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“. | -  NATIONAL INTELLIGENCE ESTIMATE -
B . THE SOVIET ATOMIC ENERGY PROGRAM

NIE 11-2-60

21 June 1960

This estimate consists of an updating of those subjects in NIE 11-2-59 about which signifi-
‘cant new information has become available, and which merit a restatement. It-Includes topics
‘under the following main headings from NIE 11-2-59: .

" The Soviet Nuclear Reactor Program

The Soviet Nuclear Materials Program

The Soviet Nuclear Weapon Program '
Possible Soviet Allocations of Fissionable Materials to Weapon Stockpiles

‘The Soviet International Atomic Aid and Exchange Program

The reader should refer to NIE 11-2-59 for information on the following portions of the
Soviet Atomic Energy Program: Organization; General Technical Capabilities; Controlled
Thermonuclear Reactions; Production of Uranium Metal, Lithium, Heavy Water, U-233, and
Tritium; Nuclear Weapon Proving Grounds and Test Program; Atomic Energy Detection

System; and Economic ‘Aspects.

This estimate was prepared and agreed upon by the Joint Atomic Energy Intelligence

-~.  Committee which is composed of representatives of the Departments of State, Defens2, ‘Army,
- . Navy, Alr Force, the Atomic Energy Commission, The Joint Staff, the National Sccurity Agency,
and the Central Intelligence Agency. Sce appropriate footnotes, however, for dissenting views,

The FBI abstained, the subject being outside of its jurisdiction. o

The estimate, with footnot'c

_ s, was approved by the United States Intelligence Board on -
'21 June 1960. : , : : .
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THE SOVIET ATOMIC ENERGY PROGRAM

‘THE PROBLEM

' Tb review significant recent developmenté in the USSR's atomic energy program
and to estimate the probable future course of that program to mid-1965. ' :

SUMMARY AND CONCLUSIONS

GENERAL -~
1. In updating NIE 11-2-59, we have re-

flected delays in the estimated Soviet nu-
clear power reactor program and incorpo-

 rated new information into our estimates

of the Soviets’ nuclear propulsion pro-
gram and of their nuclear weapon fa-

cilities. We have reduced our estimate

'The Director for Intelligence, The Joint -Staff
does not agree that the most likely value of
-Soviet cumulative plutonium equivalent produc-

tion through mld-losof

) —/[Instead he belfeves sulli-

“¢lent Justification exists to warrant considering

" the uranlum ore-based -estimate of plutonium
equivalent as an equally likely value.
This view is based on the following:

a. The marked difference between the esti-
mated amounts of uranium ore procured and
processed and the smaller amount required
for estimate of plutonium
equivalent production (Table 4), coupled with
the notatlon that this difference would in-
volve a 3V, year stockplle of ore plus pipeline
“and local reserves—utilization which s not

~ considered the most ;cnsom\blc. (Parugraphs
54 and 55) )

of Soviet U-235 production by apprbxi-
mately 20%.. We believe that the esti-
mate of Soviet plutonium production

- represents the most likely value for cur-
rent cumulative production, whereas in
the past it was only considered to be a -
reliable minimum.' Consequently, our

C.

d. The possibility that the Soviets have
stored irradiated slugs from plutunium’ pro-
ductiun reactors because of delays in construc-
tion or operation of chemical separation fa-
cllities. (Paragraph 57)

e. The possibiiity that plutonium is pro-
duced at en unidentified site. (Paragraph 59)

f. The jndgement that calculated maximum,
possible reactor capacities at Kyshtym and
Tomsk are not inconsistent with a plutonium
production value. about twice as large (16.800
kg) |(Pnra-
graphs 53 and 597 g g )

g. The possibility that Angarsk may produce:
plutonium. (Paragraph 45)

b.

h. The unknown status of the facilities at
Krasnoyarsk previcusly estimated as a plu-
tonium producing and cheraical separation
site. (Paragraph 81). .
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“estimate of Soviet plutonium production.

at least through mid-1960, is significantly
Jower than that made a year ago. How-
ever, certain factors indicate that Soviet

- plutonium equivalent production could
. be considerably higher and any planning

should give serious consideration to the
alternate estimate based on ore avail-
ability presented herein. Table 4 pre-
sents the probable estimate and an alter-

" native estimate.” In addition, we have

modified our estimate of future Soviet

nuclear weapon capabilities in view of

the continuing moratorium, revised our
allocations of fissionable materials lo

‘weapon stockpiles, and added a discussion -
- of US-USSR exchanges in the atomic:
» energy field. .

NUCLEAR REACTOR PROGRAM -
o Power Reactors. It is apparent that

'’ ‘the USSR will fall far short of the 2000~
‘9500 electrical megawatt nuclear gen-

erating capacitv originally projected for
1960 in the Sixth Five-Year Plan. After
considering the delays. the Soviets have

~experienced in both research and power

1 The Assistant Chief of Naval Operations (In-
telligence) . Department of the Navy considers
the alternative estimate based on ore availability

. to be ton tenuous “and- hypothetical for useful
. gutdance. He belleves. therefore, that the esti-

mated quantity of uranium ore procurcd and .
mined by the USSR Is not a suitable parameter

~ for estimating pluionium production. The As-
sistant Chief of Naval Opcerations (Intelligenee?;
Department of the Navy, recopnizes the fact
that estimated Soviet urantum ore acquired i
excess of that used in producing the amount of

plutonium amounts

- to a stockplTe of several yoars. TTe belleves such
a stockpile to be normally consistent with gen-

eral Soviet stockplling practices, with the un-
predictable quality of the uranium deposits in

the USSR, and with delays and cutbacks in thelr
" npuelear power - program. He would therefore

‘omit from NIE 11-2-60 the urantum-based plu-

tonlum equivalent estimate. .

TOP 7
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reactor programs, -we now estimate that
the USSR will have only about 1100 elec-
trical megawatts of nuclear generating
capacity installed by mid-1965.

3. Naval and Marine Nuclear Propulsion
Systems. The ice-breaker LENIN was
commissioned in December of 1959 and
is expected to operate in the Arctic in
the summer of 1960. There have been
increasing numbers of reports that the
Soviets are constructing a number of
nuclear submarines, but we have no firm
evidence that any are in operational
status. Based on the status of Soviet re-
actor technology, we estimate that late
1957 was the earliest date that a nuclear
propulsion reactor for a submarine could

“have been available, and that at least one

Soviet nuclear submarine could have been
in a trial status by the end of 1958.

4. Reactor Systems for Aircraft. Our in-
formation indicates that the Soviets are
attempting to produce an-aircraft nuclear

“propulsion (ANP) system, but we have
not determined the exact systems under

‘development. We estimate that the So-
viets are now capable of flying a nuclear

testbed with at least one nuclcar power
unit providing useful thrust during a
phase of the flight. By 1962, such a pro-
gram could lead to an ANP system suit-
able for cruise on nuclear heat alone in
a subsonic aircraft of marginal perform-

“ance. We believe that a nuclear propul-
sion unit for a first subsonic aircraft’

with substantially irpproved performance
could. be available by sometime in 1964.

- Supersonic applications of ANP would re-

quire a long - test and development pro-

gram, and.we do not believe that a proto- '

type will be achieved during the period
of this eslimate. ' -

T OTECRET
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5. Reactor Systems for Rockets and Ram-
jets. We believe that the USSR is now
conducting research on a nuclear rocket

engine, and that the Soviets could con-

- duct a first static test firing of a prototype
~ system possibly as early as 1965. While

there is evidence of Soviet research ap- -

plicable to nuclear ramjets, we believe
that the complexity of the problem makes
it unlikely that the Soviets will flight
- test a nuclear ramjet during the period
- of this estimate, although such flight
‘testing is possible. '

FISSIONABLE MATERIALS PRODUCTION

6. Uranium Ore. Recent information in-
dicates that the Soviets have matched
many mining and ore concentration

methods used in the US, and that ura-

nium mining and ore co_ncentration
within the Soviet Bloc continued to ex-
pand at a modest rate during 1959. We
estimate that by the end of 1959 about
110,000 metric tons.of recoverable equiv-
alent uranium metal would have been

available to the Soviets and that about

200,000 metric tons will have been avail-
able by the end of 1964 (Table 3, page
14). As in previous years, these amounts
are in excess of the recoverable equiv-
alent uranium metal required to support
our current estimate of fissionable ma-
terials production. ' :

7. Uranium-235. Two large gaseous dif-
_fusion plants have been positively identi-
fied.in the USSR, one at Verkh-Neyvinsk,
“the other at Tomsk. We estimate that
a probable third plant started operating
“recently at Angarsk. Wealso believe that

" no other large Soviet gaseous diffusion
plant exists. - ’ '

R R AL S R LTIEYTITR T LR ARk
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8. We now estimate that the Soviets will
have produced the equivalent of 52,000 kg
of weapon-grade UJ-235 by mid-1960 and

" that the cumulative total will have in-

creased to about 220,000 kg by mid-1965
(Table 4, page 19). These values repre-

‘sent a reduction of approximately 20°¢

from those we estimated in NIE 11-2-59. .
This reduction results primarily from a

firmer estimate of the electric power use

at the first two gaseous diffusion plants. |
The actual production could range
between +25% and —50'¢ of the mid-.
1960 value. A fairly good confidence
level can be assigned to a =507 error
range for the mid-1963 value. There- -
after, a meaningful margin of error can-
not be assigned.” L

.9. Plutonium Equivalent.' While we

have identified major facilities for plu-
tonium production at Kyshtym and near
Tomsk, we now believe, in contrast to
our previous estimates, that the atomic
cnergy site near Krasnoyarsk probably

does not produce plutonium.

sIn order to accept the estimate of Sovlet cumu-
lative U-235 production (Table 4) the Assistant
Chlef of Naval Operations (Intelligence), De-
partment of the Navy, finds that he would have
to accept major factors of Soviet capability
which are in his opinion not sufficiently sup-
ported by available evidence. These factors in-
clude: (a) Initial operation dates of the produc-
tion plants, (b) power consumption, and (¢) use -
of a new diffusion technotogy and new equip-
nient. However, he believes that improvements
in Soviet basle technology and plant cfficiency
have been incorporated in the plants installed
during 1953-1960. .
The Assistant Chief of Naval Operations (In-
telligence), Department of the Navy, helieves
* that the lower limits-of the estimated values for
the cumulative production of U-235, although
high, are the more nearly correct. i

TThe term plutomum cquivalent Is used to cover
all reactor products, such as plutonium, tritlum,
17-233, polonium, ctc. :

-Nc RET
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10. We estimate that the most likely
_-value of Soviet cumulative plutonium
-equivalent production through mid-1960
' | This
value is consistent with several interpre-
tations of the available site information.
‘However, in view of the large estimated

- Soviet ore supply, we believe that any

~ planning should also give serious con-
sideration to the possibility of higher '
plutonium equivalent production values.
We have, therefore, presented an alterna-
tive estimate based on what we would con-
- sider to be a more reasonabie, although
not complete, utilization of the estimated
Soviet uranium ore than that indicated

RET

values of Soviet plutonium production
may lie between the two estimates, and
may approach the upper values given in
Table 4 for the latter part of the 1960-

1965 period.’

' NUCLEAR WEAPONS |
" 12. Fabrication and Stockpiling. Recent

reports have confirmed our previous esti-
mate that the installation at Sarova is
the main nuclear weapon research and
development center. They also indicate
that nuclear weapon fabrication and
stockpile sites are located in the Urals
at Nizhnyaya Tura and possibly at Yuryu-
zan. We have also confirmed the exist-
ence of a few additional operational nu-
clear weapon storage sites at airfields of
the Long Range Aviation (LRA). “While
we have no firm evidence of operational
nuclear weapon storage facilities except
at LRA bases and a few naval airfields,
we continue to estimate that such fa- -

_cilities are available to the Soviet tactical

and naval aviation, to the naval surface
forces, and to the ground forces.

13, Weapon Development. Further anal-

ysis of the data from the Soviet nuclear

o Table 4, page 19, presents the prob- -
" “able estimate and an alternate estimate.” .

11, It is very unlikely that actual cumu-
lative Soviet plutonium production.as of
mid-1960 is more than 20%. below the

or much greater

than those given ! e ore-based esti-

' mate. Whileno meaningful error ranges

~can be assigned to post-1960 estimates,

we believe that the more likely future

* For the view of the firector for Inteliigence, The
Joint Stafl. see footnote 1, page 1.

«For -the view of the Assistant Chief of Naval

Operations (Intelligence), Department of the

Navy, see footnote 2, page 2.

TO

test series conducted in the fall of 1958
has led to only minor. changes in our
estimate of present Soviet weapon capa-
bilities. However, we now estimate that
only marginal improvements will be made =
in future weapons unless and until nu- .
clear testing is resumed. We do not
believe that the Soviets will stockpile
nuciear weapons of’radically new designs -

tThe Assistant Chief of Naval Operations (In-
telligence), Department of the Navy, believes
that more likely future values of Soviet plu-
_tonium production will continue, as in the past,

to lic near the values in
estimate, r J

5 T
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- without nuclear testing, and we have no
evidence that any Soviet nuclear tests

‘have been conducted since November

1958, although covert tests could have

been conducted.” . .

14. We estimate that the Soviets have
available suitable weapon types to meet

- their present basic requirements. On

the basis of test data alone, these range
from fission devices yielding approxi-

mately 1 KT|

to thermonuclear devices yielding
Lb—t—'a out 7 MT | |

- |:|(Tables 6 and 7, pages 30 and 31).

FOSSIBLE ALLOCATIONS OF
FISSIONABLE - MATERIALS

15. We believe that the long-range strik-
ing forces have been given the largest
allocation of fissionable materials, and
that the weapons allocatzd to these forces
in 1960 may consum« about 80 percent
of the estimated U--235 stocks and 50 per-
cent or more of the plutonium equivalent
supply. ‘We believe that at present the
USSR's weapon stockpile can support
massive nuclear attacks against targets
in North America and Eurasia by the
long-range striking forces estimated in
NIE 11-8-59. The size and nature of the

" . materials stockpile imposes limitationson

the numbers of weapons available for

. ‘other air, ground, and naval operations.
~ However, we consider it unlikely that the .
- availability of fissionable materials for
"~ _nuclear weapons is a factor which in

- *For the likelthood of Soviet evasion of a mora-
torlum and the possible gains from such cvasion,
see Annex A to NIE 11-2-60, SNIE 11-9-59

" (SECRET), and SNIE 11-9A-59 (SECRET/RD).

[$1]
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itself significantly limits Soviet policy-:_ :

(see Figure 4, Tabular Summary of Fossi-
ble Weapon Stockpiies, Mid-1960 end
Mid-1¢63, page 39."

16. We have estimated a considerable

growth in the Soviet fissionable materials

“stockpile by mid-1963, which should keep

pace with the estimated growth in Soviet
missile capabilities for long-range attack,
and also ease the limitations noted above.

INTERNATIONAL AID AND EXCHANGE

17. During the past year the USSR has
concluded bilateral atomic aid agree-
ments with North Korea, Iraq, and Indo-
nesia. As with previous agreements, the
Soviets have shown no haste in fulfilling
commitments, and appear to be continu-
ing their policy of offering atomic aid
only when tangible political return can
be expected. o . S

18. A number of exchanges and visits

~ with nuclear aspects have resuited from -'

the over-all US-USSR Agreement on Ex-
changes and the memorandum of co-

“operation regarding atomic energy for

peaceful purposes. The Soviets have
been relatively cooperative in implement-

ing specific exchanges and apparently

carry out a well-organized information
and collection program during these
exchanges. However, both sides have

gained information and first-hand ob- -
servations on each other’s nuclear energy

program.

*For the views of the Assistant Chlef of Stafl for
Intelligence, Department of the Army and the
Assistant Chlef of Naval Operations (Intelli-
genee), Department of the Navy, see footnote
36, page 39.

TS 117650
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DISCUSSION

I. INTRODUCTION

19. In updating NIE 11-2-59, we have added
a discussion of US-USSR exchanges in the
atomic energy ficld, revised our estimates of
the Soviet nuclear power reactor program to

reflect the delays experienced, and incorpo-
rated new information into our estimate on

" Soviet nuclear propulsion applications.

- 90. New information has led us to increase our
" estimate of the uranium ore available to the

Soviets, to decrease our estimate of U-235 pro-
duction by approximately 20%. and to con-
clude that rovide the most likely

"estimate of plutonium equivalent production
. to date, but has led us to include an alterna-
- tive, higher cstimatc of plutonium production.

'2'1.. Reccn.t‘ repofts have "added significantly
to our understanding of the Sovict facilities

“ for nuclear weapon research and development,

fabrication, and storage. However, we are

“still unable to confirm the existence of opera-
tional nuclear weapon storage facilities except
at Long Range Aviation bascs and certain
naval airfields. ' ‘

29, Further analysis of the date. trom the So-
viet nuclear test series in the fall of 1958 has

" not required major revisions in our estimdte
"of present Soviet nuclear weapon capabilities.
However, the continued moratorium on test--

ing and the uncertainties as to whether
limited or,_unlimitcd testing will ever resume

~have required us to modify the estimate of
future Soviet nuclear weapon capabilitics pre-

sented in NIE 11—-2-59._

© 93. We believe that at pfesént the USSR's

weapon stockpile can support massive nuclear
attacks against targets in North America and
Eurasia by the long-range striking forces csti-
mated in NIE 11-8-59, but that the size and

“nature of the materials stockpile imposcs lim-
“ itations on the numbers of weapons available

for other air, ground, and naval opcrations.

Il. THE SOVIET NUCLEAﬁ REACTOR PROGRAM

RESEARCH REACTORS ,

24. There are presently 13 reactors available
to the USSR for research purposecs, and we
have identified two more which are to become
available during 1960 (Table 1, page 8).
Nevertheless, there was considerable lag (up
to 15 months) between the actual operational
dates and the date of operation for each unit
announced at the 1958 Geneva Conference on
the Peaceful Uses of Atomic Energy. -Such
lags for experimental facilities were probably
caused by engineering difficulties with the
components of the primary system, although
changes in planning cannot be discounted.
Of special importance was the fact that the
experimental fast reactor, BR-5, did not reach
its full design power of 5 megawatts until

~July 1959, over one year after becoming criti-

cal. Such a delay indicates that difficulties
were experienced with this sodium-cooied re--
actor. The pulsed reactor to be installed at
the Joint Institute of Nuclear Research in
Dubna will not-become operational until late -
1960, also a year behind schedule. o

. POWER REACTORS

25. It is apparent that the USSR will 1all far
short of the nuclear power objectives laid"
down in the Sixth Five-Year Plan. - This Plan
called for the installation of 2000-2500 clec-

trical megawatts of nuclear generating capac-

ity by the end of 1960, but the Soviets claim
that they have reduced the nuclear power
program for cconomic reasons and this claim
seems reasonable.

26. This program will be centered around the
types of reactors under construction at
Beloyarsk and Voronezh and the four proto-
type reactors at Ul'yanovsk. The Beloyarsk
and Voronezh stations should produce a total
of 410 MW of electricity while the UI'yanovsk
reactors are cxpected to generate about an
additional 100 electrical megawatls (EMW).

TTOP~SECRET
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We cstimate, therefore, that the USSR will
have about 1100 megawatts of nuclear gener-
ating capacity instalied by mid-1965. “The So-
viets have repeatedly emphasized that they
will not select future large power reactors until
they have obtained sufficient operating ex-
perience with the reactors now under: con-

~ struction to select the reactor system meriting

further development. Thelocations and dates

.of operation of the nuclear-clectric power sta- -
tions are indicated in Figure 1 and Table 2.

27. We estimate that the totzal reactor thermal

- power required for the above nuclear electric

power program in 1965 will produce approxi-
mately 1500 kilograms of plutonium annually,
some of which may not be used for weapon pur-
poses. This production will consume about

'280 kg of equivalent top product U-235 each

year.
NUCLEAR PROPULSION SYSTEMS FOR NAVAL AND
MARINE VESSELS. . :

28. The Sovict Union has exhibited a definite
interest in nuclear propulsion for several types

of merchant vessels and submarines.

a. The nuclear powered icebreaker, LENIN,
was commissioned in December 1959 and is ex-

peeted to operate in the Arctic during the
summer of 1960 if reported operational difficul-
ties are overcome. The pressurized-water

_reactor system of the LENIN was viewed scv-

eral times by US scientists who reported that
it is adequate but that it did not exhibit
startling advances. Until sufficient opera-
tional expericnce is obtained with the LENIN
to permit a dectailed analysis, the USSR docs
not plan to construct any of the nuclear sur-
face ships announced in the past.

b. There have been an increasing number of

reports which indicate that the USSR is con-
structing nuclear submarines at Scverodvinsk

~and Komsomolsk. In addition, two high So-
viet officials have stated that the USSR has .

nuclear submarines. However, we have no
evidence that any are in operational status.
We estimate. based on the statusof Soviet
reactor technology, that late 1957 was the
carliest date that n nuclear propulsion reactor

for a submarine could have been nvnll,nblc?for :

T TOP—SECRET.
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installation, and that the Soviéts could have
had at least onc nuclear submarine in a trial
status by the end of 1958.

c. All Soviet nuclear-propelled vessels con-

structed through 1963 will probably utilize
pressurized water reactors with enriched fuel.

‘After 1963 the Soviets might use other types
" of propulsion reactors. '

REACTOR SYSTEMS FOR AIRCRAFT, MISSILES, AND
~ SPACE VEHICLES : ;

29. Aircraft. A thorough survey of the liter-

ature and current Soviet research indicates
that the Soviets are engaged in an effort to-

produce some type of aircrafc nuclear propul- " -

sion system. We have not determined tne -
exact type of aircraft nuclear propulsicn
(ANP) system under development. The So- -
viets have been active in the development of
beryllium oxide for nuclear applications from
1947 to 1959. However, recent information
indicates that beryllium oxide for fuel clement
uses is gaining disfavor because of poor me-
chanical properties. Work with other materi-
als could lead to other approaches to the
problem. The Soviets have been actively en-
gaged in the development of nickel base alloys

since 1047, and their capabilities to use

Nichrome as a fucl element material are quite
high. Since 1957 thc USSR has become in-

_ creasingly actlve in the development of chrome

base alloys. _

a. We estimate that the Soviets are now capa-
ble of having a flying testbed eirborne with at
least one nuclear power unit providing useful

" thrust during a phase of the flight. By 1962

such a program could-be expected to lead to
an ANP system suitable for crulse on nuclear
heat alone in a subsonic aircraft of marginal
performance. :

b. An alternate development based on an im-
proved fuel clement could lead, by somctime
“in 1964, to a nuclear propulsion unit for a

first subsonic aircraft with substantially fin-

proved performance.

c. Supersonic application of ANP would re-
quire a long test and development program
and we do not expeet that a prototype will be
nchieved during the period of this estimate.
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- 30, 'Ra'm)'cle An examination of Soviet liter-
- ature indicates that, in addition to feasibility

studies on’ nuclear ramjets, they have pub-
lished a very comprehensive mathematical

' . analysis of inlets, diffusers and exhaust

nozzles that could be applicable to both nu-
clear and chcmical systems. There is also

) evidence of metallurgical research which could
be applied to a nuclear ramjet program as well

as to several other high- -temperature reactor
applications. We believe that the complexity
of the nuclear ramjet problem’ makes it un-
likely that the Soviets will have a nuclear ram-

. jet engine in a flight test status during the
period of this estimate, although such flight

testing is possible.
31. Rockcts.. We estimate that the Soviet

Union is at this time engaged in rescarch on

a nuclear rocket engine. Their research in
high- -temperature refractory compounds, high
neutron flux reactor facilities, and high-pres-

_sure containment vessels for- reactor cores

would give them a development capability in
this ficld. Based on the present status of
applicable research facility construction and
metatlurgical research, we estimate that the
Soviets could conduct a first static test firing

of a prototy pc system possibly as early as 1985.

NUCLEAR PRO?ULSION FOR LAND VEHICLES

"32. There is no evidence that a formal pro-

gram for land vehicle propulsion is under way.
However, since 1954 Soviet scientists and ofTl-
cials have discussed in the popular press,

‘technical journals, and books the feasibility
“of nuclear propulsion for land 'vchicles and

have alluded to the existence of a development
program. Vchicles mentioned in these dis-
cussions as having nuclear propulsion possibil-
itics include railway locomotives, truck-trailer
trains for cross-country hauling, and “com-
mercial vehicles,” Among the reactor types
under study by the Sovicts which are poten-
tially adaptable to land vehicle pr opulsion are
the pressurized water, homogencous, and

" liquid-metal cooled reactors. Small, compact

TO

L3S

ET

power reactors, an ‘announced Soviet develop-
ment objective, would be particularly adapt-
able for land propulsion purposcs

NUCLEAR ELECTRICAL PROPUI.SION SYSTEMS FOR'
SPACE APPLICATIONS "

33. Electric propulsxon using nuclear cnergy
sources offers the possibility for producing a
low thrust, high specific impulse system suit-

able for outer space and inter-orbital applica-

tions, although such systems would be useless
for takeofl.

34. Although the Soviets have shown con-
tinued interest in clectrical propulsion sys-
Atems no positive identification of associated

" personnel and institutes has been made to

date. However, since much of the basic mag-
neto-hydrodynamic rosearch is common to
both the controlled fusion and the electric
propulsion programs, it is logical to assume
that fusion research organizations could also

be assocnatcd with electric propu’sion research,

35. The Sovicts arc estimated to have the ca:
pability to pursue an extensive research pro-
gram directed toward electric propulsion sys- .
tems, but the extreme comp1°x1ty of the asso-
ciated problems precludes the development of
an operating prototype clectric pr opulsion sys-
tem until well after 1965.

NUCLEAR AUXILIARY (NON-PROPULSION) POWER’
SUrPLIES '

36. ‘We have no evidence that the Sovicts have
utilized nuclear heat sources for auxiliary
power supplies in their space program, al-
though their outstanding work in the develop- .

. ment of thermoclectric materials has been well

substantiated. Based on their capabilities in
reactor technology, in the utilization of radio-
isotopes, and in thermocouple development,
we estimate that the Soviels can develop nu-
clear heat sources for auxiliary power supplies
suitable for use In missiles and space vehicles
at any time during the period of this estimate..

wrhis includes lonie, plasma, and magnetohydro-
* dynamic propulsion.

RET
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Il THE SOVIET NUCLEAR MATERIALS PRO-

' DUCTION PROGRAM

SOVIET URANIUM ORE PROCUREMENT

37. We now estimate that by the end of 1959
the Soviet Union had procured a cumulative
total of about 110,000 metric tons of recover-

able uranium. (Table 3, page 14.) Uranium .

mining and ore concentration within the So-
viet Bloc continued to expand at a modest rate
during 1959. Within recent years the annual
production of ore concentrates has heen sev-
eral thousand tons greater than our estimate
of Soviet nuclear energy program needs. '

38. ‘The most significant trend in the satellites
was the continuing shift in East German
mining operations from the largely depleted

'vein-type Saxony ores to the sedimentary-type

Thuringia ores. . A new concentration plant

is being built at ‘Seclingstadt which will use

modern ion-exchange recovery methods and

“possibly have a daily capacity of 12,000 tons.
. East German uranium production is there-
_foe expected to increase gradually in the

next five years. Reports of a ncw concentra-

_tion plant being built near Porubka in castern
“Czechoslovakia also indicate that uranium ore
- production is undergoing a planned modest

increase there. While Poland discontinued
shipment of ore to USSR after 1958, Bulgatia,

‘Hungary and Rumania are estimated to have

supplied the USSR with several thousand tons

. of recoverable equivalent uranium metal in

1959 and to continuc to do so at a slightly ex-
panding rate during the next five years.

'39. An increasing amount of evidence on the

Chinese Pcoples Republic uranium procure-
ment program suggests: that a fair-sized
uranium raw materials base has been estab-
lished. However, we now believe that uranium

mined in China is meant to supply the Chinese

nuclear energy program and is not intended

" for shipment to the USSR.

40. In the USSR, the Krivoy Rog district in
the Ukraine is now estimated to be the leading
uranium producer. The Fergana Valley in

13

Central Asia is believed to be the second largest

. producing area followed by the Frunze-Lake

Issyk-Kul' district and the Pyatigorsk district
in the northern Caucasus. The 1959 visit to .
the Krivoy Rog area by the McCone party and -

a defector’s report on the ore concentration
facilities in the area have supplied information
indicating that yearly uranium production is
on the order of 2700 metric tons of equivalent
uranium metal. The information also sug-

gests that uranium mining and ore concen-

tration began as early as 1948 and by about
1951 exceeded that of the Fergana Valiey. We

believe the new information on Krivoy Rog " '

makes this portion of our estimate quite firm.
Excellent 1956 and 1958 military attaché

' photography of the Pyatigorsk plant in the
- northern Caucasus leads to a fairly firm esti-
mate of production from this area. Informa- |

tion received on the other uranium mining
sites has been more limited, but it does sug-
gest that the Soviets’ doincstic uranium min-
ing and ore concentration program is expand-
ing at a modest -pace. It also demonstrates
thet the Sovicts have been able to extract
uranium from a varicty of deposits including
veins, sandstones, oil-shales, limestones and
sub-bituminous coals. The last type of de-
posit contributes a significant percentage of
uranium to their program (15 to 20 percent),

and its use demonstrates an ability to develop '
a type of deposit largely ignorad in the western
world. The Soviets have matched many min-
ing and ore concentration methods used in
the US; and their recovery of uranium from
coals, as well as from Krivoy Rog iron ore
slags, indicates native developments requiring -
considerable engincering capability.

41. The Soﬂct Bloc is estimated to have re-

_serves of at least 300,000 tons of recoverable -

equivalent uranium metal present in deposits
similar in nature to those now mined. Of the
known deposits being worked only the Thurin-,
gia deposit in East Germany and the Krivoy
Rog deposit have apparent reserves matching
many uranium mining districts of the western.
world. Neve.*heless, the Soviet exploitation
of numerous s.nall-reserve deposits has sup-

 TOP~SECRET
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plied, and can continue to supply, all the
;ranium required in the Soviet nuclear energy

" program. Present ‘mining and ore concen-

tration costs are high, but this situation can
be altered quickly by the discovery of one or
more large reserve deposits similar to the

Ambrosia Lake deposit in New Mexico or the

Blind River deposit in Canada. The proba-
bility of such a find seems excellent due to the -

. geological diversity of the USSR.

RET

42. The rate of future expansion of uranium
production in the Soviet Bloc is estimated to
be 400 metric tons of recoverable equivalent
uranium metal a year. At this rate, approxi-
" mately 230,000 metric tons of equivalent
uranium -metal will have been available to
the USSR through 1965. (Table 3, below.)
This figure is subject to large margins of
error, however, since rctual production will .
depend upon Soviet policies and plans.

Table 3

ESTIMATED SOVIET BLOC RECOVERABLE EQUIVALENT URANIUM METAL PRODUCTION

THROUGH 1965

(.\Ictiric Tons, Rounded)

1065 . 0,800 G000 2,000 1 , 400

S S

‘ i Total
) k. Bul- Ru- Hun- . Total . Cumula-
:Find of Year USSR Germ. Czech. garin  Poland msania gary China Annual tive
Pre 1946 Stocks 20 200 - 70  Nomi- 300 - 300 .
< : o nal )
1946 o . 130 60 30 Nomi- 200 500
' o ) nal . : .
1947 : 100 300 My 20 Nomi- . . o 600 1,100
: ’ : nal . N :
1948 625 - HO 1h0 30 20 o .. 1,300 2,400
1049 1,065 1,000 250 60 10 ce .. 2,400 4,800 .
1950 1,335 1.300 00 100 40 .. .. . 3,200 - 8,()()()
1951 2,470 1,700 H00 150 40 .. - .. . Nominal 4,900 13,000
1052 . 2,680 2,400 600 200 40 H0 .. *(40) 6,000 19,000
1053 ' 4,345 3,300 K00 300 40 160 .. (40) K],000 28,000
1954 C 4,060 3,800 1,000 A0 40 $00 - . (60) - 10,100 38,000
10955 5,570 4,300 1,200 600 40 500 .. (60) 12,200 50,000
1956 . . 6,270 ! . ('r()(l' 1,400 K00 40 - 600 Nomi- (80) 13, 700 64,000
) . : nal ’
19537 . 7,040 5,000 1,600 900 40 700 100 (100) 715,500 79,000
1058 7,700 5,000 1,600 1,000 - 40 - 700 200 (200) 16,200 a6, 000
AR ) 7.800 5,000 1,700 1,000 ¢(40) R0 300 (100) 16,600 110,000 .
1060 ) ) 7,800 5,000 1,700 1,000 (40) K00 400 (HO) 16,700 130,000
1961 CR,200 0 5,200 1,800 1,200 (40) CRON K00 . (700) 17,700 150,000
ST o R,600 5,400 1,800 1,200 (Hy) 1,000 600 (1,000} 18,500 170,000
1063 : _ 9,000 5,600 2,000 1,200  (40) 1,000 700 (1,200) 19,500 190,000
Cle6s 9,400 5.800° 2,000 1,400 (40) . 1,200 |00 (1,200) 20,500 210,000
4m 1,200 400 (1,200) S 21, 300 230,001

- & Production retained by Chinn or Poland (after 1958) and not inetuded in total annual or total cumulative production

which ix all shipped to or produced in the USSR,
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U-235 PRODUCTION

ne

Basis For Estimating U-235 Production
43. Two operating gascous diffusion U-235
separation plants have been positi'vely identi-
fied in the USSR, one at Verkh-Neyvinsk in the
" Urals, the other north of Tomsk in central
. Siberia. A third plant is estimated to have
started operating recently near Angarsk in the
Lake Baykal arca (Fig. 2). We believe, based
on our.analysis of Soviet electric power sta-
tistics and the difficulty of hiding very large
power consumers, that no other large gascous
diffusion U-235 plant. exists. Significant cu-
mulative Soviet U-235 production by ultra-
centrifuge or other methods is unlikely.

44. During the past year considerably more
precise information has led to a reduction in

our estimate of the clectric power used by the-

first two gaseous diffusion plants. = At Verkh-
Neyvinsk in recent years, installed 220-kv
transformer capacity lagged the installed ca-
pacity of 220-kv power lines feeding into the
site, and an additional line was dclayed more
than a year beyond published Soviet expecta-
“tions. An additional delay in providing more
power for Verkh-Neyvinsk from Verkhne Tagii
" has also become apparent. The first of two
200 MW gencrators at Verkhne Tagil was
originally scheduled, according to Soviet press
treports, to begin operation in 1958, but in late

1959 it appeared that this genetator would -

~not become operational until late 1960.  Esti-
mates of recent power use at Tomsk have also
been somewhat reduced due to a better under-
standing of the performance and construc-
tion schedule of the ‘on-site, dual-purpose
“reactor station there. The decreases in our
gascous diffusion power estimates ‘largely
account for the 20% reduction we have
now made in our previously estimated value

" for mid-1960 cumulative U-235 production.

(Table 4, page 19.)

4%. The date when operations started at the
U-235 plant believed to be in the Angarsk
" area Is in considerable doubt, since available
information leads to dates in either early 1958

T

CRET

as we estimated last year, or late 1959, the date:
of the probable start-up of the large, on-site
power plant. We have selected the carlier
date to account for construction time sched- -
ules and an increase in unidentified power use.

in the area in 1958./

We cannot exclude the possi-
bility that Angarsk, like Tomsk, may produce

. plutonium as well as U-235.

46. Of considerablc significance is the cvidence
suggesting that the Sovicets began to supply
an additional 500 MW to the plant at Verkh-
Neyvinsk during the mid-1959 to late-1961
period. Reports also indicate that' no new .
buildings were to be added to the plant dur-
ing this period. The installation of a new
barrier is consistent with. this information.
Installation of a new barrier would permit
increased efficiency in electric power utiliza-
tion and an increase in production without an '

“increase in plant area.

47. We have assumed a moderate 'rate‘of ex-
pansion in production capacity through 1966:

“This assumption is based on the indicated in-

crease at Verkh-Neyvinsk through 1961, the
assumption that Tomsk will expand by 1965 to

_the size of Verkh-Neyvinsk, and the assump-

tion that Angarsk will reach cqual size by
1967. No additional increase in plant effi-
ciency is forecast for this period, though addi-
tional barrier improvement is certainly pos-
sible. Although possible, no expansion’ after
1966 has been included in the production we
calculated for 1970.

Estimated U-235 Production .

48. Our cstimate of Soviet U-235 production -
is tabulated below (Table 4, page 19) in terms
of cumulative production of uranium enriched
to 93% U-235 conteént. It includes the 93% -
cquivaient of materials produécd at lesser en-’
richments. ’
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Margins of Error ' _
49. It is very unlikely that actual Soviet cumu-

Yaaoa

ET

lative U-235 production lies outside --25% to

- --50%
mid-1960."

sion in the Soviet U-235 program is subject
to wide margins of crror, especially as Sovict
intentions for- the period after 1965 are prob- -

of the 52,000 kg value estimated for

Our estimate of post-1960 expan-

ably not yet .formulate

d. However, a fairly

good confidence level can be assigned to a
© .50 error range for the estimated mid-1963

cumulative production. Thereafter, a mean-

ingful margin of error cannot be assigned.

PLUTONIUM EQUIVALENT PRODUCTION-

" 50. Major facilities
tonium have been i
the Urals and nor

for the production of plu-
dentified near Kyshtym in

th. of Tomsk in central

" "51. Detailed study during the past year of all

TS 117650,

" siberia.  (Fig. 2.) Plutonium production fa-
~ cilities may exist at other localities, but none
‘have been identified to date. It is believed
unlikely that they would have remained un-
detected had they started producing more
- than five years ago.

available information relevant to the large
unexplained atomic ecnergy. site near Kras-
noyarsk in central Siberia has led us to believe
now that it probably does not produce plu-
tonium. No other suspect early plutonium
production site has been identified in this

_gcncral area.

" In order to accept the estimate of Soviet cumu-
. lative U-235 production (Table 4) the Assistant
Chief of Naval Operations (Intelligence), De-
partment of the Navy, finds that he would have
to accept major tactors of Soviet :apability
which are in his opinion not sufficiently sup-
ported by avallable evidence. These factors in-
clude: (a) inttial operation dates of the produc-
1.~ = nts (b) power consumptlion, and (c) use
o5+ "% diffusion technology and new equip-
i - Towever, he believes that improvements
11 Suviet basic technology and plant efficiency

. .-ave bheen tncorporated in the plants installed

during 1953-1960.

_The Assistant Chief of Naval Opcrations vtln- '
of the Navy, helleves’

telligence), Departmens
that the lower limits of the cistimnted values for

the cumulative production of U-235, although
high, are the more nearly correct.

54. However, the continuing major discrep-
ancy between the estimated amounts of ura-
nium ore procured and processed, and the

much smaller amounts required for the esti- .

mated quantities of U-235 and of plutonium
can

equivalent j
not be explained without making onc or more
of the following assumptions: a) that the So-
viets have deliberately maintained a large -
stockpile of uranium feed material; b) that

“the term plufonium equivalent Is used 1o cover
all renctor products, such as plutonjum, tritium,
U-235, polonium, cte. oo

T

bohe




major delays have occurred in site construc-

tion, or

55. The USSR normally maintains iarge state
reserves of a wide.variety of strategic materials
which are considered a high priority necessity.
However, we lack specific information indicat-
ing cither the existence of a uranium state re-
‘serve or of the magnitude of state reserves of

" comparable strategic materials. The surplus
. indicated by the above comparison of uranium

production with that required by the krypton-
‘based fissionable material production estimate
is equivalent to all ore mined during the pre-
ceding -three 2nd one-hzalf years after making
allowance for pipelines and local reserves. On
the other hand, there is recent evidence of pro-
“duction operations which, if generaily adopted,
would make more economical use of uranium
and would create even further imbalances be-
tween our estimates of ore production and

. Lm_m_jllutonium equivalent produc-
- Tton, ¢ same time, the procurement of

about half the uranium, of most of the surplus
from non-USSR sources, could be explained

" through overexploitation to pre-empt these

sources.

irradiated fuel elements from this. reactor
were processed at Kyshtym, there could have
been a delay of one or two years in their
rocessing

58]

59. We estimate that the most likely value of
Soviet cumulative plutonium equivalent pro-

duction through mid-1960

56|

57. It is also possible that the Soviets have cn-
countercd major delays in the construction
and operation of reactors or chemical process-
ing plants. For example, the chemical separa-
. tion plant at Tomsk wos vl completed until
“about three-to-four years after the start of
construction and two-to-three years after the
startup of the first Tomsk reactor. Unless the

\——r—t/‘/ This valuclﬁmm_/
| “several interpretations of the available site in-

formation. However, in view of the large esti-
mated Soviet ore supply, we believe that any
planning should also give serious considera-
tion to the possibility of higher plutonium
equivalent production values. We have there- -
fore presented an alternative estimate based
on what we would consider to be a more rea-
sonable, although not complete; utilization of
the estimated Soviet uranium ore than that

The alterna-
{ive valucs would require that The Soviets have
an unknown third site or the maximum possi-
ble reactor capacity consistent with available

data on known sitcsl
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4 presents the probable estimale and an al-
. ternative estimate.!! : '

" Future Plutohium Production

" 60. qumulative estimate

~ hasbeen extrapolated to later years by adding
estimated production from currently known
expansion of facilities through mid-1961, and
thereafter adding 30) kg. per year in each

. year to account for construction of the
planned dual-purpose reactors and for pnwer.

level increases. After 1965 no additions are
" assumed, ‘although they are well within the
Sovicts’ capabilities.
nium-based cumulative plutonium production
estimate has been extrapolated on a similar
- basis. ;

“The Assistant Chlef of Naval Operations (In-
telligence), Department of the Navy considers
the alternative estimate based on ore availability
to be too tenuous and hypothetical for useful
guidance. He believes, therefore, that the esti-
mated quantity of uranium ore procurcd and
‘mined by the USSR is not a suitable parameter
for estimating plutonium production. The As-
_sistant Chief of Naval Operations (Intelligence),
Department of the Navy, recognizes the fact
that estimated -Soviet uranjum ore acquired in
excess of that used in producing the amount of
plutonium ~Jamounts
‘to a stockplle of several years. He believes such

a stockplle to be normally consistent with gen- .

eral Soviet stockpiling practices, with the un-
predictable quality of the uranium ‘deposits In
the USSR, and with delays and cutbacks in
their nuclear power program. He would there-

fore omit from NIE 11-2-690 the uranium-based .

plutonium equivalent estimate,

Table:

The alternative ura-

61. If there have bech major delays in the
completion of chemical processing facilities,

" or if there is a recently constructed unidenti-

fied reactor site, we woild expect a much more
rapid increase in Sovict plutonium equivalent
production than that assumed in our
extrapolation of thc‘ estimate.
Further, it is within The Sovicts' capabilities
to make greater yearly additions during the
1960-1965 period than we have assumed. In .
view of the strong incentives for the USSR to"
increase fissionable material production and.
to increase utilization of available uranium,
we believe the more likely future values may
lie between the two estimates and may ap-
proach the upper values in the latter part of
this period.'” : :

Margins ‘o‘f Errof

[While uranium is available to support
much larger estimates, actual production

values much greater than those given by the
uranium-based estimate become increasingly
improbable even when allowances are made
for a large undetected site. No meaningful
error can be assigned to post-1960 estimates.’
Actual future production will depend on Soviet
plans and policies, particularly those regard-
ing the stockpiling of small-yield tactical and
air defense weapons.

»The Assistant Chief of Naval Operations (In- .
telligence), Department of the Navy, belleves
that the more likely tuture values of Soviet
plutonium production will continue, as in the

past, to lie near the values in the

estimate.
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Table. 4

FXTIMATED ROVIET l-'l.f_h’_l(l.\'z\lil.l'l MATERIALS PRODUCTION »®

(Cumulntive Production in Kilograms, Rounded)

“Plutonium  Fquivalent.© ('I‘}ml_rk_‘_—n_'_l
“values are considered to be more Tikely through
mid-1060.7  The more likely future valies
may lie between the two values, and may
approach the uranium-hased values during the

Available for Intter part of the period.) -
Total Weapon Use / Uranium-Based

U-245 (935 ¥

Mid-\"i-ur

1950

1951
1952
1953
1954
1955
1056
1957
1958

1959

1960
1961
1062
163
1964
1965

25 . .. : 120 R0

160 o .. C370 320

600 500 ‘ C600 840
1,550 1,400 1,100 1,500
3,300 3,000 1,600 2,500
6.300 6,000 2,300 3,800
10,600 9,900 3,100 5,600
16,500 16,200 3,800 7,800
T 24,000 23,700 4,700 10,500
36,000 35,600 6,400 13,300
52,000 51,000 8,400 16,400
76,000 74,000 10,700 19,700

106,000
140,000
175,000
220, (HH)

103,000

© 135,000

167,000
212,000

13,300
16,200
19,400
23,000

23,300
27,200
31,500
36,000

E i3

1970 450,000 B 10,300 63,400

o See parageaphs 49 and 59-62 for the uncertainties ar. ¢ ranges of error in these estimates,
v Preduction of less-highly enriched uranium is includ o as equivalent quantities of 930, material. -
« Non-weapon uses of plutonium are expected 1o be negligible during the period of this estimate,

W For the view of the Assistant Chief of Nnval Operations (Intelligeneis), Department of the Navy on cumulative
~ U-235 production and plutoninm equivalent produetion se6 footnote 11, page 16, and footnote 14. page 18. o
147 The Director for Intelligenee, The Joint Staff does not agree that the most likely value of Soviet cumulative pluto-
nium equivalent product ion_through mhid-1960 is that based on Paragraph 59).  Instead he believes
sufficient ju_sliﬁmt jon exists to warrant considering the uranfur = fmate of plutonluni cquivalent ns an
equnlly likely value . . : . : . .
Thix view is based on the following: . : .
n. The marked difference between the extimated nmounta of uranium ore procured and processed and the smaller”
awmonnt required for the atimate of plutonium equivalent production (Table 4), coupled with the
notation that this difference would involve 1344 vear storkpile of ore plug pipeline and loeal reserves—utilization
‘which is not considered the most reasonable.  (Paragraph 54 and 55). . ’ :

©. The possibility that plutonitum is produced at an unidentified aite. - (Paragraph 59). ]

f. The judgment that caleutated maximum possible reactor eapacities at Kyshtym and Tomek are not, incon-
sistent with a plutoninm production value abont twice as large (16,800.kg)) (Parn-
geapias 53 and H0), - :

g. ‘The possibility that Angarsh may produee platoniom.  (Paragraph 45).

h. The unknown status of the facilities nt Krasnoyarek previously estimated naon pisttonium producing and
chemieal separation site. (Paragraph 51).
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V. THE SOVIET NUCLEAR WEAPON PRO-

GRAM

' NUCLEAR WEAPON ‘RESEARCH AND DEVELOPMENT

63. The Soviet nuclear weapon program has
undoubtedly been supported by research con-
ducted at a number of institutes and labora-
torics in the USSR, particularly the Institute
of Atomic Energy of the Academy of Sciences
(formerly Laboratory 11;, Moscow. '

#4. The main Soviet center specifically con-

cerned with nuclear weapon research, develop-
ment, and design is located at Sarova

about 250 miles east of Moscow ( Fig.
3). During the 1950-1953 period, the instal-
lation was composed of a number of secure
compounds dispersed within a wooded re-

 stricted zone about 100 square miles in area.
The various compounds included laboratory-

type buildings, machine shops, an under-
ground instaliation which shipped out a prod-
uct under heavy sccurity, and at least one
high explosive test facility. High-quality

technical personnel worked in the restricted -
arca, and frequent explosions were heard in -

the vicinity.

. 65. There are indi‘cations that the Sarovd in-

stallation has been active in.the Sovict nuclear

weapon program since at least 1947.  Nuclear

.. test devices were probably assembled here and
“technical personnel from the center were un-
. doubtedly intimately concerned with the nu-
clear testing at the Semipalatinsk proving

ground, Novaya Zemlya, and other test wreas.

FABRICATION AND STOCKPILING

66. There have been indications for some
years .that a large industrial installation at
Nizhnyaya Tura in the north
central Urals is involved. in some way in the
Soviet atomic¢ cnergy program.. Recent infor-

“mation indicates that this installation is con-

cerned with the fabrication cnd stockpiling of
nuclear weapons (Fig. 3).
cludes several factory arcas, one of which
reportedly processes cxplosives; several areas

The complex in-

contain'ing partly-buried puildings; and one
arca with. a transformer yard and cooling

“tower,

67. A large thermoclectric power plant ncar
the old town of Nizhnyaya Tura probably went

- into operation carly in 1951; Although most

of the power gencrated s exported southward,

‘we believe that the atomic energy installation

at Nizhnyaya Tura commenced operations at
about the same time that large amounts of
clectric power became available locally.

68. A sccond nuclear weapon fabrication and
stockpile complex may be located in the vi-
cinity of Yuryuzan (Fig. 3).
We arc uncertain as to the date of initial
operation of this complex, but it apparently
was constructed at a later date than.the
Nizhnyaya Tura installation. '

69. The general Urals region contains a large
number of atomic encrgy enterprises which
since 1951 would have been able to provide
the Nizhnyaya Tura and Yuryuzan plants
with the materials necessary for the fabrica-
tion of nuclear weapons; ie., U-235 from

. Verkh-Neyvinsk, uranium metal from Glazov,

and plutonium and tritium from Kyshtym.
Heavy water plants at ‘Berezniki and Kras-
notur'insk could have provided deuterium.
(sce Figure 2).

National Assembly and Stockpilé Sites

70. We believe that carly weapons produced
at Nizhnyaya Tura were stored in the general
vicinity of the production area, and that a
contral stockpile facility still -exists in the
Nizhnyaya Tura complex. After two or three
years' production, however, the requirement
probably devcloped for a dispersed storage
system. There are indications that planning
for an extensive assembly and storage sysiem
was underway by 1952, and the first dispersed
national assembly and stockpile sites were -
probably under construction during the 1952

to 1954 period./

L
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Storage Sites at Arctic Staging Bases
71. At least uclear weapon storage fa-

cilities are believed to be located in the vi-
cinity of probable major Long Range Aviation

~ staging airfields in the arctic.[

hese sités may have somc as-
sembly capability. It is possible that other
similar sites exist in the far north, the most
likely location being in the central arctic.

Soviet Airfield Storage Sites

72. We have evidence that operational storage
facilities for nuclear weapons are associated
with certain airfields in the Soviet Union

All of the above airfleld -
sitcs are home bases for Soviet Long Range:
Aviation units except two which appear to
serve Naval Aviation. There are indications
that similar storage sites exist at other Sovict
airficlds, and we cstimate that all primary -
LRA bases have a nuclear weapon storage
capability.

- Other Operational Storage Facilities

73. We have no firm cvidence of the existence .
of operational storage facilities specifically
designed for nuclear weapons other than those
at LRA and naval airfield sites. However,
the Soviets may weil have a nuclear storage .
capability at a number of tactical and naval’
airficlds. Soviet tactical doctrine and train-
ing, and nuclear testing specifically oriented

to ground and naval requirements, -indicate

that nuclear weapon storage sites arc probably
also available to units of the Soviet ground
forces and to certain naval surface and -sub-
marine forces. '

74. The Soviet guided missile. program‘ has

_ clear requirements for nuclear warheads, par-

ticularly in strategic attack and certain ajr
defense applications.  Although there is to -
date no confirming ecvidence, we might ex-
pect to find special security arrangements and
provisions for check-out and .storage of nu-
clear warheads assoclated with appropriate
operational missile installations,

WEAPON DEVELOPMENT PROGRAM

75.

we
‘have nio cvidence that any sSoviel nuclear
tests have been conducted since that date,

- although covert tests could have been con-.

ducted.™ In view of the continuing mora-

“ For the likelthood of Saviet evasion of a mora-
torlum and the possible gains from such evasion,
sec Annex A to NIE 11-2-60, SNIE 11-9-59
(SECRET), and SNIE 11-9A-58 (SECRET/RD).
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torium on nuclear testing, we are assuming

that Sovict stockpile weapons will only under-

go marginal improvements from 1959 deslgns
(See Table 5). We have discussed future
capabilities if testing were rcsumed only in
general terms. .

'76. No significant changes in our previous

cstimates have resulted from further analysis

" of ihe data from the last Soviet test series.
Minor revisions have been made in Table 5,
‘page 23, Evaluation of Soviet Nuclear Tests,.
and in our estimate of present capabilities.

Present Capabilities
71. Based on our analysis of their nuclear

test program, we believe that the Soviets have
suitable weapon types available to meet their

.- present basic requirements.

78. We estimate that at present the Soviets

" have the capability to produce thermonuclear

e Rt e

i

- . }

:

ET

(TN) weapons in ‘the following yield and
weight classes |

79. We believe that the Soviets also have the
capability to produce fission weapons in a

‘variety of types and yiclds, including boosted

and pre-initiation proof thermonuclear pri-
maries and fission weapons (See Table T
page 31). ' o

MT'
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80. Gun-Assembly Weapons. Although the
USSR is not known to have tested nuclear
weapoil» employing gun-type assembly, it is
_consia:ved that, because of the simplicity of
~ design, weapons of this type could now be
available in stockpile. These weapons would,

however, require large amounts of fissionable
< N .. materials. Therefore, we estimate that if
BN - - [ the Soviets stockpile gun-assembly weapons
o at all, they would stockpile only small quan-

- tities of these weapons. One possible version
“of this weapon, suitable for artillery shell

applications, could be eight inches in diameter,

. weigh about 250 pounds,|

s NIRRT T TR S S
. T - v ' "

e

EES

81. Extremely. Light-Weight Devz‘ces@
We have detected no tests

in which analysis indicates the
~ Pharacteristics which wou
be associated with the firing of an extremely
|- light-weight device. [

<

T 82. No direct infornration is available on che
 specific nuclear weapon types.in the USSR
stockpile.. Our estimaie of present Suviet
nuclear weapon development capability
has been bascd cit data ac-
od T connection with the 74 known Soviet
tests and has used US weapon technology as

Me

‘ i

Capabilities Without Further Nuclear

Testing ' .
84. We estimate that the Soviets would not
stockpile TN weapons of radically new design
or with major changes in nuclear .material
requirements without test- -
ing. Such changes would require at least a

mock-up test. :

86. We believe that there could be only lim-
ited improvement in existing fission weapons -
to be stockpiled without further nuclear test-
ing. These would probably be limited to
‘changing compositing ratios in cores to vari-
ations in the amount of deuterium and tritium
to change the yicld of boosted weapons, and
to improvements in high-explosive compo- .
‘nents. ' :
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* Capabilities Under a Limited Test Ban*
'87. Under the assumed conditions for a lim-

ited ban, the Soviets could continue to de-
velop, improve, and proof-test small weapons

'- yielding less than 20 KT. Consliderable prog-

ress could also be made by using mock-up

‘tests for small TN weapons, but at a slower

rate and with less confidence than under

- conditions of unlimited testing.

Capabilities With Unlimited Testing

" 88. The uncertainty as to the date on which
_unlimited testing might be resumed, if in fact -
it is ever resumed, prevents any specific esti-

mate of future Sovict nuclear weapon capa-
bilities. However, the "Soviets undoubtedly
will continue to carry out research and de-

. velopment work on nuclear weapons, and thus

have new ~nd improved designs ready to test

if unlimitaed testing is resumed.\

\/ POSSIBLE SOVIET ALLOCATIONS OF

" _FISSIONABLE MATERIALS TO WEAPON

" STOCKPILES, 1960-1 963
INTRODUCTION

89. There is still insuMcient evidence to sup-

" port'a firm éstimate of the Soviet nuclear

weapon stockpile by number, type, or mission.
In particular, reanalysis of the evidence re-
lating to plutonium cquivaient production has
given rise- to considerable uncertainty as to
the quantities available to the USSR. In these
circumstances, we beliecve that it would be
unwise to present any detailed estimates on

* Assumed to 1imit testing to completely contained
underground nuelear explostons glving n selsmie

T algnal less than 473 Riehter maguitude the
ecemivnlent” of 20 KT completely  coupled in
Rainter tufl), o

RET

the composition of the Soviet stockplle. How-
ever, it is possible to arrive at ‘'some broad

judgments as to the Soviet employment of

nuclear weapons, the relative emphasis on

such weapons for various missions, and gen-

eral Soviet nuclear weapons capabilitics.

These judgments take into account the fol-

lowing factors: - '

a. Our evaluation of the Sovict nuclear
test program and its implications for weap- .
ons development and stockpiling; :

b. Our estimates on the availability of
fissionable materials; | _

¢. Intelligence information on stockpiling
practices and doctrine for the use of nuclear
weapons for various purposes;

d. Our assessments of Soviet strategy and
military policy as set forth in NIE 11-4-59,
“Main Trends in Soviet Capabilities and
Policies, 1059-1964,” 9 February 1960;

e. Our estimates of Soviet development
and deployment of weapon systems as sct
forth in NIE 11-4-59, and in NIE 11-8-59,
“Soviet Capabilitics for Strategic Attack
Through Mid-1964," 9 Fcbruary 1960.

90. Our consideration of the Soviet nuclear
weapon stockpile deals with the yecars 1960
and 1963. We have not considered the period
after 1963 because our estimates on the de-

- velopment, production and deployment of So-

vict weapon systems, and particularly the
ICBM, become much more uncertain after
that date. Uncertainty also pervades our
estimates on the future availability of fission-
able materials. No meaningful margin of
error can be stated for the estimatc of cumu-
lative U-235 production after 1963, or for
the estimate of plutonium cquivalent pro-
duction after 1960 ' :

'91. We cannot estimate what portion of the
Soviet nuclear weapon stockpile is likely to
be in a ready status. A small percentage of -
weapons would be in the pipeline, or under-
going malintenance, retrofit, or refabrication
nt any given time. These weapons would not .
be immediately avallable for use by the mill-
tary forees. ’ - oo
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THE SOVIET TEST PROGRAM

92. The Soviet test program over the years
has reflected the development of nuclear weap-
ons to meet a wide varicty of military require-
ments. The 74 Soviet tests detected have
been. almost evenly divided among the low-
yicld, medium-yicld and high-yield tests.
However, some of the low- and medium-yicld
tests probably werc related to the develop-
ment of thermo-nuclear weapons. Likewise,
some of the high-yield shots may have con-
tributed to the improvement of lower-ricld
wrapons.
Soviets tested their ﬂrstmthcrmo-
nuclear weapon, greater emphasis has been
placed on the high-yield category. Of the 31
tests detected during 1958, about one-half

were high-yicld shots, and 10 of these were in

the megaton -range.. The weapon designs
tested In 1958 could now be stockpiled in
significant quantities. On the basis of the
evidence provided by Soviet nuclear testing,
we conclude that the Soviets now have avail-
" able a wide spectrum of fission and thermo-
nuclear weapons which is probably adequate
to meet their present basic military require-

“of plutonium equivalent production.

ET _ _ 33

the evidence has led to a reduction in our -
cstimates of cumulative Soviet U-235 pro-
duction, and to two widely differing estimates
(Sce
Table 4, page 19). The lower plutonium esti-
mate is considered to be more probable at
present.**  We believe that the more likely -
future values may lie between the two esti-
mates and may approach the higher estimate

“in the latter part of the 1960-1965 period.”!

Since. November 1955 when the

ments,

The USSR Is not known to have tested gun-

tvpe weapons, but it is considered. because of

the simnlicity of design, that weapons of this

type could have been developed.

AVAILABILITY OF FISSIONABLE MATERIALS

93. Basic to any consideration of the Sovict
nuclear weapon stockpile is the estimated

amount of fissionable. material available for
weapons fabrication. A re-cxamination of

" Number ‘ _ Yield ‘
X fow-yield (less than 25 KT
2. Medium-vield (25 to 100 KT
26 . High-yleld (greater than 100 Qg
) includes 16 tests in the megaton
© . range) :

By

lT'm 3, we ostimate that the amount of fission-

able materials available will have increased

. markedly, but the same approximate ratio

between plutonium equivalent and U-235
probably will persist.

94. Our cstimates of Soviet stocks of fission-
able materials are subject to wide margins of
error (see paragraph 49, 61 and 62). Varia-.
tions of this order in the actual amounts of
fis-ionable material available would of course
sharply affect Soviet allocations. The efTect
‘would be felt with greater acuteness in some
categories than others, especially if the quan-
titics of fissionable material approach the.
lower limits of the estimates.

SOVIET MILITARY DOCTRINE. AND POLICY -

95. Although the Soviets cannot be certain as

. to the nature and duration of a general war, -

they appear to assume that it would com- -
raence with massive nuclear attacks upon the
homelands of the opponents. Nuclear weap-.
ons would also be employed in the subsequent
struggle which would be characterized by e

" For the view of the Dlrcctdr f;n‘ Intelligence, The
Jolnt Staff, see footnote 17, page 19,

“For the view: of the Assistant Chief of Naval
Operations (Intelligence), Department of the
Navy, see footnote 15, page 18. :
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‘essary.

' 96. On the basis of our estimates on Soviet
““strategy and military doctrine, we believe that
. thé_lr.military policy will almost certainly con-
~tinue to rest on their concept of an appropriate
balance between conventional and nuclear ca-
_pabilities.. They apparently continue to be-
" lieve that a general war launched with stra-
. tegic nuclear attacks would turn into a pro-

total commitment of remaining forces and

. weapons. -In any future conflict short of

general war we have estimated that the So-

“-viets probably would seck to exclude the use
of naclear weapons because of their superiority -

in conventional forces. At the outsct of such
a conflict they would probably make a con-
siderable effort to avoid being the first to

_use nuclear weapons, but would undoubtedly

respond, in kind, to Western use of nuclear
weapons, if they considered it militarily nec-

tracted conflict in which other forces would
be needed on a large scale.
portant is their belief that their military
policy requires a range of capabilities permit-
ting flexibility in the choice of means and the
scale of operations in accordance with the
political objectives sought in a particular area.

" Therefore, we believe that the Soviets will

almost certainly continue to maintain sub-
stantial ground, air, and naval forces.

97. To 'thc maximum extent feasible, these

“forces will be dual purpose, capable of em- :
ploying either nuclear or non-nuclear weap- .
“ons. The principal obstacle to the achiecve-

ment of this goal is to be found not in Sovict
nuclear technological capabilities, but in the
nature of the Sovict fissionable materials

stockpile, specifically in the limited amount of
. plutonium equivalent estimated to be avail-

able. If, as we estimate, the Soviets have not
yet achieved a state of “nuclear plenty” the
various missions would necessarily have to

“compete for allocations of fissionable mate-
‘rial.  In line with our estimates of Soviet,

strategy and, considering the characteristizcs
and-numbers of the available delivery vehicles,

we believe that the USSR has probably given
" the largest allocation of fissionable material -

Lo its long-range air and missile weapon sys-

T

But more im- -

ET

tems. The remaining material probably has
been apportioned to delivery systems employed
in other air, ground, and naval operations. -

LONG RANGE STRIKING FORCES

98. Ballistic Missiles. We have estimated that
within the next few years, ballistic missiles
will constitute the main element of Soviet
long-range striling forces. Included in this

" category are ICBMs and submarine-launched
~ ballistic missiles estimated to be in operational

inventory and such medium-range (700 and

1,100 n.m.) missiles as are estimated to be

available for an initial salvo capability against.
land-based retaliatory targets within their

range.*> Their most effective use would

clearly ‘se with high-yicld thermonuclear war-

heads, and Soviet nuclear tests indicate the

development of weapons suitable for missile

applications. There is little evidence as to the

deployment of these ballistic missiles, and
none on the storage of nuclear warheads for

these missiles. '

99. Consideration of all factors leads us to
estimate that the Soviets would ecquip all
ballistic missiles in the category described in
paragraph 98 with thermonuclear warheads.
For purposes of this estimate, we have assumed
that they would equip these missiles with war-
heads of the maximum yields attainab.n.®*

»In addition to these medlum range missiles
which constitute an “on launcher” capability,
the USSR probably Is also producing’ such
misstles for subscquent. use in the initial phase
of a general-war and for employment in later
phases of a sustained conflict. Sce NIE 11-8-59,
paragraphs 66-67. . - _

*The Assistant Chief of Staft for Intelligence,
Department of the Army, and the Assistant
Chief of Naval Operations (Intelligence), De-
partment of the Navy, do not concur with the
implicd judgment that the Soviets would equip
all of these ballistic missiles with warheads of
the maximum ylelds avatlable. In their opinton, - -
many of the missions assigned to the 700 and .
1,100 n.m. range missiles could be as effectively,
and more efMciently, performed with lower yield
warheads. See, also, their footnote to Figure 4. '

T

TS 117650 | [




These .weapons would
ave an aggregate yield of about 1,000 MT.

~ About one-half of this aggregate yield could

be directed against the continental Us

through the use of ICBMs and submarme-

launched missiles.
100. The number of ballistic missiles in the

. category described in paragraph 98 is expected
“to increasc markedly over the next few years.

These weapons would have an ag-

“gregate yield of about 4,000-5,000 MT, at

least 80% of which could be directed against
the continental US.2* '

101. Long Range Aviation. There is ample
evidence that the Soviets, early in their nu-

‘clear weapons program, decided upon the

extensive deployment of nuclear weapons to
Long Range Aviation. In 1952, the Soviets

probably began construction of the nuclear
storage sites which have been identified at

numerous Long Range Aviation bases, and we
estimate that all primary LRA bases have a
nuclear weapon storage capability. In their
test programs, the Soviets clearly stressed the
rapid development of thermonuclear weapons.
All of ‘these weapons would be suitable for
bomber delivery. At present, Soviet long-

s A

range atlack capabilities rest primarily upon » " _
bombers, all capable of dchvermg hxgn-yxeld- T
nuclcar weapons. - :

102. We believe that the Sovicts wxll seek‘
to provide nuclear weapons. for all long-range
bombers intended for weapons delivery in the
event of general war. They may also wish
to provide a certain number of weapons for
multiple bomb loads in some attacking air
craft and for restrikes by surviving uncxaxt
We believe that virtually all of these weapons
would be high-yield thermonuclear types, and "

~ that most of these probably would be in the

megaton range.

' 103. The numbers of weapons allocatcd to

Long Range Aviation in mid-1960 could vary .
widely depending upon opcrational planning, -
the size of weapons employed, and other fac-

‘tors. However, we believe that Long Range

Aviation could now have on the order of a
thousand nuclear weapons|

/The aggregate

~*™The Assistant Chief of Staft, Intelligence, De-

partment of the Alr Force, belleves in view of

larger numbers of Soviet operational ICBM's

- estimated by the USAF for mic-1963, that a

substantially higher apggregate yleld (6, 000-7,000

MT) will be allocated to strategic missile forces.
(See NIE 11-8-59)

yield of these weapons could vary widely, but
we believe that .it may be on the order. of
2,000-3,000 MT.

104. We have cstimated that the Soviet long-

. range bomber force will decrease in size dur-

ing the period of this estimate. For this
reason and becausc of the heavy demands of
the growing Soviet missile forces, we do not' - R
believe that the numbers of nuclear weapons = |
allocated to Long Range Aviation in mid-1963 B
will increase greatly above present levels, if K
at all. The total megatonnage of the Long
Range Aviation stockpile could be increased :
markedly by 1963, with no increase in the

“The Assistant Chict of Staff for Intelligence, B
Department of the Army. and the Assistant
Chief of Naval Operations (Intelligence), De-
partment of the Navy, believe that in mid-1960,.
it is equally as valld to estimate that Long Range .
Aviation could now have no more than 500
nuclear weapons and still be considered nde-
quately armed for general war tasks. See, also,
their footnote to Figure 4.
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. AIR DEFENSE EMPLOYMENT

36 . ~T .

numbér of weapons, by re'placemc_nt ofa por-
tion of the stockpile with higher yield weap-

“ons of existing types.

" i05. A few Soviet nuclear tests appear to have
. been related to the developraent of air defensc
" . warheads. However, there is no evidence of

nuclear weapon allocations to present SAM
sites. If nuclear warheads are available at
these sites we believe it likely that they would

" be mounted on missiles, since no nuclear

weapon storage facilities have been identified.
We have estimated that the Soviets probably
are developing a low-altitude surface-to-air
missile system (SA-3) which could appear
in 1961 or possibly late 1960. It is possible

“that they will also develop a long-range, high-
“altitude surface-to-air missile system which

could become operational later in the period
of this estimate. Both of these systems could
employ nuclear warhcads.® o

10_6.'01_10 of the nuclear devices tested by the

" Soviets appears suitable for use in an air-to-alr

missile, and we believe that such a system
‘could become available this year, although
there is as yet no evidence of its development

or production. In the absence of further
" nuclear testing, progress in the very low-yicld
“devices suitable for air-to-air missiles would

be seriously hindered.

107. Two of the thermonuclear devices tested
in 1958 might lend themseclves to application
in an anti-missile missile, and we have esti-
_mated that such a system is probably being
developed and could become available some-

" tiine in the 1943-1966 period. Because we do

not Lelieve that it will become operational
pefore 1963, this system has not been con-

sidered in terms of its nuclear materials re-

quirements. However, if such a system were
“widely deployed, it would place new and heavy
‘demands upon Soviet stocks of fissionable ma-
terials, which would be felt even before actual

~ deployment.

n Qee NIE 11-5-60; “Soviet Capabilities in Gulded
Missiles and Space Vehleles,” 9 May 1960.

CRET

108. The rapid and extensive deployment of
surface-to-air missile sites in the USSR is in-
dicative of the high priority probably accorded
the air defense mission. Although Soviet
surface-to-air missiles are designed to be cffec-
tive with HE warhcads against aerodynamic
targets, nuclear warheads would be required
to give a significant probability for destruc-
tion of the nuclear weapons themselves. Such
warheads would also increase the Kill prob-
ability against the delivery vehicles. We be-
licve these considerations so decisive that,

| the Soviets
would seck 1o provide some portion of their
surface-to-air missiles with nuclear warheads.
Given the large allocation to long-range air
and missile systems that we have estimated,

" or even a substantially smaller allocation, the
Soviets would not have sufficient nuclear ma-
terial to provide nuclear warheads for all of
their surface-to-air missiles. However, con-
sidering all factors, we beljeve that they could '

. now have on the order of 600 nuclear-armed
" surface-to-air missiles available.”

109. Prioritics of various defended areas and
operational factors probably would cause vari-, '
ations in the numbers of nuclear warheads
allocated to- particular surface-to-air missile
sites. We have estimated that SA-2 missile .
sites are deployed at some 50 urban-industrial
arcas, and that by the end of the year such
_sites could be deployed at about 70-80 .loca-
tions, including about 60-65 urban-industrial

" areas.™ A more extensive program involving

a greater density of SA-2 defenses in certain.
locations, defense of additional targets, and
allocation to field forces could be completed
sometime in 1961. We believe that nuclear

«The Assistant Chief of Staff for Intelligence, De-
partment of the Army, and the Assistant Chief
of Naval Operations (Intelligence), Department
of the Navy, do not concur that the estimate of
600 nuclear-armed surface-to-air missiles is any
more valid than an estimate of several hundred
more or less which would result from different
assumptions as to operational planning, prior-
ities, and availability of fissionable material.
Sce, nlso, thelr footnote to Figure 4.

» gee NIE 11-3-60: “Sino-Soviet Air Defense Capa-

bilittes Throngh Mid-1065," 29 March 1960.
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warheads probably have now been provided
for the defense of Moscow and other areas
which the Soviets consider of great impor-
tance, but we doubt that nuclear-armed sur-
face-to-air missiles are available in all of these
arcas. Allocation of nuclear warheads for
surface-to-air missiles will probably increase
through 1963, but we consider it unlikely that
_ the Soviets will seek to provide such war-

heads for all missile sites and mobile units.

EMPLOYMENT IN SUPPORIT OF GROUND OPERATIONS

110. There is ample evidence in current So-
viet military doctrine and training that the
Soviets plan to use nuclear weapons cn the
. battlefield in support of ground operations,
although apparently not in very large num-

" bers. This doctrine visualizes delivery of nu-
clear weapons by a variety of methods in-
cluding rifled artillery, free rockets, guided
missiles, and aircraft. Evidence on the stock-
piling of weapons for such purposes is slight,
relating mainly to _possible nuclear weapon -
storage sites at certain tactical airfields. So-
“viet nuclear tests have reflected an interest
in a broad spectrum of fission weapons with
yields from about onc to 100 KT. The larger
medium and high-yicld wéapons could be de-
livered by aircraft or by the types of surface-
" to-surface missiles now believed available for
ground support. 'We have estimated that the
Soviets could now have as many as a few
‘thousand missiles of ranges up to 350 n.m., but
we believe that only a small portion of these
“would now be cquipped with nuclear war-
heads. Virtually all medium-range missiles
(700 and 1,100 n.m.) available for support-of
ficld forces would be cquipped with nuclear

warheads of varying yields.

‘111. Assuming allocations to long-range at-
tack and air defense on the order of those
noted above, we do not believe that the pres-
cnt Soviet stockpile permits the use of very
large numbers of low-yield nuclear weapons

for tactical uses. The smaller, more probable '

plutonium stockpile cstimated for mid-1960
“could provide on’ the order of a thousand low-

yicld and mc_(lium-yicld' weapons (including -

TO

those for tactical aviation and 700 and 1,000
n.m. missiles) for support of field forces.*
Given the alternate plutonium estimate, these

numbers could be increased markedly.'

112. By 1963, the limitations imposed by the
availability of fissionable materials will have
cased. considerably, but ground support weap-

‘ons will have to compete with increasing -

numbers of long range missiles for allocations
from a stockpile which will still be charac-
terized by a low plutonium to U-235 ratio.
However, Soviet nuclear ground support ca-
pabilities will be greatly improved, particu-
larly by the increased numbers of nuclear-
armed short and mecium range missiles which
will then be available for such use. _'

NAVAL EMPLOYMENT / N

113. There is firm evidence supporting the °
development of nuclear weapons for naval mis-

“sions. Of the weapons tested by the USSR,

a number of medium and low-yield weapon

 types would be suitable for use against naval

targets. There have been nuclear tests in the
Novaya Zemlya area which almost certainly
relate to naval effects or to the development
of naval weapons. We have evidence of nu--
clear wcapon storage facilities at naval air-
fields and belicve that nuclear weapon storage
sites arc probably also available to certain
naval surface and submarine-launched bal-
listic missiles, which require nuclear warheads

~ for maximum effectiveness.

114. The allocation to Soviet naval - forces
almost ceitainly Is being increased with the
growth in the numbers of guided missiles
available to naval units. We have estimated
that all submarine-launched ballistic missiles .
probably will be equipped with high-yicld
thermonuclear warheads. Nuclear warheads

“The Assistant Chief of Stafl for Intelligence,
Department of the Army, and the Assistant
Chief of Naval Operations tIntellipencer, De-
partment of the Navy, believe that other equally
‘as valid assumptions as to operational planning,
priorities, and availability of fisslonable material
would result in far different numbers of weapons
than cited here. Secec, also. their footnote to

Flgure 4. .

ET o
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‘ probaﬁly 1:av-2-also been provided for some por-

tioa of v, :ir-to-surface missiles employed by
Nzval aviaiion, and for some of the cruise-lype

- missiles now employed by a few surface vesseis.

Limited numbers of nuclear bombs, depth
charges, torpcdoés. and mines are probably
available for direct support of naval opera-
tions. Aside from the nuclear warheads for
submarine-launched ballistic missiles, Soviet

- naval forces may now have about 300 nuclear

weapons available.™ By 1963, we believe that

“the allocation to naval forces will have in-

creased markedly with the more extensive
deployment of missile systems. A further in-
crease is indicated by the growing require-

" ment for more effective anti-submarine weap-

ons to meet the threat posed by US missile
submarines. '

“'Thc Assistant Chief of Staff for Intelligence, De-
- ‘partment of the Army, and the Assistant Chief
“of Naval Operations (Intelligence), Dcp'artmcnt
" of the Navy, believe that other equally as valid
assumptions as to operational planning, prior-
ities, and avallability of fisslonable material
would result in far different numbers of weapons

than cited hcre. See,. also, their footnote to .

Figure 4.

ET

SOVIET NUCLEAR CAPABILITIES _
115. We believe that the long-range striking

‘forces have been given the largest allocation of

fissionable matericls,

We believe that
~at present the USSR's weapons stockpile can
support massive nuclear attacks against tar-
gets in North America and Eurasia by the
long-range striking forces estimated in NIE
11-8-59. The size and nature of the materials
stockpile imposes limitations on the numbers
of weapons available for.other air, ground,
and naval operations. However, we consider .
it unlikely that the availability of fissionable
materials for nuclear weapons is a factor
which in itself significantly limits Soviet pol-
icy. (See Figure 4, 'abular Summary of
Possible Weapon Stockpile—Mid-1960.)

116. We have estimated a considerable growth .
in the Soviet fissionable materials stockpile
by mid-1963, which should keep pace with .
the estimated growth in Soviet missile ca-
pabilities for long-range attack, and also ease
the limitations noted above.
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Figure 4
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ABULAR SUMMARY OF IPOSSIBLE WEAPON ST()Cl\'I'll.liS, MID-1960 AND MID-19G3 3
: : : (as discussed in Section V) ’

Mid-1960.» Mid-1963 "

" Long Range Striking Forces

Long Range Avintion

Virtually all high-yield weapons . On the order of 1,000 On the order of 1,000

Surfiuce-to-surfaee missiles for strike against CONUS and us
retalintory  bases  oversean  (ICBNM's, SLBM's, initial.
anlvo of 700 and 1,100 n.m. missiles) - :

lligh-&iold wénpona : About 300 On the order of l,200

Air l_)_-_-fn-n«c

(Surface-to-nir and air-to-air missiles) _ . : .
Low-yield weapons (1960) On the order of 600 On. the order of 1,500
“Medium and low-yicld weapons (1963) ) : )

“Employment in Support of Ground Operations

“(Tactical Aviation, short-range missiles and artillery, and 700

and 1,100 n.m. missiles less initind salvo) )
Medium and loweyield weapons (1960) -On the order of 1,000 On the order of 1,700

High, medium, and low-yield wenpons (1963)

Naval Employment (lesa SLIIM's)

(Bombs, mines, missiles, depth charges, torpedoes) - )
- Medium and low-yield weapons o ) About 300 ) K About 700

b Ktockpile figures for 1963 are subject to greater uncertainty than those for 1960, and are based on the lower

s Taes the more prnlmhlol:lmtimnh- of cumulative plutonium production in 19603 v e

plutoninm estimate.  Cumulative plutonium production may exceed this value for 1963, permitting o Iarger
“weapon stockpile than shown: ’ .

1 The Assigtant Chief of Staff for Intelligence, Department of the Army, and the Assistant Chiof of Naval Operations
(ntelligenee), Department of the Navy, do not concur with the “possible weapon stockpiles' presented in Figure:
4. In view of the insufficiency of evidence on this subject (as indicated in paragraph 89) and the recognized wide
margins of error inherent in the estimates of stocks of fissionable materinls, the “possible stockpiles™ presented for
mid-1960 and mid-1963 are merely speculative possibilities selected from a great number of equally valid alternative
possibilities.  Such & presentation with the arbitrary exclusion of the many other possible stockpiles based on dif-
ferent but equally valid nssumptions at best does a dissérviee by erenting a high risk of inadvertent misuse; for ex-
nmple, in briefings for budgetary, or planning purposes, leading to the danger of serious misenleulation by those
‘responsible for national seenrity. o . . :

“The Assistant Chief of Siafl for Intelligenee, Department of the Army, and th® Assistant Chief of Naval Operations
(Inteltigenes), Department of the Navy believe that, on the basis of available intelligence, the tnost definitive pross
entation that ean be made of the availability of nuclear wenpons in the Soviet stockpile is one indieating a broad
range of technologienl possibilities ns shown graphiecally in Figure 4a, which is based on estimated total quantities
of available fissionable materinks uging the stimate for platonium, o

T'o porteay similarly the hroad range of possibilities der ving from. considerntion of estimated total quantities of
fissionnble materinsls using the alternative ore-based plutonium estimate, the ACSIY/DA would inciude Figure 4bh,

3 For the view of the Director for Intelligenee, The Joint Stafl, sce footnote 1, page 1.
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VI THE SOVIET INTERNATIONAL ATOMIC

_AID AND EXCHANGE PROGRAM

* INTERNATIONAL AID AGREEMENTS

117. During the past year the USSR hbas.con-
cluded bilateral atomic aid agreements with

" North Korea, Iraq ‘and Indonesia; ‘the .first

such agreements since the initial round of

" bilaterals negotiated with most of the bloc

nations and with Yugoslavia and Egypt in

- the mid-1950’s. The agreements with North
- Korea and. Iraq were similar to those previ-

ously entered into by the Soviet Union and
will provide both countries with a research
reactor. isotope laboratories and technical
training. In addition, North Korea is to get
a betatron and cobalt irradiation apparatus,

.while Iraq will receive assistance in prospect-

ing for radioactive ore. .As with previous
agreements, the USSR has shown no haste in

fulfilling these commitments and little has

been accomplished since the conclusion of the
original negotiations. - While Indonesia has
requested a subcritical assembly, a small edu-
cational reactor, and a 10 KW rescarch re-
actor, negotiations have not been completed
and the extent of Soviet assistance has not

" been determined.

118. The offers to North Korea, Iraq and Indo-

“nesia scem to fit the pattern of past Soviet

international atomic aid activity. From the
Soviet point of view the agreement with North

Korea is a step to improve and ‘\ighten rela-.
“tions with another Communist nation, and.

may have been prompted by US aid to South
Korea. The offers of atomic aid to Iraq and

" Indonesia were plainly inspired by the same

types of political considerations which led to
the earlicr agreement with Egypt. Thus, these

. _new developments do not presage any shift in
.- Soviet policy toward furnishing basic atomic
+ * know-how to underdeveloped countries. In

- the foresceable future the USSR can be ex-

pected to continue to follow an opportunistic
policy of offering atomic ald when tangible

- political return can be expected.

" 119. Tt has been reported that the Soviets are

ready to offer assistance to India in the design
and construction of a nuclear power station,

~ put the nature and extent of this assistance
‘has not been specified. The Indian Third
Five Year Plan (1961-66) calls for the con-
struction of a 250 MW’ (electrical) nuclear .

power reactor of the Calder Hall type or a two-
reactor station producing 300 MW. -If the

" USSR were to assist in this program it would

be a significant deparcure from the pattern of
aid thus far offered to countries outside the

bloc. In fact, a 250 MW reactor would be -
significantly larger than any of the power

reactors thus far promised to the Satellites.
Soviet support of the ambitious Indian pro-
gram would be dictated by overriding political
considerations, as it appears that the Soviet

domestic atomic energy program is lagging.

(see para 25, page 6.)

-120. The Soviet Union has continued its sup-

port of the Chinese Comimunists in develop-
ing a cadre of nuclear scientists and techni-
cians and has furnished the Chinese both
a research reactor and a cyclotron. A num-
ber of Soviet scientists and technicians have
been sent to China to assist that country in

‘the development of its atomic energy pro-

gram. In addition, we have firm evidence of
joint “Soviet-Chinese exploration of Chinese

‘uranium resources.

THE INTERNATIONAL ATOMIC ENERGY AGENCY

121. The Soviets have continued to give only

lukewarm support to the International Atomic

Energy Agency. (IAEA) and have frequently
opposed agency projects. - In particular, they
have refused to recognize the necessity for
establishing standard criteria to insure that
fissionable materials supplied by IAEA mem-
ber nations to other countries are not used to
fabricate nuclear weapons. Apparenily, they
have not required safeguards as part of their
own bilateral agreements and profess to sce

little or no requircment for any sort of con-
_trol measures except perhaps when very large
quantities of materials are involved. Never-
‘theless, in view of the heavy majority of sup-
porters for safeguards in the IAEA member-

ship, the Soviets will probably agree eventually
to some form of standard safeguards pro-
cedure.
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US-USSR EXCHANGE AGREEMENT ,
. 122.-The US-USSR Agrecment on Exchanges

which was established in January 1958, has

resulted in a-number of exchanges of delega-

tions and visits with nuclear aspects. - In ad-
dition, a memorandum on cooperation was

adopted by the two countries for the arrange--
" ment of exchanges of visits and information, .

and of meetings to examine the feasibility of
joint enterprises in the utilization of atomic
energy for peaceful purposes.

123. The Soviets have been relatively coopera-
tive in implementing specific exchanges under

“this agreement, have initiated a considerable

number of East-West contacts at conferences

and in private exchanges, and have aggres-

sively sought entrance into atomic energy fa-
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cilities in the US. The Soviets apparently
carry out a well-organized information collec-
tion program during these exchanges. The.
genceral objectives of the Soviet team which
toured with Emelyanov appeared to be the
assessment of the US atomic energy rescarch
and development program in relation to pub-
lished information available in the USSR, with
particular emphasis on the engincering and
metallurgical aspects of both reactor and
accelerator development. The team also ex-
hibited a keen interest in nuclear-chemical
and radio-biological research, but much of
this information was denied to them because
of a similar denial to the American delegation
in the Soviet Union. Both sides have gained
information and first-hand observations of
cach other’s nuclear energy programs.
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ANNEX A

(This study was approved by The United .

States Intelligence Board on 22 December
1959 in response to specific questions as to the
possibility of covert Soviet nuclear testing,
the probability of its detection, and the pos-
sible technical gains resulting from such test-

.ing.)

1. If the Soviets have been conducting care-
fully planned underground or deep space nu-
clear tests during the period of the unpoliced
test moratorium, does the intelligence com-

" munity assume that we would have been able

to detect these tests?

. Carefully plixhncd underground -and deep-

space tests could have been conducted and
not detected by existing technical detection
systems.. However, other intelligence sources
might give indications of impending nuclear
tests. (See Question 2) ‘ .

There is, at present, very little US capability
for detecting or confirming a nuclear test in

deep space. o
2. If not, does the intelligence community as-

" sume the Sovicts have or have not been testing

‘weapons on a covert basis? -

Since the beginning of the unpoliced mora-
torium lollowing the Soviet tests of 1 and 3
November 1958, we have observed no indica-

~ tions_ of Soviet nuclear testing. Wc have no

clear indications from intelligence sources of
suspicious activitics at their regular test sites,

_nor of atomic energy interest in unusual min-

ing operations, innew geographic areas having
no usual connection with atomic energy activi-
ties, or in any ‘of the Soviet space vehicle
launchings. On balance, and in view of the-
considerations discussed in' SNIE 11-9A-59,
the intelligence community has no reason to .-
believe that the Soviets have been testing nu-
clear weapons on a covert basis. _ :

3. If covert testing has been proceeding o -
date, what effect might such tests have had .
upon improving Soviet weapons technology?

Would these effects be negligible or signi ficant?

The table below summarizes briefly, by yield
class and possible test method, the improve-
ments the Soviets could possibly have achieved

- if they have been conducting covert nuclear

tests. The term “significant” is used to indi-
cate improvement in the particular- device -
class indicated, not for the over-all nuclear

~ capability.

4. If the unpoliced moratorium continucs for
another (a) siz, (b) twelve months, or (c)
longer, and if the Soviets continue a covert
test progran. through this pcriod, what might
be the effects on Sovict weapon technology?
Would such effects be negligible or significant?

(a) and (b). A covert test program during
the period of the next six to twelve months
probably would contribute significantly to

" their overall nuclear weapon capability in the- '

arca of small low-yleld tactical or air defense

~ weapons, small [ | ‘

TN weapons..

A “(c). For peridds extending beyond the next

twelve months, extensive use of decoupling or
tests of larger devices in deep space (still un-
proven techniques) could lead to significantly

. improved designs.
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. Up to a few hundred pounds

of nuclear yield

. 100-200 tons of nuclear yleld

. 7Zero to few tons of nuclear

yield

. From a few hundr~d tons to

about 50 KT of nu:.lear yleld

CGreater than about 50 KT of

nuclesr yleld .

~ b) Deep-space

TABLE

Laboratory

Atmospheric or underground

Atmospheric or undefground

a) Underground,

including
decoupled . .

(1 & 2) Improvements in llght-weighi

weapons with full-scale ylelds up to

10-20 KT,
or

tactical wenpons ylelding 10-20 KT
full seale. Significant.

o) Prool and diagnostic tests of im-
proved weapons develued under 1
and 2. Possibly mock-up tests of
small devices. Signifi-
cant. o

“Deep-spoce

Prool and diagnostic tests and vreapon
effects. Possibly significant improve-
ment in presently estimated develop-
ment capability, as well as increased
and useful weapon effects informa-
tion. The Increased confidence
might be the deciding factor in a
decision to stockpile a weapon of

advanced design.
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