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The capability of other nition; to attain nuckear weapons depends

upon the following factors: (i aviilability of uranium, (2) the ability

to produce U-235 or plutonium, (3) 1 substantial auclear scientific and
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technological capability, (&) 2 maisv scientific and engineering capability

in electronics, explosives, etc. for non-nuclear components, 2ad (5) the

ability to make the needed investments within available natiofal resources

for a weapons program.

‘Theve factors, of course, bear upon but are inde-

pendent of the most Important Sacter Ln ombarking upon a nuclear weapons

program, which is a national cecisioa to do so.

AS

N.I.E. 4-2-64 of October 21,

1964, assesses these factors and ccncludes that within the next cecade those

countries capable of developing independent nuclear weapons programs are

India, Israel, Sweden, West Germany, Italy, Japan, and Canada. Of

countries having a capabiliCy,—the estimate concludes that only in

tae

he

case of India are the chances better than even that a decision will be zade

to develop nuclear weapons within the next few years.

countries analyzed, the judgment is that the chances

unlikely that a national decision to acquire nuclear

What, then, are the elements in support of civilian atomic energy

programs that could assist th

are less than even to

ese nations and perhaps others having lesser

weapons will be taken.

With respect to all the othe:

capabilities should they decide at some point in the future to embari upow .
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a weapons program. Basic information has already been published and widely
disseminated on nuclear.physics, neutron cross sections, uranium and
plutonium metallurgy, power reactor technology, and chemical processing
technology. 1In addition, the field of controlled thermonuclear reactions
is unclassified and much literature {is available'interﬁaticnally in this
field. On the basis of the existing fund of information, those natiouns
having the scientific and technical personnel to apply it to a wveapons program
also probably have at hand much of the capability required to acgieve the
special nuclear materials production base involviﬁg plutonium essential to a
weapons capability. A sufficient amount of informatiom is generally known .
with respec;-to the design of cuclear fission weapons so that once special
nuclear material not subject to safeguards is available, the problem of testing
a device and developing deliverablé weapouns 18 not regarded as an ;nsufzsuncable
limitation. The National Intelligcnce Estimate gemerally describes this im
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terms of a time factor of ome to three years.

»

What are the factors determizg wh:i:ther a mation can produce its owa
special nuclear material? Appendix __ desicribes free world availabilicy
of natural uranium and co;centrata production capability, exclusive of the
United States. It can be seen thit ovar the next decade it will be increasingly
difficut to maintain complete safeguards on the supply of natural uranium,
which {3 basic to the production of either enriched uranium or plutonium.
Horeovér, over the next five to ten years, the world supply of natural
uranium wi}l probably exceed d:zmaad, thereby making for a highly competitive
situation which will not be corducive to establishment of uniform ;nd rigorous
safeguards over its end use, ‘fppandix _ :contains & table setting forth

major free world reactor supporti:z: fz:ilities exclusive of the Uaited

States which constitutes an in:ic:i ic: of the level in various countries
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of available nuclear technology which could be used as the base for a

weapons effort.

Appendix Ei describes the nuclear reactors of the free world exciuding
those of the United States and the United Kingdom and notes the amount of
estimated annual plutonium production for each. It can Se seen from this
appendix that large quantitieé of plutoniunm will be produced in a nucder
of countries. It should be noted, however, that the plutonium produced in
the majority of these facilities 13 subject to guaranties and safé%uards against
use of generated material for any military purpose. In connection with the
vorld-vide'Fvailability of’pcwer reacto=s, the United Kingdom, Canada, ard
France all are active in seeking foreiga markets for their reactor concepts.

As all of these concepts involve the use of natural uranium fuel, cher factors
being equal they have a competitive advantage over U.S. enriched uraniuﬁ
reactors, since other nations prefer natural uranium fuel over enrichad uranium
because»of the former's much wider ;vailabiliéy under more normal market
conditions. (Thus far the U.K. has sold two;large power reactors abroad;
Canada one, with at least two others under active negotiation; while France
recently sold a 500 MWe reactor to Spaia with few 1f any safeguards comparable
to those required by the U.S., Ins>iiar 1s we have been able to determiﬂeﬂ)
However, in most instances, the ecoromi: superiority (particularly in capital
cost) of U.S. power reactors, tcgether with our long-term fugl supply policy
for enriched uranium fuel, has led to the sé¢lection of a U.S. reactor. For
example, until the last moment, ch: Irdinns were unwilling to con;ide; other
than a natural uranium reactor for installation 2t Tarapur. Nevertheless, the

decisive cconomic superiority of the Gereral Electric offer on an emriched

_uranium reactor led to its ultizate 1cczpuance and, cs a further comsequence,

the acceptance of international safegucrds on the reactor as well. (Although

the Tarapur reactor received AIl' ffnancing assistance, the assistance was from
AID funds already allocated to India .and, hence, displacedeother high priority

Indian development projects. -



Appendix .. sets forth cheamlcal processing facilities outside the

United States that are built or will be constructed through 1970 and

1s an important indication of the extenc to which chemical separations
technology can be, and is being, developed independently by those

desiring to do so.

N.I.E., 4-2-64 estimates that the cost of a modest prog;am for’pro-
ducing plutonium weapons would not te nohibitive to most of the middle
powers. "A program to produce oie cr tiro low yield (about 20 kt) plutonium
fission weapons per year would cost 3143,000,000 to $180,000,000 tarough y
the first detonation, and $20,00), buO to $30,000,000 per year th e:eafter."v
The estimate points out that cos: increases markedly for a more than
minimum program and notes, for example, that production of fifteen to
thirty plutonium fission weapons per yeir would probably be $600,000,000
to $700;OO0,000 plus subsequent annual operating expenses of about
$100,000,000. It is important to point out éhat these cost figures are
independent of any costs that might 3e incurzed to produce delivery
vehicles. |

The bulk of these costs represents building plutoaium producing
reactors and chemical separacionms faci}ities on the assumption that

natural uranium can be procured irca 2itier internal sources or oa the

open market without safeguarés. In :9ic: of Zact, this has been che route

followed by France in achieving e . ... liv ghz presently posscsses,
The controls envisaged by t @  >3i: Zaizgy Mct to prevent auclear
proliferation are predicated on &: .z :..icn thot the esseatial -step

in a nuclear weapons capability »uaz-fon of special nuclezr




material not subject to appropriate séfeguatds and éontrols. In keeping
-with this premise, the United States has even refused to exchange tech-
nology on production processes for the enrichment of U-235, developed
subsequent to our World War II c§o;eracion, with the Uaited Kingdom.
Further, when it became apparent thta: gzs centrifuge technology might be
a useful wmeans for producing highly =nriched uranium, the United States
imposed stringent classification on the process and assumed leadgrayip
in persuading those Western countries (Germany and the Netherlands)

which were working iﬁ‘the centrifuge area to impose rigid classification
on the resuits of their work as well as on the foreign commercial exploita-
tion of the proces;. The ability to control plutonium has presented a
more complex problem due:q'chefact that as early as 1953, countries
other than the United States had ianpenden:ly'developed power reactor
cechnolagy using natural uranium gri%hice reactors capable of producing
substantial quantities of plutonium, ’

A major puréose of the Atoms for Peace Program was to deter other
countries from deveioping indepen lenz sunsiies of U=235 or unsafeguarded
plutonium which might be availab.: .gr we:anpons use., This in.turn required
the demonstrated willingness on ¢ : .r. ¢ £=2 United States to mcet the
legitimate ' peaceful needs of fo: :i:: co uiri:s under suitable controls
both for slightly enriched uraaic i, < st .2:I desiradle EQEI for large-
scale civilian power reactor pr¢ ;r. , u 2.1 25 the more highly
enriched uranium necessary for bi.i: wup orzin: nuclear technology.

The actions taken under the ..tc: : .d: Puzce Program to eacouxage

United States industry to develop eco.iomic nuclear power reactors, to
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encourage simultaneously interest in using power reactors as a basic
energy source abroad, and to assist in the building abroad of supporting
facilities for a civilian nuclear power industry were undertaken at a

time when the production of electricity by nuclear energy>was not econonic,
Within the last two years, nuclear power has economically come of zge

and the efforts abroad organized to exploit the nucleus as a source of
electric energy have not been, in any sense, orienged toward the prgﬁuccion
of weapons. In the majority of instances, there has also developed a recoé-
-nized dependence upon the United States as the exclusive long-term supplier
of slighcly‘enriched uranium for economic power re;ctor gystems as -
developed by the AEC and U, S. industry. This latter fact is extremely
important since all supply of enriched uranium by the United States has
been predicated on arrangements calling for safeguards and inspection to
assure thdt the special nuclear mate<lal used and plutonium produced will
always be u;ed exclusively for civil purposes.’ The growing commitzent,
then, of many foreign nations to clvilian nuclear power programs based

on slightly enrichéd uraﬁium‘under safeguards and controls requires that
any national decision to embark on a =2ap913 program involve new facilities
for the production of special nucl:a:r materials for use in wegpon#. This
in turn tends to require the &evelopnenc of independent weapons production
facilities as against multi-purpose (plutoniuvm production and power)
facilities and has the continuing :£:'.'t ©Z ke:ning the cost of entry into
a special nuclear material productlon prosram for a weapons effort at a

fairly high level., 1In those countries where nationsal programs must, be




wounted on the basis of relatively limited resourcesﬂ the extent to
which money and scientific and technical manpower are engaged alroady
in fmportant nuclear programs related to civil uses w2y well have a
further limiting effect on any decision to establish an independent
nuclear weapons capability.

Finally, in the long-term, dependence upon the United Stateg as the
economic supplier of uranium 235 will provide increasingly an
important leverage in diplomac& for assuring that materials dependent
countries.pprsue policies in support of non-proliferation, since the
possibilicy 6f withholding special nuclear material or reactor technology

will increasingly entail profound conscquences on foteign economies.
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