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PREFACE

Many people consider atomic energy to be the most significant
development of sclence during the last century. The implications {2h
both military and peaceful concerns have been tremendous and some-
times frightening in their import. It was recognized quite early
that because of the awesome consequences of the atomic program, the
question of both domestic and international nuclear control would be
as important es any that the country hed feced during its history.

To quote the preface to the Atomic Energy Act of 1946,
The effiect of the use of atomic energy for civilian pur-
poses upon social, economic, and political structures of
today cemnot now be determined. It is resmsonsble to en-
ticipate, however, thet tapping this new source of ener
will cause profound changes in our present way of life.

It will be the purpose of this paper to describe and analyze the
development of the policies of domestic control and lemdership of the
American mtomic energy program. Although this will be done primerily
from an historical peint of view, the final objective will be to exa-
mine the conclusions reached during the historicel analysis with par-
ticular emphasis directed towards their relevance to the immediate
future of the Atomic Energy Commission and contemporary issues of do-
mestic nuclear control. The paper will be divided into three sections--
each corresponding to & term of the seminar. The first two sections
will deal with the history of domestic nuclear control from the incep-
tion of the wartime project to the present. The third and finsl sec-
tion will be more analyticsl in content and will attempt to discuss

current thoughts and policies concerning the subject of domestic con-

trol as well as to make limited future projections.
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As is s0 often the case, the attempt to analyze any particular
subject by isolating it from the flow of history iz a rather arti-
ficial procedure. Certainly the relationship between the develop-
ment of internstioneal and domestic control of nuclesr weapons is very
strong end interi,pondent. Yot only a brief mention will be made in
this pnporfconce;gingzthe formetion of international peolicy which ren
perallel to and hinged to a very large degree upon domestic etomic
legislations Then too, the mood of the American people after World
War Il most surely affected the issues, and yet this mood could only
be clearly shown and understood through the introduction of additional
historical events.

Despite these shortcomings, I feel that there is still much
to be gained in an historical anelysis of this type. Indeed, it
seems as if most history is made out of context, without considering
the interrelated historical nature of particuler decisions at the
time that they are made. Evidence the apparent insensitivity of 5
Congress with regard to the international nuclear control problem as
they debated and admended the McMahon proposal., Thus recognizing
some of the pitfalls in this method of approach, and yet also anti-
cipating some of its besnefits, I will seek to present and anelyze the

short history of domestic control of atomic energy in the United States.
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INTRODUCTION

This first section of the paper will concern itself with roughly
the period from the inception of the war project to the Congressional
confirmation of the first Atomic Energy Commission appointments in 1947,
It is necessary that we "begin at the beginning" end tell much of the
story of the atomic energy program during the initial stages of its
development so thet we may better understand the background of later

decisions and policy formation.

FIRST EFFORTS

It seems ironic and rather frightening that the initial stumble into
the world of nuclear fission shouldﬂoccuyuin Nazi Germeny, but late in
1938 Otto Hahn and Fritz Strassmen noticed thefirst results of a fission
reaction while performing experiments on nuclear interactions. Danish
physicist Niels Bohr recognized immediately the consequences of the dis-
covery and brought this realization with him to the United States. Small
groups of scientists within the country immediately began experiments to
confirm the discovery. Even at thias early staie the United States was a
leader in experimental physics &nd thus relatively well-prepared for nu-
clear research. Several of our own scientists were only weeks behind the
Germans in the discovery of fission.

Physiclsts Enrico Fermi and Leo Szilard saw in the fission process
the potential gé & gelf-gustaining chain reaction ieading to a‘tremandous
source of pouer. Szilard saw a more frightening concept in applying the
;iasion reaction in a weapon capable of such incredible destruction that

he felt an all-out effort towarde nuclear weapon development seemed advi-

sable even in the face of strong doubts as to its feasibility. Together
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with other scientists, 3zilard drafted a letter signed by Albert Einstein
vhich was delivered to President Roosevelt on October 11, 1939, Alerted
to the potential of the atom, Roosevelt appointed an Advisory Committee
on Uranium to keep track of the country's atomic research.

This committee fell under the auspices of the National Defense Re-
search Committee under the direction of Vannevar Bush. The main attack
was directed towards confirming the possibility of the chain reaction.
Although the early pace wes slow, the gignificence of the U-235 isotope
vas recognized early and preliminary research into the separation of
this isotope from natural uranium begen. Research indicated that an
artificial element, plutonium, might also prove capable of sustaining
a fission reaction.

On June 28, 1941 a reorganization and expension of the committee
occurred under the newly formed Office of Scientific Research and De-
velopment. S-1, as the reorganized section was now coded, now lay under
the protective wing of the executive branch, and during July, 1941 the
program rapidly accelerated. After discussing the state of atomic re-
search once more with Bush and noting the optimism of British scientists
:ﬁﬁ elso that of a report prepared by a National Academy of Sciences com-
mittee under Arthur Compton, the President approved the full scale effort
towards finding & method of separating U-235 and making plutonium on
October 9, 1941, Thus by the time the United States was catapulted into
the wap by Pearl Harbor, the cormitment hg;?already been made towards the
development of the weapon. It was recognized early however that the sepa-
ration process would be quite difficult and expensive, and Bush felt that
after the preliminary research and design work had been accomplished by S-1,

the Army should take over full-scale conatruction and operation of production



facilities. A Planning Board under Eger V. Murphree, after exploring
electromagnetic, gaseous diffusion end centrifuge separation methods
during early 1942, was unable to decide on any one superior process.

The committee finally decided that the safest procedure would be to

v prmﬁ wee U-z2as
begin work on all three types of separation installation7g as well

as an installation to produce plutonium.

THE MANHATTAN ENGINEERING DISTRICT

Bush had approached the Army concerning takeover of the progrem a&s
early es March, 1942. Both he and Roosevelt had been particularly in-
terested in Army supervision for several reasons. Besldes the fact that
research under military direction had been quite successful during WW I,
the mere megnitude of the atomic progrem would necessitate a body cepa-
ble of controlling immense operations., Beceause of the security demands,
it was necessary to limit the program to one service. Since Roosevelt
had been at odds with the Navy for some time, the Army seemed from the
beginning the logical choice fg; B wartime menager.

Although the Army was somewhat reluctant to begin on all four methods
of production of fissionable materials, they agreed on June 10, 1942 to
follow initially the OSRD program. During the early construction period,
the Army and the OSRD were to work together in direction of the progrem.
The Army decided to put the project under their Corps of Engineers and
selected Col. James C. Marshall as & 'director. They would receive some
60% of federal appropriations for the progream, and planned to contract
construction out to private firms. The Army would take over development,

engineering design, procurement of meterials, and site selection. The

OSRD would continue with research.



Flaws in the arrangement appeered immediately. It soon became
obvious that the research and engineering functions could not be separated
quite so easily as had been anticipated. Within the Army the project had
little prestige, and the OSRD's influence on military decisions wes negli-
gible. There was no higher authority to which the Army and OSRD could go
to resolve differences. As with most programs under separate but parallel
menagement, the project suffered from an alarming laeck of coordination.

The Army vwas facing problems of its own however. Slowness in the
establishment of the Qak Ridge, Tenn. site and an inability to secure =
top priority on wartime meterials complicated the plans for construction.
Marshall attempted to direct the project from his headquarters in New
York (thus the title Menhattan Engineering District), and communicetions
with Washington suffered. To resolve the material and appropriation pro-
blems, it was finally decided to place the project under the Services of
Supply, and Colonel Leslie Groves was appointed direotf?? of the entire
program on Septsmber 17, 1942.

Groves had been following the development of the MED for some time
prior to his appointment. Within 48 hours he had resolved the site dif-
ficulty and secured & top priority for the progrem. He brought added
vigor and direction to the Manhattan District, as well es the absolute
command which the wartime pace demended. He was assisted in his decisions
by a Military Policy Committee suggested by Bush and containing represente-
tives from the Army, Navy, end CSRD.

During the remainder of 1942 the MED program jelled into firm com-
mitment to the development of the weapon. Scientific achievements came
rapidly. Fermi achieved the first sustained fission reaction under old

Stagg Stadium as the University of Chicago on December 2. Ernest O.



Lawrence continued his development of the calutron which was to electro-
magnetically aoparate‘thifuranium isotopess A decision was reached to
abandon the struggling ceﬁérifuge separation progrem. On December 28,
1942 presidental approval meiked the transition from research to the
all-out production efforti. The S=1 commlittee had completed its task
and was eventually dissolved in March. James Conant of the NDRC and
Richard Tolman of C.I.T., replesced it as direct sclentific advisors to
Groves. The formal civilian direction of the program had come to & nec-
esgary close, and the military assumed the mantle of contrel. From re-
liance upon the scientific ability of the country, the progrem now sghif-
ted to reliance upon the American industriel and engineering might. The
United States was well along the road that would eventuaslly lead to Hiro-
shime.

The MED directed itself towards two objectives: the production of
fissioneble meterials and the design and fabricetion of the weapon itself.

/.ol
To provide fissionable material for the weapon, the nation would have to

undertak-er ;i“ijé-'mostf ambitious technical project in its history under the
binding iééfrictioﬁé of wartime security. - The production facilities them-
selves gave evidence of the tremendous scope and complexity faced by the MED.
In Osk Ridge the isotope separation plaents were under construction to
geparate U-235 ffom natural uranium. Most hope rested #ith Lawrence's elec-
tromagnetic process. This used @ series of mass.apectrometers (the calu-
trons) to separate the isotopes as a result of their differences in atomic
mass. The plant itself, coded Y-12, was a huge complex of intricate elec~
tronic equipment which relied upon continual engineering adjusiments end

refinements for its sustained operation.



In another area of the Tennessee site, the gaseous diffusion plant
(K=25) was being erected. This relied upon the fact that gaseous U=235
and U=238 would diffuse at different rates through a suitaeble barrier.
Although the barrier material had yet to be perfected, the huge building
which would contain the hundreds of barriers in series was under construc-
tion quite early. It was eventually realized that even suitable barriers
would not bring the initial production of U=234 to dbsired concentration
levels, so it was decided to use a thermal diffusion process to act as a
feeder to the X-25 plant. ‘

The third path to the weapon was that ;f pr;ducing)the element plu-
tonium artificially in a nuclear reactor, such as the one Fermi had built
in Chicago. Initiel work was begun on the Clinton laboratories and the
X~10 complex at Oak Ridge to determine the design of the production resctors.
Construction of the production facility neer Hanford, Washington progressed.
Besides the production reactors, the Hanford site also contained vest chemi-
cal equipment for separating the plutonium from the slugs of uranium irra-
disted within the reactors. The first of the production reactors achieved
eriticality on September 27, 1944,

Although these three operations suffered many disappointments and
frustrations, there was little doubt that some fissionable material could be
produced eventually (although there was concern until late 1944 as to whether
enough material for & weapon could be processed before the end of the war).
To insure that a weapon design would be ready, the MED established a top
secret laboratory high in the mountains of northem New Mexico in eazly 1943,
Robert Oppenheimer, the first director of the laboratory, begen the diffieunlt
tagk of recruiting scientists to work at Los Alamosg es the area was called.
During the laboratory's initial construction there was some concern over whe-

ther its operation was to be civillan or military. It was eventuslly decided



to have a civilian staff with militery support. There was occaaionalkf/
friction over this, as there was trouble over the scientists' refusal to
follow the policy of compartmentalization established by Gen. Groves.
However the laboratory overcame thasedifficulties to proceed with the
design of the weapon itself.
Throughout 1944 the atomic weapon progrem geined momentum although
barrier problems continued to plague K=25 while Y-12 was unable to achieve
sustained production. The production reactors at Hanford suffered from
xenon poisoning,end thes the early production of plutonium was also limited.
ﬁtaﬁwhﬁz Los Alemos two weapon designs were being considered. The plutonium wea-
pon would use conventional explosives to implode the fissionable material
into supercritical shape, while the urenium weapon would 'use a gun to blast
one projectile of U-235 into another U-235 mass used as a target. Both
methods looked fmasible and the development of an operational weapon before
the end of the war looked more and more probablg.

With the successful test of an implosion device near Alamogordo, N.M.
on July 16, 1945, the tremendous program begun four years earlier(had}achieved
its gosi. The destructive power of the weapon was mach greater then anyone
had enticipated. The world of nuclear war had arrived. But even before the
Trinity Test, people were looking forward, past the war to the years of peace.

Questions were being raised concerning the use of the weapon--in fact whether

it might not be better to avoid using it at all.

POSTWAR ALTERNATIVES

The implicetions of the atomic weapon program were apperent to Bush
and Conant quite early. No one could foresse what the consequences of nuclear
power would be to the postwar world. For this reason Bush had resiated all
policies which might influence the future of the atomic program a%?iesulgﬁ of
wartime decisions alone. Not only the weapon, but the entire program would

Olher

require extraordinary measures of control during the ensuing years. The



scientists joined Bush and Conent in their concern for the control of
the program efter the war. The Jeffries and Tolmen reports4 authorized
by the Military Policy‘gggmijtee strengthened this concern. There were
the internggg;;;i questions of security, collaboration with the rest of
the world, and eventual world control of the weapon to be considered.
Yot the scientific community became more and more frustrasted as they felt
that "statesmen who did not realize the atom had changed the world were
laying futile plans for pesce while scientists who kmew the facts stood
helplesgly by“.5

Secretary of War Stimson alerted the president to the growing concern
over the postwar control issue. Thgﬁlnterim Committee was authorized on
May 4, 1944 to explore the issues and begin postwsr planning. Although it
vas immediately epparent that international control would be a serious pro-
blem, both fgfeign and domestic atomic energy progreams were proposed and
investigated.

First proposals stressed the scientists' concern for freedom of re-

search, the poseibility of e combine of democratic power for control of the

s P

weapon, and most importantly, an understending with the Soviet Union. The
committee appointed Deputy Chairmen George L. Harrison to work on the domestic
proposals. At the same time Arthur Compton and the scientists continued
vorking on their own ideas. A Scientiific Penel expressed some of these views
to the Interim Committee., Oppenheimer saw the primsry need for an extremely
broad program so as to blanket any future developments in the field. An
extension of the MED seemed advisable for a time, although Compton felt it
vwas necessary to begin preparations to replace it.

The concern over the use of the weapon brought out other ideas which

related to the philosophies of postwar control. Meny felt that since the



future of the world would rest on internationel control of the weapon, any
attempt to use the weapom directly egainst Japan could only jeopardize post-
war cooperation. They felt that military tacticians alone should not be
responsible for the decision to use the weapon, and that even from the iso-
lated viewpoint of winning the war itself, bombing Japan was undesirable.
However these questions were weighed against the military questions in-
volved, and the decision to use the weapon directly against the enemy was
mede. Szilard made one last try to alter this decision with a petition
from the scientists, but to no avail? The 509th Composite Wing was ordered
to attack Japan with the weapon on the earliest possible date.

On August 6, 1945 the weapon destroyed Hiroshima and shortly after
Nagasaki. The Japanese surrender followed three deys later. Other than
brief comments by the President and Secretary Stimson, the first public
release of information concerning the MED appeered in the Smyth report,

8 gemi-geientific eccount of much of the previous four years prepared by
Henry Smyth at the request of the president. One of the keys te the issue
of postwar control was stated in the preface of the report: "the ultimate
responaibility rests with the citizens of the United States. The people
of the country must be informed if they are to discherge their responsi-
bilities wisely.“7 They &lone haed to decide on the future of the weapon

and on the role it would play in the postwar world.

DOMESTIC LEGISLATION

The pressure had been on the Interrim Committee to study postwar
domestic centrol long before Jepan had surrendered. Bush and Conant hed
suggested that e 12-man commission composed of scientists and military

8
of'ficers be extablished . The need for comprehensive federal control was
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stressed since even relatively small-scale nuclear experiments were
extremely dangerous. They urged the Interim Committee to continue the
study of international control since any attempt to formulate domestic
policies had to be compatible with international plans.

Herrison had been herd et work however. He had appointed Kenneth
C. Royall and Williem L. Marbury, lawyers with the War Department, to
drew up & preliminary draft for a 9-man part=-time commission to be ae-
sisted in its work by various advisory committees. It would be granted
sweeping powers Bush, Consnt, and Oppenheimer hed considered so vital,
and most activities outside of the commission's control had been prohi-
bited. The commission would also receive the benefits of politicel iso-
lation. However members of the Interim Committee noticed faults with

the plan. Thers was a worry about restriction and over-control of research.

g e

The plan bore many similegities to & wartime operation--an extension of the
Militery Policy Committee itselfg. Before the Interim Cormittee could
agree on revisions however, the weapon was dropped on Hiroshima and the
wartime progrem became a public issue.

Royell and Marbury were quick to get the Stete Department to egree
to help sponsor gﬁﬁiproposals. But as the War Department worked to get

\ rk A

t@éirfbill presented, forces were beginning to gswell within the MED itself
to counter the effort. Sclentists hed become more and more irritated at
the failure of the Army to consult them on their own ideas. The continued
pecurity regulations after V-J day only served to compound this frustration.
Groves asked the scientists to confine their discussion to privete circles
in order not to jeopardize the War Department's proposals. The scientiats
felt no inclination to comply however, since they didn't even lmow what

10
these proposals were . The first of the movements *touardslorganizationﬁ



(fo ezpreaé)scientific opinion began with the foundation of the Atomic
Scientists of Chicago in September, 1945,

The Marbury-Royall proposel gained momentum within the War Depariment.
es Robert Patterson took over from Secretary Stimson. 4n initial statement
by Herbert Marks of the State Department suggested that the administration
we.s backing the Stimson internatiasmlcontrel proposal and the Royall-Marbury
domestic plan. Sen. Edwin Johnson and Rep. Andrew May agreed to introduce

!tgéﬁdompatic hilikin their respeééive houses, hoping to get the measure re-
ferred to the Military Affairs Committees. Although May succeeded, Johnson's
ettempt in the Senate was blocked by Sen. Vandenberg on October 4 and wes

/N
eventually reflerred to a special committee under Sen. Brien McMehon of Connec~
ticut. Later the House committee got bogged down over the proposel when
several members objected to the proposed commission's exemption from gongres-
sionael influence. Thus Patterson's hope for quick sction had been dimmed
before the measure had gotten off the ground. The bill was hopelessly emsnarled
in congressional committee.

The scientists were alarmed by the Mey-Johnson bill and kept a steady
stream of public opposition directed towards it. The Aymy wes cherged with
attempting to ram the bill through Congress. Patterson, on the other hand,
blamed the scientists for thwartimg the bill's passage, but the real barriers
lay much deeper within the changing American attitude towards the militery
after the war. Years of rationing and regulation had created a suspicion
of the intentions of the armed services which would have blocked any pro=-
poeal for atomic legislation initiated within the Var Department%l

With the May-Johnson bill entengled in Congress, forces within the
administration went to work. James R. Newman of the Office of Wer Mobilization

and Recovery realized that the struggle in Congress represented the first

attempt to incorporate an incredibly dangerous and mysterious force into



the life of the nation.12 The May-Johnson bill had overemphasized the
military aspects of atomic power. The peacetime uses of the atom de-
served much more consideration than they had received. They would require
that the cormission be composed of men with varied backgrounds. It was
also desirable to have & full-time commission appointed by the President,
thus putting atomic control under the executive branch of the govermment.
The President as well as other sources within the administration felt as
Newman did, end on October 23, 1945 Trumen officially withdrew his support
from the Mhy-Johnson.h111§5

In the meantime the May committee had adjourned with only & majority
report. The Senate Special Committee on Atomic Energy, proposed and
chairmened by Sen. McMahon, seemed like the ideal place to introduce
the administration's ideas. Newmen, -as 255? of the OWNR, begean work with
Byron S. Miller on a new draft while McMahon began the critical task of
educating his committee in the matter over which they were considering
legislation,.

The draft prepared by Newman and Miller proposed a commission of
nine appointed by the president with a full range of pouers{a The com=
mission would have the responsibility and power to encourage and support
atomic research, but not to control it. To limit control over research
and yet insure adequate power over production, the copmission was given
control over all production and use of "fissional materials®, This also
limited its powers to impose and enforce security regulations which hed
worried scientists. Contracts end licensing became the metmows or controle
ling priwate activities within the security area.

Attacks were organized egainst the May-Johnson bill concentrating on
the vaguely defined powers and congressional independence of its proposed
15

commission. The scientists continued to develop mational lobbles “and put
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their power behind Newmen and McMehon. The showdown wes quick in cominge.

McMehon requested thet his cormittee have access to classified in-
formation, Groves refused. Although Trumen eventually backed Groves in
his decision, McMahon became infurjated. Newman now shifted\to demanding
complete military exclusion from the commission. In its testimony bef'ore
the MoMahon conmittee, the military countered with an ettack upon the
qualifications of full-time commissioners, the advisibility of excluding
the military in the light of netional security, and the absolute monopoly
on fissioneble materials recommended by the McMahon proposal. However
public sentiment was against the military as evidenced by;reaction to
an incident where captured Japanese cycloirons vere destroyed{é ¥McMahon
end Newmen continued to work on their proposal, and on December 20 McMahon
jntroduced their result as S.1717. This was similar in content to the
earlier Newmen-Miller drafts and proposed that & commission of five be
appointed by the president with advisory committees in the ereas of
research, production, meteriels, and militery application%7 The acientists
were quite plemsed with this bill, particularly since it seemed compatible
with their propeosals for international control.

The battle lines over S5.1717 seemed quite clear--at least on the sur=-
face. The newspapers exploited the civilian vs. military issuﬁnwarning of
the danger of military control. Much of the bitterness voiced by the sclen-
tists was directed personally against Groves who seemed to embody ell of
the restrictions that had ennoyed them so much during the war years. Sup~
porters of the McMahon bill saw opportunities to use the issue to direct

public sentiment behind their mnasure%

8 They stressed civilian supremacy

as a Pirst principle of American govermnment. With the administration falling
in behind the measure and Henry Wallace joining in the fire directed at the
military, McMahon seemed to have attained the desired public support for his

bill.
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Yot the same theatrics concerning the civilian-military controversy
that had attrected public support on the outside, tended to turn the con-
servative members of McMahon's committee ageinst him. The idea of complete
militery exclusion seemed ridiculous. There was additional concern over the
approach to patents and security. Although the committee proved receptive
to the ideas of such a monopoly of fissionable materials in & free enter-
prise system because they anticipated the spectacular innovetions atomic
energy could bring, they were stubborn on the civilien-militery issue%9

Patterson presented the War Department's criticisms of S.1717 in a
report to Trumen. Although this was suppressed within the administration,
Patterson skillfully used Truman's own interpretations of the proposal to
swing the tide against McMahon during his testimony on Februery 14, 1946.
The Apmy position gained back public sentiment with the Ottawa spy affair20
People even began to see an argument for retaining Groves' security system,
and eventually the general was invited to speak before McMahon's committee.
Although McMahon badgered Groves, he only succeeded in turning more of the
committee ageinst himself. Military exclusion was doomed. National security
demanded military participation, and all of the pressure McMahon and the
scientists brought against the committee was in vain.

Vandenberg introduced an cemendment esteblishing a military liason board
to review commission activities and with & right of appeal to the president?l
McMahon tried to defeat this, but after heavy failure decided to seek a com-
promise. The Vandenberg Amendment was passed, géthoughfthe military board
waes limited to review of military matters and appeal only to the Secretaries
of War and State. Although the scientists continued to protest, many thought
that the militery issue had just served es =2 soapegoat?a The smended bill was

introduced and passed unanimously gé the Senate on June.l, 1946,

The bill ran into difficulty in the House, 25 many on the Military
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Affairs Committee were agalnst eny governmental control. Some smendments
Jggg::::d complete military control. Men like Rep., Thomas caused & great
deal of sensationalisme’ but it turned out thet the militeryecivilian
issue was only & minor theme. Although the House proceeded to cripple
the Senate's bill with amendmnntsza, i1t was eventually passed and referred
back to a special inter-house committee.

In committee both Houses egreed to compromise. An amendment on inter-
national exchange of informetion was tempered to ellow industrial informe-
tion exchange while the Senate version of the patent policy (ueing en
fgxclusion” clause on restricted discoveries) was accepted. The Vandenberg
Amendment was also agreed upon with the final commission being civilian
with the military liason board acting as advisors. The bill was finally
gent to the president and signed into law on August 1, 1946.

With the enactment of the McMahon bill and the eppointment of the
first commissioners, e new era in the domestic control of the atomic energy
progrem hed dawned. But before actual transfer from the MED to the Atomic
Energy Commission could occur, meny preparatiogs aniﬂdecisions were neces-
sary. The MED was instructed to continue its supervision of the progrem in
the meantime until such a transfer could be effected. TYet since the end of
the war, Groves had been struggling to keep the wartime machinery intact
during the struggle over domestic legislation.

Production had settled into & routine with more and more material being
prepered at Osk Ridge and Hanford., However trouble had developed at the
gtrategic research centers in Chicego and Los Alamos. The scientists were
leaving for better positions now that they felt their duty had been completed.
The production and design of weapons hed slowed ngAImoet e standstill. Groves
realized thet definite plans had to be made quickly to save the program even
though tﬁese might result in commitments severely restricting the fuiture com-

2
- mission. 2 Although the production complex retained top priority, improvements
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were sorely needed at Los Alemos. Groves appointed a new director of the
laboratory and authorized work on "super®, the thermonuclear weapon. Both
housing end research facilities were also improved on & much more permanent
basia.26 Groves mede commitments to the expansion of research with new labora-
tories at Brookhaven, L.I., Argonne, and a proposed laboratory in nothern
California. By October, 1946 although the MED had suffered, it was epparent

that Groves had done remarkably well in preserving the wartime mechinery.

TRANSFER

We have seen the sweeping powers that were granted to the directors
of the atomic energy program both during and after the war. It is evident
that the personelities and philosophies of these men would h;ve their re-
flection in the policies pursued in the progrem. Perhaps one of the most
appropriate methods of analyzing the transition beﬁgggn military and civi-
lian control would be & comparison of the ideas and outlooks of the mes that
directed the atomic program during these crucial times. In Gen. Leslie Groves
and David Lilienthal we have embodied most of the contrast and most of the
change that took place in the months of transition from the Menhattan Engi-
neering District to the Atomic Energy Commission.

The success of the wartime program bespeeks the effectiveness of Groves'
leadership., His form of rigid military discipline had worked well during the
war years. He himself atfiributed the success and efficiency of the MED to
compartmentalization, the clear-cut direction of authority, and the benefit
of a clearly defined specific objective and a specific task?7 The MED had
become an extremely powerful end efficient machine by mid 1945, Yet we have
seen the problems Groves ran into following the war while Congress battled
over domestic atomic legislation. Groves' attitude concerning the question

of legislation hinged on his feelings that any bill would be an interim mea-

sure at best because of the nature of the subject. He felt it was necessary
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to have a bill passed as soon se possible,and the May-Johnson proposal
embodied most of what he satﬁi;mediately nocessary.z8 The situation in
which Groves found himself end the MED in 1945-1946 prompted his support
of the War Department measure.

It was particularly fortunete that the first civilian chairman of
the AEC had strength and purpose similar in intensity to that of Gen.
Groves. David Lilienthal had been well-versed in the centrol of memmoth
federal enterprises during his years as director of the TVA. His service
as chairmen of the Acheson advisory panel on atomic energy had equipped
him with much of the necessary knowledge and insight into the program.
Probably mo other person in the country wes moreséggi;%;roéared to %ake
over the reins from Groves and effect the transition from militery to
civilien control.

And yet perhaps because of his indirect relationship to the problems
faced by Groves,lilienthal developed a broader perspective of the future
role of the commission. One can see his TVA heritage in his early thoughts
on control: PIndustry will try to get control and at first will be success-
ful. But as it goes on, it will be clear that no such control over the des-
tinies of us all can be left in the hands of private corporations.”29 He
also saw that the Army's bill was definitely not the answer. Since the
first time that he had heard the incredible story of the MED, he had realized
that the director of the etomic energy program was probably to be one of the
most powerful men in the world. He recognized the extremely importeant con-
sequences of the peaceful uses of atomic power, the silver lining in the nuclear
cloud. Perhaps most important, however, was his belief that "Atomic energy
development is more importent as a stimulus to the imegination, an awakening
050

force, than are any of its foreseesble applications.
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Both Groves and Lilienthal were extremely dedicated and dynamic men.
Yet many of their ideas on methods of domestic control were incompatible.

It was only natural that conflict would develop during the transition period
between the MED and the AEC.

With nothing but press support and an excellent array of commissioners,
the AEC began the preparations for transfer late in 1946. At the first
meeting of the commission on October 29, Lilienthel expressed his feelings,
#T7he last words of the oath of office which each of us hes taken are these,
'50 help me God'. These words were never more appropriately used. So help
us God, We will need that help.”31 After a brief period of initial orienta-
tion, the commission began planning for transfer from the MED. Both Lilien-
thall eand President Truman realized that it was very important to get the
whole businees in eivilian hands quickly to quiet the fears stirred up
during the congressional battle over legislation. Lilienthal felt that the
fonly way to learn to swim is to get wet", and thus the commission set trans-
for for December 31, 1946 end requested Groves to prepare an accounting of
the MED's holdings.52 Groves indicated that such an accounting would be im-
possible. He became more and more irritated at the idea of holding respon-
sibility while carrying out the decisions of the commission, feeling like &
caretaker with no authority to make decisions of his own. On the other hand,
Lilienthal was convinced thet Groves wasz still trying to run things.

Conflict between the MED and the AEC came to a climax when Groves raised
the issue of weapon custody. The Army wished to retain its weapon stockpile
and assembly facilities. After initial discussion, the AEC finally demanded
complete transfer, subject to presidental order. Other disagreements occurr ed
over the issues of personnel security and information control. The AEC de-

sired a complete break with the MED and worked vigorously to this end.53



Yet on the night of December 31, 1946 transfer occurred smoothly and on
schedule. The AEC had inherited "e carefully conceived, well-organized
gystem®. The new era in domestic control had dawned without event.

But even with transfer completed, the battle over domestic control
was far from over. The AEC had created many enemies during ng formation,
and these enemies were to continue to harass her and block her actions in

every possible way. By early February Lilienthal was discouraged and

WAL le

weary, fearing that the military would continue to cut the ground from}the
commisgion whils continuallyj:;iticiéing and condemnin%;them. With th;
mood of the American people approaching that which had existed shortly
after World War I, the danger of & "Red Scare" concerning the AEC became
even more menacing.

The flames of this unrest were fanned by Lilienthal's personal enemies
in the Senate &s the committee concerned with the confirmation of the
commissioners' appointments was beginning its hearings. The atieck was led
by Lilienthel's old enemy, Sen. McKeller, who began & personal vendetta
egainst him. There was a great worry that the attack would cause national
hysteria, concentrating as it did on "Red" hunting, Trumen realized the
difficult and outrageous situation developing in the Senate, but hoped for
an early sgreement. Finally efter meny torﬁgpoous meetings, the more re-
sponsible members in the Senate took charge and pushed the confirmations
through. As Sen. Vandemberg put it, he had no wish to be part of a #lynching
bee"oah

This victory was not in any sense final however. The essence of the
struggle wes to continue through the first years of the commission. Problems
came from other quarters as well, The difficulties of recruiting qualified
personnel for the commission's operation was extreme because of the pay and
working conditions. Many of the AEC's activities as prescribed by law were

incompatible with hopes for international control. Lilienthal sew the irony



20

in this situation when he wrote "It was our purpose to maintain and in-
crease the lead of the United States, whereas the international agency,
if established, would take over all aspects of national agencies' acti-
vities in this field that related to weapons."55
But the outstanding problem faced by the fledgling commission was
that of the temper of the country itself. Lilienthal recognized the
vital importance of public ewareness. The image presented by the AEC
to the people of the country would determine much of its success in the
Puture. As Henry Smyth had noted in his report, the public had to be

informed if it were to act wisely in future issues of atomic control.

And fears could only be quieted by knowledge.

CONCLUSION

The early development of the United States atomic energy program
can be divided into several stages. After the groping and relatively
uncoordinated efforts of early experimenters, the erratic growth of the
program was guided by the efforts of the S-1 committee and the OSRD. A
new stage of development appeared es the program mushroomed into the mono-
lithic wartime machinery of the Manhattan Engineering District. Following
the war there was & period of confusion during congressional legislation,
and finally the transition in control from the MED to the fledgling Atomic
Fnergy Commission. It is most spprepriate, therefore, to concern final
comments with each of these stages in turn.

The development of the program during the early years of exploratory
research and eventually its growth under the S-1 committee was haphazerd
at times. Considering the doubts looming over most of the program however,
even this progress wes remarkable. We must conclude that although the
early pace was slow, no other approach to early development would have

been reasonable under the clrcumstances.
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The progrem metured under the direction of the military during the
war yearg. To make any critical evaluation of these years, it is impera-
tive that we consider the situstion. America was involved in a wertime
struggle for her 1ife. The most expedient path to the weapon wes sought,
and to achieve the goal, military control seemed, and proved later, to be
the best route.

The preponderance of this military control rested with one man. It
heas been seid that if a men is effective in his chosen task, then he must
have & sense of the major problems of his time. This would apply to Gen.
Leslie Groves. His leadership, authority, eand understanding of the situe-
tion, elong with the goal of the weapon itself, led to the success of the
vwartime progrem. In light of these considerations, one must evaluate the
years of the Manhattan District es & tribute to the technical and industrial
might of the United States and to the leadership of Leslie Groves.

Yot it wes obvious that the same policy of control that had worked so
magnifijgntiy during the war years would be dangercus and undesirable in
the years that followed. The nation had now to insure that the future con-
trol of the program would remain with the people. The early Interim Committee
recognized this, es did meny of those involved in the legislative battle that
raged over the issues of postwar control. Yet it almost would seem thet we
would have to reaise the question posed by Rep. Jerry Voorhis on the final
day of House debate over the McMahon proposal when he suggested thet "one
yeer after the first atomic explosion Congress did not understand the general
issues well enough to legislate'.aéThera was a lack of apprehension concerning
the gravity of the issues. There was also very definitely a lack of the factg--
though many times inspite of efforts of congressmen to become informed. The
American process of legislation seems to contain much that is irrevelant to
the metter at hand, and appears to skirt the issues under consideration at

times. Yet one cannot deny its effectiveness. The final piece of legislation
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although very much a compromised proposal, was realistlic in light of the
times, end proved to be more successful that its early critics would have
ever antlcipated.

The new body of control, the Atomic Energy Commission, wae the first
attempt at a new type of civilian control bordering on totalitarienism.

It was only natural that it would experience meny failures. The problems
it faced were tremendous in scope, ranging from the internal problems of
recruiting qualified personnel to combating the suspicions of the Americen
people themselves. Although the AEC had the adventags of competent leaders,
its future was still very much a guestionmark in 1947.

Perhaps if there is any one thread that can pull the history of
domestic atomic control together it would be suggested in an idea of David
Lilienthal's. To Lilienthal the cntire iszue of domestic control of sclence
had the earmarks of earlier struggles over economic and social contrel such
es the Populist end Progressive movements. However "perheps sven the ques-
tion of who shall 'gontrol! science iz no longer greatly relevant as the
center of a struggle, for the control before was a matter of possession.
But technology can only be controlled by those who know, rather than by
those who possess.“§7 Henry Smyth had egreed that the key to civilian con-
trol was kmowledge. Yet it was paradoxical that the mature of the early
progrem itself prevented the public from atteining the state of knowledge

necessary to "discherge their responsibilities wiaely“?a
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occurred in 1948 over the renewal of the terms of the first commissioners.
In Mey, 1949 Sen. Hickenlooper accused the AEC of "incredible mismanage-

sk bue
ment" and stirred up the many house members that continued to favor military

control. These repeated attacks provoked Lilienthal to comment that the
AEC had a wealth of advisors and watchdogs--but what they really needed
were able men,.

Yet Congressional influence was very definitely limited. "It is dif-
ficult for a legislative body to compel an independent commission to push
through vigorously a program which the commission does not like" noted
Commissioner Thomas Murray?g And nonpolitical policy decisions could only
be insured by an independent commission.

One of the principal duties of the AEC was to direct the United States!
nuclear weapons progrem., A close relationship with the military was neces-
sary, yet we have seen the antagonism between these two groups on matters
of weapon custody and policy. In the early days of the Commission, the
principal link between them, the MLC, served only as & watchful eye over
AEC activities. The only channel of communicetion was unilateral end in-
direct. The Joint Chiefs would submit their requests to the President who
would then forwerd them to the Commission. The AEC wes in a position of
tacitly accepting the requirements presented to it and was unable to
question the assumptions behind these requirements since it frequently
didn't even know them.io The problem concerning the relationship between
the AEC and the military-~indeed between the civilien sector in general
and the military--lay in the lack of an effective chamnel of communication
with the Joint Chiefs which could inject the civilian point of view before
any of their decisions on militery policy had crystallizeds The "main
problemessssis the lack of real cooperation--under the present systeme-

between the military and civilian authorities of the government in national
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defense policy".51 This situation was modified in 1949. President
Truman, under advice from the Natlonal Security Council, initiated

8 new measure of civilian participation with the decision to include
executive staff work involving the Secretary of State, the Bureau of
the Budget, and the AEC on any future proposals concerning atomic de-
mands from the Joint Chiefs before these were sent on to the Commission
for execution. The decision to expand AEC production facilities in
August of 1949 felt the influence of this new cooperation. Later in
1953 the Eisenhower administration adopted & policy enabling the AEC
chairman to inject opinion through the NSC during atomic weapon peolicy
discusaions. These steps were indicative of the growing recognition
that cooperation between civilian and military agencies was vital to
national sscurity in the postwar years.

The General Advisory Committee provided a necessary link between
scientists and the Commission. Composed of many of the nation's top
scientists, the GAC was responsible for advising on both technical
metters and policies within the field of atomic energy. Its influence
over policy decisions was clearly illustrated in the discussion pre-
ceding the thermonuclear progrem. Many felt that it was only proper
that the scientists who had given the atom to man should retein some
influence over decisions concerning its use.

The scientific community used other methods to influence the Com-
mission. Organizations such as the Federsticn of Atomic Scientists and
the National Committee on Atomic Information were strong forces in mo-
tivating public and congressional opinion. The participation of scien-
tists in policy formulation had originated during the war years, and as

technology and scientific development continued to play a dominent role
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after the war, so too did the nation's scientists continue to become
involved in the formation of policies affecting national security. The
growing number of advisory panels and committees was evidence of this
trend. And the GAC was one of the strongest and most important of these
groups during the late 1940's and 1950's.

The relationship between the AEC and the public was of mejor impor-
tance to an effective system of democratic control of the atom. It is
unfortunate that this link has always remained the weakest and most in-
direct. As Chairmen Dean remarked,"The participation of every citizen
in policy-meking has always been important in our democracy, in a world
that contains the unleased atom it is vital."’2

The shroud of secrecy surrounding the American atomic energy program
tended to leave the public uninformed on the very matters of policy on
which their opinion was so necessary. There were numerous instances during
which the people responsible for decisions were denied access to informa-
tion influencing these decisions. From the early days of 1946 when Con-
gressmen struggled to enact legislation concerning a subject to which only
8 handful of them had been sxposed, to situations in the late 1950's when
much information was available but unpublicized, the inadequacy of the
knowledge upon which to base public opinion has been apparent. It has
only been during the pest few years that we have begun to accomplish the

true institution of the atomic progrem into our democratic process.

CONCLUSION

The history of the Commission from its birth in 1947 to the 19&0%
was the story of change-~both in the mechanisms used by the AEC to control
the nuclear program and in the philosophy snd extent of this control. 4s

the shock of Hiroshime began to fade, the motivation behind demends for
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stringent and absolute government control beceme less fervent. Steps
such as the Atomic Energy Act of 1954 begen to allow graduel private
entrance into the field. Similarly the strong feelings about the
civilian vs. military control issue began to subside, although flaring
up on occasions during the late 1940's. An atmosphere conducive to
cooperation between the AEC and the military came into being during the
early 1950's--partly necessitated by the evolution of nuclear weapons
and partly by the realization that this cooperation was vital to our
national security.

Thus the Americen atomic program had spread out to encompass much
of our society by 1960. Lhe AEC had been successful in fulfilling most
of its military and peaceful objectives. Yet many questions remeined

which were to challenge the American approach to atomic control during

the 1960' Se
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INTRODUCTION

In the years following World War II America faced the complicated
tagk of converting her wartime atomic weapons program into comprehen-
sive peacetime activities directed toward general atomic energy develop-
ment. This development was to be concentreted in three areas: weapons,
pover, and scientific tools. The Atomic Energy Act of 1946 created the
Atomic Energy Commission to design end sdminister the peacetime program.
This act not only bestowed enormous powers upon the Commission, but in
addition directed the AEC to use these powers to continue the wartime
monopoly of fissionable meterials and production facilities. And al-
though the Act had created ties between the AEC and Congress through the
Joint Committee on Atomic Energy (JCAE), the militery through the Military
Liason Committee (MLC), and the executive branch through a system of presi-
dential appointment of commissioners coupled with other specific powers,
the civilian Commission operated in fact as a relatively autonomous entity
in its formuletion and direction of atomic policy matters within this
country. Since "in essence, the[@mericaﬁlapproach to the postwar atom was
one of rigid government control administered by civilian officials"% one
needs to concentrate primarily upon the development of the Commission it~
self to follow the postwar development of domestic administration and con-
trol of atomic energy.

The problems of transition to a peacetime program were particularly
complicated by the duel role which atomic energy had to play in the Ameri-
can society. Men had long recognized the importance of developing the
peaceful side of the atom even though such development waes closely re-
lated to weapon technology. But because of the continuing threat of war

after 1946, there were many questions concerning the relative importance
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of the benign applications of atomic energy. Chairman David Lilienthal
had stated that "every new knowledge raises a question of its net worth;

in the case of atomic energy we have such & huge addition to knowledge of
our environment, such an increase in our control over it, and chief of =all,
such a stimulus to more understanding, that the balance of the useful or
beneficial will almost certainly outweigh the nonbeneficial or destruc-
tive."2 But in those early years after the war he wes forced to admit that
the most important single aspect would have to remain the military program.
The dominating role of weapon:-development in our atomic energy program has
never changed. The threat of nuclear war hae never vanished--and the
peaceful uses of the atom have never becoms the "paramount objective® of
our domestic mtomic energy program.

Secondary though it was however, the program to develop the peace-
ful espects of the atom grew to a position of considerable importance af-
fecting our national development and security. In tracing the development
of control over the American atomic energy program, it is necessary teo in-
clude a study of peace-oriented atomic developments.

In the discussion that follows,these two major phases of the work of
the AEC, weapon production and peaceful atomic energy development, will be
traced from 1947 to 1960. Since this paper is not intended to be an his-
torical documentation, more care will be taken to illustrate the developing
aspects of policy formmlation and control over the program by reference to
specific events than to provide a detailed historical account. The re-
meinder of the paper will then treat the development of the administrative
structure of the Commission ag well as its relationship with other sectors

of the government and American society in general,



WEAPON DEVELOPMENT

The prime responsibility of the AEC during its early years was to
maintain and improve the vast wespon development facilities inherited
from the Manhattan Engineering District. Of central importance to the
guccess of the AEC in this venture was its relationship with the military.
The nature of this relationship was the subject of much controversy during
the late 1940's and early 1950's. ?9:%;tter understand the role played
today by the Commission in our national security, it is important that
we examine the questions that arose during these years.

The civilien vs. militery control issue had received much attenticn
during the Congressional struggle over the McMahon bill, Yet it soon be=
came apparent that most of this debate was not concerned with who should
run the progrem--it was generally felt that civilian control was desirable--
but rather the extent of militsry participation in the formulation of nu=
clear policy and weapon development. The Vandenberg Amendment had estab-
lished the Military Lisson Committee to provide for communication between
the military and the AEC. The intent was that the Joint Chiefs of Staff
would determine their military needs, communicate these to the President,
snd then he in turn would issue a directive to the Copmission specifying
the number and types of wespons desired. All details concerned with the
actual development, production, and custody of nuclear weapons were to re-
main under the jurisdiction of the AEC, subject to special Presidential
order.

There were several factors working against such an arrangement however.
Many Americans realized that 3&2“?;7;he volatile nature of world politles

following the war, we would never again be able to retreat into the isola-

tionism of the 1920's and 1930's. The necessity of & military establish-



ment capable of rapid mobilization became apparent. Thus the military
came to achieve a position of prominence it had never before held in
(thgépeacetime Americen society. Its increased participation in all
matters of national policy was unlike any ever before experienced by an
American government in times of peace. Thus it is easy to see why the
militery ceme to question its role of responsibility without authority

in its relationship with the AEC. The militery had directed the atomic
program in the years of the Manhattan District, and yet in the late 1940'g
they had been forced to relinquish most of their control over stomic de=
velopment and policy decisions.

Men such as General Leslie Groves did little to ease the situation. On
several occasions the commissioners found themselves at odds with the former
director of the MED. Groves retained his influence with the atomic energy
program through positions on the MLC and the Armed Forces Special Weapons
Project. He frequently opposed the decisions mede by the AEC end seemed to
be of the honest opinion that the Commission was "no damn good".5 The anta-
gonism between the General and the Commission was symptomatic of the tension
between the military and the AEC in 1947 and 1948.

The militery seemed unable to remesin within the limits of its authority
as prescribed by the Atomic Energy Act of 1946. "Too frequently the military
was suggesting not simply WHAT the AEC should do, but also HOW it should be
done."4 This was resisted vigorously by the Commission since it had become
clear that the AEC could best conduct its production duties without military
interference. Lilienthal had long felt that the militery conception of
the bomb was also et fault. To them it seemed like just another weapon.

Secretary of Defense Louis Johnson and others seemed to regard the Commission



es simply "munition makers”.5

When the issue of weapon custody flared up again in 1948, many of
the issues and problems surrounding the AEC-military relationship were
revealed, The military had been pressing for custody of the weapon since
the end of the war. This wasn't an easy question to resolve. Many felt
the important issue of civilian control was involved. Indeed it seemed
as if perhaps the more general issue of civilian participation in any
military policy had been involved by statements from Secretary Johnson
such ag "A uneanimous military judgment of the Joint Chiefs is something
the President HAS to follow.”6 Thus even the nature of the President's
role in military decisions was in need of clarification. 4 statement by
President Truman in July, 1948 upheld the intention of the McMahon Acts
“Ag long 28 I am in the White House I will be opposed to taking atomic
weapons away from the hands they are now in YAEG], end they will be de-
livered to the military by particular order of the President issued at
the time when they are needed."7

The debate continued however, and eventually reached a climax at a
meeting between the military, the AEC, and the President on July 21, 1948.
The most interesting (and amusing) account of this meeting is given by
Lilienthel himself. During the discussion he had emphesized the risk
involved in any change in the current system of custody. President Trumen
remarked "You have to understand that the bomb isn't a military weapon.
It was a weapon to be directed against civilian personnel, not troops.
However Secretery of the Air Force Symington appealed, "Our fellas need
to get used to handling itec.ssseYoa, our fellas, they let them take out

bombs without the hot stuff; afraid of a real bomb I guess." Secretary



of the Army Royall topped off the argument for military custody with

"We have been spending 98% of =ll money for atomic energy on weapons.

Now if we aren't going to use them, that doesn't make any sense".
President Truman later issued & public statements "Since a free

society places the civilian authority above the military power, the con-

trol of atomic energy properly belongs in civilian hands®.

However in 1950 the Department of Def'ense and the AEC agreed to
agsign prominent roles in the design of non-nuclear weapon components
to the military. As the size and cheracter of the weapon stockpile
continued to change, it became necessary to re-evaluate the custody
issue again in 1952. As weapon development branched out to include
tactical weapons, it beceme desirable to locate stockpiles closer to
utilization points to facilitate military readiness capabilitye. Al-
though the AEC still opposed outright military custody, it did sgree to
transfer weapons to storage sites abroad or to advanced delivery bases
under AEC custody and responsibility.

With the increesing development of tacticel weapons and more ad-
vanced delivery systems, it eventually became necessery to disperse
weapons to an extent resulting in effective military custody. Yot ul-
timate control over these weapons still rested with the Commiseion, and
decisions concerning their use could only come from the President. Con-
trol of the weapons thus continued to remain in civilien hands during the
late 1950's, although the weapons themselves were gradually integrated
into the military arsensals.

The basic goal of the United States postwar nuclear weapons pro-

grem was intended to be the retention of the Americen monopoly of atomic



weapons until an international control system had been established.g

However in 1949 this goal end our national security were severely jeo-
pardized by Soviet advances in nuclear weapon development. It wes an
extremely fortunate set of circumstances that enabled the nation to
awaken to the severe nature of the Soviet threat.

Most accepted sources had placed the USSR from 10 to 20 years behind
the United States in nuclear weapon technology. However AEC Commissioner
Lewis Strauss haed been able to persuade the Commission to institute a
nuclear explosion detection system involving atmospheric sampling shortly
after the war. In August, 1949 one of these samples showed traces of
"Joe One', the first Soviet atomic explosion. This was reported immedi-
ately to Sec. Johnson. However the new Secretary was readying an effort
to reduce military expenditures and being a strong proponent of the more
pessimistic views of Russian technology, et first chose to disbelieve the
report. The detection was quickly confirmed by the AEC however, and the
President was informed end subsequently the Soviet test was announced to
the public.

1Joe One' had drastic effects on our military policy. Before the
Russian device we had regarded our monopoly of nuclear weapons as a
counter to Soviet troop buildups in Europe. Now the possibility of a
Russian stockpile of strategic weapons endangered our military position.
This prompted Strauss to renew the issue of thermonuclear weapon develop-
ment, the "super", and reach the conclusion that development should be
initiated immediately. Yet this topic had been & much debated issue in
esrlier years, and thus when Strauss presented his recommendation in 1949,
the AEC voted against it. As Cheirmen Lilienthal said, "I am one who hates

10
force and has no faith in military power as s solution to anything."
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The principal opposition to Wsuper® ceme from theiguarters of thexl
atomic scientists themselves. Robert Oppenheimer voiced the feelings
of meny when he said "In some crude sense, which no vulgarity, no humor,
no overstatement can quite extinguish, the physicists heve known sin and
this is & knowledge which they cannot lose.“ll He and others suspected
that the weapon was possible, but as the General Advisory Committee of
the AEC reported on November 29, 1949, "We all hope that by one means
or another, the development of these wsapons cen be avoided. We are all
reluctant to see the United States take the initiative in precipitating
this development. We are all agreed that it would be urong et the pre-
sent moment to commit ourselves to all-out efforts toward its development.”l2
Backing Strauss however, were scientists such as Edward Teller and E.O.
Lawrence. Strauss turned to the DOD and Johnson to mobilize opinion, while
Sen. McMshon, snother adveocate of the ¥super! program, convinced the JCAE.
When Trumen learned of the conflicting views of the AEC on one hand and
the DOD and JCAE on the other, he asked the special committee of the
National Security Council to study the question further.

13

As fate would have it, the Fuchs spy incident “occurred on January 27,
1950 while this study wes in progress. The special committee decided 2 to

1 ageinet Lilienthal to advise the President to direct commencement of the
thermonuclear program. Truman agreed, and on January 31, 1950 made a public
announcement to that effect. The battle was far from over however. Senti-
ment at Los Alamos was strongly opposed to the weapon. Teller recognized
that many technical problems had to be overcome before the weapon could

be built, and these problems could be surmounted only by a concerted effort

on the part of the atomic scientists. Primary among these technical problems

was that of determining the design of a "dry" weapon, one that wouldn't require



massive refrigeration components to keep the deuterium-tritium (D=T)
trigger of the thermonuclear resction in liquid form.

However development proceeded with the irmediate goal as Operation
Gresnhouse, the Pacific test of the D-T trigger itself. Many felt that
if this test failed, the entire program would be ebandoned. This feeling
arose from claims that the "super" progrem was interfering with the
effort to develop tactical weapons et Los Alamos. Even before Greenhouse
took place however, Teller hit upon the idea that eliminated the technical
barriers to dry weapons. The super program received snother boost when
the Greenhouse test was a2 complete success in May, 1951.

Concern about the growing friction at Los Alemos had prompted Teller
to press for a nevw laboratory in which to continue the work. After three
refusals from the GAC and AEC, pressure behind Teller overcame objections
and the Ligyermore division of the Lawrence Raediation Laboratory was set
up. Its mein function was regarded by many as merely spurring Los Alamos
on through competition, since the latter laboratory eventually completed
most of the development work on the hydrogen bomb.

On November 1, 1952 the "Mike! shot was detonated at Eniwetok. This
was the Pirst true thermonuclesr device and was of 3 megeton (MT) megni-
tude. It was still not a "dry" weapon however. Soon afterwerds on
August 12, 1953 the United States detected a Soviet blast of thermonuclear
neture. Analysis later showed the Soviet weapon to be of the Udry" variety.
For the first time the United States faced the prospect that she might
possibly be behind in the weapons race. The United States tested her first
dry weapon in Operation Castle in March, 1954, The magnitude was miscal-

culated, and the device resulted in an explosion of 15 MT. However never
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again could the United States assume a technical advantage in weapon
development. Many considered as fortunate indeed the set of circum=
stances that enabled us to develop our thermonuclear weapon before the
Soviets had gained an actual weapons advantage.

The development of the thermonuclear wespon was & "milestone® of
sorts in our nucleaer weapons progrem. Perhaps an even more significant
development began during 1951 and has continued throughout most of our
weapon development to date. This was the "third generation® of nuclear
weapons, the tactical or antipersonnel weepon. Scientists had broken
through the size limitations on weapons. During the 1950's they began
developing Yfractional crit" bombs in the low kiloton range. Although
this paper is not directly concerned with military strategy, the strategic
implicetions of the tactical weapon are obvious. Prior %o their develop-
ment we had balanced our stockpile of strategic weapons egeinst the Soviet
troop buildup. With the Soviet nuclear weapon stockpile,the stalemate dis-
appeared since our conventional military forces had been reduced to &
fraction of their wartime strength. The tactical weapon brought us into
& position of balance once more since it could be used (or so we hoped) in
a "limited" war.

Weepon development was important in fields other than military strategy
however. With the billions of dollars spent and thousands of men employed
within the atomic weapons program, changes in weapon production had power-
ful effects on the non-military sectors of the American society. The ex-
pansion of production facilities played an important role in the early
1950's. It was decided in 1950 to expand production facilities with new

plants in Savennah River,S.C., Paducah, Ken., and enlargement of Oak Ridge
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with three billion dollars in expenditures. Then in 1952 enother plant
was built in Portsmouth, Ohio and further modifications in existing
facilities took place requiring four billion dollars. The motives behind
these expansions were two-fold: the thermonuclear program and the desire
for a more diverse family of tactical weapons. These programs, coupled
with the desire to disperse weapon stockpiles-~both for physical security
end to have the weapons nearer points of use-=grestly increased the demend
for fissionable materials. These expansions were jointly requested by the
DOD and the AEC with final epproval coming from the NSC, thus illustrating
the developing cooperation between the military and the Commission in the
early 1950's,

The work on tactical weapons continued though the 1950's. The growing
ICBM progrem prompted additional work aimed at reducing weight to yield
ratios for werheads. With growing interest in test ban negotietions, the
Vela programs were instituted to study nuclear test detection methods. The
nuclear weapon development program was then slowed down appreciably by the
self-imposed moratorium on nuclear testing adopted by the United States in
1958. By 1960 the Commission and other agencies had become quite concerned
about this policy. They felt that weapon development was on the verge of
significant advances, yet these could only be achieved through testing. To
adopt & unilateral ban on testing was to severely jeopardize our military

position.l4
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Many people today conjure up a picture of the mushroom cloud over
Hiroshime when responding to the phrase "atomic energy". It is unfor-
tunate that secrecy requirements and inedequate publicity have tended
to isolete the subject from the layman. It was in the area of policy
issues that the public's lack of information was most disturbing however.
"Inatead of man controlling the atom, the atom had threatened to control
man“.14 Were the demands for secrecy so great as to jeopardize public
opinion and control in atomic energy matters?

Unfortunately in the post-war years they were. It was many times
impossible to give informetion to the public without also giving it to
those who could use it against us. "The objective is to give out cer-
tain basic informetion upon which reasonsble and responsible people can
reach valid conclusions and withhold information that would help out
possible enemies more that it would help us" said Commissioner Gordon
Dean.15 But in tying the hands of the enemy, we sometlmes tied our own.

I'CG,«W +
The "need to know" principle many times exciuded information from people

in positions of responsibility in the atomic energy program itself, thus i
creating perplexing problems and mistakes. Examples were numerous. - i;}&%
Lilienthal frequently described situations where numbers were so secret
that they were communicated by word of mouth alone and never written down.
Even General MacArthur had very vague knowledge of our atomic capabilities
during his Korean campaign.

There was much disagreement and debate over the value of such secrecy.
During hearings before the JCAE Lilienthal remarked that any effort to suppress
or to conceel information that was not concerned with weapons would lead the

nation in & very dangerous direction. "The chance of keeping the important

core of secrecy inviolate depends upon not discrediting and meking foolish
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the whole system of secrecy.” He called the notion that atomic energy

wes too "technical® or secret for public information and discussion
"plain nonsense and dangerous nonsense".lYYet until the public knew
more, they could not understand why secrecy was at times such ean illusion
and hobble. Misinformation end sensationalism ruled. The public was
being scared more by the press that they ever were by the Russians.
Secrecy had still other adverse effects. Since the McMahon Act all in=-
formation exchange between the US and her wartime allies had been for=-
bidden, causing tension between the US and the United Kingdom. Yet be-
cause of laxness in the British security system, we felt that there was a
definite risk in exchanging information with them.

Many like Lewis Strauss saw these problems, but continued to remain in
favor of secrecy. "When security is found to be excessive, it can always

18

be relaxed." But the converse was not always so true. - However others
argued thet secrecy was becom ing a matter of illusion. Both the US and
the USSR were approaching similar levels of nuclear techmology in the
early 1950's. GSpectacular lapses in personnel security such as the Fuchs
and Pontecorvo incidents had demaged confidence in the system. Ambiguity
in the portions of the 1946 Act concerned with personnel security hindered
an effective security system. Mountains of wartime clessified documents
threatened to engulf the AEC staff workers. Over one-half million psople
were investigated in the first seven years of the Commission., In the early
1950's, general manager Merion Boyer and others undertook e reorganization
of deta classification while new steps were taken to standardize personnel
security procedures and reform the secrecy situation.

The temper of the early 1950's did not help the reorganization of the
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security system however., McCarthy and others had created & national

mood which hindered responsible action. The peak of the controversy over
personnel security was focused in 1954 on the cancellation of Robert
Oppenheimer's clearence ﬁérclaseified data. Since the years of dis-

pute over the ther?nnuclear weapon program, Oppenheimer and other influsen-
tial scientists t;;; had opposed "super" had born the brumnt of the attack
from the program'; supporters. Many feel today that the Oppenheimer
hearing was an attempt to focus the "blame" for the delay in the United
States progrem on one man., Howevar there were other considerations in-
volving Oppenheimer's personal affiliations which influenced the finel
decision against him. As Arthur Scheslinger wrote, "There is no easy
answer to the conflict of principles between civil liberties and national
gsecurity in the field of government employment."19 Let it be said, however,

that this hearing seemed to cast genuine doubite about the effectiveness

of the personnel security system in the early 1950's,.

ATOMIC POWER DEVELOPMENT

Since the early years of the atomic energy program, people hed
enticipated the beneficial potential of the stom. The responsibility
for developing this potential was assigned to the AEC by the McMahon Act.
The primery goal wes that of atomic power, yet the difficulties that lay
between this objective in 1946 and the first operation of a civilian power
reactor some ten years later were very real and complex. The whole field
of knowledge upon which reactor technology was based was strongly inter-
related with our weapons progrem. There were many questions of reactor
safety and regulation to be answered. Since the 1946 Act had given the

Cormission absolute monopoly over atomic materials, all of the early develop=-
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ment work had to be conducted within the government program. Yet it was
not until April, 1949 that the Cormission was finally eble to convince the
Appropriations Cormittee that power development was a pregrem of such im-
portance that it had to be coupled with and coequal to weapon development.
Thus early progress toward Einstein's "almost certain® goal of atomic power
was erratic at best.

We have seen the basis of nuclear technology laid during the war years,
From Fermi's first pile in Chicago, the MED progressed to the massive Hanford
plutonium production reactors, and then on to more sophisticated designs for
research. "By the end of the war era, there had been built, operated or
studied by people within the United States nearly every kind of a reactor
thet snyone has ever thought of then or now."° In 1946 the MED launched
the first atomic power program with decisions to proceed with an early
power design, the Daniels Pile, as well as establishing naval and air force
military reactors projects. However this progrem was reviewed by the AEC
after its takeover in 1947 and eventually was halted because of growing
pessimism concerning the possibility of achieving economically competitive
atomic power. A decision was made to concentrate all reactor work at the
Argopdfbaboratories thus uprooting existing facilities at Oak Ridge (and
according to Teller, setting the power program back zeveral years). It was
not until 1948 that s new program was formulated. This involved work on a
materials testing reactor, a land-based submarine reactor, an experimental
breeder reactor, and design work on a full scale land-based power plant.
These programs were all quite successful, although in several cases they
duplicated the earlier MED work, @s did an expansion in the program in 1950

which renewed work on the =ir force and naval reactor studies.
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technical progress in this field to provide a necessary basis for such
development......“21

A further important step was teken with the 1954 Atomic Energy Act.
This Act, which will be described in more detail in a later section, allowed
private ownership of nuclear materials and reactors and revised the patent
laws Lo create higher personal incentives towards development. Although
this Act placed added emphasis on psaceful atomic development, the Eisen-~
hower administration failed to follow it up with the necessary action~-and
in many respects simply slackened government efforts thus slowing down
progress toward a civilian atomic power industrye.

During the 1953-58 period the AEC made several new attempts to engage
private industry in atomic power. Known as the Five-Year Program, this
effort consisted largely of small experimental reactors aimed to provide
a basis for further technology, although it also included the authorization
of a land-based civilian reactor at Shippingport, Pa. which later became
our first full scale power reesctor in 1957. 4 Power Demonstration Reactor
Progrem was launched in 1955, and several completely privately financed
proposals were entertained and approved. As finel testimony to the wil-
lingness of the AEC to allow private development, Chairmen Strauss dis-
couraged legislation in 1956 aimed at authorizing the AEC to build and
operate power plents.

In 1959 the Dresden power plant went critical while two other large
power facilities (Indian Point, N.Y. and Rowe, Mass.) were finished in
1960. The Commission continued its policy of developing prototypes while
encouraging private industry to handle the major installations. Thus by
the end of the 1950's the American atomic power progrem was broadened to

include increased participation from private industry and appeared to
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have a sound technical foundation. Meny seid that we had been slow to
develop the program because of our tendency to gear its pace to our own
domestic power requirements. However it was apparent that economicelly
competitive nuclear power would be available by the late 1960's.

The peaceful activities of the AEC were not confined to atomic
power alone however. One of the first benefits of the atomic energy
program was the development of radioisotope epplications in a number of
different fields. Isotopes produced by the Commission's Oak Ridge reactors
found uses in madical research and treatment of cencer during the late 19401s.
Their value 2& "tracers" quickly established them as a valuable tool in
sclentific research.

One of the most fascinating programs initiated during the late 1950's
wes Project Plowshare. This involved the projected use of nuclear explosives
in excavation work. Although the moratorium limited actual test work, pre-
paerations were made for the Sedan and Nome projects which were to follow
in the 1960's.

Reactors themselves found important uses in the space program. The
SNAP (Space Nuclear Auxiliary Power ) program aimed at providing small
reactors for powering satellites and space vehicles. The Rover program
to develop a nuclear rocket beceme a dominmant part of the work at Los Alamos
and Livermore, and the first runs of the Kiwi reactor were unquelified suc-
cesses in 1960,

However the most significant progrem initiated by the Commission was
that which sprang out of the thermonuclear weapon development work. Project
Sherwood began in 1954 and was aimed at the goal of controlled thermonuclear

power. Scientists were quick to realize the importance of Sherwood. Even
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assuming that fission power was economically feasible, the world reserves

of fossil and fissile materials would only fulfill men's projected consump-
tion rates for several hundred years at most. Controlled fusion would give
man an unlimited source of power since it would use the hydrogen from the
oceans as its fuel. But the difficulties in the fusion progrem were immense
since the "reactors" would involve hot geses (plasmes) with temperatures
upwards of 100,000,000 degrees. York proceeded on the project at various

AEC laboratories across the country in the late 1950'g,

THE ATOMIC ENERGY COMMISSION

The first term's paper traced the legislative battle that eventually
culminated in the Atomic Energy Act of 1946. This ect placed the American
atomic energy program under the direction of an "independent® civilian
commission possessing enormous powers to monopolize end regulate the new
fielde The AEC was expected to carry out a highly complex managerial and
technical undertaking on which the world's future might well depend. "And
yet the worst imaginable way to get a complex job done at the present time
i8 to have it done by the federal government, at a time when the conditions
of government service have dropped to the lowest level within living memory."
noted the first Chairmen, David Lilienthalf'5 However &s we have seen, the
greatest asset of the young Commission was the competence of the men chosen
as the fiirst Commissioners. Lilienthal characterized the essential ingre-
dient in the early Commission as a kind "of desperate courages...,e willing-
ness to stand up against fear and fear begotten emotions that heve swept the
country,.n

Many were pessimistic about the ability of five men to work together in
managing the vast complex inherited by the Cormission, yet in the first 500
decisions mede by the Commission over & period of seven years, there were only

12 dissents. There were times when Lilienthal himself worried sbout a rift
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in the Commission, but harmony prevailed. It was soon apparent that a
far more serious problem concerned the immense managerial duties which
threatened to overcome the Commissioners with day-to-day routine. It
became necessary to broadly delegate authority, yet ultimete responsibility
always rested with theﬂéommissioners themselves. The Chairmen's office
soon became the nerve center of the complex operation. These considerations
prompted Lilienthael and others to suggest in the 1950's the adoption of
executive powers for the Cheirmen with the rest of the Commissioners ser-
ving. on parttime bases. However the majority of opinion wes against this
idea, end the only step teken in this direction was the designation of the
Chairman as the "principal spokesmen® for the Commission in the Atomic Energy
Act of 1954,

The Commission was not alone in formulating nuclear policy. The McMehon
Act had placed the AEC within a specific framework (Figure 1) which tied
the Commission to the President, Congress, the military, the scientific come
munity, and the public. The nature of the relationship between the AEC and
each of these groups was quite varied and changed occasionally during the
ensuing years. It is necessary to examine each of thess relationships sepa-
rately to trace the development of control through the years following World
War II.

Finel suthority over the AEC rested with the President. He was autho=-
rized by the 1946 Act to appoint the five Commissioners and to designate
their chairman. He was assigned special powers end duties with respect to
the Commission such as issuing production directives, and was the final
authority in any disagreement between the AEC and the DOD., The executive
branch had further control since the Bureau of the Budget processed all

requests for Commission eppropriestions.
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Yet much authority had been left with the Commission. The 1946 Act
insured the independent status of the Commissioners by specifiying five
year terms and removal only for "inefficiency, neglect of duty, or mal-
feasance in office".25 Most of the comprehensive directives concerning the
actual atomic program originated within the Commission. But the importance
of executtive control was most emphasized by the position of the President
as elected representative of the public. It was his duty to "uphold the
principle of civilian supremecy, not only through his role as Commender-
in-Chief, but also as the leading catalyst of an inf'ormed, rational judg-
ment by the American people on issues which touch them vitally as atomic
energy does. w26

It was only natural that Congress should insure a means of communi-
cation between itself and the AEC. The McMahon Act established the Joint
Committee on Atomic Energy, consigting of nine members from each house, to
make continuing studies on the activities of the AEC and problems relating
to the development, use, and control of atomic energy. It was responsible
for all legislation concerning the atomic energy progrem. Although many
saw its purpose as more sinister (Congressman Cennon tabbed it the "Watch
Lilienthal Oommittee“)?Tit provided the necessary link between the Commission
and the legislative body.

The JCAE became an extremely active partner of the Commission even in
the exercise of purely executive functions. Through the process of Congres-
sional hearings and legislation, it exercised powerful influence over the
formulation of national nuclear policy. At times a state of harmony existed
between the AEC and the JCAE, but at other times friction erupteds. Investi-
gations during the late 1940's into the efficiency of the Commission were

brutal and resulted in a "political mauling of the atom". A heated debate
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ATOMIC ENERGY ACTIVITIES, 1960 to 1965

Public attention during the early 1960'e was still preoccupied
with the so-called "miigIg gap" and focused upon delivery system aspects
of the United States defense effort. Nuclear weapons development had
gradually lost the notoriety it had ex;;fizgéé&{during the early stages
of the thermonuclear program. Indeed there were many of the opinion
that nuclear weapons had reached s point of technical stagnation and
further developments would have relatively small military consequences,
It was true that the self-imposed test moratorium had slowed down the
weapons program, but the AEC's weapons laboratories at Los Alamos,
Livermore, and Sandia continued work devéloPing end modifying various
veapons designs.

The new requirements of the Polaris and Minutemen progrems created
demends for small 0.5 MT warheads. ‘lhese programs, coupled with demands
for 5 MT devices for the Atlas and Titan systems, and other tactical and
strategic needs kept the AEC production facilities occupied until early
1964. (At this time substantial reductions in Pu239 and 11255 producticn
rates were announced.) Actual weapons tests were begun again in April,
1962 with the Dominic Pacific test series shortly after the Russians re-
sumed testing. This test series,consisting primerily of effects~ and
proof-tests (of complete weapons systems}gnas particularly significant
since it proved the femsibility of weapon design extrapolation. Weapons
that had been designed using the maximum extrapolation possible from the
data provided by the 1958 Hardtack test series were proof-tested and shown
to be entirely satisfactory. This ability to extrapolate nuclear wespons
design was to have particular significance after the limited test ban

agreement in 1963, The Dominic geries provided considerable data on the
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various "blackout® effects of nuclear radiation upon electronic systems,
The tests approeched a level of sephistication far beyond any previous
series of either the United States or the USSR and were indicative of the
American progress in weapons technology.

Thus when Secretary of Defense Robert McNemere testified before the
Senate Foreign Relations Committee during the Test Ban Treaty hearings in
1963, he was able to state that "The net of the relevant factors is that
the United States'nuclear forces is manifestly superior to the Soviet Union'sl
Warhead stockpiles had been increassed 100% since 1960. And although the
USSR appeared to have a slight edge in very high yield weepon technology, the
United States was clearly superior in the weapons range below a fevw megatons.
And even the slight Soviet lead in high yield weapons wes not alarming since
it had resulted from an AEC-DOD decision in the late 1950ts to Forego the
development of high yield weapons because of their questionable military ad-
vanteges over smaeller nuclear weapons. The U.S. had performed meny more tests
and had developed a superior weapons capability in a spectrum extending from
tens of MT down to sub-KT ranges.

Yet much work remained in the field of weapons development. The
continued effort towards increasing specific yield occupied much of the pro-
grame Vork continued towards the development of "clean" weapons (devices
creating negligible fallout) for tactical use. Effort was begun on the de-
velopment of the anti-ballistic missle (ABM) warhead. And there wes much
discussion, at least aﬁﬁhg the press, concerning the feasibility of a fission-
free fusion weapon, the "neutron bomb'.

Progress was made for the first time in the international control of
nuclear weapons development with the Limited Test Ban Treaty of 1963, This

agreement prohibiting nuclear explosions in the atmosphere, outer space, and



underwater was signed in Moscow on August 5, 1963 ? The treaty was to have
profound effects upon the development program of the AEC, and the congres-
sional hearings concerning its ratification greatly illuminated the U.S.
program in nuclear weapons development.

The advantages of the treaty were clear. Sec. McNemara testified
that the test ban would retard the spread of nuclear weapons. He stressed
that even undetected clandestine testing by the USSR would not alter the
present military balance, and that by limiting the Soviets to underground
testing, we would prolong the duration of our own technological superiority.

The test ban did pose several problems however., McNamara himself
recognized the risk of euphoria such es that which hed occurred during the
1958 to 1960 period when the nation hed relaxed its atmospheric test cape=-
bility. Many critics of the treaty raised technical questions conceming -
the development of high yield weapons, an ABM warhead, the continued strength
of our weapons laboratories, end ill effects on peaceful programs like Plow-
share. McNamara eand others testified that the ABM werheads could be devsloped
through underground testing, while the military position on high yield weapons
was stlll against their development (although he indicated that we already
had the technology to develop a 60 MT weapon). It would be necessary to mein-
tein strong programs in the laboratories as well as a capability for rapid
resumption of atmospheric testing should the treaty be violated. Programs
such as Plowshare would contribute to the laboratories' vitality when coupled
with a vigorous program in underground weapons testing.

There were other worries however. Dr. John S. Foster, director of
the Livermore laboratory, testified that "Without atmospheric testing, I

doubt that we can develop and maintain the requisite skill in the important



area of effects of nuclear weapons.”4 Dr. Edward Teller suggested that the
treaty would prevent ABM development, raise barriers between the U.S. and
her allies, and inhibit. the development of peaceful uses of atomic energy.5
But these criticisms of the treaty were outweighed by considerations such

as those contained in a letter from America's Nobel Laureates, "We believe
that this treaty marks a significant if minimel first step in reducing the
tensions of a continued nuclear arms race, thereby enhancing the security

of the United States.”6 The majority of those concerned were led to the same
conclusions as Dr. Norris Bradbury, director of Los Alamos, "I am of the op=-
inion and belief that the proposed treaty banning nuclear tests in the atmos-
phere, space, and underwater may be ratified by the Senate with only mild
risks to our national defense posture, but with the possibility of taking
the first real, even if srell, step in the direction of the prevention of a
nuclear war."’

Atomic power development continued to play a secondary role to
weapons develpment during the earlyl960's. Although the 1954 Atomic Energy
Act had been designed to accelerate civilian power development, the nation
appeared no closer to competitive nuclear power than it had been in the sarly
1950's. 1In 1958 the AEC had adopted a new 10 year program of reactor develop-
ment aimed at l.) the reduction of nuclear power costs to competitive levels
in high cost sreas, 2.) assistance to friendly nations with high power costs,
3.) support of long range development programs, 4.) developing breeder reactors,
and 5.) meintaining the U.S. lead in reactor technology? This guideline was
followed into the 1960's, but by this time it had become apparent that a re~
evaluation of the entire program was needed.

In 1962 the AEC reviewed the status of the program and reached several

important conclusions. "Contrary to earlier optimism, the economic require-



ments [of nuclear poueé] have led to many problems--combining low capital
costs with long life and assured reliasbility; lower costs by improved ef-
ficiency; developing long-lived and therefore economic fuels®.? Yet the
Commission still retained the belief that the United States would exhaust
its readily available low-cost fossil fuels in a century or less and its
presently visualized total supplies in about another century. Thus it con-
cluded that "nuclear energy cen and should make an important and ultimately,
e vitel contribution towerd meeting our long-term energy requirements®, and
in particular, that "The development and exploitation of nuclear electric
povwer is clearly in the near and long-term national interest and should be
vigorously pursued.”lo The Commission redef'ined the proper role of govern-
ment in the future program; this role was to take the lead in developing
and demonstrating the technology until such time tg;t economic factors would
promote industrial applications in the public interest and lead to a self-
sustaining and growing nuclear power industry. "In our opinion, economic
nuclear power is so near at hand that only a modest additimal effort is
required to initiate its appreciable early use by the utilities.® However
"We do not believe that a major step-up in the whole program is appropri&teﬂll
This report contained only a faint glimmer of the optimism of the
early 1950's. The directors of the program were beginning to face the de-
mending realities of an unfulfilled technology, the problems of economic
boundaries and public acceptability. Since the Atomic Energy Act of 1954
"the national effort to develop the peaceful atom has progressed in eight
years from excessive hopes at the outset, to disillusioned skepticism some-
what later, and now to chastened resignation".12

Progress was more favorable in other areas of peaceful development.

Although the cancellation of the Air Force's Aircraft Nuclear Propulsion
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program in March, 1961 and the decision to dispense with a flight test of
the Tory II C remjet in the Pluto program in 1964 deslt severe blows to the
development of nuclear eircraft, the Rover program continued to gain momen-
tum and by late 1964 had successfully finished the development of the Kiwi
rocket reactor and was far along on the development of NERVA, the vehicle
itself. The SNAP program achieved several successes, the most notable being
the successful launching of a nuclear reacgtor, SNAP 104, into orbit on

April 4, 1965 and leter the test operation of an ion propulsion system de-
signed for deep space operations.

The Plowshare program was quite active. during the early 1960's
with further advances in the application of nuclear explosives to excava-
tion, industrial engineering, and scientific research. Although the partial
test ban slightly curtailed the development work, the program gained added
importance with the announcement of the trans-isthmian canal plan in 1965.

Thus by the middle of the decade, atomic energy, although still far
short of the potential envisioned by the designers of the McMahon Act in 1944,

was firmly established as a vital tool in American industrial, scientific,

and military technology.

THE NEED FOR SPECIAL CONTROL OF ATOMIC ENERGY

In 1946 the United States met the challenge of the atomic age with
2 unique precedent in government agencies, the Atomic FEnergy Commission. 1In
the first term's paper the wartime development of the atomic program and
legislative battle prior to the Atemic Energy Act of 1946 were traced. The
second term's paper examined the role played by the AEC in the development
end control of the atom during the years since World War II. Now the time
has arrived for us to critically examine this rdlé and the effectiveness of

the American effort to control the atom in modern society.
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Why is a special type of control even needed? This can bast be
summarized in one word, ambivalence. The atom plays significant roles in
both war and peace. To separate these roles is sometimes hazardous and
artificial at best. "This combination of purposes in a single agency is
perhaps the most striking edministrative feature of the atomic energy pro-
grem and helps explain the need for a separate, specialized agency".l5 Thus
when the United States established a special agency in 1946 to administer the
atomic program, it was responding to three sources of motiv&tionI? each re=
volving around the ambivalent nature of atomic energy: First, the awesome
deatructive capacity of the atom gave rise to meany worries--chief among these
the worry that the military would dominate atomic energy. But then it was
also felt desirable to retain the American nuclear monopoly of the war years,
at least until international control could be achieved. Secondly, the mature
of atomic development had been a tightly guarded secret during the war years.
1t was felt necessary to continue to safeguard these secrets with a govern-
ment monopoly over all technical development of atomic energy. And finslly,

the future of the atomic program was uncertain and capable oﬂ(evolutionary
it Loen ¥

prepare and plan for these dynamic changes. These unique qualities of atomic
energy induced the nation to establish the civilian AEC in 1946, And instead
of placing the agency under the existing executive and legislative controls of
the govermment, it was placed in a unique and independent position between
both brenches. Teday the AEC bears the imprint of these original concerns

for the wartime potential of the atom and the expectation of peaceful atomic

developments,

But what is the validity of these three premises in the light of
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present day developments? It is true that the primary role of the AEC
continues to be the development, production, and testing of nuclear weapons.
The hope for international nuclear weapons control has diminished{hi%%?ggiﬁ
exception of)such minor steps as the Partial Test Ban Treaty. However we
have also seen that while the civilian-military weapons custody and develop-
ment issue was still relevant in the late 1940's, the evolution of the Ameri
can defense arsenal has led toeffective military custody (as evidenced by
the complete transfer of weapons storage facilities to the DOD in 1961)
coupled with growing cooperation in the weapons development effort. Nuclear
weapons themselves are only a part of the complexities of a modern weapons
system such as en ICBM, and although assuredly a most important part, are no
reason to give the Commission any independent judgment in systems design and
policy. "Realistically, the AEC essentially is not too different from any
mejor technical contractor to the Defense Department in the aree of missiles,
say, or some other weapons system.“15 Thus as the sharp sepasration between
A"Awﬁuﬁizilian and military roles has faded, so too has &hdeé}the importance and
advantages of a civilian govermnment agency in nuclear weapons development.
The previous two papers have pointed to the rather incongrouous nature
of the technical secrecy issue. As the Russian nuclear arsenal has grovn,
the value of such secrecy has diminished. There is still aneed for techni-
cal secrecy in much of the weapons program, primerily to avoid intermstionel
proliferation of weapons technology Ffor as long & time as possible. However
with increased efficiency in classificetion techniques, the AEC has success-
fully removed the blanket secrecy of the late 1940's and today restricts
only meterial which is directly pertinent %o weepons design.. Similarly the
personnel security system has evolved into a more realistic program. The

atmosphere of the early 1950's tended %o make secrecy a national obsession.



It almost seemed more important to conceal technical developments than to

improve them. And thus the early personnel security progrem was based on

~?

LaLméffthe suspicion, not the loyalty, of the individual%é As the red scare sub-

sided, the system gradually became based on = more positive and confident
attitude toward the individual, and the AEC clesrsnce program developed
into one of the more effective security systems in the government today.
Yot even with such improvements, it becomes apparent that the issue of techni-
caffig@%o longer sufficient reasson in itself for an independent civilian
egency such as the Atomic Energy Commission.
The third premise behind the need for a special civilian agency has

similarly faded in importance. Atomic energy has failed to develop into
the revolutionary panacea of the peacetime world. The atomic power industry
has had & struggle from the beginning, and as we shall later see, even if e
breakthrough could meke atomic power immediately competitive with conven-
tional power sources, it would have no major economic effects since it would
merely provide a new source of heat for generating e¢lectricity and not a radia-
cally different form of power in itself.

Consequently the three prime factors behind the establishment of
the AEC are no longer entirely valid considerations. But this in itself is
not enough to decide against the special government amgency as a method to
control the national atomic energy program. It was recognized in the early
years that the gargantuan size of the atomic program would not only limit pri-
vate participation but also severely distort any existing government depart-
ment attempting to essume its control. The very dimensions of the program
speak for the importance of specialized agencies concerned with its administra-
tion.

Then too, the "almost explosive development of nuclear energy pro-

grems for both war and peace accompanied by problems of regulating and con-
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trolling, the security and health hezards implicit in exploiting the atom
has fostered the creation of highly specialized agencies to administer these
programs.”17

Although judging by the three major considerations of 1946 we
would be forced to conclude with David Lilienthal that "The reality is that
the Atom has not justified the separate and unique status which Congress
understandably assigned to it in 1946”}8we must look to different areas such
ag those mentioned above before we decide agminat the present American form
of control, the Atomic Energy Commission.

Some of these considerations will become mpparent as we retrace
briefly the developing and changing roles and activities of the Commission

during its brief history and then proceed to point out changes in the struc-

ture of the AEC itself during this period.

THE ATOMIC ENERGY COMMISSION--FUNCTION AND FORM

The initial function of the AEC was to produce fissionable material
for weapons use, to develop and manufacture these weapons for the military,
and to explore peaceful atomic development while maintaining the govermment
monopoly in atomic energy. This almost exclusively operational role was
the AEC's i;g:lduty until the 1954 Atomic Energy Act. At this time the AEC
acquired new responsibility for promoting and encouraging private enterprige
investment in atomic activities as well as for regulating and licensing the
fledgling nuclear power industry. The 1954 Act compelled the AEC to act at
the same time as "partner, employer, promoter, rival, and policeman...”l9 The
operational, promotional, and regulatory functions of the Commission will now
be examined as the first step in enalysing its effectiveness.

Of the some $2.5 billion in funds appropriated to the AEC each year,

almost 3/4 is devoted to the operational duties of fissionable materials



production and weapons fabrication?o Thus the militery function which was
essentially the exclusive responsibility of the Commission from 1946 until
1654 has continued to be its primary activity. Since the United States
progrem was aimed at developing civilian as well as military atomic energy,
the attempt to exploit the peaceful side of the atom beceme inseparably
linked to the international demends upon national security. This union,

es we have seen, greatly retarded peaceful developments in this country.
Research facilities and personnel which might have been utilized in peaceful
pursuits were expended in the military nuclear weapons progrem., Secrecy and
red tape surrounded much of the information vital to civilian power develop-
ment. Thus the operational duties of the AEC complicated and conflicted with
its promotional responsibilities.

It has been contended by many that the operational duties have
suffered from the commission form of administration, and that the atomic
power program has been allowed to drift. However there is no public indi-
cation that the national atomic energy program, either military or civilian,
has been delayed or has suffered appreciably under the Commission?l Since 1950,
the AEC appears to have carried out its operational responsibilities with
vigor and efficiency.

Because of the enormous complexity and expense of atomic power de-
velopment, the federal government has had to assume @& much more active role
than has been characteristic in exploiting other forms of energy. Both re=-
search and development work have had to be executed simultaneously without
the usual time lag between pure research, its experimental applicetion in
prototypes, and its ultimate commercial applicetions. The government found
it necessary to play a major role in the promotion of the civilien atomic

power industry. But two questions immediately arose and have continued to
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plague these activities: How much government essistance should be given,
and what form should this assistance take? We will address ourselves to
these very important questions in a later section.

The promotional role of the AEC in the civilian atomic power indus-
try has been a major activity since the Atomic Energy Act of 1954. Through
contract and grant the Commission encouraged research in universities and
industry. The prototype and power reactor demonstration programs were phases
-of promotional activities. By 1962 the Commission had invested $1.275 billion
in the civilian power program as compared to some $0.5 billion on the part of
private industry?2 Gradually the AEC began the transfer of operational acti-
vities to private concerns. By loosening regulations the Cormission encouraged
private participation. Understandably the duty of promotion was to conflict
with the final responsibility of the AEC, regulation. The activities which
reinforced promotion creasted regulatory problems of severe complexity.

Atomic energy is unique in requiring meximum regulation of its every
aspects There are features of the substances used, the processes involved,
and the end products themselves which impose a regulatory role on the AEC.
Regulation demsnds arise from 1l.) the military uses of fissionable material,
2.) the hazardous nature of nuclear materials, and 3.) the war-engendered
atmosphere of secrecy?3 Yet one questions whether it is necessary for the
Commission to assume exclusive responsibility for regulation of atomic energy.

It may be that the psychological impact of the awesome destructive
power of the atom has induced an exaggerated need for strict regulation to
calm the anxieties of the public. This fact is aggravated by the widespread

gb{&wﬁfpublic ignorance of the nuclear science and technology concerning the nature
ﬂgnd extent of necessary regulation. To insure maximum public protection, the
regulating agency must have ready access to the most up-to-date technical

information, and at the present time this information is only available within
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the AEC.

The early forms of regulation were quite simple--the Commiseion
merely owned all nuclear materials and their production and use facilities.
However it was apperent that such an absolute monopoly was incompatible
with the hopes for a civilian power industry. Consequently the 1954 Act
sought to loosen thls monopoly with increased civilian participation. Even
then, however, Congress insisted "It is essentisl to the common defense and
security that title to all special nuclear material be in the United States
while such material is in the United States“?4 Thus the monopolistic posi=
tion of the government was not merely a by-product of efforts to insure
supplies for the military effort, but also to enable it, for safety and
security reasons, to know who had the material or where and to whom it was
being transferred?5 Private owners and operators of nuclear reactors could
only lease nuclear materials from the Commission (until 1964). Today the
AEC also maintains a reactor safety program as well astﬁﬁpervisingfzﬁe
control of isotopes and other radioactive materials,

The trend for the past decade has been toward greater and greater
private perticipation in atomic energy development. Yet 4o the extent that
the government manages to divest itself of direct operating responsibilities
in the field of research and development, the problems of regulation become
more complex?é Increasing private participation magnifies the regulatory
responsibilities. To this extent promotional activities tend to complicate
regulatory duties.

The conflict between the promotional and regulatory duties of the
Commission is much broader however. Many fear that these two responsibili-
ties are incompatible within the same agency. There is always the danger

that regulations may be drafted and executed with too firm an eye on the
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operating necessities of the Commission?6 Perhaps the crucial point is

not so much the propriety of blending two separate and superficially in-
compatible functions however, but rather the determination of how and by
whom the regulations themselves should be framed. This matter haes bean
complicated, as we have noted, by the requirement that the regulating agency
have access to the best technical informetion. The situation is further
complicated by the fact that the AEC has deemed it necessary to assume opera-
ting responsibilities as & meens of regulating several facets of the atomic
progrem (although it seems questionable that the govermment should mono-
polize mining, refining, processing, and fabrication in order to achieve
complete surveillance over fissionable materials.)27 Perhaps the only al-
ternative is to separate the regulation drafting process from the Commission
while leaving it a voice in these decisions (although not necessarily a pre-
eminent voice). Then the regulatory responsibility would not be so directly

incompatible with promotional duties since it would be more operational in
{
-}

#

nature.
A final diffieulty with the present regulatory activities of the AEC
stems from the fact that the AEC is surrounded by agencies with long-estab-
lished claims to jurisdiction over at least someelements of the regulation
of atomic energy. Further complications arise since much of the health
and safety regulation is assigned to the state and local government., There
is an acute need to coordinate the regulatory activities of the Commission
with the policing powers of other agencies. This is being accomplished to
some extent through an amendment in 1959 allowing state regulation of some
phases of atomic activity. The process is a gradual one however, and con-
flicts and duplication will continue to exist for some time to come. Despite

these problems, the excellent safety record of the AEC testifies to its
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conservative and successful epproach to regulation.

As the nature of the Commission's responsibilities changed, we
would expect the administrational structure of the AEC similarly to con-

t?(fszHM Foon

form. A necessary factor of any special agency is flexibility. In 1946
the atom was an unknown quentity. The atomic energy program had brought
together the largest single assembleage of scientists and techniciens
with which the govermment had been forced to contend. The financial commit-
ment had been irmense. To safely control the progrem, the United States
chose the civilian commission form of administration since it would "diffuse
responsibility” and "slow down the decision meking proeess"?s Although the
copmission form of orgenization might not have been ideal from the standpoint
of operating functions, it was the usual and accepted format for regulatory
egencies. £nd although the AEC was an operating agency during the early
years, it was natural to expect the form of the agency to evelve as the acti-
vities of the atomic energy program became more predictable. For this reason
and because the Conmission assumed responsibility for a combination of whelly
unrelated functions, eventual adjustments were expected to be necessary.

Some of the problems which arose have been mentioned above. The
conflicting nature of promotional and regulatory functions demanded change,
as did the conflict-of=-interest situations posed by operational and promotional
activities. The Commission represented a shift of power within the government
from the democratically reesponsible suthorities to the technical experts who
were not subject to democratic control. 4And the role of the Commission itself
came to be questioned as many began to suggest that a single administrator
should =sssume control, But(};¥J:31 these and other considerations, the

structure of the AEC has changed relatively 1little since the time of its forma-

tione.
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The inltial structure of the Commission involved the position of

8 general manager serving at the pleasure of the commission to act as ®the
chief executive officer of the commission" and"to discharge such of the
administrative and executive functions of the commission as the commission
mey direct“?9 Thus for most of the AEC's history, the direct supervision of
operational, promotional, and reguletory activities rested with one man.
Much of the conflict between promotional and operetion duties was resolved
by specific policies designed to contract out meny Commission functions,
%o rely upon consultents, and where possible to sslect new firms to receive
contracts thus preventing the dominance of the atomic energy field by several
large contractors. The promotional and regulatory conflict was not so easy
to resolve. In 1957 the Commission set up separate departments, the Division
of Licensing and Regulation and the Office of Industrial Development. Then
in 1961 a Director of Regulation was authorized to direct the Division of
Licensing and Regulation, Compliance, and Radiation Protection Standards?o
This new director was regponsible directly to the Commission, thus relieving
the general manager of regulation duties. These internal organization changes,
while stressing the need to effect a sharper separation of regulatory and
operative functions, also confirmed the original decision to leave both functions
in the same agency since both were still combined at the level of the Commission?1
It was announced in 1962 that by unenimous vote the Commission had
recommended that it be abolished and replaced with a single administrator,
creating a new agency presumably along the lines of NASA?z Although nothing
has come of this suggestion as yet, this does indicate the recognition thet
the prime responsibility of the /EC is operational rather than regulatory.
Although the commission form of agency functioned adequately in the area of

weapons development, it had become apparent even during the late 1940's that
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the general manager merely acted as & go-between for the management of the
program. The peaceful atomic progrem has created more problems with its
accompanying responsibility of reguletion. To meet these challenges, the
Cormission apparently now feels it is necessary to separatel completely the
regulatory and operational activities and switch over to the most effective

organizational structure to handle the latter, the single administrator.

PROBLEMS WITH THE UNITED STATES' APPROACH TO DOMESTIC CONTROL

The status of the AEC is rather anemalous. Although the Commission's
primary functions are of the type usually subject to Presidentiml control,
vwe have seen that the AEC actually occupies en undefined constitutional
limbo between the President and Congress. Although the tie to Congress
through the Joint Cormittee on Atomic Energy is rather strong, all powers of
appointment rest with the President. Yet the absence of strong Presidential
interest has tended to isolate the Cormission. Consequently the AEC, "without
a supporting constituency, and with few relationships with Congress, came to
rely upon the JCAE for sympathy and support“?5 The JCAE has moved into this
power vacuum and must be recognized as & major policymaking force in the United
States' atomic energy progrem. It has become probably the most powerful con-
gressional committee in history54;-and certainly the only permanent congressional
joint committee.

Last term's paper traced. the growth of the JCAE's influence. Al=-
though the Committee played a rather passive role during the late 1940's, it
began to expand its powers during the 1950's as it gained experience in the
formulation of nuclear policy. The 1954 Act increased the Committee's in-
fluence by strengthening the requirement that the AEC keep it "fully informed"
on all nuclear matters. It gained control over the authorization of plant
construction and property ascquisition, and later authority over other AERC

appropriations in 1957. It assumed not only a legislative policy role but
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part of the executive responsibility as well. It is essential thet we
examine & very important question, "Does the JCAE in its present role as
policy-meker provide a leadership capable of handling the Americen atomic
program wisely and judiciously?"

It is true that many of the members of the Committee studied hard
and conscientiously to attain sufficient background in nuclear matters to
enable themselves to execute their responsibilities competently. During
the 1950's the JCAE was perhaps the prime mover behind the civilian power
program and spurred the AEC much further along these lines that it would
normally have gone.on its own. As one Committeemen stated, "The JCAE is
doing work the Commission should be doing.“55

Yet this does not appear to justify the present status of the
Cormittee. It has influence extending into areas of security, diplomacy,
end international trade policy that have traditionally been primary legis-
lative responsibility of the Committees on Foreign Relations and the Armed
Services. It has retéined power based upon the assumptions of 1946, "The
largely out-dated but still potent aura of secrecy sbout the atom susteins
the JCAE's position of exclusiveness and expertness in relation to other
cormittees and other individual members of Congress."56

The JCAE was originally intended to be a check on Commission actiw
vities. It has tended to become a formulator and defender of the program
instead of a probing critic. "The shakiness of this advocate or promoter-
judge role is compounded when the JCAE's eagerness to press a nation-wide
atomic power plant program is added to the balance of considerations.“37

Yet recognizing a problem is far short of providing a solution.

It would be difficult to adjust the power balance since congressional com-
mittees are usually quite hesitant about giving up power. The substitution

of a gingle administrator would strengthen Presidential control and sap some
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strength from the JCAEa? but to pursue adjustments of this type through the
JCAE might prove quite difficult.

A second unresolved issue arises from the need to preserve tradi-
tional lay controls over both the operational and regulatory aspects of the
nuclear energy program. Several factors contribute to this problem. Lack
of popular participation has been caused by the technological complexity of
the issues involved, their far-removed nature from the life experiences of
the American public, and the still apparent concern for technical secrecy.

The complex and hazardous nature of the substances and processes involved in
nuclear work have forced dependence upon the Judgment of the scientist, both
as administrator and policy—maker?g

Traditionally controls over such technical experts have been exer-
cised by the executive through the power to make regulations and budget control.
The recent rise %o power of the JCAE has contributed to this control. But
even they must rely upon technical advice. The only true safeguard against
pre~emption of power by politically irmesponsible experts is the existence
of countervailing sources of inflences. "No expert should be placed in a posi-
tion where he along has access to the highest political authority.“ho And an
informed public is necessary to interpret such technical advice.

Thus the problem of democratic control becomes two=fold: "first in
setting up specialized atomic energy authorities outeide the oonventional
system of departments, how to maintain the normsl controlling functions of
the executive and the legislature; second, the more subtle problem, how to
preserve the traditional authority of politically responsible laymen over the
scilentist-administrator.'

The relationship bétween the AEC and private industry has always
been an important issue. With the growing civilian atomic power program, this

relationship becomes particularly significant. The initially monopolistic
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position of the Commission had been thought necessary for national security.
As these considerations became of lesser importance, the realization that
private participation was necessary for a successful atomic power program
motivated some loosening of the monopoly in the 1954 Act., Yet when the Kennedy
edministration assumed executive power in 1960, three dominant issues remained:
l.) the amount and kind of public assistance to be given to private enterprise,
2.) how best to circumvent the public vs. private power issue and proceed with
reactor development, and 3.) the respective government and industry responsi-
bilities for prototype constructionzj2 There was also the question of private
ownership of nuclear fuels to be reckoned with. Yet the true and great bar-
rier to full private operation of the atomic energy industry remained, and
still remains, the huge production facilities of the Commission.

These problems continue to face the nation today. The desire of
industry is to see the AEC get out and leave the atomic energy field to
private enterprise. The AEC similarly feels that the time has come for
industry to begin playing a larger role. Yet the Commission is not so sure
that the manufacturers of equipment and the utility industry will supply
the nation's future needs without federal intervention. "The AEC worries
that an impending fuel shortage may be upon us while industries are still
having their economists calculate expected break-even points.“k2'That+th@
main ceuse of the interest of private utilities in power resctor projects
has been their fear of public power rether than concern for future power
needs seems apperent. The time has not yet arrived for complete federal
withdrawal from the civilian atomic power field.

Other steps should be taken however., As the Atomic Industrial
Forum recommended in 196243, the government should not undertake new manu-
facturing of service activities or new facilities which can be provided by

industry, and should review all of its present manufacturing and service



2] =

activities with a view to having these carried out by industry whenever

no continuing mejor penalty to the taxpayer is involved.! The government
should rely on greater indirect financial assistance as an alternative to
AEC construction and subsidy. And the federal government should insure

that the préﬁiﬂent it has set in shepherding the new atomic power techno-
logy through to competitive commercial feasibility-wat times without agsuming
full administrative responsibility--is not repeated. Future developments in
fields such as thermonuclear power should be developed as much as possible

in the private sector.

A major step was taken in this direction in 1964, Since March, 1963
the Commission had been pressing for private ownership of nuclear fuels. The
Private Ownership of Special Nuclear Materials Act signed on August 26, 1964
provided for eventual private ownership of fuels. To prevent a slowdown of
nuclear power growth from excessive fuel costs, a transition period was pro-
vided leading eventually to mandatory private ownarship of reactor fuels in
1973, The immediate effect of this act will be small,and:until 1970 most
reactor fuels will probably remain on lease. But this act,combinad with the
decision to provide enrichment services for domestic and foreign customers in
19695*18 strong indication. that the AEC is meking every effort to move out
of the civilian atomic power field as quickly as it thinks is advisablel}5

4 final problem facing the American effort in atomic energy is that
of coordination. To fit such an immense and complex program into an existing
government framework without hazardous distortions of traditional lines of
respongibility is difficult if not impossible. The overlapping of juris=
dictional responsibilities between other government departments and a spscial

rea iy et
atomic energy agency has been inevitable. These conflicts can be smoothed and
avoided to some extent through the frequent use of interagency coordinating

committees. JYet in the final analysiss;the only feagible manner in which



-20a

this coordination can be achieved is through the President himself.

FUTURE DEVELOFMENTS

To analyze the future role of the AEC in its administration of ihe
atom, we must speculate ebout the future of the atomic energy programs
themselves. These future developments will occur in three general areas:
weapon development, civilian atomic development, and the future rele of the
atom in foreign policy. Ve can touch only briefly upon each of these areas.

fuclear weapons will continue 40 play an important role in the
United States defense strategy for some timeto come (varring the unlikely oc-
cuﬁﬁﬁnca of en international agreement on nucleer arms), As Secretary of
State Rusk put it, "Itelieve that the United States must maintain in its own
security interests a very large overall nuclear superiority with respect to
the Soviet Union. This involves primarily the capacity to demonstrate that
regardless of who strikes first, the United States will be in a position ef-
fectively to destroy an{géressor."hé This viewpoint coupled with the new
Mclamare strategy of "multiple options”hé'rather than reliance upon a purely
strategic strike Porce will create a continued demand for new and more effec=
tive strategic anq:gﬁg§1ar vegpons. The AEC is in a position to effectively
develop these weaponsgthrough underground testing.

The immediate future will see work directed to incressing hardness
and penetration of misgle warheads and modifying the safety features of these
weapons. The pledge between the US, UK, and USSR in October, 1963 to abstain
from orbiting nuclear weapons in space should hopefully curtail this path of
development. The fission free weapon or neutron bomb, important both as @
technical symptom of advancing technology and as a political symbol of destruc-
tion, continues to remain a future possibili‘c.y?7

Lately there has been considerable concern about the United States!



"overkill" capacity, i.e. our possession of meny times more wespons than
ve actually need to deter the Soviet Union. It seems probable that our
weapon stockpiles will continue to grow as newer weapons are added and
older weapons are modified. As Sec. McNamara statedh? "the future-~tech~
nologically, strategically, and politically--remsins too uncertain for the
country to hand the initiative in this field to the Soviet Union."

Nevertiheless President Johnson in his State of the Union message
in 1964%innounced production cutbacks in Pue>? and U235 stemming from an
AEC-DOD study of long-range weapons requirements. This involved the shut-
down of four production reactors and the XK-25, K-27 diffusion plants at Oak
Ridge while a stretchout program in ore purchasing wes adopted. Thus it
appears that our ability to produce nuclear weapons has finally exceeded
our projected need for these devices.

The growing disillusion with the civilian nuclear power industry
has been apparent. The program itself has suffered from numerous faults.
To begin with, the problems of securing safe and competitively economic
power have greatly exceeded most expectations. Coupled to this is the
diminishing cost of conventional fuels as more reserves and better mining
techniques become available. The worries about fossil fuel reserves, while
to some extent of substantial validity, heve been greatly exaggerated, as
hag the role that nuclear power could play in underdeveloped asreas. Today
no one expects or even predicts that some magic cen be found from the atom
such that it will "cause profound changes in our present way of 1ife“59 at
least in a peamceful sense.

In attempting to develop nuclear power wisely, the nation and con-
flicting groups of interest have been contending with difficult questions of

political economy. The AEC and JCAE have not yet succeeded in formulating a
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long-renge program in which the AEC is made responsible for taking the
initiative in power reactor development?1 Advanced reactor experiments
have been tvo conservative and too few in number;{lpgrticularly in the
area of breeder reactors. Primary activity hes been directed to the de-
velopment of hardware in support of demonstretions of current technology.
And owing to the uncertainty of results and the number of reactor concepts,
the AEC has assumed the most effective way to competiive nuclear power is
to follow multiple development routes. Not only do excessive costs limit
this concept, but spreading financial and technical resources among eight
or more reactor designs has resulted in insufficient attention to long term
designs. Diversity of approaches has not provided systematic coverage of
the major possibilities.

Although depletion of conventional fuel resources represents a false
justification of accelerated govermment-sponsored nuclear energy development
at the present time, there are meny importent reasons why we should continue
the present level of the effort toward economic nuclear power. Nuclear develop=-
ment has and will continue to help constrain price incremsses of conventional
fuels induced by faulty United States' energy policies52(i.e., the protection
of domestic 0il producers because of exaggerated national security consider-
ations)es Yet fossil fuel reserves are definitely limited, and their chemical
velue in synthetics production will provide increasing motivation for nuclear
pover.

By the 1960's an extraordinary economic situation hag arisenty "the
vastly expanded nuclear resource base--in uranium output, fissionable material
production, chemical processing facilities, and nuclear energy laboratories--
had become so great and the demands of civilian applications. had proved toc be

so small that as military stockpiles grew, a huge surplus of nuclear capacity



appeared probablg until 1970 at least."2’ Thus the nation's capacity to
produce material for military and civilian needs is so great that enormous
economic waste is in prospect if' these resources cannot be employed product-
ively for peaceful purposes. A final added incentive is the unequaled op=
portunity for the US to provide effective world leadership in both the con-
trol and promotion of nuclear povwer development.

WHat do these considerations portend for the future of atomic power
development? As we have seen, there is no economic justification for large,
costly accelerated nuclear power development progrems. The Atomic Industrial
Forum recommended "the continuation of a vigorous nuclear power development
program, both public and private, at a level of effort which approxiﬁates that
of the pest few years“?4 Thus in-their 1962 report to Congress, the AEC stated,
"We do not believe a major stepup in the whole Commission program is appropri=-
ate'. The trend toward increasing private participation will be continued
towards the eventual goal of a self-sustaining private industry.

Consequently the nation can look forward to a large, sustained "public-
private" progrem--although at substantial cost to be gure--as a necessity in
achieving the long-term economic benefits of nuclear energy. And although
atomic power will not cause profound economic effects until it proves very
much cheaper than conventional sources, the A.I.F. study mentioned earlier
indicated the inception of competitive nuclear power will probably occur in
the next five years, and by 1980 from 12 to 24% of all new electrical capa-
city will be nucleare” Thus the atomic power program, although experiencing
difficulties, is quite close to compgtije power in Americs.

It has been difficult if no£>altogether impossible to separate the

American atomic energy effort from the international scene. A particularly

awkward problem has been that of reconciling the technical and economic reali-
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ties of lagging power reactor development at home with our commitments to
industrializing countries under the long standing Atems-for-Peace program?é
President Eisenhower's ill-fated program was important for providing new
hope for improved international relations in the cold war, but it failed
in its ainm to divgrt ﬁgﬁs:antial quantities of fissioneble material from
military use andéigh;;;;ti;faid under-developed nations. There was a basic
conflict as voiced by Commissioner Henry Smyth57 "We cannot simultaneously
make 'atoms for peace' a major pari of our foreign policy and atoms for pri-
vate industry a controlling part of our domestic. policy. However desirsable
it may be to get the goverrment out of the nuclear power business, it is
more important to back our announced foreign policy with a vigorous and
fast-moving program of reactor development and construction.?

The basic aims of the progrem, the slow step-by-step creation of
moderately smbitious atomic-assistance mechanisns to serve as stepping
stones toward a measure of conirol and the use of nuclear science in the
welfare of other nations, suffered also from price undercutting by conven-
tional fuels. In light of lower conventional power costs, nations abroad
began reappraising the scale and direction of their atomic progrems resulting
in cancellation and stretching out. "In August, 1960 the United States gave
evidence of its recognition that the Atoms-for-Peace program could not ac-
complish the objectives of disarmament and safeguards and turned back to the
idea of deposit of materials in international custody as well as through use
in peaceful atomic power plants"?8 This decision wae significant of the reali-
zation that the peaceful atom could only play & technical role internationelly
and not a politicel role. The only way to prevent diversion of fissionaltk
meterials to military uses was through specific international agreement.

The future relationship of the atomic energy progrem to science in
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America is of vital importance. The postwar activities in weapons develop-
ment and its effect upon basic scientific research has put 2 premium on
huge Yprogremmetic" technical enterprises rather than true research. Many
are worried because scientists seem to spend more time dreaming up mammoth
research projects than conducting actual research. The requirements program
flor the govermment--need must precede development--hes turned many potentially
beneficial scientific programs into engineering studies. The tendency of the
AEC to use universities as directors of its research activities has tended to
involve educational institutions in non-educational functiions by appealing to
their patriotisme. Far too much of our technical and scientific manpower has
become involved in the atomic energy progrem. These influences on the scien-
tific commnity are quite dangerous.

The future of the Commission's own research facilities is also an
importent issue. The memmoth laboratories such as those at Los Alamos,
Oak Ridge, Argonne, and Livermore represent enormous investments, both in
facilities and manpower. Yet they were designed for specific weapons pro-
grams. As Dr. A. M. Weinberg, director of Oak Ridge, has observed5? 11t is
therefore unlikely that the problems big enough to challenge big laboratories
will continue to be in the areas of technology for which the laboratories
were onginally organized.....the institutions must inevitably be prepared to
move into areas outside their original interests if they are to retain immor-
tality®. Solutions to this problem have been suggested. One involves putting
the NSF in charge of the research laboratories such as Argonne and Brookhaven,
while transferring the weapons groups at Livermore, Los Alemos, and Sandia to
the DOD?o This would limit the AEC to production and regulation alone, thus
limiting its influence on gcientific research,

We have now followed the history of the American atomic energy pro-
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grem and its administration from the days of the Manhattan District up to
the present. Perhaps as David Lilienthal observed some 20 years after the
creation of the MED, the present status of the atom in our society is based
on a myth, a myth composed of the worries and fears of 1946. These obses=
sions led ug to assign to the stom a separate and unique status in the world.
In those days the development of the Bomb seemed to be the ultimate bresk-
through in scientific achievement, in the control of physical matter; and
thus it even seemed possible that we could make simiarly radical departures
in dealing with those problems in human affairs which the Bomb so greatly
intensifiedél This has proved, in retrospect, to be false. Today the atom
has not justified the special treatment accorded it i 1946. "The Atom has
NOT been the single necessary wveapon. It has NOT revolutionized industrial
society. It has NOT produced revolutionary advances in medicine or in-
dustry. The pesceful atom has NOT ushered in a new world, but has rather
become a part, and quite a minor part, of the old one. 162

Perhaps the present program in peaceful atomic development is as
much & product of a compulsion on the part of the nation to find some
peecaful use for so terrible a weapon as it is a response to actual needs
_for atomic power. Perhaps the time has come for a more hardheaded reap-
preisal of the relations between costs and expected returns in dollars and
in human well-being from the atomic program.

As Lilienthal correctly remarked, "Atomic energy achievements re-
present a very high degree of imagination and creativity, but also a high
point in the fragmentation of knowledge and reaponsibility for knowledge."65
In attempting to control end administer the atom, people have tended to look
at fragments. One cannot treat problems in weapons development, civilian
atomic power, or international development of the atom separately. But then

the only menner in which such a wide variety of considerations can be inte-
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grally dealt with is through the American democratic process of govern-
ment--not by special agency or commission. It seems reasonable to con=
clude that the main effort in controlling the atomic energy program could
best be handled by removing it from special authorities and placing it

instead into the normal processswhich govern the rest of American society.
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