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CIA HISTORICAL-REVIEW PROGRAM

SOVIET CAPABILITIES FOR STRATEGIC ATTACK

THROUGH MID-1964

THE PROBLEM

To estimate probable trends in the strength and deployment of Soviet long-range
air and missile weapons systems suitable for strategic attack, through mid-1964.'

FOREWORD

The critical feature of this estimate is
our judgment with respect to the force
goals of the existing Soviet ICBM pro-
gram. This judgment is based in part
on calculations regarding Soviet ICBM
requirements for various defined strategic
purposes. These calculations are espe-
cially sensitive to possible differences be-
tween our assumptions and those actually
made by Soviet planners with respect to
two important factors:

a. The probable future performance
characteristics of the improving Soviet
ICBM.

'"Strategic attack" as used herein is defined as
nuclear attack against retaliatory forces and
key war-making strengths in North America,
as well as US and Allied retaliatory forces at
sea and in overseas areas. The weapons systems
primarily considered are heavy and medium
bombers assigned to Long Range Aviation, re-
lated air-to-surface missiles, ground-launched
missiles with maximum ranges of '700 nautical
miles or more, and submarine-launched missiles.
It is recognized that other delivery systems are
available for use against targets at sea and
overseas.

b. The probable future development of
the US nuclear retaliatory force.

We have assumed for the Soviet ICBM
the performance characteristics esti-
mated for it at various dates in NIE
11-5-59, "Soviet Capabilities in Guided
Missiles and Space Vehicles," dated 3
November 1959, and in the USIB "Memo-
randum to Holders of NIE 11-5-59" dated
19 January 1960. Soviet planners may
expect a better performance, in which
case their estimates of the numbers re-
quired would be lower than ours. How-
ever, we would expect them to use. con-
servative assumptions in making so vital
a calculation.

With respect to Soviet targeting, we
have assumed that existing approved US
military programs will be carried out.
Explicit information on these programs
is presumably not available to Soviet
planners, but we believe that they have
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enough general information from open
sources to be able to estimate them with
fair accuracy. These US programs are,
of course, subject to change—as is the
Soviet ICBM program also. The present
Soviet ICBM program, however, must be
based on the present Soviet estimate of
the probable future development of the
target system.

It is beyond the scope of this estimate
to consider what political or military
courses of action the USSR might adopt
if the development of its strategic attack
capabilities were to be as estimated here-
in. Such matters will be considered in
the forthcoming NIE 11-4-59, "Main
Trends in Soviet Capabilities and Policies,
1959-1964."

CONCLUSIONS

1. The Soviet rulers probably regard their
present strategic attack forces as capable of
devastating US and Allied concentrations of
population and industfy, but incapable of pre-
venting, by military action, the nuclear devas-
tation of the USSR. (Para. 36)

2. The ICBM presents the best prospects of
being able to deliver a heavy weight of at-
tack within the least time after a decision
to attack, and thereby to prevent the launch-
ing or reduce the weight of a US strategic
attack on the USSR. Hence, we believe that
the future development of Soviet interconti-
nental attack capabilities will be primarily
a function of the development, production,
and deployment of ICBMs. Soviet ICBM
capabilities will be supplemented by the de-
velopment of a submarine-launched missile
capability and by the maintenance of a
substantial long range bomber capability.
(Paras. 40-43)

3. Our analysis leads us to believe that, if
the US military posture develops as presently
planned, the USSR will in 1961 have its most
favorable opportunity to gain a decided mili-
tary, political, and psychological advantage
over the US by the rapid deployment of opera-
tional ICBMs. Even at that time, however,
the proportion of US retaliatory forces which
the Soviets could expect to destroy in a mis-
sile attack would depend not only on the
number of missiles employed and their per-
formance characteristics, but also, and criti-
cally, upon the degree of surprise attainable

and upon the precision with which the initial
salvo could be timed. Even if surprise were
complete and timing perfect the USSR would
have to expect retaliation from such US bomb-
ers as might be on airborne alert at the time
of attack, from at least some of the US air-
craft carriers and missile-launching subma-
rines then at sea, and from any other US
retaliatory forces that survived the initial
salvo. After 1961 the numbers of semihard-
ened and hardened US ICBM sites pro-
grammed to become operational would re-
quire a steep increase in the number of So-
viet ICBMs to achieve comparable objectives
against US retaliatory forces. (Paras. 45-52)

4. From an economic point of view the main
determinant of the Soviet ICBM program is
not so much the availability of resources, as
the physical difficulty of rapidly building up
production of missiles and particularly of
launching facilities during the first year or
two after IOC, and of training in a compara-
tively short time the personnel required to
maintain and operate a large number of mis-
siles. These difficulties set practical limits
to the Soviet ICBM program. (Paras. 56-58)

5. Every present indication suggests that the
Soviet ICBM program, while not a crash pro-
gram, is designed to provide a substantial
ICBM capability at an early date. The goal
of the program is probably an ICBM force
as large as Soviet planners deem necessary
to provide a substantial deterrent and pre-
emptive attack capability. In our view, this
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would be consistent with the present deliber-
ate and orderly tempo of the Soviet ICBM
test-firing program, with current Soviet mili-
tary doctrine, and with the USSR's observed
policy of maintaining a balance among mili-
tary capabilities designed to accomplish vari-
ous missions. 2 (Para. 55)

6. We conclude that the probable Soviet ICBM
program would provide on the order of 140-
200 ICBMs on launcher in mid-1961. Within
this range, the Assistant Chief for Intelli-

'The Assistant Chief of Staff, Intelligence, USAF,
does not concur in the second sentence of para-
graph 5. He does not believe that Soviet be-'
havior, as we have observed it, warrants the
judgment that their objectives would be satis-
fied by attainment of only substantial deterrence
and pre-emptive attack capability. Rather, he
believes that the Soviet rulers are endeavoring
to attain at the earliest practicable date a mili-
tary superiority over the United States which
they would consider to be so decisive as to enable
them either to force their will on the United
States through threat of destruction, or to launch
such devastating attacks against the United
States that, at the cost of acceptable levels of
damage to themselves, the United States as a
world power would cease to exist. He further
believes that such an objective could be attained
by the development of their overall military
capabilities which would include an operational
ICBM force of about 250 (185 on launcher) by
mid-1961, 500 (385 on launcher) by mid-1962, and
800 (640 on launcher) by mid-1963. It is gen-
erally agreed that the Soviets have both the
technical and industrial capability to produce
such a force; the physical difficulties thereby
entailed will almost certainly not be the limiting
factor.

It is the view of the Assistant Chief of Staff,
Intelligence, USAF, that, while Soviet planners
will undoubtedly feel that they will have at-
tained a capacity for substantial deterrence and
pre-emptive attack by mid-1962 or earlier, the
real objective of the Soviet ICBM program is
"decisive military superiority." He believes that
the Soviets would not be content with conceptual
levels of deterrence; they would realize the pos-
sibility of error in their own calculations and
acknowledge the possibility of Western pre-
emption of their deterrent capabilities. This
latter contingency would weigh the more heavily
if the Soviet leaders intended, as he believes
likely, to exploit their capabilities in political
offensives. In this event, their estimate of the
likelihood of Western "desperate" acts would in-
duce them to attempt attainment of total deter-
rence, i.e., "decisive military superiority."

gence, Department of the Army, and the As-
sistant Chief of Naval Operations for Intelli-
gence, Department of the Navy, estimate that
the Soviet program is likely to be toward the
low side. The Director of Intelligence and
Research, Department of State, the Assistant
Chief of Staff, Intelligence, USAF, and the
Director for Intelligence, The Joint Staff, be-
lieving that Soviet planners would regard the
advantages to be gained as justifying addi-
tional effort, estimate that the number of
Soviet ICBMs on launcher is likely to be
towards the high side of the 140-200 range.
(Para. 61)

7. The military capabilities which the Soviets
would acquire with this missile force would
depend to a great degree upon the perform-
ance characteristics of the missile. By the
end of 1960, however, the estimated Soviet
ICBM force will constitute a grave threat to
the principal US metropolitan areas, and will
thus represent a powerful political and psy-
chological weapon in international rela-

- tionships. By 1961 it will present an ex-
tremely dangerous threat to SAC bomber
bases, unhardened ICBM sites and command
installations, although the degree of assur-
ance the Soviets would have of being able to
destroy US retaliatory forces would vary con-
siderably depending on the performance char-
acteristics of their ICBMs, and in any case
would be subject to the qualifications in para-
graph 3. (Para. 62)

8. The development of the Soviet ICBM force
beyond 1961 would be likely to be affected
by such considerations as the actual develop-
ment of the target system to be attacked,
the prospects for a greatly improved Soviet
ICBM, and the prospects (on both sides) for
an effective anti-ICBM, as well as by the
general development of the world situation
and of relations between the US and the
USSR. Any figures for future years should
be reviewed in the light of such considera-
tions and of evidence on the actual progress
of the Soviet ICBM program. Projecting our
estimates of the present ICBM program (and
assuming that if the USSR has approximately
200 ICBMs on launcher in mid-1961 produc-
tion would substantially level off in the sub-
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Mid-
1960

Mid-
1961

Mid-
1962

Mid- Mid-
1963 1964

Submarines
"Z" class • . 4 4 4 4 4
"0" class 9 15 18 18 18
Nuclear • ... 2 6 10 14

sequent two years) the most likely number
of Soviet ICBMs on launcher in mid-1962
would be 250-350 and in mid-1963 would be
350-450.3 (Para. 63)

9. The USSR will have no serious difficulty in
meeting its estimated requirements for
700 n.m. and 1,100 n.m. ballistic missiles.
(Paras. 64-67)

10. On the basis of the foregoing conclusions,
our numerical estimates of Soviet medium and
heavy bombers in Long Range Aviation units,
long and medium-range ballistic missiles, and
missile-launching submarines are as shown in
the following table: 4 5

Mid- Mid-
1960	 1961

Mid-
1962

Mid-
1963

Mid-
1964

Bombers
Heavy 135 .150 140 130 120
Medium 	 1,100 1,050 •	 1,000 900 800

Missiles
700 nan.
In Inventory 250 350 450 450 450
On Launcher 110 150 150 150 150

1,100 n.m.
In Inventory 80 160 240 300 300
On Launcher 50 100 100 100 100

ICBM
In Inventory 50 175-270 325-450 450-560
On Launcher 35 140-200 250-350 350-450

The Assistant Chief of Staff, Intelligence, USAF,
does not concur in this sentence. See his foot-
note to paragraph 5, above.

' Not estimated beyond 1963.
•Not estimated beyond 1963.
•Each "Z" class submarine would probably carry

two missiles.
'Each "G" class submarine would probably carry

about five missiles.
•The associated missile may not become available

until 1963, in Which case the missile used in the "G"
class might be used in this submarine. Each sub-
marine would probably carry 6-12.

DISSENTING VIEWS
'The Assistant Chief of Staff, Intelligence, USAF,
does not concur in the numbers of heavy bombers
and ICBMs estimated, believing they should be:

Heavy bombers ...
ICBM

In Inventory ...
On Launcher ...

Mid- Mid- Mid- Mid-
1960 1961	 1962	 1963

135	 150	 175	 200

50	 250	 500	 800
35	 185	 385	 640

Mid-
1964

200

'The Assistant Chief of Staff for Intelligence, De-
partment of the Army, does not concur in the
numbers of heavy bombers estimated. In his
view, future Soviet heavy bomber strength will
approximate the following:

Mid- Mid- Mid- Mid- Mid-

Heavy bombers
1960 1961 1962 1963 1964
125 115 100 75 75

Tor CBORDT
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I. INTRODUCTION

11. Soviet decisions regarding the develop-
ment of strategic attack capabilities are taken
in the context of Soviet (not US) political and
strategic concepts. Although we lack direct in-
telligence of Soviet intentions and programs
for the future development of strategic attack
forces, the conceptual context in which such
plans are formed is generally well known.

12. Ruling circles in the USSR regard the world
situation as one of constant, unremitting
struggle between Communist and anti-Com-
munist forces. Their faith requires them to
prosecute the struggle by every expedient
means. They believe that the courses of ac-
tion which may be appropriate at any given
time can be determined with scientific accu-
racy by Marxist calculation of the everchang-
ing "relation of forces." They recognize, of
course, the possibility of error through un-
Marxist analysis of the situation. "Left de-
viation," or "adventurism," is the underesti-
mation of opposing forces (or overestimation
of Communist forces) which leads to the in-
currence of unwarranted risks. "Right devia-
tion," or "opportunism," is the reverse, which
results in failure to take maximum practicable
advantage of enemy vulnerabilities. Either
deviation is not only a mistake, but a sin.

13. Military force is only one factor in the com-
plex "relation of forces" to be calculated.
Marxist analysis does not admit of the sharp
distinction between military and political af-
fairs which has been characteristic of much
Western civil and military thought. Its cen-
tral concept is power, and power includes, in
addition to the military factor, political, psy-
chological and economic elements, which are
understood to be mutually reinforcing. Thus
military forces are valued for psychological
and political as well as strictly military po-
tentialities.

14. The calculation of their military require-
ments in the context of the total relation of
forces has led the Soviet rulers to maintain,

at considerable economic cost, large and di-
versified forces. Strategic attack forces are
only one element in this total military require-
ment, and, up to the present at least, have
been allocated a comparatively small propor-
tion of total Soviet military expenditures.

15. In the present world relation of forces, the
Soviet rulers almost certainly calculate that
the only military contingency they have to
fear would be a massive US nuclear attack on
the USSR. They would regard the provoca-
tion of such an attack as wildly "adven-
turistic." Consequently, they are deterred
from pursuing courses of action which, in
their estimation, involve serious risk of pro-
ducing that result. But they evidently con-
sider that the US is in large measure deterred
from delivering such an attack. They at-
tribute this deterrence to psychological and
political as well as military factors in the total
relation of forces. Moreover, from the Soviet
point of view, mutual deterrence from nuclear
strategic attack is not a stalemate, but an op-
portunity to press more vigorously psycho-
logical, economic, and political forms of at-
tack, and possibly even to engage in some lim-
ited forms of military action.

16. The Soviet rulers, however, are not content
to maintain the present relation of Soviet to
US military power. They are bound to en-
deavor to change this relationship to their ad-
vantage. In their estimation, the greater
their relative military strength, the greater
will be their political opportunities, without
actual recourse to general war. They would
consider themselves guilty of "right devia-
tionism" if, with the advent of interconti-
nental ballistic missiles, they did not attempt
to achieve a military advantage over the US.
From their point of view, it would be desirable
to attain a superiority so decisive as to enable
them either to dictate terms to the US or, if
necessary, to attack the US without receiving
unacceptable damage in return. At the same
time, however, they must exercise care to avoid
provoking a US preventive attack.
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17. Even if a "decisive military superiority"
should prove unattainable, Soviet conceptions
of security requirements call for provision
against the contingency of nuclear war result-
ing from accident, or miscalculation, or US
desperation. In the Soviet view, the more
successful the USSR may be in pressing its
political and psychological attack, the more
acute the danger of a desperate US military
reaction may become. Consequently, the se-
curity of the Soviet state and society requires
a capability to destroy the US nuclear attack
forces prior to launch—or at least the capa-
bility to reduce the weight of such an attack
to the maximum feasible extent by a combina-
tion of offensive and defensive measures. In
this connection, Soviet military literature has
developed a concept of pre-emptive attack—
that is, an attack with immediately available
forces designed to seize the strategic initiative
from an enemy who is himself preparing im-
minently to attack.°

II. THE DEVELOPMENT OF SOVIET STRATEGIC
ATTACK CAPABILITIES TO DATE

18. During World War II the USSR did not
develop an effective long range attack capa-
bility. Nevertheless, the USSR was quick to
perceive the strategic significance of nuclear
weapons, long range bombers (the B-29), and
ballistic missiles (the V-2), toward the close
of the war. It immediately launched urgent
programs to achieve for itself capabilities in
these fields. Of necessity, its initial efforts
were directed toward the achievement of stra-
tegic dominance in Eurasia. As the only fea-
sible military counter to US strategic attack
capabilities at that time, it also devoted a ma-
jor effort to the development of air defense.
From the first, however, the USSR almost cer-
tainly had the objective of developing an effec-
tive strategic attack capability against the
continental US.

'This concept is distinguished from preventive
attack—that is, an attack deliberately planned,
prepared, and initiated for the purpose of de-
stroying an enemy's attack capabilities before
they have been fully developed.

Long Range Aviation

19. In 1946 the USSR established Long Range
Aviation as an independent operational com-
mand directly subordinate to the Ministry of
Defense. The BULL piston medium bomber,
a copy of the US B-29, was produced for the
equipment of this force. The BULL, however,
can have been regarded only as a convenient
means of meeting an urgent interim require-
ment. Even while the buildup of BULL
strength was in progress, the BADGER jet
medium bomber was under urgent develop-
ment. - It went into large-scale production in
1954. The transition from BULLS to
BADGERS in operational units proceeded
steadily thereafter, in accordance with a
smooth and orderly program. BULL strength
was substantially maintained for several years,
however, while the BADGER buildup was in
progress. This overlap appears to reflect a
desire to retain an established capability until
an improved capability designed to supersede
it had also become well established. As a re-
sult, Long Range Aviation reached a peak
strength of nearly 1,400 BULL and BADGER
medium bombers in 1957-1958. Since then
BULLs have been phased out more rapidly:
the mid-1959 medium bomber strength of
Long Range Aviation is estimated to have been
225 BULLs and 1,050 BADGERS. The produc-
tion of BADGERs has now ceased. Thus,
when the last BULL has been phased out of
Long Range Aviation in 1960, the net result
will be the replacement of BULLS by BADGERS
on virtually a one-for-one basis.

20. These medium bombers are best suited for
operations in and near Eurasia. They are

w capable of reaching targets in the US if need
be, but with few exceptions only on one-way
missions.' For a more satisfactory capability
against the US, the USSR required a heavy
bomber. To meet this requirement, the BEAR
turboprop and BISON jet heavy bombers were
developed concurrently with each other and
with the BADGER. There are indications
that large-scale production of heavy bombers

For a graphic presentation of possible target cov-
erage by particular bomber types from forward
staging bases, with and without refueling, see
Annex E.
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was intended. However, BEAR production
ceased after the completion of about 60 air-
craft. Cumulative BISON production reached
about 115 in mid-1959. It has been marked
by numerous modifications of the aircraft and
by low and fluctuating production rates.
During the fall of 1959, the rate of production
appears to have been one or two a month.

21. Some of the delays in BISON production
were manifestly due to deficiencies discovered
In the aircraft, but we believe that there has
also been a Soviet change of mind about the
heavy bomber program. Disappointment in
the performance of the BEAR and BISON, con-
sideration of concurrent and prospective im-
provements in the air defense of North Amer-
ica, and growing confidence in the develop-
ment of an effective Soviet ICBM appear to
have resulted in a Sovipt decision to forego
the rapid buildup of a heavy bomber force.
Soviet heavy bomber strength is now about
80 BISONs and 40 BEARs in operational
units.

22. The deployment of Soviet Long Range
Aviation and the locations of forward staging
areas in the Soviet Arctic are shown in An-
nex E. The estimated optimum performance
characteristics of the BULL, BADGER, BISON,
and BEAR are shown in Annex D.

23. The USSR has not developed a specific
tanker aircraft to meet its inflight refueling
requirement, but has developed such a capa-
bility through the conversion of BISON and
BADGER bombers for use as tankers. All of
the BISON regiments and about half of the
BADGER regiments probably have this capa-
bility. The use of bombers as tankers would,
of course, reduce the number available for use
as bombers in any single attack.

24. Within the limitations of its bomber air-
craft, Soviet Long Range Aviation is now a
proficient force, although its training, basing
and maintenance standards fall below those
of the US Strategic Air Command. Its deploy-
ment and home base structure are adequate
to support large-scale operations launched
directly from these bases against Eurasian and
peripheral targets. Its capabilities against
the US are limited by the difficulty of staging

through Arctic bases. In recent years, some-
what more realistic and larger scale training
exercises have been conducted, and the scope
and magnitude of Arctic operational training
has increased. Electronic equipment for
navigation, bombing, and ECM has been im-
proved. Storage and loading facilities for nu-
clear weapons are probably now available at
all home bases and some Arctic staging bases;
we believe that crews have been trained in the
handling, loading, and delivery of these
weapons.

Naval and Tactical Aviation

25. In addition to those in Long Range Avia-
tion, some 290 BADGERS have been assigned
to Soviet Naval Aviation. These naval
BADGER units are specially trained and
equipped to attack naval targets: e.g., carrier
task forces at sea. There are also some 120
BADGERS assigned to Soviet Tactical Avia-
tion. In addition to medium bombers, Tac-
tical and Naval Aviation are equipped with
numerous light bombers whose, range permits
them to attack many targets in Eurasia and
its periphery.

Air-to-Surface Missiles

26. The only Soviet air-to-surface missile now
operational (AS-1) is a subsonic type with a
range of 55 n.m. This missile was designed
to deliver a 3,000 pound warhead against ships
at sea. We estimate that about six BADGER
regiments, two of them in Long Range Avia-
tion and the remainder in Naval Aviation, are
now equipped with these missiles and trained
in their use. Assuming that unit holdings
now average two AS-1 missiles per assigned
aircraft, the present allocation to operational
units would be some 350 missiles.

Ground-Launched Ballistic Missiles

27. Through a well conceived program con-
ducted with high priority since shortly after
World War II, the USSR has developed

'For a more extensive discussion of missile char-
acteristics and of our bases for estimation, see
NIE 11-5-59, "Soviet Capabilities in Guided
Missiles and Space Vehicles," dated 3 November
1959.

TOP SECRET'
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a family of short, medium, and long range
surface-to-surface ballistic missiles. We esti-
mate that a Soviet ballistic missile (SS-4) ca-
pable of delivering a 3,000 pound warhead
to a maximum range of 700 n.m. with a CEP
of 1-2 n.m. has been available for operational
use since 1956. On the basis of available intel-
ligence, we cannot judge the present scale of
production. We have not identified any units
equipped with such missiles, although there
are indications that the USSR is deploying this
type of weapons to East Germany. Consider-
ing the length of time available for their pro-
duction and deployment in conjunction with
Soviet requirements (see Section V, below), we
believe that in mid-1959 the USSR probably
had an operational inventory of some 150
SS-4 missiles and about 75 launchers.

28. We estimate that andther ballistic missile
(SS-5) capable of delivering a 3,000 pound
warhead to a maximum range of 1,100 n.m.
with a CEP of two n.m. became available for
operational use in late 1958 or early 1959.
A small number of such missiles were probably
deployed by mid-1959.

29. The SS-4 is road mobile; the SS-5 may be
road or rail mobile. Annex B shows the
ranges of these missiles from positions near
the borders of the USSR itself and of the Soviet
BloC.

30. The USSR is currently test firing an ICBM
which we believe is capable of delivering a
6,000 pound warhead to a maximum range of
5,500 n.m. if employed with a heatsink nose-
cone.° Available evidence is believed ade-
quate to gauge the general progress but not
the precise timing of the Soviet program to
develop an operational ICBM system. We
believe, however, that for planning purposes
it should be considered that Soviet achieve-
ment of an initial operational capability (IOC)
with a few—say, 10—series produced ICBMs
will have occurred by 1 January 1960.

'A reduction in warhead weight would permit an
Increase in range; use of an ablative nosecone
would permit a heavier warhead or extended
range.

8

31. We have no direct evidence of Soviet ICBM
deployment concepts or of the intended na-
ture of operational launching sites. In other
Soviet ballistic missile systems, mobility has
been stressed as a basic design consideration.
The Soviet ICBM could be rail mobile, with
multiple prepared launching positions con-
sisting of little more than a concrete slab on
a special spur track. Such a system would
reduce vulnerability by making launching
sites difficult to find and identify, and by ren-
dering uncertain the location of the launching
unit at any given time. In any case, whether
the Soviet ICBM force employs fixed sites, or
rail-mobility, or a combination of the two,
it will be essentially dependent on the Soviet
rail net.

32. In recent years there have been increasing
indications of Soviet interest in developing a
capability to launch guided missiles from sub-
marines. We estimate that in a first effort,
about two "W" class submarines were modi-
fied to launch, while surfaced, two subsonic
cruise-type missiles (SS-7) capable of deliver-
ing a 2,000 pound warhead to a range of 150-
200 n.m. with a 2-4 n.m. CEP. In a later ef-
fort, about four "Z" class submarines have
been modified (by enlarging the sail) probably
to launch two ballistic missiles each. These
probably could not be launched while the sub-
marine is submerged but it has not yet been
determined whether the submarine would
have to be fully surfaced, or only partially sur-
faced. We have no specific information to
permit identification of missiles for this pur-
pose, but we believe that compatible missiles
may be capable of delivering a 2,000 pound
warhead to a range of 200 n.m. (or less likely
of 350 n.m.) with an operational CEP of 1 to
3 n.m. The most recent development is the
appearance of a new class of conventionally-
powered submarine—designated "G" cla-ss by
US Intelligence—six of which are probably
now in operation with the Fleet. Although
the evidence in this case is not so convincing
as in the case of the modified "Z" class, we
evaluate the "G" class as probably having
ballistic missile launching capabilities. Their
very large sail, considerably higher and longer
than that of the modified "Z" class, suggests

TOP SD01211T
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that they could each carry about five 350 n.m.
missiles, although shorter or even longer range
ballistic missiles are less likely possibilities.
The warhead weight could be 2,000 pounds
and the CEP under operational conditions
1 to 3 n.m.

Nuclear Weapons 1°

33. By an extensive series of tests begun in
August 1949, the USSR has demonstrated its
ability to provide high-yield nuclear weapons
suited to the various delivery systems dis-
cussed in this estimate. On the basis of accu-
racy and payload, the ballistic and submarine-
launched missiles considered will require
nuclear warheads for effective employment
under all but limited and special circum-
stances. We believe that in general the USSR
will equip its ICBMs and submarine-launched
missiles with warheads of the maximum yield
attainable within the limits of its nuclear and
missile technology. Warheads for 700 and
1,100 n.m. ballistic missiles, however, will
probably be produced in a range of yields in
order to provide operational flexibility, i.e., to
permit selection of yield in accordance with
the weapon effects desired at the time of
attack.

34. We believe that nuclear bombs of high
and medium yields are now the primary arma-
ment of Soviet Long Range Aviation, and that
they have been provided to BADGERS of Naval
and Tactical Aviation as well. Air-to-surface
missiles employed against ships at sea could
employ either HE or nuclear warheads of me-
dium or low yields.

35. Considering the estimated availability of
fissionable materials and the level of Soviet
nuclear weapons technology, we believe that
at present the USSR has sufficient nuclear
weapons for a major attack by long range
air and missile weapons systems, including

For a complete discusslon of this subject in-
cluding the yields to be expected from the bombs
and warheads associated with particular de-
livery systems, as well as the estimated avail-
ability of fissionable materials in the USSR, see
NIE 11-2-59, "The Soviet Atomic Energy Pro-
gram," dated 16 June 1959 (Limited Distri-
bution).

sufficient nuclear warheads for its operational
submarine launched missiles and ground-
launched ballistic missiles of 700 n.m. range
and greater.

Soviet Evaluation of Current Capabilities

36. The Soviet rulers probably regard their
current strategic attack forces as:

a. Adequate to deliver a devastating attack
on US and Allied concentrations of population
and industry;

b. Incapable of preventing, by military ac-
tion, the nuclear devastation of the USSR.

37. From the political point of view, however,
the Soviet rulers evidently consider that they
have recently achieved a substantially in-
creased deterrent against nuclear attack, and
that this achievement marks a very impor-
tant shift in the global "relation of forces."
In their own minds (and in general world
opinion) this shift is attributed primarily to
their emerging capability with long range
missiles, the effectiveness of which is assumed
to have been demonstrated by the Sputnik
and Lunik shots. Whatever their military
values, the Soviets evidently regard ICBMs
and medium range missiles as psychological
and political weapons of first importance.

III. BROAD CONSIDERATIONS AFFECTING
THE FUTURE COMPOSITION OF SOVIET
STRATEGIC ATTACK FORCES

38. It is evident that the Soviet authorities do
not regard increased numbers of their present
bombers as the means of meeting their stra-
tegic attack requirements. The production
of BEARS and BADGERS has stopped; the pro-
duction of BISONs is minimal. The problem,
then, is to estimate the relative extent to
which the Soviets are seeking to meet these
requirements through the development and
production of improved bombers, of missile
launching submarines, and of long range bal-
listic missiles.

39. As Western air defense continues to im-
prove, time and vulnerability factors are ren-
dering manned bombers progressively less
adequate for most Soviet strategic attack mis-
sions. The improvements in Soviet bomber
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weapons systems estimated for the next sev-
eral years are not likely to alter this basic
trend. An attacking bomber force could in-
flict appalling damage upon US concentra-
tions of population and industry, paying to
air defense the price of admission. However,
because of US early warning capabilities and
alert procedures, Soviet planners could not
expect attacking bombers to reach US stra-
tegic attack force bases in time to prevent the
launching of a large-scale nuclear retaliatory
attack upon the USSR.

40. The missile-launching submarine could
provide an effective means of attack on se-
lected targets in the US. We believe that the
USSR is developing such a capability and
would use it in any strategic attack. The
number of Soviet submarines that could be
deployed in launching position off US coasts
without undue risk of forleiting strategic sur-
prise would depend on the established pattern
of their operations. At . present, the number
that could be so deployed is very small. It
could be increased over the coming years.
Soviet planning, however, does riot appear to
contemplate delivery of the main weight of
an attack by this means.

41. Because the ICBM presents the best pros-
pect of being able to deliver a heavy weight
of attack within the least time after a decision
to attack, we believe that the future develop-
ment of Soviet intercontinental attack capa-
bilities will be primarily a function of the
development, production, and operational de-
ployment of ICBMs. The initial limitations
of the Soviet ICBM, in terms of reliability,
accuracy, and numbers, will diminish as the
weapon system is improved and as production
and deployment proceed. Soviet program-
ming of forces for strategic attack will be cal-
culated in terms of an improving ICBM
system.

42. Nevertheless, we expect the bomber
strength of Long Range Aviation to remain
fairly constant during the next year or two,
although it will probably decline toward the
end of the period. The USSR has a substan-
tial investment in the aircraft, skilled person-
nel, and base structure of its present bomber
force. These assets are not likely to be dis-

carded. Observed Soviet military practice
suggests that Long Range Aviation will be
maintained as an effective force in being at
least until an ICBM capability has become
well established.

43. Even after a formidable ICBM capability
has been established, the USSR will have a
continuing requirement for manned bombers,
though in lesser numbers. For some time to
come, the bomber will be capable of deliver-
ing heavier payloads with greater accuracy
than can the ICBM. It will continue to be
indispensable in certain types of missions:
e.g., against targets of uncertain location.

IV. INTERCONTINENTAL BALLISTIC MISSILES

44. Soviet planners would consider that any
substantial Soviet ICBM capability would
have important psychological and political ef-
fects, including a major deterrent effect on
the US, and that these effects would increase
with the size of the Soviet ICBM force. The
crux of our problem is to estimate how much
effort and sacrifice the USSR will make, and
how rapidly, to build up its ICBM force in
order to: (a) achieve a calculated military
capability to destroy US nuclear retaliatory
forces prior to launch, and (b) exploit its
ICBM capability through political and other
nonmilitary methods.

45. As an approach to this problem, we have
calculated the approximate numbers of So-
viet ICBMs that would be required on launch-
er in the USSR to give Soviet planners high
assurance of being able to inflict severe dam-
age on the bases and fixed installations 'asso-
ciated with US nuclear retaliatory forces:
SAC operational air bases, ICBM sites, naval
bases, and command installations beyond the
range of Soviet 1,100 n.m. missiles." We have
confined our analysis to the period 1960-1963,
beyond which projections of Soviet ICBM
characteristics and US target systems become
much more uncertain.

"For a detailed analysis see Annex A. The esti-
mated characteristics of the Soviet ICBM are
given in Table B of that Annex.
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46. Our analysis leads us to believe that in
1961 the USSR would have its most favorable
opportunity, through a rapid deployment of
operational ICBMs, to gain a decided military,
political, and psychological advantage over
the US. On the basis of an initial Soviet op-
erational capability on 1 January 1960, it is
highly unlikely that the USSR could deploy
during 1960 a sufficient number of ICBMs
to provide high assurance of being able to
destroy a strategically significant proportion
of the US nuclear retaliatory forces prior to
launch. On the other hand, after 1961 the
number of semihardened and hardened US
ICBM sites programmed to become opera-
tional would result in a steep increase in So-
viet requirements, despite the estimated im-
provement in the performance characteristics
of the Soviet ICBM. Moreover, as the period
advanced the US nuclear retaliatory force
structure would presumably include airborne
alert, increasing numbers of missile-launching
submarines and possibly also some mobile in-
tercontinental missiles, systems generally un-
targetable f Dr ICBM attack. In these cir-
cumstances, a crucial question for this esti-
mate is whether the Soviet rulers would
consider it feasible to establish in 1961 an
operational ICBM force which, in conjunction
with other Soviet forces, would give the USSR.
such a military advantage as would enable
it to impose its will on the US.

47. In this connection, Soviet planners would
recognize that the ICBM weapon system is
inherently limited to employment against tar-
gets whose precise locations are known in
advance. In evaluating the strategic effect
of an ICBM attack on such fixed installa-
tions, they would have to take into account
the mobility of the forces based thereon and
their reaction times. They would recognize
that Soviet achievement of a capability to
destroy air and naval bases could be con-
siderably offset by US maintenance of sizable
air and naval forces, airborne and at sea.

48. The planned fast reaction times of US
nuclear retaliatory forces would require a high
initial salvo capability in any ICBM force
designed to be able to attack them prior to
launch. For this reason, we assume that the

USSR would provide launchers to accommo-
date approximately 75 percent of the ICBMs
in its operational inventory, that is, the per-
centage of missiles expected to be serviceable
at any given time. We also assume that So-
viet ICBMs rated as reliable on launcher will
actually leave the launcher within minutes of
the scheduled time. The improbability of so
precise a performance in so complex an opera-
tion is a factor which would tend to increase
the number of ICBMs required on launcher, or
conversely, to reduce Soviet assurance of being
able to accomplish the desired effect with a
given number of ICBMs.

49. Since the accuracy, reliability, and war-
head yield of the Soviet ICBM are not pre-
cisely known, we have used as a basis for
calculation two sets of performance charac-
teristics, one the "best" and one the "worst"
that can be derived from our estimate on
this subject.' 2 Calculations made on this
basis are set forth in some detail in Annex A.
It is emphasized that our estimate of the
characteristics for the Soviet ICBM does not
correspond directly with either the "best" or
the "worst" characteristics used for these cal-
culations. (For a summary of our actual esti-
mate, see footnote (a) to Table B in Annex A.)
Accordingly, the illustrative calculations that
follow cannot be directly correlated with the

""Best' Missile
1 January

	

1960	 Mid-I963
CEP (n_m.)	 3	 1.5
In Flight Reliability (per-

cent) 	  '75	 85
"Worst" Missile

1 January

	

1960	 Mid-I963
CEP (nra.) 	  5	 2.5
In Flight Reliability (per-

cent) 	  55	 '70
(See USIB Memorandum to Holders of ME i1- .5-
59, dated 19 January 1960. For the CEP of the
best missile for 1963 we are using 1.5 n.m. In
the Memorandum for Holders, it is stated that
"probably not later than during 1963, the oper-
ational CEP for an all-inertial system could be
reduced to about 2 nra., and the operational CEP
of the radio-inertial system would be somewhat
better.")
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capabilities of the probable Soviet ICBM pro-
gram which appears in paragraph 61.

50. On the basis of the "best" missile char-
acteristics of the 1961 Soviet ICBM a program
to provide 225 ICBMs on launcher in mid-1961
would give the USSR a very high assurance of
being able to inflict severe damage on SAC
operational air bases, unhardened command
and control installations, and unhardened
ICBM sites beyond the range of 1,100 n.m. mis-
siles. On the basis of the "worst" missile
characteristics of the 1961 Soviet ICBM, a pro-
gram to provide 470 ICBMs on launcher would
give the same levels of assurance of these
results.

51. If the USSR were to exercise this attack
capability, however, it would still have to ex-
pect retaliation from bombers then on air-
borne alert, from all or some of the few semi-
hardened and hardened ICBM sites then oper-
ational, and from aircraft carriers and missile-
launching submarines then at sea. Moreover,
even at high levels of statistical assurance, a
small proportion of the targeted US retalia-
tory capabilities would remain after the
original salvo.

52. If the Soviets were to raise their sights
higher and seek to provide a very high degree
of assurance of severe damage on hardened
and semihardened as well as on unhardened
ICBM sites and air and naval bases, the re-
quirements in mid-1961, still assuming com-
plete surprise, would be 480 "best" ICBMs on
launcher or 1,340 "worst" ICBMs on launcher.
It can be seen that the needs rise steeply with
the number of hardened and semihardened
sites considered for attack, and that the
amount of assurance gained per additional
missile falls off sharply.

53. Any force goal of the magnitude of 480
ICBMs on launcher by mid-1951 could be
realized only through a crash program re-
quiring diversion of resources from other
programs to which the Soviet rulers have
attached great importance, and a high level
of activity that would tend to stimulate US
countermeasures. There is no indication
that such a Soviet effort is now underway.
The Soviet leaders would probably take into
account that the US might, by adopting such

measures as a continuous airborne alert, or a
marked acceleration of the construction of
hardened ICBM sites, nullify a large part of
the advantage they had expected from their
numbers of missiles.

54. Finally, the assumption of complete stra-
tegic and tactical surprise underlying the
above calculations must be subject to some
degree of discount by the Soviet rulers. They
would have to expect that any tentative warn-
ing, even any suspicion, that they intended to
attack the US, would lead to an augmenta-
tion of US capabilities for deriving further
warning, as well as to a heightened alert of
SAC and other US retaliatory forces. For
as long as the alert posture could be main-
tained, a substantial proportion of these forces
could be placed in a position which would
enable them to avoid missile attack. Thus
the Soviet rulers would have to consider that
in any period of unusual tension between the
US and USSR the vulnerability of US forces to
attack would almost certainly be diminished.
With all these factors in mind, we conclude
that the Soviet leaders would be unlikely to
take the measures necessary to achieve a force
goal of the magnitude of 480 ICBMs on
launcher by mid-1961.

55. Every present indication suggests that the
Soviet ICBM program, while not a crash pro-
gram, is designed to provide a substantial
ICBM capability at an early date. The goal
of the program is probably an ICBM force as
large as Soviet planners deem necessary to
provide a substantial deterrent and pre-emp-
tive attack capability. In our view, this
would be consistent with the present deliber-
ate and orderly tempo of the Soviet ICBM
test-firing program, with current Soviet mili-
tary doctrine, and with the USSR's observed
policy of maintaining a balance among mili-
tary capabilities designed to accomplish vari-
ous missions."

56. Regarding the scope of a program of even
this more limited sort, the many uncertain-
ties in available knowledge require that we
allow for a wide range of possibilities. For

"The Assistant Chief of Staff, Intelligence, USAF',
does not concur in this paragraph. See his foot-
note to paragraph 5 of the Conclusions.
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example, calculations could allow for the
existence and operation of one or more plants.
On the assumption that one large final assem-
bly plant is already in operation and building
up to a peak production rate of 15 ICBMs per
month, with a program for the construction
of launchers and associated equipment and
facilities already begun, and building up to

• a peak completion rate of nine launchers per
month, the following would result:

Mid- Mid- Mid- Mid-
ICBMs 1960 1961 1962 1963

Produced 	 60 230 410 560
In Inventory 	 50 175 325 450
On Launcher 	 35 140 250 350

57. This would be a vigorous program, but
one which, in conjunction with other major
military programs, could be carried out with-
out appreciable hindrance to presently
planned Soviet industrial and construction
programs." Its accomplishment would re-
quire highly effective planning, operations,
and coordination in order to produce ICBMs
and ground equipment, to construct launching
facilities, and to train operating personnel in
relatively short periods of time. We have
made no allowance for serious breakdowns,
bottlenecks; or other interruptions, although
we recognize that such delays are usual in
programs of this nature. If such difficulties
occurred, the number of missiles and launch-
ers would lag behind the schedule set forth.

58. To expand this ICBM program appreci-
ably in the early years would introduce con-
siderably greater, though not insurmountable,
difficulties. A larger number of missiles could
be provided by bringing a second large final
assembly plant into production. Deliveries
from this plant to operational units would
probably begin 6 to 9 months after initial
Operational deliveries from the first plant.
This interval would be the minimum lag con-
sistent with obtaining satisfactory produc-
tion from the second plant. Assuming a rea-
sonably rapid production buildup, use of the

"For a detailed treatment of the economic aspects
of this ICBM program, together with the other
Soviet programs for strategic attack forces esti-
mated in this paper, see Annex C.

two plants could increase the number of
ICBMs about as follows:

Mid- Mid- Mid- Mid-
ICBMs 1960 1961 1962 1963

Produced 	 60 350 550 700
In Inventory 	 50 270 450 560
On Launcher 	 35 200 350 450

The production of these missiles, however,
would have little significance without a cor-
responding launcher construction program,
including production of related ground sup-.
port, launching, and guidance equipment.
Even if the sites were unhardened, to pro-
vide the required launching facilities by
mid-1961 up to 100 should be under construc-
tion simultaneously by the last half of 1960,
presumably at widely dispersed sites. Further-
more, the task of training operating and main-
tenance personnel would be difficult to ac-
complish on this scale so soon after attaining
an initial operational capability.

59. The military capabilities represented by
these two ICBM programs depend greatly
upon the operational characteristics of the
ICBM which is produced. By way of illustra-
tion, the following table shows the statistical
level of assurance of inflicting severe damage
on SAC operational air bases which would
be given by the programs in mid-1961:

"Best"
	

"Worst"
Missile	 Missile

200 missiles on launcher
in mid-1961 	  95 percent 70 percent

140 missiles on launcher
In mid-1961 	  85 percent 55 percent

It should be emphasized that this is merely
an example; we do not attempt to estimate
what the Soviet strategic concept for the em-
ployment of ICBMs would be, or what degree
of assurance Soviet planners would consider
necessary. Moreover, as noted earlier, the
proportion of US retaliatory forces destroyed
(as distinguished from the number of SAC
bases hit) would depend on the degree of sur-
prise achieved, and the precision with which
the attack was timed.

60. In deciding on the magnitude and pace
of its ICBM program, Soviet planners would
take into account their other weapons systems
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for strategic attack—notably, long range
bombers and missile-launching submarines.
They would recognize that, in addition to the
damage which could be inflicted in specific
target areas, there would be millions of casual-
ties and widespread denials from fallout. We
believe that they would regard the capabilities
represented by either ICBM program as con-
stituting a substantial deterrent and pre-
emptive attack capability.

61. We conclude that the probable Soviet
ICBM program would provide on the order of
140-200 ICBMs on launcher in mid-1961.
Within this range, the Assistant Chief of Staff
for Intelligence, Department of the Army,
and the Assistant Chief of Naval Operations
for Intelligence, Department of the Navy, es-
timate that the Soviet program is likely to be
toward the low side. The Director of Intelli-
gence and Research, Department of State, the
Assistant Chief of Staff, Intelligence, USAF,
and the Director for Intelligence, The Joint
Staff, believing that Soviet planners would
regard the advantages to be gained as justify-
ing additional effort, estimate that the num-
ber of Soviet ICBMs on launcher is likely to
be towards the high side of the 140-200 range.

62. As stated above, the military capabilities
which the Soviets would acquire with this
ICBM program would depend greatly upon
the performance characteristics of the missile.
However, by the end of 1960, the Soviets could
with no more than 50 ICBMs on launcher—
whether with the best or worst performance
characteristics—have a high _ assurance of
detonating an ICBM over each of the 25 prin-
cipal US metropolitan areas. Thus they will
possess a political and psychological weapon
of great consequence in every international re-
lationship. By 1961, the estimated Soviet
program will present an extremely dangerous
threat to SAC air bases.

63. The development of the Soviet ICBM force
beyond 1961 would be likely to be affected by
such considerations as the actual development
Of the target system to be attacked, the pros-
pects for a greatly improved Soviet ICBM, and
the prospects (on both sides) for an effective
anti-ICBM, as well as by the general develop-
ment of the world situation and of relations

between the US and the USSR. Any figures
for future years should be reviewed in the
light of such considerations and of evidence
on the actual progress of the Soviet ICBM
program. Projecting our estimates of the
present ICBM program (and assuming that
if the USSR has approximately 200 ICBMs on
launcher in mid-1961 production would sub-
stantially level off in the subsequent two
years) the most likely number of Soviet ICBMs
on launcher in mid-1962 would be 250-350 and
in mid-1963 would be 350-450.15

V. MEDIUM RANGE BALLISTIC MISSILES

64. Within the range of the Soviet 700 n.m.
(SS-4) and 1,100 n.m. (SS-5) ballistic missiles,
the distinction between strategic and tactical
targets is slight. During the next five years,
existing Western strategic and tactical air
and missile bases in areas peripheral to the
Bloc will be augmented by additional deploy-
ment of ground launched surface-to-surface
missiles, a few of which may be in hardened
sites by the end of the period. Factors of
timing and security, as well as the pro-
grammed improvement in Western air de-
fenses, will make it increasingly desirable that
an initial Soviet attack against these periph-
eral retaliatory capabilities be delivered pri-
marily with medium range ballistic missiles.
Numerous bombers, as well as shorter range
missiles, will be available throughout the
period for use in initial or follow-on attacks as
needed and for other related missions.

65. We believe the Soviets will seek to deploy
SS-4 and SS-5 missiles and launchers in
sufficient quantities so that, in an initial salvo,
they would have 70-90 percent assurance of
Inflicting severe damage on Western retalia-
tory air bases and unhardened missile sites
within range. Considering the potential tar-
get coverage of these missiles when launched
from Soviet territory (see Annex E), we cal-
culate that for this pufpose the USSR would
need to have on launcher in 1960 about 110
SS-4 missiles plus an equal number of SS-5

"The Assistant Chief of Staff, Intelligence, USAF,
does not concur in the last sentence of this para-
graph. See his footnote to paragraph 5 of the
Conclusions.
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missiles, all equipped with high-yield war-
heads. As both missile characteristics and
the target system changed, the required num-
ber of SS-4 missiles on launcher would increase
to about 150 in 1962 and after, while the SS-5
requirement would decrease to 100 or less from
1961 on."

66. As in the case of the ICBM system, the
major problems in building operational
capabilities with medium range ballistic mis-
siles lie in the preparation of launching fa-
cilities, establishment of logistic support, and
activation and training of units, rather than
In the production of the missiles themselves.
We estimate that with relatively modest SS-4
and SS-5 programs, the Soviets could meet the
calculated requirement for an initial attack
against land-based retaliatory targets within
700 n.m. of the USSR from about 1960 on,
and against such targets within 1,100 n.m.
from about 1961 on. The following numbers
of missiles on launcher are therefore esti-
mated as comprising a Soviet initial salvo
capability over the next five years:

Mid- Mid- Mid- Mid- Mid-
1960 1961 1962 1963 1964

SS-4 (700 n.m.) 110 150 150 150 150
SS-5 (1,100 n.m.) 	 ... 50 100 100 100 100

67. The initial salvo capability estimated
above represents only part of a larger Soviet
need for medium range ballistic missiles. It
Is probable that the USSR is also producing
such missiles for subsequent use in the initial
phase of a general war and for employment
in later phases of a sustained conflict. (They
would probably allocate warheads of less than
maximum yield to these purposes.) Assuming
that to meet these needs as well as those of
an initial salvo the USSR produces and deploys
three SS-4 and SS-5 missiles per launcher,
we estimate that a reasonable buildup in
medium range ballistic missiles from present

"Calculations were made in a manner comparable
to that employed to derive ICBM requirements,
using characteristics estimated for the Soviet
missile systems in NIE 11-5-59, and planned and
programmed Western retaliatory forces. The
considerations set forth In paragraph 48 would
apply here also.

strengths would result in total operational in-
ventories as shown in the table below. Should
changing circumstances require somewhat
greater numbers of missiles or even launchers,
their production and deployment by 1964
would not present serious difficulties to the
USSR.

Mid- Mid- Mid- Mid- Mid-
1960 1961 1962 1963 1964

SS-4 inventory" ... 250 350 450 450 450
SS-5 inventory" ... 80 160 240 300 300

VI. LONG RANGE AVIATION

Medium Bombers

68. The history of the BULL and BADGER
suggests that hitherto the Soviets have esti-
mated their standing requirement for medium
bombers in Long Range Aviation at about
1,100 aircraft. As medium. and long range
ballistic missile units become an increasingly
effective operational force, this requirement
will tend to diminish. We estimate that the
medium bomber strength of Long Range Avia-
tion will gradually decline to about 800 in
mid-1964.

69. Following a rapid buildup in 1958, the
number of BADGERS in Naval and Tactical
Aviation has recently tended to level off. We
estimate that in mid-1960 the BADGER
strength of these components will be about
350 and 120, respectively. It will probably
not decline during the period, and there is a
possibility that it will be increased through
reassignment of BADGERS from Long Range
Aviation. The medium bombers of Tactical
and Naval Aviation, together with their light
bombers, will contribute to Soviet capabilities
for attack on naval task forces and Eurasian
targets, rather than on targets in the US.

70. We consider it possible that the USSR will
develop a medium bomber capable of super-
sonic dash. On the basis of present indica-
tions, such a bomber would be unlikely to be-

"Operational inventories include missiles on
launcher given in paragraph 66, plus additional
missiles per launcher for purposes other than
initial salvo. Total production qf these missiles
would be larger to provide for training, replace-
ment, t,est firing, etc.
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come available for operational use until 1962
or later. Its performance characteristics
might be as shown in Annex D. If it is intro-
duced into operational units, a total of 100 or
so might be provided for highly specialized
uses."

Heavy Bombers

71. We estimate that Soviet heavy bomber
strength will increase to about 150 in 1961,
but that it will gradually decline thereafter,
to about 120 in mid-1964. This estimate is
based on the belief that no more than two
BISONs per month will be produced over the
next year or so, and that their production will
then cease." 20

The Assistant Chief of Staff, Intelligence, USAF,
believes that the Soviets have a positive require-
ment for a bomber with supersonic dash capa-
bility for employment by Long Range Aviation,
primarily in the advance wave(s) of strategic
bomber strikes. Considering recent reports and
sighting of new bomber types, and historical and
continuing Soviet interest in the bomber as a
strategic weapon delivery system, and the ac-
cepted technical capability of the USSR to de-
velop and produce a supersonic dash bomber,
the Assistant Chief of Staff, Intelligence, USAF,
believes that the introduction of a supersonic
dash bomber into operational units is likely by
1962.
The Assistant Chief of Staff, Intelligence, USAF,
believes that the Soviets will have a requirement
for a larger heavy bomber force during the
period of this estimate than that estimated
above. He believes that the level and type of
activity of the present Soviet heavy, bomber
force as well as the continued production of
BISON bombers indicate a further buildup. He
further believes that BISON-type bombers will
be produced at the rate of two or more per
month over the next few years.
The Assistant Chief of Staff for Intelligence,
Department of the Army, cannot concur in this
estimate of an increase in operational heavy
bomber strength, which would reflect an in-
crease of 25 percent within the next year and
a half over the current estimated strength of
about 120 (paragraph 21.) This nonconcur-
rence is based on the following factors:

a. The trend in annual BISON production has
been downward since the peak production year
of 1957; the increase to 150 Implies a general
reversal of this trend.

b. The total of 150 presumably would Include
the same 40 BEA.Rs now estimated to be In opera-
tional units, an aircraft which will then have
been out of production for over, four years.
Thus, the increase estimated has either to as-
sume a still greater BISON production rate or
to assume that no BEARS are withdrawn or
otherwise go out of service in the next year
and a half. The former assumption would sug-
gest an even sharper reversal of observed trends,
while the latter assumption is hardly reasonable.

c. The apparent conflict with production
trends referred to above could presumably be
overcome and the force increased by adding
bombers which have been produced but are
not now In operational status. However, such
action would also reverse a longstanding prac-
tice for no apparent reason, unless, contrary to
our estimates, the Soviets associate special sig-
nificance with the date, mid-1961.

d. The apparent emphasis on a buildup of
Long Range Aviation heavy bomber strength,
Implied by a 25 percent increase, conflicts with
judgments elsewhere in this NEE (paragraph 38)
that the Soviets do not regard increased numbers
of their present bombers as the means of meet-
ing their strategic attack requirements and that
they will commence a substantial buildup with
ICBM's during the same period.

Based on analysis of the foregoing factors, the
Assistant Chief of Staff for Intelligence, De-
partment of the Army, concludes that Soviet
heavy bomber strength probably will remain
relatively unchanged over the next year and a
half, and then, with the probable cessation of
BISON production and increasing age of the
BEAR, will decline rather rapidly. In his view,
future heavy bomber strength will approxi-
mate the following:

Mid-1960 Mid-I961 Mid-I962 Mid-1963 Mid-1964
125	 115	 100
	

75	 75

72. A better than marginal improvement over
present Soviet heavy bombers could be
achieved by the development of a nuclear
powered aircraft. Such a bomber could derive
tactical advantages from its virtually un-
limited range and its concomitant ability to
make very low altitude penetrations. Al-
though there are indications of Soviet in-
terest in nuclear-powered aircraft, no specific
Soviet program directed toward the develop-
ment of such an aircraft has yet been identi-
fied. We believe that the Soviets have such
a program underway, but believe it unlikely
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that they will have any nuclear-powered
bombers in operational status within the
period of this estimate.21

73. In sum, we estimate the operational
strength of Soviet Long Range Aviation, in-
cluding BISON and BADGER tanker-bombers,
will be about as shown over the next five years:

Mid- Mid- Mid-	 Mid-	 Mid-
1960 1961 1962 1963 1964

Heavy Bombers
BISON	 and

BEAR 135 150 140 130 120
Medium Bombers •

BADGER .. 1,100 1,050 1,000 900 800
Total	 .... 1,235 1,200 1,140 1,030 920

• There might be a few supersonic "dash"
medium bombers in 1962, perhaps increasing
to 100 or so in 1964, in which case we would ex-
pect a corresponding decrease in the number
of BADGERS.

Air-to-Surface Missiles

74. There may be some further increase in the
number of BADGER regiments equipped
with the currently available subsonic air-to-
surface missile (AS-1), but its limited range
and utility argues against its production and
deployment in large numbers. On this basis,
we estimate that an operational inventory of
some 500 will be maintained during the early
1960's. A portion of these missiles will prob-
ably be equipped with nuclear warheads of

low and medium yields, the remainder employ-
ing HE.

75. The USSR has need of an improved air-
to-surface missile, for use against well-de-
fended targets on land as well as against ships
at sea. We believe that such a missile (AS-2)
is now under active development, and that it
will probably become operationally available in
1961. It will probably be capable of deliver-
ing a 3,000 lb. warhead to a range of at least
350 n.m. at supersonic speed (Mach 1.5-2).
This missile would presumably be designed to
be carried by any medium or heavy bomber
operational during the period 1961-1964. As-
suming the replacement of AS-1 and an alloca-
tion to heavy bombers, we estimate that by
mid-1964 some 600 or more AS-2 missiles will
have been supplied to operational units.
High yield nuclear warheads will probably be
provided for those missiles intended for use
against land targets. Medium and low yield
nuclear warheads, and possibly HE warheads,
are likely to be allocated for antiship use.

76. In the absence of evidence, but on the
basis of operational desirability and technical
feasibility, we estimate that the USSR may
now have available air-launched decoys to
simulate medium or heavy bombers. Such
decoys could be carried along with a bomb
load.

VII. SUBMARINE-LAUNCHED MISSILES

" The Assistant Chief of Staff, Intelligence, USAF,
believes that in view of the tactical and psycho-
logical advantages of a nuclear-powered bomber,
the state of Soviet aviation and nuclear tech-
nology and the evident Soviet interest in the de-
velopment of such an aircraft that a small num-
ber of nuclear bombers may appear in opera-
tional status by the end of the period of this
estimate.
The Assistant Chief of Staff, Intelligence, USAF,
believes that this table should read:

Mid- Mid- Mid- Mid- Mid-
1960 1961 1962 1963 1964

Heavy Bombers .. 135	 150	 175 200 200

For the view of the Assistant Chief of Staff for
Intelligence; Department of the Army, see his
footnote to paragraph 71.

77. We believe that the USSR is proceeding
with the development of submarines expressly
designed to launch missiles and of improved
missiles for them to employ. In view of opera-
tional considerations, the most desirable new
system would be a nuclear-powered submarine
capable of launching, while submerged, ballis-
tic missiles of at least 500 n.m. range. On the
basis of Soviet technical capabilities, we esti-
mate that in 1961-1963 the USSR could have
available for operational use a submarine-
launched ballistic missile (SS-9) capable of
delivering a 1,000 lb. warhead to a range of
500-1,000 n.m. with a CEP of 2-4 n.m. Pres-
ent indications are that the Soviet nuclear-
powered submarine program is sufficiently far
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advanced so that the SS-9 missile could be in-
corporated as soon as the missile becomes
available. A nuclear-powered submarine
could probably carry 6-12 such missiles.

78. In the absence of direct evidence, but con-
sidering the potential value of the weapon sys-
tem, we have assumed an active current de-
velopment program which would make a
nuclear submarine/ballistic missile system
ready for operational use in 1961. There-
after, in a reasonable construction program,
the Soviets could probably introduce a few
such submarines into operational units an-
nually, while continuing the construction of
nuclear submarines equipped with torpedoes.,"
On this basis, we estimate that about 14 nu-
clear-powered submarines equipped with 500–
1,000 n.m. missiles will be operational in 1964.
With proper operating procedures and alter-
nate crews, a considerable portion of this num-

" For a fuller discussion of estimated Soviet capa-
bilities and programs for nuclear-powered sub-
marines, see the forthcoming NIE 11-4-59, "Main
Trends in Soviet Capabilities and Policies, 1959-
1964."

ber—perhaps half—could be deployed off US
coasts at all times, should the Soviets so desire.

79. The foregoing weapon system is compli-
cated and expensive, and will probably in-
crease in number relatively slowly. In the
next few years, the USSR will therefore prob-
ably build a limited number of new, conven-
tionally powered submarines designed to
launch ballistic missiles. The capability ac-
quired through such an interim program
would probably be retained to supplement So-
viet strength in nuclear-powered missile sub-
marines. The USSR would probably also re-
tain converted missile submarines during a
buildup in new submarines. We believe a
reasonable allocation of missiles (excluding
those for training and other noncombat pur-
poses) would provide a number sufficient for
about two combat patrols per submarine.

80. On the basis of the preceding discussion
(see also paragraph 32) we project as follows
the numbers of ballistic missile-launching sub-.
marines and their missiles, in Soviet oper-
ational units, through mid-1964:

Missile subs Mid- Mid- Mid- Mid- Mid-
Missiles allocated 1960 1961 1962 1963 1964
Nuclear-powered 	 2 6 10 14
500-1,000 n.m " 	 24-48 72-144 120-240 168-336
Conventional ("G")	 	 9 15 18 18 18
350 n.ni	 	 90 150 180 180 180
Converted ("Z")	 	 4 4 4 4 4
200 n.m. 	 18 16 16 16 16

This missile system (SS-9) may not be available until as late as 1963, in
which case the missile used in the "G" class might be used in this submarine.

TOP SECRE'll,
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ANNEX A

CALCULATIONS OF SOVIET ICBM REQUIREMENTS

1. As an aid toward the estimation of the
force goal of the present Soviet ICBM pro-
gram, we have made calculations of the num-
bers of Soviet ICBMs that would be re-
quired, in each of the years covered by this
estimate, to provide high assurance of being
able to accomplish certain specific strategic
purposes. We have considered three illustra-
tive cases, as follows:

Case A: The number of ICBMs required to
provide at least 90 percent assurance of being
able to inflict severe damage on SAC opera-
tional air bases, unhardened US ICBM sites,
and unhardened command installations be-
yond the range of 1,100 n.m. missiles. This
concept would leave other targets (e.g., naval
bases and semihardened and hardened tar-
gets) to attack by missile-launching sub-
marines and bombers.

Case B. To provide at least 90 percent as-
surance of being able to inflict severe damage
on semihardened and hardened as well as un-
hardened US nuclear retaliatory force targets,
including naval bases.

Case C: To provide at least 50 percent as-
surance Of being able to inflict severe damage
on hardened US retaliatory force targets and
a 70 percent assurance with respect to others,
leaving naval bases to attack by other means.

2. Since the accuracy, reliability, and warhead
yield of the Soviet ICBM are not precisely
known, we have used as a basis for calculation
two sets of performance characteristics, one
the "best" and one the "worst" that can be
derived from the USIB "Memorandum to
Holders of NIE 11-5-59," dated 22 January
1960. It is emphasized that our estimate of
the characteristics for the Soviet ICBM does
not correspond directly with either the "best"
or the "worst" characteristics used for these

calculations. (For a summary of our actual
estimate, see footnote (a) to Table B in this
Annex.) Accordingly, the illustrative calcu-
lations that follow cannot be directly cor-
related with the capabilities of the probable
Soviet ICBM program which appears in para-
graph 61.

3. In introducing the numbers derived from
these calculations, we must draw particular
attention to the essential distinction between
the effect of the detonation of a single Soviet
ICBM on a target and the number of ICBMs
required to give Soviet planners a desired
level of assurance of being able to achieve
that effect. It is with the latter order of num-
bers that Soviet planners would be concerned
in establishing Soviet ICBM force goals.

4. As noted in the Foreword, our calculations
are especially sensitive to possible differences
between our assumptions and those actually
made by Soviet planners with respect to the
future performance characteristics of the So-
viet ICBM and to the future development of
US retaliatory forces. In any case, we must
emphasize that the numbers resulting from
our calculations are to be regarded only as
approximations. Soviet planners, if they
have made similar calculations, have un-
doubtedly arrived at somewhat different num-
bers. On the whole, however, we believe that
their orders of magnitude would be the same
as ours.

5. The target systems against which we have
calculated Soviet ICBM requirements consist
exclusively of fixed installations: SAC opera-
tional air bases, ICBM sites, naval bases, com-
mand installations. An inherent limitation
of the ICBM is that it can be employed only
against targets the precise locations of which
are known in advance. In evaluating the
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strategic effect of an ICBM attack on such
fixed installations, Soviet planners would have
to take into account the mobility of the forces
based thereon and their reaction times. For
example, the primary object of an ICBM at-
tack on a SAC base would be the destruction
of bombers prior to take off, but only such
bombers as were present on the ground at the
time of the attack could be destroyed. Simi-
larly, an attack on naval bases could have no
immediate effect on aircraft carriers and mis-
sile-launching submarines at sea. Soviet plan-
ners would have to consider that Soviet
achievement of an ICBM capability to destroy
air and naval bases could be considerably off-
set by US maintenance of sizable air and
naval forces airborne and at sea.

6. In any case, the planned fast reaction
times of US nuclear retaliatory forces would
require that a Soviet ICBM attack be delivered
in an initial salvo. For this reason, we have
assumed that the USSR would provide suffi-
cient launchers to accommodate all the ICBMs
expected to be in commission at any given
time. Our calculations have also assumed
that Soviet ICBMs rated as reliable on
launcher will actually leave the launcher
within minutes of the scheduled time." We
are unable to quantify any allowance which
should be made for the improbability—for
, technical or other reasons—of so precise a per-
formance in so complex an operation. It is
a factor which would tend to increase the
number of ICBMs on launcher required, or
conversely, to reduce the Soviet assurance of
being able to accomplish the desired effect
with the numbers of ICBMs indicated.

This assumption presupposes advance prepara-
tions to maximize readiness.

7. With respect to US ICBMs, our calculations
take into account only the Atlas and Titan
programs. Soviet requirements are likely to
be increased, beginning in about 1963, by the
growing but as yet uncertain number of
hardened Minuteman sites becoming opera-
tional. To this extent, the Soviet ICBM re-
quirements which we show for mid-1963 are
low.

8. With these cautionary observations, we pre-
sent in Table A the numbers of Soviet ICBMs
which we calculate would be required in each
of the cases specified in paragraph 1, through
mid-1963.

9. As indicated above, Case A leaves naval
bases, hardened and sernihardened installa-
tions to attack by means other than ICBMs.
The greatest portion of the Case A require-
ment therefore comprises the ICBMs needed
on launcher to achieve at least 90 percent as-
surance of inflicting severe damage on SAC
operational air bases alone. The on launcher
requirement against these bases would be as
follows:

Mid- Mid- Mid- Mid-
1960 1961 1962 1963

"Best" Missile 	
:'worst" Missile 	

10. It is clear that as the Soviet ICBM is im-
proved, the number required to achieve a stip-
ulated effect against a relatively static target
system will decline, as in Case A. At the same
time, however, the overall US nuclear retali-
atory force base structure will be growing,
dispersing, and hardening, with a resultant
steep increase in overall Soviet ICBM require-
ments, as in Case B.
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METHODOLOGY

11. There follows a detailed explanation of
the method whereby the numbers given in
paragraph 9 and Table A were calculated.

Basic Data
12. Three types of data were used to calculate
Soviet requirements for ICBMs in opera.tional
Inventory through the period of this estimate.
These are:

a. the characteristics and performance of
the Soviet ICBM weapon system under opera-
tional conditions;

b. the target systems which we believe the
Soviets would consider appropriate to partic-
ular strategic purposes, as set forth in para-
graph 1;

c. the appropriate degree of assurance of
attaining a given level of damage on these tar-
get systems, as set forth in paragraph 1.

13. The characteristics of the weapon system
which bear most heavily on the number of So-
viet ICBMs needed to accomplish certain mili-
tary objectives are accuracy, warhead size, re-
liability, and in-commission rate. Values for
these characteristics used in the calculations
are shown in Table B.

14. The improving weapon characteristics thus
described have in both cases the effect of de-
creasing the number of ICBMs required to in-
flict a given level of damage on a given target.
During the time period under consideration,
the increase in accuracy reduces the number
of weapons required to fall in the area of cer-
tain target.. The growth of the on launcher
and in-flight reliabilities decreases the number
of missiles on launcher required per missile ar-
riving in the target area. Improvement in
the in-commission rate reduces the number of
spare missiles in operational inventory per
launcher.

Requirements Against US Retaliatory Bases

15. One basic military target system was used
in calculating ICBM requirements, although
some types of targets were omitted for certain
variations of strategic attack, as indicated in
para. 1. The basic military target system in-

eludes all installations, beyond the range of
Soviet 1,100 n.m. missiles, which possess an
immediate retaliatory capability against the
USSR. According to present US plans and
programs, these targets will increase rapidly
in number and change markedly in character
throughout the period of this estimate. By
1962, US ICBM launching sites will begin to
constitute a major element of the target sys-
tem. Moreover, since most such sites becom-
ing operational in 1961 and after will be
hardened and dispersed, they will be increas-
ingly difficult to destroy. The following sum-
mary of the basic military target system for
ICBM attack illustrates its changing charac-
ter:

-
Number of

Aiming Points
Type of Target 1960 1961 1962 1963

Unhardened ICBM Sites .. 3 9 9 9
Semihardened ICBM Sites 	 0 9 38 36
Hardened ICBM Sites 	 0 3 33 90
SAC Operational Bases . 	 	 55 63 63 63
Naval Bases 	 10 10 10 10
Command and Control In-

stallations 	 4 4 4 4

The foregoing list does not include improved
ICBMs now in relatively early stages of re-
search and development, which may begin to
be deployed in hardened sites and possibly
mobile units as well in the 1962-1963 period.
Soviet planners would have to take into ac-
count the possibility that these would cause
a further sharp increase in requirements. •

16. The number of weapons required is also
a function of the desired degree of advance as-
surance that a given level of damage will be
inflicted on a specific target. The degree
of assurance, say 90 percent, of inflicting a
given level of damage on a single target ex-
presses the likelihood that in a large number of
such attacks, at least 90 percent of the time
the target will receive such damage. In any
given attack the target might be subjected
to a lesser level of damage or might receive
far more damage than intended. The effect
of reducing the degree of assurance is to re-
duce the number of missiles necessary to ac-
complish the objective. For example, if the
degree of assurance against the targets con-
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sidered in Case B were reduced from 90 to
70 percent, the number of missiles required
on launcher would be cut in half; if assurance
were reduced from 90 to 50 percent, the num-
ber of missiles required on launcher would be
cut to a third.

17. The criterion of severe damage was used
in the calculations of requirements for the
target systems discussed. This criterion, as
used by US military planners, calls for the
following damage on various types of targets:

Hardened ICBM Site

Airbases 	  Damage to parked aircraft so
as to require depot repair
and moderate to severe
damage to above ground
facilities.

18. The following procedure was used to cal-
culate the numbers of ICBMs and launchers
required in each year from 1960 to 1963:

a. using the estimated accuracy, yield,
and reliability of the Soviet ICBM, calculate
the numbers of ICBMs required on launcher
to attain the stipulated degree of assurance
that severe damage will be inflicted on a
single target of each type;

b. multiply each of these numbers by the
number of targets of each type in a given
target system;

c. total these products to obtain the num-
bers of ICBMs required on launcher for the
entire target system;

d. using the estimated in-commission
rate, calculate the size of the operational
inventory needed to meet the on launcher
requirement at any given time;

e. allowing a minimal additional quan-
tity of missiles (15-20 percent) for testing,
training and quality control, and to account
for major maintenance and normal attri-
tion, calculate the required total production
of ICBMs.

19. It should be emphasized that the numbers
of missiles required for a given year, as cal-
culated below, are for an operational weapon
system with the characteristics estimated for
the particular year. In any given year, some
of the missiles in operational inventory will
have been produced in earlier years. If all
operational missiles were not modernized to
attain the characteristics estimated for the
year under consideration, a greater number
would be required to accomplish the objective
under consideration. Moreover, to the extent
that the training and proficiency of the oper-
ating crews had not reached the standards
implied in the estimated characteristics of the
weapon system, a greater number of missiles
would be required.

Requirements Against US Metropolitan Areas

20. We have also considered the number of
ICBMs which would be required to give Soviet
planners high assurance of being able to de-
liver a devastating ICBM attack on US con-
centrations of population, industry, commu-
nications, and government facilities. We find
that about 35 percent of the total US popula-
tion and about 60 percent of US defense man-
ufacturing facilities are concentrated in 25
urban-industrial areas. Beyond this number
of metropolitan areas, the concentration of
population and ' industry falls off rather
sharply. These 25 principal urban-industrial
areas are:

•
New York
	

Baltimore
Chicago
	 Washington

Los Angeles
	 Buffalo

San Francisco
	 Milwaukee

Philadelphia
	 Cincinnati

Detroit
	

Hartford
Cleveland
	

Akron
Pittsburgh
	

Flint
Boston
	 Dayton

St. Louis
	 Youngstown

Minneapolis
	 Toledo

Indianapolis
	 Houston

Providence

If the Soviets desired at least 70 percent as-
surance of detonating one ICBM over each of
these metropolitan areas, the on launcher re-
quirement for a single salvo would be no more
than 50 from 1960 on.
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TABLE A

"BEST" MISSILE •	 "WORST" MISSILE •
Mid-	 Mid-	 Mid-	 Mid-	 Mid-	 Mid-	 Mid-	 Mid-
1960	 1961	 1962	 1963	 1960	 1961	 1962	 1963

CASE A •
On Launcher 	
In Inventory 	
Produced 	

CASE B •
On Launcher 	
In Inventory 	

L..Produced 	

CASE C •
On Launcher 	
In Inventory 	
Produced 	

•See paragraphs 1 and 12 of this Annex.
For definitions, see paragraph 1 of this Annex.

• In this table, the numbers of ICBMs "in inventory" are those which would need to be assigned to opera-
tional units in order to have the required numbers on launcher at any given time. The relationship
between missiles in inventory and on launcher reflects the in-commission rate, estimated in NIE 11-5-59
to increase from '10 percent at IOC to about 80 percent in 1963. The total number of ICBMs produced
would include the additional missiles required for testing, training, and quality control, and to allow
for major maintenance and normal attrition. We have assumed a minimal additional quantity for these
purposes (15-20 percent).
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TABLE B •

"BEST" MISSILE
Mid-	 Mid-	 Mid- Mid-

"WORST" MISSILE
Mid-	 Mid-	 Mid- Mid-

Characteristic 10C 1960 1961. 1962 1963 IOC 1960 1961 1962 1963
CEP (n.m.) 	 3 2.7 '	 2.2 1.8 1.5 5 4.5 3.7 3 2.5

Warhead (1b) • 	 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000

In	 Commission	 (per-
cent)

70 72 75 '78 80 70 72 '75 78 80

Reliability On Launcher
(percent)

80 82 85 88 90 80 82 85 88 90

In Flight (percent) 	 75 77 80 83 85 55 58 62 66 70

• Values for the "best" and "worst" characteristics are derived from ME 11-5-59 and the USD3 "Memo-
randum to Holders of ME 11-5-59," dated 19 January 1960; the figures for mid-1960, mid-1961, and mid-
1962 have been interpolated. The actual estimate of accuracy and inflight reliability, as contained in the
above mentioned Memorandum, may be summarized as follows:

Accuracy
a. Radio-inertial guidance-3 n.m. CEP at IOC; somewhat better than 2 n.m. in 1963.
b. All-inertial guidance-5 n.m. CEP at IOC; about 2 n.m. in 1963. All-inertial guidance will prob-

ably be incorporated in 1960-1962, after which the probable Soviet ICBM force Ls likely to include
both radio-inertial and all-inertial guidance systems, with an increasing proportion of the latter
system.

(footnote) The Assistant Chief of Staff for Intelligence, Department of the Army, continues to
perceive no Justification in presently available intelligence for the changes reflected in the above
characteristics and believes the accuracy for the radio-inertial system at IOC should be 3-5 n.m.
CEP; for the all-inertial system in 1963, 2.5 n.m. CEP.
In/light Reliability

Estimated to be 55-75 percent at IOC; 70-85 percent in 1963. The Assistant Chief of Staff for In-
telligence, Department of the Army, and the Assistant Chief of Naval Operations, Department of
the Navy, believe the rellabilities Ile at the lower end of the ranges in both years. The Assistant
Chief of Staff, Intelligence, USAF, believes the reliabilities lie at the upper ends.

'Warhead yields as estimated for this weight in NIE 11-2-59, assuming no further nuclear testing, were
used In calculating ICBM requirements.
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ANNEX B

SCALE OF ECONOMIC EFFORT FOR CERTAIN ICBM PROGRAMS

1. This Annex analyzes ICBM programs which
would meet the requirements identified in the
main text as Case B (at least 90 percent as-
surance against all retaliatory force targets)
and Case C (at least 50 percent assurance
against hardened targets and at least 70 per-
cent assurance against others). It considers
the economic impact of production and de-
ployment programs which would meet these
requirements in mid-1961 and in mid-1963,
and compares them with the ICBM program
estimated as probable in Section IV of the
main text.

2. An assessment of the economic impact of
the several ICBM programs considered in this
estimate requires the consideration of more
than one dimension of the problem. Table A
of this Annex summarizes four economic as-
pects of each program:

a. production of missiles;
b. provision of launching facilities;
c. provision of military personnel on site;
d. monetary costs.

Missile Production

3. As indicated in NIE 11-5-59, we estimate
that series production of ICBMs and other
system equipment is already underway in the
USSR. For purposes of these calculations, we
have in all cases assumed that the first series
produced missile was delivered early in the
final quarter of 1959. Missile production for
these programs is based upon an ICBM final
assembly facility which had been engaged in
prior production of ICBM vehicles for develop-
ment and test purposes. Thus, in the prob-

able program this facility is assumed to have
begun its missile buildup from a going rate of
three per month and to reach a peak delivery
rate of 15 per month 12 months later, pro-
viding about 100 missiles in the first year and
180 per year thereafter.

4. In other programs, where larger outputs
were required, a peak rate of 25 missiles per
month was assumed under the same condi-
tions and reached in the second year. 21 Most
of the larger programs required more than
one of these plants, and it is assumed for the
purposes of Table A below that all of these
plants started production at the same time.

5. In actual practice, however, / the Soviets
would almost certainly not begin series pro-
duction of ICBMs (or any other weapons)
at more than one plant simultaneously. A
second plant might lag the first by 6-12
months. Since only one facility could gain
from being the producer of development and
test hardware, the follow-on facilities would
not start production until the problems of
series output had been solved by the lead
plant. The postulated multiplant programs
would merely lead to a duplication of the
initial production engineering problems.
Therefore even more plants would probably be
required to meet these larger programs. So-
viet practice in multifacility programs can be

The 25 missile per month peak rate was con-
sidered as maximum for a single facility. This
assumption was based upon industrial require-
ments in the production of a multistaged vehicle
with a mass ratio at least as great as the US
Titan.
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Table A SCALE OF ECONOMIC EFFORT FOR CERTAIN ICBM PROGRAMS

Case B
Best	 Worst

M-1961

Case C
Best	 Worst

Probable
Upper Lower

Case B
Best	 Worst

M-1963

Case C
Best	 Worst

Probable
Upper Lower

Cumulative Number of ICBMs in Opera-
tional Inventory 	 640 1800 300 670 270 175 2040 5360 680 1820 560 450

Number of Missile Plants
Peak rate of 10-15 per month 	 2 1 . 2 1
Peak rate of 20-25 per month 	 	 3 8 1-2 3 3 8 1 3

Peak Missile Production 	 	 58 160 28 60 25 15 70 180 23 62 25 15

Cumulative Number of Launchers 	  480 1340 230 500 200 140 1630 4300 550 1450 450 350

Peak Monthly Launcher Completion 	 	 38 110 18 39 13 9 50 130 17 45 13 9

Military Personnel (thousands) 	 	 27 75 13 28 11 8 91 240 31 82 25 20

Cumulative ICBM System Cost • (billion
dollars)	 	 	 6.7 19 3.2 7 3.3 2.4 25 66 8.3 22 9 7

Cumulative ICBM System Cost • (billion
rubles)	 	  30 84 14 31 16. 11 110 280 36 97 39 31

Annual	 Strategic	 Attack	 Expenditures
(billion rubles)	 	  40 81 28 41 29 25 51 120 23 46 19 19

• Excludes cost of nuclear warheads and cost of modernization of previously produced ICBMs.
'Expenditures for fiscal year. assuring other elements of Soviet strategic attack capabilities are as estimated in main text.
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illustrated by the following source-time rela-
tionships in the BADGER program:

Production Months
Production Date Peak to Reach

Source Initiated Rate Peak
BADGER PRO- (per

GRAM -month)
Plant #22, Ka-

zan 	 Aug 1953 20 8
Plant #1, Kuy-

byshev 	 Jun 1954 15 14
Plant #64, Vo-

ronezh 	 Jan 1955 10 12

6. In estimating a production program, a
change in estimated IOC date could result in
substantial -changes. For example, in the
probable program about 25-50 additional mis-
siles could be available on launcher by mid-
1961 if the IOC date were estimated to occur
three months earlier. However, when applied
to the probable program such a change could
be offset by logistic pipeline lag as well as the
assumption that no major problems occur at
any point in the production program result-
ing in schedule slippage.

7. For each of the final assembly plants in
the program there would have to be a large
number of subsidiary plants to supply special-
ized components and subassemblies. Fur-
thermore, a large number of other plants
would be required to supply the ground sup-
port and ground guidance equipment neces-
sary for the operation of the weapon system.
In many respects the supply of this ground
equipment is more of an economic burden than
the missiles themselves; missiles represent
only about 10-15 percent of the initial cost
of establishing an operational capability with
ICBMs.

Launching Facilities

8. The number of launching facilities is a good
measure of the amount of activity involved in
a given ICBM program. This is not so much
because the launcher as such is so expensive,
but more because this is a simple way of rep-
resenting all the facilities, other than the mis-
siles themselves, which are necessary to an
operational weapon system. The other facil-
ities which are subsumed under this measure
are the ground guidance facilities, test, check-

out and maintenance equipment, fueling and
storage facilities, housing and general pur-
pose equipment.

9. These facilities, including launchers, com-
prise the major initial costs of establishing an
operational ICBM system and are the pace-
setting factor in a deployment program. In
the case of fixed installations, hard or soft, the
orderly activation of launching facilities would
require the efficient scheduling and comple-
tion of large-scale construction projects in
widespread locations. In the case of a rail
mobile system the primary problems would lie
in the scheduled construction of special cars,
installation of the necessary equipment, and
orderly activation of complete missile trains;
the construction of fixed facilities would be a
lesser part of the effort but would still have to
be scheduled into the entire program.

10. Since we do not know the Soviet deploy-
ment concept, the present analysis includes
two extremes which we believe are likely to
encompass the actual cost and effort involved
in activating Soviet launching facilities.
Launching facilities for the probable program
are assumed to be fixed and hardened, costing
$11 to $12 million per launcher and requiring
a total construction time of 15 to 18 months
each. Facilities for the other programs are
assumed to be fixed and unhardened, costing
$8 to $9 million per launcher and requiring a
total construction time of 6 to 9 months each.
Guidance facilities are assumed to be radio
inertial, and the net cost of a missile system
using radio-inertial guidance is somewhat
more than if all-inertial were employed. Costs
are based on US plans and limited US ex-
perience, adjusting where possible for differ-
ences between Soviet and US prices, procure-
ment methods, pay scales, etc.

11. The preliminary US studies available on
rail mobile systems are inadequate to form a
basis for economic analysis. We believe the
cost and effort involved in activating such
systems would fall somewhere between that re-
quired for soft and hard fixed systems, prob-
ably closer to the hard than the soft. How-
ever, the major impact would be on the rail-
road equipment industry rather than the con-
struction sector of the economy. Semi-
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hardened fixed systems would likewise fall be-
tween the two systems we have analyzed.
Thus we believe that the total cost and im-
plied effort shown in the table may be some-
what overstated in the case of the probable
program, and may be somewhat understated
in the case of the other programs.

Personnel

12. The number of military personnel required
to operate, service, and guard ICBM sites is
not large when compared with the total
strength of the Soviet armed forces. How-
ever, a large portion of the operating and sup-
port personnel would have to be specially
trained. This would require individual and
unit training on a schedule consistent with
the completion of launching facilities. Soviet
experience with shorter range ballistic mis-
siles should facilitate this training.

Total Cost

13. The total cost for establishing and operat-
ing the probable ICBM program through mid-
1963 would amount to between 30 and 40
billion rubles, exclusive of the cost of nuclear
warheads and research and development.
This implies an average annual expenditure
of 8-10 billion rubles: less than one percent
of Soviet GNP. While this percentage ap-
pears negligible, economic aggregates of this
type are too broad to reflect the physical effort
and difficulties involved in implementing
large programs for a single weapon system.

14. To appreciate the impact of the probable
program on the Soviet economy, a comparison
with some nonmilitary programs is useful. In
the past seven years the USSR invested some
40 billion rubles in its ferrous metallurgical
industry (iron mining and steel making); it
plans to increase its crude steel output by
65 percent by investing about 100 billion
rubles in this industry in the Seven-Year Plan

Period, 1959 through 1965. Thus the average
annual investment in this major industry was
about 6 billion rubles in the past and is
planned to be about 14 billion rubles in the
future. Investment in the machine building,
chemical and railroad industries are planned
for the future at annual rates of 14 to 17 bil-
lion rubles per year each. The probable ICBM
program in this estimate would imply average
annual expenditures of about 8-10 billion
rubles on the ICBM system alone, more than
half the planned rate for investment in the
entire ferrous metallurgical industry of the
USSR.

15. The last line in the table illustrates the
effect of the three ICBM programs on expend-
itures for strategic attack in FY-1961 and
FY-1963, assuming that other elements of the
Soviet strategic attack capability are as esti-
mated in the main text. As a point of refer--
ence, these expenditures are estimated to be
about 14 billion rubles in 1959. The probable
program implies that these expenditures
would be about 25-30 billion rubles in FY-1961
and about 19 billion in FY-1963.

16. In summary, the probable program is
sizable in terms of the economic effort implied
in activating and equipping the launching
units especially during the first two years
after IOC. The economic strain implicit in
larger programs is not so much a matter of
their financial cost as of the magnitude and
pace of the physical activities required to
produce missiles and ground equipment, to
construct launching facilities, and to train
operating personnel in a relatively short
period of time. Even the accomplishment of
the probable ICBM program through 1961
will require highly effective planning, opera-
tions, and coordination among selected sub-
sectors of the Soviet economy. Although it
is likely that a multitude of unforeseen, minor
bottlenecks will appear, the probable program
assumes that no major delays will be en-
countered.
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ANNEX C

ECONOMIC ASPECTS OF PROBABLE STRATEGIC ATTACK PROGRAMS

Expenditures for Strategic Attack Programs

1. This Annex sets forth the expenditures we
believe the USSR has incurred in recent years
in providing forces for strategic attack, and
the future expenditures implied by the pro-
grams estimated as probable in this paper.,
We estimate that during 1955-1959, average
annual Soviet expenditures for programs di-
rectly related to strategic attack were about
15 billion rubles. The probable programs es-
timated in this paper will result in increased
outlays for strategic attack, with an average
annual expenditure of about 20-22 billion
rubles during 1960-1964 (see Table A).

Shifts in Composition

2. Important shifts in the composition of ex-
penditures for strategic attack programs will
probably take place. Expenditures related to
long range aircraft were responsible for nearly
all strategic attack expenditures during the
historical period, but will decline sharply in
relative weight in the projection period. Pro-
curement of these aircraft including air-to-
surface missiles, which represented about 40
percent of cumulative strategic attack ex-
penditures in the historical period, is projected
to drop to about four percent of the total.
Expenditures for personnel, operations and
maintenance, and construction related to air-
craft will take diminishing proportions of
expenditures for these categories.

r• programs which are estimated only as possible
have not been included in this Annex. Note also
that the analysis in this Annex reflects the lower
limit of the ICBM program estimated as probable
in Section IV of the main text.

TABLE A
AVERAGE ANNUAL EXPENDITURES FOR SOVIET

STRATEGIC ATTACK PROGRAMS, 1955-1964 •
(Billion 1955 rubles)

1955-1959 1960-1964
Total Strategic Attack 	 	 15.5	 20.4

Personnel 	 	 1.3	 1.6
Operations and Maintenance 	 2.5	 5.3
Procurement 	 	 7.2	 6.2
Aircraft and A-S Missiles	 6.3	 0.8
Submarine-launched Mis-

siles' 	 	 0.4	 2.1
Long range S-S Missiles . 	 0.5	 3.3
Construction 	 	 0.9	 2.6
Nuclear Weapons* 	 	 3.6	 4.9

• Figures are rounded. Totals are derived from
unrounded data and do not always agree with
those based on rounded components.

'Includes cost of continued procurement of
BISON and air-to-surface missiles and support
equipment.
Includes cost of submarine-launched missiles,
conversion of existing submarines and procure-
ment of new missile-launching submarines.
Includes cost of SS-4, SS-5, and 88-6 (ICBM)
missiles, guidance and support equipment. Costs
reflect the lower limit of the probable Soviet
ICBM program. In addition, the 1960-1964 entry
for construction includes 2.2 billion rubles for
constructing on-site facilities for these missile
systems.
Expenditures for nuclear weapons for strategic
purposes are derived from the illustrative allo-
cations of nuclear materials in NIE 11-2-59. The
caveats appearing on pages 63-65 of that estimate
apply.

3. Procurement and installation of ground-
launched missile systems will increase as a
share of strategic attack expenditures from 5
percent in the historical period to about 30
percent in the projection period. At the same
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time, the share for submarine systems will
Increase from about 3 percent to about 10 per-
cent. Operating and maintaining missile sys-
tems are relatively costly, and ground-
launched and submarine systems are respon-
sible for nearly all of the absolute increase in
the operations and maintenance category
shown in Table A.

The General Scope of the Major Categories

4, The expenditures for strategic attack forces
in this Annex include only direct expenditures
made for the following: (a) personnel of Long
Range Aviation, long range surface-to-surface
missile units and missile launching sub-
marines; (b) operations and maintenance
costs for units; (c) procurement of major
weapons and of supporting equipment for
units using the weapons; (d) construction

• and maintenance of airfields and missile
installations; and (e) nuclear weapons.
BADGERS subordinate to Tactical and Naval
Aviation have been included with aircraft of
Long Range Aviation for costing purposes
only.

Ground-Launched Missiles

5. The basis for scheduling the production and
deployment of Soviet ICBMs resulted from an
analysis of actual and planned US practices
modified by what is known and assumed con-
cerning Soviet practice. In light of the esti-
mate that by 1 January 1960 a few series
produced ICBMs will probably be operational,
and of the discussion in the main text of this
estimate, a reasonable production program
was postulated which would provide 350-450
ICBMs on launcher in 1963 together with
a reasonable additional quantity of mis-
siles (25 percent) 20 to account for mainte-

"A 15 percent margin between operational in-
ventory and production for operational purposes
was used in the requirements examined in
Annex A. Such a margin is minimal; the 25
percent margin applied to the probable program
is more reasonable, although still on the low
side.

nance, training, production testing and nor-
mal attrition. The production program in-
volves a buildup to a peak rate of about 25
ICBMs per month by the end of 1960.

6. The production buildup employed in this
analysis_and reflected in the main text is some-
what different from that employed in previous
estimates, in which we considered that an
IOC would be established with prototype
ICBMs and that series production would begin
at IOC date. The present analysis takes into
account the estimate, in NIE 11-5-59, that
series production would have begun prior to
IOC date. Assuming the concurrent schedul-
ing of launching facilities, crews, and logistic
support, this change results in a more rapid
buildup of operational capabilities in the
months following IOC date than was indicated
In previous estimates.

7. For purposes of costing the rrobable ICBM
program, hardened fixed sites were assumed;
if the Soviet system is rail mobile, the total
cost of the program would be about the same
or somewhat less, but much of the initial cost
now allocated to construction would shift to
rail mobile equipment and operational costs
would be higher. Construction of launching
facilities was scheduled for that portion of the
operational inventory expected to be in com-
mission at any given time. It should be noted
that these launching, guidance and support
facilities would average $11 to $12 million per
launcher and account for about 75 percent
of the initial costs in the estimated ICBM pro-
gram. The initial costs of this entire pro-
gram average about $14 million per missile
on launcher.

8. Production of SS-4 and SS-5 missiles was
scheduled on a basis similar to that for the
ICBM, at peak rates of nine and seven mis-
siles per month respectively. The costing of
the SS-4 was based on a road mobile system;
that for the SS-5 on rail mobility. About 80
percent of the total estimated ruble cost of
these weapon systems is incurred by the ICBM
program.
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ANNEX D

PERFORMANCE CHARACTERISTICS OF

SOVIET LONG RANGE BOMBERS



Combat Radius! Range (n.m.)

a. 25,000 lb bombload 	

	

one refuel . 	
b. 10,000 lb bombload 	

	

one refuel* 	
C. 3,300 lb bombload 	

	

one refuel • 	

Speed Altitude (lasIft)
a. Maximum Speed at optimum alti-

tude (kta/ft) 1 	
b. Target Speed/Target Altitude

	

(kts/f O f 	

Combat Ceiling (11)' 	

Terminal Target Altitude (ft).

a. 25,000 lb bombload 	
b. 10,000 lb bombload 	
c. 3,300 lb bornbload 	

ESTIMATED SOVIET LONG RANGE AIRCRAFT PERFORMANCE UNDER AN OPTIMUM MISSION PROFILE •

(Calculated in accordance with US MIL-C-5011A Spec except that fuel reserves are reduced to permit a maximum of 30 minutes loiter at Sea Level
and aircraft operate at altitudes permitting maximum radius/range)

CURRENT MODELS
POSSIBLE FUTURE
DEVELOPMENTS'

BULL BADGER

BADGER b

1959
BISON	 •

1958 BEAR
szsomu
1960

MB

1982-1984.

2,750/5,200 4,450/8,450 2,950/5,800
.... .... 3,700/7,000 3,950/7,500 •	 • • •

1,850/3,350 1,600/3,100 1,800/3,400 3,000/5,800 4,850/9,500 3,200/8,300 1,770/3,500k
.... 2,300/4,200 2,400/4,600 4,000/7,800 4,300/8,500 2,400/4,700h

2,050/3,700 1,800/3,600 2,000/3,900 3,100/8,100 5,050/10,000 3,300/6,600 1,950/4,050
2,500/4,800 2,650/5,200 4,150/8,200 4,450/8,900 2,900/8,0001

350/30,000 550/13,200 555/14,200 535/18,800 500/25,000 535/18,800 1,150/35,0001

310/30,000 475/40,800 475/42,300 460/43,400 425/43,200 480/43,400 1,150/55,000'

30,500 45,400 46,600 46,500 42,000 48,500 56,000'

54,200 48,400 54,200
41,500 50,000 52,500 55,800 49,700 55,800 59,500
42,000 ,	 51,500 54,300 58,500 I	 50,300 58,500 '	 80,500

It should be noted that these estimates are computed from aircraft dimensions as determined by photographic analysis and estimated airplane, engine,•
and other basic flight parameters. Because of the limitations of this method, the results are occasionally susceptible to significant errors. There are,
for example, reliable indications that BISON altitude capabilities may be considerably less than those estimated above.
Improvements of BISON and BADGER aircraft are based on normal expected improvements in the engines through the 1960 period.
The Assistant Chief of Staff, Intelligence, USAF, believes that the introduction of a supersonic dash bomber into operational units is Likely by 1962.
The Assistant Chief of Staff, Intelligence, USAF, believes that by 1664 the USSR may have a few subsonic nuclear powered bombers in operational status.
Refueling estimates based upon use of compatible tankers which provide approximately 35 percent increase in radius/range.
For 10,000 lb bombload unless otherwise indicated.
Service ceiling at maximum power with one hour fuel reserve plus bombload aboard. No range figure is associated with this altitude.
Capable of carrying 350 n.m. air-to-surface missile (AS-2) with approximately 10 percent degradation in radius/range capability.
Includes 500 n.m. "dash" at Mach 2.0.
For 3,300 lb bombload.

It
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CAPABILITY OF 1959 BADGER
From Anadyr' and Murmansk SEC-REF

PACIFIC •ARRIS-1,

LINE EXTENSION

Note bodes Mowno. nuiounts.. Mei Aft nista
on airersit *ad optimum ,mon polies on ifted
mutes from listing was .thisest the continental
U.t Us. at ettiee tines, slanted :mission marks.
iNfnect Antes. kbo penelndone or ether tactics

4114'RET".	 f,,desIdned .to dein Male detection .ani interception

'

.:ti •Nould mike Via

TwE3w4Y. REFUELED. 10.000 lb Bomb Loot
2400 NM

r*V0 WAY, REFUELED. 3.303 lb Bomb Lout
2650 N14

01A6 . WAY. UNREFUELED. 10.000 lb. Bomb Load.
3400 NM

ONE .wAY. uNREFUELE0. 3.303 lb. Bomb toot
3900 NM
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CAPABILITY OF 1958 BISON
From Anadyr and Murmansk -SEEK+

NI.o.hipAY
I

•

TWO.WAY. UN REFUELED. 10.0O3 lb. Bc.lb Load.
3000 NM

TwO. WAY. UNREFUELEO, 3.100 lb. Bomb load,
3100 NM

TWO WAY, REFUELED. 10.000 lb. Bomb load.
4000 NM

TWO . WAY, REFUELED, 3.3C0 lb. Bo..rnb load.
4150 MM

•EREGRET*

'

lc Itsnrct shows NI Baimuna. The/ are based
oa 41=0 thing Winona Inman ;corks on kw!
rowles ha staging Inas dosed to the coodnental
U.S. Ws id ON beim tteneterd Widen profits.
Wired mates. lar-level knetntkas or other tad.

.ksigned bkIã .w rnde Mellon and kderceptko
would reduce Ihe.effecke tube. '	 •

• f;	 .



DEPLOYMENT OF SOVIET LONG RANGE AVIATION, MID 1959 SECRET

CHUKOTSK
AREA

MURMANSK	 KOLA
4/14

,EUROPEAN
SATELLITES

25/i0

,10,101W

•
LENINGRAD

t..........44.,,,er. • *min 4 •
!..	 •
nt • l'vo•

'; 1 ' •	 • •	 A, LENINGRAD•i*: 1!"•	•
• 4-1	 5/26:014:e	 • @Moscow KAMCHATK

Mapadon AREA
1/3

•
quo •

Voronezh.

•Sorstov

StolIng,od •

LONG RANGE AVIATION
WESTERN USSR

Jet Med Bmr/Tankers	 835
Prop Medium Bombers 225
Heavy Brnrs/Tankers	 110

Total Aicroft	 1170
Total Rept	 46

LONG RANGE AVIATION
SOVIET FAR EAST

Jet Med Bmr/Tankers 215
Heavy Bmrs/Tonkers 	 10

Total Aircraft	 225
Total Resit	 • 9

SAKHALIN

Novosibirsk,.

\ /AV

Cherernishovo••
."7

/1 444,

LONG RANGE AVIATION HOME BASE AREAS
C"'"••1

adivostok

Of

561‘

1,1"

•••••,-..1

.1 •...v.

General areas of deployment

• Home base
STAGING AREAS

Numb•r of airfield, with runway. of	 Additional airfields with runway, of
7,500 ft. or more, considered suitable 	 6,000 ft. or mare, considered switobte
for staging med. and heovy bombers 	 tor staging medium bombers

• Arctic staging boss
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So iet ,Missile Capabiljt es against Con mental S

SU MAJZI /NE CAOCH

K04.4

Ovel.ln • -Ler

Selected to allow ample	 '.5..,..

maneuvering depth

Selected to allow ample
maneuvering depth

•/•■•■ Gst•:.•,
•

•-----	 •

	 Possible maLimum ranges of cruise-type
200-350 "4 and ballistic missiles in service now.

— Maximum range of ballistic missileS
000.1000 " estimated as available tor operational

use in 1951.1963.
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