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" APPROVED FOR RELEASE and
C1A HISTORICAL REVIEW PROCRAM
THE

SOVIET ICEM FPROGRAM St

THE FROBLEM

To estimnte the probable development timetabls and characteristics
of the Soviet imtercombinental ballistic missile (ICEM), inclnding the
probable date of first cperaticnal capability, and to examins the
factors likely to affect -Sovint acgulsitiom of & substantial muclear

delivery capability with the ICEM weapon system.

CORCLUSICNS

1. ICBM development has an extremely high priocity in the
USSR, if indeed 1t 18 not presently cn a "erash” basie. We beliove
thet the USSR will seek to acquire a substantial ICEM capablility as

_ra.pid_'lqr ag possibles”

% For purpodes of this estimate, a "first cperaticnal eapability”
ia arbitrarily defined as a total of 10 prototype ICEMs ip the.
hands of trained units at completed lawnching sites; a ™pubstantial
operational capability” ie arbitrarily defined as a total of 500
ICAMs in tho hands of trained undts at coopleted lamnching sites.
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2. We belleve the USSR is concentrating on the development of -
an ICBM which, when operaticnmal), will probably be capable of carrying
a bigh-yield npuclear warbead to o maxcimm range of aboub E,SEFI nautical
miles, with a CEP of § pautical miles or less at maximm range, apd &
,6¥stem rellability of sbout 50 percemt. The Assistant Chief of Staff,
Intelligance, Department of the Aruy, belisves that tha USSR will
edopt initially en operational ICEM of at least 3,800-1,500 nautical
wiles maximm range, and that 1t will further develop this weapon to

the longer-range system indicated sbhove.

3. The date at which the USSR will have a firgt operatiomal

- capabllity with tha ICEM will depend on many factors, spart from the

cver-all urgency of the program. These facters include the extent

of technical success in miasils testing and the .a.\-‘aila'bihty of
lawmehing facilities, supporting equipment, and trained personnel to
operate the system. We estimmte that some time during the pericd
mid-1558 to mid-1959, the USSR will probably bave a first operational
capability with up to 10 :prﬂtntm ICEMs, with characteristica
approximating those estimated in the first sentence of Cenelusion E.f

*® In the belief of the Asgistant Chief of Staff, Istelligence,
Deportmeot of the Army, this initial cperational capability
will be with an ICEM of at least 3,B00-4,500 nautical miles
maximm range.
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%, ICEMs could probably be 'l:-nrodut:ed., launching facilitlies coa-
pleted, apd operaticmal unite trained at a rate sufficlent to give
the USSH an operational capability with 100 ICEMs about one year
after its first operstional capebility date, and with 500 ICEMs shout

two or at most three years after first cperational capability date.

DISCUSSION

5. We estimate that ICBM development bas an extremely high
priocity in the USSR, if indeed 1% 15 not presently oo o "erash"
hasis, and that the USSR will seek to ecquire e substantial TCEM
caﬁa‘hilit:.r as rapldly as possible, COn the beais of all the avallable
evidence, we believe the USSR is capable of sccoopliphing very oxbitious

goals in this fleld.

6. Soviet plapmers bave probably long estimated that impertant
military, political, and peychologlcal edvantages would acerue to
the first nation ‘o athléve an ICEM capability. They probably believe
that certain disadvantages Shey now face fn the application of o
intercontinental striking power can be overcome if, at an early date,
they can acquire s substantisl capability to deliver puclear attacks

om contipental U9 targets with a weapon system lwposing maxinnm purprise
-3 -
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and difficuity of interception. They have recently demonstrated
theip acu‘l:;a gwarepnezs of the bepefits of rapid Soviet pz'oa:read in -
ICEM and earth satellite progrems, as enhancing thelr deterrent
‘posture against the U5, supporting an aggressive forelgn pl‘.‘r!:l'.c:.rl, and

building confidence within the Bloc.
SOVIET EXFERIENCE IN BALLISTIC MISSIIES

Ts The thorough and systematic exploltation of Cerman gudded
mieslile personmel and experdence Inltlated by the TU3ER at the end of
World War IT provided a firm foundstion for Soviet ballistie miesile
work, ineluding gufdance, serodymamics, propulsicsm, and structural
design. Operatiocpal end prototype Oerman missiles were tested and
improved wponj for example, some reports Indicate that as many aas
100 to 300 V-2 motors of 25 metrie tcrn.sy thrust were completed during
the perfcd 1o4T-1950. German misslle speclalists were, however, kept
relatively lgolated from the native Sovigt missile program, aod by
1548 the pative program had apporewmbly reached the poinb whera it
could largely dispense with German assistance .y

i
1/ Metric tons are used throughout this estimete.

._‘?‘.-’ For further details, see NIE 11-5-57, "Soviet Capabilities and
Frobable Programs in the Guided Missile Field," 12 March 10957,
Chapters IT and IIT end Annex B (TOP SECRET).
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8. Iiquid Rocket Motors., For a mumber of Years the USSR

bas hed available the type of motors tecessary for propulsion of

long range wissiles. A German-developed, immroved Va2 engine with |

B thrust of 35 tons was pl;acad. in production in late 1048: some 100

to 230 had reportedly been produced by 1950. More important, by 1552

a nomingl 100-ton thrust mntn;w, representing m cutstanding schieve-

ment in admnmﬁ technology, had p:rnhabﬁr been developed to the point

of static test. US studies have indfcated that, with minor improve-
mexts, these motors could probably achievs thrusta up to chout Lo

snd 120 tons, respectively, at sea level. We believe that rocket

moters of 35 and 100 tons thrust have been thoroughly tested and Frobably
laproved in the course of extemsive £light testing of 350 and 700 rawbisal
mile (n.m.) missiles at Kapustin Yar.

9. Ballistiec Micstle Pirings ab Rapustin Yar, Pricr to 1957,
‘the-nnly definftaly id.entit-iad Soviet ballistic missile test range -
vas that lecated east of Kapustin Tar, a:small town near E‘ta].l.ngrad.
Thig range has exdsted since early in 'r.ha postwar perled; it is :ti]_l.

undergeing expansion and. fmprovement. Good evidence on range setivities
. r .

» A detailed ddscussion of this range and 1its netivities to early
1957 way be found in NIE 11-5-57, Annex ¢ (TOPF SECRET Yo
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dates from about 15953. Sioce the widdle of that year, at J.ea.atr 300.
balltstic miosiles of chort and medium ranges have been fired, of -
which about 100 have been 700 n.m. missiles. Sinee June 1957,

there have been geven test firinga m‘.‘ a 1,000 n.m. miaalila. The
Kapustin Yar progrem has been characterized by minimm delays and rapld
rates of test firing. The renge bas launched b mispiles in a eingle
day, 5 misailes within a 2k hew period, and 22 missiles to various
ranges in a single month (Rugust 1557). Such high avtivity indicates
that handling and check-out procedures are go.ed and test crevs are well-

traiped.

10. Under test range conditions, good accuracles are .I'_rviﬂaut.l]r
being achisved up to ranges of sbout 70O n.m. High reliability is
evident from the very few apperent n-rlight failures. |

J

* "Frobable Ervor" is defined as that error which ig as likely to
ba exceeded as not.
€ -
RS
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EVIDENCE CON TIE SOVIET TCBEM FLIOHT TEST FROMRAM

11. Tyurs Tam-Kilyuchi Test Range. In shoud wid-1955, the

construction of new instrumentation facilities began ia the vicinity
of Tyura Tam, near the extreme down-renge epd of the Kapustin Yor
tewt range. Accumulating evidence has made it clear that the potivity
which began in 1955 was in facht the start of a pew Soviet missils
test range, extending approximately 3,500 n.m. from Tyura Tam north-
castward to a down range instrumentation area near Xlyuehi, on the

Kamchatka Peninsulas. [-

]the new
ragge facilitiles do not yet appear to be fully c:f.‘mpleted,f

]

12. Firings from Tyara Tam, August-November 195T7. We believe

that by mid-August 1957 the new test range was capsble of supperting
Limited ballistic missile £light testing. ['
i

]ﬂlthwgh the evidence

was fragmentary, 1% supported Soviet statements that ICEM filight tests
. « 7 =
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had been made. (While the TASS. anpouncement zay have been timed for
madmm propaganda effect, past Soviet statements of this typa l:m‘u
generally been based on actual performance or assured capability,)

Wa concluded that the USSR had probebly flight-tested tire TORM
vehiclea s Glthough the only information as to the range, aceuracy, o
character of the vehicles fired was that contained {n the Soviet
statements and that I'nrhieh comld be inferred from the length of the test

"
range.

13+ ©n b Octcber and again on 3 November, the USSR succeassfully
orblted earth satellites; we have determined [

] that they were
lawnched from the Tyurs Tam range-head. [ ]
Information regarding the two satellite launchings end the launekings
on 21 August and T Septesber from Tyura Tem docs intfcate come differences

[: J These aifferences may bel
attributed to[ Jas well as to differences in lavnching
purposea. It is not loglesl, nor ia 1t ;:nmmtihla with our nowledge

of mrevicus Soviet testing practices, t.+:=4 assume that the first satsllits

* Ses SNIE 11-8-57, "Bvaluation of Evidence Concerning Seviet LCEM
Flight Tests,” 18 September 1957 (TOP SrCREp 1
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vas launched on 4 October without preliminary flight tests. Thus [ .
_]un the first two firinga frem -

Tyura Tam, there rerains a question whether they wers sctually test

vehicles for an ICBM or for an earth eatellite, or were part of g

coabined program,

U

J Itdaeamtappesrthﬂtalamhinghaabeen
attempted at Tyura Tam since the crbiting of the 3 November satellite,
but we cannot entirely exclude this possibility. Inm any casa, [

J the next launching conld occm at any
time.

15. Probable Relationship between ICBM and Earth Satellite

Programs, Oa the basis of all the evidence, we estimate thet the
Soviet earth gatellite program was d.e‘ifel;.':ped. concurrently with and
superimposed upon the ICEM p:.myam, a3 Soviet statementa have implied.
Because so few vehicles of this wagnitidde bhave beon noted, we beliawve

-9 -
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that all four vehicles launched from Tyura Tam probably wtilizea

the same first and second stage propulsion systems. The reported

veight of the first r.atelﬁte {185 1bs.) would require a propulaion

system comparable to that of an YCBM. The minimm Tropulsion required

for such a sotellite would be a two-stage systenm ubilisding o hominal

100-ton first stage and 35-ton second ntagﬁ == such & system in an

ICEM would probably be capable of carvying a 2,000 1. warhead some

3,800-4,500 n.m. On the other band, the second acd reportedly much

hee;:vier satellite (1,120 Iba.) would bave required either thia

mintem propulsieon system plus an added third stage, or a large

i;wg-stage system utilizing paired 100-ton thrust motors or a.n equivalent

single wotor in the first stage. In an ICEM, either of the large two-

stage systems referred to would probably be capable of earrying a

2,000 1b. warhead 5,000-5,000 n.m. Although unoffieial Scviet state-

ments have iodicated that the second satellite was a three-stage vehicle,
'

We are at present unable to make a poslitive determination. However,

we believe that for efficiency of dnsig:..and're].iabﬂit;r, the Soviats

would oot utilize three propulsien ntagef in their ICEM.

16. With regard to guldance, we do not know how eclose tha

actual orbits of the satellites were to those intended, [0
- 10 -
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-J Guidance errors permissible in the orbiting of an earth
satellite would not be mcceptable for en ICEM with & CEP of § n.m. or
lase. {Jm::;eq_uent]:r, the capability to place & satellite into an
eliptical orbit does not of iteelf indicate that ICEM puidance problems
have been solved for such a CEP. We believe, however, that the guidance
system used in Soviet 700 nautical mile ballistie mi:;ailea glresdy achieveg

accuracies better than those required to orbit earth satellites.

17+ In spite of these unresolved questlona, the fowr Tyura Tam
firings attest to ‘t'he bigh ecapabilities of the USSR in long .rEIJ.'lgE
ballistic missile development, especilally in the field of propulsion.
We belfeve 1t likely that the first few firings in an ICEM program
would cerve primarily to test pro:luiaiun, stage separation, and rough
guidance; for such purposes, it would matter 1ittle whether tha firet
tests were of earth satellits vehicles or of trus ICEM test vehiclea.
Therefore, we believe that, for practical Purposes, the Soviet ICEM
flight test program began on 21 August ;ﬁ?.yy

I -
1/ The Asaistant Chief of Staff, Intelligence, Deparbment of the Army,
sgreas vith the 21 Aupgust date ooly if 1t applies to an ICEM
system as deseribed in his footnote at the end of raragraph 21,

2/ See foutnote of the Deputy Director for Intelligence, The Jolot Starf
on next page.

- 11 -
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E,.n" Tho Deputy Director for Inteliigence, The Joint Staff, believes that

the first two probebls firings on the Tyura Tam rangs, 21 August |

and T September 1557, were primarily for the porpose of testing

earth satellite vehicles of the type or types lawriched om b Ootober
and 3 Novepber 1557. He agrees that Information useful to the ICEM
program was oblained from these tests, perticularly if the last stages
on the missiles fired wers allowed to fmpact. However, the subsequent
Tivings of two satellites and the apparent lack of any other firings
en the Tyura Tam test range to date indicete that the first two firinga
cannot be consldered as part of a Tlight test program for s spacific
JCEM oy more than pumerous previcus firings on the Kapustin Yar
range or the satellite firings themselves. The Dapuby Director for
Intelldigence, therefore, believes that the specific flight test
,Program discussed Iin paragraph 27 of this Discuision has not yet

begun.




PROBABLE SOVIET TemM CHARACTSRISTICS

-

18, We estimate that the USSR probably has g wilitary requirement
for an ICEM with g range of about 5,500 n.m. We further estimate that
this requirement would inclode, for Infiial operational capability,

a mlssile CEP of 5 n.m. or Iess ot masedsmmm Tange, a high~-yleld nuclear
.ul'a.rheuﬂ, end a system rel:i.ahi].‘lt:_.r approvimating 50 percent. Continued
im;prwemn'h of IGBM eystem efficiency anpd reliability would be g Bovlet
objective. However, the USSR will alse desire to achieve an efmr.tive
ICEM capability at the earliest practicable data. Pending the development
of a missile meeting the foregoing erditeria, 1t may seak 't.n estahlish
- &0 initial cporational capability with a misgila having a range of gt
ledast 3,800 p.z, A missile of 3,800 n.m. range could reach the mosk
distant target of importance in the U3 ouly from the Chukobsk Peninsula
and could reach less distamt targets from Aomiwhat less exposed po=itions,
However, & range of about 3,500 nom. wonld be Decessary to reach nﬂ.
important US targets frem '-l.m.mr:hiug sites located with greater z.-egm-d.

for thelr security apd logistie support.

|
19, On the basils of the evidence, we believe that the IhM

current]qr under development din the USSR is a 'twu-s'f:.agu vehiele designed

* The Assistant Chief of Staff, Iatelligence, Department of the Army,
‘calls attention to hig a;anera.l footoote at the epd of Paregraph 21.

-13 -
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to carry & warbead of sbout 2,000 1b., With tha evidence at hand,

wo cannot determine whether 1%t will empley a single 100-ton mobox in -
ite first stage, a pair of such motors, or a large eingle motor roughly
equivalent to the paired moters. In the first case, it could achieve

a mudmm range of 3,800-%,500 n.m.; 4n the second apd third cases, 5,000~
6,000 n.m.

' 20. Whichever line of development the USSR is ;W pasudng,
after the Initlal two-stage £1ight test tha achieveu:ant. of an initial
operaticnal capability would require about th&'.ﬂa-u:e amount of -time,
roughly within & slx mouth span. In the case of the single 100-ton
Tiret stege englne, however, the mispile's range would fall short of
the optimm. The USSR, if it is developing this system, may expect that
1%s ronge can later be extended to 5,500 n.m. BY & second genaration
wenpon with scme combination of developments such as hlgher thrust,
more efficlemt motors, s reduction in nose-cone welght or the use mE' high-
enargy fueln. However, the transition by this means from a 3,50 n.m. to.
8 5,500 n.m. ICEM, including an additional mmber of missiles o be

test fired, woild pru‘bah-l;y Impose an unacceptables delay.
I

21+ On balsnce we consider it 1ikely that the USSR 1a pro-
cecding directly to the development of a 5,500 n.m. ICBM powered
by paired 100-ton motors or a roughly equivalent Binéle motor in the

-1k -
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first stage, and that, at the earliest practicable date, it will

egtablish o first eperational capability with o few prototyps tniﬂai.leu.*

* The Assistant Chief of Staff, Intelliigence, Department of the Army,
does not concur in the probable characteristics of the Soviet ICEM
presented in paragraph 21 apd in certain specific pointa in paragraphs
18, 19, and 20. He believes that:

1. Soviet ohjectives for an ICHM system cannot be firmly
established. A missile system with a range of 3,500-6,000 n.m. weuld
enable the Soviets to attack the US within the limitations expressed
in paragraph 18.

' 2. The Soviets could employ any of the systems described in
paragraph 19 to attain the ranges given, and could extend the range o
the system using & single 120~ton thrusi engine (paragraph 8) by scooe
combination of inercasing engine efficiency, use of fuel additives,
or reducing nose cone weights.

3. To arrive at an ICEM capability with any system in mid-1958
to mid-1959 requires the assumption that one of these propulsien
systams was used in the satellite lauwnchings. Moreover, calculation
of these systems was based on Sovlet sonouncements of the weight of
their satellites (paragraph 15). BSince these weightz are accepted, it
is also valid to accept the statewents that the second satellite
wtilized three stages and both vsed tested missile components. Sioce
there iz no evidence of the developrapt of palred engines or a
neninal 200-ton thrust-engine (paragraph 22), he belleves that this
last reference was to the nominal 100-ton apd 39-ton englnes believed
developed for shorter range missilea. This factor, evident Soviet
proctice of improving or scaling-up, tested components to develop
progressively longer range misslles, and probable Soviet dealre to,
keep thelr TCUEM system as small and movable as possible, all support
a system based on h@:wemeﬂtﬂ to the single 120-ton thrust ﬂ.rst stags
ayetem.

L. Improvements 4o this smaller system would nit neceam!.l;r
fnvolve changes of such nature as to mke It a "secood geperation”
system. Abtaining the 5,000-6,000 n.m. range by this means, rather
than causing "unacceptable delay," couldd provide the Soviets their
earliest JOBM capability by a subatantial margin if they have not
already developed the lavger palred engines or 200-ton thrust engine.

The Assistant Chief of Staff; Intelligence, Department of the Army,
therefore believes this estimate should state that the USSR will
ndopt initially an cperaticonal ICPM system of ot least 3,800-h,500
n.m. range and that it will further Iiﬂvelﬂp this system to ‘ﬂ:u!
5,000-6,000 n.m. range. .15 -
frrte e
—FOP-SEERETF




PRCBABLE DEVELOPMENT TIMETABIE

22. A major development effort would of course preceds a.n:j.r.
flight test program. While evidence .15 limited, it is sufficlent
to establish or infer certain key elemsute in the probable Soviet
pre-flight program. As indicated sbove, we belisve the basic 100-
ton rocket motors wers probably ready for static test in 1952 and have
been tested axtenali?‘ely in shorter range missiles sipce that tima. If
the USSR has elscted to couple 100-ton thrust engines for first stage
rropulsion, coupling designs could rrobably have been made as early
as 195%. TIf a single engine of prester thrust were chosen, thern
has been sufficient time for its design, development, and statlie test-
ing prior to the fall of 1957. There 1s no evidence of either the coupling
of twe englnes or of the equivalent single erngine,. '

23. At least by mid-1955, when comstruction of the Tyura Tame
Klyuchi range was begun, the USSH was preparing for missile tests
beyond the capabilities of the exisbing Hapustin Yar ranrge. While
the new range was under construction, Hapustin Yar was combimuing
to provide mich basic experience in ballistic missile work., Tests
there could have provided experience and !:Eesign data on many TCEM
problems, including mock warhesds, fuzing devices, and posaibly re-

entry bodlies and stage separation techniques.

- 16 -
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oy, Guldance, We belleve the USSR 1s capable of solving the
critical guldence problem. The USSR now has a guidance syetem whichy .
AL fpproved somewhat and placed in an ICEM, eculd achicve CEF's of
3 mema or less at ranges of 3,500 to 5,500 n.m. in 1958. This u;rstem.
probably is a rader track-radis comand/ipertisl guldance system of the
type previcusly estimated for the Soviet 350 and 700 n.m. miseilea,
The USER need not rely on this type of system, hovever, Iinssach aa
‘& Doppler/inertial guidance system, employing principles almosh cerw
talnly known to the USSR, could probably achieve CEP'a of 5 n.m. or

lesas by late 1958, and poasibly down to sbout 2 nim. by 1060,

25. Warhesd., We estimate that high-yield roolear varbeads,
swltable for employment In an ICEM, could probably be avallabls in
»
1558,

26. On the basis of the above, we belleve that mijer deaign
ckaracteristics of the Soviet ICBM had probably been farmmilated by -
late 1955 or early 1956, end that at the'present time, most major '
‘compopent problems have been largely :ol\rred., Whila themia no i.n-l
telligence to ind.icate.whetl:l-er the USSR is developing heat oink of
sublimaticn type nose cones, US experdente indicates that the re-
emtry preblem is not likely to delay the program.

*  See ANNEX, Soviet ICHM Warhead Capabilities
- 17 =
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7. Flight Test Scheduls, On the basis of cur esbimate that
the USSR is proceeding ddrectly toward the developmewmt of an ICEM
having a renge of 5,500 n.m., a CEPF of 5 n.m. or less at maclmm
ronge, and a 2,000 1lb. warhead, and comsidering Soviet cperaticns at
Enpustin Yar and the progress which the USSR has alveady made in ICEM
development, we esgtimsbte that a program of some 20-50 flight tests
would be required to achieve the specified accuracy and a system
r;uq.hiltty of S0 perL:cr::l:.T We believe that the USSR will compress
1ts ICHM flipght test schedule as much as poasible, and 1t iz probably
that n buildup to 3-8 test firings per momth could be achieved in t.hj_s-
progran, berring some major aceldent. The span of time required for
conpleting the test firing program and the numher of miseiles peeded
for testing are factors of wuncertaimbty in our estimate. Early and
continued success could parmlt .a schedula with as few as 20 flight
teats. On the other hand, if suc_oef.-:s in flight tests is oot contimeous,
as many e3 50 tests might be necessary. We do nob belleve that the SBoviets
w111 encounter difficulties leading to very extended delsys, and we

therefore estimate that this test p:mﬁram, leading to the attalnment of ’

* Wa eotimata that the USSR would require a minmimm system relisbility
of about 50 percemt under cporational conditions. "System relia-
bility" in this context mesns the percoctage of missiles which
function according 4o specifications from mlosile takeolfl Lo
detonation in the target area. MHalfunctlons prior to launch are
oot considered.
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a first operational capability with up to 10 protolype missiles, cmfld Pro-
bably be completed soms time during the pericd mid-1958 to mia-1959.%

The research and development test and iu:prwanent program will combinus
therealftor.

FIRST OFERATICHAL CAPARILITY DATE

. 28, We have previously estimated that the Soviéts will probably
equip their first operatiomal ICEM unit with prototype missiles, and
will not wait for series produced missiles 2 The date st which the
first unit would be egquipped in this way will depend on many factors,

capart from the over-all priority of the program. These factors in-
clude the extent of fechuical success im missile testing, the degres
or.f. imternational tensicn, and the availability of a launching aite,
supporbing equipment ard traiped persconel to operate the system,

An additicnal fector to which the Soviets have wndoubtedly given
eonsiderable wedght :L.a the ps]rm;oloe:icait and political, as well as tha
possible blackmail, advanbages of achieving s nominal ITEM capability
before the US. Provided the Soviets made a decision semetime ago to

prepare o site and train the necessary ﬁersommel, w2 believe that some

1/ The Assistant Chief of Staff, Imtelligence, Department of tha
famy, refers Yo his geperal footnote at the epd of parsgraph 21.

gf 'Sea WIE 11-9-57, parasgraph 8.
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tima in the period mid-1958 to mid-1959 they will probably have a fivst
epeyatlional ‘eapability with up to 10 protolype ICBMs with characteristica

approcimeting 5,500 n.m. rangs, 5 n.m. CEP, and 50 percemt I‘el.i.a.'hility,yg
FACTORS . AFFECTTING CTERATIONAT, CAPABTLITIES

29, We do not know what production facilities are now devoted
to the Soviet ICBM program, nor have we any direct evidence regarding
Joviet pmpara‘bimﬁ to produce ICEMs and systems equipneut'in quantity.
We do dnow, however, that the USSR possesses a high:l-.::r developed Industrial
baee which ineludes all the skills ard facilities necessary for quantity
production of successfully developed missile systems. Dased on owr
. egtimate that the .&uelﬁmnt of an ICEM capability is a major Soviet

chlective, we believe that the USSR will allecate the necessary resourced.

530. ICEM Producticn. The cenfjralized planning of the Sovlet

economy will permit the USSR very rapidly to marshal econcsie resources

1/ The Assistamt Chief of Staff, Intelligence, Department of the Army,
refers to his general footnste at the end of paragraph 21.

2/ The Deputy Director for Imtelligence, The Joint Staff, believes
that the Soviets could, if they so desired, establish an extremely
1imited cperational capability in the latter half of 1958 with up
to 10 ICEM's with a range of spprodmately 5,500 nautical miles and
a CEP of approximately 5 navtical miles, bub whose reliability would
be uncertain and probebly less than 50 percent. He therefors esti-
mates that the USSR will establish a limited operational capa-
bility with up to 10 ICBMs with characteristics approximating
5,500 pautical miles range, 5 pautical miles CEP, and 50 percent
relisbility in about mid-1959.
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for the quantity production of ICEM systens apd equipment. Soviet
fndustrial resources can be focused on the production of the majar . -
components of the ICHM; l.e., engine, guldance system, control systems,
warbead, apd airframe. Each of these components cen be produced in
gaparate, specialized facilities on a coordinated basis. During the
course of the ICEM flight test program the desiém of miouﬂ. components
- or subsystems will prove their adequacy to meet required specifications.
A= each component iz proven, its design will be "frogen” and mroductien
drawing and ;pecificutiﬁn, az well as detailed produetion plans, will -
"be prepared. Many of these steps will have been taken prior to completion
of the full flight test program. When the final element of the ICEM eystem
design has demonstrated its acceptability, the design of the system as

& ‘whole will be "frozen] immediate steps will be taken to initiate

peries production, and a build up to a pre-selected peak rate of produc-
tion will begin. The more rapldly the production program is E.I"J.Elh-ed,

the more likely dirfficultles are to d&v?].up which require costly chapges.
The USSR must weligh the cost of d.ela.ys:due to medifications ngainst the
advantages of getting operable missiles early. In light of extensive
- Soviet experience with shorter range ballistic missiles, we believe

that the Iikeltihood of probibitive coste in resources due to a crash

production 1z not wery great.

- Pl -




FOP-SECIN

Fop-ERRER

3L. A 500 ICEM Program. Our estimate of the echeduling and. re-

source allocations regquired for an assumed high prlorlty ICBM preduction,
construction, and training program invelving 500 I(EMs deployed on 50
Launehing facllitiles follova. These flgures were salected arbitrarily
and we have not attempted to defice them as opbimm or minimal guantitics,
Although wa have no evidence that the USSR is actually planning to carry

: &Lrb.'this speeific progeam, this examination permi'ta'thﬁ assessment of the

ecopomle feasibility and implications of such a propram.

32. The USER will determine the peak pro-iux;ticm rate for ICEMs
tn the basis of Soviet plamners' judgments, primarily with respect to
thleir requirements for various mumbers of missiles at selected polinte
in time, together with their capabilitfies 4o achleve thess requirements.
These capabilities will imelude net only those for the production of
ICEMs but also those for the construction of sites, production and in-
stallation of equipment, tralning of troops, and establishing lbgj.étic
linep, We believe that a peak }woduntic;n rate of about L0 ICEMs per
month s compatible with the 500 ICBM program examined here. A period
of 10-14 months from the beginning of series production would be required
to build up from an B & D production rat!n of 6-7 ICEMs a month to e monthly
rate of 40 series-produced ICBMs. The length of time reguired to build

.-
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up to a p&a.k production rate governs the mumber of ICBMs which could
be avnilable fn the early peried after seriss production is :I.n.ific-utad,
regardless of the peak preduction rate. In additien 4o the TCBMa
delivered to site, many zc.lissil.es will have to be produced for training,
testing, and logistic backup; the total number of ICBMs produced

mlght excesd TOD by the fime 500 were delivered to sites.

33. Warhead. We estimate thzt g BUfficiemlj'high pricrity will
be assigned to nuelear warheads so that they will Be produced for
stockpiling on at least & one-to-ose bavie for ICEMs intended for
operationel use. Prior to Jeousry 1559 these warhzsds would be fabri-
cated by essentially hand-produced methods. In the period January 1959
to January 1960 serial produstion could begin, the rate thereafter ‘heing

dependercﬁ upon the scale of the productieon effort.

3. Launching Facilitles. We beliave that detailed plamning
of JCEM operational bases was being carried out concurrently vith-
the preliminary anﬂ. detalled design of ’the ICEM system, and further,
that by early 1956 havdware design n-:n.lln:T. have been sufficiently firm

o permit the USSH to maka basia deciailoua regayvding projected YOBEM®

deployment. Souch decisions inelude the Iocation of cperational sites,
- 23 -
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general operaticnal concepts, apd loglsties. At that time the de-
tailed layout of many elements of the operatiomal bases could have ’
been determined, and a program of eite construction end equipment for
either mohile or ﬂ_nhl lavnching facilities ecould have been initiated.
Although we have no direct evidence of Soviet ICEM lasunching facilitiles,
wo conclude that the USSR has had emple time to complete the preparation
néu." some launching facilities alveady, and could now-be engaged in a
.'l.arge scale effort to provide the additicnal lawmehing facilities needed

‘bﬂl deploy the ICEMs it plans to produce.

35. Considerations sffecting Soviet planning for ICEM lavnching
" facilities might have included the following:

a. & very high initisl salvo capability;

b. mloieum practicable detectabllity of lawnching facilities;

c. operational sites capabls of surviving nuclear attack;

d. rail transport as the basic means of logistie E'LIP;IUI't..
Bazed on thaze cuﬁsideratious, we have p;stulat-cd several Scoviet programs
for mobile and fixed site construction and ICBM deployment which are
consistent with our estimate of the t.imels st which various quartitiecs

of ICEMs could be available.
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36. Postulated Operational Systems. The magoitude of the re-

sources the USSR would have to invest in providing en operational

system for 500 ICEMs can be appreclated by exomining several poasibla
operational site systems, both mobile and fixed. We have postulated
that 50 launching facilities, consisting of 5 launchers each, would
be provided for 500 ICDMs.

37. The firs-t.postxﬂ.a.ted ICEM system comsiders a mobile rail
can.ce:pt-.. This system consists of 50 troins, each carrying 10 migsiles
with associated guidance, bacdling and support equipment, and eoompleta
supplies for independent cperation over a specified period {1-2 menths),
-Each train consists of 110-120 railrcad cars, probably divided imto
sections, and includes facilities for housing and maintaining five
launch crews and associated sum:norh rersonnel. The entire systen re-
quires :onstruction of about 500 pdles of sid_u:gs ard the pa:epa.mt:lun af
500 or more launch pads. From an operationsl stamdpoint such a systen
could be esteblished under conditicns which would allew for 90 percemt
of the units in the system to be in a specified readiness state on
launching sites at any given time. .

1
38. We estimate the equivalent cost te the USSH of manufacturing

and fully equipping each missile train, and providing the assocefated
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Tixed Installations, to be roughly 50 millienm -:].-::-:I..'Lu:rs.17‘Jlr The total
fnitial costs for the entirve deployment gystem, ipoluding rail and péd
construction, would be on the erder of 2.5 billicn doll.ars.g The
econtmic rescurces reg,u.i_rmi Tor a rall systen of this type would come
Trineipally from the beavy industrial secbtor of the Soviet BCORMEY .

We believe that this sector of the economy is capable of sustaining
.a'prng:ram of this megoitude and character with only minor delays in tho

over-all investment Program.

39. The second postulated ICEM system conslsts of 30 fixed launch
sites hardened to withstand overpressures of 100 psi. Bach lawmnehing
site requires 18-2% months to construct and consists of Five underground
lounching positions and adjacent storage, maintensnce mnd checkout areas,
a.nd. an underground guidance station. FEach of the launch positions com-
tains one misaile erected apd anchher in & storagn area prepared f.c:r
fLr:I.::gg. Separate upderground launch comtrol cemters, crew quarters ‘and
fuel storage tenks sre locatsd near eseh lauwnch position. An unhardened

1/ This figure includes 7 millicn dollars for 10 ICEMs, excluding
the cost of warheads.

1 ' '
2/ The dollar rigures are used to indicate only the gemeral magaitule
of the rescurces required.
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support ares contains those functions related to housekeeplng, main-

tenance, abd adminfstration. The entire system 1s serviced by rail.

hd. We estimate that the cost to the USSR for constructing and
fully equipping each launch site would be the equivalent of about TO
million d.nlla.rﬂ,l or o total cost of ebout 3.5 billion dollars for the
5ﬁ sites in the system.y Ir the USSR were to implement this program,
it would have to devote larga quantities of construetion resources

i

sorely needed in other branches of the Soviet economy.

. k. 1If a less refined, fixed, sboveground system with the ability
%o withstend overpressures of only 6 psi were chosen, the tonsbruction
time would be reduced to 9-157 months and the total ipitisl cost would
be about 2.2 billion dollars, or L.3 billion dellars less than tha 100
psi syetem. The savings would be almost entirely in the cest of
construction. The initlal costs of sites harder than the 6 psi eystem
but softer than the 100 psi would rangs 'bet-..reen 2.2 and 3.5 billion

L/ This figure inelwles T millicm dollars for 10 ICBMs, excluding
the cost of warheads. .

|
__,n’ Tha dollar figures are used to indicate cml;.r the general magnitude
of the resources reguired.
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dollars; for example, a 500 nlsai]:ef'ﬁi} slte system, hardened to 50

psi, would cost about 3.0 billion delilara.

k2. The following tsble compares some ecencmic aspects of each
of the four systems coneldered ahove:

Type Facilities Coat Speeisl Economic Impact
: {bi1lion Acllars)
Rail Mobils 2.5 Heavy Equipment Industries
Fixed 100 psi 3.5 Construction
Fixed 50 psi 3.0 Construction
Fixed 6 psi 2.2

43. Manpower and Training., We estimate that for a total system of

50 lsunch facilities, the mapning requirememt would be 00 lswmeh positica
erews totalling about 25,000 men, and 100 guldance and contrel eite

erevs totalling about 3,000 men, plus geoeralized support and .I:dhfh_ﬂia-
trative personnel. Crews already traim'd in shorter range missiles

::njﬂ.ﬂ. be re-trained in the ICAM in & perfod of abowt two momthe. Such -
procedure could sharply reduce the training time required +o provide

at least initial oparaticmal capability, Within a short timé after

occupyling a launehing faclility, pewly trained units would be sble o

- 28 -
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launch missiles operationally, with varying degrees of proficlency. .
We estimate that six months to & year of further training on sites
would be required to attain a high degres of operaticonal proficiency.
The emowyt of training om a launching faeility will affeet, to an un-
knoim degree, the reliablility of the missile system apd the ability of

the USSR to lauwnch missiles simdfevecusly from esch lsunching position.

b, General Eeonombe Assessment. A Soviet I‘CBH production and
deployment program of the scope postulated herein would require a
High order of planning and ecconplishment. ﬂm'.a.sse&smerrt of Soviet
capabllities leads us to copelude that from the economic point of
ﬂew, the preduction of ICBMs and systems equipment in quantity, and
the acquiring and training of troops, would be less burdenscme to
the USSH than the constructlion of hardensd launching slites with maoscdimm
operationsl efﬁc‘tivaness, low vilnerabdlity, _nrﬂ a high degres of
concealment. The USSR may decide on a launch system involving s soma-
what smaller commitment of resources. jH:ruave_r, any of the postulated

ocperational. s:,rst-em's would be well within Soviet economic capabilities.

ks, Considering the varfous fectors discussed abave, 'l-ne egtimate

that ICBMz could probably be produced, lamching facilitles completed,
C e o9 -
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and operational units trafned at e rate sufficlent to give the USSR, an
operational capability with 100 TCBMs about one year after its firgt -
cperational capability date, and with 500 ICEMs abeut two or at moat

three years after first operational eapability date.







