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PREFACE

Soon the President will leave for discussions with many of the
leaders of Burope. A few weeks later, the Harriman mission will leave
for discussions with the Soviet leadership. It is imperative that
in preparing for these discussions the United States government create
a position oriented to the future instead of the past. We believe that
such a position should be staffed in considersble detail, yet retain
adequate negotiating flexibility.

The Defense Department has & vital interest in the preparation of
such a posltion because the three basic elements of such negotiations
would profoundly affect our national security. These elements are:

1. A Non-Diffusion Agreement with Sanctions.
2. Agreement to Stop Further Products of Nuclear Materials
for Military Purposes.
3. A Nuclear Test Ban.
This volume is a further Defense Department contribution to a

U.S5. Government position on these issues.
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APPENDIX IX ATOMIC ENERGY ACT, 1954

AS AMENDED
(Fu| Inspection for & Production Cutoff

The U. S. has proposed cessation of the production of fissirmable
materials for weapons purposes on many occasions since 1956. The pro-
duction cutoff has been proposed as an independent measure, coupled with
transfers of veapons stocks to peaceful use, and as a part of larger
disarmement peckages.

The loud and consistent Soviet response has been to reject a pro-
duction cutoff not "indissolubly linked to the prohibition of atomic
weapons, their elimination from the armaments of States, and the de-
struction of atomic weapons stockpiles."” The Soviets have had strong
reasons to reject the proposal. They are aware that the West would
insist on inspection provisions requiring a high degree of access to
Soviet society and industry. They are acutely aware that the West enjoys
a considerable superiority in stockpiles of fissionable materials and of
weapons -- a superiority vhich the USSR can reduce, at least in relative
terms, by continued production. They realize that the cutoff would deny
them tbe materials requirements for future Weapons systems vhich they may
be contemplating, including battlefield muclear weapons snd AICEM defenses.

A production cutoff would be in the U. 8. interest for the same reasons --
that is, it wvould freeze an important U. S. advantage in nuclear veapons.
Persaps its greatest value to U. 8. security, however, vould be as part of
a "nuclear containment" package. )

Cessation of the production of U-235 and plutonium for weapons purposes
would be an important and perhaps essential pert of any progrsm for com-

2@ the muclear arms race. PFor inducing the non-muclear powers to
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sdhere to & non-proliferstion agreement, it is probadly necessary for the

grest powers to accept limitaticns on their own weapoms progrsm. To put
meaningful limits on the strategic nuclear systems of the major powers, it
would be contradictory to amit production controls on fissicasdle materisls.

It is conceivable that the productiom cutoff could be sold to the Soviets
in the above terms. They must realize that they cammot overcame the absolute
U. 8. advantage in nuclear materials production in this decade, nor probebly
in the next, nor at any time if the US is determined to retain its advantage.
(Bowever, it may not be necessary for thex to match the U. 8. stockpile in
order to meet their requirements.) As for the inspection system for s pro-
ductiom cutoff, which will be discussed below, it can .t least be said that
1t would be significantly less cnerous than the inspection of certain other
disarmsment measures vhich have been discussed at M. It would at least
be worthwhile to include the cutoff in an initial proposal to the Soviets.

The inspection requirements for a production cutoff bave been exten-
sively studied by the Perkins Panel. A summary of the requirements, ex-
tracted from the panel report of April 1961, is attached to this paper.
Basically, the controls envisicned are these:

-« For shut-down producticm plants, periodic inspections or contimous
external monitoring.
' - Por plants remaining in operstion (pesceful utilization facilities
and a minimms mmber of production facilities), periodic or resident on-site
inspection (depending on size), with full access to the facility.

-- As a check against clandestine facilities, enviramental sempling of
the entire country, on & coarse grid, vith follow-up intensive monitoring

-RESTRIGTED-DATA—
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ATOMIC ENERGY ACT, 1954

AS AMENDED
and op-eite visits for suspect sites. This would include a quota of per-

Wwimmmwmemmumwom.
mmiummmamn,fwmwdwmaunm,m
350 persomnnel.
m-mwwmmwummmwuupue
dmmmlumimmmmm facilities smounting to 0.5
pmmtdmxgsammmhofv-asmaxpu-centotmmauu-
stockpile. A maximm inspection effort would reduce possidble anmual
atversicn of U-235 to 0.05 percent of stockpile and plutcnium to 0.2 percent
amwe,mmmmmmmmmmwmmwln
serious interference with plant operstion and administration. If only
external sccess to the plants were allowed, possidle diversicns are estimated
ata.omtmképmmormu-assmmmmuwmla,
mpeeﬁnly Mfwmmmﬁm,nummwﬁm—
mamas;c.nuuhmulmtdmmmmhm
mwumm,ummmumm--mﬂm
cmcityulmeu3mtd¢tockpuomm.
mmwwmmimwmmmmm
q:purttrstegtedlynuniﬁwt,oom“mhommmgc
. stockpdles. n-mmﬂmumwmm,
possible diversicms shuld be measured, not against the 1963 stocks as above,
mwmmm;mummmmmmu
significant. m,mwummmummw,mm
mwmu,mmdmwmmwm
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The Perkins Panel inspection proposals were to be applicsble to the
nuclear programs of the U.S3., the U.K. and the USSR. Clearly, the objectives
and criteria of this central system would be different from IAEA safeguards.
The TAZA system 1s designed to prevent diversion from specific facilities of
enocugh fissicoable material for a modest initial weapons program. The in-
spection system spplied t0 the major povers neither could nor would dbe con-
cerned with such small quantities but would seek to prevent diversion or
clandestine production of strategically significant quantities of material
(bundreds or tbousands of kilograms).

There are additional reasons why controls other than IAFA safeguards
should be applied to the major powers:

-- The TAFA 1s not technically prepared to accept such a jump in
responsibilities.

~- The TAFA is not politically prepared to be cast into a sensitive
role between East and West.

«~ As the U. S. has concluded in its considerations of the test
ban, inspection by a moderate mmber of our own personnel would be more
relisble than inspection by a larger mmber of international persomnel.

For the above reasoms, it is concluded that verification of a cutoff
of fissicuable materials production for weapons, as among the muiclear powers,
should be carried ocut by the powers inspecting one another in accordance with
the Perkins proposals. Among the countries not now possessing nuclear
vespons, IAEA safeguards could perform most of the equivalent functions.
Bowever, it would be necessary even in the snlier countries to meke pro-
vision for search and peremptory inspection for clandestine production.

(Just such a demand vas raised in the IAEA when intelligence om the Ieraeli
Y
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reactor at Dimona was lesked). Such inspections should prefersbly be made

by sn international body, probedly the IAEA.
mmn:mMrmu-wmm.mmm-«m.
ummzsmmmwzw@mmmmwm
China explodes its first muclear device, 1t would be prefersble to place
mwmgmmmummm@mmuutum
non-nuclear countries. However, it might be necessary in negotiations,
and it would not vitiste the system, to admit China at lesst partially

into the "club” of muclear power practicing reciprocal inspectiom.

ATOMIC ENERGY ACT,
5 AS AMENDED 14
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ATTACHEMERT TO AFPERDIX II
SYSTEMS FOR MONITORING CUTOFF

(Extract From the Report of the Panel
on the Cutoff of the Production of
Fissionable Materials for Weapons)

DECLARED FACILITIES

Teble I lists five alternative cases under which diversion of pro-
duction from declared USSR plants would be controlled. The Panel con-
cluded that Case 3 represented the most probable production situation
and the control system which provided the best balance between inspec-
tion effort and diversion potential for the assumption of cutoff without
stockpile reduction. Significant reduction of stockpile or greater
production would require more substantial lumspection.

The cases listed in Table I are characterized by the operating
status of atomic energy facilities in the USSR as of July 1, 1963, the
intensity of inspection effort, and the type of access permitted to
declared plants. Under full operating status (Case 1) all present USSR
plants for producing plutonium and U-235 would remain in full operation,
with production so monitored as to reduce as far as possible the amount
diverted to weapons stockpiles. Under civil-only status (Case 5) all
plants except civilian power-only reactors would be shut down.

Under partial operating status (Cases 2, 3, and 4) all dual-purpose
and civilian reactors would remain in operation, tritium production would
contimue to the extent required to maintain existing tritium stockpiles,

develommental and non-weapons military uses (such as submarine reactors)

'-----6-«.««-.. e ATOMIC ENERSY ACT, 1954
CbLt\DSN‘ch AS AMENDED
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would be permitted, and supporting production facilities for the above
wuld continue to operate; these are estimated to consis{t of one-half
of one gaseous diffusion plant, one chemical separation plant and fuel
fabrication facilities. The U-235 production rate of such facilities
would be 6,00(; kilograms per year; this is about three times our esti-
mate of legitimate USSR needs but was left high to show the diversion
possibilities if they clalm to need this much for these "partial” cases.
In all cases weapons fabrication and storage sites were assumed to be
declared and to remain in operation, not under inspection.

Tull operating status (Case 1) was not considered a realietic
situation because it would represent no reduction in fissionable
material production. Moreover, the diversion possibilitles at this
high production rate vere great in terms of absolute ammount, and the
cost and manpower requirements of the monitoring system were corres-
pondingly high. Civil-only operating status (Case 5) was not ccasidered
realistic, in spite of the atiractively small amount of diversion probable,
because it would not permit the USSR, the US or the UK to produce U-235
for legitimate civilian or non-weapons military uses, or to operate dual-
purpose reactors, and would therefore be politically unacceptable.

Under the more parobable partial operating status, three inspection
systems were considered. Minimal inspection effort coupled with access
only external to the plants (Case ) leads to estimated possidle diver-
sions of U-235 and plutonium of 2.0 percent and 4.6 percent of the USSR
stockpile per year, vhich are considered unacceptably great. A substantial

2
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inspection effort with full access to operating plants (Case 2) would
reduce possible annual diversion of U-235 to 0.05 percent of stockpile
and plutonium to 0.2 percent of stockpile, but would be very costly in
men and dollars, and would involve serious interference with plant
operation and administration.

Case 3, vhich uses minimal inspection effort with full access to
operating plants, provides the preferred balance between inspection
cost and acceptable diversion control. With a staff of 300 technical
personnel in the USSR and at an anmual cost of around $7 million, di-
version of U-235 should be kept below 0.5 percent of the USSR stockpile,
and plutonium below 1 percent. In addition, it would provide for moni-
toring tritium production for replacement of stockpile decay losses.
Obvicusly, as the number of facilities increases, the cost and manpover
required for the inspection system will have to increase correspondingly.
CLANDESTINE PACILITIES

The system recommended for detecting clandestine production facili-
ties makes use of intelligence information, analysis of envirommental
samples overtly collected in the USSR and direct inspection of suspected
sites. éuspicion of the existence or post-treaty construction of unde-
clared production facilities would probably be first aroused by conven-
tional intelligence information. Analyses of envirommental samples
collected within the USSR would supplement this capability and provide
background information for interpretation of sample data subsequently
obtained during site inspection visits. The Panel concluded that neither

3
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the deteoction capabilities nor background requirements of sample analysis
Justified the collection of such samples on a closely-epaced grid.

Periodic sample collection on a widely-spaced grid is strongly recommended,
however.

Once suspicion of the existence of an undeclared production facility
has been aroused, either by intelligence i{nformation or by sample analyses,
a staged verification procedure would be implemented. This procedure can
be initiated either by sample analysis results exceeding specified criteria
or by use of one of a limited rumber of peremptory inspections. Aerial
surveys of suspected areas would be carried out to identify specific sus-
pect sites. In addition more intensive sampling and visual observation
would be permitted close to the site. Continued suspect results would
provide the basis for inspection inside facilities for purposes of veri-
fication.

The probability of detecting clandestine plants of different types
and production rates from different distances is stated in tsble II. The
production potential of possible clandestine plants which could escape
detection by the proposed inspection system is dift}cult to define in
quantitative terms. It is very likely, however, that Mction of U-235
at a rate as large as 1 percent of the USSR stockplle (1400 kg) per yesr
would be quickly detected, as would clandestine plutonium-equivalent
capacity as large as 3 percent of stockpile (500 xg) per year. There
would be a significant probebility of discovering a clandestine plutonium

facility within a very few years after its startup, even if its capacity

Y
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were only 1 percent of the stockpile per year.

The technical staff permanently in the USSR needed for the sampling
program would consist of about 50 men, including technical personnel for
aerial surveys. The anmual cost of the inspection system for clandestine
plants in the USSR would be about $3 million.

RECOMMENDED SYSTEM

Taken together, provisions for controlling dlversion from declared
plants and detecting the existence of clandestine plants would require
sbout 350 technical inspection personnel in the USSR, and would cost
about $10,000,000 per year. These systems would have a high degree of
probebility of detecting amrmual 1llicit diversions of 2 percent or more
of the 1963 USSR stockpile of fissionable material. Adding the cost and
personnel requirements for the US and UK to those for the USSR would
about triple the above figures.

In summary, the recommended US system consists of (1) inspection of
declared plants operating on a partisl basis with full access and "minimal”
inspection, except that inspection for tritium production facilities would
be "subspantig.l" ; (2) external observation of declared inoperative plants
to meke sure they remain shut down; and (3) an inspection system for‘de—
tecting clandestine plants, making use of intelligence information and a
selective grid system of envirommental sampling, with rights of inspection
of suspected sites vhen evidence collected openly Ty the system meets
certain criteria, plus peremptory rights for inspection of a small mmber

of suspected sites per year.

5
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The following comments on this recommended inspection system are
pertinent.

The recormended system 1s based on the premise that diversions from
declared plants plus production from undetected clandestine plants, 1if
amall compared with the existing USSR stockpile, have little effect on

relative stockpile sizes and should not affect other considerations in-
volved in a decision to negotliate a cutoff. This situation would become

very different in case major stockplle reduction is considered, and might
become unacceptable. Any inspection system, therefore, must contain pro-
visions for intensification in the future if stockpiles are reduced. If
countries other than the US, UK, and USSR develop weapons-production
capebilities, the system will require expansion.

A high degree of access is required to limit diversion from operating
plants to 10 percent of their production rate or to prove the existence of
a clandestine plant. Full access to declared plants and suspect sites is
far more effective than sheer size or complexity of inspection organiza-
tions. Providing an adequate degree of access, not only to plants con-
tinued in operation, but to suspect clandestine plants, may prove a very
large problem for the US as well as the USSR.

The degree of access contemplated in the recommended inspection
system would seriously compromise any advantage of the US over the USSR
in production technology, and possibly in other areas alsc. On the other
hand, such access would improve the US intelligence position. In view of
the substantial time between the compromise of technology and the actual

6
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coming into effect of a cutoff, resulting from the time required to train
and establish inspection personnel, a sequenced installation of the in-
spection system seems essential, with provision for withdrawal of either
party if lack of good faith becomes apparent.

Inspection of non-operating plants to insure their contimued non-

operation requires a relatively low degree of access and a small inspec-
tion group, with a very high certainty of assuring no production from
theae facilities.

The possibilities of diversion from mixed civilian-military plants

vhich will probably contimue in use require inspection within the plants »
vith its accompanying eventual loss of production technology. To delay
this loss as long as possible, a particular staged approach was considered
vhich would start with a complete shutdown of all plants, followed by a

startup as inspection was established. In view of the grave complications

to the civll program in the US, USSR and especially in the UK this was
rejected as impractical. In addition, it was felt that startup after a

complete shutdown might be made politically difficult for the US by the
UESR.

Inspection systems which would provide for a higher degree of cer-v
tainty or a greater proof of evasion than the one recommended appear
impracticeble at the present time since the problems of inspection and
control to preclude diversion quantities of less than 2 percent of the
1963 stockpile per year greatly complicate the inspection problem. In
addition, it is considered impractical to extend the inspection system

7
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to 1ithium-6, heavy water, or other non-fissionable materials.

Tritium poses a special problem. The proposed inspection system
provides for a substantial rather than minimal coverage of the declared
tritium production and separation facility. Because there is a realistic
10881ibility that materials capable of producing tritium may be placed in
declared civil power reactors or submarine reactors » with subsequent use
of a small clandestine tritium separation plant, the possible undetected
production of tritium 1s greater than for correspondingly important
quantities of plutonium or U-235.

The recommended inspection system does not consider any detailed
control of military power reactors, but does contemplate control cf fuel
material supplied to and received from such reactors.

The recommended inspection system provides for control of civil and
dual ~-purpose reactors. These reastors can produce substantial amounts
of reactor products. The rights and sgreements for access would be the
same as for production-only reactcri, and inspection would be similar
within the bounds of the minimal level of inspection.

—TOP-SECRET
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TABLE 1
SYSTEMS POR CONTROLLING DIVERSION FROM DECLARED USSR PLANTS

—

Case 1 ‘ 2 3 4 5

Plant Operating Status Mull Partial Partial Partial Civil Only
Inspection Effort Minimal* Substantial Minimal®  Minimal Minimal
Access Permitted to

Plants

a. Operating Ml Pl Full External External

b. Shutdowm Externel External External External External
U-235
'63 Stockpile, kg 140,000 140,000 1%0,000 140,000 140,000
Thruput, yr 35,000 6,000 6,000 6,000 0
Possible Diversion

per year

kg 3,500 €0 600 3,000 0

4 of Thruput 10 1 10 50 o

% of '63 stockpile 2.5 0.05 0.5 2.0 0
Reactor Products
'63 Stockpile, kg Pu 16,000 16,000 16,000 16,000 16,000
Thruput, kg Pu/yr -~ 3,000 1,500 1,500 1,500 koo
Possible Diversion

per year

kg 300 15 150 750 ko

% of Thruput 10 B 2 10 50 10

% of '63 stockpile 1.8 0.1 1.0 4.6 0.2
Persomnel in USSR

Production Plants 680 600 270 50 %o

Civilian Plants 35 200 35 35 35
First cost, $ million 13 16 T 2 2
Anrmual cost, $ million 13 16 - T 2 2

* Substantial on tritium production facility.
ATOMIC ENERGY ACT, 1954
— AS AMENDED
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Anmual Production Rela- Plutonium-Equivalent Uranium-235
tive to 1963 Stockpile (Gaseous Diffusion)#
. 1 percent 10 percent 1 percent 10 percent
Provides Basis for Strong
Suspicion
1. Unilateral Intelli-
gence Possible Very Probable Probable Very Probable
2. Overt, widely-
spaced sample grid Unlikely Possible Unlikely Unlikely

Provides Identification
of Punction or Re-
futation of Suspicions

1. Overt local aerial

) photography Unlikely Very Frobable Very Probable Very Probable
2. Overt observation
and envirommental
periacter distan
from the target by
&. One mile Probable Very Probable Very Probsble Very Probable
b. One to ten miles Possible Probable Probable Probable
‘ c. Ten to 50 miles Unlikely Possible Posaiiale Possible
Provides Proof
Access to building V::LPmb- Very Probable Very Probable Very Probable




