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8cheduled and produced in edvance; and the flow of the major componenfa to
final assembly must be smooth. As major components are improved, new parts
must be made and assembled so that the new version of the basic component
can be put into missiles of current ag well as past production.ﬁ The more
rapidly the production program is pushed, the more likely are bottlenecks
to develop and the more frequent are costly changes. These delays and changes
are less likely to occur in the airframe and engine than the guidance and
control systems. The USSR must weigh the cost of these delays end replacements
against the advantages of getting operable missiles early.

In light of extensive Soviet experience with shorter range ballistic
missﬂ_._ea, we believe that the likelihood of lg_n-ge losses dque to a crash
:prodnétion program is not very great. On this basis we believe ﬂhat the
Boviet’ viev of the edvantages’ of achieving an early operdtional capabiiity
vill ciidé €he USSR b arshall the Recessdry 1hdissti4al résources b &
veiy highprioritx,mdthatit vn_z pumuevigmlyaprogmmforpm-
- @iact1én and dsploymént’of ‘this wédpoh’ as soon as #uccessril development
appesrs gasured.” " - ' R o
‘A 500 ICBM Program.

We have ‘estimated the séhéduling and’ résource allodations Fequired for

8 high pricrity ICEN productien, construction’and traintng progiam involving
500 ICBM's' déployed’on 50 hard sites. Thé figire 6f 500 ICBM'e was selected
arbitrarily and wé bave not attédpted to define it as sn optimim or minimal

quantity. Although'wé havé no direct evidence that the USSR ia actually planning
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to carry out this precise p‘rogram, thie examination permits the assegsment

of the econamic capability, feasibility and implications of such a program.
With this in mind and on the basis of ocur estimate of the Soviet ICBM test

progrem we have developed & detailed production time table for tﬁe deldivery
of up to 500 ICEM's to completed launching sites.

- During the course of the ICBM flight test program varicus components or
subsystems Bﬁch as propulsion, airframe, control, etc., will prove their
adequacy to meet design specifications. As the design of each is proven,
its design will be "frozen" and production drawing and specification, as
ve11-a8 detailed production plans, will be prepared. Many of these atepa
will bave been taken prior to completion of the full flight test p;'ogram.
‘When the f£insl element of the ICBM system design is proven, the design of
the system as a whole will be "frozen", immediate atep§ vill be taken to
initiute series production, and a build up to a pre-selected peal: rate of
pz-oduction will begin. '

The - USSR will determine the pesk production rate for ICBM's on the :
basis of Boviet planners' Judgement.primarily with respect to their mquire-
ments for various numbers of missiles at selected points in time together
with their capabilities to achieve these requirements. These capabilitics

will include not only those for the production of ICBM's but also thoee for
the construction of gites, production and installation of equipment, training

of troops and establishing logiatic lines, we believe that a peak ra.te of
sbout 40 ICBM's per month is compatible vith the high priority 500 ICBM
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Program examined here. A period of 10-1% monthsg from the beginning of geries
production will be required to build up from a former R & D ‘pmdn,ction rate
of 6-T ICBM's a month, to a monthly rate of 40 series produced ICBM's. Thig
period of time could be compressed only under all-out mobiliration conditions.
Based upon & high priority bulldup to & rate of 40 ICBM's a month, and
contimuing production at that rate we believe that ICBM deliveries will be

- ' - . -.. . 1. Py iz . <
coompatible with the aveulibility)6f operational sites. In addition to the

ICBM's delivered to sites, many missiles will have to be produced. for
testing, training ang logiatic’ backup the total number of ICBM's produced
might exceed 700 by the time 500 are delivered to sites.
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Ietalled planniog of ICB operational bases undountedly wea veims
cxrgied out concurrently vith the proliminary and detailed design of the
ICBY system. Y mid ) s at the time hardvare dosign was auffiefently
firm to permit the {nitiation of construction of lzunching facilities ot

- the Boviet ICEH test range, basic desicions could have been mzde regarding
projected ICBX dsployment. These méluﬂe decisiens regarding the locetien
of operatiomal sites, and general operaticmal concepte including the
logistics; froam these the detailed layout of many alusents of the operaw
tlomal bases could have been determined, and a program of site constructicn
and eguipment initiated.

In order to take full advantege of this capebility to develep and
produce ICEM'e, operational sites, logistie support and trained troops must
be provided. Although we have no direct evidence of Soviet ICEN lounching
a:@é'cmmm,mmmetmmmmmmmmmﬁ"
the coustruction of seme launching sites alvesdy, and could mbw be engaged in
a larga scele construction effort to prcvidc the edditional launching
fecilities needed to deploy tho ICBH'a it plens ¢o produce.

e bolieve that Soviet criteris for operatiomal esployment of its
ICEM could bave fncluded the follewing provisfons:

6. A very Mgh initiel gelvo capebility in order to achieve

maximm neutraliretion of widely dispersed US retalistory
capahilities.




b. Maximum concealment of lasunching sites.

¢. Operational sites capsble of withstanding niiclear attack.

4. Rail transport as the basic means of logistic gupport:

Baged oh these criteris, we have estimated a Soviet program for gite
-construction and IGRM deployment which is consistant with our estimate of
the times at vhich varfous quantities of ICEM's could be available.

Postulated Operational Site System.

We have estimated that the USSR could deliver 500 ICB4's to operational
sites by May 1960 With this estimate as our base and an agsumed hardened
" underground launching configuration, the magnitude of the facility, equip-~
ment and manpower requirements can be understood as a measure of the
resources vhich the USSR would have to invest.

The postulated ICBM systcm consists of 50 fixed undergmund launch
sites hardzncd to vithstand overpmssures of 100 psi.  “Edeh launching site
consists of Pive underground Lannching positions end a.d,;acent storage,
mntcmce and checkout areas , and éh;'ﬁndcréfound; guidence station. Each
of the underground launch positions "coxité.?ha one missile erected and
another in a storage area prepared’ for firing. Separate underground leunch
control centers, crew queiftéra and fuel storage tanks are located near each
launch position. ~ The entire eystem is gerviced by rail. The support ares
conteins those functions related to housekeeping, maintenance and

edministration:
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The inttial cost of constructing and equipping each launch gite

(including missiles) is estimated to be sbout 70 million dollars or a
total cost of ebout 3.5 billion dollars for the 50 esites in the system.
The ICBM launch sites which have been postulated are highly éopb.istica.ted

_with respect to operational effectiveness, low vulnersbility, and high
degree of concealment If the USSR were to implement this program, it
would have to devote large quantities of construction resources gorely
needed in other branches of the Soviet economy. The USSR mey not consider
80 refined a system worth such a large commitment of rescurces and may be v
compelled to accept something less.

If & less refiped. system were ghoaen with far lees concealment, lower
operational effectiveness and higher vulnersbility (say, ability to withstand
overpressures of only 6 pai), thé total initial cost would be about 2.2
billion dollars £6i the SO sites in the system. The d.iffenmce in cost -
between the 6-psi dnd Y00-psi systém is about 1.3 billion dollérs and the
savings are almost entirely in the cost of condtruction. Thé initial costs
of sités harder than the 6-pai system but aofter then the 100-psi would
range between 2.2 and 3. 5 billion dollars, for exemple, ‘a 500 missile/‘)o site
system, hardened to S0 psi, would éost'abéut‘2;9‘ ’billion dollars.

The time requiréd for constructing a site might vary fiom 18-l months
for & 100-psi site to 9-15 mofiths for & 6-psi site depending on the effort

put into construction snd the location of the site.
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Manpover.

In the assumed sites system, the basic manpower requirement for each
launch position is g crew of 50 men, six to eight of vhom are uupport
bergonnel. Each underground guidance pogition requires a crew of 30 men
1ncluding three support personnel. The site manning concept ig baged on a
crew duty period of two weeks duration. At the end of this duty period the
crevs are relieved by new crews who have been atationed at the support area.
Thus, each launch site requires 10 lsunch position crews and two guidance
site crews. For a tota; aystem of 50 launch sites, the requirement would
be 500 launch position crews totalling 25,000 men, and 100 guidance site
crews totalling 3,000 men.

Training.

' The training of these personnel is considered in two distinct phases.
Firat, training takes place on the level of individual specialisgta. Thias
type of training can reqnire a year or more, and takes pdace at’ schoola and
industrial and test faci_lities engaged in the ICBM progra.m The second
phase 18 concerned with grouping the individual specialists, technical
bersonnel and non-technical personnel into an organizational unit required
for both launch and guid'an_ce.‘ This type of training can be accomplished in
& period ranging from eight to twelve weeks ang prodiices créws who posaess
only the minimum of operational training necessary to man ‘the sites. After

assigoment to & aite about 6 months to one year will be required to trein
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the crews in order to obtain a high degree of operational proficiency.

General Economic Asqesament .

A Soviet ICBM production and deployment program of the scope estimated
herein would require a high order of planning and accomplishment. We believe,
however, that guch a progrem is within Soviet economic capabilities, and
that the USSR could have made the necessary decisions to implement it. Our
agsessment of Soviet economic capabilities leads us to conclude that the
production of ICBM'a and systems equipment in quantity, end the acquiring
and training of troops, are less likely to be limiting factors on the ICEM
program than the constmctior‘x of mmercus launching sites with maximum
operationsl effectiveness, low vulnera‘bility, end a high degree of concealment
vhich would require large quantities of resources sorely néeded in other sectors
01’ theﬁecomnw "We cannot judge whethier the USSR would consider so refined
- & launch. system worth such a hrge camdt:nent of resources, and, therefore,
vhethcr it might accept something less. '

We estimate the USSR could deliver a first prototype ICBM, with ell
major elements flight tested to & limited degree, to a completed Gperational
site by m1d-1958 and that ebout ten of these prototype missiles could be in
the hands of trained troops et one or & few operational sites in the latter
half of 1958. We believe the USSR is capable of having the following quan-
tities of operational ICBM's deployed at completed sites and in the hands
of traiped unita by the dates indicated:

50 ICBM'a: March 1959 to October 1959 -

100 ICBM's: May 1959 to January 1960
500 ICBM's: May 1960 to December 1960




ADDENDUM TO CIA PROPOSED DRAFT OF SNIE 11-10-57

Estimated Soviet ICEM Production Cepebilitiea -
We bave no direct information regarding the production facilities

‘devoted to the Soviet ICBM. program; however, we do knor the USSR hes a
highly developed industriel base which includes all the skills and
facilities necessary for the quantity production of TCEM systaas. Ve
believe that these industrisl resources will be marshalle# on a first
priority basis to support the Roviet ICEM progrem.

Two alternative Soviet TCEM prodnction and allovetion programs eve
considered. The first alternative (A) essumes that the ICEM under
development 15 largely a new design with 1ittle direct extension fram the
shorter range ballistic uﬁnﬂg programa. It therefors, will mqni.m a
cozprehongive flight test program of 40 to 50 missiles to prove out the
design. This prograa ssswmes that the migsile "know how" acquired by thg_
USeR frem 1%s shorter range missiles will anable 1t to carry out the
flight test progrem without interruption dus to wajor technical fatlures.
The £11ght test program includes earth satellite vehicles which we sasume
contridtute to the ICEM test program.

The sacond altarnative (B) assumes the ICEM decign under daevelopment
is largely an extension f¥om the shorter rangs ballistic missile progrems
sod that the USSR was confident enough of success to comett producticn
resources early, initiste laurch site constritction apd equipping, ood in
general risk these resources on the assumption of Bucceas. In altenative
Bammmgiﬁuhavmnbemghtmtedmprmmﬂ» the marringe of
the many already proven components and systems edapted from rrevious

Prograns.
5] ~E-T
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There are cortain key dates of sccamplishment in the ICHH prograa.
Thie £1rst of these 1o the date when the first Soviet prototype ICEY,

having a 1imited operctional cspebility, is delivered to an operational
unit. This rirnt prototype missile, provided essentially for troop training,
and additione). protétype missiles delivered thareafter could b2 used for
mtlitary purposss. The second key date i the date of “"deglgn freeze”,
that is, the date when the decision iu mde to shift from R & D production
status to nm;iu proluction. The third kay date océurs vwhen 10 prototype
"ICEM's omﬂ.dhzvebeanda!inmdtoomm-afewopmﬁmalsim

The eltimwd. daten of attaining these ir@crtant objectives in
thone two slternatives are as follows:

s

Alternative A Alternative B
First prototype et in July 1958 in March 1958
" operation site: .
Design freeze: endofsla)eember end of April 1958
. | %
10 ICBN'c delivered t0  in December 1958 in July 1958

operationsl’sites: ~

' HeestinteﬁmtherﬂnttheUBSRconldbavethcfonwmg
quantities of operational ICEM's in the hands of trained units by
the dafes Muted

~ Alternative A o Alternative B
Sorcmq'ammbgéigsg 50 ICEM's 1n Maveh 1959
100 ICEM's by Jml», 60 100 ICEM's in May 1959
560 m'-"in Decenber 1960 500 ICBM's in May 1950

| W
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These estimsted alternative Soviet ICEM production and deployment
programa are based on an assesement of Soviet industxial capabilities time-
phased with the progress demonstrated by Sp'det earth satellites and ICBM
test h:unchinga. Wo therefore consider them as sound estimateg of over-
all Soviet capebilities in thic field. Whether the USSR carries owt
either of these programs depends on Soviet tntent, eod the vigor with
which the ussa mey choose ito exploit the capability wa estimate 1t
posaesses.

Attachod are two charts showing tho schedules and flows for
ICBM preduction, um,vdglivm.a to sites and site coxpletions under
alternatives A and B.
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XFTDSATID BOVIEE ICHY PROUCTION CARABILITIRS

“a heve no Girect {afornction reguiing the production
| factlities Gevotod to the Hoviet ICE progrex mm-,wcam
mtmamsahmqmmwmmammmé
mmmmmwmmmwmmu

ICH gyotens. Azeexing thet theow TeROwdes v revshallod on e
mmmum“mmmmwmmmum@;
mwuwmm;mmmmwwmaw
the duteos indtouded: '

poe) ICEL' 8 by Baptecbrar 1959
100 ICH4's by Moverxr 1599
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operokional sites.

Ve believe the UBSH Le cspable of Tlight testing sbout 50
ICH's (tnolaitng carth sstallite vebloles which we assume
oamtritate to the ICH test progrem) by the eod of 1953; et which
tim @ “dosign frecss” decision coul be mnde and saries pesk
Frodaction of eparsitomsl ICHC's fnitisted. A production rete of
% ziesiles por moth covld be adieved by early 1960 and by the
Sl of 1950 shont 50 apesatioml sites fully equipped and xmmmed
Wy toalmd trogps could be reaty. »
15 bacod ca s assesmment of Soviet imdestrial capeilities
time-ghased with the progress dewmatreted by Boviet earth satallites
= ICZN test lmmchings. W therefure coosider it & sound cstimabe
of overall doviet capghilities 1a tida field. Ihother the UGGR
carrics owt thls program depesds ca Boviet imtect, snd the vigor
with which the USSR may ahooss to exploit @ cepabllity wo estimete

3

it poesecses.




