquid scrubbing, vapor recovery,
combustion, and solid adsorption. Open burning, once widely em-
ployed to dispose of a city’s trash and to get rid of leaves, upholstery
~ 1n scrapped automobiles, battery cases, tires, and so forth, can and has
been in some cases replaced by processes which do not pollute the
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atmosphere, Smoke pollution from domestic, commercial, and in-
dustrial incinerators, boilers, and heating systems can be largely
eliminated through improved fuel burning equipment and proper fir-
ing practices. Carbon monoxide and unburned hydrocarbons dis-
charged from the gasoline-powered motor vehicles have been brought
under partial control. In fact, through control devices or through
process modification most sources of air pollution in the United States
today can be brought under control.

None of this is to say that we can afford to be complacent about the
presently available technology for controlling, air. pollution.. There.
. are some 1;:ollutants, like the nitro%len oxides, which today rarely, if .
~ ever, reach what are thought to be harmful levels in many regions of

~ the country. We do not have adequate technology for controlling
nitrogen oxides. There are some pollutants, like the sulfur oxides,
~which today almost constantly reach harmful levels in most of our
metropolitan areas, and the increasing use of sulfur-bearing fuels for
energy and other purposes will undoubtedly aggravate this problem in
the years ahead. We have reached the prototype stage in one ap-
proach to controlling the sulfur oxides, but for the most part we can
control sulfur pollution today only by using low-sulfur fuels. There
are some sources of pollution, like the automobile, whose emissions we
can today partially control, and the federally required national appli- -
cation of this control to new cars in the fall of next year will be a sig-
‘nificant step in balting pollution from the motor vehicle. But the
rapidly increasing'num%)erof‘ automobiles will in the next two decades
wipe out the gain from today’s partial controls. Further, Mr. Chair-
man, we cannot. be complacent about the attractiveness of much of
the technology for controlling air pollution. Pollution controls gen-
erally do not increase the efficiency of industrial production or im-

?rove the quality of the product. In fact, since in our marketplace the
- focus is on minimizing costs and maximizing returns, present-day
pollution controls, which add to costs and not toreturns, are frequently
considered an impediment by those who operate the sources of pollu-
tion. We can expect that this attitude will prevail as long as regula-
tion of pollution varies from place to place, or until the technology of
pollution control is developed. to the point where control is not con-
sidered to be an economic impediment to industry.

In the testimony I have submitted for the record, I have included
detailed discussion of the technology for control of the major sources
of pollution with which we are concerned nationally. These are:
motor vehicles; stationary combustion sources, with particular em-
phasis on the technology of sulfur removal from flue gas and fuels;
petroleum refineries ; steel mills; the chemical industry, both organie
~and inorganic and ineluding the fertilizer manufacturin%indus\try;
foundries; and pulpmills. I will, therefore, skip over this portion
of my testimony soas to use my remaining time to discuss with you
the systems approach to air pollution control and, in broad terms to
outline the extent of the Federal air pollution research and develop-
ment program. This program is described in my written testimony
in greater detail. Shh : S

‘The air resource managenient or systems approach-to air pollution
control is most effective when cotipled with ‘a regional or what has
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been termed an “air shed” program, with the air shed encompassing
all pollution sources in an area and all communities exposed to the air
polluted by these sources. The control program for a particular air
shed is developed rationally. . Standards of air quality are selected;

from this baseline and from data on the natural characteristics of the o

area, standards for emissions from different sources are calculated;
and on the basis of these emission limitations construction and process
codes are developed. ; : :

This approach is attractive and apparently simple. However, cer-
tain fundamental problems must be solved before the approach can
be fully implemented. | :

The first of these is social. Air quality standards, if they are to be
broadly applied, have to be acceptable not only to the scientists who
must devise the means of achieving them, but must be acceptable to the
public, who in the long run must pay for the benefits derived from
their application. I do not believe, Mr. Chairman, that there is any
.question in anyone’s mind but that air quality standards should be
vigorous enough to prevent adverse health effects in even the most
sensitive of the human population. I believe that most of us would also
want standards sufficiently vigorous to prevent sensory irritation,
injury to animals, and damage to ornamental plants or agricultural
crops. However, while it has been amply demonstrated that air pollu-
tion at levels routinely found in community atmospheres is associated
with these adverse effects on health and welfare, there is a vast amount
of research that must be conducted before we reach, if we ever reach,
a perfect understanding of the cause-and-effect relationships between
air pollution and the damage we now observe.’ ' L

Let me at this point, Mr. Chairman, identify some of the more im-
portant areas in which we need to expand our knowledge of the effects
}olf sih}'l pollution. I will limit myself to the effects of air pollution on

ealth. ‘ S

A principal objective for research both now and in the future is to
establish the cause-and-effect relationship between known dosages of
air pollutants, singly or in combination, and the health or welfare of
man under known environmental conditions. This will require the
acquisition of new information at all levels, from basic research to field
investigation. S , : :

- The basic mechanisms of action of many agents-are. ill-defined or
unknown, and we must understand them if we are to define capacities
for physiologic and toxicologic actions, :

As you know, Mr. Chairman, in the Clean Air Act the Congress
recognized the need for yardsticks of air quality, calling upon the
Secretary to publish criteria reflecting the latest scientific knowledge
of the predictable effects of various pollutants in the atmosphere.
This Department has prepared in preliminary form criteria for two

principal classes of pollutants, the sulfur oxides -and the photochemi-
cal oxidants, and is working on criteria for two other classes, the

nitrogen oxides and carbon monoxide. It is hoped that these criteria
-will assist the States and local governments in establishing air quality
standards. Y e ‘ "
The second problem we must solve if we are to apply the rational
approach to air pollution control is technical. "We do not have today
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fully developed methods of bridging the gap between air quality stand-
ards and source emission standards. - 7 dri

" Our methods are particularly deficient for that very situation in
which air pollution is most eritical—the multiple source or urban
situation. For suspended particulate matter we can approximate
the transition using emission inventory techniques. The particulate
matter emitted from each source in an area can be estimated, and from
a comparison between the overall estimate and the air quality stand-
ard a percentage reduction can be caléulated.: For some gases and fine
particles computer programs havé been written: to accommodate a
large number of sources of different categories, to take into account
varying times of maximum emissions, and to take into account varying

meteorological conditions. However, these programs' require a .

wealth of data, and they have not been developed to the point where
they will accommodate reactions between pollutants after they leave
the source, such as the reactions which result in photochemijcal smog,
and they will not accommodate particulate matter that falls out, or
nuisances, such as odors, which usually emanate from a single source.
~ Mr. Chairman, this concludes my review of some of the problems
associated with our present technology for controlling air pollution.
I would like finally to briefly describe for you some of the forms and
the extent of Federal Government efforts to advance that technology.

The functions of conducting and supporting research have been an
integral part of our Department’s air pollution-activities ever since
the establishment of the Federal air pollution program in 1955. In
fiscal year 1966, which ended on June 30, about $14 million was in-
vested in research activities. ‘This sum represented some 55 percent
of the funds appropriated for the air pollution program. For the
current fiscal year; our budget requests includes about $18 million for
research activities, RS : '

Of the total for fiscal 1966, about 30 percent wags allocated for re-
search in our own facilities, mostly at the Robert A. Taft Sanitary
Engineering Center in Cincinnati. About 10 percent was used to
support research by other Federal agencies—the Environmental
Sciences Services Administration and the National Bureau of Stand-
ards of the Department of Commerce, the Bureau of Mines of the
Department of the Interior, and the Tennessee Valley Authority.
Contracts with non-Federal institutions and agencies, ncluding in-
dustrial firms, account for 20 percent. The largest single portion,
about 40 percent, was awarded to nonprofit institutions, mostly uni-
versities, to support needed research projects. ST
_ This research effort includes a broad range of investigations'of the
nature, extent, sources, effects, and control of air pollution, and the
scientific disciplines involved include many branches of the physical
and biological sciences. 'Among the more important elements of the
~program are laboratory studies of the adverse effects of air pollutants

on animals and clinical studies of effects ‘on man, epidemiological and
statistical studies of the occurrence of illness and death in:relation to
various measurements of air pollution, field investigations of the ef-
fects of pollutants on materials and structures, engineering investiga-
tions of the nature and control of pollution from such major sources
as motor vehicles, fuel combustion, and manufacturing activities, and
studies in the social sciences. - 5, S s
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~* iOther Federal agencies play an important role in our research ef-
forts. The Weather Bureau of the Environmental Sciences Services
Administration of the Department of Commerce has carried the major
burden of meteorological studies. - The Bureau-of Mines: of the De-
- partment of the Interior is engaged in numerous projects relating to
_ 'the nature and control of pollution from fuel combustion, primarily
~sulfur oxide pollution from the combustion of fossil fuels. - The Ten-
- nesses: Valley Authority is active in meteorological and engineering
- studies relating to pollution from large fuel-burning installations;
~ the Agricultural Research Service and the Forest:Service of the De-
_ partment of Agriculture in studies of-air pollution effects on plant life
. and the Bureau of Standards of the Department of Commerce in
- studies of the basic chemistry and physics of air pollution. The Li-

_ brary of Congress has been our principal bibliographical resource.
Although not in contrast to the above noted agencies, recipients of
~air pollution research funds by transfer from this Department, the
Office of Coal Research of the Department of the Interior, the Na-
. tional Science Foundation, the National Space and Aeronautics
- ‘Agency, the Atomic Energy -Commission and the Department of De-
-fense have all sponsored research-of great value to a better under-

 standing of airpollution, its effects and its control. -~~~ - ¢

.« I'have given a rough indication, Mr. Chairman, of the extent of the
~air pollution research and development activities that are presently
- being carried out in the United States. I will be pleased to submit for
the record a detailed breakdown of our Department’s activities in this
area. Mr. Cohen has already given you some material. We will
. provide other material in addition. <Further, as I previously re-
sponded to Mr. Vivian’s question to Mr. Cohen, under an arrangement
with the American Society of Mechanical Engineers we are:currently
- gathering detailed information on the air pollution research-and. de-
~ wblopment activities being carried out under other than Federal aus-
~pices. This information should be complete sometime in the fall of
this year, and I will be pleased to make 1t available to the committee.
‘To conclude my remarks, Mr. Chairman, we have studied the report
of the Research Management Advisory Panel to your.committee, and
weare in agreement, in large part; with the fundamental findings of
' the report.. As the report indicates, the quality of life is to a large
extent’ dependent upon the quality of the environment. But it is'only
in recent years that we have begun to understand this relationship,
_and-particularly to understand how dependent we are oniour funda-
mental resources of air, water, and land. For the greater part of our
+ “historical development our interest in the environment was primarily
‘that of subduing nature so that she would serve man better. Wehad
to convert many of our beautiful rivers.and lakes into practieally open
-sewers before we concluded that we must consérve our water resources,
and we had to experience the tragedy of Donora and the anguish of
Los Angeles before we began to realize that the seemingly infinite
jocean of air that surrounds this planet has decidedly finite capacities
- for diluting and dispersing the wastes we throw up from our civiliza-
- tion. . In our single-minded devotion to achieving the benefits of sci-
ence and technology, we plunged ahead with the abundant:materials
- at-hand, without a very precise notion ‘of where we were going and
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- without serious attention to the possible side effects of our activities
on the environment. Today, it is apparent that we can no longer
‘with impunity discharge wastes indiscriminately to the environment.
Tt is apparent today that we must use our science and technology to
control the byproduct problems of our industrialized society, as well -
as to producs the goods and services we all increasingly enjoy. And -
it is apparent that we are going to have to run very hard in the imme-
diate years ahead just to keep pace with the problem. We must greatly.
‘expand our application of technology to the sources of pollution, and
we must accelerate our efforts to further develop that technology. I
“am convinced, Mr. Chairman, that the attention focused on these needs -
. by this committee will make a substantial contribution to our progress -
toward the control of environmental pollution. SR S
Thankyou. = oo
Mr. Dapparto. Mr. Mosher? -,
- Mr. Mosurr. Mr. Stern, just & question concerning the D
- research activities. =~ © ‘ D T e T
Page 14 ‘of Secretary Cohen’s prepared testimony has to do with
motor vehicle pollution, and he says there, “but even the most effective
technology we can envision will not be adequate.” Is your Depart- .
ment funding research, either in-house or inde}ﬂandently, which you -
might refer to as “far out”—that is, technology which, even though you. .
can’t envision it today, may become a reality tomorrow? .Are you .
using some of your research funds independent of the automotive :
‘industry, looking for “breakthroughs” that will make this statement
~ of Secretary Cohen no longer.true? .~ .0 .
~ Mr. SterN. In our research plans for this fiscal year, we have 4l
located approximately a hundred thousand dollars for studies in the so-
‘¢alled far-out area that you are talking about—the electric battery- .
type automobile, the fuel cell-type automobile. We recognize that
this is such a small sum that it-'can do no more than accumulate the
necessary information on which to base a much more substantial pro--
gram that can be recommended at a later time. : 1

Mr. Mosrer. You are hoping, though, to put some people with erea-

partrﬁénﬁ’s :

tive capacity to'work on this? L

~ Mr. SterN, Yes; we already have some people who are quite con
versant with the field, have made a number of visits to places that'are
working in this technology and assembled a large amount of data, so
that we are in“a position ‘at tlis time to get an appreciation of the
nature of the work that has to be done-in order to even start on in-

‘vestigations'in this far-out technology. = =~ '
" Mr. Mosuzr. For example, I'heard the other day about claims by -
a Professor Melmsn, of Columbia, concerning ‘ideas that he has for
reverting to steampower but using ‘combustion from fossil fuels in a
way that would not pollute the atmosphere. ' Does this committee have
- assurance’that you folks are considering ideas like that even though
they may sound impractical? Atre you working on that sort of idea?
‘Mr. SteRN. 'We haveno reservations on new ideas. We are prepared
to encompass any-and.all ideas in thiz far-out tachnology becausc we
recognize ‘that when you are looking this far in the future, you can’t
draw a 'diagram as to just what the vehicle is going to look like. You "
have to ‘accept ideas which include the use of steam, the use of bat-
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teries, the use of fuel cells or, as I believe Professor Melman has also
indicated, a vehicle that stores up energy in a rotating flywheel, and
which occasionally stops at a place where an electric motor can re-
- supply energy to the flywheel. “All of these ideas are grist for the mill.
‘ r. Mosaer., That isall. 0 00 0
Mr. Dapparso.: Mr. Brown? = . '
. Mr. Brown. No questions. ¢
" Mr.Dapparto. Mr.Ryan? 1o oo 0 e
- Mr. Ryan. Mr. Chairman, I was concerned about a statement on
page 12 of the Secretary’s statement. He stated that the first goal
is a 25-percent reduction in air pollution from industrial and munici-
pal sources by 1975. My question is, could we get a greater reduction
- if we spent more money ¢ And,if not, why not? - S
My, Sern: 1975 is quite close in terms of the time. it takes to re-
. build any substantial part of our industrial establishment. Since
* " we are talking here not essentially of new. construction but things
~ that have to be done to plants which exist at present, I think it would
~be a tremendous achievement if we even made thisgoal. .~ .
. Mr.MacKexzie. May I comment on this further,sir.
Mr. Dapbarro. Certainly. SRR [ T

Mr. MacKenzie. I think one of the impediments to making more
rapid progress than has been indicated in Mr, Cohen’s statement re-
lates to the existence and scope of activity of State and local govern- -
ment regulatory control activities. I would like to point out to the
committee that not more than half of the urban areas which are in
need of regulatory control programs’for air pollution control now
have them, and of these the majority of them are ogerasted at an in-
- adequate level to do the kind of job'that you are inferring might be
looked for. s b s U e
 On the State government level, it was only about 14 years ago, in

1952; that the first State set up a State air pollution control law and
~ started operating a significant air pollution control program.
- In the intervening period we now have ‘about half the States that
have significant laws on the books. But, only a handful of these are
op,ra;«ti'n% programs that are at an effective level. So that I think

a

what is lacking as related to this goal is not so much the technology

as it is the development of the control programs on the State and local
levels of government that would: gﬁ’ectgivély “see that ‘the available

- technology is employed.

~ Mr. Dabparto. If that were to ‘be done,wha effect would Eiﬁshé;ve

~ on'the percentage figures Mr. Ryan referred to?

“Mr. MacKenzie. Well, of course, in any of these, as ‘was indicated
by Mr. Cohen; necessarily there is a time schedulethat is involved in
effecting a rolfback of pollutant emissions. .~ Do

As an example, many of the major steel manufacturing centers in
the country in the past several years have been' confronted with the
problem of controlling pollution from steel manufacture, and in the
main this has required looking at the feagible design and construction
periods that could be incorporated in‘the schedulingin order to effect

“the necessary improvements. In the majority of these centers this has

~ led to agreed-upon ‘schedules that would reduce the pollution  from .
this source, which T am using solely as an ‘example, over a ‘period
which varied from 7 to 10 years generally. . ook
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- Now; this is significant progress but: I think it needs to be pointed
out: that there: isn’t:any valve that you can shut off that would stop

the pollution. In the main:it.takesia significant time period to ‘@e-
tually-accomplish some-degree of improvement, As a further exam-

ple, in the field of pollution from automotive vehicles, we have issued
standards that are obligatory on the manufacturing industry: begin-
ning with the 1968 model year. Now, with something over 80 million
vehicles already on the road, the inCOrporation of controls on the; 9 or
10 million vehicles:that will come out in any one year is not going to -
result'in a/rapid ¢hange. in the pollution emission picture: from.
automobiles. ' i s e st e L
This will be & gradual change for the better and is:reflecte the
percentage improvement:figures that were cited by Secretary Cohen, .
* These factors, sir, limit:what we think can be'accomplished reasonably. =
We are hopeful that these actions can actually be accomplished; ahd
if they come about, then I think we:will -be well on the road to signifi-
cant improvement. I-want to be net only hopeful about what we can

i

do, but also realistic about what it is possible to accomplish. LA
- Mr. Ryan. Well,:if the political institutions were more advanced,
I take it that technology could go ahead and develop the means to re-
duce air pollution by more than 25 percent in the next 10 years, 7
- Mr. MacKenNzie. Yes, I think the limitation on our improvement:is
" more-of & pelitical and socialinature as of now, certainly with respect

~ to pollution from statiochary me:
- important reservations.  Thesulfuripollution problem is one in wh

urces, than it is technological with some:

b
‘there is a real basic need for improvement in technology. = :
Mr. Mos=ER. Another major: eélement certainly is the private in-
vestment that would be required. You are talking about steel plants.
Isn’t the capital investment—— o e
Mr. MacKunzimz. -Capital investment is relatively high but in terms
of percentage of the total investment in the manufacturing plant, it
Isnot great. .. . = o oo Ganl . e el
~Mr. Dappagrto. Mr..Ryan? = = g otk ey g
- Mr. Ryan.:X would like to bring out one other point on this ques:
- tion of political institutions. It refers to the matter of air sheds and
- regional centroli-; How much: thinking has been done in termsiof de- -
veloping this on a nationwide grid pattern or something of that nature?
- Mr. MacKenzie. We have been endeavoring to sell this concept
sir. In the Clean Air Act there is provision for additional finaneial
incentive by grants for program development to State and local agen-
cies when the regional concept is incorporated in the applicant’s plans. .
' Inthis way, for example, on a program improvement project, the
grant, instead of! providing $2 of Federal money as is usual for most -
-projects, would be increased by 50£Iercent for a regional project to make
1t $3 for each matching dollar by the applicant. - - .. ... ...
© In spite of this; I frankly am personally disappointed at the extent
to vhich this financial incentive has resulted in-regional programs. I
don’t think ‘it has been as effective as I-had hoped that it might be.
Mr. Ryan. There you are leaving the initiative to the local goveérn-
ments and the regions. . Has your Department or any agency of gov-
ernment, given any thought/to: defvelo%ing\ a national air shed grid so
to speak, which would then be something that you could present to
the Congress? - O Fle El e s
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- Mr. MacKenzie.. We have currently been operating on the directive
that is included in the Clean Air Act that the primary responsibility
for control of air pollution rests with the. States-and local govern-
ments.. “We think we need to give this a fair trial. -If it does not
result in the improvement that we think is desirable, we will come back
and r(g()iort so to the Congress and hope that.the policy will then be
changed. .. - en ok

MI‘gVIVIAN Will the gentleman yield a minute. I can appreciate
his coneern because:I remember driving to his. district, and by the
timehI got through the Holland Tunnel T was. incapable of smelling.

: %\7{[1' RgYAN. How much time do you intend to give the local com-
munities and governments before you come forward with something
that is a. more nationally oriented plan? < :

Mr. MacKenzie. Well, I wouldn’t like to set down a definite time
scale for this, Mr. Ryan, at this point. .. Under the terms of the Clean
Air Act, however, in certain regional areas which are interstate in
character, we are making studies for the purpose of determining
whether or not. more direct Federal. action may be called for.

With respect to the New York City metropolitan area we have al-
ready initiated a Federal abatement action involving pollution which
flows either way across the State line from New York to New Jersey
or vice versa from New Jersey to New York. -

We expect to hold the first formal conference in connection with
this abatement action a little later this fall. =~ '

 Mr. Dapparzo. So the techniques are developing in this direction ?

Mr. MacKunzie, Yes. - S e

Mr. Dapparto. Not as fast as we would like, apparently.

Mr. Brown? ; . BEaT : ;

Mr. Brown. Mr.: Chairman, .could I explore a slightly different
aspect, of this? Perhaps this was touched on by Secretary Cohen,
but is there any scientific discipline which is primarily concerned with
the development or the progress in the field of waste management or
pollution control which could be assisted in. the same fashion that we
provide assistance to other scientific disciplines? Is there a develop-
Ing discipline in this single area? I recognize the fact that many
disciplines contribute to it. but is there something more specific that
could be encouraged?. . . ) R L

Mr. SterN. . There is support provided by the Public Health Service
both in the specific area of training for air pollution and in the more

eneral .area of environmental health which. includes not only. air

ut also aspects of land and water, - Support is thus being provided
both at the level which looks at all of these disciplines as a unit, and -
at the separate discipline. v o

In the particular area of air pollution we are supporting university
training this year at 20 universities and in the coming fiscal year we
expect to expand this to 88. This year we are supporting as either
fellows, or by stipends from the university training grants, 159 fel-
lows at university level air pollution training and this will be expanded
this fiscal . year to 268. - 4 S e ;

And, at our own training facilities in Cincinnati, where we have
short-term training courses this past year we have trained about a
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thousand people in 1 and 2-week training courses and we will ex-

~pand this %’y 50 percent:this year. ‘ =
Mr. Brown. \g;gll,l would like a little more ihformation on this.

I know that in California we have the State government enter into

certain -contracts-to make use of derospace technology, the:so-called -

systems engineering ‘groups. ‘One of these was a waste management.
contract. It went to a. company which had no prior experience in
waste management per se, but was loaded with systems engineers. “So,

I presume they brought in the specialists that they needed and at-
* tempted to construct in the brief study that they made, some sort of
- approach based upon their particular expertise. But, there’s-a very
real problem in developing a specific scientific skill directly related
to this. I know when Los Angeles County set up their air pollution
~ control district, they brought in chemists, civil engineers, all sorts of
~ people that they thought would have a background related to this,
but none of them really had experience in the total problem of how
you control air pollution in the sense that you have been talking about
it here, : : . ’ ‘ C

I think we need to encourage this sort of approach, and if necessary
we need to look backward. It just occurred to me while you were talk-
ing, that in this country we have had some examples of very skillinl
~ waste management. in very prosaic ways. - For example, the Dutch
farmers in Pennsylvania used to and probably still do, carry on a very
~ fine type of agriculture based upon the fact that they don’t waste
anything. They compost the manure, they do everything necessary
to build a closed loop out of ‘their agricultural operation. - And, we-
need this sort of an approach to our whole scientific technology or in-
dustrial technology today. T’mjust wondering if we are making any
approaches in this direction or if we need to encourage further ap-
proaches to additional training drafts and things of that sort.

‘Mr. Ster~. This is the sort of approach that is being encouraged
in these environmental health type of training grants which are being
made to universities where the students are being given course work
and do their research in an interdisciplinary area tia.t unites and re-
lates all of these problems, one to the other. ;

Mr. Dabpario. Mr, Roush? ' - I

Mr. Rousu. Mr. Chairman, although you indicated that the com-
- mittee would be getting this I want to restate my own feeling that we

should know the answer to several questions, pertaining partieularl
to specific information.  For instance, we should know how m’ucK
money is being spent by HEW to whom it is being allotted, how many
Eeeople are involved, the nature of their skills, where the research 1s

ing done, a description of the work which is being done by HEW,
by other Government agencies who are being financed with HEW
funds, and by privaté institutions and nonprofit institutions carrying
on work with HEW “funds. Then, Mr. Chairman, I had a more
specific question. T’m wondering how you bring together the informa-
tion whieh is obtained bi‘thgixfa;riousreseareh projects being financed
b]y‘HEW and various other gﬁﬁemm@ﬂﬁaﬂ'ageh‘ci‘és. TIsyour office the
clearinghouse for the bringing together of such information?  (In-
formation requested is contained in'vol. II; under Section for HEW.)

Mr. Stern. We have within our organization an Air Pollution
Technical Information Center. This is the first of the governmental
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type of technical information centers that are the result of the study
by the Office of Science and Technology as to how governmental agen-
cies should develop a technical information resource. Through this
activity we attempt to maintain a central source from which people
can get information on what is going on not only with 'governmental
“funding but also from any support, and to make it readily-available to
theugu lic. 'We 'have had numerous publications and attempt as
rapidly as information is obtainable to make it available by Euf lica-
tion either in the form of technical papers that are published by tech- -
nical societies, or of publication by our own agency. SR

Mr. Rousn. I gather that industry is doing a great deal with the
problem of air pollution. Is there a means of getting the results of
their endeavors into this office so that it, too, might be made available
to other industries and other users ¢ ST : :

‘Mr. Sterw.  In cooperation with the principal technical association
inthis field, the Air Pollution Control: Kssoc'!ation., we jointly-support
the publication: of -what: are ealled APCA: abstracts—Air Pollution .
Control Association-abstracts. - ‘We have contracted with the Library
of Congress and with other agencies to obtain the basic literary. re-
gources and make them available sothat they can be published. < This
ineludes -information from: industry- sources as well as"from gov-
- ernmental sources that are published either by this technical associa-
tion or elsewhere in the world. o ' :

Mr. RousHa. Isthere any way that an industry which has a particu-
lar problem can direct its inquiry to you? They may say, “We are
engaged in the manufaeture of the following product and in' the
dourse-of that manufacture we follow the following processes: We
have an air pollution %)-roblem.; .and do you have information which -
would be helpful to us?” Can yowanswer that inquiry without send- -
ing them a pamphlet ? N : o

%Ir SterN: We have in addition to this Air Pollution Technical In-
formation Center a fairly large organization known as our Technical
Assistance Branch. This organization which has its headquarters in
Cincinnati has been set up primarily to provide technical assistance
to States, to cities, and to industry, and we have developed in this
group expertise to answer most of the kinds of questions that cities, .
* States, or industry ask with regard to air pollution. - E

Mr. RousH. Just one more question, Mr. Chairman. In your testi-
mony you mentioned ‘that Germany and Japan were taking certain
steps to solve their pollution problems. Do we have a program where-
by we can definitely bénefit from the research which is being con-
ducted in other countries? ‘ SR s

Mr. MacKeNziE. Yes.

Mr. Rousm. Isitsufficient? - - ‘ :

‘Mr. MacKenze. I think we are fully cognizant of most of the
significant work that is going on in the air pollution field elsewhere
in the world. We have kept up on this by participation in a series -
of international organizations to the extent that we consider appro-
priate, and also through ‘bilateral arrangements with a number of
countries as well. ’ v e Ly

“For example; we have cooperated with the World Health Organi- -
zation by participation in their expert committees. We have also

68-240~—66-—vol, 1—5
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assigned to the World Health Organization an epidemiologist from
our staff to assistit-in getting data from various countries that would
be. of ‘interest to us-and to other countries. - The Organization for
Economic Cooperation-and Development, to which the United States
- is-a party, has a group which is fostering cooperative projects in the

air pollution econtrol fi,ld in which members of our staff participate.

- We have collaborated with the Economic Commission for Europe
whichiis -engaged in the development of certain types of standards
relating to the control of air pollution. =~ - ;

‘We have a bilateral arrangement with West Germany in connection
with studies relating to the control of air pollution, particularly from
%uto}r:mbilesf and from -fuel combustion. This is. being developed
further. .- ..« - oo REERT S ‘ o

We have a bilateral agreement with the Japanese through the
Science. Board -which has  a- specific. Committee on Air Pollution.
There is a-severe air pollution problem in certain parts of Japan
and there are cooperative research projects that have been inaugurated -
under these auspices. We have assigned an epidemiologist to the
Tokyo-Yokohama area for collaborative work in studies of the so-
called Yokohama asthma which has been very bothersome to military
personnel . assigned in this area and is a troublesome problem also
in_the local: population. = , o

Mr. RousH. 1 would like to be exposed to it for about a week.” T
think it might be very helpful right now. Go ahead.
= Mr. MacKe~nzie. Well, T cite these as examples of our activities

" -in the international field. They provide opportunities, in my opinion,

that we should: take advantage of in order to keep fully abreast of
- what is going on elsewhere in thé world. : ,
~+Mr. Rousu. Thank you, Mr, Chairman:

Mr. Dapparro. Mr. Vivian?

.- Mr. Viviax. On the subject of automobiles and pollution from auto-
mobiles, I get the impression from the Secretary’s testimony that you
see no solution on the problem of automobiles and air pollution there-
from éxcept by replacement of the power system of automobiles by
something other than an internal combustion engine. Is that a cor-
rect statement, sir? = : :

Mr. Stern. I don’t know as I would subscribe to that. I think there -
are opportunities for improvement in the internal combustion engine
that we haven’t fully explored. We really don’t know the limits to
which the present powerplant can be improved. We have some doubts
as to whether it can be improved to the extent that we can double the
number of antomobiles without putting devices such as afterburners
on cars. I wouldn’t say at this time that we have written off the pres-
ent form of engine as an impossible one for further improvement.

~Mr. Vivian. You regard the fuel cell as a possible alternative.
source of power?

Mr. SterN. Yes.

Mr. Vivian. And if you have fuel cells:will you not almost totally
eliminate the problem except in the generating plants which generate
the power in the first place?

: Mg' SterN. We don’t have enough experienee with the exhaust prod-
ucts from fuel cells to know whether they might have objectionable
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chemical substances in them which are manufactured in the fuel cell in
the same way that the exhaust from an automobile has chemical sub-
stances manufactured in the combustion chamber. ’

‘Mr. Dappario. Mr. MacKenzie, you mentioned that these antipollu-
tion devices for automobiles relate to new cars.  'We have, however,
had some experience in California. How has this worked out? Has
the device, which I understand costs $50, been accepted by people?
Do people recognize its worth? Has it gained wide enough acceptance
- so that buyers could be enticed to make this extra expenditure even for

aused car or for cars already on the road? o

Mr. MacKexzie. The experience in California to date has not' been

as successful as the California authorities had hoped it would be with
respect to the application of control devices to used cars. - -
The California law authorized a requirement for application of
devices on used cars in accordance with standards and criteria that
would be adopted by the California board authorities. Up to now,
this has not been invoked except in a partial way about 2 years ago.
That application involved a partial requirement for installation of
pollution control devices on used automobiles specifically for the instal-
lation of so-called blowby devices intended to take care of the emission
~ from the crankcase of an engine by recirculating this back to the intake
of the engine where the emission is then bumef as its goes through the
engrine again. : : :

hese devices are relatively inexpensive. They were estimated to
cost not more than perhaps $15 each when installed on a used car.
The experience in installation with them, however, through the private
automobile dealers, the garage mechanics, and others that were in-
volved, was not very happy—initially. Apparently almost everything
that was possible to go wrong did, I guess. Consequently, the require-
ment for installation of devices on used cars in California is not
~ currently being applied. It is still being given consideration and I
believe, under the present law in California, if devices are certified by

the board that will meet the State’s standards and criteria, these can

then be required on a schedule that would be set up by California
authorities. To date, however, this has not been done. :

Mr. Dappario. Mr. Stern, you touch on the very serious problem
of air pollution as a cause of disease and ill health. I wonder what
research is being done in developing devices to clean up the air imme-
diately prior to inhalation, including such things as masks, home
devices, and others. , e

Mr. Strrx. There is work going on in the area of development of
improved respirators. This is not a charge of our Department. = Res-
pirator certification is and has been for some time a responsibility of
the U.S. Bureau of Mines who set the standards for respirators.
However, we have been supporting by research grant studies at Har-
vard of improvement in respirator design and studies that relate to
the form and fit of face masks and to the ease or difficulty in using
a respirator—how much effort the individual must expend in breathing
through a respirator. In buildings, of course, air El‘ters are used as
part of the means of cleaning air entering the building. Here certi-
fication methods have been developed by the U.S. Bureau of Stand-
ards. We have not been involved in methods of development or
testing of air filters for buildings.
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- Mr. MacKenzie. May I comment. on this, Mr. Chairman?
- Mr. Dappario. Yes.
Mr. MacKenze. We have con81dered it proper that our prime focus
~ should be on the control of air pollution and not on means of personal
protection by people. We would far prefer to take the course of main-
. taining the quality of the atmosphere so that it. would be suitable for

breathing purposes rather than resorting to and promoting an system
by which people would have to go around with masks on. cannot
see this as a practical approach

Mr. Dappasro. I recognize that, but it is good to know that support
is being given to this area of consideration.,

(The biographical, statement and complete prepared statement of
Arthur C. Stern. follows ) : v
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PREPARED STATEMENT BY ARTHUR C. STERN, ASSISTANT CHIEF, DIVISION OF AIR
PorLuTION,. U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

‘Mr. Chairman and Members of the Committee :

I am pleased to have this opportunity to appear before you and to review the
adequacy of present technology for controlling the problem of air pollution in
this country.

Air pollution, as recently as the early 1940’s, was perceived as a relatively sim-
ple problém having to do with the emission of black smoke and cinders, and
confined to a relatively few Hastern -and Midwestern industrial cities. 'The
technology for controlling this kind of air pollution consisted of improvements in -
combustion practices, restrictions on the kinds of fuel used, and in some cases,
devices to control cinder -emissions. When-smoke became 8o intense in some
cities as to bring on a public clamor for relief, ‘this technology was applied and,
with considerable help from the fortuitous change from steam to diesel powered
locomotives and the substitution of gas and oil for coal in space heating, the
atmospheres of these cities visibly improved.

Today, Mr. Chairman, as you are well aware, the air pollution problem is
known to be much more complex than this, and its effects are infinitely more
serious than was once suspected Moreover, these effects are felt daily in every
region of thecountry.

One of the prlncipal ‘reasons the contemporary problem of air pollution must
be controlled is that we know ithat it adversely effects human health. . The tragic
episodes of acute air pollution have made it clear that in high concentrations
over very brief periods of time air pollution can cause death and disability. In
Donora, Pennsylvania, in October 1948, during a short period of temperature
inversion and fog, approximately 6,000 persons became ill, out of a population of
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14,000, and 17 persons died. Those present in the’'town durihg the period re-
marked on the heaviness of the fog, and on the intensity:of the familiar odor of
sulfur dioxide coming in large part from a local zine roasting plant. Autopsies
were performed on five of the dead; a common’ finding: was acute irritative
changes of the lungs. Ve e

In London, in December of 1952, the weather produced a pea soup fog and for
a period of four days stilled the atmosphere to bring about an accumulation of
pollutants. A few months later, when mortality statistics’ were reviewed, ‘it
was discovered that the city had experienced 4,000 excess deaths in a 7 day
period which started with the first of the fog. . . i

There have been other recorded episodes and some probably unrecorded. As
recently as 1963, during a fifteen day period.of acute air pollution-in New’ Yotk
City, the average number of deaths exceeded the average number for correspond-
ing periods in other years by 647, The combination of air pollution, cold
weather, and influenza has been cited as the cause of the New York episode.

I would like to point out here, Mr. Chairman, that we have today no foolproof
scheme by which we can predict thie potential for an air pollution episode and
on the basis of such prediction take timely action to prevent an episode. Vir-
tually all our metropolitan areas and a great many industrial towns have ‘the
potential for an air pollution episode. They have the sources of pollution, and
they experience to some extent the meteorological stagnations that cause pollu-
tants to accumulate. The degree to which we can predict an air pollution episode
-depends not only upon our assessment of what will be discharged to the-atmos-
phere some hours or days hence, but also upon the accuracy and reliability with
which we can predict the weather at that time. ~Although the art of forecasting
weather conditions conducive to the buildup of pollutants has been slowly but
surely developing, this art has hardly been brought to ‘the point where we can
entrust it with our health and welfare. : AT e TR

At the present time meteorologists from the Environmental Sciences Service
Administration of the Department of Commerce, on assignment to the Division -
of Air Pollution, forecast air pollution potential advisories daily. The areas
covered by the individual advisories are at least 75,000 square. miles, which is
roughly the size of Oklahoma; and the lines defining the advisory areas are
roughly 100 miles wide. The micro-climatic conditions prevailing in any partie-
ular communty depend upon a great many factors additional to those which
produce these large scale anticyclones. 'While our Department, Mr. Chairman,
has encouraged the States and local governments to use these air’ pollution ad-
visories as one of the precautionary steps thdt can be taken to prevent mass
tragedy, we consider this weather advisory activity only as supplementary to .
the control of air pollution. 0 . e i sk :

Of even greater concern to us than the episodes of high levels of air pollution
and their immediate effects are the effects on human health of long term ex-
posures to low levels of air pollution; levels that routinely occur in virtually all
of our metropolitan areas and in countless industrial towns throughout the
United States. I would like to clear up any possible confusion on this matter
of the health effects of chronic exposures to ordinary levels of air pollution. We
are still accustomed to thinking that a disease state is brought about by a single
cause—a carryover from-public health history when almost total emphasis was
placed on the bacterial or viral agent that had te be present before a particular
communicable disease could be-diagnosed. ~This postulate has served us well and
continues to serve us well. However, the idea that one agent is wholly responsi
ble for any one disease state cannot provide the solutions we need today in deal-
ing with the increasing incidence of chronic disease. There is a congiderable
body of evidence which makes it unmistakably clear:that air pollution is asso-
ciated with chronic respiratory disease. Various studies have shown .that death
rates from cardiorespiratory causes correlate in general with:air pollution levels.
Other studies have shown that asthma attacks have correlated with variations
in sulfate pollution and with the incomplete burning of refuse. One study
demonstrated that persons living in a. town where air pollution is high- displayed
significant differences in average airway resistance when compared with persons
living in a town where pollution levels were lower. -The result. of laboratory
studies involving exposure of animals; and in some cases humans, to controlled
concentrations -of ozone and sulfur dioxide agree generally with the results.of
these epidemiological studies. One significant investigation resulted in- the
development of lung cancer in laboratory animals infected with influenza virus
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-and later exposed to inhalation of an artificial smog of ozonized gasoline. These
are but-a few highlights of investigations that have been carried on and which
indicate conclusively that air pollution is associated with the important chronic
‘respiratory diseases of lung cancer, emphysema chronic bronchitis, and asthma.

But this is not to say that air pollution is the cause or the agent which brings
on any one or all of these diseases. There may be several agents. Chronic
bronchitis, for example, which has been established in Great Britain as a specific
disease entlty, develops over a long period of time and may become crippling

-through a combination of many factors—air pollution, smoking, repeated bouts
with infectious agents, oeeupatmnal exposures—all affected, perhaps, by heredi-
tary predispogition. - The point is, Mr. Chairman, whether we call air pollutlon
one of sveral causes or name it as a contributing factor, the evidence is
abundantly clear that air pollution is a hazard to health.

As Underseeretary Cohen has pointed out, there are many cogent reasons why
we must control: air pollution. But by far the most compelling reason, the
principal reason why the American public and its representatives have demdnded
ahathwe restore the atmosphere, is that air pollution contributes to illness and
-deat

Just as our perceptlon of the nature of the air pollution problem has changed
drastically in the past.few decades, so has the problem changed and so has our
ability to deal with it'changed.. ‘In 1955 when the Federal air pollution program
‘was initiated,; there was little :exact knowledge of the kinds and quantities: of
-pollutants in the air, or of the mechanisms by which they accumulate or are
dispersed. "The National ‘Air. Sampling Network and the Continuous Air Mon-
itoring Program, both operated by this Department have since gathered ex-
tensive data on the amounts and chemical composition of particulates in the
air, and the concentrations of. .such gaseous pollutants as nitrogen dioxide,
nitric oxide, carbon monoxide, oxidants, total hydrocarbons, and sulfur dioxide
Advances in meteorology have enabled us to gage the atmosphere’s total mix-
ing or absorptive. capacity over a particular geographic region, and ‘thus to
‘estimate the degree of air pollution:control needed for a given area.

The technological means of controlling the sources of air pollution have also
been rapidly developed in the past several years. Particulate pollutants can be
removed by devices which employ ‘principles of filtration, electrostatic precipita-.
tion, ‘or centrifugal force. . Gaseous pollutants can be taken out through liquid

_.scrubbing, vapor recovery, ‘combustion,. and solid absorption. Open burning
once deely'employed to dispose of a city’s trash and to get rid of leaves,
upholsbery in scraped automobiles, battery cases, tires, etec., can and has been
in some cases replaced by DProcesses which do not pollute the atmosphere.
Smoke pollution from domestic, commercial and industrial incinerators, boilers,
and heating systems. can be largely eliminated through improved fuel burning
equipment and proper firing practices. .Carbon monoxide and unburned hydro-
carbons discharged from the gasoline powered motor vehicles have been brought

‘under-partial control. In fact, through control devices or through process modi-
‘fication most sources of au* pollution in‘the Umted States today can be brought

under ‘control.

It seems to me, then, Mr. Chalrman, that we have two fundamental realities

to face concermng the : problem of air pollution in the United States today.
TFirst of all, air pollution is today a major problem in this country. It not only

““costs the country billions of -dollary eéach year in agricultural losses, transpor-
tation delays, and material and structural damage, it contributes in a very real
way for most Americans to the incidence of disease and the premature occur-
vence of death. Further, all the major trends of growth in our socxety—mcreas-
ing population, mcreasmg urbanization, increasing industrialization, increas-
ing use -of fuels, increasing use of motor vehicles—all project ‘a severely
W(msening air pollutlon problem in the near future. The 1965 population of 195
million is expected to swell to 250 million in 1980. A larger percentage of this
larger population will be living on roughly the same land area presently occupied
by our current urban population. The gross national product, probably the
‘best indicator of our overall economic activity and therefore the best indicator
of the demands on our environiment, is expected to climb from the 1965 level of

. $650 billion to $1010 billion in 1980.  Last year’s fleet of 85 million motor
vehicles is expected to climb to 120 million in 1980. - And our present discharge
to’ the atmosphere -of ‘the United States of roughly 24 million tons of sulfur
‘dioxide will, if present trends contmue soar to almost: double that amount;
or 43.6 million tons by 1980.
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. The other reality we nust face, Mr. Chairman, is that ‘in: spite of the fact
that we presently have ‘the technology for controlling most sources: of:air pollu-
tion, we are not by any means applying that technology in adequate measure.
The Clean Air Act and its amendments have stimulated an unprecedented expan-
sion in the efforts-to control air pollution in this country. Totally, including
both Federal and non-Federal contributions, the funds available for State and
local air pollution control programs have increased by about 65 ‘percent since
the adoption of the Act in 1963. On an annual basis, some $20 million is now
being invested in State and local programs as compared with $12.7 million in
1963. As a direct result of Federal grants, efforts are now being made which,
if successful, will bring a total of 70 new air pollution control programs into
being. In addition, 40 existing agencies are improving their programs as a
result of Federal grants. The Federal Government has initiated interstate abate-
ment actions that will ultimately benefit millions of people; we have published .
~ standards which will bring all new automobiles under partial control commenc-
_ing with the 1968 model year; we have stepped up our research efforts and have

" progressed toward the control of gaseous pollutants that once were clearly beyond, - :

our reach. In-all parts of the country the public is demanding better control
efforts at all levels of government, and ‘there is no question that these demands
will accelerate. :But we have a ‘very long ‘way to'go. Although 33 States now .
" have air pollution programs, many of them have neither the authority nor the
resources needed to carry. on effective control activities. ‘Only a half dozen State
agencies engage in more than a nominal degree of abatement activity, and by far
the great majority of States are not even serving those communities which are
too small to operate their own local programs but are nonetheless affected by
gerious air pollution problems. ~For the most part, efforts at the local level are
equally deficient. Our most recent estimate indicates that only 58 percent. of
the urban population of the United States’ is served by local air pollution pro-
grams. On a per capita basis, annual spending for local programs has increased
from a median figure of 10.8 cents to 15.2 cents. This increase is hardly adequate
in the light of estimdtes that an effective control program for a middle-sized
¢ity requires an expenditure of at least 40 cents per capita. e
~'Mr. Chairman, I have presented this, perhaps long, introduction-on the prob-
lem of air pollution because I want to strip away any possible misconceptions of
what our basic needs are in coming to grips with the problem. The problem of
air pollution has grown so enormously in such a relatively short period of time
that we have found ourselves rather suddenly confronted with, if you will, an
enormous aid pollution gap. Let there be no mistake about it, that gap funda-
mentally is the application of controls to the sources of air pollution. The activi-

‘ties carried out under the Clean Air Act have stimulated all levels of government,’

industry, and the public to exert greater efforts in bridging that gap. But we have

barely started. The problem of air pollution continues to grow faster than the

- combined Federal, State, and local efforts to deal with it. _President. Johnson;
sHu,mmed it up in his February message to'the Congress on Preserving Our Natural
eritage: e T R T e L T

" wThe Clean Air Act of 1963 and its 1965 Amendmients have given us new tools
to help ‘attack the pollution that fouls the air we breathe. We have begun to
counter air pollution by increasing the tempo of effort at all levels of govern-
ment. . . . I am heartened by the progress we are making. But I am mindful
that we have only begun our work.,” . o S , AR
‘We recognize, Mr. Chairman, that the Federal Government must assume leader-
ship in this field, but the Federal Government cannot alone do the job. State and

. local government and industry must assume additional responsibilities in con-
trolling air pollution, and the public must be more fully informed of the very real
hazards. associated with air pollution. The pressure ‘of public opinion must be

~ brought to bear against the indiscriminate discharge of pollution into:what is - '

unmistakably in the public domain, the atmosphere. In short, Mr, Chairman,
the course is clear. We must now and in the immediate years ahead greatly -
accelerate our efforts to control the sources of air pollution. We have very real
social and economic incentives, we have ‘the governmental framework through
which we can get at the problem, and we have the technology with which we
can in large measure bring the problem under control, e L .
None of this is to say that we can afford to be complacent about. the presently
available technology for controlling air pollution. There are some pollutants, like
the nitrogen oxides, which today, rarely, if ever reach what are thought to.
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be harmful levels in many:regions of the country. We do not have adequate
technology for-controlling :nitrogen oxides. - s <, i ... o, L
- ‘There;are some: pollutants, like ‘the .sulfur -oxides, which, today almost .con-
stantly reach harmful levels in most of our metropolitan areas;:and the increas-
ing ‘use of sulfur bearing fuels for energy and .other purposes will undoubtedly:
aggravate this problem in the years ahead. We have reached the prototype
stage in-one approach to controlling' the sulfur oxides, but for the most part we
can control sulfur pollution today only by using low sulfur. fuels. There are -
some sources. of pollution, like the automobile, whose. emissions ‘we can: today
partially . control,. and: the Federally .required national .application of . this
control to new cars in the fall-of next year will be a significant step in halting
pollution from the motor vehicle. But the rapidly increasing number of .auto-
mobiles will in the next two:decades wipe out the gain from today’s partial con-
-trols. . Further, Mr. Chairman, we can-not be complacent about the attractives
ness of much of the technology: for contrelling air pollution. -Pollution. eontrols
generally do not increase the efficiency: of industrial production or improve the
wquality of the produgt. :In: faet, since in our marketplace -the focus is on
minimizing .costs and-maximizing returns; present day. pollution, controls, which
add to costs.and not to returns; are frequently considered an.impediment by those
who operate the sources of pollution.  We can expect.that this attitude will
prevail as long as regulation of pollution varies from place to place, or until "
the technology: of pollution control i developed to the point where control-is not
considered: to: be an:economic impediment by industry. G e
I would like in the.remainder of my statement, Mr. Chairman, to review in
somé detail the current adeguacy  of technology for .controlling air pollution,
and to describe:the efforts the Federal Government is making. to advance this
R ‘ MOTOR, VEHICLES =~ .. -

Certainly one of the major sources of air pollution in this country is the
gasoline powered motor vehicle. Today’s motor vehicle discharges four sig-
nificant pollutants to the atmosphere: carbon monoxide, which is a toxic gas;
hydrocarbons, which in the presence of sunlight react with nitrogen oxides to

- form photochemical smog, which in turn has been widely observed in its damage
to plants and its irritating effects on the eyes; the nitrogen oxides, which not
only contribute to smog but which in high enough concentrations are hazardous
themselves; and lead, which is receiving increasing attention by the Public
Health Service of this Department and others because of the possibility: that,
even in very low concentrations in the environment, lead may have adverse -

effects on certain segments of the population.

.. Thee are four sources of emission in conventional motor vehicles : the tailpipe,
which is the most important source of hydrocarbons and the only significant
source of. nitrogen oxides, carbon monoxide, and lead; the crankease, which
receives unburned hydrocarbons blown by the engine pistons and .which until
recent years vented to the atmosphere through a tube; and the gas tank .and
carburetor, both of which permit hydrocarbons to evaporate to the atmosphere.
- Under the 1965 Amendments to the Clear: Air Act Secretary Gardner has issued
emission .standards for all new gasoline-powered atitomobiles -and light. trucks
Sold in the United States commencing with mod¢l year 1968.  These standards.
require 100 percent control of crankcase emission, and limit the concentrations
of hydrocarbons and carbon monoxide that can be discharged from the tailpipe.
The standards-apply for. the life of the vehicle, which is defined as 100,000 miles.
.. Crankease blow-by can be burned by. returning it to the engine intake system.
This practice is not new to Eurgpean car makers and has been.used for years in
America on certain speeial-purpose vehicles. . There are. variations in design:
some return:the blow-by to the dirty side of the air cleaner, others to the clean
side, and still others to the intake manifold through a variable-orifice metering
valve. A further variation, now required in California, consists of dual return
paths of blow-by gases—to both the intake manifold and the air cleaner.
-The principal approach to controlling tailpipe emissions is through engine
modification. In meeting the Federal standards. on tailpipe emissions, all but
one of the country’s car makers is expected .to us what has been termed manifold
air oxidation. . Air is introduced under pressure to.the exhaust manifold near
each exhaust valve, This additional ‘air. at this ‘high temperature location
oxides some of the unburned exhaust hydrocarbons and some carbon monoxide.

The system is accompanied by minor changes in carburetion,
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' The other type of engihe modification system is achieved by a combination: of
“the following changes: ' K U R s
(1) “Leaner carburetor calibration under’idle and _road;lﬁa,d‘seonfdltiops;; ”I'lee

‘leaner’ fuel-air mixture promotes more complete combugtion, v s ol
©7(2) ‘Slightly earlier choke release. - Since time is reduced during which a
rich fuel mixture is fed to an engine, the amount of:-unburned Hydrocarbon
exhausted is reduced. Do ' ' ' : o
“7¢8) Incieased closed-throttle air flow.” This provides a leaner mixture while
idling. R - L Lo
‘ (4:)g Retdarded ignition at idle, This provides more eomplete combustion of
“the leanet idle mixture and minimizes the efféct of increased air flow ‘on idle
.speed. ‘ . . e B i
“ p?%)A vacuum advance control valve, Retarded ignition timing produces-in-
“¢reaséd hydrocarbon emission: duiing deceleration. The control valve senses
“the highet maiifold: vacuum dssociated with deceleration and advances the tim-
ing to normal, " TR e B R et T R e R
" ‘None of these engine modifications decreases the emigsions of oxides of nitro-
‘e, Some may even increase them.' Complete combustion of thé hydrocarbons
- prodiices higher ‘combustion témperatures; and the highier the combustion tem-
“perature, the greater thé oxidation of the-nitrégen in the combustion air, This
Department is currently carrying on intensive feSearch-on the control of nitrogen
oxides, and we expect that development of controls will progress so that nitrogen
‘oxide ‘emission standards can be established for 1970 model year vehicles.” Two
‘specific techniques now under study are exhaust gas recirculation and water
injection, both of which reduce peak combustion temperatures. - : R
- "Another ‘approach to automotive pollution control ‘is through afterburners
- “hi¢h oxidize the products dischdrgéd from the engine exhaust.” Both éatalytic
' and direct flame afterburners were ‘intensively developed primarily by auto-
‘motive accessory manufacturers, to meet the 1959 California standards for-
‘emissions-of hydrocarbons aiid carbon monoxide, "By June 1964 three catalytie
‘afterburners ‘were approvéd for use on new cars in‘California and one direct
‘Aame afterburher was approved for use in both new cars and used cars. - The
approvial by the California Board of more than one afterburnér for new cars
triggered a requirement that the majority of 1966 model ‘year cars sold in Cali-
fornia meet the standards adopted in 1959. - Shortly after the standards were
triggered, theautomobile manufacturers’ announced that their high volume
production 1966 cars to be sold in'California ‘would meet the standards through
-engifie- modifications, and the hew c¢ar market:for afterburners in- California
was bssentially: destroyed for the time being. B
' This markét situation for-afterburners can be changed by any of several
‘happefiings. ~ First, the approval by the Californid Board of a second after-
purner for used cars would trigger the requirement for:their installation on
‘“most used cars in the State.’ Second, the necessity of meeting more stringent
“exhaust standards than the present ones may cause afterburners to become
more competitively attractive to the auto makers, either'in addition to or instead
“of engine modification. - Third, the prospect, in the not too distant future, of
gtandards for oxides of nitrogen in the exhaust should cause a second round
of development of catalysts that will remove these oxides. If the ultimate
route to oxides of nitrogen abatement is by catalytic reduction, it becomes more
attractive ‘to build oxidation catalysts for hydrocarbon and carbon monoxide
removal into the same device. TLastly, the eliinination of lead from:gasoline
~éould conceivably restlt in #n afterburner which would last the life of the car
or ‘at least that- of the-other components of fhe engine exhaust sssembly. A

idevice which ‘has this life, and which combines an oxide of nitrogen reducer - L

‘and- 4 ‘hydrocarbon’and carbon monoxide afterburner, and which, is attacheéd to-
the exhaust ranifold of an ‘enginé having modifications to reduce’ pollutant
emissions, should cotitihually provide ‘an: emission essentially free of dll the
principal exhaust pollutants, That would be a combination hard to beat, |
~ Fuel modification is being studied as a means of lowering hydrocarbon emis-
sions. “However, the ‘only regulation of fuel composition in the United States
intended to @bate automotive emissions is a ‘Los’ Angeles requirement ‘that no
gasoline may be used which bhas a degree of unsaturation greatef’ than Bromine
Number 20. This limits the olefin content of gasolines; certain olefins are more
active than other components in producing photochemical smog, The drawback
to this ‘regulation 18 that the automobile engine cracks gasolines to ‘produce
olefins even if olefing are not originally present in the fuel.
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Any change in fuel composition which would provide the required octane rat-
ings without alkyl lead additives would make possible léad-free exhaust. There
is no national regulation in the United States limiting the quantity of alkyl lead
additives in gasoline. However, there is a.voluntary agreement between manu-
facturers of lead -additives and the Public Health Service as to the maximum
lead eontent of gasoline; this iy at present 4.0 milliliters per gallon (TEL).

. Bvaporative losses from gas tanks and carburetors occur because.these cus-
tomarily have vents to the atmosphere. Evaporative losses from the carburetor
are of two types, vent losses during vehicle operation, and what are called “hot
soak” losses, which occur ‘after the engine has been turned off and the rise in
temperature. of engine parts upder the hood causes evaporation of .gasoline
stored in the carburetor-bowl. Losses during vehicle operation have been sub-
stantially reduced during the last several years by the elimination of -external
vents from most carburetors. ‘Those carburetors that vent externally do so dur- -
ing closed throttle operation to facilitate hot starting and to reduce fuel mixture
enrichment during conditions of high temperature. An experimental system for
- control of “hot soak” losses pumps the fuel remaining in the carburetor bowl back
to the gas-tank after the engine has stopped., Since the bowl is empty when one
wants to restart the car; there is an objectionable delay .in starting which has
to be ‘overcome before this approach to control becomes acceptable. Such sys-
tems are not yet on production..vehicles. . . ’

If there were no vent to allow air to enter the gas tank as fuel is consumed,
tanks of normal construction would collapse because of the vacuum created
inside; conversely, when the engine is off, a témperature rise would cauge an
increase in tank pressure. -Since this tank overpressure is small, compared @qthe )
previously mentioned tank vacuum, a.solution is the use of a one-way viive,
which will let air into the tank but prevent vapor outflow over a moderate range
of tank pressurization.  The valve opens as a safety valve in the event of an °
overpressure high enough to impair the integrity of the tank. Such a valve,
built as part of the gas tank filler cap, has been used experimentally and, in
conjunction with insulation of the fuel tank, has been effective in reducing fuel
tank -evaporative losses. The safety, under . accident. conditions, of tanks so
equipped has not been evaluated. This system is not in use 6n any American cars.

Another approach to the control of evaporative losses is through the reduction
of the volatile components in the fuel. - Studies are presently anderway to deter-
mine the feasibility of this approach, both from the point of view of the.eff
tiveness of control and of the effects on fuel characteristics. '

. The: automotive pollution control measures so .far described, Mr. Chdirman,
can be applied today or in the very near future. For the long haul, it would ap-
pear that add-on devices and minor engine modifications will ultimately fall
short of the desired degree of abatement, so that research on fundamentally
pollution free eéngines is also needed.

One means to achieve lean-mixture operation which results in more complete
combustion and, therefore, in less pollution, is through the use of stratified charge
techniques,. Stratified charge operation presents to the spark plug at its firing

- time ‘a. small preliminary “starter dose’” of rich fuel-air mixture-which is easily
ignited and propagates its flame to the rest of the fuel-air mixture, which might
otherwise be too lean to be.ignited by the spark plug. This method permits an
excess of oxygen to -be available for more complete combustion without affecting
the efficiency of ignition, - To ‘achieve this type of operation, cylinder hedds and
combustion chambers would have to-be. redesigned. . : ;

The gas turbine engine is one of several potential alternatives to the conven-'
tional piston engine as a power source for motor vehicles. 'Chrysler Corpora-
tion, which is conducting extensive research and development in thig field, made
a prototype turbine car available for testing by the Public Health Service of this
-Department for a two-week period in April and May 1965. . :

The tests were focused mainly on the most common and best known classes
of pollutants produced by internal combustion engines. They showed that

. hydrocarbon and-carbon monoxide emissions from the turbine car:were far lower

than those from a comparable piston-engine model.  In terms of pounds of pol-

- lutants per mile of driving, the turbine ¢ar emitted only 15 percent as much hydro-
carbons and only 10 percent as much carbon monoxide. Nitrogen oxide emis-
sions were also lower, but only slightly. ‘ . e
- A potentially important advantage of the turbine car, with respect to ‘air
. pollution, is its ability to burn:low-grade, non-leaded, fuels, including ketosene.

ey P
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From the standpoint of air pollution, the only marked disadvantage noted in
these tests was that the turbine engine, when it was fueled with kerosene, pro-
duced an odor similar to that from diesel engines; however, the odor was not
severe. - S

It is important to note that these tests do mot represent a full evacuation
of the turbine engine’s potential for contributing to communiy air: pollution.
As previously noted, only one vehicle was tested and the testing was focused on.
well known motor vehicle pollutants. No attempt was. made to determine
whether turbine engines produce significant amounts of lesser known or hitherto
unknown classes of pollutants. Because there is often a substantial degree of
variation in emissions from individual cars of the same general type, the fact
that only one turbine car was tested must be kept in ‘mind. The results are
believed to be representative of this type of engine, but data to confirm this are
not available. . . :

Insofar as can be determined from available information, the outlook for the
use of turbine engines—at least in trucks and buses—is essentially the same as
it was in 1962 when, in a report to the Congress, the Surgeon General of the
Public Health Service said : “There is no doubt that the turbine will find applica-
tion for a number of purposes where its advantages are clear-cut. This includes.
fire engines and other emergency vehicles. For pulling one or several heavy
trailers over turnpikes and interstate highways, turbines are unquestionably
superior power plants.” v : >

The prospects for using gas turbine engines in passenger cars have generally
been considered less promising, pricipally because of their relatively high fuel
consumption and their lag in providing acceleration from a standing start. In
recent.weeks, however, the Chrysler Corporation has taken a more hopeful view,
at least in its statements to stockhoders and the public. S

On April 19, Chrysler announced development of a second-generation turbine
engine which will serve -as the basis for its future work in this area. The new
model was said to overcome, to an unspecified degree, the disadvantages of the
earlier prototype. ~Air pollution data for the new model have not been released.
Chrysler is the only major automobile manufacturer known to be involved, to any
appreciable degree, in efforts to develop turbine powered passenger cars. Both
Ford and General Motors are known to be actively engaged in the development
of turbine powered trucks. : :

The need to control emissions from diesel engines is still another important
aspect of the problem of motor vehicle pollution. Although less than 0.5 percent
of our vehicles are diesel powered, from the standpoint of someone driving behind -
a diesel bus or truck, the need to control diesel emissions may well seem the
most important. I suspect that no other aspect of the problem makes so many
people so indignant or so uncomfortable on so many occasions. The smoke and
odors that come from diesel engines are, by any standard, an obnoxious nuisance;. '
moreover, diesel engines contribute to community air poHution in other less
obvious ways, as well. - . ; G :

In a diesel engine, tailpipe exhaust emissions eomprise alimost 100 percent of
the total emission. Hydrocarbon emission amounts to about 2 percent of the
supplied fuel. -Both hydrocarbon and carbon monoxide emission from diesels
are well within the present Federal standards set for new gasoline powered
vehicles. However, because the extremely high diesel exhaust flow rate offsets:
lower concentration values, the pounds per hour rate of hydrocarbon emission
from a diesel is close to that from an equivalent gasoline engine. Evaporative
Josses are nil because diesels have a closed system of fuel injection and diesel
fuel is less volatile than gasoline. Crankcase emission losses are zero for two-
cycle -engines because blow-by past the piston becomes mixed with the inlet
air for the next stroke. On the four-cycle engine, crankecase emissions are
not over 0.05 percent of the fuel or over 2% percent of tailpipe emissions. . Nitro-
gen oxides emissions are substantial and are comparable to those from gasoline
engines. ; : g ) A

Catalytic afterburners and fuel additives for the control of diesel smoke -
and odor have undergone limited tests. Results indicate a worthwhile reduc-
tion in these emissions but, before such devices and additives. can be con-
sidered on a broad scale, more comprehensive studies are required. :

The Amendments to the Clean Air Act provided authority under which the
Secretary of Health, Education, and Welfare can establish national standards
for the control of diesel emissions. A number of technical problems relating
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£ the control of iese eniission
lished. To this' énd, we are p

‘be resolved before controls can be estab-
: , we are pursting studiés in the area of diesel control
technoldgy and on the establishment of appropriate control standards. = o
Since no let-up is in sight in the worldwide increase in the number and use
of ‘miotor ‘vehiclel, we must investigate all possible approaches to. controlling
the ' problem of vehicular emissions, These may include possible replacement
-of the internal combustion engine with alternative power sources, such as fuel
_ cellg or electric batteries; and ‘altermative means and patterns of transporta-
tion"in and between our biggest cities, such as rapid transit lines.

_POLLUTANTS' FROM STATIONARY SOURCES

oI have indicated, Mr. Ohairman, that the ubiquitous motor vehicle is an im-
portant source of air pollution in the United States today. Of. no less ‘im-
poftance, of ‘¢ourse, are ‘thosé stationary sources ‘of pollution which multiply
in' our cities and ‘towns to’ meet ‘the ‘ever inereasing demands for goods and
services. In treating'thése statiohary soufces’ of pollution, I would like to review
i general the techhology for éontrolling some of the more important classes of
pollutants, and to review in'more detail the status of control techniques in some
of our larger industries. ' . L

Buissiong from: stationary sources can be ‘conveniently separated into two
categories—particulate and gaseous emissions. et R
“Problems ‘of particulate emissions: readily lend ‘themselves to control by the
‘application of alréady proven ‘techniques. - Consequently, industry sponsored
woérk ‘has: been: primarily ‘devoted to improving the efficiency of proprietary
eontrol:equipment.: Basic research-and development is'needed to' improve both
the efficiency and the capabilities of existing devices throtugh better understand-'
ing:‘of: the prineciples involved. o o R ’

“In the' area of ‘electrostatic precipitation; manuficturers are devoting their
research and development almost ‘exclusively to hardware development. The
prineipal exception. to this is work which i being pursued to learn more about
Drecipitation mechanisms at high temperatures and under high pressure. Stud-
igg:of fabric filtration at the higher temperature ranges are also being conducted..
An‘tirea which has received some ‘industry-sponsored basic research attention,
and an area in which research and development is badly needed, is that of small:
particle  agglomeration. For the most part, the industry efforts are aimed at

' the' development of proprietary devices which employ sonic or thermal treat-
" ment,‘or condensation, to agglomerate submicroscopic particulate which can
then be removed by conventional collection equipment. .

" Much of the work which has been done to daté in the area of particulate con-
trol device development has been confounded by the lack of uniform criteria for
data evaluation and equipment performance. o :

Because of the variety of problems and theunique characteristics of individual
pollutants, the area of gaseous industrial emissions has presented a much more
difficult control problem than that of particulates. Control of gaseous pollutants
is typically effected through process improvement or through recovery of gaseous
emissions by chemical reaction. While control of most gaseous air pollutants
is possible, the economics of accomplishing the desired degree of control has
generally been considered a problem. Recognition of thiy problem, plus the
potentially more serious nature of gaseous pollution, has stimulated more research
and development activity in this area than' in the area of particulate control.

In general, considerable work:is needed on gaseous pollution control systems
to close the economic gap between possible and practical control techniques. Both
basic research on systems and studiés of operating variables are needed to reduce:
investment and operating costs before they can be practically applied. Of the
presently available control equipment, the versatility of wet scrubbers to cope
with both particulate and gaseous emissions places high priority on the need
to develop chemical reaction processes for gaseous pollution control. This

" method has its greatest potential in low volume emissions.

~Proper control of industrial process variables has been demonstrated as an
important means for control of air pollution at the source of emissions. This
includes such processes as control of excess air and flame temperatures in com-
bustion processes, and reactant ratios and concentrations in chemical reactions.
Additional research by both governmental and industrial agencies is needed to

- exploit this approach fdr*an air pollution control technique.”
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I would like at this point, Mr. Chalrman, to focus Speuqiﬁcally on the pxobleﬁn ;
of pollution of the atmosphere by the oxides of sulfur. The presence of the -
oxides of sulfur-in the atmosph;:i-e and their deletérions effects on Heallt

- welfare can be detected in virtually every part of the United States. Int
several years the probléem cap only worsen unless available meang of allevmtm,
it ate used to the fullest extent while at the samé time the development and’ -
plication of control technology are accelerated. . )

The principal source of sulfurous poIlutmn is' in fhe combustxon of gnifae
bearing fuels, and in the Clean Air Act the Congress has specifically called ‘on
our Department for research on the removal of sulfur from flue gas and on
removal of sulfur from fuels.

Considerable worldwide effort has been devoted to the development of low
cost techniques for removing sulfur from flue gases, and some progress; has been
made. .

In Germany, the emphasis'is.on a proqess thai; uses, actlvated carbon to adsorb
the sulfur oxides from the flue gas. In Japan, ‘one process under developmenp
first catalytically converts sulfur diexide to sulfuric acid and then to ammonium
sulfate; another process chemically reacts the sulfar oxides into.a regenerable

manganese sulfate. In Czechoslovakia, an ammoniacal washing process, which
yields ammonium sulfate as the énd prroduct is under consideration. Because-
of their immediate application to existing power plants, in all these countries
and in the United States there is interest in processes whlch react alkaline ma-
terials with sulfur oxides to produce solids which can then be removed. through
filtration or precipitation. . The Department of Health, Education, and Welfare
has a contract with Batbelle Memorial Institute to study sulfur fixation by line
and magnesia to elucidate the thermodynamics and kineti¢s of the. Teactions
involved. Past efforts to remove SOz from combustion. gases by, reactmg the
80, with alkaline materials stich as limestone and dolomite, have been handi-
capped by our inability to inject these materials’ into power boiler systems with
assurance of good reaction efficiency..

In the United States two processeés. have reached the piJ,ot plant stage The
ficst of these is an alkalized alumina procesy for.scrubbing sulfur dioxide from
stack gases and recovering the sultur in acid or élemental form. . The. Depart-
ment of Health, Education, and Welfare has transferred funds to. the Bureau.of
Mines for the development of this process. In.1967, the operation of a larger,
continuous alkalized alumina pilot plant will prov1de more. reliable data..on
the performance and life of the absorbent and will reveal the parameters affect-
ing SO. removal over a prolonged, continuous period. ‘Work will begin on the
preparation of absorbents which will resist attrition and lead, to longer life
and cheaper operation, New and more eﬁiclent methods of, regeneratmg the ab—
sorbent will be investigated.

The second.process to reach the pilot plang, stage in the United States w ‘a
catalytic oxidation process which i being developed by private indastr, :
key to economic operation of this process Hes in_the recovery of the.g
concentration of commereial value and at a high enough temperatuve to. ;;r n
corrosion of process equipment,. The feagibility.of various hlgh-temperatu ‘e aeid

" recovery systéms must be studied and related . eqmpment-corrosmn testimg per-
formed, .

In both the United States and Japan, processe@ empdoymg mangan.ese oxide
as an absorbent are being consndered for removing sulfuroxides. .from.stack
gases.. The difference in . the processes lies in the. method .of . regeneration of
the absorbent In the Japanese process, the absorbent is regenerated chemically
to form calcium sulfate. The American process regenerates the absorbent -elec-
trolytically and yields a dilate sulfuric acid. .. Both of these. proqluets are of
lower commercial valué. in this country. than other’ possibl 8
products. - Therefore, the economicy of .thess, processes Woum .

.. generation systems were devised to. yield more. desimble oducts at. l,ower
- gost. -A Department of Health, Hducation, and Welfare project for Fi&ca} Year

1967 is designed to find such means of regeneration, i

Research into methods. for. desulfurizing fuels has: beem primarily. c oemed

With residual oil and coal. - The: technology .of. the remova] of ‘gulfur from eil

and,, gas is well known-and extensively utilized in producing,the almosteul,mrv

free. gas, gasolines, l;ubricating oils,: and :light fuel oilg-that constitute the .buylk

of the products of the oil and gas industry the world over, .

~Although an.equivalenf .technology:exists for desulfurizing.residual fuel od.l
its cost, as a percentage of the selling price of the product, has been So high as
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to discourage-its employment. Neéew American refineries avoid the problem by
producing no residual fuel oil; they produce instead liquid and gaseous products
in“ the - almost-sulfur-free  category, and a high-sulfur-content solid residue,
petroleum coke. However, since this option is not attractive to refiners in
countries which lack our demand for gasoline and light fuel oil, and which ex-
_port high-sulfur residual fuel oil to the United States, and since older domestic
refineries still produce this product, there is still need for research. to develop
lower-cost methods of  desulfurizing heavy fuel oil.

“A. start has been made with respect to this problem. Under a contract, the
‘Bechtel Corporation investigated the cost of reducing the.sulfur content of
certain residual fuel oils to one percent.” The most important conclusion from
this study was that the manufacture of low-sulfur residual fuel oil from high-
sulfur ‘crudes requires an ‘incentive pricing of 40 to 65 cents per barrel above

- fuel oil produced without sulfur restriction. This cost is increased .about 20

- percent if applied to an existing refinery. - Further alternatives in the refining
operation are being explored to lower, as cheaply as possible, the sulfur content
of residual oil to 0.5 percent. ST , :

‘"The technology of the removal of sulfur from coal is not well developed.
It is known that coal-washing processes which lower the ash content .of coal
also lower its sulfur content té the extent that sulfur is associated with rela-
tively large pieces of ash-substance: However, the bulk of the sulfur is more
intimately associated with the coal substance and is released only by grinding
and extraction processes which are presently relatively expensive. Research is
needed both to lower the cost of these processes and to seek new ones. For
years the needs for low-sulfur-content coal have been met from naturally
occurring low-sulfur-content seams.  Incentives for the development of -coal
desulfurization processes are of recent origin, too recent for a. significant re.

“search effort to have developed. o

However, studies of the forms and: of the washability of sulfur in coal used
in powerplants have been undertaken, and analyses of the ability of various
commercial processes to remove sulfur from powerplant coals are being made.
Preliminary studies of new processes for removing sulfur from coal have been
made; they include air elutriation, thermomagnetic or electrostatic forces, and
corona discharge. s . :

Important as it i3, Mr, Chairman, for us to vigorously pursue research and
development of ‘meéthods to remove sulfur from fuels.and from combustion prod:
ucts, we must bear in mind that there are other measures which can be taken
now to- alleviate the sulfur oxides problem. These measures involve increased
use of fuels whose sulfur content is naturally low, or locating large fuel-burning
installations, such as electric’ powerplants, at considerable distance from large
cities, and using tall chimneys. ) ) )

Phere is no: doubt that low-sulfur fuels are available in this country, but it
has been only recently ‘that government and industry have begun to examine -
the extent to which'such fuels might be channeled to urban areas where sulfur
oxide pollution has alréady reached serious proportions.

The -construction of very large:-electric generating stations adjacent to coal .
.mines 'is being stimulated by both economic considerations and air pollution
factors. Unquestionably, construction of mipe-mouth plants with very tall
stacks in relatively sparsely populated areas helps to prevent the worsening .of
sulfur oxide’ pollution that would have resulted from their construction in urban
areas. However, the very large size of mine-mouth plants, from which signifi-
cant pollution may extend out 25 miles or imore causes concern because of the
possibilities of exposure of small communities and of causing extensivé damage
-fo-vegetation. For such large installations, with stacks 800 to 1,000 feet high,

~ technical estimates: of -gréund-lével pollution’ corcentrations are subject 1o some
uncertainty. ‘Consequently,:it is our present. opinion that such plants should
be linmited to about 2,000 megawatts (when burning codl of ‘about 2.5 pércent sul-
fur) until actual measurements ean be made to assess the validity of such.
estimates. , . U ol N ‘
"“'The inereased -availability of patural gas—which is essentially sulfur-free—
offers still another opportunity for reducing air pollution arising from thé com-
bustion of high-sulfur fuels. " The usé of natural gas for domestic hes 18
" already making' a significant contribution’to control of air-pollution,” Ity
. ereased use in eleétri¢ powerplants in placés with’ serious pollution problems
could ‘result in significant reductions in*sulfur oxide pollution and in’ the ‘seri-

1
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ous threat that such pollution poses to public health and ‘welfare. ‘Such use, of
course, must be considered in relation to the relative scarcity of natural gas as.
compared to other fossil fuels. :

TECHNOLOGY OF CONTROL FOR INDIVIDUAL INDUSTRIES

“Mr. Chairman, I would like now: to turn to the specific problems of individual
industries. . . ; e

‘The first of these, petroleum refining, employs a wide variety of processes such
as distillation, catalytic cracking and hydrogenation to produce gasoline, kero-. -
sene, and fuel oil, etc.;: from crude oil. - Currently supplying 72 percent of'the
Nation’s fuel energy, the crude oil processed is expected to-expand from- 10 mil--
lion barrels daily in 1960 to 14 million barrels.daily in 1975, .

- Principal refinery pollutants include hydrocarbons,” sulfur - dioxide, carbon.
monoxide, particulates and a host of odorous gases. Estimates made in 1963
place sulfur dioxide yearly emissions at 1,583,000 tons or nearly 7 percent of the
total SO, tonnage emitted to the United States atmosphere. I ;

For the most part, effective technology for refinery air pollution control exists
today, having been developed largely in Los Angeles County to meet stringent
air pollution control regulations. For example, injection of steam into flare
lines ‘has promoted complete, smokeless combustion of volatiles and. vapors, ‘Te-
placing the familiar black plume so often associated with refinery flares, . Sulfur-

‘-dioxide and hydrogen sulfide emissions have been reduced by sulfur recovery
. processes that react the two gases to form elemental sulfur. - The process yields
salable recovered sulfur, which is then used for sulfuric acid manufacture.

. Through concerted control efforts, petroleum refineries in the Los Angeleg area
have achieved a reduction of better than 80 percent in hydrocarbons, sulfur
dioxide and particulate emissions. Most of the nation’s more than 300 refineries,.
however, do not approach the levels of control in Los Angeles ‘County, largely
because of their unwillingness to make comparable investments in air pollution
control ‘equipiment elsewhere, To comply with Los Angeles regulations oilmen
estimate it would add 5 to 10 percent.to the cost of a new refinery. Some of this
expenditure would be returned from ‘the sale of valuable products recovered.
Current control equipment expenditures represent $18 million annually, of which
44 percent is spent on the West Coast. . Total capital expenditures for United

. States refineries are greater than $350 million yearly. :

The complexity of operations in a petroleum: refinery creates many sources.of
pollutant emission. Tank vents, pulp glands, and leaking valves are sources
throughout the refinery. Many industries can solve their air pollution problem

" by installing a simple collector on . a single discharge gas stream. This is - not
g0 in 2 refinery. Bffective control of pollution from a refinery must include
proper housekeeping, process change, process control and emission control equip-
ment. ’

In a second major industry, iron-and steel, generally speaking all new proccess
equipment being installed, except coke ovens, provide reasonably effective.par-
ticulate emission control. High efficiency collectors such as electrostatic precipi-
tators, venturi scrubbers and fabric filters 'alge generally being installed on
new potential major - sources of pollutants. uch sources ineclude sintering
machines, blast furnaces, basic oxygen furnaces and electric furnaces, - Some of.
the new equipment is replacing old equipment-which, in the past, generated much.
air pollution.. ‘Although:this method of bringing about a reduction in air pollu-
tion is-slow, it -does promise to eventually eliminate pollution. from: Bessemer
converters and open hearth furnaces since there are, generally speaking, no new
units of these two types of equipment being installed, and existing units are
being taken out of service. . ' S
. Exhaust gases from new and existing blast furnaces are used within the steel
mills ag fuel for other processes. By necessity these gases are cleaned prior to
combution so that in most installations few pollutants escape. Perfodic, high
rate emission resulting from “slips,” whieh were formally & source of consider-
able pollution in blast furnace operation, have ‘been minimized due to. the use of

_ dintered and classified charges.: ' : : N L Ve o
" Phe Felatively -satisfactory degree of air pollution control-practiced on. new
equipment can be contrasted with the unsatisfactory degree of eontrol generally.
employed on existing equipment. Many mills have, in addition to well controlled
new .equipment, old equipment with-Iittle if any air pollution control -Such
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‘poorly -equipped units include sintering plants, oxygen. lanced open hearth fur-,
naces; Bessemer:furnaces.and electric furnages. . ;- R TN PR AR
One of ‘the knotty problems faced by the industry.is that .of. cleaning up, or,
preventing emissions from by-product coke ovens. These emissions, consisting
of smoke, dust, sylfur gases;.earbon monoxide and a host.of erganic compounds,
are usually emitted when coal is charged to the-oven and agdin when the coke
is removed from the ‘oven and guenched with water; Control of these .copious
omissions has not yet been accomplished to any significant degree. - Further
effort by the industry in-this regard is:needed. .. It may be that a radically niew
method of making coke will be required.: - Do T
Some idea of the cost of eontrolling emissions from the steel industry.can-be
obtained’ from the program underway in the :Chicago Metropolitan Area.  In
Mazxch of 1965 the major steel manufacturers in:the area ‘entered into a T-year:
agreément with the local régulatory agency to prevent:emission of some 88,000
tong- of dustaiinyally:: The total cost of the contrel program .will be:aboeut:
$50,000,000. - A:similar program undérway:in Northwest Indiana will take 9 years
to complete. ' When finished: more than 186,000 tons per: year: or: 29 percént:of
the ‘potential emission is captured. = , N TR
~ A third ‘major- industry;, Mr.’ Chairman,; the inorganic¢: chemicals . industry,
includes thosé industries engaged it the manufacture of nitri¢ acid, phosphoric:
dcid; caustic, chlorine, and phosphate fertilizers. Pollutants include such well
known compounds” as* sulfur dioxide, ‘nitrogen dioxide, gasevus fluorides, acid
mists ‘and many other less common inorganic gases, mists and’ dusts. Control
of emissions is ‘nhormally :éffected ‘by using wet collectors to: remove: pollutants
from the discharged gases. P AL ‘
' The " technological ability to-control pollution from this -¢lass of industry.is
fairly well advancéd but some difficult problems remain.: "Thig is illustrated by
the phosphate fertilizer industry and its captive sulfuric -and nitric geid plantsi:
Production’ 6f phosphates is increasing at-a tremendous rate; an increase ‘of 57
perceérnt is predicted in the next 5 years. Wet scrubbers to remove fluorides can
be designed-for gréater than 99 percent removal and dusts can be controlléd to a:
similar or better degree using wet collectors or bag-houses.: ‘Acid mists can be
removed using fibér mist éliminators at efficiencies up'to 99.9 percent depénding:
on particle size and energy expended. -Sulfur oxides from sulfuric:acid plants
are-difficult and ‘eostly-to remove from effluent gases, and:can-best be curtailed
by process control through a-high rdte ‘of conversion of sulfur: dioxide to: sulfur
trioxide and hence, sulfuric acid. ' New plants approach and equal this high
degree of control in many cases. -Older plants seldom do.. - Gt
"A particularly difficult problem in:the fertilizer industry is the control of the:
continuous gaseous fluoride emission- from fertilizer curing and storage 'strues
tures. ' Scrubbers ‘with ‘gas flow rateés ap ‘to 400,000 eubic:feet. per:ininute -are.
required.  Extensive: piping-is  required to- adapt: these steuctures to: eontroky
Installations may cost $1 to $3 per cubic foot of gas exhausted. Since there-is
no return on the investment, industry has been slow ' to provide eontrols: on
thege buildings.. ‘A better means of ‘controlling emissions. is badly néeded. :
Pluoride scrubbers are a continuous source of maintensince due-to pluggage.
Industry has overcoime ivch of the corrosion problems but, with' no monetary:
retarn on the control-equipiient, -most Companies are lax’in ‘maintenance: of
control equipment.  Little résearch and development in' eontrol:techniques is
conducted by industiy sirice no salable produet is recovered.: | i: ... e
" ‘The rapid growth of thiy industry will hecessitate improvemént in:abatement:
efficiency just to ‘maintain status ‘quo on total emissions, pagticularly sinee ther
industry tends to clusterif a velatively ‘simall afes neay existing phosphate rock:
mining éperations, - o on ‘ T P R TS AT B
A fourth major industry, which I will classify agmonistéel metallurgical;
inéludes’ zi’tayf ‘i¥on ‘foundries, non-ferrous foundries, metal vectiiming operations
4nd smelteyy of all ‘typed. The major pollutants are dusts<oil vapérs, metallie-
fuities; SUlfur ‘dioxide 4nd nitrogen oxides. ' R S A TR SRR
. 'These industiles contribute significantly to-the general.afr pollution: of many:
of the wrban sivéas of the country. ~The metal casting Industry, for exampté;
ranks fifth among all manufacturing activities in the United Statés; Capital
ffivestment for riew plant facilitles exceed $12,000,000 por month. - In’ 1960, there
w&?epvei' 6,000 toundries employing about 425,000 people; Control of poHutants
fom foundries 44 particularly ‘difficaltsinee the exhaust gases are normally: at
high’ temiperaturés and miuch of ‘the particulate g of extremely. small size, v
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. Most of - the conventional-high efficiency air pollution control devices have been
used more or less extensively on foundry emissions with some degree of success.
Frequently, operating.problems have been encountered. , Electrostatic precipi-
tators.which have worked so well-on other-industries have not proved popular
in the foundry industry. - Precipitators operate. most efficiently on steady state
conditions of flow, temperature, and humidity. . Cupola furnace operation.is not
conducive to-steady gas flow conditions. e
.-Bag:filters have high efficiency but have temperature limitations and occasion-
ally .encounter high maintenance costs. because of severe .operating conditions.
For these reasons wet collectors are.used by many.foundries. Because of the
high percentage of submicron material, high energy scrubbers which are costly
to operate:are required to achieve high collection efficiency. A seldom thought
of-expense ig: that of disposing of the collected material, which in the case of
foundries is a.worthless item, Cost of controls ig.also.a large factor, Many
cupolas. are small job-gshops-and operate only a-few hours a;day, b.days a week.
The: high efficiency controel required. to remove the fine particulate may equal the
. capital investment for the cupola itself. For example a bag collector for a 6 ton
per. hour cupola may. cost $50,000. - Due. to the high temperature encountered,
maintenance cost -on hag collectors:is high, estimated by one. operator to be
$1;000 per month, - As an-alternate small job-shop cupolas frequently prefer wet
collectors. A favorite is a “wet cap” which essentially .forces the.exhaust gas
through. a curtain of water. -This type of collector may. cost $12,000 for a small
cupola. -Unfortunately this type of control will not effectively remove the fine
* particulate in cupola exhaust.gases and is not adequate to meet.the air pollution
controls necessary today. @ - : . P BT K .

There is an urgent need for control equipment at a cost the small foundry can
~ afford to pay, which will operate at existing foundry process conditions and re-

move submicron material. . Since. equipment of ‘this type is not available, many
foundries have had to replace cupolas with electric. induction or reverberatory
furnaces. These furnaces do not require expensive air pollution. control equip-
ment. . : K ’ ‘ .

" Metal reclaiming and salvage is another troublesome metallurgical operation,

Recyecling :these metal products back to.useful products without creating a seri-
" ous air pollution;problem seems at times to be gn unsurmountable task, A major
area now being attacked is that of ‘disposing of .the mass . of scrap automobile
bodies. .- In-the past, opéen -burning was. the most common method  of . removing
paint, floor covering, undercoating and upholstery. This created great clouds of
dense black smoke. - Essentially smokeless incinerators have been developed to
do thig job but their cost is'beyond the reach of most salvage yards. . Mechanical
separation of desired scrap iron and steel from unwanted. materials is being
practiced in. a few areas, but mechanical separation equipment is also very ex-
pensive. Wire burning to salvage metal is another area creating pollution prob-
lems. . Burning of.the plastic epating now being used on .wire results not only in
ordors:and: particulate, but may result in the discharge of hydrogen chloride gas,
Remote location is probably the most commonly practiced -method of keeping the
pollution from metal salvage operation out of urban areas. As our society grows
this technigue: will be:unsatisfactory: and: further .control will:be essenti

- The fifth major industry of concern:to us, Mr. Chairman, is the pulp and paper
industry. Of‘the three major processes used.in the pulp.and paper industry, the
sulfate ‘or kraft process-creates the most serious .air pellution-problems. - While
air pollution from this process is due;to both particulate and odorous gas emis-
sions, it'is-the odorous component of the pollution that is.the most ebjectionable
and’ difficult- to abate. Particulates are emitted principally. from lime kilns, re-
covery furnaces and,-depending on-the type of fuel used and firing practices, the
plant boilers. - Odorous gases: such as. hydrogen sulfide, mercaptans,.and methyl
sulfides, :are generated mainly iin: the recovery furnaces, digesters, and:evapora-
tors. i .

“Thesfegree ‘of . control-practiced: from. plant to plant varies widely.  Control
techiniques ‘are available to:reduce particulate matter but methods of reducing
bdors need to-befurther-developed. « .oy v iad W0 v g i L
* Blaeck liquorroxidation: hasibeen used since 1950 in western and northern mills -
to reduce 6dorous gaseous: emissions:. Methods were. developed by the industry
#1962t overcome: fodming: problems;encountered in black l{guor-oxidation of
seutherfr pulp. . Although-black;lignor exidation reduces. odorous, emissions, its
polation contrel: advantages may ‘be-overshadowed if .the recovery furnace is

68-240—66—vol, 1——=8
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operated above'its rated capacity, a widespread industry practice. ~Black liquor
oxidation even if employed universally will ‘hot completely solve the industry’s
odor problem. To. reduce or-eliminate odorous emissions-either a satisfactory
method of scrubbing the vent gases from the recovery furhace and direct-contact
-evaporators must be developed or a process change must bé introduced to prevent
the formation of odorous compounds.- Rl . .

Particulate emissions from black liguor recovery furnaces are controlled by
two methods—scrubbers, using * black. liquor, or electrostatic ' precipitation.
Scrubbing, in praectice, has been only 85 percent effective in particulate removal.
Flectrostatic precipitation used in the industry is usually 85 to 95 percent effec-
tive in particulate removal, Neither method will effectively reduce odors. De-
signs are available by both techniques to achieve particulate removal in excess
of 99 percent efficiency; but at increased cost. For example, on a- 550 ton per
day mill a 00 percent efficient preeipitator will cost: about $230,000-or -only about -
one-tenth of the installed cost of the recovery furnace. To contfol particulate
at the 99 percent level, the precipitator ‘might cost about $300;000 and. its cost
might increase to about $340,000 for 99.5 percent control. = : : e

‘The industry trend i§ toward larger and larger plants. While plants with

a capacity -of 200 tons per day were considered large in the past, new:plants
are being desighed to produce 1,200 tons per day. The need for higher air poilu-
tion coli¢etion efficiencies is therefore apparent. )
* Generally speaking, new meéthods for controlling air pollutants have not been
adopted at a rate comparable to that with which the industry has expanded.
Hven in the case of néwly installed kraft mills which were said to incorporate
all the latest means for air pollution control, there have been numerous public
complaints about odors from the mills. o

The sixth and last industry that I would like to discuss briefly, Mr. Chair-
man, ig the organic chémicdls industry. The various -industrial groupings in
this category include the manufacturers. of synthetic rubber, rubber-processing
compounds, synthetic fibers, elastomers, resins, and intermediate chemicals:such
as phenols and anhydrides. Pollutants from these industries consist generally
of dusts, mists and a variety of ‘odorous organic vapors associated with the
materials of the process. Control of these pollutants is effected by the use of
gas. scrubbers, adsorption on activated earbon, catalytic oxidation or incinera-
tion,  An exception‘is the carbon black: industry. Here the pollutants are fine
particles and the principal means of collection are cyclones followed by fabrie
filters and electrostatic precipitators. o

Our technology.for controlling organic. emissions is not as well developed as
emission control in other dreas. Water scrubbing: frequently doés not reduce
odors to accepbable levels. Some success has been achieved by using a serubbing
golution that reacts with the organics.to form odorless: products, Catalytic
oXidation ‘may fail because of poisoning of the catalyst by -components of the
gas stream. -Direct flame “afterburners have, in many cases, been. the only
method ‘which successfully destroy organic vapors. These ‘afterburnersg are not
only costly to operate becauseof high fuel use rates but also add to emissions-of
nitrogen oxides. : :

Odors are hard to destroy because certain - chemicals have extremely low
threshold levels of odor detection. Improved plant maintenance and process
changes are effective in réducing some odor problems. - .

" A typical industrial problem is the manufacture of paint and varnish. The
primary pollutants are aldehydes and organic sulfur compolunds which are given
off during the cooking process. The most commonly used control ‘méthod, al-
though not ‘the most effective, is scrubbing with a liquid such as water, oil, or
alkaline or acid solution. The most effective methods are the use of direct
flame and catalytic afterburners: to conipletely ‘oxidize the effluent vapors, Re-
moval efficiencies of 85 to 98 percent are reported for scrubbing and 100 percent
for incimeration.” ‘
The cost o' &

miggioh control -equipmeiit’ for the 'organic chemical ‘industry
is not as great as that for seme other industries. - Scrubbing equipment;: which
is the most common means of control, costs one-tenthi'as much-as high efficiency
collectors such as electrostatic precipitators and fabric filters as are required by
the metals’ and minerals industry. The organic chemical industry has had an
average production growth rate of 10.percent per year for the last 4 years and
sales of $8 billion for 1964, This represents-about one-fourth of the total chemical
and allied products industry.  The chemical’ industry. capital 'spending was -esti-
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inated at $2.5 billion for 1965 with $10 million of that earmarked for pollution
equipment. The continued growth of the organic chemical industry and its
capital spending outlay would seem to indicate its ability to afford air pollution
control equipment. The rapid, continuing changes which occur in the number and
kind of products made and the methods used for making products imposes par-
ticularly ‘great needs for continual attention to means ‘for minimizing pollutant
emissions in this industry group. co N .

THE SYSTEMS& APPROACH TO CONTROL

In concluding my review .of the technical adegquacy of current air ‘pollution
control measures, Mr. Chairman, I would Tike to discuss briefly the air resource
management or systems approach to air pollution control. This ideal approach
to control is through-a regional or 'what has been termed an “air shed” program,
with the air shed encompassing all pollution sources in an area and all communi-
ties exposed to the air polluted by these sources. The control program for a par-
ticular air-shed is developed rationally. Standards of air quality are selected ;
from this baseline and from data on the natural characteristics of the area, stand-
ards for emissions from different sources-are calculated ; and on the basis of these
emission limitations construction and process codes are developed.

This approach is attractive and apparently simple. However, certain funda-
mental problems must be solved before the approach can be fully implemented.
. The first of these is social. Air:.quality standards, if they are:to be broadly
applied, have to be acceptable not omnly ‘to the seientists who must devise the
means of achieving them, but must be acceptable to the public, who in the long
run must pay for the benefits derived from-their application. - I do not believe,
Mr. Chairman, that there is any question in anyone's mind but that air quality
standards should be vigorous enough to prevent adverse health effects in even
the most sensitive of the human population. I believe that most of: us would
also want standards sufficiently vigorous to prevent sensory jrritation, injury
to animals, and damage to ornamental plants or agricultural crops. However,
while it has been amply demonstrated that air pollution at levels routinely found
in community atmospheres-is associated with these adverse-effects on health-and
welfare, there is a vast amount of research that must. be conducted before we.
reach, if we ever reach, a perfect understanding of the ‘cause and effeét relation-
ships between air pollution and the damage we now observe. :

Let me at this point, Mr. Chairman, identify some of the more important areas

in which we need to expand our knowledge of the effects of air pollution.: I will
limit myself to the effects of air pollution on health. = -
.. A principal objective for research both now and in the future is to-establish
the cause-and-effect relationship between known dosages of ‘air pollutants, singly
or in combination, and the health or welfare of man under known environmental
cotiditions, This will require the acquisition of new information at all levels,
from basic research to field investigation.

The basic mechanisms of action of many agents are ill-defined or unknown,
and we, must understand these if we are to define capacities for physiologic and
toxicologic ‘actions, Eye irritation, for example, is one common response not
g0 defined. - i ¥ .

Major attention has been given the respiratory. system.  Direet or indirect-ef-
fects upon -other functional systems and tissues may assume greater importance
under proper circumstances. The results of exposing animals to irradiated auto
exhaust indicate that exposed parents have fewer offspring and ‘that infant
mortality is high in-these offspring. This apparent effect upon reproduction
should be clarified. Other promising areas for investigation would include bleod
chemistry and cells, the liver, the kidney, and the circulatory system.

Knowledge of the'poténtiation or synergism of: mixtures of air pellution.agents,
or ‘of dggents ‘plus other enivornmental-conditions or agents, will iprobably: be
more valuable to control efféits than the most intimate’ knowledge: of-a single
agent.: Mixtures of gases and particles require intensive; well-designed study.
‘More adequate knowledge of the joint effects of -agents and infectious disease is
evitically important concerning not only the acute infection ‘but also. the-patho-
genesis of ‘chronic debilitating conditions, ventilatory diseases 'such. as emphy-
sema, and cancér of thelungs. - - . : . S
" The immuno-chemistry of air pollutants has not been explored to a useful

" ‘exteiit. The antigenic capacity of organic particulate matter in ‘the airisof both
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occupational and general importance. The further pursuit of studies of this
type may. result in' the evolution of general concepts applicable to the identifica-
tion. of susceptible .individuals and :protection. of such individuals. The. ji-
muno-chemistry .of :gaseous agents should also.be more extensively studied. . -

. Our present ability to detect changes in man.may not be adequately sensitive,
Either the methodology is too insensitive, the experimental design is not good, or
the wrong responses are being investigated. New. responses, and/or more sén-
sitive detection methodology, appear to be promising avenues. Improved methods
of odor detection and discrimination, of measuring eye irritation response, visual
acuity definitios, and central nervous system response hopefully will provide
new-estimates of threshold values for human criteria.

‘An increasingly important need in the realm of health effects i more adequate
evaluation of the ¢ontribution of -air pollution to accidents, For example, re-
dueed visibility, eye irritation, inereased carboxyhemoglobin (with attendant im-
pairment-of operating performance), and ¢ontribution to stress status, are readily
itemized as potential dangers to air and ground traffic : .

More thorough:evaluation of the potential effects of pollutants upon the eye
and. upper respiratory.tract, both alone and .in the presence of infectious agents;
is desirable. = Considerable losses in manpower due. to absenteéeism have been
correlated to air pollution.exposures, but the specific contribution of air pollution
has not been ¢larified. . : . : .

- Ag this partial list of some of our needs for research into the health effects
of air pollution ‘indicates, Mr. Chairman, our knowledge is far from perfect.
And since our: knowledge is imperfect, there has been some reluctance on the
part of the scientific:community to develop air quality standards. It seems to
- me, Mr. Chairman, that we should get on with the job. Our knowledge of the
. effects of air pollution will in-all.likelihood never be. perfect, and for that
matter air gquality: standards will in all likelihood never be established purely
on the basis of scientific:knowledge. ‘The:health threshold for human exposure
to. radioactive  substances is .zero. . Yet few of us would take the purist view -
that: the use-of X-rays for medical purposes should be banned and that atomic
_energy :plants .should: not. be: built. . To: eliminate traffic fatalities completely we
would need:to eliminate motor. vehicles: completely. Yet.few of us would see
the automobile destroyed. If we are to apply the rational approach to air pol-
lution'-eontrol, we: must-achieve a ¢onsensus on what “clean air” should be, and
we will achieve that consensus only by considering the relevant factors of envi-
~ ronment—social, political, and-economic, as well as scientific. .

As you know, Mr. Chairman, in the Clean -Air Act the Congress recognized the
need for yardsticks of air quality,.ealling upon the Secretary to publish criteria
reflecting -the latest scientific knowledge of the predictable effects -of .various
pollutants in the atmosphere. . This Department has prepared in preliminary
formcriteria- for -two principal :classes of pollutants, the sulfur oxides,and:the
photochemical -oxidants; and is working .on-criteria for two other classes, the
nitrogen oxides and carbon monoxide. It is hoped that these criteria will assist -
the  States and ;local governments: in establishing air quality standards.

The second problem we must: solve if we are to apply ‘the rational approach to
air pollution control is technical.. -We do not-have today fully developed methods
of bridging the gap between -air quality standards and source emission stand-
ards. “Our methods’ are-particularly deficient for-that very. situation in which
air pollution: iy most critical-—the: multiple source of urban situation. = For sus+
pended: particulate matter we.can approxmimate the transition using emission
inventory:itedhniques. The particulate matter omitted from each source in ap
area ‘can be -estimated,‘and from a comparison between the overall estimate and
the dir .quality :standard: 4. percentage; reduction can be calculated. For some
gases and fine-particles ecomputer:programs have-been written to accommodate. &
large number: of:sourees of different cetageries, to take into account varying tines
of maximum jémisgions, and to.take.into:account varying meteorological condi-
tions. .However, ithede programs vequite 4. wealth:of idate, and they have not
been. developed - to .the .point: where:they: will adeommeodate reactions. between
pollutants after they leave the sotrce;such as the redetions whiehi result in:photos
chemical ‘smog, and they will not accommodate. particulate matter that falls out,
or nuisances, such:as-odors;: which usually .emanate; from -4 single source, .

Mr. -Chairman, this concludes my review of the adeguacy. of the present
technology for.eontrolling atr..pollution; . :I:would like finally to briefly. describe
for you some of .the forms:and. the extent..of Federal Government efforts. to
advance that technology. . :
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FEDERAL RESEABOH A.ND DEVELOPMENT Amm'm:s

The functions of conductmg and supportmg research:: have been an mtegral
part of our Department’s air pollution activities:ever:since the establishiment of
the Federal air pollution program in 1955. In. Fiscal: Year 1966, which ended
on June 30, :about $14 million 'was invested in: research -activities. This sum
represented some 55 percent of the funds appropriated for the air pollution -
program.” For the current Fiscal Year, our budget requests ineludes about $18
mﬂhon for research activities. .

‘Of the total for Fiscal 1966, about 80 percent was allocated for research in
our own facilities, mostly at the‘Robert A. Taft Sanitary:Hngineering Center
in Cincinnati. About 10 percent was used to support research by other Federal
agencies—the Environmental Sciences. Services Administration  and. the Na-
tional Bureau of Standards of the: Department of Commerce, the Bureaii of
Mines of the Department of the: Interior; and the: Tennessee: Valley ‘Authority.
Contracts with - non-Federal institutions and agencies, ‘including industrial
firms, accounted for 20 percent, The largest single portion, about 40 percent,
was awarded to non—proﬁt 1nst1tutxons», mostly universities, to support needed
research projects.

This research effort includes a broad range of mvesmgaticms of the nature,
extent, sources, effects, and control of-air pollution, and: the. scientific disciplines
i,nvo-lved include many branches of the physical and biological sciences. Among
the more important elements of the program are:laboratory studies of the
adverse effects of air pollutants on-animals and clinical studies of effects on
man, epidemiological and statistical studies of the occurtence: of: illness. and
death in relation to various measurements of air ‘pollutions; field investigations
of the effects of pollutants on materials and structures, engineermg investigations
of the nature and control of pollution: from such major sources as motor vehicles,
fuel combustion, and manufacturing activities, and studies'in the social sciences.

. I'wantto discuss some of these research areas-briefly.

In the areas of medicine and biology, studies aré being conducted to determme
the biological responses of laboratory animals living in ambient air in urban
areas over a long portion of their life span as compared with those living in
cleaned air. In related laboratory studies, animals arée being exposed to syn-
thetically derived polluted atmospheres, e.g., irradiated :and non-irradiated auto
exhaust, mixtures of auto exhaust with added sulfur ‘dioxide and nitrogen
dioxide, and various pure gases and particulates, singly and in combinations.
Preliminary experiments suggest a lowering of fertility and infant-survival of
animals- exposed to irradiated exhaust. Biochemical changes in the lungs and
activation of spontaneous disease appear to result also from chronic exposure
to irradiated exhaust.

Other studies involve effects of potentialily- cancer- producmg materials de-
rived from combustion and industrial sources and found in polluted air;-the .
potentiation of infectious disease (e.g., bacterial pneumoma) by exposure: to
air pollutants such as nitrogen dioxide or ozone; changes in electroencephelo-
gram patterns in rats on exposure to air pollutants such as earbon monoxide and
ozone; clinical studies to define more specifically the components in photo-
chemical smog that produce eye irritation and define the increased oxygen re-
quirements of patients with pulmonary disease exposed to-ambient or filtered
air; and phytotoxic effects of pollutants such as auto exbhaust, ozene, nitrogen
gixide@, and sulfur dioxide with a number of plant species and exposure condi-

ons

Epidemiological studxes are focused on the effects of air pollutlon on health,
“ with emphasis on respiratory diseases. -In field studies, ‘some of -the health
effects -that might be attributable to air pollutlon (and -other environmeéntal -
factors) are measured, as are the levels of ‘air ‘contaminants.. In‘Nashville,
effects on patients W1th asthma were correlated with atmospheric: pollutants,
These correlations indicated that the asthma attack rate varied significantly
on days of high and low concentrationg of sulfur dioxide. In Seward and New
Florence, Pennsylvama statistically significant differenceés in average -airway
resmtanoe weére found in residents of the two communities which differ greatly in
ambient air pollutant levels sulfur dioxide, dustfall, and soiling. In New
Orleans; the incidence of asthma outbreaks has been studled in relation to wind
speed and direction, types of pollutants in the atmosphere, allergic reactions,
and possible sources of pollutants. Results thus far show thiat samples taken
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near grain elevators and from subterranean burning at a dump give most posi-
tive results. Studies are also made on. a post-episode basis by using available
vital statistics to determine inereased morbidity and mortality during such situa-
tions. It is common. to find hundreds of excess deaths as the result of an ex-
tended period of high air pollution. o .

_With Tespect to. effects of air pellution on the eeconomy, our research include
studies of damage to property, corrosion of metal and masonry structures,
vegetation damage, including that occurring in forested areas, and deterioration
of -electrical contacts,. power distribution lines and fabries.. .
- In-engineering and-the physical sciences, investigations are.conducted in four

major scientific areas: engineering, chemistry, physics, and meteorology. Most
studies focus principally on the Nation’s major air pollution problems: motor
vehicle emissions, sulfur oxide -pollution, and nitrogen oxides. .
~ With respect.to. motor vehicle. pollution, our research includes continuing
efforts to investigate the practicability of various systems:for controlling emis-
sions and te devélop test procedures for measuring emissions and evaluating
the effectiveness of -control devices. ‘The national standards for crankcase
ventilation and exhaust control systems, which are effective on 1968 model-year
gasoline-:powered vehicles, are only the beginning of controls in this area. Stand-
ards for the control of carbon monoxide and hydrocarbons from gasoline-powered
trucks and buses, more restrictive standards for passenger ‘vehicles, and regula-
tions for diesel smoke and odor, fuel tank and carburetor evaporative losses,
and control: of nitrogen oxides are being investigated. :

To help achieve control of the important problem of sulfur oxide pollution
from: combustion: off fossil fuels, Pesearch {is-being :pursuéd -on several fronts,
including:remaval. of -sulfur from coal and-residual oil;and:removal of sulfur
oxides from combustion‘effluents. ’ . :

Investigations are also under way on the control of other potentially harmful -
contaminants, such as nitrogen oxides from combustion sources, lead additives
from motor fuels, rocket exhausts, incinerator effluents, and other types of
combustion and industrial effiuents, ’

The chemistry of polluted atmospheres is still'a largely unexplored area for
research. Programs are under way to develop sampling and analytical tech- .
niques and to standardize them. Research is proceeding also on defining the
photochemical processes that occur in the atmesphere, and the effects on these
processes of the input mix (e.g., reactivity of the hydrocarbons involved) and
of the ratio of the two principal ingredients, hydrocarbons and nitrogen-oxides.
Bffects of irradiation intensity and period of irradiation are alse under: study.
The problem of- selective controls on vehicles and their-effect on:the photo-
chemical process -adds another continually changing variable to an already
complex problem. .

A highly specialized program  is the development of techniques by which
meteorologists can study air movements over long distances in far greater detail
than has been possible to date. These techniques entail the release of harmless
compounds, e.g., sulfur hexafluoride and other halogenated gases, followed by
periodic. collection and analysis by electron-capture gas chromatography. - Pres-
ent work indicates that measurements at concentrations as low as 10" ppm
are practicable, and ‘that sensitivity may: be inereased by several .orders of
magnitude by using concentration steps prior to amalysis. C

Research on the physical characteristics of atmospheric pollutants includes

studiés in-a number of areas: 1. The size distribution, form, specific composition;
and other detailed characteristics of urban particulates. These data are needed
to help evaluate the toxicity of particulates and their role in corrosion, visibility
reduction, atmospherie reactions, and potentiation of the effects of irritant gases:
- "2, The role of surface properties in effects associated with aerosols, which may
be elucidated by a study of the thermodynamic and kinetics of gas-particulate
systems. 3. The use of recent advances in the physical sciences in developing
improved techniques for air pollution measurements, e.g., plume transmittance,
remote infrared and laser monitoring, and remote temperature soundings. .

Meteorological studies constitute an important part of air pollution research.
Meteorologists assigned to the Taft Center in Cincinnati maintain daily surveil-
lance of national weather charts to forecast periods of sluggish air movement
over extensive geographic areas—periods that are conducive to-accumulation-of
air pollutants. - Research ie under way to quantify these forecasts, pamticularly
in terms of the large: diurnal variation in air pollution- potential, to extend.
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them to the local situations,.and to apply computer technigues to the forecasing'
operation. - R : L . . i S e

‘Mathematical models are being developed and tested to describe the individual
and cumulative effects of pollutant sources on air quality in an urban area. These
- 1models range in complexity from: simple graphical presentations to highty com-

_plex deseriptions of sources and, of air flow patterns. Tracer gtudies are being
undertaken to investigate the variability of dispersion parameters as they. per-
tain to the roughness elements in the urban situation. . /. . . T
" <To-provide continuing: information on-major trends in air pollution, we ‘oper-
ate three air monitoring networks, ..One system of stations, the National. Air-
Sampling Network (NASN), includes some 250 stations, which sample for sus-
pended particulate matter; 50 of these stations also sample for sulfur. dioxide
and nitrogen dioxide.. The stations obtain 24-hour integrated -samples on a
random schedule about once each two weeks. . Stations of a Continuous Air Moni-
toring Program (CAMP) are operated in Cincinnati, Chicago, Philadelphia, Den-
ver, St. Louis, and Washington, 1.C. At each CAMP station, a set of. instro-
_ ments automatically measures and continuously records the atmospheric: levels

of carbon monoxide, total hydrocarbons, mitric oxide, nitrogen -dioxide, sulfur
dioxide, and total oxidants.. A surveillance network has recently béen set up to
asgist in the evaluation of effects of pollution in urban areas extending. across
State boundaries. These stations in this Surveillance Network for Interstite
Pollution Effects utilize an “effects package” to measure dustfall, particulate
impingement, -sulfation, corrosion,.tarnishing of ‘metals, and deterioration of
tt:ﬁ{ct‘riles, dyes, and rubber. Plans are to establish about 60 stations of this type
nis-year. .

Other Federal agencies play an important role in our research efforts. The
Weather Bureau of the Environmental Sciences Services Administration of
tbe Department of Commerce has carried the major burden of meteorological
studies. The Bureau of Mines of the Department of thie Interior is engaged in
numerous projects relating to the:nature and control of pollution from fuel
combustion, primarily sulfur oxide: pollution from the combustion of fossil
fuels. The Tennesses Valley Authority:is active in'metgorological and engineer-
ing studies: relating to pollution from large fuel-burning installations; the Agri-
cultural Resesrch Service and the Forest Service of the Department of Agri-
culture in studies of air pollution effects on plant life and the Bureau of Stand-
ards of the Department of Commnierce in studies of the basic chemistry and phys-
ies of air pollution. The Library of Congress has been' our principal biblio-
graphical- resource. - : . ;

Although not, in contrast to the above noted agencies, recipients of all pollu-
tion research funds by transfer from this Department, the Office of Coal Research
of the Department of the Interior, the National Science Foundation, the National
Space and. Aeronautics Agency, the Atomic Energy Commission and the Depari-
‘ment of Defense have all sponsored research: of great value to abetter under-
standing of air pollution, its effects and its control. . o ; o

I have given a rough indication, Mr. Chairman, of the extent of the air pollution
research and development activities that are presently being catried out in the

. United States.. I will be pleased to submit for the record-a detailéd breakdown

of our Department’s activities in this area. Further, under.an arrangement with
‘the Americal Society of Mechanical Engineers we' are currently gathering de-
tailed information on the 'air pollution research and development activities.
being carried out under other than Federal auspices.  This information should
be complete sometime in the fall of this year, and I will also be pleased to make
it available to the Committee. : : R
To conclude my remarks, Mr. Chairman, we have ‘studied the report of the
Research Management Advisory. Panel to your Committee, and we are in agree-
ment in large part with the fundamental findings of the report. - As the report
indicates, the quality of life is to a large:extent dependent upon the' quality
of the environment, But itis only in recent yearsthat we have begun to under-
stand this relationship; -and particularly to understand:how .dependent we are
on our fundamental resources of air, water; and land., For the greater part of
our historical developnient our interest in the environment was primarily that -
* of subduing nature so that she would serve man better. “We had to convert
many of our beautiful rivers and lakes into practically open Sewers before we
- concluded that we must conserve our water resources, and-we had to experience
the tragedy: of Donora and the anguish of T.os Angeles before we began to realize
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that the Seeiningly ‘iiifizitts ocetn of alr that surrounds this planet had decidedly
finite capacities for diluting and dispersing the wastes we throw up {from:-oar

civilization,  In ‘our singlemtiided ‘devotion to achipving: the benefits 'of seiehce -

and techinology, we plunged ahéad with the abundant inateriald at hand, without
a very precisenotion of where we weré going and without' sério‘us a‘ttent-ion ‘t‘é»fthe

possible side effécts of our activities on the erivironment. : :
" 'Toddy it is important that we can no longeér with: impunity discharge wastes
indiscriminately to the environment. It is apparent today that we must use
‘our science and technology to control the by-product problems of our industrial-
ized sociéty as well ‘ds to produce the-goods and servicés ‘we all increasingly
_ enjoy..  And it is apparent that we are going: to'have to run‘very hard in ‘the

immediate years ahead just to kéép pace with the problem.  We must greatly -

expand our applcation of techinology ‘to the 'solrces of pollution, and ‘we must

accelerate our efforts to further develop that technology. “I'am convinced; Mt,

Chairman, that the attentién'focused on these needs by fhis Commniittes W
2 substantial contribution to our' progress toward the control of - environmerital
pollution, B e TR I i, R
We don’t have much time and I regret, Mr. Gilbertson, that we-did
not get to you sooner. ' We still have 10 to 15 minutes. ' Please go into
your report. = ; LT L
- Mr. GmueerTSON. Yes, sir, Mr. Chairman, I'll be very glad to.. .

STATEMENT BY WESLEY E. GILBERTSON, CHIEF, OFFICE OF SOLID

- HEALTH, EDUCATION, AND WELFARE

. WASTES, PUBLIC HEALTH SERVICE, U.S. DEPARTMENT OF

 Mr. Grperrson. In 'tjheinteféf’st of time, I will submit my state- -

ment for the record and then touch on a few highlights of it. This is
a sort of status report on the adequacy of technology for solid waste
pollution abatement. I think that I could say without fear of over-
statement that few problems of the environment néed more work in
“the field of technology than does the solid waste area. It is, however,
encouraging that the Federal Government has underway a national
program to advance the technology of solid waste management under
gxe S];); id Waste Disposal Act which was adopted by the Congress last

ctober, L e e e e G s

The thrust of this legislation is basically a research, technical de-

-velopment, demonstration, and ‘planning- authorization for purposes -

of préventing and solving solid waste problems which contribute to
health hazards, scenic blight, and environmental decay, through the
application of technology-~which I will touch on—with reference to
garbage, to trash; junk, and other solid wastes from municipalities,
from imndustry, and from agriculture. PR LT

It would be safe to say that the solid waste problem. has reached
major proportions during many years of public indifference and pro-

fessional neglect.” This 1s ‘true eveti though large sums of money are -

spent by public agenciés and by private citizens and industries on

disposal costs. They are ‘paying for this, we are all paying for it,
without really getting done the job that we would like to have done.
The history of the solid waste problem; which might be called the °
third side of the pollution problem, is somewhat in contrast, I think, -

with what has happened in the other areas of environmental contam-

ination and pollution almost dewn then to the present time. As a °

matter of fact, up until about a year ago the total Federal expend-

itures in this field” were 'about $250,000 a year for R. & D." So as a

i
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result of this lack of attention, the solid waste technological void is
certainly a great ome: and results in the fact that we must now be
prepared for a long-term effort to take care ofit. .-~ -
ur national program under thesolid Waste Disposal ‘Act calls for
. scientific research, training, field. investigations, and démonstrations.
'We look at this problem not solely in terms of what the Federal Gov-
ernment will do but also in terms of what local, State; and private
* agencies will undertake in coordinated fashion.' Thus, a nationwide
program is envisioned. I will only touch briefly on the health hazards
“1nvolved. Certainly, it is well known that inadequate solid waste prac-
tices and facilities are breeding places for insects and rodents which
- carry disease. Solid waste disposal frequently involves contributions
or generation of air and water pollution; inadequate handling of solid
waste also involves accident hazards and certainly also causes fire
hazards. I St R S o
In this particular area, I think I should stress very strongly the
aréa of interrelationship, the question of interrelationships which has.
already been touched on by two or'three members of the committee. In
no place perhaps do we come into a pollution area where the impact
of one form of pollution' on the others is so evident and so much a
part of the daily considerations of the R. & D. effort which it is called.
on to solve it. : : : o
The interrelationship therefore, really is part of the basicfacts that
we must consider at every step we take. - - . S
'T should {)ust like to leave the question of the size of the problem
with a very brief reference to the fact that it is growing. “The amount
of solid waste generated per capita per day in the United States has
risen from somewhere between 2 or 8 pournds toaround four and a half
gbunds‘ within a very short time. It is higher in domeé locations; 6 or
pounds in some cities, and on a national average we project a na-
iigosrbé,l average of between 514 and 6 pounds per capita per day by
This means then that we are dealing somewhere in the neighbor-
hood of 800 million to a billion pounds of material a day that has to
be handled in an adequate and safe way. And as has been brought
" out very effectively, T think, in the hearing this'morning, as we move
- Up our‘standards and therefpre our ‘controls in the field of air pollu-';
tlon and’ in the field of water pollution—this,. then; automatically
increases the solid waste problem.  So the past quantities I think are
far underestimated and o, in’all prebability, are projections for the
future. T should also like to say that we see qualitative changes as
well as quantitative ones. - I 'say this from several standpoints. First,
our society’s use of materials is changing. Our rising output and
use of pesticides, solvents, household chemicals,-and industrial ¢chem-
_ied]l'materials results in'wastes that are known to be hazardous. “And
then ‘the removal of contaminants from air and water also results
in qualitative changes aswell asthe quantitative ones!”. Thus, a greater
amount’ -of toxic chemicals, even cancer-producing ones; are being
thrown’ into the “solid waste stream,” if we can call it that. ~All of
these things focus the public demand for a higher quality environment,
and this'then, coupléed with the enactment of the Solid Waste Dis-
posal Act, does provide an opportunity and a challehge to move ahead
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with a program. I think-this.is a very mature piece. of legislation,
hecause it does specifically spell out the requirement that all of the
pollution aspects must: be taken into consideration when we lookat
the solid waste problem. In other words, in looking at the planning
questions, in looking at the research and development questions, the
legislation spells out the interrelationship that must be taken into
consideration. ‘ -
Furthermore, we and the States and localities:and industries in-
volved, are expected to also take into consideration all the planning
and: development “questions involved, and these; I think, are very '
important ones that need to be taken into consideration. .
Another factor in what I have termed the maturity of approach,
is that the actmakes it clear that we are tﬂalkinf; about solving the solid
waste problem. in terms not only of just simple disposal questions per
se, even though that may be safely done. Here we are looking at
ways in which we can reduce the generation of wastes at their sources,
to possibly recycle them back into production, to increase the salvage
of useful items, and to convert these wastes then into beneficial uses
for mankind. ' a SRR :
_ Then finally another aspect of the mature approach is one which has
been touched on ; namely; the need for semewhat larger scaled opera-
tions in order to do'a decent job. - The tendencies toward fragmenta-
tion of this problem among very small geographic or t%olitical units
has been a deterrent, we believe, in-the application of the technology
that is now available. A. very important part of the Federal pro-
gram involves efforts to encourage a larger.scale approach, a regional
approach in some instances. . In metropolitan areas which regionally
approach the situation, a. better planning job: can be done, and .im-
roved technical resources.can be brought to bear, because they are
ealing with a larger operation. They can scale up the facilities and,
therefore, obtain better economies, cost benefits; and so forth, These
indjﬁate some of the important points of maturity in the legislation
 The Office of Solid Wastes was established in the Public Health
Service ‘only :about 8 months-ago, and ‘since that time as you can ap-
preciate we have been busy, engaged in establishing the fundamental
program and the major areas of activity. I think I can report that we -
have successfully launched activities in the five major areas that were
projected by the Congressin theact. - . . » :
- We have initiated a research program through. the grants and con-
tracts mechanism, and we are tooling up our in-house research. We
have initiated a program for demonstration of new and improved
golid waste systems.,. - ¢+ - SRETRES RN I
Here we are talking primarily about shortening the time gap be-
‘tween laboratery be‘.nﬁx—,:sca,le types of ideas a.nd;tlgmeir«,, application on -
a community level. - And this certainly is an important consideration
- when we try to work out the change or upgrading of technology in
any field. Mention has been made earlier of the need for better pro-
fessional trained manpower, and we have initiated four training pro-
grams at universities. We went to the limit of the funds this last
year, and we have additional good applications which will be funded
_during the coming year. . = - : ' e
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In addition, we have initiated, admittedly so far on a small scale, the
~ direct training activities of the type that was referred to earlier in
the air pollution field. The question of professional development.we
think is very critical. As a matter of fact, I think it is fair to say that
here we are faced with a particular problem because some people per-
haps think it beneath their dignity to look at the solid waste problem.
‘We have to get an attitude changed here. It needs technological input.
toit. There are tremendous costs to society, both health and aesthetic.
Even before we had the advantages of the new act we had begun on a
very small scale to bring together the researchers in this field, to iden-
~ tify them, and to start working with them. We had a National Con-
ference on Solid Waste Research. We have done a number of thin
through the technical and professional organizations to give solid
waste research status, you might say, so that people would begin to
give it the attention that it deserves. We are very gratified that this
change in point of view is taking place. Certainly the new act has
been a major factor in this change. " , v
In terms of State activities 1t is safe to say that with perhaps a
handful of exceptions that is very little going on at the State level in
“this field. There are a few States which have begun programs within
the last year or two. Some States have enacted. legislation and this,
© of course, is a base for State activities. We awarded during the past
fiscal year grants for statewide solid waste program activities in 14
States. This is for development of comprehensive solid waste plans
for the immediate and long-range management, problem of the gta,te,
including the factors I mentioned earlier such as relationship to water
and. air pollution, economic development, land use planning, and par-
ticularly the advantages of regional solid waste management efforts.
And then finally we have begun a program of technical services to
provide the types of assistance to State, local, and industry groups
mentioned previously. : v k
Now, I think that it is pretty obvious that in a field like this where
so little has been done ang so much needs to be done, it is very neces-
sary to very carefully select the kinds of activities which should be
carried out. Mention has been made earlier in the hearing of the
need for standards, criteria, and guidelines, and I’'m glad-to report to
the committee that this is one of our major priority areas. That is,
using technical information as it becomes available, building on what
we have, which is little enough, but adding to it, to develop the kinds
of standards that can be applied not only by State and local govern-
ments but also by industry in its development activities for its pol-
lution problems and for abatement facilities and devices. In.other
words, if they have something to design to or to work toward, this
then gives them a better chance for their own R. & D. effort. .
In particular T think it is fair to say that one of the key underlying
philosophies which we believe the Congress intended and which we
are trying to implement, is the injection of a spirit of innovation in
this field. I think it is pretty obvious that in no area are there
greater opportunities for innovations and new ideas. For this reason
. _the opportunities for working with industry and with research groups
is'a wide one, and we believe that the basic methods of the research
grant and the contract mechanism should be utilized to the fullest
extent in the months:to come.
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-One of the big problems here has been that we really have not had
a total national summary of where we are in this field. This is nec-
essary, obviously for many purposes, basically for program planning
and development.  We believe that our working with the States over
the long pull will be a very important factor in terms of getting to-
gether some ideas about the extent of the problem, the trends and
quality, of practices, and so forth. But this-again will be sgo'oty 48
long as many States have not been active in this field and they will
take time to gear up. We have initiated, through a contract, a tech-
nical-economic survey of practices and needs covering about 450 cities
and 90 industries. We believe that this will be a satisfactorily large
sample to give us an idea of where we are in thisnational picture.

In the more technical field we have initiated a study through a .
contract for a seties of state-of-the-art reports on various kinds of
unit processes that could bé applied in the solid waste fleld. Many
of these will come directly out of industrial processes and have pre-
viously never been applied to this field at all. We think this will
be an important mechanism for transfer of technology from other
fields into this field.

Mr. Chairman. T would like to wind up rapidly here by commenting
on a couple of points which are extremely important but will be very
. difficult, I am sure, to get hold of." The first of these is: how do we
reduce the burden by cutting down on waste generation at the source?
Now here we are getting into some questions that have long-range
implications, because we are'talking about the question of whether
products can be desigried so as to reduce the ultimate waste problem
connected with them, or whether the products of manufacture can be
designed in such a way that they are more easily handled from the
waste disposal point of view. I might inject a note of humor here,
sir.  Somebody came up with a question to me the other day. Do
}E‘OH mean that you are now going to make beer cans out of pretzels?

his might be an outlandish idea but it has a point here. We are
talking about whether products themselves can be thought of in terms
of their disposal, as well as in terms of the utility involved. = = .

Mr. Dapbarto. I got a sample of paper through the mail a day or
two ago which dissolves when you place it in watér.

Mr. Giueerrson. This is a very good example. I agree with you.

“Mr. Brown. If T might cite another example, it seems to me the
principle is'the same as buying ice cream in a cone.

Mr. GiieerTsoN. Yes, sir; that is excellent. So, the whole idea
of reducing waste at the source deserves a great deal of attention.
Important also is ‘the question of recovering and reusing wastes.
There are some difficult questions here. There are certainly broad
economic questions that are involved, and T doubt very much whether
substantial technical progress can be made in this area without a
grea/t deal of backing from the public and by the Government, in ad-

ition to whatever economic forces that might be called to play here.
The whole question then of recoverv, reuce and salvage of valuable
materials offers some promise as far as routes to modernization of the
pollution problem. ’ ' ' S

T might mention that one way of recovering certain values from
wastes could be more widely used, and that is the use of wastes for



ADEQUACY OF.TECHNOLOGY FOR POLLUTION ABATEMENT . 80

land reclamation, where this can be done on a planned basis, perhaps
with the use of new technology such as greater density and compac-
tion, so that otherwise useless lands could be put into very productive

uses.
- Sofar I have talked almost entirely about the question of treatment,
processing and disposal. I would like to note that we are thinking
now more about & series of processes, a treatment approach here rather
than just a single action-of disposal. T think this point is' very im-
portant. But I haven’t mentioned the question of co]i)lec'tion of waste,
and here we are talking about an area which economically and from
the standpoint of health and aesthetic questions is an important one.
As a matter of fact, fromthe cost point of view some 60, 70, or 80 per-
cent of the total cost of solid waste disposal is involved in the collec-
tion question, and here research, development and innovation hold a
great deal of promise and certainly need to be werked en. T think
that here we probably most effectively can carry out our-activities in
erhaps what you might call new communities or néw towns. - Per-
ﬁaps these facilities will require the same kind of thinking, the same
kind of early planning and development as we now have involved in
the basic public utilities. - So, our work here; will ‘be directed pri-
marily at innovations that can be incorporated in the completely new
cities; And in connection with this, the use of systems management,
beginning with the interrelationships among the waste s%fstems.sup-
ports the fact that, if you move to a somewhat larger scale of opera-
tions ;geo% gphically, new 'potentials: come into view. 'We: recently
have asked the newly established National Academy of Engineeririg to
work with us in looking at some of the practical ways in which ste}ﬁs
could bﬁ taken to apply some of the conceptsthat we have been work-
: ln Wit, . SN H ] WA TEer tee Lok B eve T '..v x ‘ i EEE R ; o
The National Academy of Engineering has agreed to do this. We
also-have held two or tl};ree national meetings, including a national
. conference on systems analysis and waste management earlier this
year, and this I think developed further interest in the field.

'The Federal role in generating activities in the private sector is
worthy of brief comment. It seems to me that there are opportunities
here for us to work with industry. There are several ways that indus-
try can and undoubtedly will participate in the program. The infor-
mation derived from the national R. & D. program will help industry
to. meet its own solid waste problems. Then, of course, we feel that
~ industry will be looking toward the possibility of a significant expan-
sion in the solid waste management industry itself. We have some
specific examples of that already. :

‘We have developed certain Federal interagency relationships with
reference to the solid waste planning question. We have developed
a working understanding with the Department of Housing and Urban
Development whereby the State solid waste planning activities and
the so-called 701 planning activities of H[H) “will be coordinated
through the State agencies concerned, and we have a working memo-
randum of agreement with the Bureau of Mines of the Department of
the Interior regarding the mutual and respective responsibilities under
the Solid Waste Disposal Act, and we will be glad to furnish that to
the committee if it is desired. ‘ ‘
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‘Mr. Dabparro. -If % u would, please.
Mr. GILBERTSON. Yes, sir; we will do that.
{The memorandum requested follows:) -

MEMORANDUM OF UNDERSTANDING RELATIVE To IMPLEMENTATION of Tiiie II,
THE SOLID WASTE DISPOSAL ‘ActT OF 1965 PuBLI¢ LAw 89-272

The Department of Health, Edueation, and Welfare, Public Health Service,
and the -Department of the Intemor, Burean of Mines, each has an area of
responsibility for implementing the provisions of Public Law 89-272, the Solid
Waste Disposal Act, and are mutually desirous of developing a coordinated pro-
gram- toward.-the attamment of common objectives under the Act. The report
of the House Committee on Intergtate and Foreign: Commerce. (Report No. 899;
page 27, lines 19 through 36), states that, under the provisions of the bill, ‘sub-
sequently enacted as Public Law 89-272, the Department of Health, Educatlon,
and Welfare “would be responsible for administration of the Act, except that
the Secretary of the Interior will be responsible for ‘selid waste resultmg from
the extraction, processing or utilization of minerals anad fossil fuels where the
generation, productlon, or reuse of such wastes is or may he controlled within
the extraction, processing or utilization facility or facilities and where such
control is a feature of the technology or economy of the operation of such fa-
cility or facilities’, This arrangement would make the Secretary of Health,
Bducation, and Welfare responsible for administration of the-Act with respect
to solid waste problems of communities, including those problems which may
affect the general environments of communities, and including those solid
wastes or solid waste residues that result from busmess and industrial activi- -
ties and become part of the community’s solid waste disposal system. The De-
partment of the Interior, as above indicated, would be responsible for solving
industrial solid waste problems within facilities engaged in extraction process-

~ing, or' utilizattoti 6L/ mﬁwmlqmnd ‘fossil fuels [in:the: cimumstances above, de-
fined” ‘To accomplish these. objectives, ' the Publit' Health™ Seérvice 'and:the
Bureau-of Mines have entered into this Memorandum of Understanding in order
to define and describe the principal areas of program interest of each agency and
to clearly establish a mutually acceptable working relationship which ingures
proper coordination of all programs under Public Law 89-272.

It is mutually agreed that:

A. The Public Health Service and the Bureau of Mines will designate officials
to act as the principal contacts and liaison officers at the program level in inter-
agency matters pertaining to Public Law 89272, . .

B. In regard.to dem‘ms»tratwn grant applications. under: Section: 204 of Public
Law 89-272, the Public Health' Service will refer to the Bureau of Mines for
necessary: a@tmn, thbse: démonsthation' grant: -appHeationg - pertaiming’ primarily
to mineral or fossil fuel solid waste problems as defined under: Section 208¢1)
of the Act; and the Bureau of Mines will refer to the Public Health Service for
necessary action those demonstration grant applications pertammg to other
solid waste problems.
~ C. The Public Health Service will refer to the Bureau of Mines for review and
comment those demonstration grant applications which give major emphasis to
components involving mineral, metal, and fossil fuel solid waste problems as
part of a broader solid waste disposal program ; and the Bureau of Mines will
refer to the Public Health Service for review and comment those demonstration
grant applications in which the mineral and fossil fuel solid waste problems
have significant community implications. In the above cases, it is understood
that any comments the reviewing agency wishes to make will be forwarded within
a period of fifteen (15) working days from the time of receipt.

D. The Bureau of Mines and the Public Health Service may support, on a
joint basis, demonstration, research, or training projects which have implica-
tions for disposal of solid wastes from minerals or fossil fuels and from com-
munity sources.

B. The Public Health Service and the Bureau of Mines will perform reimbursa-
ble services for each other, when such acmon is appropriate and feasible and
mutually beneficial to the agencies.

F. The Public Health Service and the Bureau of Mines will exchange infor-
mation regarding program activities under Public Law 89-272. This will include
information on grant awards and similar actions.
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G. The Public Health Service in.carrying out itsb, responsibilities. for developing
comprehensive State and local solid waste programs, and in providing technical
assistance to State and loeal agencies and.industry, will need technical infor-
mation from the Bureau of Mines. From time to time such information will
be made available by the Bureau of Mines to the Public Health Service.

- H. Since the processing and disposal of automobile and: other metallic ‘scrap
involve problems of community environmental pollution, blight, and parallel
resource problems in the technology of salvage and utilization, the Public Health
.. -Service and the Bureau of Mines may jointly conduct-projects on broad phases
“of the junk and scrap auto problem; and individudlly on specific-appropriate com-
plementary segments. LT : :

This Memorandum of Understanding shall become éffective upon acceptance
of both parties, and shall continue indefinitely, but may be modified-at the re-
quest of either of the cooperative agencies. This agreement may be terminated
by either agency upon thirty (30) days notice in writing.

June 7, 1966. : DEPARTMENT OF THE ‘INTERIOR,

i "BUREAU oF MINES,
] WALTER R. HisBARD, Jr., Divrector.

June 3, 1966. : DEPARTMENT OF HEALTH, EDUCATION,

: " *AND ‘WELFARE, PUBLIC HEALTH SERVICE,

S me;mm H. ST1eWART, Surgeon General.

. Before closing, then, I think I would only like to summarize what

we think the Federal Government, can do under this new program.
It can provide leadership and stimulation: for innovation in solid
waste management. It can supply some resources not elsewhere avail-
able for research development and demonstration of improved tech-
nology. It can help in disseminating infermation on new types and
prototypes of solid waste programs which meet the requirements for
the protection of health, prevention of water and-air pollution, and
improvement of the general environment. o ‘

. .

However, it is important to mention also thqbthéihatiohdl program

‘can do no more than demonstrate the ways in ‘which these new ap- .

systéms and practices: . R T

The final steps, of course, have to be taken by people in:industry,
in the communities and the States throughout the Nation, and we hope
that we can help makethat come about. R

This will conclude my summary of the statement. : S

Mr. Dappario. We have come to the quorum call. I’'m sorry we
don’t have an opportunity to ask you any questions, but we will submit
some for the record as we have discussed earlier. * I would like to an-
nounce that on Tuesday next we have two important witnesses who
will come before this-committee: Dr. Tukey, who is the Chairman of

proaches, the new technology can replace outmoded and inadequate

the President’s Science Advisory Committee on this subject; and Pr.

Spilhaus who chaired the report on pollution for the National Acad-
emy of Science.” We are pleased that they will be appearing here on
the same day because we think they can make significant contribu-
tions to these hearings. _ ‘ '

You have already done that. I'm extremely pleased with your par-
ticipation. It has been helpful to us.  We would like to supplement
t}lle‘ record through questions which we will ask to make the record
clearer.

Mr. GrueerTson. We will be very happy to do that and T-take it that:
some of the questions that were asked earlier about budget and train-
ing and research and so forth in the air pollution field would probably
apply equally in this area and if you wish we can furnish those figures.
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(Addltlona,l questlons a,nd answers for the: record may be found i in
vol. 1T,
* Mr. Davparto. Yes. We will have our. staff get together with you
so that we can fill in all of those gaps. . I want to thank you all.and
wish you would thank Dr. Cohen for having come this morning.
This committes w111 adjourn until Tuesday next, same place, at
10 am.

(The prepared sta,tement of Wesley E. Gilbertson follows )

PREPARED STATEMENT BY WesLEY E. GrLBERTSON, CHIEF;, OFFICE OF .SOLID WASTES,
“PUBLIO Hmm‘n varcm, U. S DEPARTMENT oF HEALTH, ED‘UCATION, AND
WELFARE

Mr. Chairman, I.welcome the oppertunity to present here a status reporlt on
the adeguacy of technology for solid waste pollution abatement.

Few problems of environmental health technology more greatly need the in:ter-
est and concern of the Subcommittee and, indeed; of the entire Nation.

The Federal Government now-has under way a national program to advanee
the techinology of solid Wwaste management under the Solid Waste Disposal Act.
This legislation was adopted by the Congrress last October to provide the Nation
with the means of preventing a crigis in_ solid wastes in. terms of health hazards,
scenic disfigurenient, and the physical enormity of the job of safely disposing of
vast daily accumulations of gdrbage, trash, junk, and’ other solid wastes from
municipalities, industry, and agriculture.

The - solid wastes problem. reached major: proportaone dumng many years of
publie indifference Most people had virtually no interest in solid wasteg unless
their refise was not regularly collected, or they happened to 11ve near an open
dump with'its hordeés of dieease—carrying insects' and ‘rodents, ‘or'an overloaded
incinerator with. its noxious stenches and-smoke clouds. Most people forgot
about solid wagtes the moment they were out of: gight.. -Although huge amounts
of public funds were spent for waste collection and ‘disposal, little. public or
private money was invested in those years of indlfference in’ solid waste research
or éven in such improved disposal equipment as was available.

So the history of solid wastes; in- sharp contrast with what occurred in other
areas of environmental contamination, is a history of technological negleet down
almost to the present time. Until the Federal Government committed itself to a
national program, the annual expenditure for solid wastes research was about
$250,000 as agdinst multi-million-dollar outlays for research and - development
relating to air and watér pollution abatement, -

Because of the Jack of research and development, so/lid waste disposal methods
common throughout the United States today represent little advancement beyond
the technology of the garbage pail, the trash can, the open dump, and the obsolete
incinerator. The technological void which the national program was devised to
fill is truly great. We must be prepared: for a long-term effort to fill it. v

A problem:which has been building up for decades cannot be solved: easily or
quickly, and its solution will depend on continuing public support for an effort
requiring substantial funds over a long-period of time. The national program
calls for an assignment of public resources for scientific training and research
and field-scale investigations and demonstrations in solid waste management.
This resources assignment, moreover, is to be nmade not by the Federal Govern-
ment alone, but by loecal, State, and private agencies as well. This means that
support for the program not only must be sustained, it must be nationwide.

Fortunately, the American people today are concerned as never before about
the quality of their environment. I think we can count, therefore, on their
support for a program which, in time, can fill our backlog of needs in solid wastes,
Surely we can count on their support as people become more universally aware
of the degree to which our 19th century solid waste disposal practices not only
depru;le them of aesthetic values in their environment, but threaten their health
as we

In evaluating health hazards, it sometimes is necessary, and often wise, to
‘follow the dictates of common. sense or what the medical scientist might call
diagnostic intuition.




ADEQUACY 0P . TECHNOLOGY FOR POLLUTION ABATEMENT - 98

. The environments] threats to health are mogt difficult to establish and fre-
qﬁenfly,‘ when they are established, turn out to be the enes.we. had suspected
all along. ‘ . : )

But I submit that we no not need to wait for scientific proof of disease rela-
tionships to sustain conviction about the seriousness of health-hazards associated
with the disposal of solid wastes. It is sufficient to know that more than 20
human diseases are carried by rats and ingsects proliferating in tens of thousands
of open dumps. It ig.also sufficient to know that solid waste contamination of
the land. usnally results in health-threatening  air and.water coptamination.
Gross pollution of water is produced by epen dumps or improperly designed and
operated landfills.. Open burning or ineflicient incineration ¢f solid wastes are
major causes of air pollution in many cities. EE T ‘

Since we are now committed in this country to control water and air pollution,
it seems appropriate to make very clear the fact that, fundamentally, there is

_only one pollution—pollution of the earth. Air, water; and land are reservoirs,
vast but not limitless, in which wastes may be stored. The reservoirs ave inter-
connected and interrelated, To pollute one may be to pellute all three. And
this is precigely what we will continue to do unless we deyelop.and &pply tech-
nology far more.sophisticated in solid wastes pollution abatement than anything
we have used up tonow. : : S . »

Technologically, solid waste management lags far behingd air and water.polu-

- tion.comtrol, - Furthermore, the.physical burden .of :solid wastes. is:inereasing

annually more rapidly than the population, and we are genevating move of the
kinds of materials which are particularly difficult to return safely ta the aif,

water, and land. : . e

But referring for just a moment to the future physical solid waste burden, -

I think estimates with which I am sure Subcommittee members: are familiar,

are too low. They show. the present rate of daily solid waste collection going
from 4.5 pounds per person to around 5.8 pounds by 1980 to push the total:

. yearly accumulation from 165 to 260 million tons during the same period. .

But it must be borne in mind that these are collection figures.. ‘We do not
have, we badly need, and we are in the process of obtaining data which- will

-give-us an accurate picture:of .the amounts of waste heing generated in- this

eountry, including those privately collected and disposed of, by municipalities,

-industry, .and agriculture:; . . . R R, R

I feel certain that'collection figures do allow sufficiently for additions to be

' -made to solid wastes as more and mere pollutants are extracted from'air and

- wyater. - Municipalities and power, petroleum, chemical, and many other indus-

tries will add vast quantities of a large variety of waste materials. Insulphur
and fly ash from fuel combustion alone the increase will be in the millions of

tons yearly. : (R
- Without underestimating ‘the size of the task of managing: great new amounts

.of golid ‘wastes which -our technological and population growth will generate,

it should be appreciated that the solid waste burden will change qualitatively

‘8 well &b quantitatively. For example, progressive effactiveness.in removing

‘harmful pollutants from waste streams leading to the air orto: the water must

and does involve diverting thése pollutants to: the "solid ‘waste stream. ‘Many
of these materials are nedrly nondegradable, complex chemical compounds with
varying degrees of toxicity fer man,’ domestic. animals,’ or wildlife. : A few!are
known cancer prodiicers. Quite clearly, important future research under‘the
national program must be aimed at nieeting this néw health challenge. . v
Mr. Chairman, the solid wastes problem is huge, but it need not——indeed ‘it

‘must not—overwheélm us. In fact, I think we can feel cautiously’ optimistic

about, long-term prospects for success with the national program for two reasons.

Tirst is the growing public demand for a quality environment. - And gecond is

the fact that thig demand has been translated into the Solid Waste Disposal ‘Act,

% most mature piece of legislation for improvement of the environment. "~

_. The Act, to begin with, recognizes the essential interrelationship of the three

‘Segments .of pollution -comitrol. ‘Tt specifically directs that in ‘developing  solu-

‘Hlons. to solid waste problems, consideration be given to how the solutions may

affect not only problems of water and air pollution, but urban and;metrqp‘dnl;itan

development and land use planning. -~ . . ) o . .

““The Aet, furthermore, makes it cléar that ‘solid’ waste pollution control in-

volves a great deal ‘more; than disposing of solids, however safely that may be
achieved. The law gives much needed emphasis to the urgency of developing

68-240—+€6-—vol. 1——T
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‘technologies ‘which will make ‘it possible to reduee the generation of wastes at
‘the source, to réeycle them' back- into production, to incérease the ‘salvage "of
useful materials, and to either use or convert into useful materials-fa1° more
“wastes-than are uged or converted today, = < - - 7 L AT
© ‘There is‘at’least one more feiiture of the law which marks its matyrity. * This
‘is-the direction it gives Wederal authorities to foster the establishment of waste
‘digposal progiams largeé enough to comimand resources ‘adequate for the job.
Fragmentation of waste disposal responsibilities dmong' small -political sub-
-divisions -sometimes’ running to several score in a' single ‘county, is comion
throughout’ the country and a major reason for -technological backwardness in
golid wastes management, i Lo e e

The Office of Solid Wastes was established in'the Public: Health Service to
-administer the Solid Waste Disposal Act only eight months ago. Since then,
the national solid' wastes program has been gotteh under way in all five of ‘the
-‘major areas of activity projected by Congresst '/ < = - oo e S
. Grants have 'been made and work:is being conducted on 24’ réseafch projects
‘to lay a basis:of new knowledge for progress il solid wastes techinology. *
- Ninieteen projects to investigate ot demonstrate new and improved solid waste
disposal systems also have- recéived ‘grants ahd’ work under- theni has been
started. Several of these projects are expected to help merge small commiinity
‘waste ‘disposal operations- into“county-wide ‘or regional mandgement distriets.
“The demonstration projects are testing pilot- or operational seale methods and
‘equipment: - All-work of ‘thi§ kind:is ‘authorized to’receive up to ‘twothirds

"~ Federal support.: s : EEREE : c

Public Health Service grants under the national program also are assisting
Lour- institutions of higher learnifig in proéviding training for graduate engineers
-n disciplines éssential o solid ‘waste technology improvement: ‘The present
‘shortage 'of ‘trained manpower is eritical and an important factor-in the téch-
‘mological backwardness, = & - xirui S T e e '

. Administrative and operating:personnel are being trained in-Public Health
Bervice..courses. : In .addition, solid waste training eourses are.being prepared
under contract: with the Ameriean Public Works Association. = .« : s
«“Statewide solid wastée program planning is how getting under-way in 14-States
Andér grants: covering up: tor 50 peércent of the:eost of the work. . It:is. this
expanding activity which will help to develop comprehensive planning for the
dmmediate and long-range management: of ‘solid ‘waste problems, planning that
iwill give appropriate but often overlooked attention :to:such  factors-as the
interrelationship -of - solid. “waste . management with: air-and - waterpoHution
-abatement, urban ‘growth -trends, land wuse planning, -and the economic and
technological advantages of regional:solid waste: management -efforts.

In the fifth area of major aectivity under the natiomal program;- staff -and

other:arrangements have been'made in Washington headquarters and field offices
to . provide local and - State. -agencies 'technical - assistance:-with solid wastes
problems, TR S A o ) :
- Obviously, technological development must be almed:at achieving recognized
:goals.. In: the: solid: waste field, these goals have thus far been expressed in
rather general térms-—improvement of environmental guality, protection of the
public from - health and:welfare hazards, and improvement in the- efficiency of
disposal operations. -These goals:must be transiated into solid waste manage-
aent eriteria which can be used as guides by State and loeal governments for
the adoption and enforcement .of standards, and by industry. for the develop-
ment of equipment and technigues capable of meeting such standards.. The
Office of Solid: Wastes will undertake:the development of such criteria as a
major aspect of its program,. . - . e

The. national program intends to give solid waste technology in the United
States a potent injection of the.spirit of innovation. We want it in our search
for new knowledge. ‘And we wanf it, plus a sense of urgency, in the application
of existing knowledge. E :

.- As members of this Subcommittee no _doubt realize, enough knowledge is
available now to-significantly advance solid wiste management in this country.
Some of it has been available for years, yet more than half of our cities of
2,600 or more inhabitants do not yet have sanitary, nuisance-free disposal sys-
tem§. All large municipalities lack, for example, incinerators incorporating
©.available air pollution abatement technology. The principal retardation factor
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hais been financial inability either to buy new -equipment or.to risk public funds
on facilities not yet wholly proven. i :

A national picture of the current status of solid waste manager_nent problems
and practices is patently needed at this time. And steps are being taken sys-
tematicaily to develop such a picture. . Some of the work will -be accomplishefl,
of course, in the Statewide planning surveys. But. several weeks ago, to obtain
an across-the-country view of the problem, the Office of Solid Wastes awarded
a résearch contract to an experienced engineering firm for a technica} economie
survey. of solid waste disposal needs ‘and practices covering 450 cities and.‘d().
industries. We are optimistic that this project, which will involve the collectioni
and analysis of data from a very large sample of industrial and municipal sources,
will be a valuable index of the total national solid waste picture. ’

Another research contract: recently signed with the private sector calls for
the development of a series of state-of-the-art reports on unit processes of solid -
waste disposal which could have broad applicability toward better management
of the national solid waste problem. oo : :

Mention has already been made of the growing physical burden of solid wastes.
The best way to lower this burden is-to reduce waste generation at the source.
One approach, would be to design products so that the principal materials of which
they are made may be recycled, or sent back, for reuse in manufacturing new
products. Paper producing ‘processes, of course, readily use wastes. And this
industry ‘could:-recycle considérably more wastes if solutions were. found to
problems.of economie séparation of clean and otherwise usable waste. Recyeling
of iron"'and steel scrap is a basic part of steelmaking which should, similarly, be
susceptible toexpansion. : : SR e S .
¢ The design- of - products for recycling - materials of manufacture is. a:more
difficult challenge. - It will, of course, be rewarding in terms ofisolid waste pollu-
tion: control. - And authorities whe: have carefully studied. the problem rare
optimistic: that substantial recycling teclinology can: be ‘developed-if given suf-
ficient reséarch-attention..’ ¢ ' : L ‘

In some instances, industry is now.applying sophisticated technology to re-
cover and reuse process waste materials that would otherwise find their way
into the air, water, or land reservoirs as pollutants. -Chemical solvents are being
recovered-and gases and vapors are ‘being recycled by certain petroleum refinery
and distribution facilities. ‘And in the area of solid wastes, the lumber industry
is. now making marketable products out of wood scrap that would otherwise
pose a very serious disposal problem. S : Lk .

But industry’s cost consciousness cannot always-be counted on to'help reduce
the : process . waste: burden.  BExperience has shown that substantial progress
frequently results from: the pressure of public opinion or action by government, .
rather than from purely economic forces. RER Lot
. Perhaps voluntary-action on-the part of industry might occur more often :if
concern for potential operating economies were fortified: by recognition of the
fact that improper and unsanitary $olid waste management costs the Nation far
more than the $3 billion annually spent for collection and disposal. - Industry
shares in this cost burden just as surely as each citizen does. It would seem that
industry, ‘in its;own interest; would iecognize a much greater responsibility to
develop-and-apply improved technology for solid waste handling in orderto reduce
this form of environmental contamination to the minimum. Lo S

To reduce waste production at the source, it also seems clear .that research
resources ought to be devoted tothe design of products which generate less waste.
Making some of them more durable would be a step in this direction. . On the
other hand, however, longevity in: packaging increases the waste burden. 'The
.substitution of aluminum for steel in cang, for instance, has given us a waste item
which can remain indefinitely in the environment... Many plastic containers gre
nearly nondegradable. - We greatly need the development .of paper and other
packaging materials which, if they are not to be reused, are soluable or quickly
degrade and can be harmlessly returned to the environment. :/The packaging
industry has an opportunity to make a dramatic contribution to solution of the
waste management problem. :

In this connection, incidentally, anyone concerned about solid wastes cannot
help being concerned about the apparent trend toward increased use of the non-
returnable container. Disposable bottles doubtless are a.consumer convenience.
‘but they also compound the solid waste management problem. Nonreturnable
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may be.presmmed to. have economic advantages for the beverage and other using
industries. But a trend back to bottles which can be reused might be in order on
the theory that cost advantages to society also are worthy of eonsideration.

The salvage-of valuable materials and energy potentials from solid wastes offers

& most promising route to moderation of the pollution problem. ' Obviously, solid
waste salvage not only reduces the physical burden of them, but adds te the
Nation’s resources. : :

- Recovering heat from solid waste incineration has tremendous -possibilities -
which have yet to be realized in-the United States, One incinerator on the east
coast has produced power for water desalination. "The operation ef power-gen-
erating ineineraters ig fairly commeon, however, in Burope. Under the national
solid wastes program, two demonstration grants are supporting experimentation
with incinerator heat conversion. Meanwhile, one of the program’s research
progfcts is investigating the feasibility of producing gas for boiler fuel by heating
waste.: . . .

A major problem in salvage, as already has been suggested, is economic and fast
separation of usable materials from unsalvageable waste. A west coast enter-
‘prise appears to have developed an automatic separation process which efficiently
separates glass, metals, and other marketable commeodities. Small glass particles
“thus salvaged can have a number of uses, including use as plastics and industrial
“fillers; and paint extenders. - Occasionally, solid wastes ean be used with little
Processing; as the incorporation ‘of fiy ash in building block and paving materials.

 But often salvage requires fairly extensive processing to. convert wastes into
Yisable products frequently different from the starting materials. - Both. industry
and the academic community are beginning to produce some interesting results
in solid wastes conversion. "Two research projects supported by: grants from
the Office of Solid Wastes are studying conversion through heating combustible
wastes without the presence of oxygen, a process by which charcoal and coke
‘have been made for generations. Marketable materials which may be obtained
by this means include almost pure carbon, combustible gas, heavy tars, acetic
aecid, and aceténes and aleohols, It is eonceivable, incidentally, that carbon from.
converston of goHd wastes might be used to filter from water certain pollutants,
- which eannot be removed in present water treatment systems, - .
Fhe use of 'solid wastes for land reclamation, either directly, as in ai sanitary
landfill, or after ineineration or other processing can: be. considered 4 meode -of
salvage or eonversion. Often: the reclajmed land becomes valuable for golf
courses. and other recreational areas and adjacent property values are increased
markedly. Three national program research projeets-and ‘as many demonstra-
tion prejects are directed at the development or testingof various methods of
produeing or wsing fill material from wastes without ereating health hazards.
Such projects would achieve, if successful, reductions-in the. volume of material
and thus would increase capacities for solid waste disposal at lJandfill sites which
are becoming inereasingly scarce. -
‘ “One ‘such project offers the prospect of reducing landfill material from wastes
to ag little as one-ténth the original volume ‘through high-pressure hydraulic
compression, - Another project will demonstrate a grinding process-which would
both reduee waste volume and so thoroughly mix the waste as to:produce a fill
unattractive to pests. . sl S ok
Composting, or the conversion of organic s6lid wastes into soil conditioning
materials with fertilizer value, has been less widely attractive in this country
than in Burope because of econiomic considerations and the competition of chem:
jcal fertilizers. But within the national pregram, composting is regarded as a
promising route to solid waste disposal. The great accumulation of crop: and
animal wastes in areas of agricultural coneentration adjacent to localities of.
rapid urban growth justifies taking a good look at composting. - While' compost-
itig may never prove to be a profitable commercial enterprise, it might produce
énough revenus to help offset disposal costs.
©" And, of course, we want to satisfy ourselves that composting will be acceptable
from the standpoint of human health proteetion. - R .
One of. our research grant projeets is working on a method for composting
fruit and vegétable refuse, without endangering health or causing ebjectionable
odoers. -~ Other investigators are looking into possible health hazards from insecti-
eide residues in composted agricultural wastes. . :
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. 'We-also have under way a plant-size study of safely: and economically ‘¢om-
posting ‘municipal refuse and raw sewage sludge. ‘This is a joint undertaking
of the Public Health Service’s Office of Solid Wastes, the Tennessee Valley
Authority, and Johnson -City, Tennessee. TVA ig designing and will construet
and operate a plant to process Johnson Oity’s daily output of about 60 tons of
refuse and untreated sewage sludge. The plant is: expected to be completed
early next year at a cost of about $750,000 and will cost around $100,000 a year
to operate. TVA has had long experience .in soil conditioning and. fertilizing
afid an effort will be made to lower the project cost by finding an economic use
for the product. The Office of Solid Wastés will: carry -out detailed pathogen
studies and other health-related projects in conjunetion with the Johnson City
operation. s : ' o e . o

- Another promising composting project has been latmched under a- demonstra-
tion grant from the Office of Solid Wastes. This project will test a recently de-
veloped mechanicdl composting plant for disposing of solid wastes quickly: and
without environmental hedlth hazards. The plant is Lo process about 130 tons a
day of refuse, garbage, sewage solids, and other solid wastes from the City of
Gainesville, Florida, the University of Florida, and Alachua County. This is a
ecooperative industry-government vehture under a nonprofit Florida corporation
oh which the city government, the university, and a private firm are represented.
The firm developed and will build and operate the plant for-the nonprofit ofgani-
zation. ; : : C : : S
- Solid wastes technology needs improvement in. at least one important area
which has not yet been discussed. This is collection. Taking solid wastes from
Home, orindustry, or'farm and bringing them to their final destination represents
from 70 to 80 percent of total disposal costs. This obviously is a segment of the
management problem in which savings epportunities are very great.’ Agpects of
the problem are being worked on under a research grant and as part of a demon=
stration project. This is where bold -and imaginative innovation certainly can
pay off, and we are looking at several promising ideas, including the so=called
4dry sewers” for conveying solid wastes to disposal sites.

Tt doubtless has occurred to members of this Subcommittee that solid waste
management is an extraordinarily complex problem. In fact it does not seem
ggssible to exaggerate the complexity of interrelated factors on which Judgments
iave to be made. Water and air pollution problems, urban and industrial develop-
thent ‘trends, feereational land use, ddministrative considerations, and politicak
developments have to-be welghed. Values must be agsigned scientific and engi-
neering deterininations in nearly all of the disciplines. ‘Recognition has to be
given to social factors involved dud the needs and resources of local, State, and
Federal Governments and all eleménts of the private sector concerned - with
waste and related problems. Then there are the complexities of waste streams
and seasonal and regional variations in their conteént. And this does not con-
clude the list of complications. B : :

Fortunately, a technology of decision-making has been developed in recent

years with which this Subcommittee doubtless is familiar and which should have
great usefulness in developing efficient, salutary, and comprehensive waste -dis-
posal systems.  The technology is management science or systems analysis, in-
volving. the use of automatic data processing, some sephisticated mathematics,
and other intelligence tools; Up to now, however, despite considerable éffort, it
has not been possible to devise tangible inpute for systems analysis which will
represent: adequately ‘some- highly intangible factors—the most crucial factors
of the-entire equation. They may be described as social values—what the public
hag at stake in solid waste pollution abatement. These involve a complexity of
community-wide human relationships which thus far have defled tangible ex- .
pression, through systems analysis. :
. 'We have been geeking assigtance in adapting systems analysis technigues to
golid wastes gystems development. A few months ago, for instance, the Pirst
Natioqal Conference on Solid Wastes Management congidered this problem under
the joint sponsorship of the Public Health Service and the University of Cali-
fornia at Davis. We also have a rvesearch preject under way with the Uni-
versity of California at Berkeley which 'we expect will provide us with: some
answers. In:additton, 'we have been working with the Natiomal Academy of -
Brigineering to develop & mechanism through which we can have the assistance
of this highly competent technical organization.
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With systems analysis and many other aspects of the solid waste problem
we would like very much to have—we greatly need, in fact—the assistance of
industry. Certain industrial concerns have acquired extensive know-how in
the use of systems analysis techniques. We also need the help of those seg-
ments of industry which have been involved in the development of closed
systems for recycling air and water in space craft. Industry experience with
-aerogpace technology might well be used in the development of waste recycling
systems, including solid waste systems, on earth.

Industry also has competence, probably not available elsewhere, in many other

areas where new solid wastes technology so urgently needs to be developed.
In problems associated with the reduction of wastes at the point of generation,
for instance, industry should be able to make an outstanding contribution.
Industry stands to gain when wastes are reduced, and we know that a number
of companies today now incorporate waste control equipment into plant design
for reasons of economics or public policy or both. Their number, unfortunately,
is not yet great enough to represent a really substantial contribution to solution
of the national solid wastes problem, . :
“'The Federal role in the private sector, it s¢ems cleatr, is to provide incentives
for and otherwise to stimulate the spread in industry of practices for solid .
waste pollution abatement. The national program cannot directly underwrite
the demonstration of industrial hardware or finance industry vesearch. But
the program can and will buy and its grant recipients can and have bought
research and “technological assistance by contract. The Gainesville, Florida
compqsting project is a case in point. Here, it will be recalled, industry not
only is represented in the nonprofit-corporation set up to supervise the work
but hag the major role in the entire operation.

There. are. several ways in which industry should find participation in the
national wolid wastes program either rewarding or desirable. Access to research
and development. findings. stemyming from: the national program will be com-
bensatory, of ‘course, particularly where ‘the information is useful in helping
industry meet its own waste management problems. - The moost tangible reward,
however, might: occur as a significant eéxpansion of the waste management in-
dustry. Solid wastes technology is going to advance-as the program progresses.
‘Bach advance will mean new business for industry. e ) .

Government, of course, can help to accelerate the application of improved
- solid waste technology by specification in the equipment it buys and the instal-
lations it builds. And as time goes on and the national program moves forward,
public awareness of needs for high standards in waste management will increase
and with this rise will come growing recognition by industry that it too must
join more fully the national effort for solid waste pollution abatement.

This Subcommittee has indicated a desire to be informed of the interdepart-
mental cooperation engendered and necessitated by passage of the Solid Waste
Disposal Act. - I'should like to report that the Office of Solid Wastes has made
arrangements with the Department of Housing-and Urban Development whereby
State solid waste planning sctivities and 701 planning grant activities will be
coordinated through the State agencies primarily concerned with each of these
programs. We have signed a formal memorandum of ‘agreement-with the De-
partment of the Interior pertaining to our mutual responsibilities under the Solid
Waste Disposal Ac¢t. I am prepared-to submit a copy of this memorandum for
the information of the Subcommittee. :

Before ‘elosing, Mr. Chairman, I want to'summarize what, it seems to me, the
Federal Government ought to be expected to:accomplish within the national
~‘solid wastes program as conceived by the Congress.in the Solid Waste Disposal

Act. The government can provide leadership and ‘stimulation for innovation
in solid wastes management and it can supply resources, not elsewhere available,
for research and demonstration of improved technology.  The. government can

help, under the national program, in acquiring knowledge. where needed. It -

can assist in showing that prototypes of new waste management systems can
provide human health protection against solid waste pollution. The govern-
ment-also ‘can assist communities and States in making the best use of existing
technology for solid waste management. R :

" .But the national program authorized by the Seolid 'Waste Disposal Act can
do: no more than help demonstrate the desirability, even necessity, of using
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new knowledge and technology to replace outmoded and inadequate practices and
systems. “The final steps for abating solid waste pollution will have to be taken
by the people in their villages and cities, their counties and States. Undue
delay, for any reason, in taking advantage of proven opportunities for effective
and salutary waste management will simply make a mockery of our professed
aspirations for clean air, water, and land and & reasonble share of the natural
beauty upon which the human spirit thrives.

gWhereupon, the committee adjourned at 12:25 p.m., Thursday,
July 21, 1966, to be reconvened on Tuesday, July 26,1966.) :
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TUESDAY, JULY 26, 1966

House oF REPRESENTATIVES,
-~ ComMMITTER ON SCIENCE AND ASTRONATUTICS,
SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DEVELOPMENT,
. - Washington, D.C.
The committee met, pursuant to adjournment, at 1005 a.m., in reom
9395, Rayburn House Office Building, Washington, D.C., Hon. Emilio
Q. Daddario (chairman of the subcommittee) presiding.. . .
. Mr. Dappario. This meeting will come to order, :

. .

We are pleased this morning to have with us as our witnesses £wo

.

men who play an important role in this whole question of pollution
abatement. We have Dr. John Tukey, from Princeton University and
Dr. Athelstan Spilhaus, from the Institute of Technology at the Uni-
versity of Minnesota who are the authors of reports on “Restoring Qur,
Environment,” which came out of the President’s Science Advisory
Committee, and “Waste Management and Control,” which is the
work of the National Research Council of the National Academy of
Sciences. s - S ‘ S
We have used these two works in our deliberations. to this point.
They have been extremely useful to us and we recognize that they ask
many questions which are important to the society in which we live.
I think that it would be helpful if you each made some opening state-
ments and then we can ask you both some questions. Dr. Tukey, would

you please start off ¢ _

STATEMENT OF DR. JOHN W. TUKEY, PROFESSOR OF ..
* MATHEMATICS, PRINCETON UNIVERSITY. .

Dr. Tukey. Thank you very much. I must, I think, begin by dis-
claiming complete responsibility for “Restoring Quality of Our En-
-vironment.” I wish I could claim it, but this was the work of a panel
and T can atleast say I helped coordinate their efforts. ‘
 Mr. Dappario. -1 should not have said that you were the authors but
rather the chairmen of the committees which worked on both of these

Teports. : . ‘ ; e e
Il))r. Tukey. I think the first message that I must bring. from the
panel’s long deliberations is that the problems of pollution are ex-

tremely diversified and notably interlinked. To speak Of'uthi%PfOblw'

«of such-and-such pollution is almost an oversimplification. Problems -
in different places that go by the same name are often essentially dif-
ferent, and problems at. the same place that go by different names are

101
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often closely related. Answers, policies, or management guidelines
that are well chosen for some problems are i1l chosen for others. The
field of pollution is very broad, inevitably complicated.

The second message is that we are all pollutors. Pollution is not
caused only by the other fellow. Office buildings, schools, and homes
contribute to pollution just as do agriculture, animal raising, and all
kinds of industry. Pollution is not something to be eliminated. Only
extinguishing the human race would eliminate it. - Pollution is some-
thing to be managed, to be redirected, modified, adjusted, and lived
with. ‘ ‘ _ . - :
Such management cannot be confined to the management of wastes,

produced whether by processes or people, without consideration of the
problems their production makes. What has to be managed in the los
run is the unified conduct of a civilization that haslong paid little hee
to-disposal in comparison’ with acquisition. ~ A civilization that must
take a progressively more and more balanced attitude toward its en-
vironment. ‘ . a ' , S

To discuss here all 104 recommendations of the PSAC panel’s re-

ort would be out of the question. As it would be to respond even.

riefly to all of the 51 questions into which your panel sharpened the
issues on which these hearings are to concentrate. S

Before turning to those of the 51 questions about which it seems
most important for me to say something, I want to call attention to an
important opportunity for industrial participation in pollution control

~thiat wasnot discussed in your panel’s report. B
“As the PSAC panel worked its way through the many and diverse
forms of important pollution, it acquired an increasing belief in the
importance of a form of pollution rarely mentioned yet, a form of
great importance to all who live or work 1n cities or towns. I refer to
pollution by noise. - Our appreciation of its importance developed at
. too late a date for our report to give it the attention it deserves. Since
* the products of industry and processes of industry combine to make
most of the noise there is, it would be most appropriate for industrial
research laboratories to give substantial attention to the changes in
products and processes that might do the most to quiet our cities and
our lives.

There is another aspect of private sector participation in guiding
the management of pollution that should, I think, be mentioned here.
The PSAC panel urged strongly in its recommendation B27 that the
professional resources of all sectors, but most particularly the private
sector, should be more deeply involved, throughout appropriate profes-

“sional societies, in the development of standards, particularly I would
say, systems of alternative standards rather than single take-it-or-
leave-it standards. It should be more deeply involved than has been
the practice in this country. : :

Turning now to the panel’s questions, I should like to begin with
question 18 from paragraph B(7):

.. Mo what extent iy air pollution a problem today because the technology of
abatement failed to keep pace with industrial expansion?

As T see the record, until a erisis was recognized, no adequate force
pushed air pollution abatement technology to try to keep up with its
challenges.  And in many places these challenges have been chal-
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lenges of human expansion, it seems to me, rather’ than industrial
expansion. , , h R g
The problems of air pollution are widely different in different
places, not one and the same. In Los Angeles, the problem is now
recognized to be mainly the automobile. In New York City, it is
mainly stack emissions from heating and power generation.
Throughout pollution, we must give more attention to the diversity
of what seemed at first glance to be single problems. I
' While I must defer to experts on the promise for the future of the
present R. & D. program, I stress our panel’s recommendations E1
and E2 which said, and I quote: L
" We recommend that the Federal Government exert every effort to stimulate
industry to develop and demonstrate means of powering automobiles and trucks
that do not produce noxious effluents. ! o AR
‘We recommend that the Federal Government stimulate industrial development
of more economic processes for exclusion of sulfur compounds from ‘stock
effluents. - N . s
Turning now to question 28, first question in paragraph C(5):
‘What can be done to overcome the tendency of the present Federal agency
organization to fragment research as to source or environmental sector? :
Problems of combined attention to different sources of pollution do
not appear to me to be as crucial today as problems involving different
environmental sectors. Management reorganizations alone will do
little to affect the breaking up of research and thinking by environ-
mental sector. We need more technical ties between related work and
different sectors. There is no reason why we cannot now go ahead in.
the way that would be presently most effective—namely, by attacking
a certain number of key problems on an intersector basis. - R
This can be done effectively either by interagency cooperation (see
anel recommendations B8, B9, and 6 for examples) or by inter-
isciplinary advisory studies (see panel recommendations C5, C6,
and C7 for examples). ; ' -
Specific intersector studies are essential, but so, too, is a forum in
which the Nation’s scientific and engineering communities can inter-
act with the Federal Government’s senior technical and scientific
administrators. It is only through considering the broader aspects
of pollution at such a level and in such a breadth that we can have an.
adequate chance of being properly warned of the broader problems of
pollution as they come mto view. In strongly urging the setting up
- of such a forum, the PSAC panel proposed, in its recommendation
(1, a specific mechanism, interrelating the Federal Council of Science -
and Technology and the National Academy of Science. ‘
Today, our deficit is in the investigation and recognition of such
problems, not in the willingness of workers in different fields to join
together.  There are specific intersectorial tasks that are ready to be
undertaken. ; :
Turning now to questions 36 to 38—— R
Mr. Dapparro. On- that point, Dr. Tukey, you say there is not a
lack of willingness of workers to work at these problems but rather
it is a deficit in the recognition of the problems. How about the
number of workers available at all levels——do you consider this as
part of the problem? Even though there may be a willingness to
~ work, is there a deficit in compatibility ? ,
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Dr, Turry. Well, the question of manpower is extremely serious
across the whole field. But I think it is clear that there are inter-
sectorial problems of such importance that putting some of the effort
there instead of other useful and important places would be recog-
nized as good thinking. : ' .
~Mr. Dapparto. And your point, then, is that although something
needs to be done, you believe that there has developed a willingness
to work so that we need not be as much concerned as some of us ap-
parently are. Must we stimulate activity in this direction? Are
you optimistic that concern has developed to the point where people
do want to work in this field ? AR e R T

Dr. Turey. Let me be more precise. At the technical level, I don’t
kﬁmw of any indication that there is not or has not been willingness.
Clearly the PSAC panel felt need for stimulating activity.in this area
- because it made a number of recommendations. We did ‘not recom-
mend, and T would not miyself feel'that management recrganizations
are the way to get at this problem at the moment. I think we can
stimulate intersectorial activities. within the present organizational
framework. e o ~

Mr. Mosuer. Can I ask for a more precise definition of intersecto-
rial activity ? o
~ Dr. Turey. My impression in your panel report was that this was
meant to apply to air, water; and land pollution as major sectors, and
I'was responding to the question in these terms. : 155

. Mr. Dapparro. That’s a correet assumption.

. Dr. Tuxey. Fine. ' ‘ , ‘

- Turning next to questions 36 to 38 from paragraph D(5):

. What is required for ecology, as-a science, to guide the stewardship of our
~environment? To what extent can ecological manipulation achieve a scientifie
and engineering basis? How can the value to society of our industrial economy
be properly equated in ecological management? '
“Ecology needs more research, much of it applied to harder prob-
lems.  This means more manpower—some trained in the most modern =
ecology, some trained in the wide variety of interacting fields, all
willing to enter into ‘collaborative work. Sy P

‘This will require more money, both for training and for research
;su']pport, and more public emphasis on the problems toward whose
solution we all need progress. . v ‘ Con

Eeology is often complex as are so many other scientific and tech-
nical fields. There is no indication that .ecological problems cannot
be understood. Quite the contrary. Accordingly, the question must
be how fast will we develop a scientific and engineering basis for
more ecological manipulation? As of today, we can clearly speed
this process greatly by putting in much more effort—there are plenty

of problems ready for effective attack. EERIE , G
= The third question of D(5) with the suddent shift to “ecological
management” and a special place for “our industrial economy” rather
baffles me.  There séems to be an undertone that the sorts of modifica-
tions in products, processes, and locations that the people may come to
find worthwhile in ‘order to restore and preserve the quality of our
eommon environment are likely in' some unspecified way to destroy our
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industrial economy. There is neither historical warrant or any basis
for prophecy that argthing of this sort is likely, or even possible.

We have used legislative means to modify our economy many times,
both by prohibition and by economic forces. Controls related to in-
dustrial Eea,lth and industrial minimum wages are obvious examples.
So long as we implement whatever decisions about the environment
an informed public may demand, in ways that leave to our firms their
traditional freedom of choosing how they operate within necessary
‘constraints, I see no danger to our industrial economy, only a further
change in its own evolvihg environment. '

- Turning to questions 42 to 44 from paragraph E(7):

Is the rwpdnse' of humans the. proper measure in ecelogical management?
JHow can environmental quality options be made subject to market appraisal?
To what eXtent can esthetic experience be quantified ?

Direct effects on humans are certainly not the only basis for deci-
sions and balances concerning environmental quality. If our environ-
ment were much more inhospitable than it is, we would probably
have to value the health of our food plants above all else, including
human health. No rational environmental policy could give less than
great importance to food and fiber and to all the forms of life involved
in their growth. : Co

I believe, and I am sure that the other members of the PSAC Panel
join me in believing, that civilization in this country is far enough
“above the level of bare subsistence for its people to look upon the
quality of their life as important and subject to improvement. ~ This
means that quite indirect effects on humans, either now or in the future,
can properly contribute to judgments and decisions about the manage-
‘ment of our environment and our economy. : .
~I'am a firm believer in market appraisal wherever it can be given
effective play. But we must be keenly aware that many of the most
vital aspects of governmental activity are not given, and so far as we
can see cannot be given, market appraisal. Health, education, high-
ways, police protection, and national defense are not appraised in any
‘market, though we are all concerned that judgments about them are
made carefully and with the best possible guidance. I see no reason
why our choices about our environment gc‘; not. deserve similar at-
tention. ' ,

The valuation of esthetic experiences in monetary terms is obviously
difficult. - We are used to doing this indirectly, by making decisions
‘and judginents whose consequences are those that would also flow from
optimizing some expression in which these experiences would have
‘certain monetary values, but this is far from actually valuing these
‘experiences in monetary terms. In my own judgement, it will be a
long time before we can wisely shift to much more explicit valuation
of esthetic experiences.  For special, often unimportant purpeses,
1t is, of course, easy to quantify certain esthetic experiences,

Turning back now to questions 4 to 7 from paragraph A(2):

How far can new technology development proceed without comprehensive
waste -management systeins analyses as-guides to the allocation of scientific
resources? What are the limitations and opportunities for systems analysig in

environmental management? Is there an adequate modeling teehnique? Are
the input data available and accurate? S )
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I am unhappy with some of the attitudes implied by these four
questions. Tﬁe“last‘three seem 10 suggest that we should begin by
Jooking for model techniques and improving the input data. And
only after nearly complete success with these components should we
start making system analyses. On the contrary, it is quite clear that
it is only by beginning some analysis in an admittedly exploratory -
way that we can find out enough about the true needs for techniques
ang input data to be able to attack their improvement effectively.
Today’s need is to begin to work on the job. Systems analysis.can and
]s;hoalld be valuable. They are not cure-alls. They require learning
‘doing. ,
yThe v%ords, “waste management systems analysis,” as used in the
first: question of this paragraph can easily mean both too much and
too little. Some would read it as meaning systems analyses covering
all of waste management. Today that is too much, for our urgent
need is for systems analyses of specific problem areas. -In the very
near future, it will be too little because there are many problems where
the systems analysis need to extend beyond waste management into
‘other related questions. The need for a unified study of sewage
treatment and water purification is already such an example. :
© Turning to question 13 from paragraph B(38) : ‘
. Is enough of the basic environmental quality research being done in industry
to establish necéssary support for applied research and development?
_ “In view of the small overall costs of basic research as compared to
development, I would urge that this question be rephrased thus: “As
industry undertakes more development founded upon more applied
research, how much basic research should it undertake?” B
There are two very strong and important conflicting pressures’ in-
volved in answering this question. On the one hand, we know that
good basic research in the same organization will improve both applied
research and development. On the other, we know that almost every
scientific subfield important to pollution is in the throes of a severe
manpower crisis, one whose end is not in sight. To deflect good basic
researchers completely into industry away from the critical functions
of graduate teaching and undergraduate stimulation would help a little
now, but hurt much in the future. . S :
My own advice would be to so manage the industrial applied re-
search and development program as to make it easy for industry to
use basic research personnel effectively both as regularly visiting con-
sultants and. as summer or one-term :full-time participants, and to
‘encourage industry’s employees to do some of their applied research
~at basic research centers with adequate financial compensation to these
centers, It is important to us to eat our cake and still have it. Wae
mneed to keep the good basic research men and women turning out
students at the same time that they contribute to industry’s R. & D.
activities, o IR - -
B(’I‘l)lrning now. to question.15; the second question from paragraph
. 'How should industrial: research be ‘allocited ‘between process changes'and -
effluent treatent? C SRS . : :
If the gquestion means how should industry allocate that research
on its own processes which it itself supports, there are two simple -
answers: First, since each industry faces different economic balances
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and technological ‘opportunities, the answer will vary, and is best
administered 2%)y individual firms or industry résearch:associations.

- Second, it will not:be until-efffuent treatment is regarded as an integral
part of each industrial process, so that the distinction made in the
question disappears, that we will have adequate—and adequately bal-
anced—consideration of industrial pollution. When that time comes,
product changes will also be important. s :

If the question is about Government-supported research in industry,
then. we must add at least. two more areas to those in question: (1)
new and better monitoring and warning devices, and (2) deeper un-
derstanding of the meteorological and hydrological phenomena as they
occur in specific areas. I do not believe anyone can give a simple

,rormula for making the resulting division into four parts. I am sure
cannot. EIerae : . :

I do question, however, in this time of increasing public arousal
about pollution, the extent to which Federal financing of research on
an industry’s own problemsisnecessary. There are undoubtedly some
industries where, for financial or historical reasons, the stimulus of
Federal support will be needed, but this need not be true generally.
There are enough needs associated with municipal and agricultural
effluents, and with effluents from other industries, to make good use
of Federal funds for industrial R. & D. related to pollution in sup-
porting work for which the industry doing the work has no obligation

 todoitonitsown. ' o
o Turning now to question 24, the second question from paragraph

How should the distribution of research and development effort among sources
and types of pollution be balanced? g . - : a
- ‘'While I am not prepared to speak about the. question of detailed
balancing between objectives, a matter that clearly deserves the best
judgment we can muster, I must point out the major omissions in-
herent in any subdivision into “biological -effects, monitoring tech~
niques and “abatement.” Biological mechanisms are at least as im-
portant, and as poorly known, as the biological effects themselves.

hysical problems—meteorological, hydrological, and oceanographi-
cal-—are vital. Abatement must be interpreted as including the de-
velopment of new ways to do things that now cause pollution.

Turning to questions 25 and 26, the first two questions from para-
graph C(4): o : : :

Should Federal funding of technology development :stop at the proof of prin-
ciple stage-or extend on to hardware prototypes and demonstrations?  Should
eost sharing be required in such research contracts? L S

In the area of municipal treatment systems there appears to be no
sensible alternative for very substantial Federal support of novel
demonstrations, though this could perhaps be of somewhat more of
an insurance character. * As elected representatives, the members of
this subcommittee will understand the position that city councils and
other local authorities must take about major local expenditures on
untried facilities and techniques. Progress beyond a snail’s pace de-
mands collective risk taking through some form of Federal support,
directed through the municipalities and other local governments.

In going beyond research to development and then to" hardware
prototypes we should be clear that we have passed from “research con-
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tracts” to “development and. prototype contracts,” and that the dif-
ference is substantial. 3 ‘
Coming now to question 85 from paragraph D(4) :

" What are the possibilities for establishing meaningful cause-and-effect rela-
tionships in'the environment when longtime lapses oceur in 20 to 30 years?

" The essential requirements that must be met now if we are to do 2
%00(1 job in the future of understanding delayed cause-and-effect re-
ationships are two: Collecting now adequate benchmark data. in
enough widely scattered environments, and rapidly improving owr
knowledge of relevant mechanisms.” - R ST

~ On the biological side we can do much today in the way of useful
benchinark measurements, though we have done very little.  We could
do much better soon if we work much more intensively both on how
to make better measurements and on that better and deeper under-
standing of population dynamics that is needed to guide both what
we measure and how we interpret. it.

~The physical example of the long-term changes in the CO, produced
by burning coal, oil, and other fuel remains in‘the atmosphere illus:
trates the situation well. We are still unable to be sure what changes
in ‘climate will follow from this increase, though we expect to know
soon, since the detailed mechanisms are being actively studied through

computer simulation.

’ ré Davpario. How soon do you expect we can come to some judg-
ment o
Dr. Tukry, T would not pretend to be an expert on this. - What I

-have been told sug%(;,sts that we will know very much more within the

next year or two. Weclearly know much more about mechanism prob-
lems now than we did 2 years ago. We are making progress on this:
gort of scale. - The essential feature is that,as is customary when you
get into pollution, mechanism simulation is not simple. 'The investiga-
tion: of models that treat only what happens in a vertical column of

-atmosphere has pretty ¢learly proved to be inadequate, both because the

“self-restoring properties of the atmosphere operate on larger scalés

than this and because the effects of CO; on the general motions of the
atmosphere—on the so-called general circulation—may turn out to .
be the important ones. “As a result, one has to look at fairly complex
models in order to get a satisfactory idea of what is likely to be going
on.. 'We. at least now do know about the input and we also, I think,
know enough about general atmospheric mechanisms so that what is

being put together will give a pretty good answer..

‘Mr. Dapparto. And you believe that the establishment of ‘bench-
marksin this and other areas are important so that we can coms to some:

judgment at the earliest possible date?

Dr. Tukey. Yes, particularly, I think, in the biological area where

“it is not going to be enough to know where species occur. One has got

to know something about the population density and things of this
sort, because it is not going to be enough to be able to say these are
the areas in which certain species have %ecome extinet. -
. This in many cases is almost too late or even too late. 'We have got
to be ablé to follow the biological phenomena that are involved in
major changes in the pressures upon species, phenomena that are often,
going to be reflected in changes in species numbers, rather than in
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species presence or absence. Because of the tendency of life of self-
' compensation, we need to understand that varying levels of threats
and pressure need not produce extremely noticeable changes in nums-
bers. To identify placesthat are getting close enough to danger points
that we should begin to think hard about action, we will have to detect
rather moderate changes in numbers. A
* So we need not only the benchmarks but also deeper understanding
of population dynamics and better ways to know how to get hold of the
most helpful information, as well as understanding of what that infor-
mation really means about how hard the natural populations are being
pushed. I should perhaps make it clear that when I say population
this means populations of anything from bacteria up to elephants and
not just populations of large animals or birds.
" Mr. Dappario. You touch on that in your report when you say that.
abnormal changes in animal populations, however small, must be
considered. - o BNy s g
- Dr. Tukzry. There is certainly no disagreement with this. That
particular quotation from the report ap}glies particularly to the situa-
tion where we don’t have the benchmarks, and we don’t have an ade-
quate understanding of the population dynamics. In general, we
must take a very detective-like attitude of first trying to find any clue
we can and then going on to worry about it. As we develop bench-
marks—as we develop a better understanding of the dynamics—we
are going to be in a better position to know what specific indications
mean and thus, as a result, be able to manage things better. As it is,
now, when we see a suspicious sign, we may have to mobilize the equiv-
alent of the National Guard.. If we knew more about what was going:
on, it might be that a much smaller effort would be adequate. ‘
Mr. Dabparto. Thank you, Doctor.

Dr. Tukey. Turning to questions 39 to 41 from paragraph D(6): -

Is there a normal population health beyond which protection is too costly?

. How should environmental quality criteria reflect the special concerns for
human health as to those who are: allergic, sensitive, weak, sick, old, or young?

Can human health effects be accounted for through an illness equivalent con-
cept of environmental contaminants? : :

We have long recognized, through the provision of special environ-
ments called hospitals and: sanatoriums, that the health of a certain
small fraction of our population is inadequate for these people to re~
main in the general environment. We did net insist that the general -
énvironment be changed to meet the needs of all the sick.  On the

“other hand, we are not prepared to treat all younger children or all
o6lder people in this way. f?‘hfe public would not support, I believe, a.
program of environmental improvement that did not consider the.
‘environment’s effects on health and quality of life for people of all
age groups. We will have to go far toward improving life for every-
one, but we may well have to treat a few classes of people—numerically
small classes of people with special problems—as exceptions requiring
special environments. o : S

Until we know much more about environmental effects than we do.
today, we ‘will have to provide most of the ‘protection for our more.
sensitive nonspecial groups by maintaining decently large ratios be-
tween intensities or coneentrations that are regarded as acceptable and
7 68-240—66—vol. 1—S8 f
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those that have demonstrably bad effects on people at large. The
importance of biological variability in sensitivity has long been clear
in so many instances that we shail-have to.plan to "a;MOW'«f‘QI' it-every-:
where where we are concerned with pollution. . -/ - .
. There are, of course, exceptions where we already know enough to
identify important sensitive groups, as in the production of methemo-

lobinemia in infants when drinking water contains too many nitrates
%seep. 180 of the PSACreport.). . -~ .. . o ‘

~In speaking of an “illness equivalent” of environmental contami-
nants, we must be very careful as to how we evaluate “illness.” The
clinical concept is clearly inadequate for many of our environmental
problems. How sick is a man who is-continually bombarded by un- -
necessary noise? Physiological and performance tests will uncover
some degradation of his performance, but they will probably grossly
undervalue what such noise has done to the quality of his life. We
can begin and make some useful progress with “illness equivalents” of
pollution, but it will be important to keep the deficiencies of such a
yardstick clearly in mind. : , -

- Question 48 from paragraph E(3) : : ;

‘ Is area industrial development distorted by -a preference for clean industries
" over presently known or potential polluting industries? : P ’ |

I would be much more concerned over distortions of environmental
yuality caused by fears of displacement of industry to other competi-
tive areas when I would about distortion of area industrial develop-
ment by preferences for clean industries. - Cet
 Question 49 from paragraph E(4):

To what extent should zoning or selected industrial location with respecf to
population be used to decrease the need for effluent )treatment?

. The use of zoning in pollution is essential. The establishment of
zones will have to be guided by differences in physical situation, dif-
ferences in biological exposure, and by differences from place to place
in the human purposes we want served. I would hate to see zoning
regarded either as merely a means to decrease the need for: effluent
treatment or, at the other extreme, as only a means for sefting ex-
tremely high standards almost everywhere. The purpose of pollu-
tion zoning should be to let us make a much better balance between
broad public needs for a generally improved environment and the
costs OF extremely thorough treatment of many necessary effluents.

Mr. Dappario. Dr. Tukey, does that go back to one of your earlier
references in which you refer to the development of a system of
standards rather than a single standard? We ought not to be lookin,
for zoning regulations which are stiff but rather those which woul
have some flexibility, depending upon our knowledge of the various
standards and the goals that we were shooting for. - _

Dr. Tukey. I think I might go a little further with that. I have
prepared some comments on some of the other questions that I did not
mean to read here. Let me pass on to one of those.

- 'Mr.Dapparto. Fine. ;

- Dr. Turey. This was a very incomplete answer to question 46, the
second question of E (1) about—

How can the training and equipping of local officials ‘be coordinated with
industrial pollution control personnel?’
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- One need is a common language. I urge the development of a rela-
tively fine-grained set of standard water and air qualities, in which
amounts of various contaminants and the frequencies and combina-
tions in which they occur are all combined together—with some choice
as to weighting. At the detailed level, there may be need to go over
each of the locally important contaminants separately, but if we are.
to have effective intercomparison of standards, both proposed and in
force, we are going to need some relatively simple way of handling
the very many different contaminants that may be of importance.

And let me ‘expand on this just a moment. I am sure an expert
would quote higher figures but it seems to me clear that in a major
river for example, it is very easy for there to be one or two hundred
different contaminants that are of some importance. Now, if we are
going to have adequate discussion, and intercommunication, about
the levels of quality that are being required in one place as compared
to those that are required in ancther, T think we have got to have a
common language that is much simpler than saying: “Here is a list of
200 contaminants that we dreamed up for our particular river—here
are the concentrations of each that we don’t. want exceeded more than
so many times per month, per year or per decade” and find that the
place we want to compare this with has a different list of contaminat-
g materials, has different key concentrations and has different fre-
quencies with which they appear. - This is going to make the cora-
E:,rison problem too difficult. I think it would, on the other hand,
‘be an attempt to make it-much too simple if we said we are going to
have water quality grades 1 to 12 and prescribe just what these are
for all the contaminants, epecially because the problem of making
proper balances is going to be different in different parts of the coun-
try where different considerations become important—possibly even
in different rivers quite close together. The only way I can see to get
on with this with probable effectiveness is to have a set of standard
qualities of moderate complexity where you could not only go from
higher to lower quality but you could move in various directions with
reﬁf,rd to the relative importance of different kinds of contaminants.
I think if we had a framework of this sort—and this is not something
that:can‘be established easily, but it won’t come about through stand-
ing still—decisions at the local level, decisions at the congressional
level, decisions by administrative agencies of all sorts would in the
long run be much more easily made and much more likely to reflect
what people really wanted to do. T : .

Mr. Mosaer. Mr. Chairman? . , :

Mr.Davoparro. Mr.Mosher? ’ o ‘

‘Mr. Mosarr. What authority or agency or group or .industry
" would take responsibility for doing this? Would it be the Bureau
of Standards? i . o Clne

Dr. Tukey. It seems to me this is something that is only going to be
effective in the long run if it is done collaboratively.

I would say myself, that Federal Government leadership, I think
undoubtedly some Federal Government financial support—and the
professional societies of all sorts, the engineers, the waterworks peo-
ple, and the biologists who are concerned with water, just to pick
up the water side. This is not a question of saying what shall be the
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rules in a particular place. - This is the saying of how can we codify
alternative rules so that people can think and talk aboutthem without:
having. to be:technical experts on how much of a particular pesticide
you can afford to have in river water three timesa year. - G
- Mr. Mosuzr. Somebody has to take the initiative if this is a good
idea. Are you suggesting that this subcommittee in its recommenda-
tions m’ilght begin that initiative? ' : : :
- Dr. Tukey. I would be glad to see any competent body take the
initiative on this, and I think that really pushing it forward is going-
to have to be a Federal initiative. The professional organizations:
have not had in this country the experience in participating in this:
sort of thing to the extent they have in-other countries, notably Ger-
many, and so we.don’t have a possibility, as far as I can see, of the
initiative coming from there,  That just ie‘av:es_ it in the Federsl 1319;‘
This is something that would progress slowly, would certainly
have to have much revision, but I think it could provide a framework
in which the actual decisions would be made more easily and better..
"I would like now to turn to question 50 from paragraph E{(5) which.

is the last one I propose to respond to explicitly. -

 How far should restoration of environmental quality be carried if costs and
benefits cannot be appraised’in a free market manner, not most hazards demon-
strated to have public health effect? SRR S

As indicated in my response to D{'7) the largest and most expensive -
functions of government are carried out without free-market ap-
Erai’sal’; there seems to be no reason why environniental quality should |

e an exception. We.should go as far in restoring environmental

quality asah informed public is willing to be led ; the Congress should
take a strong leadership role. R o ‘

Turning away from the questions for a moment, to mobilize. the
forces of the private sector it is not enough .as I indicated earlier, to
stimulate firms and research units. Innovations and insights usually
come from individuals. It is important to arrange for as many able
individuals as possible to think about ways of reducing pollution.
This is one reason why serious consideration must be given to efftuent
charges. Once the discharge of pollutants becomesa regularly sched-
uled cost of doing business, proportional to the amount discharged,
every technical employee can see how economically justified reductions .
in pollution discharges-can be of real advantage to, his firm,and to. the
tecdnical reputation in the firm of the man who showsshow they can be
made. Lo . .

Tax incentives are very much less broadly noticeable within a firm;
moreover, they ordinarily apply to a.much less satisfactory.measure of
depollution, te the cost of attempting pollution reduction rather-than -
to the degree of success in reducing pollution. LT
- Thank youfor bearing withme, .- -~ ... .~ o

Mr. Davparrto. Dr. Tukey, your last statement is a V&r%eim,pqrtamt
one because it reminds me of some work being done in the Department
of Deferise in determining the benefits of some of the research funds.
They were experiencing difficulty until somebody got the idea of going
down to the ]i)a;sic level to consult with the fellow you are talking
about—the one who really has to get the problem solved, and somehow
solves it in an easier fashion than expected because he does have that
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basic knowledge and ‘works closely with the problem. I think that
~ your idea of stimulating this type of person is a very good one.
. 'Dr. Tugey. It seemed to me on thinking things over that that
- definitely came within the scope of the interest of your subcommittee
and these hearings. Cr e ‘ o ,
. Mr. Dappario. Youare not eliminating, however, the fact that other
- incentives should be explored ¢ o
Dr. Turry. Not-at all. Not at all. I’'m just saying that this has
‘to be considered too, and that, unless you point out this mechanism of
- working through the individual, I think you are likely to overlook the
relationship 'ofg this sort of thing to the other ways of getting the pri-
vate sectormore appropriately involved. . -~ s
Mr. Dabpario. 1 think what we should do is proceed with Dr. Spil-
haus and then we can take whatever time is left for additional questions
by the committee. .. ’ e . ' '
,.Dr. Spilhaus? ‘

STATEMENT OF DR. ATHELSTAN SPILHAUS, INSTITUTE OF
TECHNOLOGY, UNIVERSITY OF MINNESOTA - ‘

Dr. Spirmavus. Mr. Chairman, I apologize to you and members of
the committee that T have not a prepared statement. I was a displaced
person, displaced by the airline strike without secretarial help, and I
Tode a very antiquated transportation that rattled so I could neither

~ think coherently nor write legibly. o o
. Mr. Dapparto. You wouldn’t want to name that antiquated system?
- Dr. Seinmavs. No, sir. R R

Well, I, of course, reviewed Dr. Tukey’s P.S.A.C. and I was involved -
in the National Aeademy report. - I have read the special report on
pollution to this committee by Abel Wolman, and also the report of
your own panel. I think these reports are all very helpful and they
naturally overlap but each has a different emphasis, so in'my remarks

~ T chose to pick out a few. of the very difficult questions from these re-
ports and then try to suggest two practical technological frameworks
which mighit help in solution of these questions. iy
- My remarks are not-in any way comprehensive as answers to the
multiplicity of questions that arise. i L i
. .- First of all-it has been rémarked many times that legislation re-
gearch and.technology are all hampered by an almost complete lack of
~ information about the cost of pollution as separated from costs of dis-
posing or treatment or cleaning up, and they are hampered because
‘we have no measure whatever of how much people are willing to pay
for physical and esthetic cleanliness. And, no way of even judging
-how much prevention would cost in comparison to what is spent on
cleaning up after occurrence which is the way we do it now.
. Housew1ves spend an awful lot on suds and detergents and materials

to keep their houses indoors spic and span. One supposes that as

publie consciousness grows, people 'will be willing to pay to keep the

outdoers clean but we have aﬁsolu’eely no measure of it. T

- And, I endorse thoroughly the idea emphasized by your own panel
that we must invoelve private industry-iri this tremendous operation.

.- How to do it is the question ; because, as they say in the report, many

of the problems and the solutions have their origin in our industrial
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practice. It seemtis to me too ‘thilt, while the public health aspects are
important, they hiave been’allowed to ‘dominate. Dr. Wolmat says -
this in this way—he says it is not unlikely that quatic organs and fish
would be harméd long before humans. ~ Or, putting it in another way
the psychological distress of filth around us, including noise—which
Dr. Tukey mentioned—may be more severe than the physiological
In other words, to put it in my terms, we might'go niuts before we
got physically sick,. =+ - oo e o i
© And, then there is finally:this very difficult question of the need for
market appraisals of environmental quality including esthetics: ‘This .
is very difficult. And, governmental bodies at whatever level, have
not given much recognition to this. ' In the condemnation of land for
highways for example, if thé highway ‘doesn’t happen to' go' right
, throu%h your home, but if it wrecks the view and your peace and
quiet, by going along the edge of it, there is very seldom compensation
for the esthetic devaluation of the property. So, we haven’t begun
to approach this. ~ S ’ S '
Dr. Tukey made a very important point in his comments which can
- be generalized a little more. The preservation of human rights is not -
subject to market appraisal and as has been said by some, a clean en-
vironment, a luxury now {)érha,»ps, will become a human right in the
future. Education was a luxury some years ago. It is a right today.
And so as Dr. Tukey said this is not really subject to market appraisal.
Well, the question is how do we go about it? ~Are there any practical
ways we can go about this, and what I am going to say are just two
pragmatic suggestions, but they may be two of many ways in which
“we might approach, get some data on these extremely difficult, less
tangible questions. It has been remarked that legislation is directed
to abatement after ocourrence and not toward prevention of pollution.
I think that has generally been true inthe past. We have got to get
away from that. It is also certainly true tﬂa,t the research and tech-
nology in the past has been directed to treatment after occurrence and
not prevention in general, RS SR . ' .
ell, there are two things that I can suggest because I believe that
your committee wanted to carve out some specific areas where some-
thing could really be done in science and technology.

One of the most important points is that up to the present time in -
all this discussion of pollution there isn’t a clearly defined goal. There
isn’t an exciting goal. You talk about not being able to get workers
into the field.  You get workers into a field where they can see where
they are going, not where there is a diffuse kind of an aim. We need
to sharpen our goal. = ’

Now, when 1 say what the goal should be, I do not mean that we
shouldn’t continue to work on the basis that has gone on in the past,
which is really on a crisis basis from day to day, but we need as well to
have a long-term goal to work toward, on a noncrises basis toward
an ultimate solution. I believe that the only goal of this kind is to
aim toward recycling rather than the so-called consuming and
throwing away. , o

I think that a well defined goal is very important. - For instance,
in astronautics, if we had merely said we wanted to do science in
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space, science: wouldn’t have got very far. But, when the goal was
a catchy phrase like “man in space” which could involve the man in
the street in the program, it got his support. We must have a goal
in (follution prevention for the man in the street to understand, that
industry consumes its own wastes and that everything is reconsumed
and recycled. ~ This is maybe, a far-off goal, but it can form the focus
for work on a long-term basis. It can be the aim to design at the
outset with a view to recycling. ; : ' S SR

A total recycling of everything—1I think this should be our goal.
Of course, this needs entirely new legislative, business and marketing
procedures, but because they have to be new doesn’t mean that they
are impossible and certainly does not mean that they are not compati-
ble with our system of industry in the United States. ' :

If American genius can mass produce automobiles and devise the
elaborate system of distributing them, then American genius should

- be able to think up means of mass collection, mass disassembly and

reuse. And, actually this type of thing can be done in the total context
of a free enterprise operation. - - - : i

‘It is very hard to initiate this reuse and recycling in our old cities.

In our old overgrown, overloaded cities, it 1s hard to do anything
brand new. So, that the second practical thing that I emphasize—
and it was mentioned in the academy report very briefly—is that we
need a massive place for experimentation of this kind, for totally
new experiments. «

A broad goal like this, with huge potential benefits, justifies large
‘experimentation, and a commensurate risk of capital. It is for this
reason that I feel it is essential that we approach the idea of a new
experimental city where we.can really test the new technology of
reuse, the symbiosis of industry, new transportation systems and
many other things which can all be components in the elimination
of pollution at the source. I believe that the experimental city idea
would also excite people and the experimental city would stimulate
industry’s participation. v
 There was some mention made of the ecology of pollution. We

need an experiment in ecology and this is what the experimental
city could give us. It would give us a model for systems analyses.
It ‘would give us a way, as Dr. Tukey said, of doing while we in a
_parallel fashion are investigating the scientific studies for the support
of'theproblem. =~~~ b

Perhaps the experimental city sounds like a somewhat fantastic
idea; but it isn’t. With population increasing at 3 million a year, we
are essentially unwittingly building 12 cities of a quarter of a million
each year in the United States, and unwittingly is right. We are not
using our wits. We are just letting the cities spawn. And, while
I have no figures (studies must be made on the economics), it would
seem to me tﬁt it must be cheaper in the long run to build new, clean
cities with new technology for these 3 million new people each year.
Tt must be cheaper than to just allow the old ones to grow and thus
multiply the old problems. ' ' :

An’experimental city would also be the experimental Fla;ce where
you coulg ‘attempt new institutional practices, legislative frameworks,
and so forth which are absolutely essential if you are going to utilize
the new research and technology toward this goal.
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The experimental city would need to have a certain freeing of
attitudes of Federal Government, local government, of industry and
of 1ab0r so that it could. be a total experlment Whera you could tly
various incentives.

“We argue about Whmh incentive will work, but we can argue unul
doomsday. Why don’t we try and do the expemmental approach ?
No engineer would mass produce anything without making an experi-
‘menta %model Yet, we are mass producing cities in the United States
‘with no experlmental model at all. These two pragmatic suggestions
may, if they were to be explored, provide the framework in which
‘we _could answer some of the very difficult phllosophlcal questlons
which ¥ cited in the preamble of my talk.

So, I made my contribution, Mr. Chairman: I s:lmply suggest
‘these two practical things as a framework of doing while we continue
‘the framework of investigation, setting standards, and developlng the
-geientific basis that is also necessary.

Mr. Mosuer. Mr. Chairman ?

Mr. Dappario. Yes, Mr. Mosher? ;

Mr. Mosuzer. The only Federal Cit ?7 is Washington, D.C. The
‘Congress is the city council. You aren’t sug%estln bhah the Dlstrlct »
of Columbia could be used for this experimental city ¢

Mr. Dappario. You have to tear it down first.

- Dr. Seinmaus. Without mentioning present company 11ke the clty
of Washington, I would say that most of the present cities,’ ‘Wash-
ington included, have gone too far in the wrong direction to be a -
really efficient experlment T’'m talking: about a city, at a' guess; of

bout l\%mmer of amillion people. ‘
osHER. When you talk about an expemmental city, I assume
tha.t you are talking about scientific procedures, which imply controls
‘over human behavior and human life. You are biting oft somethmg
that is pretty hard to chew, aren’t you?

You say this is a pragmatic suggestion. The pragmaticism of it
seems a little bit difficult to comprehend. It is highly imaginative.

- Dr. Serwaavs. I don’t understand. You mean this Would ive the
lmpressmn of being too much of a controlled eommumizy an people ;
wouldn’t like it, perhaps? ~ : ;
¢ Mr. MosHgr. .Controlled communlty

- Dr, Serzaaus. Controlled community. ‘

Well, I think, I have thought about that—-—-——

‘Mr. MOSHER Where can you get 250,000 people to sub]ect them-
selves to what is implied in Xlour proposal ?
© Dr. Seizmavs. I think there must be 250 ,000 people who are sub-
jected to such filthy conditions now that they Would be dehghted to
move to an expemmenta.l city. :

Mr. Mosuzr.: Well, OK. ’ :

Dr. SerLuavs. And if the' experlmental clty Was a Success a,t a,ll it
would have to'be such that people wanted to move there and weren’t
forced to move there.

Mr. Mosuer. But I think you are 1mplymg rather strict control
over the lives of these people. Maybe I’'m wrong.

Dr. Turzy. It seems to me these “controls” ought to be referred to
in quotatlon marks they WOuld be very mdlrect Ga,rba,ge would be
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handled in some entirely different manner, for example. Now, as long
as the-garbage is taken care of, most people won’t regard a different
manner of handling it as a severe control on their personal privileges.
- Mr. Mosmir. Well, it would require certain cooperation with the
individuals. However, it seems to me that you would impose certain
limitations on their freedom. ,

Dr. Tugey. That I think would be mainly in terms of what serv-~
icfeshwere available to him and how the city were zoned and that sort.
of thing. . Co ‘ .

) v-Now,gtheSca are limitations we are all used to facing when we live
in any city or town. : : o

Dr. Serumavs. I think one of the problems in pollution is the re-
sponsibility of every individual has not been brought home to him and
so perhaps what you call controls or what might be described as re-
sponsibilities for the privilege of living in this clean city would bring'
home his responsibility and would prove to him that they are not so
onerous, that the rewards are greater than-the impositions,

Mr. Mosuer. Bringing this back to one of the main concerns of
these hearings, would you have all the pollution abatement téchnology
approgriate to such an experimental city? Do you have the technology
available today to begin your expériment tomorrow ? :

Dr. Serumavs. I’'m sure that all the technology is not available but
as has been mentioned in more than:-one of these reports, there is a.
great deal of scientific knowledge and technology which is not being'
used today, and which would be the start of the experimental city..
The city could then proceed in paralle]l with scientific and technological
developments in all sections. ‘ ' , '

.- Mr. Mosrnr. Onemore question, Mr. Chairman. Tf you were given:
the job of setting up this experimental city, where would the present
techhology be most deficient ¢ : Co o b
.+Dr: Spitmavs. I think that the present technology that could be
used immediately would apply to reuse and pairing of industries. I
think this could be done immediately. I think transportation would
be one of the things that you could do rather immediately in a new
city, whereas it is very difficult to redo it in an older ¢ity. -

- Mr. Mosrrr. Where would technology be the most efficient ¢ Where
do we need the research ¢ | IR :

Dr. Serumavs. I'm not sure I can answer that question. In fact,
TmsureX can’t. - -~ R s :

Mr. Mostier. I think that’s one of the ¢rucial questions that this com- 4
nittee has asked. : : ‘ Coh o
Dr. Seiwmavs. Yes; I simply think that if you have & place to ex-
Eeriment, even that question might be answered by experimentation

etter than by the best guess of the scientists involved in the field.

Mr. Dapparto. In other words, we should use everything we know
in this model city, such as recycling water. In this way people would
become familiar with that particular idea?

Dr. Seizmaus. That is t{)ne general idea, yes.

Mr. Dabpparro. And then you would be able to determine the gaps
which would need to be filled. ' : : :

Dr. Turey. Just the engineering and architectural studies of this
- sort of thing would tend to focus very much attention on places where

you needed more information even before you started building, ‘
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Mr. Conapre. Don’t we have some experimental towns going up?
What about Reston? = This is, of course, a commercial enterprise. Are
you imé)lying that it would have to be a governmental experiment?
" Dr. SpiLuavs. Reston is a very good experiment as is Columbia.
* Theseare two private enterprises. ‘There have alsobeen governmental

cities de novo, if you like, like Oakridge and the Advanced Space
Center in Houston, but, all of these have been rather specific. They
haven’t been real cities in the sense that they involve the typical cross
section of activity that we think of in an American city.

Mr. Dappario. If the gentleman would yield. Isn’t it your idea
that a city such as Reston gives demonstration projects support because
it can be more progressive and imaginative than older cities? Take,
for example, recycling of water. What sales effect would it have

“upon the people if they knew that they were going to use reconstituted
water? What effect would this have? Would you not need support
if it were done through private enterprise? '

Dr. Spmavs. I have no thought that this city should be built by
the Federal Government entirely. It should be stimulated by the
Federal Government. ' :

Mr. Dabpario. With these problems in mind.

Dr. Semuavs. And with normal industrial and private participa-
tion in its 'buildi_n% )

Mr. Davparto. Dr. Tukey, you touched on this problem of protec-
tion from noise, and you said that the work developed at too late a date
for your panel to give it the proper attention, Would you touch on
that a bit, considering that the President announced, in his transpor-
tation message, that Dr. Hornig would organize an Interdepartmental
Committee on Noise and Abatement. The nucleus would be the FAA,
and aircraft noises would be given high priority. There is some
activity in the Congress, indicated by several bills which have been
introduced for the establishment of an Office of Noise Abatement.
We also have had some discussion in the House Science and Astronau-
tics Committee on giving more funds for research in the field of noise

_abatement. ' ‘

Considering all that, how would this fit into the program? What
~attention should we give it? Do you think that the action being

taken is enough at the present time? 2 : ,

- Dr. Tukey. I think the point T wasmaking about our first' approach
to the importance of noise in the later phases of the Panel’s work was
~ that we did not have a.chance to put in the study time in this area that
would have been necessary to provide the sort of foundation that I
ought to haveto answer your question. '

And, T think I should not try to answer it. I will merely say that I
think that this problem deserves study on a broader basis than crisis
reaction to special problems—the aircraft noise problem is a crisis to
some people. I do not know of any actually implemented attempt to
take a look at noise as a whole. Where does it come from? Which
sources of it could be easily reduced? Andsoon. : :

Mr. Dabparto. But, you do bring it up because in considering: this
field, we must be concerned with the effects of the environment on
people, along with the problem of pollution?

. Dr. Tugey. More than that, our first task of the Panel was try to
formulate a definition of pollution that we could work with. The one
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‘that we formulated—without any specific regard to noise—very defi-
nitely placed noise among the other kinds of pollution.

I agree with all the things you say, but I say both that if you try to
define pollution in at all general terms, noise is there, and if you look at
things that affect the quality of people’s lives, noise is there too.

ﬁMI‘l.lDADDARIO. It creeps in even though you don’t look at it scien-
tifically. :

Dr. Tuxey. Even though you didn’t expect it in the beginning.

Mr. Dabpario. Dr. Tukey, I would like to touch on two parts of your
committee’s report and ask you to talk about them. ) SR

On page 3, in the thircfl paragraph, in the second sentence, your
report states “attempts to identify possible effects of ordinary urban air
pollution on longevity or on the incidence of serious disease have been
nconclusive.” ‘

And then on page 14, in the fourth paragraph, your report states:
“We now know that the full effects of environmental changes produced
by pollution cannot be foreseen before judgments must be made. The
res(fonsible judgment, therefore, must be the conservative one. Trends
and indications, as soundly based as possible, must provide the guide-
lines ; demonstration of disaster is not required.” How do you read into -

~all of this the fact that even though, in many areas, we have no con-
clusive evidence to go on as to effects, that the approach must be con-
servative with the idea that a demonstration of disaster is not required
before we begin? Lo
~ Dr. Tugey. No, I think this sort of thing, trying to bring such
points together, is very desirable. o ,

As T take if, you are asking about the application of the rather
general principies on page 14 to the specific question of long-term ex-
})osures to ordinary urban air pollution, how would I personally re-

ate them ? T
 The situation is approximately as follows: I think almost all the
members of the Panel felt that there must be unfavorable effects from

long-term exposures to urban air pollution, but were unable to find

any solid evidence that this is in fact so. S

- The question of doing statistical epidemiological studies as to the

effects of chronic influences on people is an extremely difficult one.

You will still find a fair amount of discussion about the effect of ciga-

rette smoking on human health, which is an effect that ought to be
‘more easily measured than many pollution effects because it is caused
by an individual activity. We all believe that such effects are due
to the cigarettes an individual smokes and not the ones our neighbors
“smoke. To try to get at the effects of more pervasive, less individually
attached influences such as pollution, is much more difficult.
~ There has been a fair amount of effort in trying to make studies of
this sort directed to urban air pollution. I think that one can clearly
say that these studies have shown that the effects that appear to be
" associated with urban air pollution are not as large as the effects that
appear to be associated with cigarette smoking.

That doesn’t mean that they aren’t important. ; :

I would, myself, include a concern for the human health effects of
urban air pollution in coming to judgments and decisions about what
we are to do about it. I would not feel that there was evidence by
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which I had the right to convinece somebody else that he had to be con-
cerned. I think the situation is such that I would be glad to try to-
persuade him that he should be concerned. , ,

Now, I’'m trying to make a distinction here between the attitudes we-
all have to take when we make judgments and decisions, and the at-
titudes that some of us have to take when we are trying.to stand on.
scientific evidence. ST e

Mzr. Dappario. Well, is this because we are not doing enough? Ts:
this one area where we have not reached the point where the public can.
get]: ex;:ited about supporting a program because they do not know its.
value :

Dr. Tuxey. I think that the real difficulty here is that it is extremely-
hard to do this sort of study, that when you deal with problems of
chronic human health you have to deal with a serious interrelation of
possible causes. There are many things that can influence it. About
most of them we don’t know nearly enough, and it is not, clear how one-
could at the moment make a conclusive study of this problem. I think
- it should be a matter of concern that we do not know better how to do
this and it is a reason for being concerned with the improvement of
- epidemiological techniques, getting to understand how to do such

things better. . o ¥

The actual problem of getting hold of this specific information was
not one that we felt was ripe enough that we should make a specific
recommendation, though we considered this. There has been quite a.
lot of work done in many places, particularly in California. Cali-
fornia State Health people have done and sponsored a fair amount of
work to try to see what evidence there is about the effects of smog. -
It has been very hard to tie these effects down. I’'m sure the people
concerned really join those a little further on the outside in believing
there are some very real effects, but that’s a very different thing from
being able to get solid evidence. o : .

Mr. Dapparro. But, it would certainly be a worthwhile goal even
though it may be difficult. . o _

Dr. Tukey. Yes, and probably the appropriate steps at this time—
let’s see if I can find the relevant recommendation. Yes. I would
say that in terms of our thinking about this problem that our recom-
mendations G-5 and G-8 on pages 85 and 86 are the relevant ones.
Under G-5 the text reads: “In particular, a variety of training grants
should be provided to schools of medicine and schoels of public health
to support expanded programs in teaching of preventive medicine and
its constlituent disciplines.” - That is one more immediately on tooling
up people. Gl e ‘ ,

b -8 I()3oncerns long-term support of between 5 and 10 universities to
establish interdepartmental research centers for environmental studies.
I think at the moment we would feel that the place where we can do
the most good with this problem is to try to strengthen the tools and
the people who might later take hold of it. e R :

We did not have the feeling that the problem of health effects from
urban air pollution was ripe for being seized in a large way and. gbne -
after. Good people have worked with the present techniques and we
know it would be extremely difficult to get conclusive results without
betterones. Bt g R N



ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT 121

Mr. Davpario. We do not have much time left, and I do think that
we will be called to the floor. The other members of the committee
should have an opportunity to ask some questions. ’

Mr.Brown? . : '
- Mr. Brown. Dr. Tukey, I have been fascinated by your testimony
from a number of different standpoints. My questions are largely of
a philosophical nature. Could you give me some indication of the

- extent to which ecological science is a discipline? Are there curri-
culums in this field; 1s there training of particulars that applies to
present techriological societies? I would be interested to know more
about this because of the emphasis that you put on the study of eco-

logy.
%,r. Tuxey. Well, this is a question that in the long run should be
directed to-an expert, to somebody who knows more about this than

. I do. Ecology at the moment combines being a discipline, and being
an attitude. What I and the panel would like, is to see both of these
aspects expanded; to see the concern about the interaction between
living organisms and their environment, whether made up of other

~organisms of nonliving material, spread through more life science.

A man can be a’'good ecologist and be concerned with problems of
soils. He can be a good ecologist and be concerned with problems of
insects. He can be a good ecologist and concerned with the problems
of lakes and ponds, and many other things. It is not that there is a
narrow field of study.: It is that there are places where there are
specifically oriented programs, and it is important to have them. But,
it is'also that there are people who have these interests and these com-
petencies .combinéd “with ' specializations in other ‘directions. It is
most important to have such people, to have more of them, to widen
this sort of interest among the specialists in the wide variety of fields.
- Mt. Broww. 'Well, T think that T -would agree with you. It seems
to mé that we need to encourage this and yet because I’m remote from
the academic field and particularly this field, P’'m interested in know-
ing how and to what extent it could be encouraged. We have had
some discussions in connection with the National Science Foundation
in providing greater financial support to basic research to certain non-

: Ehysical sciences, such as anthropology. As far as I know, there has

een little research in anthropology or ecology which has been directed
specifically to the problem of an urban technological civilization; yet
it seems important that we should have this kind of research.

- Would you agree with me? ‘ o o
- Dr. Turey.' Well, Tknow some anthropologists who have been work-
ing on problems in urban civilization. I think it is fair, in responding
‘to the anthropology question, to say that anthropology has been grad-
ually and steadily working up the scale. from very primitive tribes,
‘and that a number of the good people are now concerned with societies
‘that come much closer to.our own, societies which are clearly urbanized
civilizations, 00 A
 There are not yet enough people who have started to tackle the

- “problem of the sort of urbanized civilization that we live in.

.. But, this is the next natural step in the evolution of the interest
in the field. " Things are moving this way and should be encouraged.
“ ‘Mr: Brown. I raise this line of questioning because of the fact that
‘this committee might do something to encourage greater support for
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this kind of approach. Whether it is for a specific individual dis-
cipline or whether it is merely a way of looking at problems which
spread through several disciplines, it needs to be encouraged and I
think it should be. Getting back to ecology for a moment, it raises
a question in my mind of whether or not you can draw any lines be-
tween looking at the problems with pollution and waste management
for example, and the certain broader problems which you inevitably
seem to lead into, for example, conservation. Where do you draw a
line between the management of a river basin, for example, in order to
prevent the buildup of sedimentation, the forests being cut: down,
the mountains washing into the river and the problem of waste or
pollution management control ¢ G
Is there a dividing line or do you have to look at the total picture?
Dr. Turey. Well, I think it would be a mistake to have a sharp
- dividing line. I think you can put some differential emphasis on
one thing rather than the other. o :
~ Mr. Brow~. You also have a host of political problems that you
run into; for example, 8 or 4 years ago one of the big questions for
political discussion was the matter of atmospheric tests and nuclear
weapons. -You could have looked at this pollution problem if you had.
wanted to, but at the same time you had a very large national defense
element involved, : Both of these incidentally, were not capable of
being measured by the market appraisal-approach. . ... ‘oot
How you weigh these sorts of problems becomes rather important.
. Another interesting aspect of the trend of the testimony offered
here by both of you is the degree to which it runs counter to the direc-
tion of our culture. . For example, we are a consuming culture. The
consumption per capita in this country is increasing on almost a log-
arithmic basis. This is the reason why we have waste. If we loo%{
at. every process from the standpoint of how much can be recycled,
it still flies in the face of the type of culture and the type of economy
we have. It means, for example, that we won’t produce as much
because we will reuse certain products. We would also cut down on
the amount of profit that certain enterprises would make because
we would decrease volume. Has this type of analysis been considered
by your panel? A i L g
Mr. Mosaer. Will the gentleman yield at that point ¢
Mr. Brown. Surely. CANT ~
Mr. MosuaEer. Getting back to the experimental city, wouldn’t one
of the considerations be whether the participating industries would
be expected to operate on a normal profit basis or whether they would
have to be subsidized ? v
~ Dr. Seiuaaus. May I answer that question?
Mr. Dabpario. Yes. : : ' 2
Dr. Seiaavus. No, I don’ think you need to cut down the volume
of what people “consume.” People consume nothing. They consume
nothing now and they will consume nothing in the foreseeable future.
They just use it and transform it into something and then throw it
away. The only difference in my system of recycling is that it
would be collected up and reprocessed. They could use much more
stuff and there would be much more reprocessing done, and this could
be on a perfectly good profitmaking basis. But it does require more
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than a slight adjustment of marketing practices, distribution prac-
tices, but it does not cut down on an Increasing standard of living,
the number of things that people use can still increase. ‘They will
not consume in increasing quantities. They will use increasing quan-
tities of things. ‘ Lo
Mr. BrowN. I think I could take issue with that. Some of the
earlier testimony indicated that perhaps the most productive ap-
proach to the problem of waste is to cut down on production. We
‘waste more-than we need to because we produce more than we need. to.
For example; we, could manufacture more durable articles so that
they would last longer. Another example which always irks me is
in newsprint production. I think that we don’t need one-tenth of the
volume of news pulp that we actually use, but if we took that ap-
proach, we W’oulg be flying in the face of certain cultural attitudes.
" Dr. SeiLaAUS.. No, I think'to cut down newsprint when people want
this bulk of printing, would be flying in the face of the people, but
to let them have as much newsprint as they want and find technologi-
cally how to rub the ink off and use it again, might be a way to provide
them witheven more. = .~ , o
Mr. Dappario. Dr. Tukey ¢ e o ‘
Dr. Turey. Ithink I;would like to make two points, if I may. In
the first, place, I think I have.to differ with the comment about the
trend. I, of course, agree with Dr. Spilhaus, that we don’t consume
anything except the roughly 200 pounds that we keep in temporary
storage until we are laid to rest.” But, what is the trend of our civiliza-
tion over the past few decades? It is the rise of the service industries.
BK and large the service industries are engaged in doing things for us
which produce less waste than the other types. - Accordingly, better
waste management is entirely compatible with the way our civilization
has been evolving. . .
- Going back to your question about ecology, I would like to call at-
tention to! récornmendation G-1 in our panel report where we recom-
mend that every opportunity be seized to acquaint young people with -
careers in fields related to environmental pollution. I think there is
areal opportunity here for trying to find ways to spread acquaintance-
ship with the idea of ecology and the.attitudes of ecology through
. things that people can do as students, in particular through allowing
them to participate in studies where these ideas are essential. Here

rthere are other ways to stimulate ecology.
~ ~Mr. Brown. Ihave no further questions.
“ Mr.Dapparro. Mr. Mosher?

Mr. Mosuer. No more questions.

Myr. Dapparro. Mr. Conable?

Mr. Conasre. I have a couple of specific questions.

Dr. Spilhaus, quoting from your panel’s report on “Waste Manage-
ment and Control,” on page 19: “In the case of water, the technology is.
now in hand for removing suspended and dissolved solids, and for
‘preventing increases in total BOD loading from municipal wastes.”

Can we take out a hundred percent of the BOD loading with the
techniques we have now ¢ ‘ C :

Dr. Seizuavs. I think we can take out substantially a hundred per-
cent at a certain cost. At a rather great cost.



124 ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT

Mr. Conasre. Can we take out a hundred percent of the suspended
and dissolved solids at a feasible cost ? Co .
Dr. Seimaus. Theoretically, yes, the technology is there.
Mr. ConaBre. secondary treatment of sewage remove 90 percen
of the waste material? o g
Dr. Seinravs. Idon’t know. I'think Dr. Wolman had better answer
these questions. o
Mr. Conasre. Let me ask you the question, why is that?
Dr. Seiuuavus. First for two reasons. The attention to complete
burning in incinerators is & comparatively recent thing.
Mr. Conagre. Is this the trend of the future? (I
Dr. Seinravs. To get complete burning ? o P i
- Mr. Conaere. To do more incinerdting and less carrying away of
waste with water? ‘ ' 5 SRR
Dr. Sernmavs. I don’t know whether it is a trend or not, because it
simply transfers waste from one section of environment into another
section of the environment. C Dolinn e ‘
Mr. ConaBie. Isitatradeoff? - i . e
Dr. SeiLmaus. It is just a trade off and in each particular case I sup-
pose you have to figure out which is the worst. But, if you are going
to put things into the atmosphere, the more complete combustion you
can get, the better off you are. | ST TR ’
Mr. ConaBrEe. Doesn’t this mean you need higher temperatures and
that the failure to in¢orporate the high temperature materials is due
to the economics of the problem? Tl e Dl e s
Dr. Sermavus. Yes, and possibly the same point that has beén made
several times by Dr. Tukey and others that munieipalities are not able,
under the framework under which they work as public bodies, to ex-
periment. This comes back to the question of the need for large-scale
experimentation, i , S o
“Mr. ConaBre. Apart from demonstration ¢ities, we do need substan-
tially increased research funds, don’t we, on the level of the Federal
Government? Could wethen make substantial advances? -~ ... "
" Dr. Semmavs. I think in addition to the experiméntal city which is
just one thing, any efforts that can be made to encourage experimenta- -
tion and the use of novel technologyfi_n the redoing 6f existing so-called
waste disposal facilities is most desirable. TS el e
Any aid that could be given to municipalities to encourage them to,,
use the higher temperatures, better efficiencies, and incinerators would
be a help. S
Mr. &DDARIO. Dr. Tukey? - ‘ T
Dr. Turey. I would just like to stress that you have got to support
research, you have got to support development, and you have got to
support demonstration, that these are three pieces and we nced all of
them, even though they are quite different in their detailed character.
-~ Mr. Dapparto. At this point, just so it might be understood, this
committee is not overly concerned with the idea of relating pollution
abatement only to cost. What Mr. Conable is talking about is that if
more economical means were found, they would be more attractive and
therefore more cities would use them. o '
Mr. Coxanre. Mr. Chairman, I’m concerned that there is a tremen-
dous demand for water and air pollution abatement in this country
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now. This is a very popular cause and it is considered a prol‘per fune-
tion of goverhment. And yet, my limited knowledge has led me to
believe that we could spend a great deal of money in development in
this area only to find everything was obsolete. It seems to me that we
have a very specific research need right now, and one thing that I hope
will come out of these hearings will be specifie directions for this de-
mand that can make the taxpayer’s dollar go further toward accom-
plishing the end we all deem desirable. :

Mr. Dappagro. Mr. Vivian? = . i ' o
- Mr. Viviawn. I would like to ask a series of questions related to the
topic you mentioned a minute ago; namely, the cost versus benefit
problem. You have indicated, Dr. épilhaus, that it is more desirable
to prevent pollution than to clean up the pollution afterward. Ithink
many people will concur with that. o

For example, I have often wondered whether we are wise to have as
many disposable glass containers as we do as opposed to either plastic,
paper, or other types of containers. Glass does not -deteriorate and
retains its use for many years. We do recover newsprint—we have sev-
eral mills in my district—but-when we do the ink from the newsprint is
generally sluiced off chemically and dumped into the stream. News-
Erint ink, I might add, is considered to be a very difficult pollutant to

andle. We even dump our waste from antipollution work. As we
dig out channels, we dump waste into some other part of a lake—Erie,
for example, and just transport the pollution problem elsewhere. You
also mentioned noise pollution, which is a situation where perhaps
it would be wiser not to create the noise than to clear up the 1llnesses
that are generated by the noise. Do wé have any kind of useful infor-
mation on the cost-benefit characteristics of nonpollution versus pollu-
tion treatment ? ‘

Dr. Seizraus. No, I believe we don’t. T believe that’s one of the
great gaps in our knowledge, and I mentioned that in the beginning
of my statement that we simpli;’f are unable to get a comparison of cost
of prevention versus cost of cleaning up. = _ ‘

r, the separation of even the cost of pollution from the cost of
trying to keep things clean at the present time. They aren’t separated
out. o B R ‘

Mr. Vivian. Do you think we are getting this? - Do you believe
this should be information generated by our present governmental or
private activities, both research and development and operational?

Dr. Semuaaus. I believe a great deal more effort is needed on this
problem if we want to get at this cost factor. '

Mr. Vivian. You would single this out as a specific area for in-
creased technical effort? I o :

- Dr. SeiLaaus. Yes. ‘ S

Mr. Vivian. I think the area of ecology merits more attention so
that we may better understand biological mechanisms themselves, the
complex mechanisms involved in many of these processes, whether they
involve lake pollution or underground stream problems, and the popu-
ation dynamics related to the mechanisms themselves; that is, trans-
formation of the knowledge of the mechanisms and dynamics of the
population. This is an enormous subject. There are a tremendous
number of biological species with each species possessing great com-
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plexity. - I can understand and sympathize with the desire to Increase
our knowledge of ecology and we have some very active and able ecol-
ogists in my district, however, it seems to me that any increased empha-
sis in this area involves a vast expenditure of time and money. What -
kind of goals can one set in this enormous area? . o

Dr. Tukzey. I see no reason to believe that there will not, in the long
run, be a large degree of generalizibility in what we find out about .
ecology and about population dynamics. After all, if we take an-
other biological area for the moment; a very large amount of genetics
has been done on the little fruit fly. You could have said in the be-
ginning that there were very many species of insects, there are more
species of other things. How were you ever going to get hold of
genetics if you had to work with each of these spores?

The ecological situation is not as simple as the genetic one. Most
but not all of life operates on roughly the same genetic pattern. (The
yeasts and the molds do not use the same system as some other types.
 ‘of life.) - 'We will not be as fortunate in ecology as we were in genetics
‘to having to deal with one mechanism, but all we know about life

sciences generally suggests that, if we come to understand a small
number of mechanisms and how they interact, we are going to have .
knowledge that will be useful in a wide variety of situations. . ;

‘Mr. Vivian. I don’t intend to dodge your comment about ecology.

I happen to agree with you, but my question is what do we attack
first?  Where do we put a priority ? ‘
 Dr. Tuxey. Ithinkthat that ought to be controlled in a mixed way.
* And, by that I mean we ought to spend some effort in stimulating things
that are directed toward specific missions and we ought to spend some
- effort in stimulating ecology as a whole, in letting the ecologists go
where the problems seem ecologically important and ready for at-
tack.’ If we don’t do both of these things, we aren’t going to come
out, well. . i RN ‘ - ,

There are a lot of ecological problems related to pollution. A lot .
of these are ripe enough to be studied by present methods. If we were .
to emphasize ecology in the pollution direction it would be good, just
so long as we supported the scientifically guided expansion of ecology
~_in other directions at the same time. o o
-+ Mr. Vivian. “DoYou s@uggest any particular strategy in regard to

logy ?

.. this question of eco

- Dr. Turey. Ithink I would be glad to see more funds go into things
which had some detectable relation to pollution as well as more funds
generally. I think we can afford ‘a substantial piece of mission--
oriented support if we make this orientation not too strong. I think

if the money was there for this, that the fact that the public is so much -

~ more interested in pollution now than it was five years ago is going to

help get good people into the area.

. People go where the problems are, both where problems are scien-
tifically attractive and where problems are felt to be important. We
are better off in recognized importance of pollution than we were a few
years ago; we ought to take advantage of this, by providing more

~research money to go with the popular interest and concern.
~ Mr. Vivian: I would like to suggest one specific ecological goal or
~guideline. SR P : :
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We could try to reach the point where we have an on-line computer -
predicting the degree of pollution going down over Niagara Falls asa
function of inputs and knowledge of ecology already available. I think
it would be desirable to set up some of these on-line operations in
ecology that can be tested against available reality. ' :

Dr. Tukzey. By and large and on the whole, as a direction.in which .
to move, this might be very interesting and helpful. I would feel that"
one ought to look for a much simpler system than all the waters up--
stream from Niagara as the place to begin. The thought of moving
toward on-line checking in some places is one that I would heartily:
support. But if it is to be profitable, we have got to begin with situa-
tions that are easy enough for us to learn from them how to do it-well
and then learn how to improve, and broaden and develop our tech-
niques of on-line prediction. ‘ ‘ o , : '

Mr. Vivian. Do you feel that there is a proper relationship between
research and development and equipment and plant on. a cost-benefit
basis? Right now, as you may be aware, the Congress is considering

putting another half billion dollars a year into pollution abatement.
As a committee of Congress which deals with science policy, we were
wondering about the amount of money we ought to put into research.
Let’s arbitrarily say we put a half billion dollars a year into abate-
ment. What amount should we put into research and development?

Dr. Tuxey. There was a question about this, wasn’t there? Idont -
know, I may not have written down comments on that. T think that
one can give a qualitative reaction to this pretty well. If we think
of dealing with pollution as an industry and say we are putting
money into operating cost and new capital on the one hand, we are’
putting money into research on the other, what is the right ratio? -I"
think the right ratio is about what it would turn out to be in those
industries that are in the state of high innovation rate at the moment.
If you look at the industries who have tried to find an economic -

‘alance and the ones where innovation comes rapidly and ask what -
percentage do they put into research as against operation and capital
mprovement, then this is probably about what we should be doing
n pollution, because pollution ought to be a highly innovating in--
ustry for the next decade. o :

Mr. Vivian. Do you have a number on that ?

Dr. Tuxey. I don’t have an offhand number, but one can look at
ome of the chemical industries, one can look at pharmaceuticals
‘nd so on, and ask what people, who are trying to make money, are
utting into research and development and see what would that.come
o if you'brought it over into pollution. SR :

Mr. Vivian. I wonder if perhaps your colleague-is informed on
hat subject. Do you have any idea what that percentage ought to
e, Dr. Spilhaus? e ‘ : e i (S

Dr. SeiLaaus. I can only give a guess that it is in the nature.of a
igh figure, perhaps 5 percent. , ,

%/Ir. Vivian. Department of Defense currently invests approxi--

ately $5 billion in research and development and has a total operating
udget of about $55 to $60 billion. That’s about 8 or 9 percent.

Dr. Seizaavus. It might run as high as that in highly innovated
ndustries. ' '
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 Mr. Vivian. The same percentage applied to roughly half a billion
“dollars a year under some recent water pollution bills suggests a figure
of $50 million a year as a nominal amount that ought to be going
into water pollution research. This is probably not enough.
 Dr. Turny. I think that is probably not nearly enough because
these percentages ought to be on both capital improvements and oper-
‘ating costs. The operating costs for present water pollution facil-
“ities are substantial. ‘ : e
~Mr. Vivian. At the moment do you have any definite cost-benefit.
guidelines to use in deciding how much should go into R. & D.?
- Dr, Tukey. No. . . Lo
~Mr. Vivian. One would probably have to form his estimate, as you
say, from the industries with heavy R. & D. orientation.

Dr. Tuxsy. Industries in an area where innovation is proceeding
at a high rate, and not the most extreme cases, but what happens in
the high innovation industries in general. ;

. Mr. Dabparto, Will the gentleman yield ?
Mr. Vivian. Yes. - . ‘

Mr. Dappario. Dr. Tukey, you are only saying that this is one way
to-come to an estimate. o -

Dr. Torry. If I am asked to come to an estimate today, that is
how I come to an estimate. At some other time I am sure other ways

_could be found. I think the situations are not all that different.

Mr. Coxapre. This assumes you have an adequate technology now
which needs upgrading?

- Dr. Turry. No; I would

‘Mr. Conapre. Well, no business would go into production unless it
had an adequate technology to start with, would it ¢

Dr. Tukey. I don’t think we should spend time discussing the word
“adequate,” and I think that’s all we would get into. \
_Mr. Dapparto. Mr. Vivian? B

" Mr. Viviax. Supposing I skip for a moment. to the subject of sup-
port of R. & D. in terms of total quantity or in terms of distribution
between Federal and private sources and then come back to just the
Federal side. In environmental pollution activities, how can we better
allocate our funds between in-house research and Government labora-
tories and university research—nominally sponsored by the Federal
Government in this case because it certainly is sponsored by other
sources—as well as the question of ]iublic education, administrative
controls and enforcement, and so forth. Do you have any strong feel-
ings as to what changes should occur in distribution in research be--
tween Government-performed and Government-sponsored -activity
and the administrative structureé that administers this research ? .

Dr. Tokny. I think I will only respond to a very small part of that
question and say it seems to me—it seemed to us on the Panel when
we were putting our recommendations together, that there were agen-
cies in the Government that needed the stimulation of a stronger inter-
action with the university and college community than they had. That
not. only would they be able to get research done effectively and ef-
ficiently by deing more contracting out, but. that they would be able-
to.get: a better inflow of ideas and a better bringing of their problems
to the attention of the generations of students as they come along, so-
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there are in our report some very specific recommendations about
b;‘ozil@er authority and by implication larger expenditures for this sort
of thing, '

Mr. élvrlu\r. Let me spell out what you are saying. ‘ ~

You think it would be much wiser 1f the Government agencies spent
more money for contract research at universities and other research
organizations—private, profit, and otherwise—than at the Govern-
ment laboratories? ‘ ‘

Dr. Tukey. I don’t think I said that.

Mr. Vivian. Iam tryingto ‘%]et you to say it. ’

Dr. Tukey. I think I said that there are specific Government agen-
cies which have hot had the tradition of contract support and inter-
action with the universities that some of the pollution agencies—for ex-
ample, Health, Education, and Welfare have had. For these other
agencies it will be particularly important to develop this tradition.

Mr. Viviax. I want you to stop there before you weaken your
argument. ‘ ’

" Dr. SeiLmaus. Without distinguishing between in-house and out-
house research, I think that where we need more Federal stimulus
" is what Mr. Conable was suggesting, and that is stimulus to utilize
some of the better technologies that exist that aren’t being utilized.
This is quite apart from the research which is also necessary, of course.

Mr. Vivian. To return to the subject of in-house versus out-house
research in pollution, I would like to come back to pollution zoning.
"You are suggesting finely graduated quality standards which are to
be used as generalized indicators of qualities, whether they pertain to
water, air, or otherwise. This brings up the problem of industry-by-

.industry standards which was mentioned to us last week by Congress-
man Vanik of the Cleveland area. ‘

Mr. Dappario. That is correct. »

Mr. Vivian. I felt much sympathy with his comments because I
am well aware that industries in my own area will leave if we enforce
the standards that we think we should enforce. They will go wherever
the standards aren’t enforced. - Whether there are laws on the books
or not, the question is whether they are being enforced. Do you see

~any conflict between what I call quality standards set by flexible

codes, and industry-by-industry standards which are set on a nation- -

wide basis rather than on a localized basis? Furthermore, do you
see where we are tying this all in with a model code? You say the
Federal Government could put it together, and with the assistance. of
- the States have it adopted nationally. How do you see this pollution
- control operating? Do you see it as a national, local, or State
operation? .

Dr. Tugey. Let me take that in pieces, if I may.

When I talking about a fine-grained set of alternative standards,
that is a question of a language with which people can communicate
with one another more conveniently; that is, something that is es-
sential no matter how vou attack the problem. I think I am clear
that some form or other of zoning will in the long run be essential.
Whether this be purely geographical or in some measure industry
b{l industry is, I think, less important than that it come to pass in
whatever way is found to be appropriate. I think that we are going
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to have to maintain a pluralistic responsibility in the area of pollu-
tion : there will have te be major local decisions, and there will have
to be State and regional decisions, and there will have to be some Fed-
eral decisions. Moreover, in some of these industrial problem areas,
‘we may have, in the long run, to have Federal enforcement, if only
‘to avoid geographic motion of industry for no other reason than local
differences in pollution enforcement. 5 ,
It seems to me this is a very difficult problem. It involves all sorts
of economic and political questions, and I think you gentlemen have
m&sympathy for having to try to deal with it. | o
-~ :Mr; Vivian. Mr: Chairman, may I make one very brief comment?
Mr. Dabparto. Yes. - - :
~ Mr. Viviax. To the extent to which industry-by-industry standards
-~ would be not only a guide, but also a goal to industry to stimulate re-
search and development itself in order to minimize their cost of abat-
-ing pollution as well as an incentive to the installation and operation
of pollution control equipment they would be beneficial. Pollution
-reporting today is in a very primitive state. We really have no hour-
‘by-hour information from industries, or from any other source of
}f)sllution. I feel this is an area to which your panel might give some
further attention. = P ‘ '
+ Mr. Dapparro. There are a multitude of questions that come to
) %nind which we have just not had time to ask and which we will send
o o .

ou. : o L
,; {had meant, when we started these hearings, Dr. Spilhaus, to con-
.gratulate you on the confirmation by the Senate yesterday of your
~ appointment to the Science Board of the National Science Founda-
tion.,. . : o .
~ Dr. SeiLaavus. Thank you, sir. That’s the first I knew of it. I was
on the train. P ‘ ‘
»  Mr. Dabparto. We are very pleased particularly because this com-
,";x.littee has legislative jurisdiction over the National Science Founda-
.tion.. A ; N o o
.- I would like to state further that, as the witnesses from the Federal
ja%encies appear before us, we intend to see how the Federal agencies
plan to implement the recommendations included in the reports which
" you gentlemen have submitted through the committees you chaired.
* In the remaining minutes I would like to touch on another point.
- You both sug%est in your testimony that we should use the knowl-
-edge that is available while looking for better methods for the future.
And, in fyour report, Dr. Spilhaus, you have touched on the desir- .
}ablhty o separating,sanitary and storm sewers. . The cost will be in
the vicinity of $25 to $30 billion, and some people suggest that the
benefits which would, result might not warrant the expenditure of
such large amounts. Perhaps we ought to do more research into this
‘area before proceeding with the expenditures. Should we move ahead
with such expenditures to separate sanitary and storm sewers, or
should we do more research, or both ? L
Dr. Seizuaus. I think you should do a little bit of each. You
need, as has been said, to have research and technological, large-scale
experimentation going on in parallel; each one will support the other.
r. Dapparto. This is an area that we should study very carefully.



ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT 131

Dr. Sprumavs. This question of division of the waters is one which
T think you can’t give an answer to for every place. It may be eco-
nomical in certain places and thoroughly uneconomical in others.

Mr. Dapparto. We should not just assume that a standard has been
established here by the separation of sanitary and storm sewers. A
value judgment must be made in each instance where this is being

- proposed. ‘ v :
" Dr. Serumavs. I believe that isso.

Dr. Tukey. If I could respond to that.

Mr. Dappario. Yes, Dr. Tukey.

Dr. Tuxey. Our recommendation B (1) reads:

We recommend an appropriate ad hoc group of Federal, state and local officials
be established to determine how best to attack the problems caused by the out-
moded combined sewage systems in great cities of the United States. This group
should give particular attention to research development and demonstration—

And so forth. Now, I think that it is a mistake to think of an
antithesis of research on the one hand and let’s go do it on the other.

T would say the combined sewer problem is in the middle somewhere.
" There is a real need for intensive study on a cooperative basis of the
problem of where we are and of what we haven’t pooled together that
we know. When we do this—and it will not be easy—we will have a
much better idea of where we want to go.

Mr. Dappario. I wanted to bring this up during the course of the
Eublic hearings because it is one point around which there seems to
‘have developed a feeling that we ought to do something immediately
- and we ought to expend these vast sums. : el

A comparison with the highway system has been made. That is,
the way you get it accomplished is by making expenditures and getting
on with it. But, it is more complicated than that. Youhave reminded
us of the recommendations you have made and I think that we should
come to some better conclusions about this subject, taking into con-
sideration what you just said, Dr. Spilhaus, and the report of your
committee. 4 '

Dr. Tugey. Well, it is-an area where demonstrations may turn out
to be necessary, in part as experiments to find out what both the actual
costs are and what the actual benefits are. : i ' .

You don’t have to decide that you are going to have to do this in.
every city in the country in order to make it worthwhile to make
what may be some very major trials. , a

Mr. Dapparto. Buf, demonstrations should certainly come before a
vast program. ' G ‘

Dr. SprLHAUTS. Yes.

Dr. Tukey. That would be my feeling. S

Dr. Seirzaus. Well, in the experimental city the storm water might
might be so clean that you could drink it. :

Mr. Dapparto. Thank you so much for your appearance here. It
has been extremely helpful to the committee, and I know we will call
on you with further questions as we go along. ‘ :

This committee will adjourn until tomorrow morning at 10 o’clock at
this same place. : R R

(Whereupon, at 12:25 p.m. the committee adjourned until Wed-
nesday, July 27,1966, at 10 a.m.)






THE ADEQUACY OF TECHNOLOGY FOR POLLUTION
ABATEMENT

WEDNESDAY, JULY 27, 1966

House oF REPRESENTATIVES,
CoOMMITTEE ON SCIENCE AND ASTRONAUTICS,
SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DEVELOPMENT,
' : T Washington, D.C.
The committee met, pursuant to adjournment, at 10:10 a.m., in room
2325, Rayburn House Office Building, Washington, D.C., Hon. Emilio
Q. Daddario (chairman of the subcommittee) presiding.
~ Mr. Dapparto. This meeting will come to order. Our first witness
this morning is Dr. Leon Weinberger who is Acting Assistant Com-
missioner for Research and Development, for the Federal Water Pol-
Iution Control Administration of the Department of Interior.
Dr. Weinberger, we are happy to have you here. I am sorry we are
late. We will goright into your testimony.

STATEMENT OF DR. LEON W. WEINBERGER, ACTING ASSISTANT
'COMMISSIONER, RESEARCH AND DEVELOPMENT, FEDERAL
WATER POLLUTION CONTROL ADMINISTRATION, U.S. DEPART-
MENT OF THE INTERIOR ' L
Dr. Werneereer. Mr. Chairman, members of the committee, I am

“very pleased to appear before you to discuss research and develop-

ment in water pollution control. ‘

Mr. Chairman, I have a statement and with your permission I will
read parts of it. :

Mr. Dapparto. We will appreciate that. "

Dr. Wrinsercer. In the U.S. Department of the Interior, the Fed-
~ eral Water Pollution Control Administration carries out a program
of scientific and engineering research broadly directed to: (1) Ib’e
determination of the causes and effects of pollution of the Nation’s
W 1 levelopment poljution prevention

aintain the pafional wwaterTe-
pal.ggater sup-

gws, mndustrial and agricultura. gurposes, recreation, propagation of
sh, aquatic life, and wildlife, and other beneficial uses. In carrying
out our program, every effort is made to encourage and to cooperate
with appropriate public, whether Federal, State, interstate, or local,
authorities, agencies, institutions and individuals and private institu-
tions. S :

Many of the water pollution problems facin
be alleviated by the application of existing te

our Nation ﬁ;?da.y can
nology. In fact dur-
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ing the next 5 years or so, the most significant forward strides in water
pollution control will be made in this way. It is equally clear that,
in addition to current problems for which there are no acceptable solu-
tions, future population and industrial growth and concentration,
changing land uses, and increased demands on our limited water re-
sources create a situation where new technologies must be developed
and applied. Problems result from the sheer mass of pollutants and
from a whole host of new pollutants which are likely to be highly
complex in composition and in their mode of effect.

Mr. Daopario. Dr. Weinberger, if I might interrupt, when you say
that many of the water pollution problems facing our Nation today
can be alleviated by the application of existing technology, do you
mean that it can be done egici‘ently, effectively, and within some rea-
sonable price figure? -~ .. r Sy

Dr. Weinsereer. Yes, sir: "What T have reference to is the situation -
where there are still a number of locations in the United States where
available treatment technology has not been applied. S
< In other words, there are locations where municipalities have not
employed conventional primary and secondary treatment. These are
processes well established and quite economical and efficient. This
would apply equally well to the problem of some industrial waste
where there isno treatment installed. ' ot e

Mr. Dapopoario. Mr. Conable noted yesterday that. there is still a
great deal of work to be done in cities which already have treatment
programs going. There was 'some question in lis mind about why
treatment wasn’t a hundred percent effective. Is this because in this-
area the costs are prohibitive or is it simply an inadvertence on the

“part of people to do that much more ? e S

 Dr. Weineereer. No, sir; I think this could be explained in this
way : In térms ‘of treatment, particularly with regard to municipal
wastes, what has happened in the past is that we have removed only
a percentage of the impurities. This was on the basis that because
the amount of impurities were small in proportion to the flow in
streams, the streams could adequately dilute the residual waste and,
therefore; not cause any -harmful or deleterious effects within the
. stream. As our population has increased and industry has grown,
we find that those techniques are no longer adequate, or if you will,
we have overwhelmed the ability of streams to absorb these wastes.
‘What has been developed, we called “complete” or secondary treat-
ment which, at best, removes some 90 percent of the organic material
from waste.. '~ - - . : E
© Mr.-MosuEer:~Are you-emphasizing that term “at-best”’? -Are-you
suggesting that-frequently-it: doesn’tdothat well ¢ ‘ ,
-~ Dro Wernsrreer.: It very seldotii“does; sir. - We are talking aboutr
reaching'the limit of the process: «»« e o wrv i © i
Mr. MosuER. So instead of 90 percent it more likely 70 percent?

~ Dr. Wemneereer. I would say in certain cases, it would be as low
as 80 and could get lower than that, sir. There are many places in.
- the United States where we do have the best treatment, which now
would be biological secondary treatment which would remove 90 per-
cent or 85 percent, sir, or somewhat less, of the organic materials and
that these processes are inadequate at the present time because of the
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lack of adequate dilution in our streams. This is what I refer to by
;just increase in the amount of pollution. P /
Perhaps another way of indicating this is that even with a process
which is 90 percent effective, if we have a 50-percent increase in popu-
lation, we are actually putting 50 percent more waste load into our
streams. : foa T
Mr. Dapparro. This fits in, doesn’t it, with the idea that when you
~ propose programs of this kind a complete program ought to be con-
ceived rather than a 90-percent or an 80-percent or 70-percent one be-
cause the growth of population is eventually going to increase the
quantity of pollutants if they are only partially treated. In a'sense
the funds expended can be categorized as a wasteful expenditure be-
cause they have not done their job fully. If we continue to do this
always on a 70-percent, 80-percent or 90-percent basis, will we ever
solve this problem? - - o o ‘ 4
Mr. Conapre. Mr. Chairman, will you yield at that point? Actual-
ly, we have to strike a balance. - There is a possibility that we might
be able to get better and more economical treatment later, but we have
to assume that if we can reduce pollution by 50 percent with existing
techniques, we should go ahead and do what we can now rather than
waiting for a day which may never come. Isn this generally the
consideration that we have got to take as legislators? We can’t allow
ourselves to be paralyzed to the point where we do nothing just because
we might have a better technique sometime in the future 1f we apply
substantial sums for research now. E =
Mr. Dapparto. Recognizing the point Mr. Conable makes that we
cannot always afford to wait, you would have to come to some judg-
ments as to what areas need someé treatment right away and what areas
~ could wait, wouldn’t.you?. R , o
Dr. Werxsercer. Well, let me try and answer the multiple question:
One, there can be no question that we have got to have treatment tech-
nologies available that would, as I point out, result in total pollution
control. - This is, frankly, approaching a 100-percent removal of the
impurities which man adds to the waters. This will be required in
many locations and this will be required increasingly as this country
continues to grow. : .
There are a number of processes which are available now upon
which one can build. It is always a problem in terms of engineering,
at what particular point one goes ahead with construction of facilities
and certainly, the planning should be such that one can always add
on technology to provide answers which may be needed or solutions
which may be needed in the future. Thus, one of the aspects of our
research and development program is to develop additional processes
which may be added on to existing facilities. , o i
A process that right now is quite promising would enable. munici-
~ palities to go from their current 85- or 90-percent removal to virtually
99-percent removal of organic contaminants by adding onto their
existing facilities. Accordingly, there would be no loss of investment
by adding on to that particular facility. Now, on the other hand, as
you point out, Mr. Daddario, there are other ways of solving the prob-
em and that is entirely new systems for municipalities—looking into
entirely new processes. o Ml ;
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 So the use of primary and secondary treatment as currently de-
veloped should not be held up pending the development of a more
sophisticated or an alternate solution. These are quite economical
and efficient for the removal of some of the impurities. But, on the
other hand, we do have to have the techniques to go beyond this. -

~ Mr. Mosuaer. But when you are suggesting the acceptance of tech-
niques that are not quite adequate, you certainly are not including
the old storm and sanitary sewers. You have gone beyond the point
where you count those acceptable, haven’t you ¢ ,

Dr. Weinsereer. My comments have been directed toward the tech-
nology for treatment plants.

Mr. MosHER. Just to answer that question, though, your Depart-
ment no longer accepts as adequate the old combined storm and sani-
tary sewers, do they ? . ‘

Dr. Werneereer. Our present policies are where new sewers are to
be constructed, they shouﬁ)il be separate. In other words, there should
be a separation of combined wastes or the surface runoff from the
community and the municipal waste. ‘

Mr. MosHER. The%‘shou d be?

Dr. Wernsrreer. They should be separate.

Mr. Mosuzr. Does this mean so far as any Federal support is con-
cerned that they havetobe?

-~ Dr. Wrineereer. Sir, I don’t know the answer to that. I would be
very happy to find out whether there is any specific regulation or how
that would come to play in terms of our own legislation. '

- Mr. Dabparro. Would you check on that? ‘

Dr. Werneereer. Yes, sir. R

(The information requested is as follows:)

'Our present responsibility in the construction grants program is only related
to sewage treatment works which is defined to include intercepting sewers.

Mr. Vivian. Would the chairman yield ?

Mr. Dapparro. Yes. B

Mr. Vivian. I would be interested to know if you have given any

-grants or if any grants have been given to any eombined system that
was not forced to be uncombined through the mechanism of the grant.
I have a second question I would like to agsk, Mr. Chairman, and that
is, I am interested in knowing the nature of this process which you
just referred to that you said would remove 99 percent of the organic
vt]'ﬁst;. How much would it cost a day? Is that information avail-

“able? ;

~ (The information requested is as follows :)

- If a new interceptor is to be constructed to serve an existing combined system,

we would approve such a project if it conforms to normal engineering practice

asapproved by the State water pollution control agency. )

. Dr. WeinerreEr. This refers to carbon adsorption.

.. Mr. CoxnaBLE. Activated carbon? . ; ;

Dr. WernBercer. Yes, including regeneration of carbon. This has
now gone through the pilot phase within our program and the cur-
rent estimated cost would be somewhat less than $100 a million gal-
lons for treatment. Y T :

Mr. Viviawn. Isthat installation cost?
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Dr. WeineEreEr. This would be complete unit operating cost, in-
cluding amortization of the facilities. This would be $100 per mil-
lion gallons of sewage treated. : S

Mr. Mosazr. I thought we had some early testimony on that process
which indicated that no one was sure that with actual use and in
larger operating form, the results of these pilot programs would prove
out. It seems tomethere is somesuch testimony. ' \

Mr. Dapparro. If there is a conflict, it will ge up to us to clarify.

Mr. ConaBre. Mr. Chairman, I have another question. R

Mr, Vivian asked you to find out if there were any grants given for
combined sewer systems. As I recall, Congressman Jones testified
before this subcommittee last week that it would cost $30 billion to*
separate the storm sewers from the sanitary sewers in this country.
I assume that we are making many grants to systems which have
substantial portions of combined sewers.  But I assume also that when
additions are made to this system, they are of the separated form so
- as not to increase the size of the problem. I am sure we are making
grants to combined systems, but I hope we are not making grants for
extensions of combined sewer systems. I think that’s the question
we should ask. o ' T ‘

Dr. WEINBERGER. Let mie make a point here. - The Water Pollution
Control Administration in their construction grant program, where
this would come up, provides for grants for the construction of sew
treatment plants and interceptor sewers. Our responsibility in the
grant area, that is from the funds we administer, would be limited to
the interceptor and the treatment plant itself. However, I'll see that
such information as has been requested is made available and this
point be clarified.. : : '

Mr. Conarre. It is unlikely, is it not, that we will develop tech-
niques which would be suitable for use with the combined system under
all circumstances. The sheer volume of water in a combined system
is likely to result in a bypass of the treatment process in the event of a
heavy rain oranything of thatsort. ‘ :

Is it likely that we could ever develop a technique of sewage treat-
mentwglich ‘would be adequate for treatment of the flow in a. combined

stem ¢ :
syDr. WeinBerGER. Sir, I would say that we would look for such a
solution. Since the question of combined sewers has come up, we are
currently working on a program which was authorized and approved "
by Congress last year in trying to find other solutions to the problem
of combined sewers other than through separation. As was pointed-
out, the cost of separation may very well run into $30 billion or more,
and accordingly Congress authorized funds for the exploration of
alternate methods. This was in answer to Mr. Mosher’s question. I
indicated that at the present time the best solution of this problem is
separation but we are cbnductin% a research and development pro-
gram to seek alternate ways, and one of the alternate ways would *
certainly be some new method of treatment or newly applied method
of treatment which would enable us to treat the large volumes.

Mr. Conarre. This would be a great deal cheaper if you could do
it. : : o ’ ,
Dr. Wrinssreer. If one could do it and this, of course, is a role of
-research and development,
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. Mr. Dapparto. This concludes the discussion we had earlier when
Mzr. Conable pointed-out we should not wait until we have available to
us all the technology. The converse, that we should not be spending
money in areas where there is a chance that through research and de-
‘velopment we ean come up with a more practicable and less costly type
of ]gro ram, also must be recognized. : s "
r. WeINBERGER. Sir, this is in any technological field a decision
* concerning at what point one moves ahead. D P
. Mr. Dappario. We sometimes give the impression that we are mov-
< ing ahead by spending money only because.a program happens to be
~a popular one at the moment although the technology is not being
advanced, © . . o ‘ : :
- Dr. Weinsereer. I would certainly agree with that and point out
that when one moves ahead, one should plan the remedial facilities so.
they can be modified in the event there are sometechnological advances
made. - 'Whether it be in. waste treatment or whether it be in. the.
problem of combined sewers. T T N N DR s A
. The analytical tools, scientific knowledge, and engineering ‘controls
~which were sufficient for the problems of the past.are proving in-
creasingly inadequate in dealing with present pollution problems and
will become even more inadequate to cope with foreseeable future prob-
lems. Thus, water pollution control research must develop an effective
new technology while program administrators attempt to control pol-
lution 'with available knowledge. It must be pointed out that in addi-
tion to research and development, there are a number of other very
important elements in an effective water pollution control program,:
namely ; competent manpower, adequate planning and administration,
economic resources to construct and operate pollution control facilities,:
and a strong enforcement effort. Vgl e v
The trend in needed research in water pollution isclear. We need
or will need in the near future, an arsenal of practical methods by
which all man-made or man-induced impurities can be kept from our
water resources. Municipal, industrial, and agricultural users of water
may have to return water at a quality at least as good as that of the
water withdrawn. TLand users will have to modify their practices to
insure no deleterious changes in the quality of runoff water. - ‘And-
natural processes, such as erosion, which adversely affect water quality
"will have to be controlled. . The goal ‘of ‘water pollution control re-
search is to develop these methods. When we can practice this total
pollution control of municipal and industrial wastes, urban runoff,
‘raral Tunoff resulting from man’s activitiés, and natural sources, con-
‘:tinual reuse of water will be a reality, and except in those locations
where there is a large consumptive use, water shortages need not occur.
The following are some of the major practical problems and research
‘needs in water pollution for which current technology is not adequate.
" I have listed in my prepared statement, Mr. Chairman, a list of -
‘some- 14 areas ‘where there is Turther research and development needs."
The recent publication prepared by the Committee on Pollution,
National Academy of Sciences—National Research Council “Waste
Management and Control” is an excellent summary of the research
needs and the status of technology for water pollution control. :
hAs DrSpilhaus i§'to be one:of your witnesses, I will not go into
that » : BT CRITETIE s A R
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Mr. Dapparto. He was our witness yesterday.- i
Dr. Weinsererr. The need for more research has virtually the unan-

“imous concurrence of all of those concerned with water pollution con-
trol. The highest priority of research is invariably the need to develop
new and improved techniques for waste treatment and specifically to
develop the technology to permit more waste water reuse.

Present waste treatment methods were devised, generally, for the
ollution problems that existed 40 or more years ago.  Although there
ave been improvements in these methods, they are proving to be

increasingly inadequate for the concentrations and complexities of
many of today’s wastes and the requirements being posed by the in-
creased loads on receiving streams. Inaddition, no satisfactory meth- -
ods were ever devised for many industrial wastes and some of the
impurities found in municipal wastes. : ‘ i ‘

- Water supply and pollution trends show that one of the most
pressing problems in water quality management is the need to develop

new treatment processes which will remove much more of the pollu-
tional material from municipal and industrial wastes than is possible
by present biological methods. The volume, strength, and com-
plexity of future wastes can only result in the discharge of larger and
larger amounts of impurities into badly needed water resources if
we continue to apply ]presentlyknovm treatment processes only.” The
sole currently available solution, in many cases, would be low flow aug-
mentation, that is the provision of dilution water from upstream
artificial impoundments. Bl SR S
~ Fach water-use adds increments of wastes that are not removed by
biological treatment. If we are to meet our future water needs, as
seems inevitable, through repeated reuse of our fresh water resource,
much more of the impurities must be removed from waste streams. To
do this, new treatment processes are being developed, based, in some
cases, on concepts and principles that will achieve complete’ conver-

sion of waste waters to fresh waters. This will require a major -

research program and the best scientific minds in government, indus-
try, and universities. It will require the utilization of physicists,
physical chemists, chemical engineers, and virtually all other scien-
tific resources not yet fully browght to bear on water pollution prob-
{The Nation has already entered the water reuse phase but increasing®
needs will- require multiple reuse of the same waters, particularky
inthe water-short Southwest and the Southwest-Pacific areas and ine
the-highly populated and industrialized areas of the Midwest; North=
wst:an&Middle~A’cl-antic. e e e B il
“Multiple reuse of water will not be possible unless much more
eeonomical, effective, and efficient waste treatment processes are devel=
oped than those available now. These will need to be basically news
Prrocesses; probably utilizing chemical and physical techniques. - -»
The object of our water purification and reuse program is to-de#
velop these new treatment processes—this has been referred to as
advanced waste treatment. More broadly, the goal is to develop a
new arsenal of treatment tools which will permit not only total pollu-
tion control but. also deliberate, controlled reuse of water. Reuse,
greatly augmenting our natural fresh water supplies, will be possible
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through recharge of ground waters with treated waste effluents and, -
more directly, through the complete renovation of waste waters for
~ deliberate recireulation in municipal or industrial water systems.
More answers to more difficult pollution problems can be achieved
through a successful water purification and reuse research program
than through any other research. . L e
Answers are required now and more will be required soon in reach-
ing decisions on the need for expenditures of billions of dollars on:
(a) Design and construction of municipal and industrial waste
treatment works. : ‘ S
(b) Stora,%e of water in Federal reservoirs for regulating
stream flows for water quality control.
c) Storage of water in Federal reservoirs for municipal and
industrial water su}oply purgoses. .
d) Source development for public water supplies; and
(e) Importation of water from water-surplus to water-short
The development of a successful advanced waste treatment tech-
nology would have a tremendous impact on our whole water resource -
problem. - These techniques could conceivably allow the development
of “dry” industries and municipal treatment plants from which ab-
solutely no pollution would enter our surface or ground waters; these
processes could completely change our present concepts of “adequate”
waste treatment and could drastical}fr reduce the otherwise necessary
expenditure of multiple billions of dollars for provision of low flow
augmentation dilution water to reduce pollution from presently un-
treatable wastes; advanced waste treatment could allow continued
economic growth and development in water-short areas of this coun-
try whose future developable water supplies are presently limited.
In short, a sucecessful advanced waste treatment tecﬁnology,’ by reno-
vating waste waters for deliberate reuse, would simultaneously al-
leviate two of our major water resource problems—water pollution
and water supply. ‘

. The solution of water pollution problems will require the applica-
tion of existing techniques, plus additional research and development
for new and improved techniques. Research and -

; ugh a series of steps ranging from ex
aborator

s that se
yith a oreater ri

AR

way. haye limited financial resour .
that they cannot afford the risk associated with trying new methods.
It may very well be in the best public interest for the Federal Govern-
ment to design, construct, and operate full-scale facilities to develop
and demonstrate new ways of pollution control. Such. facilities could .
be built in coeperation with existing or new municipal installations or

at Federal installations. ’ , :
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. The competencies and expertise of private industry must be enlisted

in the research and development programs for water pollution control.

Legislation currently under consideration by the Congress would

greatly facilitate our ability to utilize the industrial resources by

authorizing suitable funds for contracting. ,

- We are very optimistic that our water pollution problems.can be -
solved. In fact, we must be able to control pollution if we are to
continue our national growth, prosperity, and well-being. 'With ade-

- guate budeoetary and legislative support. total water pollution contrgl*

an _become a_real long before the end of this century, Indeed
1entific and technical answers can be a le within a decade

Mr. airman, that completes my statement and 1 will be very

pleased to answer any additional questions.

Mr. Dapparro. Thank you. ‘

- Mr. Vivian? ' e ' ,

Mzr. Vivian. I would like to come back to the question which you

Eosed earlier; which I mentioned is repeated in your statement a num-
er of places. That is, there was a distinct tie between the methods.

- of treatment and the extent to which augmentation would be required.
Suppose a city which is now using a typical secondary treatment plant

_anywhere from a few years to:10 years, or 20 gears, vintage desires to
upgrade the quality of its effluents to avoid the search for the source
of supplemental water at low flow portions of the year. What addi-
tional cost would a city incur and would there be any likelihood of

* significantly reducing it in the visible future rather than the unfore-
seeable future?

Dr. WeinBercER. The treatment which could be added on, and our
effort in the past has been directed primarily to improving existing:
facilities, by such a municipality would most likely make use of some-
thing such as activated carbon. And the cost, which I previously indi-
cated is our best estimate based upon our pilot plant work, of such

~facilities would be in the neighborhood of $100 a million gallons. ,

To indicate what this means in magnitude, I might point out that

~ the present sewage treatment cost for the conventional biological -

treatment would be between $50 and $200 a million gallons. - e

- Mr. Viviax. That is approximately deubling the cost of an existing-
facility ? ‘

Dr. WeINBERGER. Yes, sir. :

Mr. Vivian. The operating cost as well as the capital cost?

Dr. WeINBERGER. Yes, sir. Capital cost as well as operating cost.
would be roughly doubled. I might &)oint out that the figure for-
operating cost which. I am giving includes amortization of the capital

~cost over a 20-year period of time which is what we normally figure.
~ Mr. Vivian. However, is tthe result of doubling the cost, that the:.

residual wastes are reduced by a factor of about 20? In other words,.
say from 85 or 90 percent to roughly 99 percent? ’ :
r. WeINBERGER. Yes, sir. This is an extremely important concept:
that when one goes from 90 to 95 percent removal, although it ap-
ears that there is only ‘a 5-percent mcrease in efficiency, you actually-
have reduced by 50 percent the load which you are putting on the:
stream, and if you go from the 90 to 99 percent, you are actually re-
ducing theload on the stream by 90 percent.

68-240—66—vol. 1- 10
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- Mr. Conasre. Does this activated carbon process have any effect
~ at all on the inorganic waste? :

Dr. WrinBERGER. No, sir. v : o -

Mr. Conarre. Do we have techniques for removing such things as

- phosphates and other chemicals dissolved in water? '
" Dr. WeinBereER. Sir, we do have some processes but again T must
hasten to add as pointed out in my statement that with the funds
s aveilabledo date most of the Federal effort has been in the laboratory
7 amd some in the.pilot stage. There are processes which we are inves.
/i #gating for-the removal of-inorganic materials, - Some. of these.ara
i cooperation.with the Office of Saline Water and. some of the tech-s
niques which they are developing we are interested in applying; such
~ things as reverse osmosis, electrodyalisis. A problem is lowering the
cost of the treatment facility. ‘ : ‘

Mr. Conasre. But this technique for instance would have no ap-
preciable effect upon the algae problem in the Northeast; would it ?

Dr. Wrineeraer. No, sir, the removal of phosphates and nutrients
would be not affected in the carbon adsorption.

Mr. Dapparro. You mentioned the figure of $5 million to be allocated
for research purposes. Could you give us here or provide for the
record the amount you have asked for fiscal year 1967% e e

Dr. Weineereer. Yes, I would be very happy to provide that for-
the record. - T - S : ;

(The information requested is as follows )

Fiscal year 1967 budget request is for $3,150,000.

Mr. Vivian. T have no further questions at this time.

Mr. Dappario. Mr. Conable? - _ «

Mr. ConasrE. I havenofurther questions.

. Mr. Dappario. Mr. Brown?

Mr. BrowN. No further questions. .

Mr. Dabpario, Mr. Mosher ¢ o :

‘Mr. Mosuer. The Governor of Ohio, Governor Rhodes, has recently
‘indicated his impatience with the progress in our State in pollution

~ control and has announced a proposal that he plans to submit to
the legislature for the direct treatment of polluted streams within the
streams themselves. He is talking about the State’s instituting a pro-
gram which would include aeration devices, neutralization equipment,
oil skimmers, debris traps, and other such facilities for use in the
streams. :

‘Would those devices be included in the technology that you suggest
exists today and which should be applied? If the State of Ohio
wanted to spend the money for these devices would it be well spent ?

Dr. WerNBERGER. Sir, I couldn’t comment on the individual stream,
but some of the techniques for example—— : . :

Mr. Mosuzr. You mentioned individual streams. As you know,
in Ohio, there are many types of streams with different problems.

Dr. Wernsereer. What I am trying to get to here is some of the
techniques that he refers to, for example, the actual cleaning up of
debris, this, of course, is bound to be effective in performing its task.

There are methods available for in-stream -aeration. These have
met with limited success even though devices are available, and one

“would have to look at a particular situation in terms of the stream
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velocity and flow and the amount of waste coming in. A technology is

available—it is a question of its applicability ina particular situation.

 Mr. MosmEr. Aren’t you really saying that each stream in an indi-
vidual case? ' o e ~ L

-+ Dr. WriNBERGER. Yes, sir. = = .

Mr. Mosuer. This goes all over the country. Each stream or river
has to be considered asa separate case. You can’t establish standards
-or techniques which would be applicable everywhere. SRR
+ Dr. WEINBERGER. Yes, sir, and this has been the policy of the ad-
ainistration to recognize that this is so. - S
+  Mr. Mosuer. To go back to my original question, assuming that the -
State applied these techniques judiciously and wisely on the basis of
stream-by-stream studies, would these techniques be effective and would
the State be wise in pursuing these measures? PR

. Dr. WeineereEr. Yes, sir. As a matter of fact, one of the areas
that I mentioned for which R. & D. is needed, is in my 12th peint on' -
page b—in-stream treatment. . o o

ow, again I think there is a question here of alternates which must
be compared. Whether the in-stream treatment is more suitable or
effective than treatment at source. . ‘ :

In other words, in-stream treatment assumes that we are unable to
control the waste at the source or it is not economically feasible to do
s0. Therefore, what we do is take the entire stream and treat it in
that way. o ' i Fielid

This 1s why I say this would depend on an individual analysis as to
what one is doing. ‘ - el

Again, I might take one example of this. For such a pollutant or
pollution from a diverse source like acid mine drainage, it might very
well be that it would be more economical if, one could not control the
waste at the source, to treat the entire stream. i ,

Of course, it is always preferable, if the economics permit, to control
at the source which woulg prevent the degradation of our streams.

Mr. Mosuer. On page 8 of your statement you suggest that land
users will have to modify their practices to insure that there are no
deleterious changes in the quality of runoff water. I’m told by some
people that one of the problems we have in Lake Erie—and that’s the
situation of particular interest to me—is the amount of nutrients that

“run into the lake from heavily fertilized farmland. Apparently, the

- erosion of farmlands into the scores of streams and rivers that go into '

Lake Erie cause the nutrients to be deposited there. You say that
land users will have to modify their practices. Is there much work
being done along those lines? Obviously land erosion has been a prob--
lem that has been of interest and dealt with for years, but is there new
thought being given to it ? ’ : ‘ p
- Dr. WeINBERGER. Yes, sir; thereis. D L
~We have worked with the Department of Agriculture in terms of
insuring that one does not apply fertilizersin excess. In termsof such
things as pesticides for example, considerable progress as you know’
‘has been made in terms of application, to assure that the minimum’
required dose is applied and the dose is applied effectively. Pesticides
arenot used in excess which would then end up in our streams.
Mr. Mosuer. In other words, in this complicated and difficult prob-
lem of Lake Erie, one of the controls conceivably would be the

¢
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regulation of the use of fertilizer. Isthat true? Would you assume
that the political authorities in their effort to cope with Lake Erie’s
~ problem ultimately would have to regulate the amount of fertilizer

that the farmer puts on to his field ¢

Dr. Weinsereer. I haven’t thought out the legislative procedures
of effecting this type of operation, but in certain cases one 1s going to
have to regulate erosion, nutrients, pesticides, and so forth.

~Now, how this is accomplished, Mr. Mosher, I don’t know.

" Mr. Dappario. Isn’t research being conducted with new types of -
fertilizers and insecticides which would decompose more readily and
lessen stream pollution ? P .
- Dr. WeiNBErGER. Yes, sir; the idea of applying materials that would
be retained in the soil so they would remain where they are needed.

Obviously any of this material that runs off into the surface streams
0111' 31113 ground -water streams or in the lake is not doing the job it
should. :

Mr. Dapparro. Mr. Waggonner? e ’

Mr. WagconNER, The primary work that the Government is doin
now under Public Law 566, which the Department of Agriculture ad-
~ ministers, involves small watershed projects. An integral part of this
legislation includes a provision which takes into account the farmer’s
watershed on his land in the development of any small watershed
project. The experience they are getting can be applied in a much
bigger way to existing projects such as Lake Erie.

- The Government is participating now in exactly this sort. of thing
under Public Law 566. This is one of the reasons that some of us op-
posed. the conference report on watershed projects last week from the
Department of the Interior. Since none of this was taken into account
% giving authority to the Department of the Interior to usurp Public
Law 566. ‘ L et

- Mr. Dapparro. I might add that you opposed it succesfully, Mr.

Waggonner. ' ‘ '
- Mr. WaceoNNER. Yes, sir; and that doesn’t happen too often.

Mr. Dapparto. Mr. Conable. o :

Mr. Coxasre. Dr. Weinberger, do you think that too much emphasis
is bein% put upon organic materials in ,considerinig municipal waste
control? Ts there any statistical comparison ‘available which would
show the significance of inorganic and industrial waste in our water
pollution problem? Because of the evolution in technology, our indus-
trial processes are changing. Does this tend to pollute our streams with
new inorganic material? Can’t this be considered the great problem

of the future and the one for which we are unprepared ? ; s

Apparently most of our techniques of water treatment are designed
to remove organic waste. Do you have any statistical comparisonor
any comments to make? Lo *

* Dr. Wrernsererr. Well, I would certainly agree, and again I must
apologize for perhaps shortening my statement, but in terms of the
development of new treatment techniques, on page 4 I indicated the
classes of impurities, and, of course, one of the classes is certainly dis-
solved inorganic substances. You are quite correct in pointing out
-that the major problem of the future is unquestionably going to%e in
the area of dissolved substances, and particularly in disselved inor-
ganics and the persistent or nondegradable materials. o
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We have information related to what these might be in municipal
wastes. We have paid very little attention in the past because there
was no need to be concerned. with the removal of the inorganic sub-
stances in municipal sewage. B :

Dissolved inorganic materials are becoming critical in some
locations.

Sir, I do not believe that statistics are available which would indi-
cate what is the magnitude of the industrial waste problem, whether
it be organic or inorganic, but quite clearly you are correct that major
emphasis must be placed on dissolved materials. :

Mr. Dapparro. Mr, Vivian? ‘

Mr. Vivian. I am interested in a statement you made in this regard.
" You have indicated that you have about $4 million worth of out-
standing proposals which have not been funded. Do you have any
estimate as to what fraction of these you would be happy to fund if
you had the funds available at the present time? _

Dr. Wrinsereer. I would say at least half of these, and perhaps.
«even more would be the kind of projects that should be funded in a
program that is trying to come up with answers during the next
5 to 10 years. - w

Mr. Viviax. Would it be possible to expand present research activity
by 50 percent without any growth of the profession itself? ~ =

Dr. Wernsererr. I would like to evade that and point out the reason
for my making this particular point was that we think the program
an be expanded considerably more than 50 percent. These proposals
have come to us with the people who are submitting rolposals recog-
nizing there are no funds or very limited funds available. We have
not been in a position to fully utilize the industrial competencies and
the other contracting sources which one might go to.

Mr. Vivian. What fraction of these proposals are from Govern-
ment as opposed to Government laboratories ¢ S

Dr. WerneerceEr. The $4 million are virtually all from industrial
‘sources. { :
© Mr: Vivian. You are building new Government, laboratories in var-
ious parts of the country ¢ S

Dr. WeINBERGER. Y es, sir. ‘ S ,

Mr. Vivian. One is being built in my own district. I would like
to know what amount of additional money is needed.  'What are your
operating costs ? ‘ ‘ )

Mr. Dabpario. You can provide that for the record.

Dr. Weinsercer. All right.

('The information requested is as follows:)

‘.‘The Great Lakes Laboratory to be constructed at Ann Arbor is currently under
design. Two and one-half million dollars has been authorized and appropriated
for the design and construction of that faecility. Unitil designs are completed
and bids and construction contracts are received, we shall not know whether
any additional funds are needed for construction. The operating costs—when the
laboratory is fully staffed (approximately 150 people), is estimated at two.
million dollars per year. :

Mr. Dappario. Mr. Brown?

- Mr. Brown. Do your activities include the funding of what might
be called engineering development for promising technologies which
may have been discovered by independent inventors? g
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. Dr. Weineereer. Yes. My responsibilities-include our Division of
Engineering Development, and in the prepared remarks I tried to
indicate that this is going to be a very important part of our program;
and, of course, is really the end point of research, and without this,,
one has research findings which are not applied. - ’

It is this particular area in which the funds are required and which
‘the current legislation would enable us to do the engineering develop-
ment and rely as we would expect to a considerable extent on industriak
contracts. . . : '
Mr. Brown. What is this current legislation that you refer to?

Dr. Wrinsereer. This is the bill that has passed the Senate in the
Public Works Committee, the one that Mr. Muskie introduced and
the administration bill. The bill passed the Senate some 2 or 8 weeks
ago. I don’t have the number on it, sir, but it is the amendments to
the Water Pollution Control Act. It is 2947, Senate 2947.

The companion bill is H.R. 16076. :

: fMTf.ii@PROWN. Is it anticipated that these bills will pass in the near
uture? « , : :

Dr. Wrineereer. The hearings are being held, sir, or they have:
been completed. :

Mr. Dabparto. Mr. Davis? SR i ey
Mr. Davis. I noticed on page 9 of your statement that you have
itemized some answers that will be required and in B you say, “Storage
of Water in Federal reservoirs,” for one purpose, and C, “Storage of

water in Federal reservoirs,” for another purpose.

I wonder if your conclusion was based upon an assumption or a.
study of the matter indicated to you that the States and the municipali--
ties ;vould probably not be able to finance the construction of a reser-
voir? : A S

Dr. Wernsereer. I didn’t have any implication here that the State

" or otherwise constructed reservoirs wouldn’t also fall into this. -

It .so happens that the responsibility of our administration is at.
the present time limited to Federal reservoirs. i
Mr. Davis. Have you ever studied the ability of a municipality or
State to raise the required funds for the construction of reservoirs?
Dr. WeINBERGER. Sir, I have not. ‘ : S

Mr. ‘Davis. I don’t mean to overemplasize this point, but I think
that the committee ought to look into it considering the -political
implications involved.

Do you have any information concerning charges by a municipality
or State upon an industry for polluting a stream? Have you had
any contact with that practice? : hid s
_ Dr. Wrinseraer. I have not, sir. Others in the administration

~might, but I have not in my research and development responsibilities.
- To our knowledge, no State has legislation which allows for the
payment of a fee for the discharge or dumping of wastes into receiving-
bodies of water. There are a number of States which do have a permit.
sten. : :
4 (The statement concerning the treatment for phosphorous removal
requested by the subcommittee is as follows:) 4

The principal objectives in waste treatment practice have been the removal

or destruction of suspended and floatable solids, dissolved degradable organic
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material. (the oxygen-demanding  substances), and disease-producing” micro-
organisms; Existing treatment processes are only moderately successful in’'re-
moving nitrogen and-are generally ineffective or unreliable for the removal of
phosphates. Nitrogen and phosphorus are nutrients for algae and the discharge
of these substances can significantly contribute to the nuisance conditions asso-
ciated with “algae blooms.” L ) ’

A number of treatment methods for the removal of phosphates are under study.
"Thése methods include : ' . i ‘ R

1. Chemical treatment for the precipitation of the phosphates. This method
ean be quite effective. Chemical costs are moderate but a sludge disposal
problem is created. P

2. Phosphate removal by deliberate growth of algae under controlled condi
tions. The problem here is separation and disposal of algae. ’ K ;

3. Yon exchange—still in laboratory stage. . R

4. Soil treatment—Certain. soils can effectively remove phosphates. . Labora-
tory and pilot studies are underway.

5. Biological treatment—A number of investigators have reported that certain
biological treatment plants are quite effective for the removal of phosphorus—-
the removal being considerably in excess of that to be expected from cell syn-
thesis. ‘A dramatic example of this phenomenon has been observed at the San
Antonio, Texas, treatment plants. One plant here has a high removal ‘of phos-
phorus, one a low removal, and the third intermediate and variable removals.
It appears that all plants treat sewage of generally the same composition.
Investigators from the Federal Water Pollution Control Administration have.
analyzed the situation and are now conducting research. = Studies to date indi-
cate that. it may be possible to design and operate—what are otherwise conven-
tional treatment plants—for effective removal of phosphates. TLaboratory, pilot
plant, and full-scale plant studies are currently being initiated to determine costs,

potentials, and limitations of his method of phosphate removal. - : :
) Researeh underway with petential for significant technological development

in waste treatment within five years: . C
. 1. Granular carbon adsorption for removal of dissolved organic substances..
2. Powdered carbon adsorption for removal of dissolved organic substances..
8. Phosphate removal by : ‘
(a) Chemical means
(b) Algae
(e¢) Ion exchange
(d) Soil treatment
(e) Biological treatment
- 4, Nitrogen removal by nitrification—denitrification. - [
5. Sludge disposal by spreading on and reclaiming of strip mine areas.
. fd Polyelectrolytes for removal and concentration.of suspended.and colloidal
solids. e ' :
7.  Reverse osmosis for' removal of inorganic pollutants. L

* ’8. Blectrodialysis for removal.of inorganic pollutants, == ° - e
9. Jon exchange for removal of selected impurities, e.g., inorganic nutrients.
10. Chemical oxidation for destruction or organic substances, == :
- Mr. Davis. Mr. Chairman, T think that this is an area that bears

some scrutiny on the part of this committee. As the Chairman- is
aware, there has been increasing talk of user fees in many areas of
government service, and I would think that sometime in the future it
might be possible to exact a fee at the Federal level upon industries
who do introduce pollutants into a stream. 1 T

Mr. Dappario. Following Mr. Davis’ point on Federal reservoirs,
would you eliminate either of the alternatives suggested here or the
OPBO unity for States toact in concert? o

r. WrinBeERGER. No, sir, my entire presentation here is directed to-
ward the technical problem. : e
Mr. Davis. I understand that.
Mr. Dapparto. Mr. Waggonner?
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Mr. Waceonner. Is the natural use of the term “Federal reser- -
voirs” a result of your responsibility in interstate work ¢

Dr. WerNBERGER. Yes, sir,

Mr. WaceonNER. It carriesno special significance?

Dr. Werneereer. None whatsoever. The question has appeared be-
fore other committees of the Congress concerning the Federal role in
State-financed reservoir construction.. My reference was just limited
to the fact that this is within our current act.

Mr. Dapparro. It is an important consideration, however, and I'm
pleased that Mr. Davis has pointed it out.

Mr. Roush ?

Mr. Rousu. Dr. Weinberger, one of the reasons for my excitement
about the national space endeavor concerns the spinoff. We are very
much aware that as we plan these trips to the Moon and other planets,
disposal of waste and the maitter of clean air within the capsule is very
important. We also know that the National Aeronautics and Space
Adl{)llinistra,tion is directing some of its attention to that particular
problem. T , L

. Has anything unusual come to your attention as a result of their
technological endeavorin thisregard? = , : ,

I imagine that someday we will have home devices as inexpensive
and common as a garbage disposal which will take care of the home
waste problem. ' -

Dr. %V’EINBERGER. The -only reason for hesitating was your question
about whether anything unusual. There has been an interplay be-
tween NASA and ourselves. As a matter of fact, we make use of
their contract reports in terms of any possibilities of technology being
developed.

‘As you point out, there are ocbvious similarities in teringof a closed
capsule, if you will. They are reusing and are actually treating water
to be reused. So whatever techniques they develop there, not only
in terms of treatment, but analytical methods ot sensors or any other
technology, we are alert to. o

Some of their work is in biological systems which we have been
working in concert. But, the concept you mention of taking house-
hold waste and perhaps treating them in other ways, yes, this is
clearly one of the approaches which an R. & D. effort in this very
expensive, necessary program of pollution control ought to be engaged

in,
 Mr. Rousr. You have answered my next question which is, do Qyou
~have contact with the people engaged in this work within NASA ¢
Dr. Wrinperger. Yes, sir. : , : o
Mr. Rousu. Thank you, Mr. Chairman.
Mr. Dabparto. Dr. Weinberger, I hope we may be able to send some
-questions down to you or have some of our staff contact you.
Dr. Werneereer. I would be very pleased to do that. = (Additional
* questions and answers for the record may be found in volume IT).
Mr. Dapparro. I appreciate your coming here: this morning. You
have been extremely helpful. ( v , ,
Dr. Weinsereer. I appreciate the opportunity to be here. (The
biographical statement and complete prepared statement of Dr. Leon
W. Weinberger follows:) ‘
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BIOGRAPHICAL STATEMENT ON Dr. LeoN W. WEINEERGER

Born and raised in New York City. = BS, CE from the Goopei‘ Union, MS and
DSC from Massachusetts Institute of Technology in Sanitary Engmeemng

Professional afiliations and honor societies

Fellow, American Society of Engineers, Water Pollution Control Fedexration,
Member of Society of the Sigma XTI American Water Works Association. :

Professional history

1966—Present Assistant Commissioner, Reearch and Development Federal
Water Pollution Control Administration, Department of the Interior.

1963-1966—Chief, Basic and Applied Sciences Branch, Division of Water Supply
and Pollution Control Department of Health, Education and Welfare,

1957-1962—In charge of sanitary engineering program and Director of Re-
search Laboratory at Case Institute of Technology.

1949-1962—Associate Professor of Civil and Sanitary Engineering at Case In-
stitute of Technology.

1949-1962—Consultant in water supply, waste water dispesal, and stream . pol-
lution to city, State and Federal Governments, and over 20 industries.

- - Has authored more than 50 scientific papers.

" PREPARED STATEMENT OF Dr. LEON W. WEINBERGER, AcTING ASSISTANT COMMIS-
SIONER, RESEARCH AND DEVELOPMENT, FEDERAL WATER POLLUTION CONTROL AD-
MINISTRATION, U.S. DEPARTMENT OF THE INTERIOR

- Mr. Chairman, members of the committee, I am very. pleased to -appear be-
fore you to discuss research and development in water pollution control. -

In the U.S. Department of the Interior, the Federal Water Pollution Con-
trol Administration (FWPCA) carriés out a program -of scientific and en-
gineering research broadly directed to: (1) The determmatnon of the causes
and effects of pollution of thée Neation’s water resources, amwd (2) The Develop
ment of pollution prevention and control measures necéssary to maintain the
‘national water resources at a quality suitable for domestic and municipal ‘water
supplies, industrial and. agricultural purposes, reereation, propagatwn of fish,
aquatic life, and wildhfe, and other beneficial uses. In carrying out our pro-
gram, every effort is made to encourage and to cooperate with appropriate pub-
lic (whether Federal, State; interstate, or local) authorities, agencies, institu-
tions, and individuals.

My presentation is concerned mainly with research and development in the

techmologiea.l aspects of water pollution control. It is, of eourse, im:portant
to recognize the need for scientific ihformation on the water quality require-
ments for all water uses (the effects of pollurtmn) and the edonomic and
 ‘sociological aspects of water. pollution control.

Many of the water pollution problems facing our nation today can be al—
leviated by the application of existing technology. In fact, during the next
five years or o, the most significant forward strides in water pollution control
will be made in this way. It ig equally clear that; in addition to eurrent prob-
lems for which there are no acceptable solutions, future population’and in-
dustrial growth and concentration, changing land uses, and increased demands
on our limited water resources create a situation where new technologies
must be developed and applied. Problems result from the sheer mass of pol-
lutants and from a whole host of new pollutants which are likeély to be high-
1y complex in composition and in their mode of effect.

The analytical tools, scientific’ knowledge, and engineering. controls which
were sufficient for the problems of the past are proving increasingly inadequate
in dealing with present pollution probiems and will become even more inade-
quate to cope with foreseeable future problems. Thus, water pollution eon-
trol research must -develop an effective new technology while program ad-
ministrators attempt to control pellution with available knowledge. It must
be pointed- out that in addation o ‘research and development, there are: a
number of other very important elements in an effective water pollution con- ~
trol program, namely : competent manpower, adequate planning and administra-
tion, economic resources {0‘construct and operate pollution control facilities,
and a strong enforcement effort.

o i
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Needed research

The trend in needed research in Water pollution is clear.. We need or will
need in the near future, an arsenal of practical methods by which all man-
made or man-induced impurities can be kept from our water resources. Munic-
ipal, industrial, and agricultural users of water may have to return water at a

- quality at least as good as that of the water withdrawn. Land users will have
to modify their practices to insure no deleterious changes in the quality of run-
off water. And natural processes, such-as erosion, which adversely affect water
quality will have to be controlled. The goal of water pollution control research

-is to develop these methods.  When we can practice this total pollution control

of municnpal and industrial wastes, urban runoff, rural runoff resulting from
man’s act1v1t1es, and natural sources, continual reuse of water will be a reality,
and execept in those locations:  where there is a -large consumptlve use, water

shortages need not occur. o

The Committee on Water Resources Research of the Federal Council for Sci-

" ence and Technology has established a pumber of categories for classifying re-
search, The pnmary ‘research effort of the Federal Water Pollution Control
Adrainistration-is in Category V-—Water Quality Management and Protection.
The subecategories are: A. Identification of pollutants; B. Sources and fate of
pollution; C. Effects of pollution; . Waste tréatment processes; E. Ultimate
disposal of wastes; F. Water treatment; and G. Water quality confrol. In addi-

“'tion, research in Water resources planmng is carried out. :

The following are some-of the major practlcal problems and research needs in
water pollution for which’¢urrent technology is not adequate

. 1. In-treatment, new and improved processes, equipment, instruments, ‘chemi-
cals, and systems for all types of waste streams or sources to provide for:

~ (a).-Removal ‘of suspended solids j
(b) Removal of dissolved organic. substances i o
(¢) Removal of dissolved inorganic substances :
(d) Complete disinfection of waste effluents
(e). Waste water purification to qualitieg suitable for direct dehberate
reuse
(£) D1sposal of impurities removed from waste ‘streams
(g) More effective control and operation of facilities .

2. Treatment and control of storm and combined sewer discharges

3. Retardation and reversal of accelerated eutrophication (the over-fertiliza-
tion of lakes and other waters which results in nuisance orgamsms and vegeta-
tion) :

4. Improved analytical tools to identify and measure pollutants P

5. Methods to assess the effects, subtle and gross, chronic and acute, and eco-
logical of pollutants on all uses of water

. ‘Control of pollution from non-point sources for example: -
(a) Agrlcultural raneff including irrigation return flows
(b) Acid mine drainage
(¢) Salt water intrusion
(d) Construction activities

- 7. Methods to treat wastes in small or isolated disposal systems

8. Control of pollution from boats

. -9,  Methods to measure and control the effects of impoundment of water on the
water quality
"+ 10. Planning techniques for water pollutlon control systems

11. Assessment and evaluation of socio-econémic factors-in water pollutlon
control .

12, In-stream treatment

18. ‘Methods for determining the fate of pollutants in lake‘;, streams, bays,
estuaries, and ground water

i4. Manufacturing and product changes to reduce po]lutlon at source.

The recent publication prepared by the Committee on Pollution, Natmnal Acad-
£my of Sciences—National Research Council “Waste Management and Control”
is an excellent summary of the research needs and the status of technology for

_water pollution control.

. The need. for more research has virtually the ynanimous concurrence of all
those concerned with water pollutlon control 1] Federal, State, and local govern-

* ments, ‘2] scientists and engineers, 8] conservationists, 4] industry, and 5] man-
agers and operators of water and waste treatment facﬂltles. The highest prior-
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ity of research is invariably the need to develop new and improved téchmquoa for
waste treatment and speclﬁcally to develop the technology to permxt ‘more wiste
water reuse.: .

Waste treatment :

Present waste treatment methods were devxsed generally,: for the pollution
;problems that existed 40 or more years ago. Although there have been improve-
ments in these methods, they are proving to be increasingly inadequdte for the
concentrations and complexities of many of today s wastes and the requirements
being posed by the increased loads on receiving streams. In addition, no satis-
- factory methods were ever devised for many 1ndustr1al wastes and.. some of the
“impurities found in municipal wastes.

_ . Water supply and pollutlon trends show that one of the most pressing problems
in water quality management is the need to develop new treatment proeesses which
- will'remove much more of the pollutional material from municipal and 1ndustr1a1
‘wastes than is possible by present biological methods. The volume, strength; and
.complexity of future wastes can only resultin the discharge of larger and larger
amounts of impurities into badly needed water resources if we continue to.apply
presently known treatment processes only,, The sole currently-available selution,"
. in’ many cases, would be low flow augmentation, i.e., the provision of dllutlon Water
from upstream artificial impoundments.

. A good part of the municipal pollution problem may stem ‘from. the commml
“conception of today’s “complete treatment.” The use of the phrase has been very
mlsleadmg to the taxpayer and perhaps even to the technician.

‘What is accomplished by todays complete treatment? — A falrly good Job is
done in removing oxygen-consuming materials, generally 75 to 90 percent.re-
‘movals are attained. About the same removal is accomplished with re¢spect:to
suspended materials, In these removalg another problem, not yet satlsfaetorily
solved, is created: what should be done with the separated sludge?  The algae
nutrients, nitrogen and phosphorous, are rémoved to a very limited extent. -Only
a fraction of some of the digsolved organics iy removed .and essentially none
“of the increment of dissolved inorganics added to water during use’ig taken out,
This has been called complete treatment and the receiving stream has Peen relied
-on to complete the job through dilution and so-called self-purification. - Unfor-
‘tunately, as water demands increase, dilution water becomes, proportxonately, less
available and self-purification mechanisms are largely ineffective. againgt the
_very same classes of contaminants which have suceessfully resisted treatment.

Each water-use adds increments of wastes that are not removed by biological
treatment.” If we are to meet our future water needs (as seems: inevitable)
‘through repeated reuse of our fresh water resource, much more of the impurities
must be removed from waste streams. To do this, new treatment processes: are
“being developed, based, in. some  cases, on 'concepts and principles that will
achieve complete .conversion of waste waters to fresh waters. This will reguire
~a major research program and the best scientific minds in government, industry,

and universities. It will require the utilization of physicists, physical chemists,
chemical engineers, and other scientific reisources not yet fully: brought 130 bear
-on water pollution problems. -
. The Nation has already entered the water reuse phase but inoreasing needs
will require multiple reuse of the same waters, partlcularly in-the water-short
Southwest and the Southwest-Pacific areas and ‘in the highly populated and
industrialized areas of the Midwest, Northeast, and Middle Atlantic.

Multiple reuse of water will not be possxble unless much more economical
effective, and efficient waste treatment. processes are developed ‘than those
available now. These will need to be basically new processes, probably utihz-
ing cheinical and physical techniques. -

The objective of our Water Purlﬁcation and ‘Reuse Program is to develop
these new treatment processes (Advanced Waste Treatment). -More: broadly, -
‘the goal is to develop a new arsenal of treatment.tools. which will permit not
only total pollution control but also deliberate, controlled reuse of water,. Reuse,
greatly augmenting our natural fresh. water supplies, will be. possible through
recharge of ground waters with treated waste effluents and, . more -directly,
through the complete renovation of waste waters for deliberate reclreulatlon
in municipal or industrial water gystems, .

‘More answers to more difficult pollution. problems can be achieved through a
successful Water Purification and Reuse Research Program than through any
‘other research . e P . . :

£ [ R i . B - ',\1\
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Angswers are required now and more will be required soon in reaching decisions
on:the need for-expenditures of billions-of dollars on : T
‘a.kDesign -and construction of municipal and industrial waste treatment
works,
" b..'Storage of water in Federal reservoirs for regulating stream flows for
water quality control. : ‘
¢, Storage of water in Federal reservoirs for municipal and industrial
watersupply purposes.
- d. Bource development for public water supplies.
~e..Importation of water from water-surplus to water-short areas.
The development of a successful advanced waste treatment technology would
have a tremendous impact on our whole water resource problem. > AWT tech-
niques could conceivably allow the development of “dry” industries and muni-
“cipal treatment plants from which absolutely no pollution would enter-our sur-
face or ground waters; AWT processes could completely change our présent con-
cepts’ of “adequate” waste treatment and could drastically reduce the other-
“wise necessary -expenditure of multiple billions of dollars for provision of low
flow” augmentation (dilution) water to reduce poHution from presently untreat-
able wastes; -AWT could allew continued economic growth and development in
.water-short areas of this country whose future developable water supplies are
presently limited. - In short, a successful AWT technology, by renovating waste
‘waters: for deliberate reuse, would simultaneously alleviate two of our major
“water resource problems-—water pollution and water supply. .
- Alfhough a greatly expanded résearch and development effort is planned, the -
-total Pederal expenditure for research to develop new treatment technology
through FY: 1966 bas been less than $5 million.  Under this fupding, however, -
it ‘hag'beenshown possible, at laboratory and pilot-scale plants to achieve any
“degresof waste treatment desired and, in fact, to return a waste water to a
quality at least as high as that of the water before use.” Much research and
developtient work remains to be done, however, before these degrees of treatment
can be accomplished at any necessary location, under any necessary conditions,
and at the lowest practical cost.. These éfforts require resources—funds, facili-
“ties, persounel, and time. . o
Even without any active solicitation of proposals for research projects in this
area, a backlog of someé $4,000,000 in proposed but unfunded projects now exists.
This Hllustrates, in some small measure, the high level of interest in this problem
-among industrial, academic, and governmental research scientists and engineers.
An increaged rate of effort to completely develop presently known processes
and #lsoto explore and develop new processes and process modifications could -
be-carried:out. To the present time, approximately 35 separation or ultimate
disposal ‘procésses have been considered. Of these, approximately 10 or 12 have
"been rejedted while the rest are at some stage of feasibility determination, engi-
neering development, or process evaluation. It can well be expected that about
- 10 to 12 new approaches will be considered annually and that 3 or 4 of these
will. deserve investigation to at least the engineering development stage. =
The average cost of completely developing a process might be $9 to $10 million.
These development costs, however, are not unreasonable in light of the annual
costs of 11072 billions of dollars spent in constructing municipal and industrial
. waste treatment plants and in the even greater amounts of low flow augmenta-
tion: costs and storm sewer separation ‘eosts which could be affected directly by
these research findings. o ST
.. Our:experierice has dethonstrated the great importance and efficiency of con-
ducting simultaneous and complementary in-hotse and contract research projects.
It has'also shown that the over-all effectiveness of contract research can be very
greatly enhanced through the intensive  application of technical direction,
coordination, and monitoring, A contract support staff of engineers, scien-
tists, economists, and other professional personnel must provide continuing
planhing, data interpretation and analysis, and system optimization services to the
program by using the most up-to-date techniques and principles, such as opera-
tions research, critical path analysis, and cost engineering. This staff must
algo solicit the interest and ideas of the most competent scientific and engineer-
ing minds in the Nation; encourage the submission of proposals in light of the
over-all broad attack on the problem ; monitor, direct, and coordinate projects
in progress; and interpret and evaluate results and recommend continuance,
termination, or redirection of the work. The Staff must also conduet adequate
liaison with othér agencies and organizations, both within and without the Fed- -
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eral Government, For these reasons, we. believe. it to be of the utmost‘ impor-
tance not to ‘“‘cut cormers” with respect to either numbers or eompect;ence of
research staff. -

It has also been proven extremely valuable to use Cooperative PrOJects Agree-
ments with various local authorities to allow actual plant-site studies by both
in-house and contract researchers. Such installations have been initiated at
Cincinnati, Cleveland, and Lebanon, Ohio, at Lancaster, Pomona, and Whittier
Narrows, California, and here at the District of Columbia. Other such field:
_ sites will be used when approprlate :

led Evamatwn, Demonstration, Bxperimental, and Model Plants

The solution of water pollution problems will require the application of exist-
ing techniques, plus additional research and develepment for new and .im-
~ proved techniques. Research and development generally goes through a series

- of steps ranging from exploratory studies through laboratory research, field
evaluation, and demonstration. In the past, our efforts have been mainly in
laboratory research and there has been a reecognized deficiency in the ‘applica-
tion of research findings. ‘The application of research findings requires that
someone undertake the construction and operation of a new type facility which
is very often very expensive and which is assoeiated with a greater risk of fail-
ure than with processes which are already proven in practice. = The construction
of remedial facilities in water pellution control is the responsibility, to-a con-
siderable extent, of local authorities who may have limited financial resourees. -
Often these authorities feel that they cannot afford the risk associated with
trying new methods. It may very well be in the best public interest for the
Federal Government to design, construet, and operate full-scale facilities to
develop and demonstrate new ways of pollution control. Such facilities could "
be built in cooperation with existing or new munieipal installations or -at Federal
installations. Bxamples of full-scale projects which may have to be built or
financed to assure an effective water pollution control program are:

1. Latest techniques of waste treatment.

2. Methods to control nitrates and phosphates which cause fe»vtlhzatmn of
lakes; included would be procedures for removing these nutrients from lakes
- and streams.

- 3. Methods for handlmg, conditlomng, and dfsposal of impumties removved
from waste streams.

4, Systems for waste water purlﬁeaztwn and reuse including gmund water
recharge.

5. New processes for industrial waste treatment to serve as models to in-
dustry and State regulatory authorities on how pollution can be reduced and
controlled in an economical manner. i

6. In-stream treatment methods.

7. New instruments for surveillance and operational control.

8. Methods for control of pollution from combined and storm sewers.

9. A total waste management program in a model community including con-
struction of needed facilities.

10. Methods for water conservation. .

11. Control of irrigation return flows.:

12. Control of acid mine drainage.

13. Methods to prevent boat and ship pollution

Accclemtwn of research.

There are a number of elements necessary to.carry out a researeh program.
These include:
1. Manpower
2. Facilities and equipment
3. Funds
4. Time
It goes without saying that the most critical element is the manpower
Here, I am most concerned with the creativity aspect. A successful program
depends ‘on ideas and imaginative methods by which these ideas: can ‘be devel-
oped and applied. The role of funds, facilities, and equipment is perhaps the. .
best understood, although it is well to. point out that whereas funds are neces-
sary to carry out a’ program, an increase in. funds does not necessarily result
ini a proportional increase in output of results. The time necessary to accomplish
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a particular research. objective can sometimes be shortened by increased funding
but at-a greater overall research cost. The acceleration of research into a
crash program may be a necessity, and water pollution control research may fall
into-that category. :
Can the manpower be obtained to carry out an expanded water pollution
control research program? Based on the evidence at hand, we can conclude—
_yes! Many segments of industry have demonstrated a capacity and willingness
to engage in contract research. University researchers are showing a greater in-
terest in conducting water pollution control research. The staffing of our
laboratories has not been slowed by lack of qualified candidates (although at-
tracting senior scientists and research administrators may become a problem
in the future). An extremely important factor in attracting research interest
has been the demonstration that water pollution control is a real, major problem
for which we must have answers.
The competencies and expertise of private industry must be enlisted in the

research and development programs for water pollution control. Legislation
“currently under consideration by the Congress would greatly facilitate our ability
to utilize the industrial resources by authorizing suitable funds for contracting.
~ We are very optimistic that our water pollution problems can be solved. In.
fact, we must be able to control pollution if we are to continue our national
growth, prosperity, and well being. With adequate budgetary and legislative
support, total water pollution control can becoine a reality long before the end
of this century. Indeed, major scientific and technical answers can be available:

within a deeade.

Mzr. Dabpario. Qur next witness is Col. Alvin F. Meyer, Jr., Chair-
man, Environmental Pollution Control Committee, Department of
Defense. " _

We welcome you here, Colonel Meyer, and I’'m sure Mr. Waggonner-
would like to welcome you as a constituent and old friend.

Mr. Waggonner? SR :

Mr. WaecoNNER. Thank you, Mr. Chairman. -

I would like to extend my personal welcome to a longtime friend and

- constituent from Louisiana, Colonel Meyer. I don’t know how many
of the people have a copy of his statement, but I just noticed that.
the colonel was born in 1920 in Shreveport. Looks are deceiving at.
times. He looks a good bit older than I do, even though he isn’t.

Colonel Meyer is a very personal friend of mine and I want to
emphasize to the committee that he is an example of a man who seeks.
to serve the needs of the military and his country in deference to per-
sonal considerations. v :

Colonel Meyer is a man who by no means finds it necessary to be-
employed by the Federal Government or any branch of the armed.
services because he has accumulated through his own efforts suffi-
cient means to provide for his personal needs. Because of the desire-
to serve his country he remains in the military. I think his record
speaks for itself, and I think the testimony and statement he will
give to us this morning will certainly explain what I mean.

It is good to have you here with the committee.

STATEMENT OF COL. ALVIN F. MEYER, JR., CHAIRMAN, ENVIRON-
MENTAL POLLUTION CONTROL COMMITTEE, DEPARTMENT OF
DEFENSE '

Colonel Meyer. Thank you, Mr. Waggonner, I appreciate your:
very flattering and complimentary remarks. ;_
Mr. Chairman, members of the committee, staff, and visitors, the-

Department of Defense appreciates the opportunity to appear before:
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this committee, and to participate in its hearings on the adequacy of
‘technology for pollution abatement. : : '

Sir, this morning I have with me in addition to my members of my

DOD and Environmental Control Committee, some technical advis-

ers who will be available to answer those questions which may’ecome

. to the cominittee’s mind which requires some technical information.

With your permission, sir, I should like to at least cite the names
of these people, although time is running short, There is Captain
Riblett og the U.S. Navy. - - '
ALieutenant Colonel Taft of the Office of the Surgeon General, U.S. .
Army. ‘ :

‘Ligutenant Colonel Peterson, Office of the Surgeon General, U.S.
Air Force, and Lisutenant Colonel Hippler from the Office, Deputy
Chief of Staff, Research and Technology, U.S. Air Force.

Lieutenant Commander Hernandez, who is representing the Sur-
geon General of the Navy. ' v

- Major Shaw of the Surgeon General’s office of the Army.

" Mr. Kinney of the Department of the Navy, and Captain Chapman
of the Surgeon General’s Office, U.S. Air Force. o

These gentlemen are here, sir, not only to answerany questions which. -
the committee might have which I feel would be better answersd by

. technical experts, but also to somewhat serve as an evidence that the
Department of Defense has a deep and abiding interest in this study.

 We have studied with much interest the report of the Research Man-
agement Advisory Panel on this subject. - As you know, we have pro-

vided the committee with a résumé of our observations on the “issues”
enunciatéd in the Advisory Panel’s report. That summary discusses
tliose issues about which we have views as results of our experiences,
and those on which, because of their implications to the military de- .
partments and agencies, we feel that.our observations may be of value,

. It does seem appropriate, as a point of departure in this discussion,
to emphasize that the military departments’ concern for the preven-
tion of adverse environmental effects is no new development, brought
into being in the last few years. While it may not be necessary to re-
iterate to this committee the leadership which military preventive
medicine has exhibited in the past century, it is worthwhile for the
sake of the record to point out that military leaders have long been
concerned with the effects of preventable disease and injury on their
military capability. : L

Many current practices in civil environmental sanitation and public

‘health are reflections of the innovations and leadership in applying the
then available technology to the needs of military personnel in the
field, aboard ship, and in garrison. . Thanks to an awareness of the
importance of proper waste disposal, maintenance of the best prac-
ticable—and I stress practicable—level of environmental sanitation
in adverse situations, combined with an application of immunology and
the best clinical practices, the death rate from illness in World War
IT was actually lower than that of the civil population, being on the

~order of 1 per 140 persons on active duty, versus 1 per 100 in civilian
population. ‘ -

Mr. Chairman, as an aside, I might point out that in the Civil War
;t[he ratio of illness and death to persons on both sides engaged was

to11. : o
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This traditional awarenes of the importance of the environment has
been vastly expanded since World War II. Modern technology has
resulted in the evolution of complex military systems with a wide
variety of potential hazards to the health and effectivenes of military
‘personnel. The modern military community is a complex of industrial
and technical facilities with all of the problems of civilian urban in-
dustrialized areas, R B

‘The military departments have an abiding interest and responsibil-
ity to insure that their operations do not result in a degradation of
eifeclti'veness, and that harm to adjacent civilian communities does not
resuit. ‘
- Careful perusal of the testimony given by Department of Defense
witnesses appearing before various congressional committees over the
past several years will provide an insight as to the depth of concern *
and scope of action taken. ' It is significant that departmental policy
on this subject has been formalized in DOD directive 5100.50, “En-~
vironmental . Pollution Control,” which among other requirements
specifies that environmental pollution control will be included in mili-
_ tary system programs, and that appropriate research thereon will be

undertaken. This directive provides policies and responsibilities re-
lating to environmental pollution control at every level of the Defense
Establishment, ; o

We have rather extensive experiences in matters concerning the
more traditional problems of air and water pollution and solid waste
disposal at military installations, and in approaching the problems of
hazards associated with new systems. There are four primary areas
having a bearing on the “issues” suggested in the Advisory Panel’s
report, upon which some comment in this surimary appears to be
appropriate. :

hese are: ;
. First, the matter of goal setting, and the resultant need for better
agproaches to the establishment of criteria, and the relation of both
of these considerations to legislative and regulatory requirements;
Second, the utility of the systems management and systems
analysis concept tothe pollution problems; -
Third, the possibilities for adaptation of military and space
technology tothe environment of the future; and :
Fourth, the q}tllestion of scientifie basis for pollution policy.

With regard to the first of these, it is in order to point out that the
Department of Defense has more than an incidental interest. The-
military departments and agencies have a clear mandate to comply:
with local and State requirements as to air and water pollution, and
" are k():lharged with the requirement of “exhibiting leadership” on these

roblems. : ‘ :
P Being thus subject to the necessity for develoEin% programs involv-
ing large-scale expenditures of public funds, the Department is nat- -
urally concerned regarding the means by .Wilich.the requirements in. . .
this regard are to be specified. The beryllium rocket propellant pro-
gram, shipboard waste disposal, and the disposal of waste from muni- -
tion manufacturing operations are typical cases where requirements
have had to be established, even without completely valid technical
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bases. . In dealing with thess we have accumulated considerable experi-
ehce in the role of technology in establishing:environmental quality
values. ' T . ST

There is emerging a clear-cut need for better technology in resolving
the complex socio-economic-political considerations affecting environ-
mental quality requirements. It is easy to be “against air and water

ollution,” and demand that something be done regarding solid waste
gisposal. It is relatively more difficult to ascertain just what should
be done in the wide variety of situations involved in the man-environ- .
mental relationship. ‘ , ' ‘

- In the press for demonstrable progress, there may develop over-
emphasis on enforcement of requirements which may not adequatel
provide for the future. There is a lack of knowledge or perhaps abil-
ity, to quantify in rational terms the “metes and bounds” of acceptable
environmental quality. Inherent in this problem is the fact that liv-
ing organisms, including man, possess a' wide range of adapability
to environmental stress. In only a very few instances are there
sharply delineated boundaries between truly harmful, and absolutely -

“safe conditions. This being so, when dealing with the problems of in-
trusion into the environment of adverse physical, chemical or biologi-
cal agents, there must also be given an accounting to the questions of

- the utility of the environment to various sociological ends. Some of
these may have no bearing on health, or individual well-being, but
-may be related to economic utility as the case of effects on shellfish
industries, or to satisfaction of esthetics as in the case of protection
or preservation of natural beauty. »

Mzr. Dappario. Do you believe we have done enough work to sharp-
ly delineate these boundaries you mentioned between truly harmful
and absolutely safe-conditions? I recognize we must take into con-
sideration ‘these points you have put before us but I wonder if we .
know what the cumulative impact of some of these effects in our
environment will have on man and how do you adapt this philosophy
_tothesituation which confronts us? : o R

Colonel MevEr. ‘Well, Mr. Chairman, there are extremes, of course,
that you can define. One can truthfully state what concentration of
certain chemical substances will kill fish, for example. You can
come up with that value. You can also find what concentration of
cyanide in water will affect human beings. . : ‘

Similarly in the air situation you can-indeed define what concentra-
tion of carﬁon monoxide, if inhaled for a certain number of minutes
v};v(i)g produce death or illness or demonstrable changes in the human

y- v :
But, beléw these upper limits, there are a wide range of changes
which the body can adapt to-and accommodate to and it is in this
-area that we get into the problem of definition of environmental
guality. This 1s a very complex problem and one, sir, also’ which
involves more than demonstrable physiologic damage.

Later on in this discussion we touch a little bit upon the subject of
cost versus benefits, and also in our prepared statement we have in the
more detailed report some information on this subject of the need for
considering these things. '

68-240—66—vol, 1——11
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. Mr. Dappario. When we were preparing ourselves for these hear-
ings we met with certain scientists and industrial leaders, including
Dr. Wiesner, and he pointed out that there were a few parts per mil-
lion of"DDT:in our:bodies. This is not considered harmful and yet
nobody has begun -to develop a method of determining whether in :
facti it might become harmi g)if we accumulate more. - Therefore, in -
orderto establish ourselves properly within the criteria;you have placed .
~ before us; we should not-assume that the presence of DDT isn’t harm-

ful just becausewe aren’t dying from its effects. R NI

Colonel Muyer. This, sir, is the thrust of these remarks that there is
aneed for greater exercise of research in this area. S
"+ Now, in the field of industrial toxicology as you know, there is a.
considerable-effort. Some of the things which we are doing in the
space program with regard to environmental quality standards. for
spage cabins involve:extensive long-term chronic toxicity studies to
undertake this very question because the human body does-indeed:
have' certain detoxification capability, certain adaptive capabilities
which weneed to know more about. v e ;
-Mr. Dapparro. Perhaps I am overly concerned with. the emphasis
you put on the word, “practicable.” What youmean isthat we ought
to-do everything we can now, but at the same time we must watch
the danger signs and develop techniques which don’t presently exist.
Colonel MEver.: Yes, sir. S o
Mr. Dapparto. We ought not carry this question of being imprac-
ticable too far. o : o
Colonel MeyEr. I would agree with your statement, Mr. Chairman
that what we are saying here is the following: That there are some
“things that we. clearly can discern as being problems and that there
may. be techniques to approach the solution of those problems in a
. ratronal and earefully planned manner: recognizing those apeas about:
" which you do not have adequate information.. = i
But, that in doing this, and in our comments further regarding our
agproach to the systems analysis application, you identify those levels
of knowledge that you have and where you need to expand your re-
search efforts, but being sufficiently flexible that you.can indeed make
the necessary changes in your larger program and in your techniques.
“One has to take a‘leok—this has already been alluded to in.some
other testimony before this committee also—to foreseeable changes. -
'Now, Dr. Abel Wolman, who-is one of the profession which I belong .
to, a most distinguished person, is.going to appear before this com-
mittee and I recollect that approximately 25 years ago Dr. Wolman
published a paper as a result of investigations conducted by the Ameri-
can Association of Railroads on the problems affecting disposal of
human waste from railroads. . As you know, the general procedures
wasand still is direct discharge ontothetracks.: . - .
Asa result of considerable.concern by the Public Health Serviceand
others as to possible contamination of water waste by trains passing..
over bridges and also by effluents being discharged through the natura
course of water running over the ground and into the receiving streams, .
isaproblem.. . .o oo el T FT S s
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This morning, sir, New York Central announced that it is: stbppirlﬁtg :
passenger service of over 200 miles. I suspect it would have been dif-
ficult 25 years ago to have predicted that the technology of transporta--
tion was going to completely eliminate a major area of concern overa
large part of the United States which was of interest at that time.
Yet, as they move down the scheme or course of events, it has become
evident in the last years that railread traffic was diminishing, =T
cite this as a need for the flexibility of administrators, of scientists,
and of political leaders in keeping pace with the development both in-
the situdtion with which they are concerned and also with the evolu-
tion of technology. v IR e S

" Mr. Dappario. When the Department of Defense needs some timely,
available technology, it makes arrangements with industry to do.cer-:.
tain research and development. Should we go that far in a field such
as pollution abatement? Should we require industry to come up with - -
some answers to some of these problems that you believe require
solution ? . e L e o

.Colonel MEver. Mr. Chairman; I believe so. I can only cite the-
experiences of this Department in that this question of both near-term.
and. long-term - pollution control in all aspects, not: -just air. or:just
water, but as an integrated system, is an essential part of our systems
analysis, and our systems program. I'm not:sure that all of the
techniques that are involved in systems programing can be utilized to-
come up with all of the answers to this very complex.problem; but" -

P'm sure that there is much to be learned and much utility in the-

application to this problem of these techniques; sir. -

* Mr. Dapparro. Should we be more careful about making heavy ex-
penditures before more work is done in the research field and re-
se-aroh_ln§ the problem more thoroughly perhaps than we have at the
moment ¢ . ‘ : : ~ > : :

Colonel MevEr. I would concentrate, Mr. Chairman, on the clearly
identifiable problems which are within our capability to identify and
to assess what are the most economic methods of approaching those -
identifiable problems. At the same time I would un(ﬁrta,ke to'apply

‘oth an analysis of what is needed in the way of improved technology
and begin to estimate how this will fit into what I would ¢onsider to
‘e the'problem 5 and 10 years from now. ' Yes, sir.

- Mr. Dapparro. Mr. Waggonner ¢ ' s o
Mr. Wacconner. Aren’t we getting back to Dr. Weinberger’s testi-
ony concerning improved analytical tools? Can’t we only do what:

ou suggest after we have developed with some degree of certainty

hes% 111%}3roved analytical tools to measure these tolerances which you

‘peak of? + ° i ' R L
Mr. Dabparro. Tt seems to me that this point is threading . itself
hrough these hearings, Mr. Waggonner. Regarding the estimated -

xpenditure of $25 to $30 billion for the separation of storm and sani-

Aary sewers, 1t appears that we ought to be expending such funds but -

hat we ought to be doing in that area what we know is best -and

nalyze the problem so as to see if we.can develop better techniques to

ccomplish that. < And, I expect that’s really ‘what you'are saying,. .
Colonel Mpymr: Yes,gir. -~ © -~ 7 0 7 0 TE R

NiLs
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. Mr. WacconNER:. But, only after we have the available technology.

Mr, Dabparto. The colonel has emphasized, however, that we should

not hestitate to apply available technology in those situations where
it'may be extremely helpful. ;

Colonel Mever. That is correct, sir. -

Mr. WaacoNNER. For example, we passed legislation last year in the
field of treatment devices for automobile exhausts. - Perhaps we were
a little early. I had the feeling it:was something that needed doing
but nobody demonstrated to us during the consideration of that legis-
lation that we had developed the capability at that point to provide
“effective devises for automobile exhausts. We felt that after a period
of time if we placed the burden on them, they would come up with
solutions.. - : : - :

Mr. Dapparto. We will have an opportunity to look into and ex-

-amine the point you have just raised, Mr. Waggonner.

Mr. Mosmazr. Mr. Chairman ? ' : : :

The colonel has just referred to identifiable problems. It is fre- .
quently alleged by :%eople in my: district that the Army Corps of
Tngineers is oneof the worst polluters of Lake Erie. I am referring -
to-th evdre%ging'of. sludge from harbors and rivers and dumping 1t
into Eiake Erie. I don’t want to.get into a discussion on it here, but 1
think it ‘would be important, Mr. Chairman, to ‘ask the Corps of
Engineers or the Department of Defense to respond to that allegation.
Can we request the Department of Defense to send us their views as to
what extent they are polluters and what they might do about it?

My, Dabparro. I'm sure we can.’ - R :

I think that information is-and can be made available. e

Colonel Meyer. Mr. Chairman, this subject was brought up at hear-
ings that Congressman' Jones had last week, in Rochester. ‘Rather
than addressing myself to the answer to this question, I’ll request that
information for the: record and the answer to your question, sir, will
be furnished immediately. You will get it. '

(Theinformation requested is as follows:)

STATEMENT BY BRIG. GBN. Roy T. Dober, USA, DivisioN EncINeer, U.S. ArMy
ENGINEER DivisioN, NorTH CENTRAL Corps oF ENGINEERS, CHICAGO, TLL.

Mr. Chairman, I am pleased to represent Lt. General William F. Cassidy, the "
Chief of the Army Corps of Engineers, at-this hearing on tlie subject of 'Water
Pollution Control and-Abatement. My area of the Corps’ geographic respon-
sibility” in¢ludes the United States’ portions of the Great Lakes-St. Lawrence
River System,.together with the contiguous drainage areas thereto. SN B

_ Proplems of water pollution are not -strangers in the Corps, nor in my own
North Central Division. Several years ago, in response to Congressional au-
thorization and provision of construction funds, and based upon an investigation
by the St. Paul Engineer District, the action program for low water regulagtion
of the Red River of the North was completed to ameliorate pollution problems.
In the 1962 omnibus bill, the Oakley Reservoir on the Sangabon River, Illinois,
was authorized by the Congress for Corps’ construction, with provision for:low
flow augmentation for pollution abatement. Capacity to provide such required
flows is presently being designed into the reservoir. In the recent 1965 omnibus
bill, the Ames Reservoir on the Skunk River, Iowa, was authorized for Corps
construction, with provision for low water flow pollution abatement. A vast ma-
jority of current Corps of Engineers investigations, both in North Central Divi-
sion and Corps-wide, are being conducted in close cooperation with the FWPCA
with ‘a view toward providing adequate water suppliés for municipal and in-
dustrial usage, together with augmented low water flows to reduce pollution
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to an aceeptable level after the fullest dégree of treatment available to the riparian
users of water in-accordance with modern engineering standards.-

. In the area of particular interest to this hearing there are numerous survey
reports-or investigations in which the Corps of Engineers has a congressionally
assigned responsibility or interest which deal with more effective water usage.
Many of these reports include provision for pollution control and abatement as
a multi-purpose usage of our water resotireés. - Included among the Lake Erie-
Lake Ontario basin streams under study are thé Cuyahoga, Buffalo, Sandusky,
and Genesee Rivers. - Coordination or' cooperation with other Federal, Statey
local and private water oriented agencies is either a requirement of law or an
agency established regulation. In accordance with established congressional
_directives and Corps’ policies; the most effective water and related land re-

source usage for all purposes is considered in all basin, sub-basin and action
plan type of reports. In:coordination with FWPCA, pollution control and abate-

_ment are treated as a prime water purpose in-appropriate instances. For ready

‘ réference, the major engineering and economic study and investigation program
of the Corps in this area is appended heretoas inclosure 1.

Treatment to abate poliution, including estimates 'of the costs and enforce-
ment thereof, is primarily the province of the FWPCA of the Department of
- the Interior. The role of the Corps of:Engineers in this field is to cooperate
and coordinate to the fullest degree, and to engineer to the maximum practicable
extent. effective measures which are within the realm of practicable feasibility
in those projects for which the Corps has primary responsibility. i

Within the Corps’ own establishments, aggressive steps have been taken to
equip our floating plant and shore installations with modern and effective
pollution treatment facilities, 7 : 1

In regard to the dumping of dredge spoil in the Great Lakes, the point has
been made that this practice is not in consenance with pollution control objec-
tives. The polluted material in the harbors, of course, does not originate with
the Corps of Engineers. Our work consists of moving the material from one
peint in the lake, ie. the harbor, to another—deep water. ‘Thus we believe that
this practice does not add to the pollution of the lake waters. - S

However, we enthusiastically support the need for itive and aggressive
action to cure the pollution problem and are anxious to take any steps which
are feasible and practical which will contribute to the solution.  With this in
mind we have made a study recently on the merits of placing the material in
diked disposal areas as an alternative to dumping in the lake. This’ pre-
liminary study considered 15 projects on Lake Erie and the results indicate
that this will be an extremely costly procedure. The first cost of providing
diked disposal areas with a ten year life was estimated to be about $110,000,000,
which together with the added dredging costs ‘would amount to an annual
charge of about $16,000,000 over and above the cost. of disposal by present
methods.  This figure is for selected sites on Lake Erie alone and for the first
ten years. Lack of suitable space after the first ten yeans could conceivably
increasé this cost materially later. When all of the Lakes are considered we
‘are dealing in tremendous additiorial costs: Also this is only a partial solution
and has other unsatisfactory. aspects. It will not take care of polluted matter
in solution or suspension and the disposal sites will not be very abtractive areas
on the lake front. o . !

. The basic question then is whether this additional expenditure is warranted
and whether to spend the money for this purpose or to apply it on eliminating
pollution at the source. The economics of providing the diked disposal areas
are now under consideration by the Federal Water Pollution Control Admin-
istration of the Department of the Interior. :

Another action we are taking has to do with the control and removal -of float-
ing debris as opposed to the chemical and bacteriotogical pollution which one
normally thinks of. We are preparing such a study for-Cleveland Harbor. Such
a’ study has been completed for Buffalo Harbor and Niagara River and is
_presently before the Bureau of the Budget for consideration. ) e
. The Corps of Engineers joins with other Federal, State and local agéncies in
concern over poliutién problems such as in Lake Brie and will continue to seek
means to preserve our water resources. e ‘ : :

I greatly appreciate the opportunity to make this presentation  to- this
Subcommittee. : . . |
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Survey investigations involving consideration of water quality
WEST END OF LAKE ERIE AND LAKE ONTARIO :

Location

Consldered project

: ‘Status of study

Cattaraugus Creek, N.Y. ...

Cayuga, Buffalo, and Cazenovia
Creeks, N.Y. .

Chittensngo Cresk, N.Y-.......
‘Tonawsnda Creek Basin, N.Y. .

Genesos River, N.Yoeeoeanooiaol

North Atlantic region compre- -
hensive study.
Northeast water supply study...

State of New York program

Basin study; however, local flood pro-
tection for village of Gowanda ap-
pears only practical solution.

Provision of multiple-purpose reser-
voir-on Buffalo Creek for flood con-
trol and water supply, and reservoirs.
on Cayugaand Cazenovia Creeks for

© flood-control are-being considered,

The study considers channel improve- -

ments’ and -multiple-purpose reser-
voir “for flood €ontrol and water

supply.: .
Local good protection pto‘)ect and

multiple-purposereservoir forrecreas |

tion-and water quality improvement
is being considered. -

4 reservoirs—Beliast, Portageville, An-
gelica, and  Stannard—are. being
studied in detail. The considered
reservoirs may operate alone or as a
system, and considered purpose in-
cludés low flow regulation.

Considers all water uses, including
water quality,

Oriented toward water supply, includ-

© ing quality,

Cbmplete in fiscal year 1967.

Complete in fall of 1066,

Coxplete study in fall of 1968,

Complete: report in December .
1966, .

Complote in 1967,

Studyiundetway.

Do.

Consit%gts all water uses where appro-

Corps participation anthorized
priate. : . g

(880, 214 of 19656 omnibus bill).

. Mr. Mosuer. I greatly appreciate it. ‘ SR
“Colonel MEYEr. Yes, sir.  Mr. Chairman, we have covered in re-
sponse to-some of these questions; down to about the middle of page 5
of this prepared statement. If you have no objection, I’ll pick up
where we start talking about the question of utility of systems analysis,
if this is agreeable with you, sir.
- As T'have indicated, we do have considerable expertise in the use of
systems analysis and throughout the conceptual, definition, acquisi-
tion, operational, and ultimate disposal phase of military system pro-
grams, consideration is given to all-of the elements of environmental-
‘pollution control. The great amount of effort exerted on air pollu-
tion problems associated with rocket propellant programs and, in par-
ticular, beryllium, is a specific case in point. - It is possible that such
techniques as we have followed can be applied to the problems of com-
‘munities, and to those of a total industry. Unfortunately, what is
oftén overlooked is that too heavy reliance on computer based tech-
nology cannot provide valid results without proper inputs as to the
parametersinvolved. Asinthe case of goalsetting, there is an evident
need here for greater interdisciplinary efforts, for improved tech-
niques, and for an expansion of knowledge. = - L
s'an outgrowth of our awareness of the complex problemsof man-
environmental relationships. associated with military and space sys-
tems development, an appreciation has been developing of their pos-
sible’ application to c¢ivilian community problems, Some of the
measures we have been developing for the microenvironment of space
vehicles, and for the less restricted but nonetheless specialized environ-
ments of missile launch control centers and nuclear-powered subma-
rines; may have some adaptive potential for the civilian environment.
The growing concentration of the American population into the
restrictive con(%nes of the major metropolitan areas makes it necessary
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that there be a reappraisal of many current concepts and practices in
regard to the logistics of waste management. s '

Over the years the traditional body of opinion in.the sanitary engi-
neering profession has been that individual waste:treatment facilities

. such as septic tanks for homes or small complexes of buildings, were’

the least desirable method of approach. It well may ‘be that an
alteration in this philosophy is needed if the problem of water quan-
tity as well as environmental quality is to be solved.

Tven without the pollution problem, there is an increasing shortage
of water to meet the demands arising from the crowding of approxi-
mately 70 percent of the total U.S. population into the 212 standard
metropolitan areas. The lessons the Department of Defense and
NASA are learning in the waste management and water recovery
systems of spacecraft may provide useful techniques and concepts
which can be applied to these problems. S e

Tt may be possible to develop means and systems for recycle of water
within large high-rise buildings. - As in all questions relating to envi-
ronmental pollution, the cost or risk versus the expected benefits must,
be carefully assessed, and not solely in relation to the specifics of the
pollution attribute. : '

" As indicated in our remarks regarding “goal setting,” there is a
pressing need for a better approach to the establishment of the ra-
tionale by which both policy and implementation are developed. The
Department of Defense interest in this matter is evident, since the
objectives and requirements have:a profound -influence on the pro-
gram and actions of the military departments, and upon theirbudgets.:
Tt seems that there is a pressing need for a reexamination of our con-:
cept of standards, and how they are derived. ‘We are not only. faced
with some uncertainties regarding what constitutes adequate environ-
menta) quality, but also with the need for finding better means of
ascertaining just which of several usages of the environment represent
its highest and best utility to man. : :

Some of the apporaches taken in developing permissible exposure
limits for industrial operations may be useful, provided they include
a spectrum of conditions ranging from the minimum of sensory re-
sponse to an emergency exposure. This infers a great deal more in-
vestigative effort in the whole area of human environmental stress
‘relationships. ' o : . ‘

It should be emphasized that the reséarch and development activities
undertaken on environmental pollution by elements of the Department
of Defense are related to the military requirements. While there may
be a fallout of benefit to the general national effort, these investiga-
tions are not undertaken solely for the purpose of environmental pol-
lution control. Because of the necessity for careful justification of
programs and procedures, we have given considerable attention to the
problems of scientific establishment of pollution control requirements.
'We have mentioned the activities undertaken in regard to rocket pro-
pellants, to shipboard waste, and specialized munition manufacturing
operations. 5 T R

In each of these there has been a need for investigation of the exist-
ing state of knowledge as to potentially harmful effects to the-environ-
ment, on known means of detection and evaluation, and for possible
preventive or control techniques. In each instance there has been a
necessity for the most extensive coordination of effort with other Fed-
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‘eral departments and ageneies,.and with civilian industry and local
authorities,. We have learned that in some instances the most rigid
‘requirements ofithe early phases of a development program can be
r:llia;xed‘, whereas in other cases even more stringent steps must be
taken.,. . g . R
One of the more serious situations in relation to the Defense Depart-
ment’s capability to deal with questions of environmental pollution
is that relating tomanpower. If we are going to be able accurately to
“define problems and develop effective yet economical solutions thereto, -
- it is absolutely essential that we have available highly capable experts
in the various disciplines. necessary for a complete program. This
matter affects not: onfy the Department of Defense but to a large meas-
ure; other Federal agencies, and the national capability as well, .

- Lastly, sir, based on our experiences, there are three areas in which
definitive action can be undertaken now, which provide for evolution
“based’on advancing knowledge and changed circumstances. These are:

First, a-more. systematic effort to marshal our current knowledge.
This involves developing a better appreciation of what we know, what
;;ve don’t know,.and t¢ what degree our current concepts have a valid

. Second, undertake the solution of identifiable problems, in a prac-
tical and economical sense. This, sir, on the side, infers a better pro-
gram definition: and . facing. D :

- 'Third, discern and define the problems of the future, and initiate

-those actions necessary to achieve their solution, in phase with the

.emergence of the problem. .- )

-2:Insofar as our responsibilities are concerned, the Department of

‘Defense will continue to give this matter major attention. :
. Sir, I am ready for any further questions that you or the committee
ave. ; :

Mr. Dappario. Colonel, would you go into this manpower problem?
What is the nature of it? TIs it a different problem in the military?
Is it'a matter of training more people or is it simply a matter of shift--
ing around those who are assigned to other tasks? s
- Colonel Meysr. Sir, it isbasically a problem of procurement of new

eople as well as a problem of retaining the skilled people which we
have. We have identified within the Defense Establishment the peo-
ple who are with us who have the skills and in the main they are being
used in this effort in one way or another. Our principal problem re-
lates to the larger issue of training programs in the civilian educa-
tional area of the development of the type of educational patterns to
fit what is changing from what is a traditional sanitary engineering
area of the past and then once having done this to also provide for
something which is a problem affecting the entire Military Establish-
ment of means of attracting and retaining these people in the military
service. RN :

Now, in my responsibility as Chief of the Biomedical Sciences Corps
-of the Air Force, I have cognizance over all the allied health profes-
sions and ‘what I reflect here is what I know to be the case in the other
seryices. Highty percent of our people have less than 10 years service
and yet we have had these types of people in the system for many many
years. - This reflects a serious problem as far as retaining these people
are concerned. ' It is of«interest to your committee also because it has

~ to do with.the general problem of management of such facilities as
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the Naval Aeromedical Research -activities, the USAF Aerospace
Medicine Division and so on. - L '

In addition to that problem, of Course, is the one that there has
~to be developed some specialized educational patterns. i

‘We have done a great deal of this, I might add, in the military with
working with civilian educational institutions to-develop tailored pat-
terns, but thisis a serious problem. - : ‘ R

The last information that I had in-the sanitary engineering area
alone and this is not the only area, we are talking about biologists, all
sorts of social scientists, there are a lot of social sciences in this, legal
people and so on, but in the sanitary engineering area alone the last
tigures by the Department of Labor showed 4,900 of these people iden-
tified in the United States and only a hundred in training, and of this
4,900 if the figures I recollect are correct, about 65 percent are age 40 or
over. : e o
~ We are developing national programs in the field of environmental
pollution in all attributes, and yet we have got to have professionals,
specialists who are really capable of analyzing and’developing and
approaching these problems. ‘ ‘

Mr. Dapparro. Mr. Waggonner ? ‘

Mr. WageoNNER. Mr. %hairman, it would appear to me that what
the Colonel is saying about the manpower situation is that the devel-
opment of technology will have to wait until we get the personnel. It
seems to be a major consideration here. I think this is extremely
important. o . N

It is commendable that the DOD recognize that pollution abatement
is not a simple matter and that it involves economic, social, and political
considerations. I found quite interesting a réecommendation that it
might be possible to recycle water within large high-rise buildings.
If 1t is possible for large high-rise buildings, wouldn’ it also be feas-
ible within the confines of a specific military installation for example ¢

Colonel Mryer. This is possible, Mr. Waggonner, and this is one
of the areas which as we approach these, getting the basic, immediate
problems identified within the Defense Department which we are de-
voting a lot of attention to, that certainly research and development
actions as recommended by the President’s Science Advisory Commit-
tee, including pilot demonstrations very well might be undertaken,
It 1s one we have to gain with no excess cost to-the Military Istab-
lishment of undertaking this. - B

Mr. Waceonner. Several times you referred to beryllium as a rocket
propellant. You seemed to place a great deal of emphasis on beryl-
hum. Is this a matter of special concern to the Department of De-
fense, the Air Force, or the Public Health Service?

Have you people had some problems with beryllium ¢

Have you done anything about it yourself? .

bAre ygu working with the Public Health Service to do anything
about it ? L - L , .

Colonel Meysr. Mr. Waggonner, the problem of beryllium is one
that has attracted a lot of attention in the last several months.
Perhaps the thread of interest reflected in this presentation is a reflec-
tion of the concern which has been evidenced by some authorities
regarding the use of beryllium as a rocket propellant or as an additive
in the rocket propellant. That is the first thing we are talking about,
additions of small quantities of this material.
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It of course.is part of our national -military and.space program, .
the development of improved propellants, and-we have some people
with me who are quite conversant with the propellant program. As

~you will recollect, beryllium is a very dangerous material. There is
no question about this. In recognition of the fact that we were pro-
Eosmg to test. and develop propellants in which this material would
. be used as an additive, we earlier recognized well over 11 years ago
the fact that we didn’t know all we ought to know about this subject
and ‘have undertaken a rather extensive research lprogram on both
"the dispersion of the material in the atmosphere following propellant
testing; -the toxicology of the material, and all of the problems
associated with detection and evaluation of the presehce of the material
inthe environment. L v
- Our comments do reflect a sincere concern of a specialized problem
which also might be typical of any industry which is undertaking to
manufacture, produce or handle a material which is a potential toxi-
_cant or has gotentia,l environmental pollution characteristics.
Now, specifically to answer the question, “Are we working with the
U.S. Public Health Service?” We are indeed very closely working
with the U.S. Public Health Service on this matter:to arrive at an
agreed-upon a,pézroa,ch to the definition of acceptable environmental
quality standards for the presence of a material which is needed for
the national defense but which possesses certain attributes which
might make it harmful if present in too large a quantity. :
This is tyﬁical of this risk versus benefit and application of technol-
ogy as to what you know now and what you need for the future.
~Mr. WacgonnEr. That leads me to my last question. The chairman
of this subcommittee, who is one of the most capable men I have ever
known in my life, seized immediately upon your stress of the word
“practicable” earlier during your prepared statement. :
I share some of his concern about your use of the word practicable.
I had the feeling that you were trying to relate cost to benefit when
you used the word practicable. Specifically what does the Air Force
do in pollution abatement as they relate cost to benefit? '
“Where do they draw that line of practicality 2. o
Colonel Meyer. I think that I will have to answer this in two parts.
In the first instance when we are talking about, and if I could address
myself to the question of practicality, there are several attributes of
this problem. It would be completely feasible to pass legislation or to
establish regulations which said there shall be zero emissions of a cer-
tain material into the énvironment. I mean, this just takesthe-admin-
istrative authorities’ willingness to say that this is what is desired.
This may be without the availability of means of reducing the dis-
charge to zero. Or, again, coming into the cost versus benefit, that the
costs would be so great in return for the benefits of not having zero
_ discharge, the little bit of appreciation—and I'have a chart here which

has been used in one previous hearing which, if the chairman would
permit, I know time is running out, I would be happy to just show it,
1t shows the cost-versus-benefit problem, if it is permissible, sir.

‘While he’s bringing this up, the other aspect of the practical side to
this is, can you measure the environment? You know this business of
requirements means that you have got to have some way to analyze the
situation if you are going to enforce something, Mr. Chairman, and my
eminent friend, Congressman Waggonner, you have got tobe able to
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find out whether you have zero, and maybe the means available of
measuring this material in the environment won’t let you get down to
determining the absolute absence of the material. e
 Now, I have used this as an extreme example, but it relates to the test:
of practicality, First, of course, is do you have the engineering and'
the financial means toachieve the end desire? - o
* Second, do you have some way of measuring to determine whether-
you have gotten there? And, of course, third, which gets into this:
cost-versus-benefit. concept—which this one chart really shows, sir—
whether there is; indeed, a cost of damage; and this applies to a lot of:
other things. ‘ ,
For the record,the following copy of this chart is furnished.

COST OF POLLUTION DAMAGE

1

\ " EFFECTIVE COST ' /

€OST: OF ,
POLLUTION

/ ' CONTROL

DOLLARS.

DEGREE OF CONTROL
[,
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~ Mr., Dabparto. Ithink it isin your statement. =~ - S
~Colonel MeYer. Yes. If this one isn’t, we certainly will see that
there is one. ‘ ST

“But, when there is a cost of damage, it may be dollar cost to the com- -
munity.” It may be loss of efficiency of people. It may be loss of
marketability of crops. There are a whole lot of things in this en-
vironmental pollution thing just besides air and water. -

At some point you can find that the cost of controls as you a]loply-
controls, that you are reducing the cost of the damage. And, as long
as the cost of the control is less than the cost of enduring it—and I'm.
not just talking about a dollar cost—then you have an effective cost -
which is reasonable, but you may go beyond a point that you simply
cannot, by applying incremental controls to, say, zero, fail to have an
‘excess of expenditures over that which would have existed for damage
alone. It may come back to the point that you are spending just as
much as if you were willing to endure this damage.

‘Now, Mr. Chairman and Congressman Waggonner, what I am: not
saying here is that we advocate pollution. Somebody could infer that
from this. But, we are saying that you have to determine these ques-
tions in arriving at what you are going to do. c

Mr. WaceoNNER. What you are saying, in effect, is that wé can re-
duce air pollution from some industrial plant which destroys the paint
on the homes in the neighborhood if the cost of reducing the air pollu-
tion :does not exceed the cost of repainting those homes at regular in-
tervals. This would be a cost-benefit ratio that would be acceptable
and practical. , \

Colonel Mrver. Provided there are not also demonstrable hazards
on health. This is a complex problem. You have got to take into
account the fact that the loss of human efficiency resulting from the
presence of these environmental pollutants also has to be taken into
account. And, the cost—— . o

Mr. WagegoNNER. That’s all, Mr. Chairman. :

Mr. Davpario. Mr. Waggonner raises a very good point, however.
If you don’t have an opportunity to test our new facilities to develo
new criteria, you are going to be using old techniques, and you will
never change that graph in any radical way.

Colonel Meyer. That is correct, sir. .

Mr. Dapparto. And that’s what you are pointing to, Mr. Waggonner. -

Mr. WaceoNNER. Yes.

Mzr. Dapparto. Mr. Vivian? : ‘
Mr. Viviax. I have a brief request. X would like to have submitted
for the record, a breakdown of the amount of money spent and num-
ber of persons engaged in pollution control in the Department of
Defense. ~

Colonel MevEr. Very well, we will get that to you.-

(The information requested isas follows:)

STATEMENT oN DOD POLLUTION, ABATEMENT PERSONNEL AND EstiMarep CosT oF
: ABATEMENT OPERATIONS .

It is difficult to provide detailed information on the total personnel involved
_in pollution abatement in the Military Departments. - Similar problems exist with
regard to'the total annual expenditure funds for pollution abatement operations.
Due to the nature of the military organizational structure, considerable numbers
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of personnel are directly involved in environmental pollution detection and abaite~
ment activity for partof the time incident to their other m111tary furictions and
duties. ‘Asan example, although there are numbers of Medical Service and Civil
Engineering @peclalwbs workmg full time in environmental pollutwn work, many
environmental engineering personnel (such as sanitary engineers and mdustnal
hygienists of ‘the  U.8. Army, industrial hygienists and 'sanitarians of the U.S.
Navy, and bioenvironmental engineers, USAF') are broadly trained and because
of the scarcity of such personnel, work on all aspects.of the environmental health
problem not just restricting their work to environmental pollution abatement.
The nature of their combined engineering and health educations fit them for this-
type of activity and to accept the responsibility of supervising and managing
technicians, - Similarly in the civil engineering functions; while there are some
personnel exclusively concerned with design, operation, and maintenance of pol-
lution abatement works, a congiderable number are involved in broader responsi-
bilities. With increasing emphasis on air, water, and solid wastes disposal prob-
lems, a greater degree of full time spemalized effort and activity will be necessary.
All of the military 'de'pantments ‘have currently pending program c¢hange proposals’
for the first incremental increases to meet these new responsibilities.” Inférma-
tion on the current full time equivalence of DOD environmen'bal pollution conrtml
pensonnel are shown in Table 1.

TABLE I —Average mmn—yea/rs—D 0D environmental polmtum control *

Total’
U.8. Army | U.S8, Navy U.8, Alr . military
* Force departments -

Medical service:

Professional e mam— 23 - 80 - - .82 : 135
Technicians__ : 100 20 100 20
Civil engineering i 27 12 10 ) < 49
Total:... (T 62 Toagef 40@

L <1 Dﬁ)es not include plant operators, or miscellaneous support personnel whose salary costs are meluded
n tabl
The majority of the professional personnel of the three military Medical Serrv
ices are commissionéd officers, whereas the majority of the professional personnel
for the Civil Engineering functions are civil servants. This reflects the tradi-
tional requirement of the military medical departments for personnel who are
competent in the field of environmental health and who can be utilized world wide
in a military situation. The relatively larger number of such individuals cur-
rently utilized by the U.S. Air Force reflects environmental pollution and controlk
programs associated with the development and deployment of strategic. missﬂes
in the operation of the three regional environmental health laboratories. ,
-In the case of cost of pollution abatement, fairly precise information is avall- B
able regarding waste water disposal operations, on the general cost of environ-
. mental surveillance and as to construction which has been approved for waste
water works. With - regard .t0 costs associated with systems  development;
toxicology, and some of the research and development programs, information is
available although some of these costs are not directly identified with environ-
mental pollution. In the case of air pollution, control procedures associated with
industrial operation and for power plants, no specific identification has generally
been made as to the cost since these items are included as part of an overall
building or facility design. Greater attention will be paid to these items as a
result of the recent Executive Order on air pollution and the proposed implement-
ing instructions regarding identification of problems and development ofcost
estimates for correction. Similar estimates will be developed with regard to cost
of disposal of solid wastes which at the present time, due to the-variation in
disposal procedures and-in internal identification of costs therefore this subject
is not included. A summary of typical expenditures for the most Tecent fiscal
year is provided in Table II.  The-cost reflected therein should:be expected:-to
increase in' view of the previously discussed need for additional personnel and
as a reflection of the five “Phased and Orderly Plans” for installation of waste
water treatment facilities now being studied by the Bureau of the Budget and
as a result of the plan for air pollution which will be submitted in 1967. The
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current level of expenditure of approxlmately 31 million dollars will probably‘
increase by as much as 30 to 40% in the next several years and possubly could .
exeeed that ﬁgure.

TABLE II ~—Estimated ‘costs (mdlion dollars) TJOD1 enmronmemtal pollutwn
. control, typical fiscal yea/r

Total
U.8. Amy | U.8.Navy U.8. Air military
: Force departinents

Medical service laboratories and surveillance: . 1.2 : 0.1 - S 0,85 1,76
‘Civil engineer:professors salaries...... ...z i... .33 W18 | .13 .59
. Operation and maintenance of works (includlng

opersator salaries) 5.25 b7 IR XS 16.76
chage of sewer starvices.. N .7 5 CURT
Estimated fiscal military con kruction . . s .
project . -- g L5 LY 82 5.7
Total. .. 0k 85| - 7.63. 10,25 . 2.4
Research development and test . pmta . 4.5
A4 7Y S TSR ST S SO (IO 30.9

1 Exclusive of industrial process ventilation and similar operations.

Mr. Davpario. Thank you very much, Colonel We certmnly a.ppre-
clate it,

Our third witness for today was to'be Mr: Bertram-C.-Raynes, vme
pres1dent for applied research, Rand Development Corp.
-~ He has driven in from Cleveland We have requested that he ap-
EIea,r ‘before us tomorrow since we only have one witness scheduled.

o has consented to stay and we certainly ap reciate it. We will
adjourn these meetings at this time until 10 o’clock tomorrow morn-
ing when we will hear from Mr. Raynes.

; BIOGRAPHICAL STATEMENT OF COL. ALVIN F. MEYER, IR,

“Colonel Meyer is Chief of the Biomedical Sciences Corps, USAF, and Chair-
man of the Department ‘of Defense Environmental Pollution Control Committee.
He was born in-Shreveport, Louisiana, in 1920, received his engineering: degree
from the Virginia Military Institute, Lexington, Virginia, in 1941, and is a grad-
uate of the resident-course of the Industrial College of the Armed Forces, June
1962, 'Colonel Meyer-has received advanced education ‘and training in bio-

i e;ivironmental engineering. . He has held increasingly respoﬂsihle'position-s« in
- the USAF Medical Service, including duty as Chief Engineer-in the Office of the
Surgeons, Air Materiel Cominand and Strategic Air Command. He i a diplo-
" mate of the American ‘Board of Environmental Engineers, American Board of
Industrial Hygiene, and is an associate fellow of the ‘Aerospace Medical Associa-
tion. He has served.on numerous national professional: society and Federal
committees. Colonel Meyer is the author of a large number .of pubhcatlons in
the field of environmental pollution. '

‘ PREPARED STATEMENT ’
DEPARTMENT OF DEFENSE PRESENTATION.

VIEWS ON THE ADEQUACY OF TECHNOLOGY FOR POLLUTION
, ABATEMENT *

DEPARTMENT OF DEFENSE INTEREST

The Department of Defense and its subordinate activities are charged with
responsibilities to provide for environmental pollution abatement and to demon-
strate leadership. The Federal Water Pollution Control Act and the Clean
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Air Act, and Executive Orders, provide for a wide degree of involvement of the
Department of Defense in minimizing the effects of its operations that may pro-
duce pollution of the environment. ) :
The concern of the military departments and activities for pollution control,
Yowever, is not a new development. -As has been pointed out.by Departmental
representatives in appearances before such-committees of the Congress ag ‘the
Senate Special Subcommittee on Air and:Water Pollution and the’ House Com-:
mittee on Interstate and Foreign Comineérce, there-is a long history of military
leadership in the fields of. environmental sanitation:and military preventive
medicine.  As this Committee is well aware, military leaders have had to take
into account the effects of disease on their combat capability. It does seem
appropriate to point out that as there developed an increasing awareness of the
relationship between environment and disease in the late 19th and early 20th
centuries, military medical and engineering departments were in the forefront
of applieation to practical problems. During and sincer World War II the
increasingly complex technology involved in military systems has resulted in-a
vastly expanded activity in relation to both protection of our own personnel and
the avoidance of harm to neighboring civilian communities: . . A
There are a number. of serious problems affecting the Department .of Defense
arising from the need for continuing these activities, accelerating their, pace.to
provide for Federal leadership, and at the same time ensure thait .our budgetary
programs remain within manageable limits.. All of the issues raised for the
consideration of the Congress in the excellent report of the Research Manage-
mént Advisory Panel are germane to the overriding consideration of the develop-
ment of improved national planning for-long - term solutions to the enyiron-
mental quality problem. This is no easy task. It involves a- definite need
for the establishment of better communications and more-formalized areas in
the Federal establishment for-the coordination of energy and-effort... In Section
II of “The Adequacy of Technology for Pollution Abatement” there are com-
ments regarding the comprehensive and complex nature of environmental pollu-
tion.. The interrelationship of the problem. of domestic: food waste, to air
pollution, soil pollution and water pollution is one which the Department of
Defense well recognizes. The existence of this interrelationship highlights the
. jmportance of a coordinated planning effort. It.s essential that the various
- separate interests somehow be brought to bear upon fundamental problems.: -In

this manner we should achieve the result of better technical and economical

programs. ' o

The following comments relate to some of the issues raised in the Report of
the Research Management Advisory Panel, “The Adequacy of Technology for
Pollution Abatement.” These items are not necessarily discussed under the
same heading as included in the Report, and have instead been included in a
joint discussion with other subjects where this has been more appropriate to
Department of Defense activities. R .

GOAL SETTING AND RESEARCH STRATEGY -

Probably the most important: problem insofar as the Department of Defense
is concerred is the need for better understanding of just what we are frying
to accomplish in relation to environmental pollution abatement. “There are a’
wide variety of different requirements and interests which influence local, State,
and Federal program definitions. It is not our desire to undertake an extensive
discuszion of the problems of definition of environmental pollution. Our ex-
periences indicate that there is a growing need for greater attention to the
questions of environmental quality requirements. The definition of environ-
~ mental pollution established by the President’s Science Advisory Committee is

a useful statement of a general problem. Standing alone,” however, this does
not constitute a national goal. It defines the problem. Perhaps more realisti-

- .cally, it states what the problem is about. 'From the practical viewpoint of those

concerned with both near and long term program planning, it is evident that
there will be greater attention given to better definition of environmental quality
and a greater recognition as to just what level of environmental status is appro-
priate for the various situations and conditions affecting the problem.

The task of goal setting involves the issue of human health effects as being
the measure of environmental quality. While there may be many differing
interests which must be taken into account, the response of humans still must
be the principal measure in ecological management. The situation is-not really
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different from that which: has eoncerned public. health officials. over.the years.
When decistons must-be.made as to-allocation of funds and resources including
the personnel element, some rank ordermg of the projects and programs must -
be made. - :

Enmronmental Poilution abatement ought not to be considered as an end unto
itself, - There are other elements of ecology which are related to the larger needs
for: reseurce utilization. ' In the long range view, the degree of environmental
quality established as -an objective depends upon the understanding and desires
of the:general public. . In the case of those situations where there is an obvious
cause and. effect retationship upon health, or some desirable attribute of the
environment, ‘these; desires may be readily translated into either regulation or
statute, ‘or:be achieved: through voluntary action. : In other instances, this may
be far more difficult, In some gituations, because of a lack -of full understand-
ing,the objectives and the rules by which they. are applied may be of such a
nature as to be economically unreasonable. ‘Those who aretruly knowledgeable
dbott. ecology and .the specialized considerations therein have an increasing
responsibility to ensure that there-is an.,interchange of information and knowl-
edge with their colleagues.in the various disciplines and to the public. Doctor
Barry Commonner’s’ rémarks several years ago’ on another but related subject
are pertinent to this:

- “What appears to trouble the publie: is not that ‘political opponents disagree,
but that the opinions of scientists have been marshalled on both sides of the
debate. A natural result has been confusion on the part of scientists, states-
men, writers and theé public at large. . Scientists as students and interpreters of
nature can eéxplain to the public what consequences. may- result from a given
situation.: ‘They should not attempt to form public-opinien-on wisdom of endur-
ing whatever these consequences. are;.: Moral judgment is not the exclusive
perogrative of scientists, and: they cannot clalm any more eompetence than those
of equally informed citizens on-such values.”

The Department of Defense is aware of the need for making available informa-
tion derived as part of its investigative efforts.  Although sometimes the require-
ments of military: security necessitate:prudence and care, aetion is taken to
provide for an interchange of. professional data with civilian colleagues; and
through our mformatlon progmm. .

: INDUSTRIAL RESEARCH
Enforcement procedures

More specific coinments on-the question of enforcement legislation and regula-
tions ‘are contained in the remarks under “The Scientific ‘Bagis for Pollution
Policy.” Congidérable attention is being ‘given, in aceordance with Hxecutive
Orders, to the question as to what extent the current requirements affecting the
Federal -establishments for pollutlon abatement ecan be levied upon- industrial -
contractors. It has been our experience that many defense industries are as
concerned about. the ‘problems of pollution abatement amsmg from specialized
industrial activities as are the military departments It is worthwhile to point
out that in a number of instances such as in the propellant manufacturing pro-
gram, contract provisions have included the necessity for compliance with ap-
propriate environmental pollution abatement procedures and for the development
of appropriate technology where there Were known gaps in the state of
knowledge.

Any regulatory program is necessarily dependent upon some means of measure
of compliance, and this in turn depends upon techniques for surveillance, Con-
current with development of industrial processes, and waste control equlpments,
there should. be éffort to provide the necegsary detection -and warning devices.
Standdrdization of collection and analytical techniques has been found to be
‘necessary, if major differences bétween individual agencies and industries are
not to result. 'In the case of the assessient of ozone production associated with
certain military test operations in the Los Angeles area, a major effort was’
undertaken to ensure that .the methodology used by the defense contractor
involved was compatible with the regulations of the Air Pollution Control au-
thority, and with the technology utilized by that Départment in their own
measurements.

Industry . and pudlic relatzons problems
The Department of Defense has had some ‘degree of experience in working

with ‘its contractors’in certain aspects of erivironmental pollution problems, In
particular, we have had some experiences in the West Coast area on the problems
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of air pollution and missile and rocket propellant testing. It is. trae that in
the initial phases there has been some reluctance on the part of certain industries -
to enter into megotiations with local or State pollution abatemenit atuhorities
to ensure that the programs developed under Department of Defense require-
ments were acceptable to the local or State authority. By patient, careful and
conscientious efforts to ensure a better understanding of these requirements on,
both sides, in the main, suitable and amicable arrangements have been effected.
This Tequires determined efforts and intelligent leadership on: the part of all
concerned. It should be remembered that many times the industry knows more,
about the problem than those in the legislative and enforcement authority. This
is particularly true when dealing with new processes or chemicals such as is
often the case with Defense. associated industry. . Because of Department of
Defense policies -and requirements that environmental-pollution control proce-
dures. be incorporated into these developmental and production programs, it
beeomes incumbent upon us to ensure that consistent with the requirements. of
security, appropriate information is translated to the responsible abatement.
authorities, Our experiences in dealing with such material as unsymmetrical
dimethyl hydrazine, nitrogen tetroxide and fluorine indicate that such coopera-
tive actions can be taken. .

The recycle concept versus consumption pattern .

In a number of military situations, attention has had to be given to the
questions of how to provide for what is in effect a closed ecological system.
Members of this committee are obviously aware of the need for the recycle in
recovery of éssential elements from waste associated with the space program.
Limitations on power, weight and cubagé, as well as the unique characteristics’
of the space environment make it necessary to provide for water recovery from
human wastes for human use and for long term space operations. . Consideration
of the interrelationship. in the waste cycle for regeneration of oxygen and for
production of food, in the completely closed ecological system, is not so much
waste abatement as resource management. )

In the semi-closed ecological environment and ecological system associated
with certain other military systems, such as the nuclear powered submarine
and underground missile launch control centers and underground command posts
which may have to become for periods of time closed systems, similar if not
quite as extreme considerations and provisions must be made.” While there may
not be a direct translation from these unique environmental situations to those
of urban communities, it does appear that there are some lessons which can be
learned and that there are possibilities within today’s technology and engineering .
capabilities which deserve further investigation. One of these to which some
‘initial thought has been given relatés to the possibility of water conservation
and reuse associated with high-rise office buildings and living accommodations. -
‘While no formal proposals within the military establishment for sueh projects
have yet been developed, some tentative evaluations in this area are being
considered. In areas of water shortage, such as in the Hast Coast multi-metro-

- politan areas, the problem is not only one of waste abatement and pollution
control but also of water quantity. If suitable waste treatment methods can
be devised and the necessary sociological accommodation to the -utilization of
recycled waters can be achieved, the twofold problem of relief of water demand
and avoidance of pollution of the receiving streams might well be achieved.

In this connection the cost and. henefit factors must be carefully assessed. .It
may. be difficult, if not impossible within existing structures to make the neces-
sary alterations and operational costs of equipment may be. of such an:order
that specialized tax or other benefits may have to be provided to encourage adop-
tion of such measures. .

In the field of solid wastes, to a large extent the military departments now
do indeed practice a recycle type of activity. The economic value of material
no longer useful for the purpose intended has been recognized. Virtually every
military installation has a classification, salvage and reclamation yard. Mate-
rials which are recognized as having a utility in the civilian economy are offered
for sale. Those which have a. potential further military utility as a repair,
maintenance or small commodity item. are reclaimed and processed and only
those which can neither be utilized in‘this manner nor sold for scrap. ulti-
mately are disposed of. - The volume of the latter,.of course, in.the Department of.

- Defense is not insignificant. .~ Witheut this effort, the solid waste disposal prob-
lems would be almost insurmountable. .. Lo Liln
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The sanitary land fill system which has long been a part of military as well as
municipal’ waste disposal methods is'in itself .a reclamation activity in that the
fundamental philosophy is of using wastes to fill' what would be normally un-
usable land. Unfortunately, both misuse of the system by failing to operate. it
properly or to combine it with the so called burh and cover method, and the lack

- of available suitable land sites in the vicinity of metropolitan and large military
complexes has tended to bring this system into disfavor. "

In a consumption economy it may be easier to dispose of waste materials
even though having some utility or reuse value, rathér than to experience. the
costs. of collection, transportation, assembly and processing. - In some instances,
military departments have found it difficult to dispose of certain waste materials
in spite of our clagsification, reclamation and salvage operations., Materials
having relatively immediate usefulness may not find a ready market. An ex-
ample is the case of waste red fuming nitric acid, utilized in the early stages of
the missile propellant program. This material might- be of use in fertilizer
manufacturing, in metal processing, and in a number of other industrial opera-
tions. Unfortunately, the cost of removal o6f such hazardous materials and the
additional precautions necessary in its transportation and handling are such
that not only could the material not be sold, but it could not be given away. As
a result, procedures for disposal in a.safe and-.satisfactory manner had to be
developed. 1t is anticipated that similar problems may result during the phase- -
out of missile systems utihzing the storable propellants such as unsymmetmcal'
dimethyl hydrazine, :

There have been some notable achievements in the development of reusable
packages and containers for military material and equipment. The so-called
Conex packages for shipment of large items have already found an adaptation
to civilian use ag containerized packages which are placed on trucks, railroad
cars, ships and aireraft. - Thése reusable’ packages have produced reduction in
formerly generated packing and crating waste material.

The improved handling methods have also resulted in better efficiency of
operation. The problems of solid waste in the military establishment are of
major concern and will be given increasing attention. . As has been observed
by some, increasing demand for petro chemicals makes petroleum of increasing
importance as a raw material rather than as a source of energy. The possible
use of the thermal potential in solid waste has been under investigation by:
some authorities..  The interest in the Department of ‘Defense in thig is some-
what incidental -(since we feel that the primary responsibility rests in the
civilian sector). 'These are obvious implications as to conservation of propul-

" sion fuels and the interrelationship of the industrial economy with the mobiliza-

tion'base. The President’s Sciénce Advisory Committee recommended that the
‘military departments give consideration to possible pilot studies in this area.
It is contemplated that this matter will be given increasing attention as we
achieve success in our current high priority endeavors to comply with various
directives and legislatlon relating to development of programs and plans for
water pollution and air pollution.

Determination of costs of disposal in @mtwl planning

‘There is -some discussion later in this report regarding the systems analysis
and systems engineering techniques which have been used to provide for enyiron-
mental pollution controls in military system development. This approach has .
resulted -in an early determination of pollution control requirements and an
assessment of research needed to develop new procedures where existing state-
of-the-art technology was not adequate. In the case of the Titan II system, it
became evident quite early that there was a need for investigation as to the
proper means of disposal of waste unsymimetrical dimethyl hydrazine. Con-
current with the propellant testing program, studies were conducted by the
U.S. Air Force regional environmental health laboratory at Kelly AFB, Texas
to d@termme based on the then available information what possible means’ of
handling' this problem were available, ‘and' what practical “designg could be
evolved. After the classic bench top and pilot plant investigation, a number of
alternatives were proposed anid a suitable’design seleeted. ..

Because the military departments do- operate ‘within striet. budgetary and
personnel allocations, most careful ‘attention is being given and has beén given
to ensure that control measurés or proposals for modification or improvement
of the environment are congistent with the requirements of economy and neces-
sity. ‘The approaches which are taken on“thig are in general the same in the
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- three departments ‘with some. vatiation. If these procedures are followed, it
ought to be possible to ascertain at an early point in any community or environ-
‘mental or industrial activity the anticipated requirements for miaintenance of
énvironmental control through pollution abatement.” These involve  the fol-
lowing:

a. The most economical approach is the early involvement of the pollution
abatement specialists in the planning and conceptual phases. :

b. There should be evaluation of thie process, operation, or situation with a
view to substituting in the case of industrial operations less dangerous materials,

" or the use of waste materials in a recycle basis as a raw material or part of the

process. - : :

¢. The design of process controls to minimize the production of wastes. A
classic exaniple in this regard is the control of trichloride ethylene vapors through
proper use of a degreaser and the reduction of pullout of plating solutions by
proper movement of the plated objects out of the plating tank.

d. The design of the appropriate waste control or environmental pollution
prevention devices. ) .

In arriving at ultimate recommendations, it is obviously necessary that there
be thorough information on all aspects of the problem, that all possible means
of achieving the desired result must be undertaken and the most suitable se-
lected. Then there must be examination and check of the efficacy of the final
product. The military departments and agencies operate a large industrial com-
plex. The effort to control pollution at the source through application of the
foregoing procedures results in a lessened cost insofar as abatement works and
techniques are concerned. ‘There are no clearly defined means of discerning which
requires the most attention.  Rather, the cost versus benefit approach must be
taken here as in the case of the entire pollution abatement gquestion. . :

FEDERAL RESEARCH AND DEVELOPMENT PROGRAM

Shorit-term solutions vs. long-range remedies )

Department of Defense Environmental Pollution- Control Programs have been
planned with a view toward long-range requirements. :Those research, devel-
opment, test and evaluation activities eonducted under the auspices of the mili-
tary departments have ranged, however, from consideration of problems having
an immediate implication and demanding an urgent solution; to those providing
information useful in the approach to the problems extending over a:period- of
years. Several examples should be cited to provide better-appreciation of this
spectrum of ‘interest and action. - L )

The case of investigations on air pollution from diésel motors-on tanks and
their effect on both crews and nearby personnel, discussed in the testimony be-
fore the Senate Special Subcommittee on Air -and Water Pollition in 1964, is
typical of those projects undertaken to deal with a more urgent situation. As
is the case with many other investigations of this sort, there ig developed infor-
mation which may be useful in attacking the long-range problems.

‘Another typical case of an investigation conducted on a specific near-term
gituation is the extensive studies conducted for thé Department of the Air Force
“on the. problems associated with a suitable treatment method for plating plant
wastes at Patrick Air Force Base, Cape Kennedy, Florida. Here dagain, although
directed ‘toward a single problem, the information obtained has been useful in
developing design criteria-and.guidance for similar. projects. . = : :

The nature of military development programs generally involves the develop-

“ment of hardware end items. While some research is conducted to ascertain
principles, the majority of ‘our efforts in. relation to environmental pollution
havé an ultimate end product as a goal.” Studies condueted under-the auspices of
the Army Medical Research and Development Command on such subjects as
water disinfection have as their objectives the determination of critical param-
eters which may be utilized for definitive engineering design criteria.

Another evidence of our appreciation of the need for long-irange considerations
are the programs concerned with closed ecological systems. The Air Force and
the Navy have have engaged in extensive research as previously indicated in
this testimony, on this subjéct. The Navy's studies with regard to the nuclear

" submarine program’contribute much in-the way of knowledge as.to permissible
concentrations of atmospheric contaminants.. These, along with investigations
conducted by the Air Force on space eabin problems; provide useful points in
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the broad spectrum of information necessary for the development of environmen-
tal quality criteria.. - :
. The research and development programs of the Department of Defenge thch
have. envn'onmental pollution implications .are developed in accordance W1th
our systems analyses and our recognition of problems ‘having partlcular im-
portance to military.capability and military installation operation. A cohscigus .-
effort is being made to extract such information as it may be of use in the larger
‘national problems. Increased attention, as recommended in the President’s Sci--
ence:Advisory Council’s Report ‘“Restoring the Quality of our Environment,” will
be given to the possibility of undertaking those pollution abatement investiga~
tions ‘which can pro-perly be conducted under Defense auspices. It is recognized.
that as indicated in the President’s Science Advisory Council’s Report, military
bases do contain a mix of waste disposal problems characteristic of large popula-
tion centers, and that they do afford an opportunity for examination of possible in--
novations under controlled conditions. Any such projects, however, obviously-
must: be conducted in such a manhér as not significantly to increase the cost of”
the mlllta.ry establishment nor to préduce substantial interference with base:
missions and activities. .
Prospects for .application of mmtary space’ resea/rch and development technolog:zr

In this report there have already been some comments regarding possible ap-
plication of work done in military. and: space regsearch and development programs.
An extensive evaluation has been accomplished of human adaptation and accom-
modation r,equiremen’ts.‘ The more important potentials for application of the:
concepts utilized in these programs are those relating to systems analysis and
systems engmeermg The military departments have developed considerable-
experiefice in this regard. Departmental policies as outlined in the referenced.
DOD Directive 5100.50 make it necessary that at the earliest point in system.
development, cognizance be given to the potential problems of environmental.
pollution and there shall be necessary provisions therefore in the entire program..
In effect, the systems analysis effort results in the treating of the environmental
pollution problem as a: subelement of the overall system: It will be recollected:
that systems program-dévelopment involves three general time phases. These
are: the conceptual, ‘the acquisition; and the operational. A ‘summary of. the
considerations: which must be examined in addresgsing: the problems of the man-
environmenxt relationshlp is furnished in Table I -

TABLE L—STEPS IN ENVIRONMENTAL POLLUTION SYSTEMS DEVELOPMENT

1. Determination of potential hazards associated with research, development,.
and pilot plant operations, and establishment of precautions for employees and
neighbors,

2, Partlcipatmn in operaﬂwna,l site selection surveys, so as to take into account
health requirements of system personnel and also possible dangers to adjacent
civilian communities. .

3. Bstablishment of criteria for health protection and health promotion of
system operators and maintainers, and advice on design of facilities, equipment,
and procedures to meet the criteria.

4. Analyze -and recommend regarding potential community environmental (air,
water, land, livestock, etc.) contamination.

5. Prov1de for env1ronmental health and medical aspects of accident or dis-.
aster situations,

-@. Prepare necessary biomedical and health education documents and pub-
heatlons

7. Participate in systems test programs, to assure adequacy of criteria and
- health considerations to meet same.

8. Continunally maintain required env1ronmenta1 medical surveillance after the-
system has become operational.

We are concerned-with beth the system-worker interface and the system-com-
munity. interface,. This technique provides a means whereby at the outset. of"
planning, the need for further research can be established-and an approximation:
of the-anticipated -costs of pollution abatement and attendant environmental

_surveillance can.be developed.. These procedures involve a highly integrated
and  multi-discipline effort. We are aware of the fact that some industrial
organizations follow similar procedures in their new plant developments.

The approach to inclusion of enviroenmental pollution considerations in an
actual systems development program can be cited as an example of the use-
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of this technique. In the hearings of the Senate Subcommittee on Air and Water
Pollution on missile and rocket propellants a number of details relating to the
Titan II system were described. The following overview of the actual measures
undertaken as part of this system engineering effort will be more useful when
the schematic illustrations in Figures 1 and 2 are reviewed.

During the conceptual phases of this system, authorities concerned with the -
operational program, in accordance with departmental regulations, presented
information to the military medical services regarding the fuels proposed with
a request that information be provided regarding possible effects on operator
personnel and also any other harmful characteristics which should be considered.
‘A review was made of the available toxicological and environmental health data
in the light of the proposed deployment of the system. An analysis was made
of the problems of production, installation and checkout and attendant main-
tenance problems. Based upon these tentative evaluations there were incor-
porated into the “system development plan” requirements for research on
toxicology, on environmental detection devices, on environmental controls, and
on occupational and environmental medical needs.

Since the initial information indicated that there was a substantial body of
knowledge regarding one of the propellants, nitrogen tetroxide, but relatively
less regarding the other, unsymmetrical dimethyl hydrazine, preliminary.pre-
cautionary plans were developed. These pertained to work conducted in the
contractor’s facilities and those on defense bases. Interim technical orders and
precautionary instructions were issued. The hazards research, including that
relating to both air and water pollution, was implemented. Based on initial
results, some modification of the initial precautionary procedures was possible.

Since the possibility of catastrophic accident at an operational facility had
to be taken into account and a need for providing for potential pollution control,
these elements were included in the site surveys to determine where the facilities
should be located. Assumptions had to be made as to the degree of effectiveness
which could be provided in the polintion control system. It should be noted that

ENVIRONMENTAL HEALTH & BIOMEDICAL ENGINEERING
TYPICAL SYSTEMS PROGRAM CONSIDERATIONS
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Fioure: 1. Environmental health and biomedical engineering; typical systems program
considerations. In systems programs there are generally three time phases: (1) conceptual,
(2) . acquisition, and (3) operational. The effect of  potential hazards must be considered
as the summation of effects of the researcher, the builder, the production worker, and the
user. Concurrently, consideration must be given to effect on”the health of the community

adjacent to the plant or site, or through which materials and components must be trans-
ported.
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. Tiours -2.: Typical considerations -in systems analysis. In-the analysis' of the -inplant-
worker, and . the plant-community interfaces environmental health considerations must take
into account the state of knowledge as to potential hazards, as soon as possible. Based on
these cvaluations requirements arc developed for rescarch to be accomplished along with
development of the system. Tentative health precautions and plans based on present knowl:
edge are prepared. As results. of rescarch become available, health protection measures are
finalized, Vigorous public information and worker health education measures are taken to
reduce unwarranted apprehension. Once the system becomes operational; surveillance meas-
ures become: routine; and J)rotcctive measures are modified as experience dictates, When the
system becomes obsolete, disposal of hazardous .components must be in a safe manner.

at this point research wag continuing on the development  of  environmental
sensors and also on environmental pollution characteristics of the propellants.

During this phase, extensive ecological investigations were undertaken at the
two principal military test sites. These involved the conduct of studies and

- investigations' including laboratory -analyses to determine the existing state of
the environment in order that a bage line could be available against which to
measure the effect of any accident or any slow buildup of contaminants, ILess
comprehengive studies were also initiated with regard to each of the operational
sites, .

Since it was realized that the hazardous materials involved would have to be
moved from the point of manufacture to test locations; would be involved in

~gystems checkout at manufacturers’ plants; and would have to be transported
from the peint of manufacture to operational locations (and ultimately from.
those operational locations to some point of disposition when the system became: -
obsolete) ; a detailed systems transportation study was undertaken and appro---
priate precautionary procedures to provide for the event of a transportation

aceident. - 'As the facilities were built and the operational components of the

systems produced as part of the program of installation and checkout there was

included evaluation and testing of the environmental surveillance devices and

of the efficiency of the air and water pellution control measures.

As operational readiness was achieved all of these elements relating to protec-
tion of the environment were implemented. A mnecessary adjunct of the routine
operations is the maintenance of environmental surveillance as well as a con-
stant state of readiness to meet a possible accident or disaster. Throughout all
of this effort there has been a conscious attention to the question of public rela-
tions and public information. = It is notéworthy that the plan for coping with'
accidents in the case of this system has been tested in an actual disaster situa-
tion and found to be adequate, requiring only minor modification, In advance of
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the time in which this system becomes obsolete, appropriate action is being taken
to examine the question of disposal of large volumes of materials which have
a major environmental pollution eapability. ) :

Some appreciation of the time involved and the magnitude of effort can be
obtained from the fact that the initial efforts described above occurred approxi-
mately 70 months in advance of the operational capability. Directly concerned
with:the environmental pollution program were well over 100 military and civilian
personnel of the Department of Defense. In this effort there were both detailed
considerations of direct pollution problems and general studies in.relation to-
other elements of the system including interior ventilation of facilities, the design
of “hardware” and the general-area of the operational sites. )

The systems methodology is really not unigue insofar as hazard evaluation is
concerned. Most professional specialists in the fields of industrial hygiene and
public health are familiar with the procedural technique of acquiring information
regarding the environmental situation, the numbers of personnel” who may be
affected, the predicted physiological and psychological effect, and the technique
of developing controls or alternative procedures, followed by the establishment
‘of something which is often overlooked; namely, the checking and testing of
effectiveness. :

It is not necessarily so that they can be literally applied to the general prob-
lems of community -environmental pollution. However, in conjunction with
similar techniques, the complex socio-economic, legal and political congiderations
as well as those of purely technical importance, can be brought together. While
we have evolved probably a more sophisticated approach to the problem of specific:

- military systems, modifications certainly can be developed for both industry and:
community problems.

THE SCIENTIFIC BASIS FOR PoLruTrioN PoLricy

Science and regulatory requirements

The most complex central problem with regard to pollution abatement is the-
translation of scientific knowledge into the program definition and the accom-
panying legislative and administrative requirements. It is quite apparent that
this is a complex sociological, economic and political problem as well as one in
the technical and scientific domain.  Ecologically speaking, the environment is
defined as the sum of the external conditions and influences affecting life and
development of organisms. The human environment consists of biological,
physical, and cultural influences. ~'These are available techniques for determining:
the effects of physical, chemical and biological agents on isolated systems, The
study -of biological effects of environmental pollutants is susceptible to analysis
in the fields of biology and engineering. On the other hand, there is a lack of’
both factual information and concepts to approach the total problem of environ-
mental stress relationships. Witness the controversy with regard to the facts.
and opinions expressed in such books as Carson’s “Silent Spring” and the wide
variation of opinions relating to certain chémical and physical stress agents. As.
pointed out in a recent issue of BioSciences, widely varying opinions regarding:

' theferﬁrironmental pollution problem have been expressed by responsible scientists.
as follows:

Example One: “The number of deaths caused every year by pesticides is in-
significant ; smaller than the number caused by aspirin. Vital statisties do
ot reveal any increase in mortality that could be traced to the oxidant type.of’

© smog.” . ) :

Example Two: “Grave delayed pathological manifestations can resulf from.
repeated exposire to concentrations of environmental pollutants so small that
they do not cause obvious manifestation , . . The most serious effects of air
pollutants may be those which are not detected at first and involve multi-
response of the organisms.” In this current period of great emphasis on the
problems of environmental pollution, there is a tendency to overlook the fact that
the human species, as all other biological organisms, possessés a. remarkable
degree of adaptability. Mankind in particular hays been able to. achieve adjust-~
ment to the widest variety of environmental and psychological stress situations.
As shown in Figure 8, becanse of this adaptability in the majority of instances
there is no fine line between truly safe-and absolutely harmful situations.  In
order to arrive at a truly scientific basis for environmental pollution-abatement,
or, more precisely, for the establishment of a more positive-approach of mainte-
nance of environmental quality, there must be a blending together of all of the .
elements involved.
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Legal and administrative requirements are an integral part of long-range as
well as short-term plans for environmental pollution abatement. It is self-
evident that legal methodology must proceed forward hand in hand with the
scientific. The Department of Defense is required to comply with a variety of
legal and administrative procedures. Our concern is that in this broad area,
subject as it is to a variety of influences, there should be developed improved un-
derstanding of the true complexity of the problem. Regardless of the approach
taken in arriving at the legislative and administrative requirements, there are
certain fundamentals which appear to be absolutely essential. These include:

a. The necessity for determining whether or not the emphasis is to be upon
performance standards or specifie approval of equipment and practices.

b. The need for flexibility to provide for the future. i

¢. The recognition of the “test of practicality’’. This applies both to the feasi—
bility of achieving what the law requires, and to the means of determination as
to their achievement,

There is a major difficulty affectlng the estabhshment of programs for environ-
mental pollution abatement arising from the problems which have been cited
Terein as to establishment of a true measure of the environmental quality de-
gired. Anyone who is familiar with the many -diﬂiculties inherent in the estab-
lishment of ‘allowable concéntrations for industrial environmental exposures.is
aware of the differences of opinion-'regarding the significance of some of the
number values utilized in such éxpressions as “maximum allowable concentra-
tions,” “threshold limit values,” and “acceptable concentrations.”  Based on ex-
perience in this realm of environmental exposure -control, there is a need for
better understandmg of the difference between a standard and a criterion. = As
pointed out in the State of ‘California’s excellent publication “Water Quality
Critéria” the term ‘‘standard’ as used in an environmental sense applies to a
definitive rule, principal or measure established by authority. The comments
in that publication on criteria, objectives, requirements and standards are worthy
-0f quoting here,

The term ‘‘standard” applies to any definite rule, principle, or measure estab-
lished by authority. The key words in thig definition are definite and established
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by authority. "The fact that a standard has been established by authority makes
it quite rigid, official, or quasi-legal. An authoritative origin does not necessarily
mean that the standard is fair, equitable, or based on sound scientific knowledge,

- for it may have been established somewhat arbitrarily on the basis of inadequate
technical data tempered by a cautious: factory of safety. Where health is in-

-ivolved and where scientific data are sparse, such arbitrary standards may be

. justified. There is -a: tendency, however, for regulatory authorities to promul-
gate standards. of questionable scientific justification to serve as a cruteh that
facilitates administrative action and enforcement.

A far better word to describe an administrative decxsion by a regulatory body
“is “Requirement.” It représents a requisite condition to fulfill'a given mission.
+ It does not necessarily have the connotation of scientific justification nor does it

give an impression of immutability. -Requirements are less likély to-be as rigid
or fixed as standards. In California, the regional water-pollution-control boards
are directed to prescribe requirements for every existing or proposed discharge
or sewage, or industrial waste, but such requirements may be revised from time to-
time (Section 13054 and 13054.1 of Division 7, California Water Code). Indeed,
“No regional board, by prescribing requirements, shall be precluded thereafter
from revising requirements relative to the.same disposal area or receiving waters.
o A discharge pursuant to the prescribed requirements shall not create a vested
- right to continue such discharge under the same requirements” (Section 13002,
Division 7, California Water Code). Examples of requirements by 'California: -
wWPC Boards are given in Chapter II1I.

The word “objective” represents an aim or a goal toward which to strive; and
it may represent an ideal condition that is difficult, if not impossible, of economic
attainment. Most certainly, however, it does not imply strict adherence nor
rigid enforcement by a regulatory agency. 1Tt is gaining favor among engineers
on boards and commissions that strive to achieve water-pollution control by
persuasive methods and cooperative action. It avoids the rigidity and author--
itativeness of standards and it does not have the enforcement element of re-
quirements.

A “criterion” designates a means by which anything is tried in forming a
correct judgment respecting it. Unlike a standard it carries no connotation of’
authority other than that of fairness and equity ; nor does it imply an ideal con-
dition. When scientific data are being accumulated to serve as yardsticks .of
water quality, without regard for legal authority, the term “criterion” is most -
applicable; For this reason, this report has been entitled “Water Quality
Criteria.” As a compendium of criteria, it should be useful in prescribing re--
quirementg in California, and it can be used-as a guide by any agency that de-
sires to establish standards or objectives.

To be useful, a criterion should be capable of quantitative evaluation by ac-
ceptable analytical procedures. Without numerical criteria, vague descriptive
gualitative terms are subject to legal interpretation or-administrative decisions..
A criterion should also be capable of definitive resolution, i.e., unaffected insofar-
as poss1ble by synergism, antagonism, or other complicating factors

There is a tendency, which should be avoided assiduously, to let criteria be--

come rigid and perhaps ripen into standards. For this reason, every criterion:
should be regarded as flexible information to be kept constantly under surveil--
lance.

Establishment of quahty eriteria

The establishment of interim environmental quality criteria for those situations:
where no requirements have been promulgated by local, State, orFederal agencies
is a function of the Medical Departments of the military services.. In undertaking
such tasks it has been recognized that in many instances the pace and progress of’
biological science, and the tools of ecological management have not kept pace with:
the advances in the physical sciences. Often available facts are not sufficient to-
support or contradict in a conclusive manner preliminary data. 'There are many-
pitfalls in attempting to extrapolate to the operation, or even to the test environ--
menit results of what are essentially:biological or bioenvironmental investigations..
Dr. Robert Kehoe, Univergity of  Cincinnati; in addressing the 2nd National
Congress on Environmental Health at-Ann Arbor, Michigan in June 1961 observed’
that the height of absurdity was reached ‘“when one finds oneself soberly ponder-
ing the significance of a conventional mathematical expressinon of a borderline pos--

- sibility concerning the effect or lack of effect of a given experimental procedure as:
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applied to white rats under the artificial conditions ¢f the laboratory when the
question is not what happens in the laboratory but What will:be the eﬁect& in the
variable conditions of life.”

- Instead of finite limits-and strict numerical values as indicators of :environ-
mental quality, what appears to be most usefiul are ranges of environmnerital con-
ditions, which are expected to produce certain -predictable results. These miil-
tiple boundaries must be defined in such a manner that-they can be measured.
The method of measurement ought preferable to be-applied to the environment,
rather than to'a biological response, although the effect. can be quantified in such
terms.

Lest there be any misunderstanding, on this subject, nothing in the foregoing
should be construed as a plea for delay pending development of better knowledge
or improved technology. As shown in Figure 4, the passage of time and the in-
erease of information from observations and experimentation will provide for
changes in the state of knowledge. . Initial concepts, and procedures, based on the
then available appreciation of the situation may be either confirmed, found to:be
too conservative, or not stringent enough. Emergence of a-whole new technology,
or disappearance of some element of the' problem may also alter the situation dras-
tically. The actions taken by the military departments in relation to several
potential environmental pollution situations, for which well established rules or
environmental quality standards were not available exemplify the approaches
which can be taken to-provide for the public welfare,
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Typical of these actions to meet the needs of environmental pollution control,
‘even in the absence of guidelines and standards, are those taken with regard to
-shipboard waste disposal, and waste from munition manufacturing operations.
These represent situations in which both interservice and interagency cooperation
has been necessary to 4 high degree. The Navy, Army, and Air Force alike
operate vessels, and the U.8. Corps of Engineers in its Civil Works functions has a

number of boats and surface craft on rivers-and harbors. The nature of d_es1gn
. of military vessels present some problems, and the needs of the dockside situation,
as contrasted with open water operations are also different. . Close cooperation is
being achieved with the Federal Water Pollution Control Agency, and the U.8.
‘Public Health Service to develop the necessary guidance as to performance and
methodology.
- In the case of the munitions manufacturing waste problem, both the Army and
Navy are concerned in their own facilities, and those which are contractor oper-
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ated. Extensive investigations conducted by the U.S. Army Environmental
Hygiene Agency have been reviewed by the National Academy of Sciences Ad-
visory Center on Toxicology, and again cooperative efforts are being undertaken
on an interagency basis to develop appropriate-guidance ay to permissible con-
centrations of these materials in the environment, dnd to use these as the basis
for engineering design of abatement works: ’ :

Of special interest are the prograins regarding environmental pollution asso-
ciated with rocket and. space propellants. Many of the materialg which have 3
possible use in this program are known to possess toxic and hazardous properties.
In some instances there is incomplete data even with regard to routine occupa-
tional exposures. In other instances-difficult situations are presented:in attempt-
ing to determine the environmental quality values for non-occupational off-site
situations. A major effort has been undertaken within the Department of
Defense to provide for adequate protection against air and general environ-
mental pollution hazards arising from our research, development, test and evalua-
tion programs. This matter has been of some concern in recent hearings of the
Senate Special Subcommittee on Air and Water Pollution, and is ‘a matter of
major opinion by the military departments concerned. Considerable testimony
regarding this subject was presented. in the 1964 Senate Subcommittee hearings
and in 1965 before the ‘Subcommittee on Public Health and Welfare of the Com-

. mittee on Interstate and Foreign Commerce of the House of Representatives. A
summary of information on the precautions associated with this material are
included in ithe report of the hearings on 8. 3112 before the Subcommittee on
Air and Water Pollution of the Committee on Public- Works, United States Senate
(reference pages 443-453). It is worthwhile to point out in addition that here -
again, in the absence of definitive legislative or other regulatory requirements,
initiative has been taken by the Department of Defense to provide to the extent
consistent with available knowledge for the protection of the health of the
population. The actions taken by the Air Force and the other military depart-
ments involved have been based upon appreciation of the need for the most
thorough evaluation of the many facets of the problem. During the four year
period- of Fiscal Years 1964-1967, approximately $1,700,000 was expended in
investigations on the atmospheric dispersion of beryllinum particles from testing
of rocket propellants; on testing and evaluation of sampling and analytical pro-
cedures and on fundamental toxicological studies. " The Department of the Air
Force has maintained close coordination with the U.S. Public Health Service so
as to provide for an exchange of information.. We have recognized that the
problem is one in which there are major epidemiological implications and are
depending upon the U.S. Public Health Service to furnish us with the necessary
evaluations and guidance in that regard. Micrometeorological studies and in-
vestigations on this and other rocket propellants provide information which may
be useful in civilian industry and communities, )

It is generally agreed that the industrial occupational exposure limit values
should not be used as a basis for establishment of air pollution guality values
insofar as continuous exposures are concerned. The rocket propellant test oper-
ations, on the other hand, represent air pollution situations generally- discon-
tinuous in nature and of extremely short duration. Some guidance as to permis-
sible exposures can be obtained: for on-site personnel from:the industrial guide-
lines. Careful scrutiny of epidemiological data, toxicological studies, and the
application of value judgments on the industrial levels can be utilized while more
precise “information is being accumulated. The application of 'the science of
micrometeorology is also involved in determining and assessing possible distri-
bution of contaminants in the environment. A summary of some of the more
important air quality criteria for liquid propellants ig.provided in Figure 5, and
for some other chemical substances in Figure 6. It is emphasized that these are
not community air quality values, and are furnished only to give an appreciation
of the difference in effects of various concentrations,

There is a major possible contribution to knowledge and technology needed:
in air pollution resulting from this work. Among these are the improvements in
diffusion prediction methodology, environmental sampling techniques, and in
the realm of administrative rule making. This last, in company with the experi-
ence in interdepartmental coordination and industry cooperation may be of the -
greatest significance to the future. . .
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‘ F1eure 6—(Continued)
ADMINISTRATIVE AND POLICY PROBLEMS

The manpower problem

There is a current shortage of persons with the requisite skills in both the
technical -aspects.of pollution abatement and in the broad abstract approach
to maintaining and improving environmental quality. The expansion of knowl-
edge in the technical areas has not been matched by an accompanying expansion
in the numbers of persons skilled in the various bicenvironmental and science
-and engineering areas. Many observers are quite aware of the fact that to deal
with the technical and sociological problems an interdisciplinary - approach
© is required. There is’a need for both “generalists’” as well as specialists and con-
siderable attention in developing what amounts to a new technology in this area
is & major necessity. )

In 1962 there were-only 4,900 individuals listed by the National Science
Foundation’s National Roster of Scientific and Specialists Personnel as practic-
ing “sanitary engineering.” - At that time there were only 100 students in train-
ing. . Requirements in"the fields of dir and water pollution and solid waste
disposal for the next several years obviously outstrip the current availability
of personnel. The military, medical, and civil engineering departments. are
facing increasing difficulties in obtaining and retaining qualified scientists and
engineers to discharge our obligations under current directives. The increasing
requirements in all of the allied health professions are similarly affecting our
abilities to maintain a capability in the various sciences necessary to staff and
administer our programs. It is our view it is vital to the Federal interest that
those personnel working for Féderal departments coricerned with pollution con-
trol have equal or even better capabilities and technical know-how than those in
industry -or in the State and local administrative authorities. Without such
capability neither the leadership desired in the Federal establishment can be pro-
vided, nor can the departments such as the Department of Defense be in a posi-
tion to develop the adequate and economical procedures and programs necessary
to conform to environmental pollution abatement regulations. The situation
affects, we might add, the total medical service capability, as well as those re-
lating to the problems of environmental pollution. At the present time, in the
purely technical areas there are deficiencies in the output of the required engi-
neers and scientists and there are also needs for expansion.of the scope of the



ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT &7

educational programs for these individuals. Since this is a multi-discipline
effort; there is also a pressing requirement for greater depth of knowledge and.
understanding on the part of all of the disciplines involved, not merely those con-
cerned with the physical and biological attributes of the environment. While
much progress has been made in this regard, much remains to be done.. In
particular, if the Federal Government’s departivents and agenciey are “to exert
leadership” considerably greater -attention.must be given to the manpower and -

personnel policies designed to equip the individuals and agencies with the high- : -

est level of professional talent: .
.Insofar as the Department of Defense is concerned there are nutherous prob-
lems with regard to personnel policy pay and compensation which. are cur-
rently being given extensive study. It is anticipated that these specialized task
requirements will be given recognition in whatever recommendations are finally

submited to the Congress.

Local and Federal cooperation

Suggestmns regardmg division of respotisibility for evaluation of pollution
situations between local and Federal technical groups are more properly within: -
the province of the Division of Air Pollution, U.S. Public Health Service and the
Federal ‘Water Pollution Control Administration and the Selid Waste Division, .

U.S. Public Health Service. However, the subordinate activities of the Depart- -
ment of Defense are faced with the necessity as previously cited .in this report
for complying with both local and Federal: regulations and. enforcement au-
thorities’ requirements. Accordingly the department has a vested interest in this
sphere of activity, Based on some of our experiences, some. observations and
recommendations are hereby submitted.

a.There is an obligation on the part of the Federal departments and activities
to work in consonance with local and other Federal agencies:on those problem.
areas arising from new research and development programs. . As indicated
previously, often the agency responsible for the program or project has more
knowledge about the subject than the administrative or regulatory authority.
The efforts exerted by representatives of the U.S. Public Health Service, the
Department of Army, Department of Air Force; and the State of Utah Public
Health Department in dealing with propellant waste disposal problems in that
State, as reported in last year's hearings on the Clean Air Act, exemplifies the
type of cooperative effort which can be undertaken by the Federal Govemment,
State-and local authorities; and civilian industry

b. There is a manifest need for improving the paths of communication’ between
the various professional disciplines involved in pollution and abatement in both
the Federal and in local authorities and between the pollution expert and those
concerned with the development of administrative regulations. +The efforts:
currently being exerted within the Federal establishment: to bring together the
views' of those in the departments affected by pollution abatement rules with
the representatives of the enforcement agencies sueh as the U.S. Public Health
Service and the Federal Water Pollution Control Administration give an indi-
cation that such cooperative efforts can be fruitful and provide fora.meore rational
approach as to who shall do what to whom and under what circumstancés, There
does exist a mneed for better education of State and local officialdom of the
intricacies of the budgetary and appropriation procedures of the Federal Govern-
ment. The necessary long and involved arrangements and the many-steps between
establishment of a project and -ultimate approval by the Congress and appro-
priations of the funds simply is not well understood. The military construc-
tion program cycle normally requires something over two years from time of
initiation of & project to allocation of funds for implementation. The Federal
departments and agencies under existing procedures may be less able to repsond
promptly to local and State requirements:than civil industry or municipalities.
This situation is another cogent reason for the establishment of national plans
forthe Federal departments. ‘

Consideration of costs versus bemefits

A number of questions have been raised in the Report of the Research Man-
agement Advisory Panel relating to human health ‘as a measure of ecological
management and as to the question of the cost of benefits to achieve “normal
population-health.” The military departments have had to exert a considerable
degree of effort in analyzing the economic implications of environmental pollu-
tion control measures. Any measures concerned with the achievement of a
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particular desired, environmental quality: involves''a series.of -economic judg- :
ments-as well-as those relating to the system’s -effectiveness or the ‘desirability
of :adoption of a particular program or prog'ress which  invelves a potential
hazard to the environinent.

One of the first -and most- essential steps which must be taken is the assess:
ment of the cost of pollution damage.  Such- costs may be extremely high in
terms of effects on military operational capability or in terms of damage to
" adjacent  persons and properties. With increasing degree of controls there
should be a reduction in the potential costs arising from the presence of the
environmental pollutant. The - costs of controls accordingly are offset by the
savings in expenditures to compensate for the damage.

On the other hand, at some point, very, very little return ig obtained for the
incerased costs of control measures and the effective eosts'may approximate that
which would have resulted had no effect to mlmmlze or- mitigate the pollutlon §
situation been taken. .

In regard to the problem of. determ.ining costs, the question must be ascer-
tained as to what is‘the uppermost and principal effect of the pollution situation,.
Human health must be recognized as béing unquestionably the most important
of thé various categories of environmental pollution damage. This central re-
quirement of consideration of effécts of health of man cannot be overlooked.
Department of Defense policy, as contained in the previously cited DoD Direc-
tive 5100.50 establishes the following priorities of effort.

a. To those situations which constitute a direct hazard bo the health of man,

b. To those having economic implications, ]

¢. Those which effect the recreational and aesthetic value of our natural
resources.

In applying these policies, consideration is given to huisance and 1m‘itation
to humans, to-éffects on livestock and wildlife, property damage, effect§ on land
use, and deterioration or alteration of desirable attributes of the environment ‘

Summary

The Department of Defense and its subo'rdmate activitiés have recognized
that the problem of environmental pollution require vigorous efforts as part
of the total mnational program, Its efforts like those of the other Federal
departments and agencies must be exerted as part of a coordination of public
and private efforts at every level of government and in every sector of our
economy and gociety, As enunciated in the Report of the Research Manage-
ment Advism'y Panel to the Comimittee on Science and Astronautics, there are
volds: in our -knowledge, opportunities for new technology, deficiences in the
existing technology and a need: for some new concept& If a long term overall
good is tobe'achieved, there is'a need for: )

a. An assessment and marshallmg of knowledge on' the various elements of’
the poilution problem, .. . -

b: The undertakiiig:-of those measures whlch will solve within existing capa-
bility and technology the identifiable near term problems,

c. Through proper forward looking efforts to anticipate and delineate the
larger problems of the future, and ;

d. The undertaking of research and coordinated effort so as to develop the
necessary level of understanding and knowledge of the subject, )

e. Provide a means for new designs and the development of interdisciplinary *
efforts to-expand both knowledge and practice in the problems of ecology.

Department of Defense activities will continue to cooperate toward meeting
these needs by continued action thereon within its sphere of responsibility. Y

(Whereupon, at 11:55 am. the subcommittee ad]ourned untll
Thursday, July 28, 1966, at 10 a. m)
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SR - House or REPRESENTATIVES,
' CoMMITTEE ON SCIENCE AND ASTRONAUTIOS,
SuscoMMITTEE ON ScreNce, ResgarcH, AND DEVELOPMBENT,
T R ‘~ Washington, D. C.
' The committee met, pursuant to adjournment, at 10:08 a.m., in
room' 2325, Rayburn House Office Building, Washington, D.C., Hon.
Emilo Q. baddario (chairman of the subcommittee) presiding.
Mr. Dappario. This meeting will come to order. : ,
“Our first witness this morning is Mr. Bertram C. Raynes, vice presi-
dent for-applied research, Rand Development Corp. =
Would you please come forward, Mr. Raynes? - o
~'We are pleased to have you here this morning, Mr. Raynes, and we
want both to apologize for not having you here yesterday and to thank
you for being kind enough to stay over for this morning’s meeting.
Mr. Raynes. Tt wasa pleasant evening for me yesterday. - ‘
Mr. Dappario. Please proceed.

STATEMENT OF BERTRAM C. RAYNES, VICE PRESIDENT FOR
* APPLIED RESEARCH, RAND DEVELOPMENT CORP. ‘

Mr. Rayxes. Mr. Chairman, gentlemen, thank you. S
It is an_honor to be invited to make a statement before this com-
mittee and to speak on the subject of the adequacy of present tech-
nology for pollution abatement. My remarks are more personal than
corporate, but they are, I believe and I hope, proféssional. -

" To the question: Is presently available science and technology ade-
q}i;at«'a for pollution abatement? My answer is: No. -The technology—
the ‘application of scientific knowledge to practical purposes—is ob-
viously not adequate, for if it were, there would be less compelling
reasons for these hearings. Eyen where adequate science is easily
available as it is for manv kinds of contamination, it 1s not being ap-
nlied. oris beine applied only partially, . Of course,ore and befig

SCIENCE pecaed, CSPeCIAlIY Al e analing o erealn CoONnLAINin LIt

st kha best science remains academic without aggressive application.
To the further question: What.do we need to 5 o to combat environ-

miental pollution? My answer is: Apply now what science is known
to rémove ‘those, contamiinants which can be removed and, handled,
while'sitiultanecusly improving the technology and discovering the
néw sciedce needed.” T o T ’
“'In ahswering this way, I find myself somewhat at odds with-—as
only one example—the report of the Résearch Management Advisory
68-240—66—vol. 1——13 189
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. Panel, submitted July 1, 1966, to this committee. I do agree that there
is no good present technology for the treatment of certain pollutants;
by good, one means both offective and reasonable in cost. But L:dis-
agree that our environment is being so increasingly polluted because
of a technology gap; rather, it is because of a management gap. Itis
just unreasonable to accept as-fact that those téchnicians who have
contrived to make our increasingly complex. industrial technology

- -economical cannot also devise means to deal with solid, gaseous, or
liquid pollutants in the wastes fromtheir processes. ,

I do not agree that the future pace of pollution abatement must
depend entirely upon new science or teclinology-—certainly not its im-

- mediate future pace. -The major sources of polluted waters, ugly re-

- fuse heaps, and for a substantial part of pollution.in the atmosphere,
are in the management offices-of industrial and municipal plants of
all descriptions. ~It.simply is so much cheaper and so much less trou-
ble to dump stufl or vent stuff-than it is to take care of it, that produe-
tion management will dump and vent just so long as it can get away
Withdoing'it.h ‘ L . . T T

There are two ways to get production managlement. to take action to
deal with their wastes in the kind of workmanlike manner they apply
totheir productionproblems: *. L U0
The first is to make them: want to, Somehow get individuals who
have already coped with a long list of responsibilities to.accept one

ng,o to proceed to clean up their wastes because it is right and
proper... Possibly to get production management to acknowledge that -
they too breathe the air, drink the water, take vacations, and that

their own health and enjoyment are at stake. RS ;
This approach hasn’t worked at all in mest instances, works .{Joorly
, i;.nd ineffectively in others, and even when successful, it’s generally too
“late. L ‘ ‘ e '
The second is to force them to take care of their wastes properly.
Simply to require that the water they dump be pure, regardless of its
conditlon when they receive it. That the gases they vent be free of
pollution.” That their spoil deesn’t in turn despoil other property
or remain ugly, regardless of how poor the area might have been when

they undertook their operations. - et L
. On the assumption that it will be the latter case—that production
management-must be made to take care of its own wastes—it gan. be
presumed that the Federal Government will provide the force., “Local
and State governments haven’t done the job.- e
.. There will be some active dissent from production management, If
*Yyou care to offer some relief, and youmay, may I -plead that:it not
Be in the form of extensions of time to Eﬁllﬁte?1"T'Tf‘anyi?relief?b“é““df?’
Fé¥ed, it should be in the pocketbook: “Except where the technology
*Mttially ‘doesn’t exist for pollution conitrol, wastes should be cleane

g

,p This point brings me to the gap in technology management. The
way I see: it, pollution abatement technological management spends
almost all of its time in identifying problems, developing analytieal
techniques, and the like—and almost no time on solving proliuin:

The result too often is a multitude of surveys and tabulations of data
which have the effect of masking the problems, not illuminating them.
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Inthe water pollution abatement. area, these surveys.lead to cons
fusion and to very narrow viewpoints. A recent Cleveland, Ohio,
‘newspaper item reported, in quotes, a statement: which seems to sum-
marize the narrowness which a surfeit of surveys can bring about.
Before an Ohio legislative subcommittee looking at pollution elimina-
tion, testimony was given that “the crux of the pollution problem isn’t
the effluent, but what is happening in that river * * *.” " I submit to
you—and I hope this is actually the larger view—that the river is not
at fault. - Rivers are the victims, not the villaing. .. . , -
That philosophy is wrong. ' That approach.is wrong. The goals
must not be to find out how much filth & stream ean be made to a,qce%t,,
nor the limits on emissions into-our air, nor the extent the land can be
brutalized. Pollution abatement management—at. every ‘level, in
public or. private service—spends too much time in figuring out how
much it can get away with, when it should be figuring out how: properly
to remove and handle as much of the pollution load as it can. The
way matters stand now, both production management and also abate-
ment management:are interested in getting the environment to accept
as much ‘untreatéd or poorly treated contamination as it can. The
environment doesn’t stand a chance unless both of these managements
change their approach. -The most impressive science doesn’t stand a
chance to become useful technology unless the philosophy be changed.
- 'The goal must be to clean up after ourselves to the point that any
escaping pollutants are the result of accidents, of naturally eccurring
phenomena, or because their cleanup is clearly. still outside present
seience or technology. The goal must be clean air and clean water, not
tolerances and limits, and not how much we can get away with for a
while longer. ‘Unless the philosophy and goals are reassessed, the
brightest technological advances won’t pay off any more than present
practice is paying off in keeping our environment clean. E :
i Ithave listed a few specific. jobs that I might recemmend. - The
first is to get one or both of the technological and production man-
‘agements to.act forcefully to:take care of their waste problems,
notsimply to catalog them. There are dust collectors and precipita-
tors, ‘chemical and bio-oxidation. . procedures, reclamation devices,
shovels and rakes. - Those can be put to use now, without: waiting
foranythingnew. . - . . R . ’ 3
.. Next, I urge the increasing.use of pilot programs, demonstrations,
field evaluations, and similar efforts to bring developing science to
commercialization as soon fas possible:. ' These: should be relatively
large-scale efforts examining wastes as they are generated or exist,
not laboratory simulations. The programs should be authorized to
have flexibility without penalty. If a fault be found in technique-
or-equipment, it should be fixed and the work pushed to a-successful, *

conclusion if any way at all can be found; a fault should be considered = *

an opportunity for improvement, not a4 process failure. - The philoso-
phy ‘in such programs should be that they: will be made to work.
Technological difficulties should not be used as an excuse to. con~
tinue polluting. In essence, pollution abatement work should be un-
dertaken in the same way that production: processes are undertaken;
some, product:must be’ attained at the lowest cogt:and the ;hig?ﬁe& of-
ficiency. The payoff in pollution abatement should be on the same
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basis and the product should be'a clean effluent, and a safe and non-
polluting disposal or reuse of the removed wastes.

~ Without increasing use of large-scale, broadly based, pilot programs,
adoption of improvements in waste treatment will continue to be too
slow. Such programs must be encouraged at the Federal Jevel,.and
usefully at the State and local levels, as well as in industry. Every
project director must have the desire and the freedom to get working

 solutions to pollution problems, and not just to accumulate data.

Since my ‘own work has been mostly in the water pollution abate-
ment area, I think mostly in terms of that particular problem area.

I urge that the Federal Water Pollution Control Administration
b6 authorized to set up a trouble-shooting group composed of ex-
perienced, practical men to help sewage treatment plant operators
out when they have operating problems. And they do have problems.
I have in mind a group which can help get a troubled plant back
on, stream quickly, and this group to be 1fzm‘a.ncedl so that it can travel

%o ‘the scene of difficulty. Sometimes there is a limited municipal
budget for such travel, and help becomes essentially unavailable.

To help make such an effort effective, I urge that sewage treat-
ment plant operators be encouraged to disclose their difficulties, and
not be penalized or ostracized for having them. :
" “As one incidental comment, there’s a fad today of c'a,lling a sewage
treatment plant a “pollution control center.” That doesn’t clean up
sewage it doesn’t even clean up the language.

The subject before the committee is environmental pollution. It’s
& big topic, so wide ranging ideas should be appropriate. I therefore
urge that consideration be given to upgrading the local zoning board
concept, a-concept which makes intelligent control of environmental
pollution difficult. Zoning controls should include ecological consider-
ations as well as the tax duplicate. Asan example, homes.or businesses
should not be allowed to be built on flood plains, flooded out, and then
to use their -plight to push for the damming of free-flowing rivers,
Natural ‘drainage ‘areas should not be automatically assigned as fill
arveas or garbage dumps and so forth. Whole riverfronts or lake-
fronts should not be given over to industry and commerce without
the respite of green areas. Natural areas should not be abandoned to
indiscriminate abuse of their land, water, and air—and simply there-
after called the heavy industrial zone. A new approach is needed
in this area. =~ '
~Antipollution programs'should be designed to deal with as many
pollutants at a time as possible, not just one where more are already
* recognized. - Work to remove sulfur dioxide from stack gases is com-
" mendable, but programs:should be going on to get entirely clean

effluents-—cleansed of ‘all known or suspected pollutants. It should
" be accepted now that when the SO, is gone there will be nitrogenous
compounds; let’s work on them in this generation of ideas and men.
“The same thought could be applied to the refuse problem. There’s
garbage, cans, bottles, cardboard, automobiles, sewage sludge, alu-
minum foil, and industrial residues of all kinds. There are programs
for garbage, and programsfor junk cars, and programs for residues.
T urgs the situation be looked at as the refuse problem, and big selu-
tionis lobked: for and found for the whole problem. That is w-h-o-l-e.
Tt could be the big hole, h-o-1-e, problem, though.
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_ On the subject of poisons such as the pesticides, a-reversal of typical
attitudes might be ﬁelpful.k ‘Instead of comforting the public with
statements to the effect that “there is no evidence that these pollutants
have unfavorable effects upon humans,” let’s see some evidence that
they are definitely not harmful. Sometimes the background to.the
statements which begin “there is no evidence that * * *” really is
that there is simply no evidence whatsoever. One way or the other. -
I submit that there should be less dialog on pesticides and more
facts. Establishing how much poison an animal species can with-
stand by killing specimens off by varying their exposure to it, is still
basically the same old how-much-can-we-get-away-with  approach.
We should know how poisons kill, the mechanism by which. they
work, and then we could evaluate their long-range effect more intelli-
ently. And, perhaps decide that some of them should no longer ever
e used at all. : B

Others have testified before you or will testify to additional areas
where new technology is needed, on incentives of one sort or another,
standards, and on policy in pollution abatement. My thesis is that
pollution abatement philosophy should be to clean up all wastes and
effluents to the maximum extent possible now, and with known means,
‘while new science is being obtained. The goal should be to improye .
upon these methods to make them more economic and increasingly
more effective. The aim should be to reduce the pollution loads on
our waters, land, and atmosphere, not to force them to accept more. -
The standards should be fresh air, pleasant vistas, and clear, clean
waters. The activity should be to put newly developed methods into
use just as soon as they become available, and to do whatever is neces-
sary to speed the development of improvements in these methods to
make them increasingly more effective and economical. o

Thank you, sir. ; :

Mr. Dabparto. Thank you. As we have proceeded with these hear-
ings, Mr. Raynes, I can’t remember anyone who has disagreed with
your basic thesis that everything possible should be done now with
what is available to us. - We must also seek new methods of abatement.
But I do think that even though we accept this thesis, there may be
differing opinions as to how to get there. 1 wonder how you apply. that
to your own feeling about the wrong approach to the situation. On
page 3 of your statement you say the goal must not be to find out how
much filth a stream can be made to accept.  Some people appear before
us and say that we should apply standards and that we ought to.find
out what a river contains and what it can stand. - Are they wrong in
accumulating information of that kind so that they can develop.a
program which takes into. consideration the sitwation around.them.
Isn’t it true that you could not possibly begin to solve the problem
unless you knew where you stood, how much time you had to correct
it, and what the pressure of the environment around you was at-that

articular time? Don’t you oversimplify the issue by saying that this
1s hot something that ought to be done? T ; '

Mr. Ray~es. That approach is one that I do not agree with, sir.

. "Mr. Dabparto. How do you get around it since it exists; sir? .

Mr. Raynms. Well, I-would suggest cleaning up the effluents and
seeing what happens to that river. Instead of surveaying and: then
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making an estimate of what might occur 5 years from now, simply
clean up all the effluents and see what the river does.. I have witnessed
a'very contaminated river begin to recover itself in as short a period
@s&? ‘Wweeks when certain industrial effluents stopped being dumped
into it. ce . ; SoL
- Mr. Dapparro. 'Well, let’s take a big proposition which has been
ut before us—-the expenditure of some $25 to $30 billion for separat-
ing sanitary and storm séwers. Some people say we ought to begin
this program immediately and make arrangements 'to‘-sEend' this money.
This is a big program which falls into this proposal of yours. Since a
solution is sivailable and we probably.could obtain the moneys to do it,
should we do it or should-we in fact take a look at the environment
within which this whole program would be:developed to see what the
Zauses and effects of it might be? ~© oo b oo L e
- Mr. Raynzs. Of course I don’t think every survey is ill-considered.
Many of them are very worthwhile and should be carried out and used.
Concerning this particular subject you are talking about, I particilarly
do think that all facets should be carefully thought out, both the
. separation and also the expenditure of such funds. But there are
many other situations where it is quite obvious that cleaning up
for Instance, an oily waste would be beneficial; that is the sort of
individual situation'I don’t believe needs to be evaluated any further.
“Mr. Dappario. The reason I asked you that question was that I
thought you had that in mind. It seems to me that we ought to
try to take that perspective because there is so much in what you
: }1‘:4(1'. Rayxes. T don’t believe that surveys made so that intelligen‘t
deécisions can be based on them are not worthwhile. They certainly
are. But surveys to continue the license to pollute I disagree with. -
~ Mr. Dabparro. On that particular point, somewhere in your report
you talk about programs that ought to be authorized and that 6ught
to have some flexibility without penalty. =~ L x:
Mr. Rayxzs: Those are pilot programs; yes, sir. : ,
Mr. Dapparto. You are taking into consideration that there are
some problems. e ey T SRS
Mr. Raynes. Oh, sure. S “
M. Dappario. And that thismustbe considered.” -~~~
" Mr. Rayxes. But I believe it is the same kind of problem any pro-
duction process faces. -Someone designs a production process -and
builds a plant. Take a chemical plant; he starts it up -and maybe
the product isn’t quite right the first week. Perhaps the yields are
somewhat low or the costs are a little bit too high. He doesn’t auto-
‘matically abandon the whole idea. He goes ahead and works on
his problems until he gets them fixed. I believe that pollution abate-
ment technology today is available for many or most pollution prob-
lems, but it is not being applied. Does that answer your question?-
Mr. Davpario. Yes. As I understand your statement and as I un-
derstand your philosophy about this, it boils down to the recognition
of the need to apply the technology which is available to us today
which is not: being ‘used, and which could be done easily.” “You did;
in fact, make a point abott shovels and rakes and I quite agree ‘with
you, but I think that as we overcome those basic problems which can
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be taken care of with information available to. us, we still -do not
overcome the great bulk of the pollution problem which stands before
us. You direct your efforts and your thoughts to.the solving of this
through better management practices and through these pilot pro-
ams. e : . -
ngr Raxynes. Pilot programs to get the new science to the commer-
cial stage as quickly as possible. . . .~ . Lo
'Mr. Dapbarro. Using the example of the separation of sanitary and
storm, sewers, I would -expect that that would be one area in which
some. pilot. work might be helpful:. .-~ ... .. . c L

" Mr. Raynes. Yes,sir. . .coo 00 RPN P
. M, Dapparro. Mr: Raynes, how do you think we should put together -
the findings and evaluations.of the pilot programs or.demonstrations?
Do you think this is a Federal responsibility alone or.should we bring
in both industry and State governments?: . - . R
- Mr. Ray~es. I think it has become a Federal responsibility since,
in general, no .one else has.done it. I think it would be very nice te
- encourage the participation of industry and of State governments and
even. of local governments.. If you, could get it somehow, that would
be: very, very helpful. - But ‘bas;ftie'matt;er stands now as I understand
it, it'is up to the Federal Government to provide not only the money
but: the impetus. e e gt T i .

- Mr. Davpario. One of the suggestions you have, and I think it is a
good one; is to set up a troubleshooting group composed of experienced
men. - Do you make that suggestion because it would be possible, con-
sidéring the manpower situation, to put: together teams of that kind
whereas.it would be extremely difficult to develop that kind of compe-
tence at each level where work of thiskind isneeded? ... ..

- Mr.:Ravwes. ‘No, I actually made that suggestion because, in one
of .our projects we are carrying out in my company for the Federal
Water Pollution Control Administration, we are attempting to find
2 more economical and beneficial : disposal “of ' sewage sludge . from
- existing conventional sewage treatment plants, . The eoncept is to:use
the sludge in the reclamation of areas which themselves pollute, such
as strip mine lands. When we go to-a sewage treatment plant and
ask them if we can have some of their sewage sludge, the operators
will be very, very pleased to let us have it because its disposal is the
bigwest headache in the treatment of sewage today. . 7" - e
.- However, quite often these fellowssay: “Well, you know, T’m having
trouble with my digestor and it has been:out of service s _couple-of
months. T can’t get it back on stream.” And we inquired of many -
of them : “Why don’t you get. some help someplace?””- The only thing
they can do, really, is make a telephone call or write a letter. . They
ﬂon’t have travel funds. - A-small town can’t-afford to or won’t send
its sewage treatment plant operator here to Washington or to Cincin-
nati or wherever it ‘is required he go for help, and so the guy just
has to strugele aleng. Sometimes the struggle might take a:half
year, and during all that time the receiving water below the sewage
treatment plant_is getting more polluted than it should be’getting.

_Mr, Dappirio. Thensthis does get us back’ to manpower capability.
You have people: running some of these plants who are not‘able to
handle these problems themselves because they do 1i6t-have sufficient
technical training.
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Mr. Raynes. Any good technical man will accept help when he has
aproblem, ifhecan findit. -~ B L
M. Daobarto. The object is to make available the opportunity to
. go to'a central source? o S DT T
©~ Mr.Raynes. Yes. Ortohavehelp cometohim. e

- Mr. Dapparto. You dor’t-eliminate the *‘epoésibi:};iﬁy' of placing: re-

sponsibility on a State or local area as well? S e

“Mr. Raynes. No indeed, siv. . i Lo

Mr. Dappario. Have you any reason to believe that industiy is'be-
coming interested enough in pollution abatement to go'to a company

such as yours to have work done for them ? o L

. Mr. Raynes. They have—yes, I see signs. Many companies are
now be’ginnin‘%to look into water pollution. TIndustry'is beginning
to recognize, I think, that there are business opportunities there for
one thing. That incentive is plenty strong, very worthwhile, - =
" 'We do see it. Rand Development has not been approached as yet
by any company to undertake research work. Contract research and
development is the basis of my corporation’s charter. We haven’t
had very much of that, but we have had people come and want to talk
to us about the possibility of cooperating with us in the pollution
- abatement field. ' ‘

~ Mr. Dappario. You used the example of a man running into diffi-
culty with his plant and having to spend 6 months waiting for help
or working to get it back into shape instead of being able to go to a
central place for immediate aid. "How about the problems of poor
design and inadequate facilities which confront the people who run
these plants? ~Don’t they need to have some kind of advice available
to them to supplement what they already have with new techniques?
 Mr. Raywnes. I think that would be a very worthwhile addition.
As much help as they can get, as much frankness about the problem. as
they could give. , ' : R o

Mr. Dappario. This falls within the category of unused potential

which we already possess. .~ =~ ' U
'~ Mr.RaywnEs. Yes,sir; Ibelieve that,

“Mr. Dabparro. Mr. C,ona.ble?v PR SRR L S

Mr. Conaprr. I don’t want to belabor this license to pollute point
any more. I think T understand what you are saying. - 'We really have

a priority tﬁroble,m though, don’t we? Assuming there isa limited re-
souree in this field—and I am afraid we have to assume a'limited re-
source in every public field-—we are going t6 have to decide where the
pollutants are doing the most damage s’mdlg we are going to have to con-
‘tinue to survey the practical matter regardless of what our ideal point
of view wouldbe. : CETe e e o

Mr, Raynes. T hope not but T suppose that is the practical side of the

niatter. I'd prefer to see it otherwise. - . S

. "Mr. Conanre. I understand your point and I think the how-can-we-
get-away-with point of view is a dominant one in the field. -
© Mr. Raynis. Iam afraid itis. - - SR SIS R
Mz Covaere. ‘I don’t see any practical way to get away from it com-
pletely because we can’t just clean up-every stream tonight. . = °

7 Mr. Raxnes: Noj I don’t think it-can be done by nightfall. But we
could get started by then. ’ . T



