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FISCAL POLICY AND THE ENERGY CRISIS

YRIDAY, JANUARY 25, 1974

U.S. SENATE,
SubcoMMITTEE ON ENERGY
oF THE COMMITTEE ON FINANCE,
Washington, D.C.

The subcommittee mot, pursuant to recess, at 9:40 a.m., in room
2221, Dirksen Senate Office Building, Senator Mike Gravel (chairman
of the subcommittee) prosiding.

Present: Senators Gravel and Dole.

Senator GraveL. The hearings will come to order. :

Again we have a continuation of the hearings on S. 2808 and
related areas of the energy crisis with the hope of developing policy
options to be undertaken by the Finance Committeo in meeting its
responsibilities to the Senate.

¢ have a distinguished panel of witnesses today. T would anticipate
that we would probably get through three or four of them this morning
and go on this afternoon. We will probably adjourn around 12 o’cloc
and como back at 1:30 or 2 o'cloclk.

We are fortunate that the Senate is not in session as we should
have no interruptions and can concentrate on the task at hand.

Our first withess is Hon. Dixy Lee Ray, chairman of the U.S.
Atomic Energy Commission.,

Dr. Ray, would you please come forward and bring anyone that
vou wish to sit with you to assist in your testimony. I must say I
am an admirer of yours. As you know, I have been a critic at times
of the AEC, yet I think I have the distinction of being ono of the few
Senators that has pushed for an increase in the AEC budget on the
floor of the Senate, and been successful, independent of committee
action, My criticism I hope has been construetive, and certainly on
my side it has not been an effort to decrease your budget but to
increase it because of the important task that your organization has
et for itself in the total spectrum of satisfying human needs.

Thus I am very happy to have you here. I think you have been a
positive influence on the Commission. I think your leadership is
recognized, and I am glad that you are the chairman of the AEC.

Doctor, it is & pleasure having you here, and the floor is yours.
Proceed as you wish,

(1331)
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STATEMENT OF HORN. DR. DIXY LEE RAY, CHAIRMAN, U.8. ATOMIC
ENERGY COMMISSION; ACCOMPANIED BY L. MANNING MUNTZING,
DIRECTOR OF REGULATION, ATOMIO ENERGY COMMISSION; AND
MARCUS A. ROWDER, GENERAL COUNSEL, ATOMIC ENERGY COM-
MISSION

Dr. Ray. Thank you very much, Senator.,

May I oxpress my appreciation for your very kind words? We
ki:ow that wo have had lots of good discussions with respect to nuclear
enorgy, and I think that ono of the finost things that has emerged
aro the voices of responsible criticism. These voices help anv agency -
in any new technology as nuclear energy is, to b responsive, and to
stay on its toes. When you get imbued and very much involved in
any technolog{. sometimes you cannot sco the forest for the trees,

So I think it is a very important thing in the public interest for
open discussion to take place. Responsible criticism such as you havo
provided has been good for the agency, and we know that we can
and we will continue to bo responsive. ‘

I would like to introduce the two gentlemen with me at the table
this morning, To my left, Mr. Manning Muntzing, who is Director
of Regulation for the Atomic Energy Commission; and to my right
Mr. Marcus Rowden, who is our general counsel.

Wo are pleased to be with you this morning, and we will be happy
to respond to questions which you may have.

As you know, I have a prepared statement. I thourht I would
read from it but summarize it a bit since it might otherwise take
longer than necessary.

e are here to testify on S. 2806, the Energy Revenue and De-
volopment Act of 1973. The task of achieving a capnbility for ener f(
independence for this Nation, which is a primary goal of this bill,
is a task which has consumed a mn{or part of my own energies for
the past several months. Therefore, [ do appreciate this o;l)portumty
to express my views on this extremely important and timely subject.

The Atomic Energy Commission 18 very much interested in the
underlying goal of S. 2806: To organize the energ& offorts of the
Federal Government in such a way as to assist the Nation in estab-
lighir}g a posture for achieving energy independence by the mid-
1980’s. )

The energy shortages of today and those Jwrojected for future
decades stem, in part, from the lack of a coordinated national pro-
gram for energy research and development over the past 10 to 20
years. Toduy’s shortages impart a long overdue sense of urgency to
the effort being launched to meet not only immediate requirements
but also the growing needs of the years ahead. o

The energy challenge posed by the immediate future carries with it
an unparalleled opportunity for the Nation to emerge better equipped
than ever hefore to pursue the higher goals of domestic and inter-
national opeace and well being. .

8. 2806 includes a wide range of provisions relating to energy. These

rovisions involve taxes, research and development policies and organ-
1zations, technolo%y assessment, price controls, import and export
policies, and oil and gas production. I plan to confine my statement to
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those areas of greatest concern to the Atomic Pnergy Commission and
expect that other witnesses from the executive branch and from in-
dustry will discuss the areas of greatest concern to them.

As you are aware, the establishment of a Federal Enerfy Adminis-
tration was first proposed by the executive branch in draft legislation
submitted to the Congress on Docomber 4, 1973. That legislation,
which proposed a considerably different Federal Energy Administra-
tion from the one now under consideration, was subsequentl& intro-
duced in the Senate as 8. 2776, underwent hearings by the Govern-
ment Operations Committee, and passed the Senate on December 19,
1973. As described by Mr. ﬂoy Ash, Director, Office of Management
and Budget, in testimony on 8. 2776 before the Government Oper-
ations Committee on December 6, the Federal Energy Administration
would concentrate “on the immediate operational needs of minimizing
the adverse impact of the fuel shortage, incrensing our energy supplies
and reducing our energy demands."

A soparate organizational entity was proposed by the President to
denl with the longer range goal of developing and improving tech-
nologies which can be called upon to yield new approaches to croating
and using energy. I am referring, of course, to the Energ' Researc
and Dovqlogmont Administration, commonly called ERDA, as pro-
gosed in S, 2744, upon which hearings were also conducted in Decem-

er by a Subcommittee of the Senate Government Operations Com-
mittee. That bill would form a new energy R. & D. agency by bringing
together some of our Nation's best talent in research and develop-
ment. It would draw not only from the resources and extensive expe-
rience in technicul manugement of the Atomic Energy Commission, but
also from the professional talent in fossil fuel development of: the
Interior Departinent’s Office of Coal Research and Bureau of Mines’
Energy Rescarch Centors. From the Environmental Protection
Agency it would acquire expertise on the development of alternative
automotive power systems and on developing technology for con-
trolling omissions of air pollutants from stationary sources usin
fossil fuels, ERDA would also perform functions related to solar an

eothermal energy development, which would be transferred from the

ational Science Foundation. )

Returning now to the energy organizational proposals in S. 2806,
there are several comments I would like to make regarding the pro-
Posed transfer under section 310(a) of AEC’s functions which relate
‘primarily to the peaceful uses of atomic energy.” )

First and foremost, I am opposed to the transfor of these functions
to the Federal Energy Administration. I remain firmly convinced that
it is wise and sound to create two separate organizations to deal with
energy matters as proposed by the President: the Federal Enorgy
Administration, as envisioned in 8. 2776, and the Energ%Resonrch and
Development Administration as embodied in 8. 2744. Both organiza-
tional arrangements have received considerable scrutmly' they have
undergone hearings in both the Senate and the House o kepresenba-
tives; and éach of them has completed at least one major step on the
way to full congressional approval. As I mentioned, S. 2776 passed the
Senate on December 19, and H.R. 11510, the House counterpart of
S. 2744, passed the House on the same day.

|
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. The two-agency A{)pmach will permit the President to have report-
ing to him separately two agencies with quite different but equally
important missions. One of these, the FEB, not only can take rapid
and decisive action in response to developmeants resulting from the
energy shortages facing the Nation, but also provide centralized direc-
tion and mnnngement of energy policy. The other, X RDA, can mobilize
those efforts that are needed to generate nnd accelerato research and
development activitics on all sources and forms of enorgy so that fossil
and nuclear fuels, advanced energy a:mrees, couscrvation of energy,
and environmental considerations will all receive full recognition and
appropriate emphasis.

nergy research and development activities arn dusighed to alter
present onerfy dependency relationships by reducing ¢nergy require-
ments, developing new onergy sources or substituting plentiful re-
sources for scarce ones. In one sense, the purpose of research and
development is to change the status quo with respoct Lo energy tech-
nology. The FEA on the other hand would bo an agency which must
of necessity' be concerned with availuble technology. 1t would be
charged with insuring that the present energy systom meets national
needs now and in the near future, Like its predecesscr agencies, FEA
would movimbllv be caught up in the concerns and problema of current
fuel and technology interests. In such an environment, it is not reason-
able to expect that the agency would launch and maintain vigorous
research and development programs whowre benefits would be realized
onlgv after many years of study. . ,

ection 310 would apparently transfer all AEC functions, including
research and development and licensing and regulatory functions, to
the proposed Federal Energy Administration. We find this feature
undesirable becauso we believe the time hus come to treat energy
R. & D. and the problems attendant to the licensing and regulation
of nuclear powerplants separately. As the current energy crisis has
deepened, we as a nation have come to realize that we are faced with
o very serious challenge to find those solutions which will most
quickly and effectively lead us toward energy self-sufficiency. The
reorganization of energy R. & D. functions in the Federal Establish-
ment as provided by S. 2744 and 8. 2776 seems to be the most ap-
propriate way of giving comprehensive and systematic direction to
golving our energy problems. The solid growth of the nuclear power
industry in recent years has greatly incressed demands upon the
AEC in the area of regulation of the peaceful uses of nuclear energy.
The time hus now come when the scope and the magnitude of the
regulatory function ret;uires the undivided attention of a single agency.
The proposal in S. 2744 to provide for a separate Nuclear Energy
Commission is another step in the evolution of governmental control
of nuclear development and uses, and we strongly support it.

Another point regarding the transfer provisions of S. 2806 is that

they do not make clear what would bo transferred to the new Federal
Energy Administration in addition to certain functions of AEC.
Additional transfers of functions from other agencies would be per-
mitted by section 311(a) but would require future Presidential de-
cision and subsequent notification to and tacit acceptance by the
Congress. It also gives no assurance of a unified Federal approach to
energy R. & D. as called for in the statement of policy and purposes
set forth in section 101(3).
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Title IV of section 2806 would establish a Commission on Energy
Technology Assessment, consisting of an Energy Technology Assess-
ment Board, and a Commission. The Board would be composed of
22 members, including the Commissioner, with seven members each
from the field of economics, the field of engineering, and the fields of
the physical, biologicul, or social sciences. This is embodied in section
401(c). We believe that any effectively managed energy administration
should develop its own capability to undertaﬁe continuing assessments
of the value of its programs and provide effective research and develop-
ment planning and execution. A separate Commission on energy
technology assessment could have a potential for causing a diffusion
of responsibility and conflicting orders of priorities. We consider its
creation unwise.

With regard to the establishment of an energy trust fund and the
other provisions of S. 2808, we defer to the views of other Government
agencies having responsibility and greater expertise in these matters.
As a general observation, we might comment that while the imposi-
tion of an energy tax is an accepted method of raising revenues, it
seems preferable for energy R. & D. financing to compete with other
demands on the tax dollar through the budget and appropriations
process. However, this in no way lessens my conviction that we need
n sustained and adequate commitment to research and development
to meet the Nation’s future energy needs.

If we are to achieve the capability of energy self-sufficiency by
the mid-1980’s, we must rapidly begin to demonstrate our determina-
tion to accelerate the development of technology in conservation
in the fossil and nuclear fuels area, and in the solar, geothermal, and
fusion fields. We believe that we have made a beginning developing
of the recommendations for an integrated energy R. & D. program
for the Nation as contained in my %ecember 1, 1973, report to the
President.

To summarize, Mr. Chairman, I would like to reiterate my support
for an independent Energy Research and Development Administra-
tion together with a separate Nuclear Energy Commission to per-
form the licensing and regulatory functions now performed by the
Atomic Energy Commission. For this reason, we do not favor the
establishment of a Federal Energy Administration as proposed in
S, 28086.

This concludes my prepared testimony and I would be pleased to
respond to your questions,

Senator &RAVEL. Thank you very much, Doctor.

To start from the beginning of your statement, apparently its
thesis, and obviously a thesis of the administration, is to have a dual
effort, one of R. & D. and one of immediate executive action to cope
with the emergency. The Federal Energy Administration as pro-
posed by the administration would be terminated when the short-
range problem has been mit,i%o.ted.

In your statement, you talked of the obvious problem of the lack
of planning up to this time. We have not addressed ourselves to a
coherent energy policy for the Nation.

Would not the ingredients of having a dual system or a tandem
system, one with a lot of executive power sitting over here, worrying
about the emergencies in the late afternoon, as one part, and the
R. & D. guys sitting over there in their, what some would term
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“‘unrealistic”’ vacuum, doing the long-term research, would that not
cause a duality of purpose and add to the incoherence rather than the
approach taken here, which is to bring it all under one roof so that
we have some accountability and an integral leadership pattern?

I know that the administration has taken these two separate acts.
I am not married to any particular proposal, but it would seem more
logical and efficient to have one integrated structure with the nec-
essary power and ability to go ahead, because the shortrun problems
are no different than the longrun problems. The only difference is,
th(Br are more immediate. .

r. Ray. Well, that is a very good statement, I think, of the situa-
tion which does exist. What we have really in any area like this is a
long spectrum of events, from the development of basic knowledge
which requires a considerable effort in scientific research, even in areas
where there does not appear to be an immediate payoff, through all
of the aspects of energy utilization and development to the immediate
transfer of a technology to the private sector, and the problems of
getting, distributing, and using energy. There is also a question of
whether that task should be considered in a total picture under a
single agency, or whether it should be divided up into more manageable
segments. At what point one should make such divisions is a question
I think that can be discussed at great length.

From a philosophical point of view one can adopt a number of
equally acceptable management schemes, but I think from a practical

oint of view what actually works out is that distinct areas of responsi-
ility, where they are distinct, and limited, generally result in more
effective action. C

If we look over the structure of the Federal agencies at the present
time, there are very few agencies without some research and develop-
ment responsibility. Indeed, one of the problems today is the fact that
various_aspects of energy and fuels research are a portion of the
responsibility of a large number of agencies.

enator GRAVEL. %’Vell, making the comparison with the space
agency, when we decided we were going to put a man on the moon,
we had NASA, and that was the aegis of it all.

Now, how would that program have worked if we had said, well,
we have got an ego problem in competing with the Soviet Union since
they have just launched Sputnik, and we will take care of that short-
run problem by setting up one agency with a lot of power, but then
we will put the eggheads all over here somewhere in California or
Florida and let them go off and do their number. I wonder how soon
we would have gotten a man on the Moon that way. What would be
your view to that? o

Dr. Ray. Well, sir, I would consider NASA an egghead organization.
That was a research and development program. It did not have any-
thing to do with resolving any present-day problems of supplying of
things to the civilian economy. That was a special task totally assigned
for a research and development program.

The basic scientific principles were understood, but there was a
great deal of research that hag to be done to find the right technolo&;es
that would work in an environment. We were not totally familiar
with these technologies and there was an enormous amount of basic
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research that had to be a central component of the task. R. & D. was
the name of the game so far as NASA was concerned.

Senator GrRavEL. I think that makes a compelling statement of
comparison.

Dr. Ray. And whatever there has been, I think that history will
show that where there has been a need to accomplish a task—when it
was clearly somothing that had to be done but required the develop-
ment of new knowledge, or the improvement of technologies, while
principles were understood—the assignment of that to an independent
agency has been the most effective way to accomplish it.

Senator Graver. Well, in drawing it one step further—and I see

- the merit of that—if there are differences between the immediate policy

with respect to the shortrun problem of shortages and the long term

R. & D. policy, the only real place to arbitrate the difference is in the

White House, because you have two agencies of Government.
Dr. Ray. That is correct.

' Senator GRaVEL. Which creates a situation that Jack Kennedy was
fond of describing as, “I think it is a good idea and someone should
try to get the Government to go along with it.”” But with the climate
that now exists in the White House, with problems besetting it from
other areas, how much attention do you think you could get from the
Office of the Presidency, to act as effective arbiter between possibly
conflicting bureaucracies, personal ambitions and possibly conflicting
goals, if you have two separate agencies going their merry way?

Dr. Ray. Well, I think then the situation described in general,
Senator, will Krobnbly always oxist. But if I can speak from the stand-

oint of the Atomic Energy Commission, which is my responsibility:

egardless of what conditions exist in the Feloo overnment, we
have had no problems in gcttin% the attention « * the White House
when we needed it on a_ particular problem, nor ja arbitrating any
question of interrelationships with other agencies. And I think I can
say with complete justification and with evidence to back it up that the
Atomic Enorgy Commiission is continuing to perform effectively its
role in its research development and in its regull:ltory functions, what-
ever the political climate may be.

Indeed, I think that the effectiveness of the manageable independent
agency approach to performing tasks of importance, will depend very
much upon the leadership. There will always be, I think, hea thg inter-
action between agencies with similar or overlapping responsibilities;
but this is in my opinion, sir, a good way to administer the necessary
work of the Government.

There have been, as you know, many proposals in the past to create
a Department of Science, which would be a large umbrella organiza-
tion to accomplish all aspects of the scientific work in which the
Federal Government has obvious responsibility and concern. But
whenever the discussion comes up in the Congress and hearings are
héld and attention is focused upon it, it is recognized that, however
pleasing such an overall philosophical concef)t is, in practirnl matters
1t just does not tend to work out very well. 1t is too all-encompassing.

Senator GravEL. Well, you know, Doctor, I think we should com-
mend you, because it just dawned on me where our differences are in
this regurcj. I set up a Commission on Energy Technology Assessment,

28.243 O - T4 . pr4 -2
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which in your statement you disagree with because you have built in
already the automatic check and %mla.nce by separating the R. & D
and the more executive and mundane activities that would obviously
be a check against each other, as you view it. But the way I structured
the bill was to have the whole thing under one energy administration
but with a commission that would act as adversary, and I think there
is no cognizance of that adversary.role in your statement except as you
are explaining it now.

Do you see the need for an adversary role within the operation of
Government and its bureaucracies? So let me just commend to your
thinking and the administration, that what you as a person are offer-
ing, and your leadership and advice within the administration, have
begun to appreciate the need for an adversary system, be it inside or
outside of Government.

This is a matter of personal preference, but let me just suggest that
the Commission on Ignergy Technology Assessment would not bear
the responsibility for policy as you infer in your statement. In my
mind it would bear the responsibility of doing what many public con-
stituencies are doing to the AEC now, that 1s, assaulting them from
afar. Now this assault is publicly financed through the largesse of
generous individuals, whereas I would like to see that process be financed

y Government.

It may appear inefficient, but in our system where we aro all sort of
“vectored’’ and all vested interests, it is very difficult to break through.

I want to commend you and your leadership right now because
when you are sitting here before me soying that you think that the
licensing procedure should bo taken away or separated from present
AEC activities, I am reminded this is a proposal that I suggested in
May 1969. I was roundly excoriated by the AEC leadership at that
time, and by the administration.

Dr. Ray. You were a prophet without honor.

Senator GraveL. Well, the whole thought then was the same as
now. We all need discipline, you need discipline, and I need discipline,
and the best hope of (ﬁsciplino is not one which I engineer but which
other people engineer upon us. o

Am{) so I would just commend to your assessment, within {our
counsels, just an analysis of this parallel. T think you see the check
and balance system within two agencies o‘)erating in the total energv
field. What thave structured is a total administration to handle
energy, but then a separate, outside-of-Government group of people
who can be properly funded to do their job on the Government or
on the private sector, wherever the chips fall. And as: they get infor-
mation, since we are all honest people looking for the truth, I guess
we can take it sometimes, even if it hurts a little bit. .

Dr. Ray. I think that is very true. Anyway, we are both striving
toward the same goals with perhaps a different organizational pro-
posal or way to get there. But it is quite clear that the objective is
the same.

Senator Graver. Thank you, Doctor. ' ) .

In another area in your presentation, you make mention of your
report to the President. I was cognizant of that at the time, and felt
that it was f'ust throwing money at the problem. A lot of times money
solves problems, but you can take a sackful and just throw it, and I
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was hoping that we could see a more imaginative approach to broaden-
ing the spectrum of possible activities. I noted later on in your pro-
posal the study that ensued, the Cornell Workshops, and your analysis
of that workshop which identified five tasks.

I wonder if we could get the detailed study so that we may include
it in the record, because the AEC is probably the only area of Govern-
ment that has done that type of detailed thinking with any specificity
on the spectrum of dpossibnhties.

Dr. Ray. I would be very happy to provide that, I brought a copy
of the main report with me this morning. I would be happy to leave
it with you. We will ﬁwovide more copies for your committee, if you
- would like, and we will send in the full published results of the Cornell
Workshops, which are the backup material,

Senator GRAVEL. The main report is in summarized form?

Dr. Ray. Yes.

Senator GrRAVEL. Very good.

I would like one copy personally, one for the record, and then we
will have the full report.

Very Rgood.

Dr. Ray. We will be happy to do that.

[The ‘“Report of the Cornell Workshops on_the Major Issues of a
National Energy Research and Development Program,” was made a
part of the official files of the committee.]

Senator GrRAVEL. After reviewing that, I would be more capable of
going into other areas with you at a later date, but let me just ask
whether, and it is not in the legislation right now, you think it is
possible to put in some time frames which in themselves would act as
d{sci%lines on the various technological possibilities that could take

ace )

d Let us say, would it make any sense to say we shall have on line—
and these are {)olicy guidelines, obviously—uz kilowatt-hours of wind-
power; we shall have on line x kilowatt-hours of sea thermal power;
r kilowatt-hours of solar cell power, so that we have some guidelines
to force the situation.

Do you think this would be too hazardous from a legislative point
of view?

Dr. Ray. One can always set target dates, and from the standpoint
of developing the knowledge and doing the engineering, to get the
technology operating, I think some reasonable guesses can be made
s0 that ﬁlose target dates have some validity. ~

But then the picture becomes complicated by two facts. Would
- these target dates be set for a government program which would be
organized and directed, say, by an administrator utilizing Government
laboratories and personnel so that you have all of the ‘parts of the
picture in place to make certain that the work does get done and the
target dates are met as close as possible? Or is it to be done by co-
operative work with private industry, by Froviding various sorts of
incentives for scientists and engineers and organizations outside of
the Government to perform that work, in which case the control of the
pace of the program is very much less? .

The second factor which impinges upon being able to meet target
dates are very practical things such as the availability of basic ma-
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terials and component parts for engineering development. I will come
back to that point in a moment. We must also remember the sorts of
constraints that are on the technology, particularly where the tech-
nology is in the private industry in the terms of tax controls, in terms
of price controls, in terms of a number of economic and environmental
considerations that will have some impact upon the ability to reach
that target date.

For example, purely from a technology point of view, we can start
right now extracting oil from the shale Yands of the Western United
States, It might be rather inefficient and be more expensive than if we
targeted production of so many barrels per day at a date further into
the future so as to develop step by steF a series-of pilot plants of in-
creasing size, each one incorporating the improvements that were in
the previous plant.

Senator GrAVEL. I appreciate that, but if we talk in terms of a
timeframe within which we want to reach some point, you can reach
that goal technologically let us say in 5 years, 10 years, or 15 years, and
obviously the longer you take the more “‘efficient” in terms of expendi-
tures of dollars you can be. But if you say at that date, we want z
capacity of ener%y production then we may not be able to go the nor-
mal route; smaller prototype to larger prototype to working model.
Maybe we should take it right from the drawing boards and go to the
full scale operational model and pay the extra cost involved; and at the
same time get the extra production earlier and work the bugs out. It
will cost us in the long run, but then again so will it cost us to continue
to delal}i.

Dr. Ray. Yes, sir. . '

Let me use coal gasification as an example. If we say we want to
have so many Btu’s or so many cubic feet of gas produced from coal
by such and such a date, we have to mine more coal. The coal is going
to have to be used for other things, too. We can either deep mine it or
we can strip mine it. There are other kinds of constraints to determine
how fast one is going to be able to get the coal out of the ground: en-
vironmental laws, the problems of mine health and safety, the question
of people who are already trained, capable, skilled, able to work as
miners, or how fast one has to train new people to do that kind of job.
We must also consider the development of mining machinery so that
you just do not send a bunch of men down a mine with picks and
shovels, but rather acquire the complicated machinery required,
particularly in the deep mining. It takes time and allocation of ma-
terials actually to construct the machinery to do that.

Presently we are mining something over 600 million tons of coal per

ear. I think my figure is correct. And, just as an example, if the exist-
ing electrical energy generating stations which are now burning oil
and could convert to coal actually did convert this year, we would
have to mine more coal. Given the existing amount of machinery and
amount of manpower, it is not likely we could mine a sufficient in-
crease of coal in the next year or so to accomplish that goal of convert-
ing those powerplants to coal burning, much less adding on a new pro-
gram that will require, coal for gasification purposes.

What I am saying is that the technology may exist.

Senator GrAVEL. I see very clearly.
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Dr. Ray. But there are lots of other considerations that may make
the targeting date itself unrealistic.

Senator GRAVEL. Well, that is borne out very clearly when you look
at our system where the dollar is quite a disciplinarian, and realize
that the profits on steel have risen last year by 100 percent, denoting
the amount of pressure the industry in receiving from various areas
to satisfy the need for steel for drilling or for oil rigs or coal digging
equipment, or the other areas we are talking about.

Dr. Ray. Let me just mention the enormous coal deposits in your
own State of Alaska. Around Cook Inlet, for example, there is very
high quality coal, but we must think about how long it will take to
develop a mining industry in that area and actually have coal brought
to the surface and how long will it take to build the reﬁnin%capaclty,
the kind of chemical engineering plant required, even using the existing
technology. :

Senator GraveL. Well, do You share my view, then, that the private
sector probably cannot do that prototyping because the economics
may not be there to make it profitable in a short timeframe, even
ignoring the problem we will have in the apportionment of resources
in order to get the basic tools. '

Dr. Ray. That is right. :

Senator GravEL. But assuming that will translate itself out and
that our productive capacit, couf‘d react as rapidly as probably any
in the world, the problem then comes to, not so much as to who is
going to get the resource first, but whether the economics at the other
end may not justify large costs initially.

Dr. Ray. That is ri%ht,, and we cannot ask private industry to take
lthat risk unless it can have some kind of better guarantee than it now
188,

The system where there is a guarantee of purchase of the product—

Senator GrRaveL. Well, then, that leads me into the figure that the
administration hangs on to somewhat religiously, and that is that $2
billion a year will do the job. _

We are presently spending about a billion dollars a year, so that is
just about doubling our effort. OK, so we double our effort. It is $2

illion a year, and as you point out here, we can probably get that
through the normal appropriation process, competing with education
funds and others which will mean a few more vetoes in some of these
areas. We will try to get some money into this area, but have you
considered in your recommendations to the President, the enormous
cost of prototyping that we were just discussing now? We will have a
gentleman from the Gulf Oil Corp. on the panel a little later. Gulf is
one of the companies that just went into the oil shale business, and I
will be asking them a question about where will they get the money
to do it if the economics are not there. .

My question to you is, when you put together the inventory of
moneys that would be needed, in that $2 billion a year, in order to
get the goals within 10 years, did you add in $1 billion for a shale
Ejnnt and $3,300,000 a copy for three possible liquefaction plants?

hat is $2 billion right there, with not even a dime for your fusion,
or your fission programs.

r. Ray. That is right, and as you see when ’you have the chance to
look through the details of the program yourself, the $10 billion figure
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was a constraint right from the beginning. The President asked for
a report in the framework of a $10 billion 5-year program and that is
what we worked with then.

But what we have to——

Senator GrRaveL. Wait a second, Doctor, what you are telling me
is that .the President said we are going to spend $10 billion, now you
get us ls:elf—sufﬁciency within 10 years for $10 billion. That is not going
to work.

Dr. Ray. Yes, sir. But remember that the request for this report
was made on June 29.

Senator GRAVEL, Oh, prior to the 10 year?

Dr. Ray. That is correct.

Senator GRAVEL. So now we come down to another point.

And that is, Doctor, we are all using, in conference right now, this
mtigic figure of $10 billion.

r. Ray. Before anybody was even thinking about self-sufficiency.

Senator GRAVEL. So this is just something that somebody reached
into the air and brought down and said this 1s what we think we need.
Whether it came through the Interior Committee or whether it came
through the administration, it is a capricious, arbitrary figure, and
my question to you is, does it have any relation to the reality of what
it would really cost us to get to our goal within a decade?

Dr. Ray. Yes, sir, I think it does have some relationship to reality,
and let me try to take a moment to point that out.

First of all, the research and development budget as i)roposed
within this $10 billion framework, proposes a program that I believe
this Nation should undertake whether there is any emergency or
crisis or not. And the study was made during the months of July,
August, September, and October before the real fuel crisis emerged
as a result of the Middle East situation.

So that what is being focused on now in most people’s minds, is
the actual fuel shortage which we have. But the report itself focuses
renll?' on the much bigger, Jong-term problem that has been recognized
by thoughtful people %or some time, that we in this Nation and the
world ‘as a whole for that matter, face. But we can only resolve our
?wrll problems. We face u real, long-term situation in terms of fossil
uels.

The fossil fuels will give out, no matter how big our deposits are
at the rate at which we are using them. And this will happen faster
if we try very hard to satisfy all of our fossil fuel requirements from
supplies in I{S. territories alone. We will run out of them in what,
a decade, two, three, four decades, 100 years? But at the most, the
fossil fuel supplies will last only for a very short time measured against
the history oF our country, of our society, or certainly of mankind’s
living on this Earth.

Other alternatives have to be found to provide energy than burning
fossil fuels. And it was this longer-term problem of starting now to do
the research and development that will lead eventually to that, which
was the initial requirement for the R. & D. report that was due on
December 1. We must recognize that we have to start right away.

But as the study was going on, the problem became very much
worse, and the crisis which was anticipated to come within a few
years, actually arrived because of the embargo. So that we are having
to deal with it at the present time.
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Senator GRAVEL. But in the time frame that you are giving me—
and I agree wholeheartedly and accept what you are sayini—-but if
I put a time frame on that, we are talking about the crunch period
of the year 2000? .

Dr. Ray. That is right, because one can only plan—

Senator Graver. But that is the thinking for $10 billion. Now the
President has charted a course of self-sufficiency within a decade. Now,
what is the price tag for shortening that projected period by 20 years?
What is 20 years really going to cost us?

Dr. Ray. The price tag is very much larger. And in the report
itself we recognize that there are onl})lr certain things that the Federal
Government can and should do with Federal dollars. And those are
the things that are outlined within this $10 billion recommendation,
We recognize that that job cannot be done, even to go as far toward
self-sufficiency by 1980 as is indicated there, without a considerable
input from the private sector. The report indicates that to reach the
ioals which we set for 1980 will take not $10 billion, but $22.5 billion.

nd we outline—

Senator Graver. Is that just for the public sector? Or for the
private sector?

Dr. Ray. That is for the combination, the public and private sector,
of what we feel can be done fiven the time constraints or the time it
takes to construct things, and the availability of materials and so on,
within the next 5-year period.

There are some additional things which were not included in the
report that can also be done. And that is the construction of demon-
stration plants. The report is an R. & D. report.

Senator GRAVEL, GVho pays. for that, in your report, the
prototyping?

Dr. Ray. Oh, the prototyping, the building of full-scale demonstra-
tion plants is not included in the R. & D. report because one——

Senator GraveL. But where would that money come from?

1 mean if it is not in that $22 billion, then we are all kidding our-
selves, because it has got to come from somewhere. )

Dr. Ray. We apgroached that through a program which is recom-
mended. It is called a pioneer synthetic fuels development program.
And it is anticipated that there would be Federal Government
involvement throu?h a variety of kinds of incentives, but without
very much financial input.

hat kind of thing is the development of what will be very soon
a commercial activity and should be primarily in the private sector,
and our discussions with people from industry indicated industry
wants to do the job. They have the capability and can do it provided
they get some help, either in the frontend loading of costs and in-
centives which would guarantee the purchase of product, or tax
relief, or a variety of kinds of things that the Federal Government
gxight do which would not involve actual appropriations from the

udget.

Senator GraveL. Very good. Let us underscore what you were
saying because I think it is pretty important for the American public
to recognize it; and that is, in point of fact, to attain the goal that
we are talking about, that the Government—there are only two
parts in our society, the private sector, and the Government—
the Government budget does not cover the job to attain the goal.
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Dr. Ray. That is right.
hSenat,or GrAvVEL. But that you feel the private sector will carry its
share,

OK, so now the private sector—correct me if you disagree with
my stat.ement—-t}ge private sector can only get money from two areas.
Either it can get incentives from Government, or it will turn around
and charge the proper price for its products so that it can make
enough profits to go ahead and self-finance or debt finance these
developments.

Dr. Ray. That is right. ]

Senator GRAVEL. So if ﬁovernmental policy, at the same time,
does not try to provide the incentives and perhaps thereby does
not permit the proper price to be reached, then there is a hoax being
perpetrated on the American people. We are not dgoing to reach any

oal because the administration has not projected that money in its
udget. It is just passing the buck to the private sector. .

And if the private sector does not get the money through these

devices I have enumerated, price or incentive, then nothing will take
lace and the American people are going to wait for the train to come
in that has not even been put on the track. .

Dr. Ray. Unless there 18 either Federal input of funds or incentives
placed so that there will be a profit—— .

Senator GraveL. Well, you know as well as I what the thinking of
Congress is right now, and that is that the prices are too high, and the
oil companies and the oil industry has been ripping it off, and therefore
we are not going to provide incentives. In fact, the President wants to
cut back on depletion allowances. I will not comment on that, but
that is the policy of the administration. )

So they are going to cut back on incentives, and they are comin
forward with a budget that does not include the enormous costs o
Brototyping. All we have is this $10 billion figure which is unrealistic

ecause that was when we were thinking in terms of 30 years.

Am I correct, or am I exaggerating?

Dr. Ray. Well, I think it 18 a very general statement. I cannot

ee with all of it because the situation in oil is quite different from
the situation in coal which is quite different from the situation in, say,
geothermal.

Senator GrAVEL. Well, do you agree they all take money?

Dr. Ray. All of them take money. It has to come from some place.

Senator GraveL. OK, so that we agree that the money has to come
from somewhere? ' : .

Dr. Ray. That is right. R

Senator GRAVEL. And under your proposal, of which you will give
me a detailed study, you are not covering a good portion of that cost?

Dr. Ray. We can take a definition of research and development as
being all the way from the original idea to the actual selling of the
product; or we can say research and development covers only that
part of it from the idea to showing that it can be done. The imple-
mentation or commercialization is something which is a step beyond
research and development, and that is a position that we took as a
practical matter.

Senator GRAVEL. So all it is, is_that the Federal Government, for
$22 billion, is going to do just the R. & D.? And then the prototyping
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which will prove the R. & D., or which will make it an economic feas-
ibility, is really unpaid for?

That is what you look to for development from the private sector.

Is that rorrect?

Dr. Ray. In the context of the $10 billion, 5-year J)rogram-—-—-

Senator GRAvVEL. $10, or $22 billion? You mentioned $22 billion.

Dr. Ray. Yes, with $12¥% billion involvement of the private sector.
That is to the pilot stage, but not the full-scale demonstration and
commercialization.

Senator GraveL. Well, I look to your study very avidly because ac-
cording to testimony we have received frum the private sector,
not even talking about the prototyping that you have mentioned,
that $12 billion to satisfy the private needs is really somewhere
b}?t\;{een $500 billion and $1 trillion, depending on where you draw
the line.

Dr. Ray. As soon as you talk about full-scale commercial demon-
stration plants, yes, I agree. ’

Senator GrAVEL. I am talking about the fact that this Nation needs
40 refineries, needs all of the pipe to go with it, needs to do all the
drilling, build all the tankers, and everything else, and it is going to
ta}lc]q t!{w private sector somewhere between $500 billion and $1-
trillion

D:'l. Ray. I would think that would be in the right order of mag-
nitude.

Senator GraveL. That is not even getting into the areas you
described in your report?

Dr. Ray. That is right, that is not R. & D.

Senator GRAVEL. Then the Government is not putting up a cent
under your projected iroiram. This money has got to come from
somewhere, and I think the American people, if they are going to
expect results, and if politicians are going to make speeches about
doing things, somebody had better seriously talk in terms of getting
the money to do the job, and not just talk about doing it.

Otherwise, it is empty rhetoric.

Dr. Ray. Right.

Senator GrRAVEL. Thank you very much, Doctor.

I would like to pursue one more thini; it is very brief.

It is not entirely germane, but it has been something that has
been on my conscience for a long time and I think since we have an
opportunity to get your wisdom and counsel on this, let me just
nge you the thesis and if ‘you ‘can comment on it, I think it would

e very good. I will not explore it very deeply because I think time is
pressing us.

The thesis is, that as we move into a nuclear economy, we spot the
land with atomic plants, and there is great concern over the danger,
possible danger, of these atomic plants.

I think I understand these atomic plants as well as most lay peogle,
and probably a little better than most, and realized the danger they
present and the nature of the danger.

The area—because the AFC has an unusual record—that I am
most concerned with is something w’.ere regardless of what we do
as human beings, we suffer a threat. And that is the danger of sabotage.
You could have a deranged person who has enough knowledge of
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physics, realizing the power that he could have with a small amount
of plastique in a key area of a nuclear reactor, and knowing that we
treat nuclear reactors essentially as normal, commercial installations
for the generation of power, causing a very great deal of harm, We
had an example occur the year before last with the threat of crashing
a hijacked plane into a reactor in Tennessee. This was a possibilit

that I had talked of, unfortunately, a year or so before, and still
talk of because it is still a very real possibility. )

This is somethinﬁ that I do not know if we can provide against. This
does not address the defense problem if we went to war. The idea of
somebody being able to rapidly sabotage nuclear plants and the
impact that would have on the community without even droppin
any ICBM'’s or ULMS, or what have you. Just take the commercia
powerplants that we have and wreck havoc with them in a war
situation.

I am thinking about a peacetime situation like; for example, in our
air travel industry, where because of the threat of sabotage or hi-
jacking, I have had to undergo a search just as a violation of my

uman rights goes far beyond what I would have thought possible a
few years ago, yet I gladly go through it because I do not want to get
some deranged person on the plane with me and have my life in danger.

I am willing, at a price, to give up those human rights, those free-
doms, in order to travel safely and rapidly. Now, what will happen to
our society as we go nuclear? Where we are suéering the possibilit
of sabotage that is a far greater threat than a single aircraft, whic
could cause a loss of human life in the dimension of 100, 600, or maybe -
1,000 if you hit a school or populated area with a 747? What would

happen when now the threat exists to annihilate millions of people, or

wreck such havoc on a community that you will not be able to go
back in for a thousand years or more?

What will that threat cause us to do in the way of police powers to
control all of the human beings in our society? So that we can make
sure that we have got a handle on all of the deranged people and be
sure there is not even one who can sneak into a nuclear powerplant
anywhere?

am concerned as to what will happen to the freedom, as we under-
stand it, of representative government which will take place as we
change sociologically to respond to a new technological basis of
threat that might exist. :

Has there been an thou%t of what this will mean to our system
within the councils of the AEC? :

Now I realize this is not a technical question. This is a sociological
philosophical, human question. But then again that is what it is all
about, if we change our system of Government and our attitudes
toward human freedom because we need electric power and we have
to go to atomic generation to get the electricity, then what we have
done is we have given up our freedom in order to have light.

d we have succeeded through atomic efforts where the Com-
munists have failed through their semantics or economic efforts.

Could you comment on that thesis?

Dr. Ray. In a word, I would be happy to.

What you have commented on, sir, is a very, very large and complex
problem and I think that we in the Atomic Energy ommission are
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as keenly aware and keenly concerned as anyone about the possi-
bilities for sabotage and the introduction into the system of stringent
controls. Because of the hazardous nature of the material that we
dealbwith we are probably as keenly aware of that as any people
can be.

There has begun to be considerable discussion that acts of terrorism
present a serious threat to part of our economy.

As a result, we have recently been reviewing all of the procedures
and operational controls and rules which we have in place for guarding
not only this special nuclear material that goes into the weapons
program, but also for taking the precautions to see that this sort of

‘thing is not a credible act with respect to nuclear powerplants,

Later this spring, the Joint Committee on Atomic Energy will be
holding open hearings on the whole question of sabotage, diversion of
materials, security measures, and so on. And I think this will be a good
occasion to get much of the detailed information on the public record -
about the problems to which you have referred.

It is a situation which I think is easy to think about in terms of
problems and to imagine a scenario that poses great hazards and
enormous impact upon the minds of people. :

While recognizing that the problems exist, and recognizing that it
is necessary to control hazardous materials, and recognizing our
responsibility as an agency to be alert to this, we do not feel that the
proposals of, or the scenarios that some people imagine, are really
credible ones at all.

On the other hand, I think it is very necessary for us to take advan-
tage of every opportunity to indicate the nature of some of the controls
and the security measures that are taken and to explain more carefully
why it is not likely that a saboteur could rush into a nuclear power-
plant and Frab some radioactive material and run away with it, or
something like that. It just cannot be done.

And why that cannot be done, what the precautions are a