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PREFA CE

On March 9, 1977, 84 students from 48 colleges and univer-
sities across the nation met at the United States Air Force
Academy for the Nineteenth Air Force Academy Assembly.
During the Assembly, these delegates participated in round-table
sessions to discuss the topic, “Nuclear Energy: Do the Benefits
Outweigh the Risks.” On the fourth day, a final report contain-
ing their findings and conclusions was reviewed and approved.
The final report expresses the views of the student delegates and
does not represent the views or opinions of senior participants
who delivered addresses or served as panelists and moderators.

During the Assembly, the participants heard a keynote address
by Representative Mike McCormack. The delegates also at-
tended a panel that discussed the Assembly topic. Participating
in the panel were Dr. Henry Kendall , a leading figure in the
Union of Concerned Scientists and a faculty member at the Mas-
sachusetts Institute of Technology; Dr. Petr Beckmann, Editor
of Access to Energy and a faculty member at the University of
Colorado; and Mr. Frank Graham, Director of Special Projects

• for the Atomic Industrial Forum. Also in attendance were six
senior participants from business, academic and government
backgrounds who served as moderators of the round-tables, as
well as observers from various professional military schools and
academies. The texts of the Assembly addresses as well as the
delegates’ Final Report are presented in this pamphlet.

The United States Air Force Academy Assembly is
cosponsored by the United States Air Force Academy and the
American ’ Assembly, Columbia University. Neither institution
takes a partisan position on any subject explored during the As-
sembly. The Assembly is sponsored as a public service to pro-
vide a setting and a technique for bringing an outstanding col-
lection of undergraduate students together. it affords them the
opportunity of studying and discussing a vital national issue, and
then inserts their opinions into the flow of American thought.

The background papers used by the delegates in preparing for
the Assembly were provided by, the American Assembly and
have been published in book form . This volume, The Nuclear
Power Controversy, is available from the publisher, Prentice-
Hall, Inc., Englewood Cliffs , New Je~~~~Q7632. _ 
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Lieutenant Genera l James R. Allen

Good evening, ladies and gentlemen. It is my pleasure to wel-
come the more than 80 student delegates to the United States
Air Force Academy and to our 19th Annual Assembly. This
year’s Assembly promises to be one of the most interesting and
provocative events in the Assembly history . I am sure that all
of you will benefit from the intensive discussions to be held dur-
ing the next three days. You will also have the opportunity to
listen and talk to some of our nation ’s leading authorities on nu-
clear energy. Tonight’s keynote address will be the first such
opportunity and we are indeed fortunate to have Representative
Mike McCormack from the United States House of Represent-
atives here to deliver this address.

Congressman Mike McCormack is a four-term Congressman
from the 4th Congressional District in Washington. He is a
member of the Committee on Science and Technology, the Com-
mittee on Public Works and Transportation and the Joint Com-
mittee on Atomic Energy .

Mr. McCormack was born and raised in Ohio and, during
World War II, served as a parachute infantry officer. He has
BS and MS degrees in Chemistry from Washington State Uni-
versity and was employed as a research scientist at the Atomic
Energy Commission’s Hanford Project from 1950 until 1970.

Mr. McCormack served fourteen years in the Washington
State legislature during which time he authored all of Washing-
ton’s energy legislation.

In 1971, Mr. McCormack . was elected Chairman of the
Freshman Democratic Causcus, and also was selected to chair
a Task Force on Energy, an unprecedented appointment for a
freshman congressman. In 1973, he was appointed Chairman of
the New Subcommittee on Energy of the Science and Technolo-
gy Committee.

Mr. McCormack is an enthusiastic advocate of the Nuclear
Fusion Research Program and has obtained substantial increases
in funding for it. He recently chaired a special subcommittee to
review the Nuclear Breeder Program .

In 1975, Congressman McCormack was designated “Solar-
Energy Man of the Year” by the Solar Energy Industries As-
sociation. He has lectured extensively on the need for and nature
of a systems approach to an integrated national energy policy.
Congressman McCormack.
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Congressman Mike McCormack

Thank you , General Allen. Good evening ladies and gen-
tlemen.

I want to congratulate the Air Force Academy for sponsoring
this 19th Annual Assembly, and I want to tell you that I am in-
deed honored to be invited to deliver this keynote address. For
many years I have had the privilege of nominating outstanding
young men to be appointed to attend the Air Force Academy,
and this is the first chance I have had to visit the Academy itself.
It has been a great experience for me, even though it has been
a brief one , to come here and see the campus — fortunately on
this beautiful spring evening — and to meet the cadets from the
Fourth . Congressional District of the State of Washington .

This seminar is on nuclear energy, and that is fundamentally
what I will discuss with you this . evening . Several years ago it
became obvious to me that one really can’t discuss any energy
technology in a vacuum — in isolation. Rather , one must con-
sider the entire energy spectrum as an entity . When General
Allen introduced me he referred to the fact that I have been talk-
ing about a comprehensive, integrated national energy policy.
This is really what is important. Therefore, while I will , at your
request . discuss nuclear energy, I would like to put it into a per-
spective about the energy crisis in general .

Understanding the nature of the energy crisis and what our re-
sponse to it must be is a matter of supreme importance, for it
presents a greater danger to our nation than it has faced at any
time since the Civil War. Our national security, the credibility
of our foreign policies in the eyes of all the nations of the world ,
the stability of our economic systems, and even the freedom of
our political institutions may well depend on our ability to
develop responsible energy policies that make sense and have
credibility , and to implement rational programs to carry them
into effect.

One of the most dangerous aspects of the energy crisis is that
a large portion of our fellow citizens still do not understand it.
Indeed , recent polls have shown that a majori ty of the American
people still do not believe that an energy crisis even exists, and
many who recognize that it is real , believe that it has been con-
trived by evil forces — scapegoats which they have chosen,

8 

-. .—~
_  - U --



which could , if they wished to do so, simply decide to make the
crisis go away .

Another danger is that many of us te~ .1 to reject some of the
hard facts of the energy crisis because of their ominous implica-
tions for our own personal future . We don’t want to admit that
we can ’t just take off in our 400 horsepower cars, and drive any
place that we want to drive or do anything that we want to do.
A surprising number of Americans have been trapped into think-
ing that the energy crisis has been created as some sort of a game
in which each person chooses one form of energy conservation
or energy production to support , while opposing the others , such
as supporting the Redskins or the Rockets. The truth is that this
is a deadly serious matter , and that we need all the energy we
c~~ get , from every source, and as soon as possible.

Out of the confused debate that has developed with respect
to the energy crisis , perhaps only one concept is universally ac-
cepted . That is that we must not waste energy; that we must
reduce our national annual energy growth rate. What isn ’t yet
apparent , however , even to many sincere and concerned policy-
makers , is that the total energy consumption of our nation must
continue to increase- for as far as we can see into the future , even
if we establish extraordinarily successful spartan conservation
programs .

The report of the Ford Foundation Energy Policy Project as-
sumes, as a reasonable scenario for the future , limiting the
growth of total energy consumption for this nation to 2 percent
per year. This would be a dramatic reduction in our contem-
porary growth rate of about 3.6 percent , but it may be a long
range attainable goal which might not seriously harm the econ-
omy .

It is important to understand , however— that a 2 percent
growth rate would mean doubling our energy consumption in
about 35 years. That ’s smple mathematics, and you who are fa-
miliar with exponential growth rates know that anything that

• grows at 2 percent per year will double in 35 years. However ,
since we can’t possibly shift instantly to new lifestyles that a 2
percent rate would require for this nation without undergoing
serious social disruption , we will almost certainly double our
energy consumption within about 25 years. Within this overall
growth, there will inevitably be a dramatic shift from the use
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of petroleum and natural gas to the production of electricity from
coal and nuclear fission. Here the annual growth rate mi.~st be
about 5 percent or more per year . This will mean doubling elec-
tric energy generation by about 1990.

Unfortuna te ly, most of the debate on the energy crisis, in spite
of the perils we are facing, has centered around such subjects
as import tariffs , quotas , gasoline prices , allocation programs,~
and regulation. While all this is important and has been the sub-
ject of intense Congressional activity, obsession with it tends to
distort our national perspective. I do not take this matter lightly,
but acting as if these problems constitute the energy crisis is
somewhat like wrestling for deck chairs on the Titanic .

The stark realitites are that our domestic oil production has
declined about 10 percent since the Arab oil embargo; our natu-
ral gas production is down still more; our coal production has
increased only 12 percent during this three year period; the per-
cent of petroleum we import has increased from about 35 percent
at the time of the Arab oil embargo to about 43 percent today;
more railroads have gone out of business; the situation in the
Middle East remains unstable; and in Washington , D.C. and
among certain elements of the Eastern press, a campaign con-
tinues to misrepresent and belittle the potential benefits of nuclear
energy, and to exaggerate the problems associated with its de-
velopment , thus threatening the exp loitation of the only source
of energy available — along with coal — for energy self-
sufficiency, economic stability , and national security during this
century .

The challenge we face today is to reject these attempts to
confuse us, and to overcome the paralysis that seems to grip us,
and to help our fellow citizens understand that we must have a
national energy policy with programs to eliminate waste and con-
serve energy wherever practical , but also to produce the energy
that we will need in the future .

If we do create such energy policies and if we implement the
programs which will carry them into effect , the people of this
country can have adequate energy, environmental protection,
and economic stability . If we fail , the inevitable result , I am con-
vinced, will be economic, societal, and political catastrophe, both
domestic and international .

There are several fundamental s upon which any energy,
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policy must be built. Any energy policy must be built upon
the best scientific , engineering and economic facts available,
no matter how tough and unpleasant such facts may be. We
Americans have an unfortunate habit of treating some of our
problems as if we are living in a 30 minute TV drama. We
have come to expect quick , easy, pleasant solutions, even if it
means turning to make-believe.

However , we cannot afford the luxury of basing our energy
policies on fantasies , such as assuming that solar energy or
geothermal energy with which I am deeply involved , or some
suppressed carburetor design, or on some magic which will
bail us out of our problems

Nor can we base our policies on anti-public-power or anti-
utility-company or anti-Israeli or anti-Arab or anti-oil-company
or anti-nuclear prej udices. We cannot base our energy policies
on hopes, such as the hope that we will keep finding enough gas
or petroleum to keep us going, or the hopes that some of the
people of this country can , in blind ignorance , somehow be per-
suaded to voluntarily accept still hi gher unemployment , and sev-
erl y reduce their standard of living in the belief that this would
be a worth y goal , just because someone says “thi s is
conservation ”

A national energy policy must allow a large segment of our
people to continue to aspire to, and strive for. a hi gher standard
of living, with greater freedom and di gnity for all. This is Ameri-
can history — the entire affluent society i n which we liv e has
been built on a prodi gious consumption of energy, and in recent
years , on petroleum and natural gas, and , as that runs out beneath
us , what we need to figure out is some way to adjust to it. What
we can ’t do is just say, “Well , we ’re not going to have any more
energy .” Having a program in this nation to provide an op-
portunity to strive for a hi gher standard of living has always been
the hallmark of American society. We can ’t suddenly expect low
and middle income Americans or the average American house-
wife , or the worker in commerce or industry or agriculture , or
anyone in any walk of life to sacrifice these aspirations just
because we suddenly don ’t produce enough energy to provide
employment for oui fellow citizens or because we have planned
so poorly that all but the most affluent must cut back on their
standard of living.

11
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Certainly each of us recognizes that a sort of three-cornered
dynamic equilibrium should exist between energy conversion ,
transmission , and consumption in one corner , a reasonable and
rational program for protecting our physical environment and
conserving our resources in the second , and the maintenance of
a stable and responsive economic system in the third corner.

So, while we cannot afford the excesses which marked some
industrial development of the past , raping our land and polluting
the atmosphere , we cannot expect to have energy production
without some impact on the environment , no matter how benign
the source may seem to be from a distance; and we cetainly can-
not expect to have jobs for the American people unless we pro-
duce more energy.

So, we have several “environments” to protect all at the same
time . There are, for instance , those that we classically think of
in terms of air , land , and water , but there is also the environment
of the job market , and an industrial capacity that will maintain
this nation ’s national security and economic stability . Finally,
there is the environment of our homes, and those of millions of
low income Americans , where we must have enough energy for
a decent standard of living. Our national energy policy must
strike this dynamic balance in a rational manner.

Several studies have been completed examining the rela-
tionship between energy consumption and employment levels.
They indicate that , with much of the waste in energy consump-
tion in industry and residential uses eliminated , and with more
efficient production of a million barrels a day equivalent — about
2 percent — could mean the loss of 900,000 jobs. This may be
a pessimistic estimate, but it is based on thirty years of accurate
data and is the most conservative of the three studies we have
seen. This inter-relationshi p between energy consumption and
employment levels makes sense to those who have ever con-
sidered it seriously. Now , however , it should sound a warning
against our accepting the idea that we can solve our energy prob-
lems simply by cutting back on energy consumption.

We obviously can and must eliminate wasteful practices in
energy consumption. However , there is a point beyond which
further reduction will seriously impact the, job market. Ob-
viously, there is no moral justification for policies that would
cause increased unemployment because of energy shortages. So,
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while energy waste can and must be eliminated , we must never
allow one man’s concept of conservation to be the cause of anoth-
er man’s unemployment.

High unemployment leads to political and social instability ,
to Federal deficit spending , and to a further eroding of this na-
tion ’s relative strength in the international community . All relate
directly to adequate energy production .

Other nations have learned this lesson, and this is the reason
for the heavy emphasis on nuclear energy development through-
out the world .

The next fact has to do with our resources of petroleum and
natural gas. One of the most important realities that the
American people must understand is that this nation has, since
1970, truly passed f rom one major historical era into another.
We have passed from an era of cheap, abundant fuels, energy ,
and materials into an era of shortages &‘~d high costs which will ,
at best, be with us for many decades.

That reality is exceedingly difficulty to accept, for us who have
lived all our lives in a culture built on cheap mobility and the
assumption that American affluence was endless. Nevertheless,
we must face the fact that we have , almost certainly, already
burned ~ip more than half of all the petroleum, and almost half
of all the natural gas we have ever discovered, or ever will dis-
cover , on this continent or off its shores, and that it will be gone,
insofar as a significant supply of fuel is concerned , by about the
end of this century , no matter what price — within reason —
we pay for it today . The long range history of Western civiliza-
tion in terms of energy can be described as a long period before
the discovery of coal and petroleum and natural gas, and then
one quick blip when it was all used up and then we went on
without it. If you think of it just in terms of petroleum and natural
gas, it is about one century during which Western man dis-
covered and burned up almost all of the petroleum and natural
gas on the planet .

Remember, this depletion of these resources on which we
depend so heavily today will be happening while our demand
for energy is doubling, even with a successful and spartan con-
servation program.

I consider it to be especially tragic that the world has plunged
into this situation wherein we are burning up our fossil fuels
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so wastefully. There is much truth in the observation by the Shah
of Iran that petroleum and natural gas are “too valuable to
burn. ” Now we will have an uphill struggle to preserve a portion
of them — as we should be doing — as a heritage for the future
for feedstocks and for the petro-chemical industry.

As our supplies of petroleum and natural gas dwindle, this
nation will become dependent for most of its energy on coal and
nuclear fission. However , even these sources of energy are, in
the long range perspective, only transitional . Although we must
increase our reliance upon them from now until sometime in the
21st Century , we must also make plans for phasing them out
in the more distant future , and replacing them with other , still-to-
be-developed resources.

In this respect, one general misconception plaguing the Con-
gress as we fund programs for future energy sources is the idea
that research and development , lavishly supported , can solve this
nation’s energy problems in the very near future . Nothing could
be further from the truth , as those of you with experience in sci-
ence and engineering know.

Even with a crash program the time required between the
successful laboratory demonstration of a concept for the con-
version of an energy source to a usable form and the actual signif-
icant implementation of this technology, varies from ten to thirty
years, and it ’s usually closer to thirty. There is no way, for in-
stance, that a tidal wave of Federal funds could make solar or
geothermal energy a significant resource for this nation before
the year 1990, or nuclear fusion before the year 2000.

So while we must support an aggressive, imaginative,
well-funded program for energy research , development, and
demonstration in every area of energy conversion, distribution ,
storage, consumption, and conservation , we must at the same
time recognize that the benefits of a research and development
program are long range benefits, and that this nation must pro-
ceed for the immediate and short range future with the energy
sources which are available to us today — coal and nuclear fis-
sion.

There is much we can do with respect to our existing energy
sources. We must undertake aggressive programs of exploration
and drilling for oil and gas, onshore and off . We must explore
the potential of an oil shale program, and press for early
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application of improved technologies for secondary and tertiary
oil recovery. We must convert our wastes to energy or fuels or
energy intensive materials.

We must build new refineries, new ports, new pipelines, and
new storage facilities for gas, petroleum, and petroleum prod-
ucts. In spite of the fact that we are running out of petroleum
and natural gas, this program, along with the most stringent con-
servation measures, is our only short range strategy for trying
to keep our energy supplies for our existing industrial and socie-
tal infrastructure as close as possible to future demands.

Of course, coal is our greatest resource of fossil fuel , and we
must rely heavily upon it. However, even a superficial glance
should warn us against taking it for granted. We will need to
dramatically expand our coal production capacity with new
mines that meet modern health and safety standards and have
a minimum impact on the environment. We must allow coal to
be surface mined, with realistic regulations, and responsible
reclamation programs.

It will be necessary to restore our railway system with new
roadbeds and new rolling stock , and back them up with slurry
pipelines.

These tasks— of mining and transporting coal safely — are
immensely complex and expensive.

We will, of course come to depend upon synthetic gaseous
and liquid fuels from coal, but the cost of these programs in
dollar, manpower, steel and other critical materials, in water,
in logistics, and environmental protection are literally mind bog-
gling. For example, trying to close the gap between supply and
demand for natural gas in 1985 using coal gasification would re-
quire more coal than is mined today for all other purposes com-
bined, and would cost literally hundreds of billions of dollars .

In spite of all of these problems in mining, cleaning up,
transporting, and burning coal; in spite of the cost of converting
it to synthetic fuels , we must proceed with an aggressive program
for increased dependence on coal. If we are sincere about at-
tempting to solve the energy crisis that faces this nation, we must
think in terms of tripling coal production by the end of this cen-
tury . Among other things, this will require 200,000 new coal
miners.

I am acutely conscious, as I make this point, of the tragic
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deaths of 26 men in two separate accidents in a Kentucky coal
mine last year and recent deaths in Pennsylvania. To me, it is
inexcusable that more has not been done to protect our coal min-
ers from pulmonary diseases and the other hazards they face.
Thousands of coal miners have met violent deaths during this
century, and we are paying about a billion dollars each year to
victims of black king disease. We must undertake the research
to develop safe mining conditions, and we must enforce regula-
tions to insure that these safe conditions are met. The mining
and burning of coal must be made as safe as the production of
electricty from nuclear fission . This will markedly increase the
cost of coal, but this source of energy is vital to our national
survival, and it must be made safe.

As responsible citizens sort out the facts with respect to our
energy future, it becomes more and more obvious that one of
the greatest strokes of good fortune this nation has experienced
is to have our nuclear industry as well advanced as we find it
toady, ready now to provide much of the energy this nation will
need during the next fifty to seventy-five years.

Nuclear energy is the safest, cleanest, cheapest, most realiable
source of energy available, with the least environmental impact
of any significant option. If we did not have a large block of
nuclear energy available to us for the coming decades this coun-
try would be in critical danger, even if we succeed in tripling
coal production by the year 2000.

Today, there are 65 nuclear plants licensed to operate in the
United States. During the first half of 1976, nuclear energy
produced about 8.3 percent of this nation’s electricity, and it
saved the consumer during that six month period about $625 mil-
lion in rate reduction, as compared to what they would have paid
for the same utility for the same electricity if those same utilities
had used a fossil fuel plant to produce electricty~ Now, we don’t
have the figures yet for the last four months November, Decem-
ber, January and February — but I think we are going to find
that East of the Mississippi, in the Chicago area for instance,
every single coal plant had trouble and was down at one time
or another , but the seven nuclear plants all operated full time
throughout the period.

Eight more plants are scheduled to be on the line by the end
of this year. In addition to these 73 pLants on the line, there are
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82 more nuclear plants for which construction is underway or
authorized. Another 73 are on order or planned. If 200 of these
228 plants are all on the line by 1985, and they can be if we
simply eliminate unnecessary delays and provide for construc-
tion capital; then this nation will have a nuclear capacity of
about 200,000 megawatts—about 25 percent of our total
national electric generating capacity —by 1985.

Each new nuclear plant saves the equivalent of more than 10
million barrels of oil a year. At $15 a barrel that is $150 million
just from that saving alone. It would require more than 5 million
barrels of oil a day to produce the same electricity that these
~)0 plants would generate. This is almost as much as the amount
of petroleum that the United States imports today.

With the nuclear breeder program in place in the 1990s, the
advantages of nuclear energy will significantly increase, particu-
larly with respect to establishing this nation’s energy independ-
ence. At the present time we are in the midst of an extensive
research, development and demonstration program involving
nuclear breeder technologies and are focusing on learning essen-
tial engineering facts related to the liquid metal fast breeder. Our
demonstration programs will have reached the point by about
1990 that licensing of commercial breeders should be in order.
Unfortunately, we are already far behind France, England, (3cr-
many, Russia and probably Japan in the commercialization of
this technology. -

With a breeder program, this nation can convert our large
stQckpile of Uranium 238, already mined and in purified form,
into a nuclear fuel of extraordinary value. This will give our
nation a chance at energy independence. The energy that can be
produced from the otherwise useless Uranium 238 can, with a
breeder program, produce as much electricity as would be pro-
duced by more than 5 times all the oil possessed by all of the
OPEC nations combined.

Statements that the breeder program presents some sort of spe-
cia! safety problem are simply not true . All nuclear plants pro-
duce plutonium. The breeder simply produces more than it uses.
This new fuel will, in turn , be used to provide for concurrent
energy reqwrements . Nuclear wastes from breeder plants are not
significantly different from the wastes of today’s nuclear plants.

I am not unaware of the fact that there are those who have
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actually convinced themselves that nuclear energy represents a
special hazard to the public , and that the program should be ter-
minated, in spite of its obvious benefits. I appeal to them to rec-
ognize the unchallenged fact that the production of electricity
from nuclear fission is far safer than most other human activities,
including especially the mining, transportation , and burning of
coal, which is the only other significant source of energy availa-
ble.

I appeal to them to recognize that each new nuclear plant will
provide energy for 25 to 30,000 permanent jobs in primary in-
dustries and in supporting services.

The 200 nuclear plants that can be on the line by 1985 will
provide the energy requirements for more than five million per-
manent jobs for American workers, If this energy is not
available, and from this source, these jobs will probably not be
available either.

It does no good to provide for national defense if we do not
have enough energy to run this country. It does no good to talk
about programs to reduce unemployment if we do not produce
the energy that the jobs will require . These are the real issues.
The anti-nuclear advocates would weaken our country and cause
higher unemployment. Their activities have nothing to do with
nuclear safety. If successful, they would make this nation even
more vulnerable to the oil exporting countries.

Of course, the nuclear industry, just as any other , does have
some hazardous aspects, and we must assume that at some time
in the future there will be some accident causing property dam-
age, injuries , and even deaths. It is crucial , however , to ask how
likely these accidents are, and how this risk compares to that
associated with other everyday activities.

While it is essential that every reasonable precaution be taken
to guard against every conceivable accident — and this is being
done — there is a point beyond which imagining wildly unlikely
nuclear accidents becomes meaningless at best. Obsession with
such anti-nuclear fantasies, while ignoring the much greater haz-
ards of the real world around us, does a great disservice to the
people whom I, as an elected public official am expected to repre-
sent, and who also look to you for leadership and a responsible
perspective.

A report by Dr. Norman Rasmussen of MIT, published la~t
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year, shows that with 100 plants on the line (as will be the case
before 1980) a major accident is 10,000 times less likely to hap-
pen in a nuclear power plant than a comparable accident in a
non-nuclear facility. Thus, the hazard to any individual or group
will be about the same in 1980 — with 100 plants on the line
— as the hazard of being struck by a meteor.

To put it another way, me chance that a person will be killed
from a nuclear accident in a nuclear power plant in 1980 is one
in five billion a year . This means that in twenty years, on the
average, and with no further upgrading of these plants, one per-
son in the United States would, on a statistical basis, die as a
result of a nuclear accident in some one of those 100 plants.

By way of comparison, we will kill about forty-five thousand
Americans a year, and suffer about 2 million serious injuries
from automobile accidents. About 12,000 persons are killed by
fire or smoke. Overdoses of aspirin and aspirin compounds,
cause hundreds of deaths per year. About 1,000 persons die from
electrical shock. About 160 are killed by lightning. About 3,000
choke to death on food . More than 2 000 are bitten by rabid
animals. About 2,000 are kilj ed in airplane accidents. About
8,000 persons drown each year.

The fact is that not a single person has been harmed by any
nuclear accident in any licensed nuclear power plant in the Unit-
ed States, nor has any member of the public been exposed to
any radiation in excess of internationally approved standards as
the result of the operation of all the 62 nuclear power plants now
on the line, and their supporting activities, and the more than
100 US military nuclear reactors now in service.

A word about radiation. If we were to assume 1,000 nuclear
power plants on the line, and assuming no advances of emission
control technology, the average person in the US would receive
the followiqg radiation: 102 millirem per year from natural back-
ground, 73 millerim per year from medical X-ray and thera-
peutic radiation, but only 0.4 millirem per year from the
operation of all 1,000 nuclear plants and all their supporting ac-
tivities. That is less than one-half of a millirem, as compared
to almost 200 from natural and medical sources.

New Yorkers may be interested to learn that the radiation leval
at the Vanderbilt Street entrance of Grand Central Station, due
to the natural radiation from the building’s granite, is more than

19



500 times greater than the radiation exposure a person
would receive at the gate of a nuclear power plant from the plant.
It is more than 100 times the maximum radiation dose allowed
to a member of the public by the Nuclear Regulatory Corn-
mission for the closest approach to a nuclear plant. *

The safe storage of radioactive wastes is -certainly a require-
ment accompanying the beneficial use of nuclear fission , and our
30 years experience in the nuclear military program has given
us the know-how to do this.

Using techniques that have been developed during recent
years, the safe, permanent storage of radioactive materials is ac-
tually a simple matter of good eng ineering and good manage-
ment.

In hearings last summer before my Subcommittee, the ERDA
announced a series of options for the permanent storage of radio-
active wastes. The technique almost certain to be chosen involves
converting the wastes to a solid glass, similar to Pyrex glassware
— and j ust as inert — and encapsulating these glassified wastes
in welded stainless steel cannisters. Ten to twelve cannisters , one
foot in diameter and ten feet long, will contain the wastes
produced each year by a 1000-megawatt power plant. Each one
will represent about $20 million worth of electricity produced.
All of this glassified waste from our nuclear energy program
through the year 2000 would make a stack about twelve feet deep
bet”een the goal lines of a football field . An individual citizen’s
share of glassified nuclear waste for the balance of this century
will be about 4 cubic inches , and most of this material will be
non-radioactive glass.
The waste cannisters will be stored in stable geologic formations
deep underground . As far as I know , no one has suggested any
scenario by which these materials would be introduced into the
biosphere .

I am pleased to say that the Congress has taken the initiative
in establishing well-organized programs in solar energy,
geothermal energy, and nuclear fusion.

The Solar Heating and Cooling Demonstration Act of 1974

JOURNAL OF ENVIRONMENTAL SCIENCES - July-
Aug 1972 - Ragnwald MullerI 
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provides a five-year program to demonstrate the commercial
feasibility of using solar energy to heat and air condition residen-
ces and other buildings. We plan to have 2,000 demonstration
solar heating units on the line by the end of 1977, and, in addi-
tion , 2,000 combined heating and cooling demonstration units
by the end of 1979.

We have also established a long range , comprehensive pro-
gram for all aspects of solar energy conversion to electricity ,
including wind conversion , thermal electric conversion,
photovoltaics, ocean thermal gradients, bioconversion and the in-
cineration of wastes for energy, or their conversion to useful
fuels.

Solar energy may play an important role in our future, and
I am proud of the overall program we have established . We have
increased funding for solar energy researc~i and development
about one hundred times during the five years I have been in-
volved in the program, to a total of more than $200 million this
fiscal year.

However , we must keep the potential for solar energy in per-
spective. With well-managed, well-funded, aggressive pro-
grams, we may, if we are lucky , be able to provide 1 percent
of our energy from solar heating and cooling, and another 1
percent from all other methods of solar electric conversion by
the year 1990; but almost certainly not before. For instance,
if we were to convert 10 percent of our 70 million homes in
this country to solar energy for heating and cooling by 1990—
and that would be a truly prodigious undertaking—the energy
saved would be only slightly more than 1 percent of our
national energy demand.

During the recent session of Congress, we encountered suc-
cess and failure in other areas of energy legislation . The Electric
Vehicle Research and Demonstration Act was passed over the
President’s veto, but the veto was sustained for the Surface
Transportation Research and Development Bill. We expect that
through an aggressive program of research, development and
demonstration, including battery research and extensive field
tests, this country may have an electric commuter car within
about seven years. We expect it to be competitive with American
“second cars”; those used for short , intracity commuting.

During the last week of the session, a bill was tragically lost
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which would provide loan guarantees, cost sharing and price sup-
ports for demonstration programs involving synthetic fuels from
coal, the production of shale oil , the conversion of municipal
and other wastes to fuel or energy, geothermal energy develop-
ment , and solar energy heating and cooling demonstration pro-
grams. We will attempt to enact similar legislation this year.

During the last hour of the session, we lost a bill which would
create an energy conservation extension service to help provide
timely information for the general public on how to conserve
energy, and what can and cannot be done. This will be a high
priority matter for my Subcommittee, starting in a few days.

We have also established a crash program for geothermal
research, development and demonstration . Our goal is to have
from six to ten geothermal demonstration plants on the line by
1980. These will be small plants, generating up to f ifty mega-
watts of electricity each, using presently undeveloped types of
geothermal energy, such as hot dry rock formations , hot water
deposits and geopressured water. Here again, prudence must
govern our optimism. Even with such a crash program which
we are funding aggressively, it is unlikely that we can produce
1 percent of our total energy from all geothermal sources before
1990.

During the last three years we have experienced very en-
couraging progress in nuclear fusion research , and certainly we
are now operating on a new plateau — one which we have
dreamed of and sought for many years. Now, for the first time,
we understand the physics and the dynamics of the plasma in
which the thermonuclear reaction must take place. This puts us
in a position to move forward with a much more aggressive re-
search program; in which we can , with considerable confidence,
predict success.

I believe that we can have our first commercially feasible
fusion electric demonstration plant on the line by the mid or late
l990s, but this will require engineering studies. If this pro-
gram,is successful, we may — in the 21st Century — be able
to look forward to providing unlimited quantities of clean, cheap
energy forever , not only for this country, but for all mankind.
We may also look forward to phasing out the burning of fossil
fuels and the use of nuclear fission to produce electricity — dur-
ing the 21St Century .
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It should be obvious that we cannot reach these goals of the
21st Century unless we establish intelligent and responsible poli-
cies and programs during the balance of the 20th Century . It
should be obvious that this is no time for pretending that there
are simplistic solutions to the tangle of interlocking and complex
problems that face us. It should be obvious that we cannot afford
to base our policies on fantasies, fears , hopes, or prejudices. It
should be just as obvious , however , that this nation can develop
policies and programs which will provide for adequate energy
to maintain our economic stability and standard of living, while
protecting or even improving our environment and the health
and physical well-being of our citizens.

I believe we can do it if we establish energy policies that do
make sense and if we implement them at every level right away.
Everyone who understands this has a special role to play helping
his fellow citizens understand, because the real enemies this na-
tion faces, in the struggle to overcome the energy crisis, are pri-
marily ignorance, fear , prejudice and emotionalism.

We have faced tough problems before. Many of us lived
through the Depression and helped fight the Second World War .
We never doubted for a single moment what our purpose was
or that we would ultimately overcome the difficulties that beset
us during those try ing times. I am convinced that if the American
people exercise the same resilience, confidence, and good sense
that we have demonstrated in the past , and if we demand respon-
sible leadership from all of our public officials , and if we demand
policies based on scientific , engineering and economic facts , we
can overcome the problems that face us today, and help build
a better world .

Thank you.
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I

Dr. Henry W. Kendall
Professor of Physics
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Mr. Fran k Graham
Director of Special Projects
Atomic Industrial Forum

Dr. Petr Beckmann
Professor of Electrical Engineering

University of Colorado

Colonel Maiham M. Wakin
Chairman

19th AFAA, Moderator
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COMMENT

The Panel Discussion was scheduled to be held on the evening
of 10 March and was to be open to the public and press . Un-
fortunately, this event had to be postponed as a result of a
blizzard which closed the Air Force Academy for almost two
days. The full panel was to have included Dr. Theoth’re B. Tay-
lor of Princeton University; however , he was unable to fly into
Colorado Springs as a result of the blizzard and was therefore
unable to participate.

The Panel Discussion finally took place at 1530 hours on 11
March in a lecture hail in the Fairchild Academic Building. Be-
cause of the severity of the storm, there was no available audio-
visual support for the discussion and only the student delegates
and senior participants were able to attend the very lively and
interesting discussion. The Panelists each delivered short
prepared stateraents of their personal views as to the need for,
and safety of, the nuclear energy program in the United States.
After their prepared remarks, each was permitted to rebut the
statements made by other panelists and the panel closed with stu-
dent delegates asking questions on several issues that had been
discussed by the three panelists.

Although the panel was of an Ad Hoc nature by circumstance,
the Assembly delegates and senior participants were fortunate
to hear a diversity of opinion from experts of vastly different
persuasion and , coming on the heels of the last round-table ses-
sion, it provided an interesting review of the major concerns dis-
cussed within the student round-tables.
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ROUND-TABLE A GENDA

Nineteenth Air Force Academy Assembly

NUCLEAR ENERGY:
Do The Benefits Outweigh The Risks?

First Session

The Need for Nuclear Power

1. What are the projected energy needs of the United States
through the year 2000?

2. What is the projected electrical energy demand for the next
twenty-five years?

3. What are the likely costs—economic and other—of failing
to satisfy the demand for energy?

4. What is the potential for limiting energy growth through
conservation? Can we rely on the “normal” economic response
to high energy costs, or changing life-styles, to achieve conserva-
tion, or should we use tax incentives, or impose penalties or other
legal restrictions?

5. What alternative energy sources are realistically available
for the United States in the next twenty-five years—considering
resources, status of technology, investment requirements, and
environmental effects? To what extent can we look to oil; natural
gas; “new” sources (such as solar , fusion ,breeders,
geothermal); shale oil; coal; nuclear (i.e., the presently de-
veloped commercial reactors)?

Second Session

Safety Regulation and Public Acceptance of Nuclear Power

1. How safe is nuclear power? Is it safe enough? What are
the hazards in operation , waste storage, etc.? How do nuclea r
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risks compare with risks of other energy sources—in particular ,
coal?
2. (a) Is the regulatory structure adequate to the task of ensur-
ing safety? (b) Can the time consumed in the licensing process
be reduced without sacrificing safety? (c) What is the role of the
hearing on the application for a license? Does the hearing con-
tribute to safety? Does it contribute to public acceptability?

3. To what extent should the federal government share respon-
sibility for safety with the states?

4. What steps can be taken to deal with public concern about
safety? Should NRC , or some other agency, attempt to increase
the understanding of the public , local officials , state legislators,
about technical matters? Are there steps which can be taken to
improve confidence in the regulatory process? Are there feasi-
ble steps such as siting in remote “nuclear parks,” or offshore
siting which should be considered—even if not thought to be
required for safety?

5. Can the risks of nuclear power be meaningfully compared
with those of other energy sources? Is the risk of a catastrophic
accident , however remote, qualitatively different from the
cumulative risks of smaller accidents—even if the damage from
the latter is likely to exceed the former?

6. Who should bear the costs of antisabotage or diversion
measures—the government or the industry?

Third Session

Interna tiona l Aspects

1. Are the incentives for other developed countries to “go nu—
clear” less strong , as strong , or stronger than for the United
States?

2. What role can nuclear power play in less developed coun-
tries?
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3. How adequate are international programs to limit prolifera-
tion and to safeguard nuclear materials? Can they be improved?

4. Should the United States attempt to control the export of reac-
tors by other countries? Reprocessing plants? Enrichment plants?
Do we have power to control export of technology by others?

5. What measures not now being taken should the United States
undertake to minimize proliferation?

Fourth Session

Can the United States’ Nuclear Pmgram
Be Made More Effective?

1. What (who) is responsible for the present precarious state
of the nuclear power program?

2. Who should have primary responsibility for developing and
carrying out a nuclear power program—the federal government,
the states, or private industry?

3. How should we allocate responsibility for various ac-
tivities—mining, construction of reactors, enrichment plants,
reprocessing plants, etc.?

4. Is private industry properly structured to raise the captial
necessary to build the plants (nuclear or coal) required in the
future? Can it be?

5. Do we need another enrichment plant? Who should build
it? When? What timetable should be adopted for breeder reactor
development?

6. Should reprocessing plants be built? By whom? When? if
reprocessing is deferred, what should be done in the interim?
When should plutonium use as reactor fuel be authorized?

7. Waste Storage—how soon should storage method and loca-
tion be decided? How soon should storage facilities be built? Is
present technology adequate? -
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ROUND TABLE A

Dr. Bernard L. Cohen
Professor of Physics and
Chemical and Petroleum Engineering
University of Pittsburgh

-~~~~~
,

Dr. Bernard L. Cohen is Professor of
physics and chemical and petroleum engi- , /neering at the University of Pittsburgh as ~well as the Director of the Scaife Nuclear
Laboratories. He holds a BS from the
Case Institute of Technology (1944), and
MS from the University of Pittsburgh ‘

~~~ :-~
(1948), and a DSc from Carnegie-Mellon
University (1950). Prior to coining to the
University of Pittsburgh in 1958, Dr.
Cohen worked at the Oak Ridge National Laboratory in cyclotron re-
search. He has written about 130 articles for scientific journals and
participated in roughly 200 colloquia and seminars. His books include:
Heart of the Atom (l~~ub1eday, 1967), Concepts of Nuclear Physics
(McGraw-Hill, 1971), and Nuclear Science and Society (Doubleday,
1974).

Delegates

Robert Porter Adams State
Norm Bobroff University of Chicago
Mike Acosta Colorado School of Mines
Charles Loftis Colorado State University
Brian Cook University of Houston
Mark Lumsden UNC-Greensboro
Audeen Walters Ohio State
Lauren Bauer Stephens College
Bruce Folsom Washington
Steven Whitehouse USAFA
Bait Wohl USAFA
Jon Barker USAFA
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ROUND TABLE B

Dr. E. Linn Draper, Jr. --.—‘ 
/

Professor and Director
Nuclear Reactor Laboratory
College of Engineering
University of Texas at Austin

Dr. Draper is associate professor and
director of the Nuclear Reactor Labora-
tory of the College of Engineering, The
University of Texas at Austin, where he
has taught since 1969. Dr. Draper is a
consultant to a number of electric utility
companies , E. R. Johnson Associates,
R~di~tion Management Corporation, and
the NuTex Corp.

He received his BA in 1964, a BS in chemical engineering in 1965
from Rice University, and a PhD in nuclear science and engineering.
from Cornell University in 1970. He is a registered professional nu-
clear engineer in the state of Texas and is a member of the board of
directors of the American Nuclear Society. His fields of specialization
are in nuclear and fusion engineering as well as neutron and reactor
physics. He is the author of over sixty technical articles and the editor
of two books.

Delegates

Mike Lanham Arizona
Jim Knox Citadel
Jerry Ocken UC-Colorado Springs
Lillik n Filegar Colorado Womens College
Mel Kochis Idaho State
Mark Franz Montana State
Terry Galganski Northweste rn
Andy Duff Pitt sburgh
Regina Case Southern Colorado
Jon Alexander Washington
Bob Wesolowski USAFA
Charles Milliken USAFA
Bob Schiermeyer USAFA
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ROUND TABLE C

Dr. Fred H. Schmidt
Professor of Physics
University of Washington

Professor Schmidt received his BS
degree in Engineering Physics from the
University of Michigan in 1937. After -

.

two years with AT&T, he returned to ~
graduate study and obtained an MA
degree in Physics from the University of
Buffalo in 1940, and a PhD in Physics
from the University of California
(Berkeley) in 1945. From late 1941 until
mid-1945 he worked ofl the Manhattan
Atomic Bomb Project in Berkeley, Oak
Ridge, Tennessee, and Los Alamos , NM. He has been a member of
the Physics Department faculty of the University of Washington since
1946. He has been the recip ient of a Guggenheim Fellowship (1956-
57), and of a National Science Fellowship (1963-64). He is a Fellow
of the American Physical Society. His research interests have been in
those areas and in related scientific journals. His most recent publica-
tions include a book co-authored with Professor David Bodansky: The
Energy Controversy: The Fight over Nuclear Power, (September 1976)
and a chapter (co-authored again with David Bodansky) entitled
“Safety Aspects of Nuclear Energy,” in The Nuclear Power Con-
troversy. edited by Arthur Murphy (October 1976) .

Delegates

Steve Trevino UCLA
Jim Johnson Citadel
Norvelle Brasch Colorado College
Bill Kammin Fort Lewis College
Murray Roseberry Kansas State
Sydna Herren Miami University (Ohio)
Blake Dawson Occidental
John Gano Pomona
Tony Andrade Texas
Beth PlaU Western State
Rich Lucal USAFA
Russel Dewey USAFA
Robert Harrison USAFA
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ROUND TABLE D

Li Colonel Ernest Park Sims
Deputy Head of Physics
USAF Academy

Lieutenant Colonel Ernest Park Sims is
a native of New Mexico who received his •

BS in Chemical Engineering and an Air
Force commission from the Universi ty of
New Mexico in 1958. Upon entering Air
Force active duty, he was assigned first as
a graduate student in meteorology to MIT,
then a Weather Analyst and Forecaster to
the USAF European Weather Central
near London, England. After a stint as
Staff Weather Officer in the United Kink,-
dom Command Post of the Strategic Air Command , he returned to the
United States and to graduate school in 1963. In 1965, he completed his
MS in Nuclear Engineering at the Air Force Institute of Technology in
Dayton, Ohio , and was assigned to the Headquarters of the Air Force
Technical Applications Center, Washington, DC, as a Nuclear Research
Officer. In 1970, he was selected to be a Military Research Associate
to ERDA (then AEC) at the Lawrence Livermore Laboratory of the
University of California. There , he spent three years in high-power laser
research which was directed primarily toward controlled fusion . Since
1973, Colone l Sims has been a member of the faculty of the Department
of Physics, USAF academy, Colorado. He has taug ht courses in General
Physics , Atmospheric Science, and Atomic and Nuclear Physics. He is
currently Deputy Head of the Department of Physics and is teaching a
dual -discip line , physics and policital science special topics course entitled
“Politicaland Scientific Problems of Nuclear Power and Nuclear Weap-
ons (Proliferation) .”

Delegates

Darrell Peterson BYU
Wayne Fisher USCGA
Kimball Forest Colorado College
Kevin Lipson George Washington
Andy Merril Lorretto Heights
Steve Harden USNA
John Hinrichs Occidental
Amanda North Princeton
Brian Parsley Texas A&M
Mark Math ys UCLA
Mike Eberle USAFA
Louis Leli USAFA
Frederick Zeitz USAFA
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ROUND TABLE E

Mr. Alan T. Crane
Professional Engineer
Office of Technology Assessment
US Congress 

- -

Alan T. Crane is a professional engi- ~fleer. He holds a BSME from Haverford
College (1963) and a MSME from New
York University (1968). From 1967 to ,~~~ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _1972 Mr. Crane worked for Gulf United
Fuels Corporation; during this time he ~ .. .~

performed a wide variety of safety and - 
-

operational analyses for nuclear and non- 
~ : ~~ 

.:
nuclear power plants. From 1972 to 1974 ~~~~~~~~~~~~~ ~~~~~~~~~~ .~~~~~~~~~~~

he was supervisor for the performance of ~ 
_ _ _ _ _ _ _ _

thermal-hydraulic safety analyses for nuclear fuels with Bechtel Powã
Corporation. At present he is with the Office of Technology Assess-
ment of the US Congress; there he has served as the project leader
for a study of nuclear proliferation and safeguards, and he has assisted
with analyses of the Ener~ r Research Development Administration’s
Plan and Program.

Delegates

Albert Wells Cal Tech
Tony Appelhaus Colorado School of Mines
Robert Toppel UC-Denver
Carol Kalish Radcliff Harvard

t Bill Haines US Merchant Marine Academy
Eric Johnson USNA
Emile Snijders Ohio State
Van Harlow Rice
Michele Murray Tulane
Ken Aamodt Utah State
Charles Gill USAFA
Mike Strevell USAFA
Junior Inglis USAFA
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ROUND TABLE F

Miss Priscil la .A. Clapp -. ____

Special Assistant to the
Director of Politico-Military Affairs ~~~~~
Department of State ~

Miss Priscilla A. Clapp is presently ~Special Assistant to the Director of Politi- ~~~~~ .

cal-Military Affairs at the Departm ent of ~~~~ I 
~~~

.

State. Prior to assuming her present p051- .
~~

•.: ~~~ , .

tion she served as a Foreign Affairs Of- ~~~~ 

• •
. 

~~~~

ficer with the Arms Control and _____

Disarmament Agency (1975-1977). ____

Before that she worked as a Research _ _ _ _ _ _

Associate with the Brookings Institution _________________

(1970-1975).MissClapp holdsaBA from
Middlebury College in Vermont. She has also studied at the Middlebury
College Graduate School of Russian and has attended the University of
Oklahoma graduate seminar in Russian. Her publications include: co-
author , Manag ing an Alliance: The Politics of U.S. -Japanese Relations,
Brooking s, 1975; “Okinawa Reversion: Bureaucratic Interaction in
Washington,” in Kokusai Se~j i, No. 2, 1974. (Tokyo); co-editor and con-
tributor, U.S. -Japanese Relations: the 1970s, Harvard University Press,
1974; contributor, Morton H. Haiperin , Bureaucratic Politics and For-
eign Policy, Brookings, 1974; “The Security dimension of Foregin
Aid,” in The United States and the Developing World: Agenda forAc-
lion, Overseas Development Council, 1973; contributor, The Arms
Trade with Third World, Stockholm International Peace Research In-
stitute, 1971; co-author ,SmallArms Traffic, M.I.T. Center for interna-
tional Studies, 1970; contributor, L. P. Bloomfield and A. C. Leiss,
Controlling Small Wars: A strategy for the 70s, Knopf , 1969.

Delegates
Rebecca Hartsfield Cal Tech
Pete Steinmeyer Colorado School of Mines
Russ Andrews Colorado State
Diane Mayerfeld Radciff-Harvard
David McDaniel US Merchant Marine Academy
Jim Luebbe Nebraska
Dave Gomberg Oregon State
Bruce Montague St. Mary’s
Deborah Hankins Washington
Ben Schiff California
Jason Baird USAFA

T John Barry USAFA
John Buckley USAFA
Mark Town Colorado School of Mines
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BANQUET SPEAKER

Dr. G. Robert Keepin

0. Robert Keepin was born Decem-
ber 5, 1923, in Oak Park , Illinois. Af-
ter receiving his Doctorate in Physics
in 1949 from Northwestern Univer-
sity, he was appointed a US Atomic
Energy Commission Postdoctoral
Fellow at the University of California, .

Berkeley. He has taught at the
Massachusetts Institute Technology
and the University of New Mexico. He
has served as consultant to the
Argonne National Laboratory and the
Los Alamos Scientific Laboratory and
served as a United States delegate to
the First Geneva Conference on
Peaceful Uses of Atomic Energy in 1955.

From 1963 to 1965, Dr. Keepin was with Headquarters Staff
of the International Atomic Energy Agency in Vienna where he
headed the Physics Section of the IAEA. His IAEA activities in-
cluded the organization of a number of international scientific con-
ferences , IAEA technical advisory services, and technical pro-
gram development in several countries of Europe and Asia. He
also served as IAEA Technical Advisor to the Third Geneva
Conference in 1964.

Dr. Keepin’s many contributions to nuclear and fission physics,
as well as reactor kinetics and control are well known throughout
the nuclear community . He is a Fellow of the American Physical
Society, A Fellow of the American Nuclear Society, and has
served on the Executive Committee of various ANS Divisons. In
1973 Dr. Keepin was the recipient of the American Nuclear Soci-
ety Annual Awards—for Nuclear Materials Safeguards Technol-
ogy. His continuing interest and activities in US and international
nuclear affairs are directed toward the development and im-
plementation of new technology and automated systems for
stringent safeguarding and control of nuclear materials on both
the national and international level.

Dr. Keepin heads the nation’s leading nuclear safeguards re-
search and development effort , being carried out at the Los
Alamos Scientific Laboratory where he is the Director of Nuclear
Safeguards Programs.
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NiNETEENTH AiR FORCE ACADEMY ASSEMBLY

Banquet Speech

I want to thank General Allen , Colonel Wakin , and Colonel
Endicott, particularly, for the pleasure of being here and the
honor of being the speaker this evening. We have been shopping
in Denver many, many times, and I think twelve years ago we
visited this beautiful place and the Cadet Chapel. However, I
knew little, if anything, about the people and the activities of
the Academy, and I am very impressed with the purpose of the
Assembly, above and beyond the specific issue of safeguards.

I’m going to tell you a little bit about nuclear safeguards to-
night, from my standpoint—from a technical standpoint. I won’t
be too technical, I hope.

I just want to say, and this is absolutely right off the top of
my head, how impressed I am with the spirit that I sense here.
I’m impressed, because I’ve seen longhairs from Harvard, and
from many other places, and cadets from the Air Force Academy
mix together, and I have sensed a real camaraderie and under-
standing of all of you with one another. 1 was also impressed
with Chaplain Jim Townsend’s prayer. “We have been given
much and we are called to give much ,” or words to that effect.
Its sentiment is very true. His emphasis on the global nature of
our mutual work and effort is particularly appropriate . What
should our effort be? Well , it ought to be the betterment of man-
kind’s condition . We all know that, but it is a very nebulous
thing. But to hear those words tonight gives me a perception of
the thrust and the mission that I sense here.

I feel very out-going. I’ve thrown my notes away, and I am
just going to talk to you about a viewpoint on safeguards very
informally. Perhaps I should have done more to prepare for this
presentation; in fact, my wife just reminded mc, “this is really
quite an auspicious occasion and you should have done more in
the way of preparation .” Perhaps it’s a little better that you just
get it straight from the shoulder and off the cuff. Here go the
notes. I would like to expound for you a little bit on the topic
of pessimism and optimism and relate a little story—a little joke
about the pessimist and the optimist.

First , I want to talk about pessimism. We are talking about
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nuclear proliferation and the safeguarding of nuclear materials
and its political ramifications. About eight years ago—I don’t
know the date (1969 or something like that)-a cartoon depicting
the anatomy of a homemade bomb was printed in a very re-
spected technical journal . It was a real shocker , that this kind
of thinking and philosophy would be promulgated in such wide
circulating journals. I want to show you a few more cartoons;
and these are, to me, the low-level of sensationalist-type journal-
ism approaching a problem of tremendous seriousness to all of
us on this planet. In one cartoon we have Buzz Sawyer saying,
“Only three atom bombs, Dr. Grover , is all I ask.” And Dr.
Grover says, “For what nation?: “For my personal use, Sir .
I have a great passion for wealth, grandeur , and power.” This
is my concern: Buzz Sawyer is, after all, representative of the
thinking of the average American and the man in the street, etc.,
and when the subject of nuclear proliferation enters the medium
of a cartoon, you know that it has become common knowledge.
Sawyer continues, “I would use it to blackmail cities. Think of
the billions of dollars that a city with 5 million people would
pay to avoid utter destruction.” And, of course, Dr. Grover’s
comment: “You are mad!” It’s funny here, tonight; but again,
seeing this caused me great pessimism.

These types of things are depressing. They are depressing to
me, and I’m sure they are to you. This kind of popularistic ap-
proach to things should be beyond any kind of superficial
sensationalism, because the security and the safety of the beloved
planet that God has given us here is in the balance. These are
part of my reasons for being pessimistic. Many people will tell
you that there is no real need to worry or fret and work so hard
to prevent proliferation and prevent the diversion and theft of
nuclear materials and their malevolent use, etc., because it’s go-
ing to happen. But, in the meantime, doesn’t it behoove all of
us who have talents to bring to bear, to do all that we can to
prevent this from happening?

I want to talk to ycu tonight about some of the things that we
are doing in the techi&tcal area, that I hope will not be in too
technical a vein, but that are helping to ameliorate and strengthen
our defenses against misuse of nuclear materials for malevolent
purposes. Because of this work , I’m quite optimistic that we can
have effective and stringent safeguards of nuclear materials
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against their misuses, and that it can be cost-effective. If safe-
guards cost an infinite amount, they will not be effective and will
not be used. Therefore, even within the nuclear industry, you’ve
got the bifurcation of this pessimism and optimism.

This brings me to my story . There was a father with two
young boys about eight and ten. One was a confirmed pessimist
and the other was just a hopeless optimist. The father thought,
“I’m going to fix those two guys.” So, when Christmas came,
he took the big guest bedroom and put a partition in the middle
of it. He then filled half the bedroom with marvelous toys for
a boy about eight to ten years old. Floor to ceiling, the room
was full of great toys. The other half he filled from floor to ceil-
ing with horse manure. On Christmas morning he brought the
two boys down and said, “Boys, here are your Christmas pres-
ents.” The pessimist’s face, even with all the toys, was as long
as it could be and he was totally downcast. The optimist was
absolutely overjoyed with his present which, of course, was
horse manure from floor to ceiling. The father asked, in turn,
“Well son,” to the pessimist, “what in the world has got you
down?” He said, “Well, Dad, these toys here, you know, many
of them I won’t like, and the ones I like I’ll play with and then
they’ll break and I’ll feel real bad about them being broken, and
they’ll wear out .” Overall , it was a real sad scene.

The optimist said, “Oh , Dad, this is the best present I’ve ever
had in all my life! This is marvelous! Oh, this is fantastic!” The
father said, “How in the world , Son, can you say that this is
great?” The boy answers, “With all this horse manure, there’s
got to be a pony in there somewhere.”

Now, with all this horse manure , with all of this sensation-
alism, there are legitimate reasons for attacks on the nuclear
community, and there are grounds for legitimate criticism of nu-
clear power. However, the sensationalist type of thing that just
scares the dickens out of Americans—that is the kind of thing
that is horse manure .

What is behind all of this? There is the hope and promise of
nuclear power. I realize that I am biased . But I do believe that
we have got to have nuclear power. You know some of the
statistics, I am sure. That a modern nuclear power plant is the
equivalent of about ten million barrels of oil imported per year.
You know your business here at the Academy, and it is national
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security; my business is energy and making energy viable. Na-
tional security requires energy independence, If you don’t be-
lieve it , look at the kind of blackmail situations you can get into.
Energy independence requires, among other things, nuclear
power, coal, conservation, geothermal , wind, and all of these
sources of energy—solar, certainly. We cannot afford to miss
this very good bet in nuclear power. But we must make it right;
we must make it safe; and we must take care of the waste prod-
ucts that result from its use.

At Los Alamos (LASL), we are addressing ourselves to many
aspects of nuclear power , especially its safeguarding. As Mason
Ruark has said, “Safeguards are particularly troublesome prob-
lems in the dyad of the safety safeguards and waste manage-
ment.” This is especially true because safeguards have to do not
only with malfunctioning of machines but with the
malfunctioning of men. Here , of course , I refe r to the whole
sordid business of diversion and theft and home-made bombs,
and maybe not so home-made bombs.

Permit me to get into a little technical material, and I am sure
just about everyone here is going to be able to follow me. I’m
going to try and make it so you can . The nuclear materials that
are the key constituents of nuclear weapons are mainly two fissile
materials—Plutonium 239 and Uranium 235. Both of these are
highly fissionable materials. Neither of these materials is found
in nature in any useable form. They have to be produced in a
plant . For example, Uranium 235 has to be produced by enrich-
ment in an enrichment facility . The current type of technology,
of course, is gaseous diffusion . We have plants in Paducab, Ken-
tucky; Oakridge, Tennessee; and at Portsmouth , Ohio. I’m go-
ing to show you inside one of those plants in a minute, and the
instrumentation that we’re using for stringent controls of
materials. The point I am making is, however , that uranimum
must be enriched in a plant. Plutonium has to be extracted from
spent fuel—that is, from the capture of neutrons in Uranium 238
and that also has to be produced in a reprocessing plant. Many
of you know this but you’ll excuse me for the primer here, be-
cause for some of the others , perhaps , this is useful.

Since the material originates in a plant , the first line of defense
against diversion or theft of nuclear materials would be stringent
controls of the nuclear material in a plant. This , in turn , requires
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a capability for the safeguarding of nuclear material in the facil-
ity. We have what is called, in Washington, threat credibility
analysis. It is serious business. Imagine a threat on a city. I’m
not going to talk about this much—you all probably remember
one of the threats that was publicized in Orlando , Florida , about
three or four years ago. The threat on the city went something
like this: “If you don’t give me a million dollars, I’m going to
blow up Orlando .

“ These things are not all that infrequent.
There has to be an analysis of how credible this is. Does the
design that this prepetrator proposes make any sense? It requires
great expertise to make that judgment. The terrorist claims to
have an amount of material . Is anybody missing any material?
This means you need a means for timely and accurate invento ry-
taking. You have got to know if Oakridge, Argonne, Los
Alamos, or Rocky Flats are missing any material . This requires
a capabili ty for accurate and rapid inventory-taking, and that is
where our technology comes in. I want to spend the rest of the
time going into the implementation of a total plant-wide stringent
inventory measurement and control system. Our business is the
development of instrumentation. We call it on-line, real-time in-
struments for measuring nuclear materials, and I’m going to ex-
plain some examples of that kind of instrumentation at various
places.

Before I start, I want to discuss in very simplistic terms the
layout of a typical nuclear plant. The Dynamics Materials Con-
trol Section of the plant is divided into material balance areas
(MBAs). In each MBA there is on-line , real-time nondestructive
assay instrumentation . I am going to show you some examples
of this later. The plant is divided into many MBAs; as a matter
of fact , the MBAs can be divided into sub-MBAs. We call these
unit processes. This provides for decisive control on each little
portion of the plant. There isn’t time to go into how the plant
is divided into portions. It is basically divided along the lines
of the functional behavior of each portion, depending on where
the material is located and the type of material involved . There
are measurements in each of these MBAs which feed into a
centralized materials accountability control center. Yes, com-
puters are really in this part. There is a real-time computerized
inventory at essentially any moment in time for the whole plant.
Around each MBA there is electronic neucleonic surveillance,
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and it includes things like motion detectors, personnel monitors,
and vehicle monitors. This represents a total system of measure-
ments, deployed at particularly key points within the plant, which
are called MBAs and then we tie this all together into a com-
puterized system.

Now, I’ll show you what some of these instruments look like.
The first will be an instrument at Portsmouth , Ohio. At the
GoodyearAtomic Gaseous Diffusion Plant in Portsmouth, Ohio,
we have a computerized inventory system installe~1 We have
two in the actual load-out station in the product line where the
enriched material comes out. It is at this particular plant where
the nation’s submarine reactor fuel and our weapon materials
are made. This is also where light water reactor (three
to four percent enrichment) material is produced for BW and
PW reactors.

The gamma enrichment meter is an instrument we have de-
signed for measuring U235 content . It then looks at the U234
through an alpha n reaction on flourine in the uranium flonde
gas. I don’t want to get into it too deeply, but what occurs is
the discharge of the product, and in this case, its low enrichment,
going into a ten-ton cylinder. These cylinders are being ordered
by the hundreds for Japan. Japan is buying billions of dollars
per year of enrichment supplement work from the United States.
That is where we redress the imbalance of payments for all the
Toyotas and other Japanese imports. This enrichment meter
measures U235 enrichment on a continuous diagnostic basis and
the neutron system measures the U234. The point I want to make
is tha t this not only measur es the 235 content for accountability
for safeguards purposes, but there is a bonus. It actually meas-
ures the grade of U234 and U235, and so it becomes a plant
diagnostic. What is important is that the plant manager then bene-
fits because it is a quality control process.

My point is this: There are some odious aspects to accoun-
tability and inventory-taking. It costs money, and plant managers
do not want it unless it is required . However , it is required. The
thing that puts the sugar coating on the pill is the aspect that the
manager can obtain on-line, real-time, in-plant measurement
capability. That can give him process and quality control . If this
can be done on a continuous basis, he can adjust through-put
levels so that out-put is constantly within the range of tolerance
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to be acceptable. Prior to this, there was a long procedure of
taking samples, doing chemical analysis, etc., which, of course,
was time-consuming and costly.

Now I want to give you a little kaleidoscope of instrumenta-
tion that is being used in the nuclear industry on a computerized
basis. _

The Fast-Flux Test Facility (FFTF) at Richland, Washington,
is a forerunner of the fast-breeder reactor. That is where 238
tails from the enrichment process in the enrichment plants are
burned up. At LASL we have developed a measuring instrument
in the Safeguard Instrumentation Development Program called
a Californium neutron source that is used for interrogating the
FFTF fuel as it goes through . This is a coincidence system for
measuring Pu240. In the active Californium system we are meas-
uring the Plutonium 239 or the fissile content, and in the passive
neutron coincidence matter we are measuring the Pu240. This
gives us an_isotopic ratio and, again , is a diagnostic quality con-
trol on FFIF fuel.

Let us move from the fast breeder reactor to a reactor that
ought to be familiar to you. Is there anybody here who comes
from Colorado? The only commercial high-termperature
gas-cooled reactor (HTGR) in the world, certainly in the United
States, is at Fort St. Vram, Colorado, and it is at about forty
percent power right now . The full power is about 350 mega-
watts. General Atomic, the manufacturer of the fuel element at
Fort St. Vram , and LASL, are developing an approach to meas-
ure the total fuel content in an HTGR fuel element. The total
weight of U235 is about three-fourths of a kilogram. It is in a
graphite, hexagonal matrix. We measure the fuel rods by the Cal-
ifornium system, similar to the one I just mentioned. However,
this is an active neutron interrogation method for measuring the
total fissile content in the total fuel element prior to shipment
from San Diego, California, to Fort St. Vram . Therefore,
it is both an accountability measurement and a quality
control diagnosis.

We use the segmented gamma scan system in Richland, Wash-
ington; Oakridge, Tennessee; Savannah River; and at Los
Alamos, of course. It has just recently been marketed by Kent
Barry Industries and also by Eberline Instruments in Santa Fe.
The container of uranium or plutonium in whatever form—
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oxide , carbide, salts, ash , or whatever, up to a five-gallon size
container—is rotated and translated past a high-resolution detec-
tor, and the isotopic analysis and the measurement of fissile mate-
rial is done and automatically recorded in the memory of a dedi-
cated computer. The information is then fed into the centralized
material accountability control center.

I am just touching the surface of the types of instruments and
progress we have made in nuclear material handling facilities for
real-time measurement. If I might just digress for a moment,
think of how it used to be. It was necessary to take a sample
for chemistry and , in product material, this was particularly dis-
turbing. For example, statisticians would tell you one out of ten
fuel rods have to be tested. In order to get ninety percent quality
at some level of assurance, how many do you have to sample
out of how many? One out of a hundred? One out of ten? Take
the one and cut it up, dissolve it, and do whatever kind of
chemistry you have to do to finish the analysis. Now, with non-
destructive assay instrumentation, you can measure every single
one of the fuel elements or every one of the fuel pellets. In other
words, there now can be one-hundred percent quality control and
inventory measurement . This is not on some prorated statistical
basis, with the hope that the sample you picked is representative
of the whole population . I think you can see the advantage of
one-hundred percent sampling .

The well-coincidence counter is used for measuring
plutonium, and ash plutonium oxide , and is also now being used
in glove boxes both at Rocky Flats and Los Alamos in the
plutonium fabrication and recovery facilities. It is used for meas-
uring plutonium scrap and waste in barrels. It is put in an
enclosure surrounded by boron triflouride neutron measuring
tubes. A whole four-Pi enclosure is used. The counting rate of
Plutonium 240 can then be related to the amount of plutonium
in the barrel. This replaces a very awkward method of chemistry
sampling that was used in the past, and , of course, in barrels
of heterogenous materials there is very little confidence that what
you get in the way of a sample out of the top of the barrel is
representative of what might be in the layers lower in the barrel.
With the development of this new instrument, the whole business
of representative sampling and its problems are obviated by
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having penetrating radiations interrogating what is in the whole
volume of the barrel.

In a plutonium plant eveything in the washrooms and the of-
fices, where there should be and is no plutonium, every bit of
wastepaper towels, scratch pads, etc .—all have to be checked
and monitored before they leave the site. It is possible that
plutonium may have gotten into these areas . This is what is called
room-generated waste— not line-generated from the actual
“hot ” plant , but from the administrative and cold support areas .
We have an instrument that automaticall y screens this room-
generated waste and scrap to determine whether or not it is above
or below the fiducial of ten nanocuries per gram. A nanocurie
is ten to the minus ninth curies and it ’s a very, very infinitesimal
amount. However , that is the level at which generative waste
and scrap can be buried at a geologically isolated burial site. That
level , incidentally, was determined by a pane l of experts to be
below some of the higher uranium activi ty areas of the earth .
So that level was determined by a comparison with what Mother
Nature herself allows in this earth of ours. That is the sort of
natural fiducial used for determining whether or not material can
be buried in isolated geological formations or whether it must
be enclosed in hermeticall y sealed and recoverable above-ground
containers. This instrument automatically determines whether or
not it can go below ground in nonretrievable storage , in isolated
geological formations.

At Los Alamos we use a portable probing instrument to
monitor our uranium fabrication facility. Of course, uranium is
not nearly as toxic as plutonium. I’m sure that Bernie Cohen,
if he was here, went into this. But uranium, nevertheless, can
collect in ducts and traps and pipes, and , if enough gets trapped,
it can result in a critical safety problem. So there needs to be
a means of monitoring whe re the material is. This is called in-
plant holdup.

We said earlier that plutonium comes from the recovery of
the plutonium in spent fuels. For examp le, in light water-reactor
material , the Uranium 238 that is the abundant isotope, under
neutron capture eventually results in the production of
plutonium . That must be separated out . To measure plutonium
in a fuel element which is in its lead cask—let us say a 5,000-
pound lead cask—wherein there are some 60,000 curies, we use
neutron interrogation for deuterium-trit ium reaction . This is
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translated past the neutron source and interrogated with that
source and the resulting delayed neutrons. The result ing delayed
neutrons emitted from the fissile material are “zapped” and
monitored in a manner similar to radar. If things are calibrated
just right , the spots are direc tly proportional to the amount of
(issu e material , and that would be the pluto nium that is built in.
This provides a means of actually determining the plutonium
content in spent fuel without ever even opening up the shielding
cask that it is in. This, of course , has great operational safety
implications.

The main point I want to get across tonigh t , and this is very
important, is that in any of these kinds of admittedl y dangerous
materials, one of the things that must be done is to separate the
material from homosapiens—man working in the plant—from
the would-be diverter , the thief , or the terrorist. If it can be be-
hind impenetrable barriers, such as a leaded-glass hot cell , then
so much the better. Radiological protection, more physical secur-
ity for the material , and criticali ty safety are enhanced. In order
to do this, there must be a remote measurement capability . If
persons have to be in there , taking samples, cutting off a little
piece, dissolving a certain portion, taking those out of there
through the glove box, the rubber gloves—then that is an excuse,
a reason for a person to be taking out some of the material. He
has a legitimate reason. With remote contro l, assay and measure-
ment , there is no reason for people to hand le the material . This
is a great contribution to security and integrity of the total sys-
tem. What results is called total containment of the material in
the plant.

We take our technology at LASL to othe r facilities . We have
a mobile nondestructive assay which has a D-T neutron source
that is used for active interrogation. Fifty-five-gallon barrels are
put on buckets on the trai ler and brought up and actively inter-
rogated . We have onboard passive instruments , some of the type
that I have mentioned, allowing us to take the technology to many
different locations around the count ry . Our assay laboratory has
been to Rocky Flats and many other places. We are presently
using it at 8-25, the gaseous diffusion plant at Oakridge.

As I said at the beginning, these materials orig inate in a plant .
They’re not found in natu re . So, the first line of defense against
diversion and theft and misuse of mate rials would be to have
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it controlled at the plant , which is its point of origin . We are
developing the Los Alamos Plut onium Facility as an example
of a total plant-wide real-time materials control system. Ther e
will be a similar installation of this technology at the Rocky Flats
plant also. We call thi s the DYMAC , and it stands for Dynamic
Materials Control. It is the integration of all the instruments in
each of the Material Balance Areas in the plant with a com-
puterized control system, so that there is central invento ry con-
trol. A continuous knowledge of what , where , and how much
material there is in the plan t at all times is availabl e. This system
will be ready for operation in August of this year. We expect
to get approval from who will then be, I’m sure , Secretary
Schlesinger. We alread y had it from Mr. Seamans, but he has
left ERDA (the Energy Research and Development Administra-
tion). We now have an industry-wide, and also international
showcase of the applicatio n of a plant-wide stringent real-
time materials control system at the plutonium facility at Los
Alamos. Assuming that it is as effective and stringent as we think
it will be, and as our calcualtions show it could be, then this
kind of technology would have to be transferred throughout the
nuclear community, not only in this country, but ultimately
throughout the world. We have , for example, this month , some
eighteen inspectors coming over for a training program in
DYMAC so that the business of training and technology trans-
ference goes on.

I would be happy to entertain questions. I’ve just tried to give
you a little picture of the salutary inpact that we believe technolo-
gy can have in implementing stringent and tight safeguards . It ’s
not the whole solution to the problem. I realize this. There are
political problems, and ethical, moral, and many other problems.
But we feel that technology can have a very great positive impact
in implementing good, tight safeguards over nuclear materials.

I think with that I’ll close and thank you for your kind atten-
tion . I ’ll be glad to try and answer some questions.
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NINETEENTH AIR FORCE A CADEMY ASSEMBLY

FINAL REPORT

Energy growth rate in the United States depends on the rate
of population increase, gross national product , and per capita
energy consumption. Maintaining the current standard of living
in this country will rquire a steady annual increase in energy
consumption. Increasing energy prices and the marked reduction
in the growth rate of the US population have raised the possibility
of limiting the rate of energy growth through conservation meas-
ures and a change in social values. Our goal for US energy
growth rate is to achieve between 2 and 3 percent per year by
the end of the century; during this period , it should slowly de-
cline from today ’s rate of 3.6 percent to our goal of 2 to 3 per-
cent.

Wh ile the annual growth rate in consumption of energy can
be reduced to between 2 and 3 percent , the demand for electrical
power is projected to increase at a substanti ally higher rate. In
recent years this rate of increase in electrical demand has been
about 7 percent per year . We can expect , as the country switches
from fossil fuels to electrici ty for home heating and transp orta-
tion, that this growth will remai n steady or even increase . If we
are to meet future energy demands , the substitution of electrici ty
for fossil fuels must occur. Consequentl y, by the year 2000, the
growth rate of electric power generation will probabl y be
between 7 and 10 percent.

There will be short term and long term effects of failing to
meet these projected energy and electrical power demands .
Surel y an immediate effect will be some form of economic dis-
ruption . In the United States, such disrup tion could take the form
of recession , with its associated unemp loyment , a decrease in
productivi ty, and a lowered standard of living . With the energy
intensive nature of food production in this country , an energy
shortfall could cause reduced agricultural output and raise the
threat of world famine. The American people have historically
adjusted to changes and thus , in the long term , the disruptions
may not be as significiant as in the short run .

The economic effects may well lead to political repercussions.
An energy shortage in the US could hurt our national morale
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and balance of payments , increase our hostility toward Third
World energy prod ucers , lead to heightened international ten-
sion , and a reduction in the internat ional prestige of the US.

While failing to meet energy needs will certainly hurt the US,
satisfying these demands has its own drawbacks as well. Some
of these might be environmental destructio n and loss of our coun-
try ’s aesthetic resources as domestic energy production in-
creases, as well as possible changes in our traditional ideas of
individual rights. In addition , there is some question as to
whether persistence in traditional social values stressing growth
and consumption might not be harmful in the long run to our
social and psychological health .

Energy conservation is a major topic in discussions on how
to reduce the difference between our projected energy needs and
our energy resources. Both free market forces and government
action seem to have potential for slowing the rise in energy de-
mand. Increasingly expensive fossil fuels will encourage industry
to conserve as it becomes economically desirable to.do so. How-
ever , the public can be expected to resist some conservation-
forced changes in life style even as short ages occur . For
example , increased gasoline prices seem to have little effect on
reducing consumer demand . Nevertheless , the Assembly recom-
mends that legislation be adopted to extensively encoura ge public
conservation efforts .

Increasing public awareness of energy conservation has value,
but it appears that such positive government action, as increased
public education programs , must be taken . We recommend waste
reducing tax incentives that encourage home insulation and in-
creased electrical efficiency, and increased funding of mass tran-
sit. Mandatory conservation measures should be considered , but
they should not discriminate against low income consumers .

Conservation cannot satisfy our energy needs alone, we must
utilize other resources and emphas ize diversification of our
energy resources . Oil , thoug h of decreasing importance , has
potential if its price is deregulated , thereby encouraging reopen-
ing of older , less productive and presently uneconomical oil
fields and allowing tertiary recovery of oil from operating oil
fields. New reserves may extend the availability of natural gas.
Solar, geothermal, tidal and wind power are also alternatives and
are particularly environmentally attractive, therefore, •

~~ should

50



encourage development of these sources during the next 25 years
even though the actual contribution they can make to our net
energy reserves by the year 2000 is undetermined.

The brightest hopes for satisf ying electrical energy demands
seem to be placed on coal and nuc lear fission . Coal has environ-
mental drawbacks to its use , but it is plentiful and readily availa-
ble. Nuclear fission has many drawbacks as well . The drawbacks
of both coal and nuclear fission are likely to be dealt with suc-
cessfully as energy shortages become more preva lent . Because
the energy producing capacity of all other new energy sources
is problematic , we can only realistically rely on coal and
conventional nuclear fission to f ii! the gap until first the breeder
and then the fusion reactor become alternatives.

In considering the safety of any power plant , it must be re-
alized that no system is completely safe . However , it appears
that many aspects of nuclear reactors which the public feel are
unsafe are , in fact , relatively safe . Nuclear reactors cannot ex-
plode like bombs and their radiation emissions are negligible un-
der normal operating conditions. Althoug h possible core
meltdown and high-level radiation waste disposal present a safety
hazard , when compared to the dangers associated with our pres-
ent coal cycle, it app ears that nuclear power is safer than the
coal option .

It is apparent that comprehensive nuclear regulation is one of
the reasons for the nuclear power safety record . It will be impor-
tant in the future to adopt a more comprehensive and continuall y
updated safety program to ensure this good record. Public hear-
ings on nuclear plants are also very important and should not
be eliminated . They provide an essential mechanism for public
input as well as providing the insight and awareness so necessary
if nuclear power is going to be publicly accepted .

We recommend that by consolidating and organizing nuclear
regulation , it may be possible to cut the time consumed in the
licensing process. For the sake of uniformity , the federal

r~ govern ment shoul d be responsible for setting minimum safety
standards . The states, though , should retain the power to regulate
nuclear plant siting . Both federal and independent state inspec-
tion should be regularl y held in orde r to both force compliance
with federal standards and reduce the possibility of personal bias
in the inspection system .
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One of the most important aspects of public acceptance of nu-
clear power is education . Altho ugh the federal govern ment
should be responsible for the dissemination of unbiased informa-
tion, the NRC is a regulatory agency and should not be involved .
Instead, the job of public education on energy sources, such as
nuclear energy, should be handled by an agency such as ERDA.
This agency would have to adopt an avowed policy of neutrali ty,
a policy which has not always characterized ERDA ’s pronounce-
ments in the past.

One of the suggestions for increasing nuclear safety has been
locating nuclear plants together in “nuclear parks” or, perhaps
offshore sites. Altho ugh these sites could ease security problems
and cut transportation risks of waste materials by locating reproc-
essing plants near the parks , there are unanswered environmental
questions that should be addressed.

One of the problems with nuclear power is the chance of a
nuc~ ~ar catastrophe, either by sabotage or perhaps a core
meltdown. Such a catastrop he could cause panic on a national
scale. This further points out the need for strict and continually
updated safety regulations. As for sabotage, both industry and
the federal government will have to work together to insure that
proper security measures are implemented .

The problem of steadily increasing energy demand is not
unique to the United States. All developed nations face this same
dilemma, but whether their solution for it will be nuclear power
depends on several fac tors such as the differential between the
country’s energy demands and resources , the amount of national
wealth that can be committed to achieve energy independence
and the availabili ty of cheap energy sources in both political and
economic terms—like Mid-East oil.

Because of their high degree of industrialization and lack of
indigenous energ y supplies , Weste rn Europe and Japan seem to
have the strongest incentives for adopting nuclear power.
These regions also have the necessary capital to develop
nuclear energy, and would undoubtedly feel more secure if they
were less dependen t on foreign oil. Despite some problems with
public and political opposition to nuclear power (such as in
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Sweden, for example), Japan and Western Europe seem
destined to go to nucj ear power much more quickly than
the United States.

Nuclear energy is potentially even more important in lesser
developed countries. It can provide the energy needed to estab-
lish western style industrial growth and economic development.
Nuclear power increases a nation’s international prestige but also
makes possible the development of nuclear weapons. Yet, while
nuclear power may seem eminently desirable to a poor nation ,
it demands the diversion of national wealth from other needs and
makes that country even more dependent upon outside technolo-
gy.

Still , nuclear power is attractive to many countries, and this
desirability raises the twin problems of proliferation and control
of nuclear weapons. The current non-proliferation treaty is not
adequate. Key nations have not signed it, and it has not curtailed
the spread of nuclear weapons technology to non-nuclear coun-
tries. One goal of existing international organizations should be
the strict regulation of sales of nuclear reactors and reprocessing
plants. Setting up such an active and effective program will likely
prove difficult, but the consequences of runaway proliferation
make the effort a necessity.

Indep endent of international agreement , the United States has
a limited capability to control the export of nuclear technology
by other countrits. In particular , we should do everything
reasonably possible to control the spread of reprocessing and en-
richment plants, as they are prime sources of weapons-grade fis-
sionable material . Recognizing that our attempts to limit foreign
sales may fail, the US should attempt to export its highly con-
trolled and carefully regulated nuclear technology, especially in
the areas of fuel enrichment and reprocessing.

The United States can take further independent and
multilateral measures to limit nuclear proliferation . It should tie
all nuclear sales to strict safety , inspection , and waste-disposal
standards . The United States should encourage energy diver-
sification in other countries. This can be done by providing as-
sistance in the development of other energy sources such as solar
energy, and utilization of fossil fuel resources as well as provid-
ing assistance and Incentives for energy conservation. A final
possibility would be to create a nuclear energy carte l that would
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wield the international power necessary to control the prolifera-
tion of reactor technology , especially as it relates to nuclear
weapons.

The current status of the nuclear power production program
in the United States is the result of historical development, eco-
nomic factors, and the attitudes of the American people. The re-
cord of reactor operation is not flawless; several small-scale acci-
dents have occurred and have served as a warning about the
difficulties of nuclear power. Perhaps more influential than the
historical record has been the uncertainty of cost estimates re-
lated to the nuclear industry . Fluctuating interest rates, price es-
calations, inflation and legal construction delays have all served
to yield inaccurate predictions of the cost of building and main-
taining reactors. In addition , much of the initial cost due to
research and development which was born by the government
is now surfacing, yielding commercial production rates higher
than anticipated . Yet , these factors are secondary to the attitudes
of the American people. It appears that nuclear reactors create
public fear . This may be for a number of reasons, including a
general distrust of anything nuclear , a lack of understanding con-
cerning the actual risks involved in nuclear power production ,
and ignorance of the need for new power sources . At present ,
a large segment of the American population refuses to believe
that there is now , or could be a serious power shortage in the
near future .

To overcome the approaching energ y shortage, a limited nu-
clear power production program should be instituted coupled
with conservation and a full scale development of alternative
energy sources. It should be the responsibility of the federal gov-
ernment to establish the criteria for construction and operation
of nuclear plants , while private industry actually implements
their construction and operation . Further , government responsi-
bility should include the particular operations of enrichment, re-
processing, and waste disposal management, while private in-
dustry should be responsible for mining, reactor design, and the
ownership of nuclear plants .

While it is a matter of debate as to whom should finance
continued nuclear plant construction, we feel that financing
should come from the private sector. This can be accomplished
partially with the aid of federally subsidized insurance.
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In like manner , needed enrichment facilities should be funded
and operated by the federal government; government investment
should be recovered through taxation and user fees. In any case,
construction of such facilities should be undertaken in the next
ten years to avoid rapidly increasing costs.

Continuing controversy surrounds the issue of breeder reac-
tors. Breeders pose technological and safety programs that lead
many to believe that their full-scale deployment should be fore-
stalled, in addition, plutonium should be used as a fuel only
after environmental testing proves it will not contaminate the
biosphere. Research and development continued on this tech-
nology with emphasis on additional safeguaids, but no de-
cision regarding the commercial development of breeder re-
actors should be made until the technology has been shown
to be adequately safe. Environmental aspects to the possibili-
ty of proliferation must also be considered before commer-
cial development proceeds. A maj or fear concerning nuclear
plants is the spread of radioactive waste. Reprocessing and
waste storage facilities should be built ard operated by the
federal government. The construction of waste storage facii-
ties should be undertaken fIrst, and should begin as soon as
possible.
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THE ACADEMY ASSEMBLY HISTORY

The United States Air Force Academy co-sponsors its As-
sembly with the American Assembly of Columbia University.
Former President Dwight D. Eisenhower established the Ameri-
can Assembly in 1950, while he was President of Columbia.
Both the Ameri can Assembly and the Air Force Academy As-
sembly seek “to provide information , stimulate discussion, and
evoke independent conclusions in matte rs of vital public in-
terest. ”

From April f-4, 1959 , the First Air Force Academy As-
sembly was held. Seventy-five delegates from 30 colleges and
universities discussed the problem of “ Internati onal Stabili ty and
Prog ress. ” Addresses were made to the delegates by Paul H.
Nitze , President of the Forei gn Service Education Foundation ,
and Dr. Hen ry M. Wristo n, President of the American
Assembly.

Among the conclusions reached by the delegates to the First
Assembly were : (1) Milita ry assistance progra ms to foreign
countries are vital instr uments of our forei gn policy, (2) the cost
of these programs is well justified by the savings coming from
the gains to our defenses which these program s indirectl y bring
about , (3) freer trade and long-r ange wealth-producing economic
development of foreign nations are desirable goals, and (4) tech-
nical assistance pro grams overseas should be continued and ex-

“The Representation of the United States Abroad” was the
topic of the Second Assembly, which in Mar ch 1960 was at-
tended by 80 delegates from 34 institutions of higher learning .
Principal speakers were Genera l Lauris Norstad , USAF (Ret),
former Supreme Allied Commander in Europe , and Dr. Harlan
Cleveland , Dean of the Maxwell Graduate School of Citizenship
and Public Affai rs , Syrac use Universi ty.

The delegates concluded that : (1) Shorts ighted American
• public opinion is reflected in our failure to develop long term

policies and programs suppo rted by adequate and well-plann ed
~~propri ations, (2) neither programs nor person nel can be ex-
pected to improve with out definition of national goals and re-
certification of short- term approaches to the lasting problems of
our age, and (3) an increased national effort is necessary to
marshal the understand ing, appreciation , and support for our
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position in the world community .
The Assembly continued to expand , and 104 delegates at-

tended the Thrid Assembly on “National Goals : Challeng es for
the Sixties .” Speakers in 1961 were Currin V. Shields , Pro-
fessor of Government , Universi ty of Arizona ; Arthur M.
Schlesinger , Jr., Special Assistant to the President of the United
States ; and Dr. Arthur L. Miller, Pastor , Montview Boulevard
Presbyterian Church of Denver.

The Third Assembly offered in conclusion: “We see no need
to alter the basic purpose which has given meaning and direction
to the life of this country since it was founded . The goals we
enunciate are timeless only in the sense that they draw their in-
spira tion from tha t purpose in the contemporary situation. The
goals are also, we would stress, national—we claim for them
no universal validity. And yet we hope that the American na-
tional purpose if firmly rooted in the values which are universal,
and that, therefore, both our national purpose and our goals show
a decent respect for the vital interests of other nations.

“Arms Control ” was the topic of the Fourth Assembly. Fifty-
nine colleges and universities sent 103 students to participate .
Key addresses were delivered by Lincoln P. Bloomfield,
Director , Arms Control Project , Massachusetts Institute of
Technology ; Governor Harold E. Stassen, Former Special As-
sistant to the President on Disarmament; and Ernest W. Lefever,
Foreign Policy Analyst , Institute for Defense Analyses.

The topic of the Fifth Assembly was “The Secretary of State”
and the Sixth Assembly in 1964, looked at “Outer Space.” “The
Congress and the Amer ican Future ” was the topic of the Seventh
Assembly which broug ht togethe r 102 delegates from 63 colleges
and universities . The princi ple speakers were senator Mike
Monroney of Oklahoma ; Congressman F. Edward Herbert from
Louisiana ; and Dr. Richard E. Neustadt , Special Consultant to
the President. The delegates concluded in part that: (1) Direct
election of committee chairmen would promote more efficient
operation in Congress than the present seniority rule , (2) mem-
bers of Congress should be urged to disclose their financial hold-
ings to avoid conflicts of interest , and (3) “although there are
dangers involved in the stren gthening of the permanent bureauc-
racy as a result of executive conflict , they are controllable to
the extent that Congress is willing to use it intelligently and not
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merely for carping its own capabilities for oversight .”
The Eighth Assembly studied “Cultural Affairs and Foreign

Relations. ” Concerned mainl y with the problem of adequate
communication among nations , the Eighth Assembly heard from
such people as Dr. Ben M. Cherrington , Director , Rocky
Mountai n Office of Internation al Education ; Senator Thomas J.
Dodd of Connecticut ; and R. Sargent Shriver , formerly Director
of the Peace Corps . This Assembly drew 120 delegates from
67 colleges and universities around the nation . The discussions
centered on the following topics: communic ation with the Com-
munist states and with developing nations; the current emphasis
of our cultural activities on the one hand and information and
propaganda activities on the other ; and government implementa-
tion and the work of private organ izations. The Eighth Assembly
ended on the hopeful note that the future will see increased com-
munication among men and governments .

“A World of Nulcear Powers?” was the problem tackled by
the Ninth Assembly which attracted 110 delegates from 64
schools across the country. The Assembly heard from such peo-
ple as Dr. Donald G. Brennan of Hudson Institute and Dr.
Herbert Scoville, Jr., Assistant Director , Science and Technolo-
gy Bureau , US Arms Control and Disarmament Agency. After
discussions on the prospects of nud er proliferation the Assembly
concluded : (1) Proliferation is a long process and the prices of
proliferation and nonproliferation are unclear , (2) responsible
nuclear management is a necessity for the future , and (3) as yet ,
arms control is a problem for each nation to solve on its own .
It is hoped that a search for securit y will not result in an unstable
polycentric world situation .

“The United States and Eastern Europe ” was the topic for
the Tenth Assembly , its occurrence coming at a time when the
events of Eastern Europ e were continuall y before the eyes of
the world . Princi ple speakers were Dr. Raymond E. Lisle of
the Department of State , Professor William E. Griffith from the

• Massachusetts Institute of Techno logy, and Mr. Leonard Marks ,
then Director ,United States Information Agency. Attending
were 106 delegates from 70 collegs and universities throug hout
the United States . After developing the historical relations hip be-
tween the United States and Eastern Europe , the delegates then
discussed (1) the political and cultural parallels of the individual
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countries of Eastern Europe as well as the entire area, (2) the
economic relationships of the area , and (3) the question of Ger-
many and Central European security . The Assembly, in its final
report called for “indep endent East European states capable of
genuine free choice in their distincti ve domestic and foreign poli-
cies. . .“ and added that “the challenge of East Europ e’s states
is the chal lenge of reconciling. . . self-interest , national independ-
ence , and international stability .”

The steadily growing prob lem of “Overcoming World
Hunger ” was the topic of the Eleventh Academy Assumbly .
Delegates were addressed by Professor Roger Revelle of
Harvard Universi ty, Professor Philip M. Hauser from the Uni-
versi ty of Chicago , and Mr. Orville L. Freeman , President of
EDP Technology International , Inc . In their final report dele-
gates urged “more multilatera l manag ment of the problems sur-
rounding world hunger ” th roug h such international
organizations as the United Nations. The Assembly members
concluded that “world hunger can perhaps be overcome , but the
final answers rest in man’s capacity for enlightened instincts.”

The Twelfth Air Force Academy Assembly focused its atten-
tion on the topic “The States and the Urban Crisis. ” Delegates
had the opportuni ty to hear and question the views of the Honora-
ble Daniel J. Evans , Governor of Washington , Mr. Donald
Rumsfeld , Director , Office of Economic Opportunity, and Dr.
Alan K. Campbell , Dean of the Maxwell School of Citizenship
and Public Affairs , Syrac use Universi ty. In thei r Final Report
the delegates identified the urban crisis as a “real challenge to
the American social , economic , and political system. . .“ and
stated that it should be given “the highest domestic priority. ”
They also cautioned that “there can be no meaningful solutions
to any of the nation ’s urban problems without a new sense of
understanding and concern on the part of all Americans .”

The topic discussed by the Thirteenth Assembly was “The
United States and the Caribbean .” Over 100 delegates represent-
ing 70 universities and colleges heard from such distinguished
speakers as Ambassador Ben S. Stephansky, Director, The
WE ; Upjohn Department Consultant , former Ambassador to
Ecuador and Venezuela; The Honorable John C. Culver , Con-
gressman from Iowa; William D. Brodenck , Director, Office
of Caribbean Affairs , Department of State; Paul Cunni ngham ,
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NBC News; and Ambassador Jack Hood Vaughn, President,
National Urban Coalition , former Ambassador to Panama and
Columbia , former Peace Corps Director. At the close of their
discussion , the delegates , in their Final Report , stated the view
that “the United States must refrain from all attempts whether
direct or indirect , to impose any one model for Caribbean de-
velopment .” They also expressed the belief that the “key in the
United States—Caribbean relationshi p is the treatment in the
United States of racial and othe r minori ty groups .” Also the del-
egates felt that the “United States should pursue a policy of deal-
ing with all governmen ts as they are , without making political
or moralistic judgments of other countries ’ domestic policies. ”

Delegates to the Fourteenth Academy Assembly add ressed the
changing nature of Japanese—US relations. The rather dramatic
shift in US policy vis-a-vis East Asia coupled with the emergence
of Japan as an economic superpower precipitated the need for
a fundamental reassessment of the Japanese—US relationship.
The delegates discussed the future course of th is relationshi p,
the role of Japan in the Asian and world political environment ,

c- the possibilities of Japan ese rearmament , and Japanese nuclear
development. Expert commentary was provided by His Ex-
cellency Nobuhiko Ushiba (Ambassador of Japan to the Untied
States ), The Honorable Marshall Green (Assistant Secretary of
State for East Asian and Pacific Affairs ), Mr. Hisahico Okazak i
(First Secretary of the Japanese Embas sy to the US), Mr.
Minoru Makihara (Mitsubishi International Corporation), Mr.
Richard A. Er icson of the State Department , Professor Gregory
Henderson , and Professor Robert Ward , Director of the Center
for Japanese Stud ies at the Universi ty of Michigan .

The Fifteenth Academy Assembly focused on the topic “The
United States and The United Nation .” Delegates discussed the
effectiveness of the UN as a legitimate governin g body in the in-
ternationa l political arena and the lUnited Stat e~ ro1e as a chief
actor and mediator within the secur ity council. Senior partici-
pants included Pro fessor Richard N. Gardner (Directorof Free-
dom House), Michael i. Berlin (New York Post Corresp ondent

• 
• to the UN), Ambassador William E. Schaufele Jr. (Senior

Mvisor to the United States Permanent Representative to the
UN), Dr. Edwin Ogbu (Ambassador of Nigeria to the UN) , Sen-
ator Gale McGee , and F. Bradford Morse the Under Secretary
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General for Political and General Assembly Affairs for the UN.
“Choosing the President ” was the topic of the Sixteenth As-

sembly, an issue which has been controversial since the founding
of this nation but which became even more important as a result
of the Watergate incident. Distingui shed speakers included-
Professor Emmet John Hughes, Rutgers University; Barry M.
Goldwater, Senator from Arizona ; Mr. Gary Hart, Candidate
for the US Senate; Professor Donald Matthews , Universi ty of
Michigan; Professor Nelson W. Polsby, University of Califor-
nia; Mr. George Reedy, Marquette University; and
Representative Morris K. Udall , Representative from Arizona.
In their final report the delegates expressed the opinion that the
power of the executive branch had been over-extended on an un-
precedented scale, but much of the responsiblity for that increase
in power could be traced to failure of other branc hes of govern-
ment to fully accept their constitutional duties. There was a con-
sensus that an effort should be made to develop criteria for the
qualities a president should have . It was agreed that there should
be attempts to increase the numbe r of competitors for the
presidential nomination, and the Assembly supported the idea of
having a ceiling on expenditures in political campaigns. Finally,
the Assembly concluded that emphasis should be placed on re-
vitalization of the educational process as a necessary element in
producing citizens who would make the presidency a responsive
instrument of the people rather than the aloof office it has be-
come.

The Seventeenth Academy Assembly studied the problem of
“Multinational Corporations: Agents of Conflict or Coorpera-
lion?” Eighty-six delegates from sixty-three colleges and
universites were addressed by such speakers as Professor Rich-
ard N. Gardner, Columbia University; Mr. Ralph J. Massey,
Johns-Manville Corporation; Mr. Minoru Makihara, Mitsubishi
International Corporation; Professor Robert F. Meagher,
Fletcher School of Law and Diplomacy; and Mr. Herbert
Salzman , Overseas Private Investment Corporation . In the Final
Report, the delegates expressed the opinion that “Regulation of
MNCs (Multi-National Corporations) is both necessary and de-
sirable,” but there were diverse opinions on how best to set up
and enforce regulations. The belief was expressed that “MNCs
will promote regional/lnternational integration through greater
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use of common monetary systems, breakdowns of trade barriers,
international market systems and channels for capital flow , and
an exchange of socio-political ideas .” The Assembly members
concluded that “the MNC is an efficient , increasingly important
force in the world situation. . .(and they) will continue to have
resources and technology desired by the nation-states for their
own economic betterment. There is—and will be—a degree of
mutual interdependence. There seems to be no indication of an
“inevitable conflict. ”

The Eighteenth Academy Assembly dealt with the subject of
“Women and - the American Economy : A Bicentennial Ap-
praisal .” Ninety-two delegates from sixty colleges and univer-
sities heard addresses fro m Ms. Betty Friedan , a pioneer in the
American Woman ’s movement. Ms. Fried an’s keynote provided
the stimuls for three days of provocative discussion on the pres-
sent role and impact of women in the economy and what the
pro spective future roles of women will be. There was also a very
lively panel discussion involving Mrs . Catherine East, Deputy
Coordinato r of the Secretariat for International Women ’s Year;
Dr. Peggy Kruger , Equal Opportunity Officer of the University
of Texas; Dr. Jean Lipman-B lumen , Director of the Women ’s
Research Prog ram of the National Institute of Education; and
Mrs. Phyllis Schlafly, Chairman , “Stop ERA.” The main
questions raised by the panel was: What is the need for the Equal
Rights Amendment? There was no real agreement either among
the panelists or in the ensuing delegate discussion . The Assembly
delegates did conclude , however , that the “desire of women for
caree r fulfillment will prompt even greater commitment to the
labor market in the future , which , in turn , will heighten job com-
petition because of the increased supp ly of talent available to the
labor market. ”

Dr. Henry M. Wriston was president of the American As-
sembly for the first five Academy Assemblies. Dr. Clifford C.
Nelson is the current president. Six Superintendents have headed
the Assembly here since it started in 1959. They are Major Gen-
erals James E. Briggs , William S. Stone , and Robert H. Warren ,
Lieutenant General Thomas S. Moorman, Lieutenant General
A.P. Clark , and Lieutenant General James R. Allen , the present
superintendent.
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