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It is an honor to have been asked to open this Symposium on "Engineering with Nu-
clear Explosives" sponsored by the American Nuclear Society in cooperation with the
United States Atomic Energy Commission. In one sense, this meeting comes at an un-
fortunate time. There are budgetary problems within all the branches of the Federal
Government. There are misunderstandings on the part of the public in regard to the
positive benefits that can accrue to mankind through the use of nuclear energy and in re-
gard to the precautions being taken to protect the public from any adverse effects. The
Plowshare Program is but one of several of our major programs that have been cen-
trally affected by these problems of public acceptance and fiscal support.

But in another sense this is perhaps the best time for such a meeting. At no time
has there been such need for public understanding of the benefits of such a program. At
no time has there been such a need for better ideas. New challenges have been raised.
We must meet them.

Devotion to the idea of progress-th at is social change and technological change
leading to improvements in our quality of life-is one of the most fundamental precepts
of the American philosophy of life. Not all change is progress, of course. That is why
we try out new ideas, new technologies on a small scale. We test, we observe, we look
for adverse side effects, we study interrelations and long term effects. We do not and
should not proceed to large scale operations until we are convinced that any adverse ef-
fects are small and not of great consequence. When we proceed to larger steps we must
still continue to monitor for adverse long term effects.

But, a danger that is perhaps greater than that of the threat to our environment
caused by making changes is the largely unrecognized, but perhaps growing rejection
of those American ideals that have made this relatively young country a leader in the
world of today. Our history has been based on a belief in change-in encouraging new
ways of doing things. We have believed that change leads to progress. Yet today our
society appears to stand on the verge of rejecting change and progress in favor of stag-
nation and retreat. Many are ready to reject new technologies on the basis that the old
ones have not been perfect.

Technological progress is blamed by a vocal segment of our population for most of
the ills that we are heir to-in my opinion, such blame is not properly placed. Trying
new and well thought out technological advances designed to improve the quality of our
life is a necessity which will as a minimum allow us to handle our burgeoning population
until we develop socially acceptable ways to limit it. To do otherwise, to reject tech-
nology while the twin dooms of overpopulation and famine move relentlessly forward
ready to engulf us is most dangerous. Without the aid of an ever improving technology,
our social problems will overtake us and doom us. We have no viable choice but to
'make progress in our application of technology to the welfare of mankind.

To this particular audience I need not defend technology, nor do I have to point out
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that if, for instance, we are to solve our pollution problems, we are going to have to rely
on technology for the greatest fraction of the assistance we need. I do wish, however, to
make this audience aware of the great emphasis that President Nixon and our Govern-
ment is placing on the improvement of our environment and the improvements of the
quality of life.

President Nixon on the first day of January 1970-the first day in the decade of
the seventies-signed the National Environmental Policy Act of 1969.- That Act de-
clares that it is the policy of the U. S. Government "to create and maintain conditions
under which man and nature can exist in productive harmony." The Act creates a three
man Council on Environmental Quality within the White House to recommend environ-
mental policies to the President and it requires all Federal agencies to take into ac-
count the environmental impact of all actions they propose. Of course as you know, the
AEC has been doing this since its establishment.

Senator Henry Jackson, Chairman of the Senate Interior Committee and a key mem-
ber of the Joint Committee on Atomic Energy, was the principal author of this Bill.
Congress, in passing this Act, and President Nixon, in signing this Act, are looking for-
ward to a positive program for the improvement in the quality of our air, water, and
landscape. I might note parenthetically here that the interest of the Joint Committee on
Atomic Energy in environmental matters goes back a long time. In the 1950s, Mr. Chet
Holifield, then a subcommittee chairman, now the Chairman of the full Committee, con-
ducted hearings on the biological and environmental effects of nuclear war. Those hear-
ing reports are still being used as basic references.

It is symbolic I believe, that the President chose the National Environmental
Policy Act to be the first act of this new decade. There is no question but that many of
us, our generation and the generation which is following us, are concerned about the
problems of our environment and are eager to do something about it.

I firmly believe that technology can contribute greatly in our efforts to improve our
environment. Few people realize it but the quality of the air in Pittsburgh and the air in
London has, through changes in the kind of fuel used, been improved. Both of those
cities have cleaner air today than they did a few years ago. 1, and many of you here,
know that the use of nuclear fuel for our central power stations can further reduce the
amount of pollutants that are put into the atmosphere by fossil fuels. Technology can
help to give us a better environment. There are many ways that I believe Plowshare
can help in our fight to improve the quality of our environment. I want to mention a few
of those ways in these opening remarks, but more importantly I would like to inspire
all who are here to think constructively of more ways to utilize Plowshare so as "to
create and maintain conditions under which man and nature can exist in productive
harmony."

Plowshare, as we all know, is a research and development program of the Atomic
Energy Commission. It has not yet achieved its goal of becoming a viable commercial
enterprise, but it has achieved some important research advances. Let me start by
mentioning one of those important achievements. More than five years ago, and before
it was fashionable to talk knowingly of ecological system studies, the Atomic Energy
Commission, under its Plowshare program, was funding a broad and deep ecology study.
I refer to the study on the "Environment of the Cape Thompson Region, Alaska." By the
way, I have no connection with the naming of that Cape. The Thompsons just have a way
of popping up in the oddest kinds of environment.

The Cape Thompson study was in connection with the Commission's investigation of
a possible site for a harbor for northern Alaska that might be excavated by nuclear
means. That project, called Chariot, was probably a few years before its time. Today
we know about the vast oil resources of the Northern Slope and we know of the need for
a harbor up there to be used by tankers pying the Northwest Passage. The creation of
harbors in Alaska, or in Australia, or in Asia, or at the tip of South America is in my
opinion not a defilement of the environment or of nature, but an example of a "condition
under which man and nature can exist in productive harmony" and, as the President
stated, creating such conditions is to be our national policy. In the past, man has cre-
ated few harbors because he has not had the technological means to do so. I believe
that te Plowshare program, if permitted to continue experiments both to produce nu-
clear explosives with minimal amounts of fission output and to carry out cratering ex-
periments with emplacement techniques which reduce to lower and lower levels the
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radioactive releases, will in time demonstrate the ease with which man cn create a
harbor. In time perhaps even barren wastes can be made to flower by creating inland
"harbors" in deserts into which rivers may be guided or inland lakes with seawater
flowing into them.

We must note that in the name of protecting the environment many are suggesting
that even minimal amounts of radioactivity, amounts below the normal levels that have
always existed for mankind, should not be even temporarily introduced into the environ-
ment. These people don't even pause to ask themselves about te positive benefits of
these new possibilities-they simply reject them on the basis of very low observable
effects whose extreme extrapolation might be detrimental. It is as though we decided not
to get out of bed anymore because we might slip on the way to the bathroom. It is a sign
of age-of giving up, of growing old, of decaying. If we take this attitude, we must take
it about all interactions of man and his environment and we will soon conclude that we
can no longer create conditions under which man and nature can exist in productive har-
mony. In fact, in the ultimate application of this philosophy, we should each of us stop
breathing. There would be no production, but stagnation, no harmony, but discord be-
tween man and nature.

Let me now briefly mention a few other contributions that Plowshare can make.
There are few things uglier in my opinion than the open holes left by strip mining and
the mountains of tailings that are piled up from many mines. One need only fly over
great stretches of the mining areas of the United States to see this. An explosion deep
underground of nuclear devices in ore bearing formations breaking up the rock and thus
permitting the leaching of the ore and bringing to the surface the metals contained with-
out the terrible defacement of the landscape is one of the things I have in mind. I also
believe that we can add more and more natural resources to our reserves by this
method including the addition of gas by explosive stimulation of tightly packed forma-
tions and of shale oil by retorting underground in cavities created by Plowshare explo-
sions. The National Environmental Policy Act of 1969 calls for the "widest range of
beneficial uses of the environment without degradation, risk to health or safety, or other
undesirable and unintended consequences" and achieve a balance between population
and resource use which will permit high standards of living and a wide sharing of life's
amenities" How else are we to get at the resources locked deep in the bowels of the
earth?

The creation of underground storage areas for natural gas, petroleum, chemicals,
radioactive wastes, industrial and municipal waste products would take these products
out of the biosphere and eliminate the possibility of surface leakage due to acts of nature
or man and would improve the aesthetics of he landscape by removing unsightly storage
tanks and make available valuable surface space. This would indeed be a wide ranging
beneficial use of the environment without degradation.

One of our fastest growing needs if we are to continue a high and improved standard
of living is electricity. Aside from the fuel needs-and I think nuclear power, fission-
and eventually fusion-will provide the majority of the fuel-we need cooling water. I
believe a way exists for Plowshare to contribute here also. By the middle of the next
century the surface water runoff may be inadequate for our power needs, let alone for
our other necessary uses of water. One of the ways to better manage our water re-
sources is to conserve some of the runoff which now is lost to the sea. We could do so
by creating large underground storage areas for water or by breaking up rock between
natural aquifers to allow the recharging of those aquifers which are now depleted.

Another possibility for Plowshare, but perhaps limited in scope because of the vast
requirements for energy that we have is to tap the heat from naturally occurring "geo-
thermal" areas for electrical power generation. In areas of Oregon, California, Nevada,
Utah, Washington, Idaho and Montana, dry geothermal layers exist at depths of a mile or
two underground and at temperatures of 300' to 500'C. By breaking up this rock in place
it should be possible to pump down water and bring up steam to run turbines. As you
know, New Zealand, Italy and Iceland do have-wet geothermal formations which provide
steam for electrical power generation.

All technology utilizes natural resources and interacts with the environment. Our
goal in the 1970s must be to minimize man's insults to the environment. By going
underground with mining applications, by providing for better utilization of our re-
sources and conserving them, including the saving of runoff water, we can improve the
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quality of our environment. Plowshare can help us to accomplish these things and I am
sure that you gentlemen will think of even more ways and better ways that Plowshare
can contribute to a productive and enjoyable harmony between man and his environment
and thus help achieve this and the other purposes mentioned in the National Environ-
mental Policy Act of 1969. Some of these other purposes are best illustrated by what
Plowshare can do and what it has already done. Plowshare can promote efforts which
will reduce or eliminate damage to the environment and biosphere. Plowshare has al-
ready in its research such as the Cape Thompson ecological studies and the Gasbuggy
experiment enriched our understanding of the ecological systems and natural resources
important to the Nation. We can all agree here, I hope, that Plowshare has the capabil-
ity to improve the quality of our environment, enrich our understanding of the ecology
and natural resources and enhance our efforts to achieve a productive harmony between
man and nature.

My remarks this morning are made at the opening of this conference. I would hope
that when this symposium ends on the 16th all will be able to answer the question I have
posed in my title, "Improving the Quality of Life-Can Plowshare Help?", in the af-
firmative.
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