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15 May, 1974

Meeting with Ford, Sawhill, Rhodes, Mosher
and McCormack

To: Vice President Gerald Ford
From: Congressman Mike McCormack

Regarding: Some suggestions concerning solutions to this nation's energy
problems.

The energy crisis has caused a complex mixture of long range
problems that will be with us at least for the balance of this century.
Resolution of these problems is more important than other challenge
facing our society except national defense and maintaining a stable
economy.

The United States has never had an energy policy. We have simply ‘

-

assumed that currently available sources of energy (such as oil and - *
natural gas) were inexhaustible and so cheap as to be of little concern.

Our industrial economy and our standard of living are dependent upon
a prodigious consumption of o0il and gas, but the most reliable predictions
indicate that we will have consumed most of these fuels before the
end of this century. As these resources decline, we will become dependent
for virtually all our energy on coal and nuclear f::ion (solar and
geothermal energy, hydroelectricity, and exotic énergy sources will
probably not provide a total of 10% of our energy before the end of

this century.)



Today this nation desperately needs a systems approach to an
integrated national energy policy, and a single administrative agency
to implement the programs to carry this policy into effect.

Today we assume a spectrum of simultaneous programs to solve
the energy crisis:

—-A crash program of exploration and drilling for oil and gas

--New pipelines, refineries, storage facilities, etc.

—-Dramatically increasing the amount of coal mined (or stripped)

--Gasification of coal

-~Liquefaction of coal

--Heavy reliance on nuclear energy

-=-An energy electric grid

~-Solar and geothermal energy

~=Nuclear fusion

--A massive research, development, and demonstration program

-~Energy conservation in transportation, housing, and industry



In assuming these programs, the requirements for . . .
~-Fuels (coal, uranium, thorium, etc.)

~--Materials (steel, copper, aluminum, helium, etc.
——Moﬁey (for research and development and capital costs)
~-Manpower (R & D, technical, engineers, labor)

—~Water (process, cooling)

—-Transportation (railroads, pipelines, transmissions)

—-R & D facilities (national labs, non-profit labs, industry, academic)

. . . must be considered for each, and how the requirements for each
conflict with the others in 1975, 1980, 1985, 1990, and 2000.

In addition, we must do environmental studies on all energy proposals
and an economic analysis of all proposed programs.

Thus, a systems approach to an integrated national energy policy can

only be managed by a single agency at the Cabinet level.



A Cabinet level Department of Science, Technology, Energy and

Materials could be one such agency.
It would include the present functions and authority of:
—-The AEC (except weapons)
—-NASA
—~National Bureau of Standards
—-National Science Foundation
—-0ffice of Coal Research
——0ffice of 0il and Gas
——Bureau of Mines (energy)
—-—and perhaps others.
It would have some special statutory relationship to
~-Department of Transportation
—-Department of Housing and Urban Development
——Environmental Protection Agency

in energy related areas of authority.
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Shakespeare had Jullus Caesar say “There
1s a tide in the affalrs of me:.,, Which, taken
at the flood, leadis on to fortune; Omitted, all
the voyage of their life is Bound in shallows
and in misertes.” I believe that such a
moment exists at this time in this country,
and that the response to it by us all will very
substantially infiuence the fate of this nation
for decades to come,

The shortages of gas and other petroleum
prodiicts experienced by Americans during
recent months has finally accomplished what
20 years of Insistent warnings of scientlsts
could not deo. It hes made most Americans
aware of the fact that the energy supplies of
this nation are not inexhaustible, and that
this natiolr can no longer control the policies
of weaker nations to the end that they will
deliver their resources to us to our advan-
tage and to their disadvantage. It has made
Americans aware of how much we depend
on a prodigious consumption of energy for
our standard of living.

What may not vei be apparent to the cas-
ual observer is that our consumption of
energy must eontinue to increase even If
we establish a successful program to con-
serve, and that we are faced with a fright-
ening specirum of implications associated
with such increased energy consumption,
and the conservation programs we must
institute. Any concerned citizen may justi-
fiably ask “What are we going to do?” which,
translated into a more professional jargon,
would read “What is our Energy Policy?”

The sad fact i1s that this nation has no
energy pollcy at all, and that we, the general
public and the government, have acted as if
all sources of energy were cheap, inexhaust-
ible and, until recently, non-polluting.

The challenge that we face today is the
need to recoghize that we must promptly
extricate ourselves from the folly of this
dream-like attitude of the past, and that we
must now develop a systems approach to an
integrated national energy policy. If we do
create such an energy policy and if we im-
plement the programs to earry 1t into effect,
ithe people of this country can have both
_adequate energy &nd environmental protec-
tion, and can attain a state of greatness and
affivence that we have not known, If we fall,
the inevitable result will be catastrophe.

1 would like to discuss a national energy
policy so that we may understand just what
it 15 that we are talkineg about, why it 1s g0
Importaot, how 1t relates to us here in this
Westcrn Energy Congrese, end to my Coin-
ments today. .

A national energy policy will not be & per-

manent, Infiexible, degmatic proclamation,

.but rather a dynamic set of working goals
which will be fiexible enough to change and -

evolve as new iInformation becomes avail-
able. However, there are some guideposts
which I think will be rather lasting, and.

which provide some valuable perspective for

us at this time.

In the first place, we must have a systems
approach to an infegrated national energy
policy. This is an absolutely essential mini-
mum requirement if we really intend to solve
the energy crisis. It must include, along with
the administraticn of all encrgy research,
development and demonstration, all assess~
ment and management of all fuels, an un-
derstanding of the supply and demand for
each type of energy and fuel for each region
of the country, and managerial deiermina-
tion of the conservation potential, the eco-
nomic impact and environmental feastbhility
of any energy-related proposal. This is basic
to sny action we may desirc to take with
respect to the energy crisis, and it s essen-
tial that we establish within the Xxecutive
Pranch a single administralive agency with
the authority to implement such an cnergy
policy.

It must be based on the best information
available., Woe cannot afford the luxury of
basing policies on fantasies (such as assum-
ing that solar or geothermal energy or sup-
pressed carburetor designs will bail us out
of our problems) or prejudices (such as anti-
nuclear fanaticlsm) or hopes (such as the
hope that we will keep finding enough nat-
ural gas to keep us going),

A natlonal energy policy must provide the
optimum conservation practices through
every step of everything we do and, in par-
ticular, with respect to the conversion,
transmission and consumption of energy. It
seems obvious to me today that in the short
run we should not burn nhatural gag to pro-
duce electricity; in the very long run we
should not be burning fossil fuels at all.

A national energy policy must allow for &
higher standard of living for most people in
this country. This abillty to gain a higher
standard of living ls fundamental to our
society, and we must design a national en-
ergy policy that will permit it.

A national energy poliey should, I believe,
provide energy sclf-sufficiency for this na-
tion—not by 1980 or 1985-——this Is pure po-
litical demagogucry—Dbut as soon as is rea-
sonably possible, and certainly by the year
2000. Still further, and of great importance,
we should plan now to export the technology
that we will dcvelop Lo every nation of this
earth so that no nation will be dependent
upon any other natlon for its energy or sub-
Ject to blackmail for its survival. This Is one
of {he most unportant contributions this
country can make to the waorld in terms of
reducing international tensions and bring-
ing true and iasting peace.

Finally, our national energy policy should
provide for an ultimate reliance upon inex-

haustible supplles of essentially non-pol-
luting sources of energy.

Now that the Arab oil embargo has been
relaxed and we &appear to have almost
enough gasoline for this coming summer,
this nation and its pcople will need to dem-
onstrate an exceptional degree of determina-
tion to develop a national energy policy with
realistic emphasis on the long-range aspects
of the problem. Of course, the key to suc-
cess of such an effort is appreciation of the
fact that the energy crisis 1s not a short-
range problem, but rather a long-range one.
Several years ago some of you heard me dis-
cuss the energy crisis as being made up of
four crises:

The first involving the necd for this coun-
try to be able to manage the distribution
and secure the availability of fuels and elec-
tricity on a short-range basls;

‘The second Involving the inevitable con-
flict between environmental protection on the
ona hand and energy conversion, ¢istribu-
tion and consumption on the other;

The third relating to the necessity for
this country to imlitigate or eliminste our
dependence upon imported fuels, particularly
upon oll from the Arab nations; and

The fourth relating to the nced for this
nation to provide alternate sources of en-
ergy before the year 2000,

During recent months, the first three of
these ‘crises were telescoped Into a single
one which has shaken the country badly.
The fact is, however, that the fourth cle«
ment is most important because this nation
hes, during the last two years, truly passed
from one historical era into another, We
have passed from an era of cheap, abundant
energy to an era of shortages In fuels, en-
ergy and maferials which will be with us
for several decades. The implications of this
transition are, I fear, far more profound
then is generally appreclated.

I think it may havo a salutary cffect on
our perspective to recognize that future his-
torlans will probably record that during the
20th century, western man discovered and
burned up as fuel virtually all of the earth's
resources of petroleum and natural gas.

This may be a difficult reality to face, but
we must assume that this nation has already
consumed more than half of all the pe-
troleumn and natural gas we ever have dis-
covered or ever will discover on this con-
tinent, or off' its shores, and that it willl alt
be gone, Insofar as a significant supply of
fuel is concerned, by about the year 2000,
As onr supplies of petroleum and natural
gas dwindle toward the end of this century,
this nation will become dependent for almost
all of its energy on coal and coal products,
and on nuclear fission, But even these sources
of energy are really only transitional, and
a3 wo phase them In we must also mske
plans for plasitg them out in the more dis-
{ant fulure, and replacing them wiin giher,
still-to-be-developed sources. '

Thus we have one generatlon within
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which to develop these new sources of en-
ergy, and while we are making this conver-
sion we must make the necessary cultural,
societal and economic adjustments that will
inevitably result,

There seem to be several traits which sur-
face when individuals or societies are faced
with such disturbing realities. The first is to
deny that the problem exists, Thus I have
been deluged with mail stoutly insisting that
there was—and is—no petroleum shortage at
all.

The second escape mechanism is to find a
scapegoat to kick around as if this would
somehow make the problem disappear. Thus
we have had the oil companies and the Ad-
ministration and the Congress blamed for our
encrgy crisis and ocur shortages. Certainly
there is adeguate blame for each, but no
amount of criticism will correct what is
basically & problemi of exponential demand
growth exceeding essentially linear improve-
ment in supply.

The third reaction is to look for fantasies
as solutions. Thus we have had such spokes-
men as Ralph Nader making ludicrous state-
ments to the effect that either solar or geo-
thermal cnergy, if adequately funded, could
solve our problems.

But finally, the mature, responsible citizen
will seek the truth and try to work out con-
structive solutions based on facts,

The facts available to us now provide a
fairly clear picture of what our course must
be for the near future. Our options are
severely limited durirg the next three to five
years, We can and must conserve, or be pre-
pared to conserve, enough encrgy to provide
for esscntizl needs in any contingency, We
must also, of course, initiate permanent com-
prehensive conservation programs in every-
thing we do.

We must establish our Federal Energy Ad-
ministration and support its operations. We
must obtain a large library of accurale and
detailed information on energy and fuels and
rcelated subjects as quickly s possible, get
it into computers, and have it available for
use. It must be kept up-to-date. We need
good luck in our weather and we need good
international relations.

During this time we must initiate aggres-
sive programs of exploration and drilling for
oil and gas, on-shore and off. We must de-
velop an oil shale program, and assist, as is
mutually advantageous to hoth nations, ex-
ploitation of Canadian tar sands. We must
build new refineries, new ports, new pipelines
and new storage facilities for gas, petroleum
and petroleum products. This is our best
short-range stratcgy for trying to keep our
energy supplies for our existing industrial
and societal infrastructure as close as possi-
ble to future demands.

Of course coal is our greatest resource of
fossil fuel, and we must rely heavily upon it,
However, even a superficlal glance should
warn us against taking it for granted. We
will need an entire, new, modern coal in-
dustry with new mines that meet modern
health and safety standards and have a
minimum Impact on the "environment. It
will be neccessary for us to allow coal to
be stripped under realistic regulations, but
provide for responsible reclamation of the
land, It will be necessary to restore our
railway system with new road-beds and new
rolling stock. It may &lso be necessary to
amend our Clean Air Act to allow for the
burning of coal to generate electricity pro-
vided that the best de-sulphurization tech-
nology is emplorved. I have perpared legisla-
tion, which I believe to be realistic, to ac-
complish this goal,

We will, of course, come to depend more
aud more upon coal gasification and ligue-
faction, but licre the absolute necessity for
a systemns approach to an Inicgrated na-

May

tional energy policy becomes overwhelm-

ingly obvious.
For instance, reliable ﬁgures indicate that

‘gasification plants
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if we were to attempt to close the presently
projected gap between supply and demand
for natural gas in 1985 using coal gasifica-
tion, the capital cost alone for the coal
wottld be %200 billion.
Such an operation would require 3407 of
all the coal mined today and the equivalent
of about 104, of the flow of the Columbin
River at Hanford for process water.

One can guickly grasp the implications
of undertaking even one project of this
magnitude in terms of coal, water, dol-
lars, steel, manpower, logistics and environ-
mental impaet, and how each relates to the
other and to those of every other energy-re-
lated activity such as coal liquefaction, ex-
panded mining, shifting to smaller cars,
nuclear power plant installation, oil shale
development, pipeline installation, and
providing new housing and mass transit
systems. We must 1mnake these plans now for
this year and next, for 1980 and 1985, and
on to 2009.

It may not be apparent vet but I am cer—
tain that one of the greatest strokes of good
fortune this nation has ecxperienced is to
have our nuclear industry as well advanced
as we find it today, recady now to provide
much of the energy this nation will need
during the next 50 years.

Nuclear energy is the cleanest sipnificant

source of encrgy available with the least en-
vironmental impact of any significant op-
tlon. If we did not have nuclear energy
available to us for the coming decades, the
future of this country would indced be black
‘in more ways than one.
- Today there are 44 nuclear power reactors
licensed to operate in the United States,
They produce about 26,000 megawatis or
6% of. this nation’s electricity. There are
54 more plants under construction or in
final testing. Of these, 14 are cxpected to
go on line in 1974, msaking & total of 58
plants by the end of the year. 107 more are
on order, and by thie mid-1880's we can have
205 nuclear power plants on line. By 1980,
140 of these should be operational, produc-
ing 21% of our electricity. By the year 2000,
approximately 1000 nuclear plants will be
on line. Incidentally, present projections
asswne that in the year 2000 we will be pro-
ducing a total of 2 billion kilowatts of elec-
tricity, as compared to 440 million today,
and 609, of the tolal electricity produced in
the year 2000 will be nuclear.

Nuclear electricity is cheaper (86 mils/
kwh) than electricity from fossil plants
(10.3 mils/kwh). Both these figures will, of
course, infiate, but I suspect that it is fair
to assume that inflation and higher “reai”
costs will strike harder at new fossil fuels
than at nuclear energy.

Omne problem facing the United States’ nu-
clear energy program is the avallability of
uranium. Atomic Energy Commniission figures
indicate that known reserves (up to $15 per
pound) total 525,000 tons, compared to &
projected U.S. requirenent of 33,000 tons
per year in 1980 and 154,000 per year by the
year 2000. Thus, we have an adequate supply
for the next decade—but we will probably
encounter problems in the mid~1980's. There
are several proposed solutions to this prob-
lem, and I have asked the AEC to establish
an oungoing review of the total potential in-
ventory of fissionable material on a year-by-
year basis for the balance of this century,
This would be a significant undertaking in
that it would require an appraisal of all
known reserves of uranium ore that are yvet
to be miined, all potential imports and ex-
ports, the .demand of domestic and foreign
nuclear energy industries, the enrichment
cupacity available in’ this country and else=
where in the free world, the impact of the
breeder program and the use of thorhwm as
a nuciear fuel in gas cooled fast breeders or
molten sall breeder reacuors.,

Of course, it will be necessary to provide
additional uranium enrichment capacity by
the early 1980°s. Perhaps as many &S slx new
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“Oak Ridpge-sive” plants must be built in
the United States by the year 2000, A new
enrijchment plant would cost 2£1.5 billion to
build. If i were ‘a new gaseous diffusion
plant, it would require 2400 megawatts of
electricity to operate (the equivalent to the
present output of Grand Coulee Dam). If it
were a centrifuge plant, it would cost about
the same, but would require only 240 mega-
watts of power. A third technique involving
the ase of lasers for isotopic separation may
be developed. If it were successful, it would
be less expensive, both in capital and in
power requirements. It would also be more
effictent.

Oné of the major frustrations associated
with nuclear energy today is the 8 to 10 year.
lead time involved in getting a plant on line.
It should be possible to substantially reduce
this time without sacrificing any environ-
mental or safety requirements. France and
Japan, for instance, require only 5 to 6 years.
During recent weeks, the Joint Conmumnittee
on Atomic Energy has been holding a serics
of hearings on nuclear power plant licensing
and siling, considering legislation which I
have sponsored and legislation which has
been sponsored by the Administration, These
two approaches are compatible, and hearings
which start immediately after the Easter
recess may lead us to some new comprehen-
sive bill, Including the features of each, as
well as other suggestions that have been
made during hearings. In the legislation I
have introduced, I propose a much greater
involvement by the Individual states in the
selection of acceptable sites for nuclear power
plants. The AEC has suggested several addi-
tional approaches, including standardized
plant designs, pre-selection of sites, and ad-
vanced consideration of some administrative
and legal procedures associated with con-
struction permits.

One can scarcely overemphasize the slgnifi-
cance of reducing the jead time for getting
nuclear power plants on line. I mentioned
earlier that there are 161 plants under con-
struction, In final testing or on order. It
would require 5 million barrels of oil per
day to produce the .same amount of elec-
tricity that these plants will put on line.
At $£10 per barrel, this is equivalent to,
%18 billicn in one year, It is easy to appreci-
ate the beneficial impact nuclear power will
have on our trade deficit, as well as the
colossal amount of fossil fuels which we will
save for other purposes.

Today the nuclear encrgy program is on
track and essentially on schedule, but there
is much to do. We must have a liquid metal
Tast breeder reactor demoustration plant on
line by the early 1980’s, and we must follow
it by a gas cooled fast reactor demonstration
plant. In addition, we should continue re-
search related to a possible molten salt fast
reactor, The LMYBR will require extensive re-
search and development in advanced fuels
such as carbides or nitrides to replace the
present oxide fuels. Work on the thorivnm-
232-uranium-233 fuel cycle for the GCFR
and MSFR is necessary. Advanced fuels, alter-
nate claddings, and fabrication and reproc-
essing facilities will require massive research
and development, costing large amounts of
money and consuming many years. All these
programs should be started at once, and I
am pleased that they arc being carried for-
ward under the leadership of Dr. Dixy Lee
Ray, chairman of the AEC, and Tom Nemzek,
director of the Division of Reactor Research
and Development. )

During recent years, a small group of anti-
nuclear ‘zealots, including a few teclinically
qualified individuals, have niounted a con-
certed anti-nuclear cambpaign, and promoted
the concept that this nation should termi-
nate its nuclear program, Qver the years,
the more extre:ne anti-nuclear charges, such
as exploding power plants and kigh incidence
of cancer and infant mortality in the vicinity

of nuclear reactors, have been discredited. In
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recent hearings before the Jolnt Comumitiee
on Atomic Enerpy, individuals and spokes-
men for some of these groups concentraied
their attacks on three nmwin points--the re-
linbility of the reactor vessels, cooling sys-
tems, and containment systems; the safe
handling of nuclear wastes; and the possi=
hility of the theft of nuciear materlals for
the fabrication of weapons or for the threat
of radioactive .contamination of populated
areas,

It may be appropriante for us to consider
as best we can the rational aspecls of these
charges, and to try to put them into per-
spective. The nuclear industry, jusl as any
other, has some hazrrdous aspects, and wlll
undoubtedly have accidents causing property
damage, injuries and deaths, It is crucial,
however, Lo ask Lhow likely these accidents
are and bhow this risk compares to that asso-
ciated with other energy industrles. Fur-
ther, wo 'must distinguish between the f-
nancial risk to the industry, the personal
risk to the employess of that industry and
the potential rick to the public al large.

Recent studies by Dr., Norman Rasmussen
ot M.IT. indicate that the probahility of a
loss of coolant and & simultaneous faillure of
the emergency core cooling system resulting
in a core mecltdown is from 1 in 1 million to
1 in 10 million per reactor year. Accordingly,
with 1000 reactors on the line in the year
2000, the probability of such an incldent
would be 1 in 1000 to 1 in 10,000 per year,
These are long odds, but even a neltdown
doesn’t guarantes the escape of fission prod-
ucts from a nuclear power plant. All that. is
guaranteed by a-meltdown is a severe finan=
clal 10ss and a potential for harm to Individ«
uals, To minlinize the possibility of such
harm, reactors are built with other cnglneer-
ing safeguards, such as fission product sup-
pression systems and the containment vessel
itself, The simultaneous failure of these sys-
tems at the moment of & meltdown is, of
course, far more remots than the meltdown
itself. In &dditicn, the extreme accidents that
are frequently postulsted by nuclear critics
assume weather conditions that wilt some=
how trap extremely hot gases on the surface
of the ground, and convey them in & con-
tained cloud to a nearby community that
hag falled to evacuate. While it is essential
that every conceivable accident be guarded
againit and every reasonable precaution
taken, there is a point of absurdity beyond
which the rationezl public shouid not be ex-
pected to go. I believe that these hypothetical
extreme accidents lie beyond that peint.

Having worked for 20 years at Hanford, I
am acutely aware of the extrerme safety meas-

ures that the Atomlc Energy Commission en-

forces. These have paid off in fewer man«
days lost per million man-Liours worked (43)
than in hydreoelectric plants (149) or in all
fossil fuel plants (1710). In addition, no ra-
diation injuries or deaihs have resulted from
operation of licensed nuclear power plants
in the United States, and no member of the
public has received a radiation exposure in
excess of prescribed standards due lo the
operation of any nuclear power plant in this
country.

Assumling 1,000 nuclear power reacliors on
line in the year 2000, the average person in
the United States will receive 102 millirem of
radiation per year from natural background,
73 milllrem per year from medical X-rays
and therapeutic radiation, but only 0.425 mil~
lirem per year from the operalion of all nu~
clear plants and their supporting activities.

Dr. Ralph Lapp estitnates that of the 2
million cumulative cancer deaths in the
United States belween now and the year
2000, about 314,000 will be radlation-induced.
Of those 314,000, Lapp estimates that 200,-
000 wlll coma from natural background radia=
tinn: 100000 from rmedical X-rays; sbout
7,000 from Jet airplane travel; about 7,000
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from weaponsg fallout and 90 from nuclear
power plants,

Todsy, we have 54,000 deaths n year and
nearly 2.6 million serious injurics from auto-
mobiie accidents in the United States, More
than 12,000 persons burn to death; more than
half of thein are children. Overdoses of as-
plrin and aspirin compounds cause more than
200 deaths per year, 1,000 persons die from
electrical shock, Aboul 160 are killed by
lightning. About 3,000 choke to death on food.
Not a single petson has been injured or killed
from any nuclear power plant, or supporling
sctivity.

It is probable that some quallfied person
could make a nuclear weapon if the essential
materials came into his possession. Certainly
we must take every precaution to protect
against any theft of materlal from any nu-
clear plant or other facility. The AEC has
long-established security programs, and these
have recently been strengthened becatise of
internationel terrorist activity, and because
GAO criticism of the AEC. I think the trade-
offs involved indicate that we must live with
the risk of some attempt hy someone to seal
nuclear materials. I think-this is an accept-
able risk, particulariy bhecause thers secm.
to be so many thousands of ways to tnake
serious mischief in so many easler ways than,
attempting to steal enough of the correct
raw madterials to fabricate a nuclear weapon.
There are literally billlons of shipments of
hazardous materials in this country every
year. Many of these materials, such as highly
flammabie liquids and organic poisons, are
shipped In tank car lots through every city
In the country without anyons being par=
ticularly aware of where they are, let alona
proyviding any protection from them, If one
is objective, and disenthralis himself from
anti-nuclear fanaticism, he must see the
very remote possibilily of theft of nuclear
rantarials as an scceptalle risk to assume to
enjoy kenefits of nuclear energy.

Most nuclear critics, when taliing of hand=~
ling radicactive wasted, either point to the
leaks at Hanford (which come from the mill«
tary program and have nothing to do with
commercial power plants) or complain about
the fact that there is no specific permanent
wasie management program yet announced
by the Atomic Energy Cormission.

Certalnly the storage and management of
radioactive wastes 18 a lezscy that we must
leave to the future as a price for our having
entered the age of nuclear fisslon, However,
this can be approached in the same sound
snanner which we have used in handiing
radioactive materials for the last 30 yoars.
Millions of gullons of liguids and thousands
of tons of solids containing blilionsg of curles
of activity have been handled in an ex-
emplary way, with virtusliy no harm to any=

one, Using the technlques that have been

developed durlng recent yenrs, the aafe, per-
manent storage of radioactive materials ig
actually & simple matter of good engineer-
ing and good managemnent,

I believe that in the near future, the ARC
wlll announce plans for long-range storage
of highly concentrated radioactive wastes,
Ons technique which seems attractive to me
involves solldlifying the wastes from reproc-
essed fuels immediately after separation, and
encapsulating them in cannisters. Ten can-
nisters, 1 foot in dlameter and 10 feet long,
holding ahout 8 cubic feetl each, will contain
the solidifled wastes produced each year hy
a 1000-megawatt power plant. These can~
nisters can be enclosed in individual con-
crete shields, and simply placed on the sur-
face of the ground inside some restricted
area such as the Hanford reservation. Xt
would requlre less than 2 square miles to
store all of the high-ltevel wastes that will
bo pgenerated by the nuclear energy program
between now and the vear 2000,

Incideatally, while there have heen leaks
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at ¥lanford, it has been understood that until
the soliditication programs of these liguid
wasles arc completed, some leaks would occur
from the wuderground tankg, The radioac-
tive raterials that bave escaped from the
tanks are trapped far under the surface of the
ground, and far above the water table, Lield
immobile in a dry, sandy clay, When I cross-
examined Dr. Harry Kendall, spokesman for
the Union of Concerned Scientists, he ad-
mltted In a formal hearing before the Joint
Committee on Atomic Energy that the mate«
rial that had leaked from the tanks at Han-
ford docs not and never would constitute a
‘hreat to any person, or {0 the environment,
unless dug up by some human being.

In summary, then, the safety record of the
Atomic Energy Commission is unequalled. No
person has been barmed by any radlation
from & licensed nuclear power plant. Al-
though accidents are possible, the probability
of a serlous accident threatening any human
being is so small that society can easily afford
to live with this risk, particularly in view of
the remarkable benefits derived front nuclear
energy. -

Beyond nuclear fission lie three sources of
energy which will be of great importance ln
our future. All three are Incxhaustible and,
compared to conl or nuclear fission, they are
essentially non-polluting, .

The first is solar energy. The House of
Representatives recently passed the Solar
Heating and Cooling Demonstration Act of
1974, which I authored and which would
provide for a $50 million, five-year program
to demonstirate the commercial feasibility of
using solar energy to heat and air-condition
residences and other bulldings, ¥t is my hope
that the Senate will pass this legislation in
the near future, However, I think it is tmpor-
tent to keep the short-term potentisl of solar
energy ¢learly in perspective. It would require
a stupendous effort to provide solay heating
and cooling in 5% of the bulldings in the
Unlied States by the year 1990, yet this would
represent only 1% of the total encrgy con-
sumption of this country. Clearly, then, solsr
energy will have no impact at all in relleving
our current energy shortages, ’

Still, we must pursue {his approach for its
long-term potential; more than $50 milllon
will he authorized for Fiscal 1975 for solar
research and development, in addition to the
heating and cooling demonstiration that I
have mentioned. 'The teclinology required for
generating - electricity from solar energy,
either directly or indirectly, is still in the
initlal developmental stages and it is not
likely to become economically competitive
untll sometime after 19900, We must push
ahead to reach this pgoal before the year 2000,
but we must not mislead ourselves about the
short-range solar potentlal,

The same general perspective Is also true
for geothermal energy., Immediately uafter
this Faster recess, my Subcommittee on En-
ergy will mark up a new bill providing for a
comprehensive geothermal energy demon-
stration program. Our goal is to have from
6 to 10 demonstiration plants on line by 1950,
They would generate from 1 to 10 megawatts
of .electricity each, using the various un-
developed types of geothermal cnergy such
as dry ot rock formations and geopressured
water. Here again, prudelice must govern our
optimism. Even with a crash program, it 13
highly unlikely that this could be derlving
1% of its total energy from geotherinal
sources before 1990,

The thlrd uew source of encrgy is, of
course, nuclear fusion, and here indeed may
lle the fulfillment of mankind's dreams—an
unlimited source of clean, cheap energy avafl-
able to all.

As many of you are aware, T have been the
activist/adoveate in Congress for Increased
financial support for the fusion program, The
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past two years have been the most productive
in the history of controlled thermonuciear
research, ang certainly we arc now operasing
on a new plateau—one which we have
dreamed of and sought for 20 years. Now, for
the first time, we are in a position to move
forward with & much more aggressive re-
search and development program; and now
we can, with considerable confidence, predict
suceess.

In July of last year, the AEC announced
that it will move more rapidly than was pre-
viously thouglht realistic to a “scientific fea-
sibility” demonstration of a deuterium-tri-
tium fusion reaction, This decision, which I
support enthusiastically, may save 4 to 5
years in developing fusion power,

I am happy to report-that Congress and
the Administration scem to reflect my cone-
fiedence in the potential of this progran.
Total funding for magnetic confincment and
1aser fusion have increased from $52.5 million
in Fiscal 1972 to what I expect will be $177.1
million for Fiscal 1975. Within this total, the
funding for magnetic confinement studies
will increase from $57 million in the current
fiscal year to what I expect will be $111.3
million for Fiscal 75. This is particularly
gratifying to me, because I have obtained
significant increases in this program in both
years,

I believe that we can have a commercially
feasible fusion electric demonstration plant
on line by the mld-1990’s. This will require
massive support, startlng now, for materials
researclhh and development and for engineer-
ing studies. If {his program is successful,
we may be able to look forward to providing
unlimited quantities of clean, cheap encrgy
forever, not only for this country, but for all
mankind.

Implicit in this potential is the prospect of
using large blocks of cheap energy for mining
from the sea or from low-grade ores that have
not so far been leasible to exploit and thus
freeing the international community from
the threats and tensions that accompany
shortages of energy and critical materials.
In addition, we may look forward, during the
first third of the 2Ist Century, to a policy of
phasing out all of our fossil and fission-
powered conversion systems, and operating
from that time forward on clean, inexhaust-
ible sources of encrgy.

And so to summarize:

As our supplies of pelroleum and natural
gas decline, this nation will, toward the end

of this century, depend primarily upon coal,

coal products, and nuclear fission for virtu-
ally all of its energy.

The hazards associnted with the develop-
ment of nuclear fission are real and must be
taken seriously, but the sound safety prac-
tices and management techniques of the
Atomic Energy Commission can coutinue to
be employed to maintain the outstanding
safely record we have established and allow
us to benefit from the tremendous potential
of nuclear fisston,

In the long run, this nation can be self-
sufficlent in energy, ultimately depending
upon inexhaustible supplies of essentially
non-poliuting forms of energy such as solar,
geothermal and nuclear fusion.

This nation faces a serious, long-range en-
ergy crisis which demands that we Immedi-
alely establish a systems approach to an in-
tegrated hational energy policy. Failure to do
so will fnevitably result in ctastrophe,

However, if the people of this nation exhi~
bit the common sense, resitiency aud dedica-
tion with which we have faced previous crisis,
wo can, by the turn of the century, enter
a new era, whereln nuclear fusfon will provide
an unlimited supply of cheap, clean energy
for all of the peoplie of this country and the
rest of the world for all time, -
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