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1. ICBM development has an extremely high priority 'In the 

USSR, I f  indeed it I s  not presently on a "crasb" basle. We belle* 

that the USSR will seek t o  acquire a substantial ICBM cambll.$ty a6 

sapidly ae p o s s l b h '  

I 
* For purposes of this estimate, a " f i r s t  operational cap8bllity* 

ie a rb i t r a r i l y  defined 88 a tutal of 10 prototype ICBMs In tho. 
hands of trained u n i t e  at ccag?hted hmchlng ei tee;  a " e u b s k i n t h l  
operational CapablUty" l a  arbitrarily defined ae a total IS 500 
ICBMe in the haads of trained units at  conrpkkd launching ei*e, 

.. . ..:I ... 



2. We belleve the tXXR Le concentratin& on the develqpent of. 

an I W  which, vhen aperationaJ., will probably be capable of 

a high-yleld nuclear warhead t o  a mudnmu range of about 5,540 nautical 

miles, Kith a CEP of 5 nautical mi-hs ar lese at,mRrlrmmr r&;@ a 

s y s t e m  rellabillty of about SO percent. 

Intellfgence, Department of t h e  Amy, beUeves t h a t  t he  DSSR will 

sc~opt initiaw an operatio- ICBM 00 it lea& 3,800-4,500 nautical 

miles maximum range, and that it wil l  further develop this weapon t o  

the longex-range system irdicated above. 

The Assistant (;'hi& of W, 
3 

.. 

.. 

3. The date a t  w h i c h  the USSR vllJ. have a first operational 

capability with the ICBM wlU,  depend on many factors, apart from the 

over-all urgency of t h e  program. These factors include the extent 

of 'technical success in missih t e s t ing  and the avai labi l i ty  of ' 

launchbg facilities, srrpp03-thg equipmerrt, and trained pereonnel t o  

operate the system. We est lmte  that some t h e  durbg  the period . 
mid-1958 t o  mid-lgS9, the E$3R will pro+bly have a first operatiodel 

capability Kith up t o  10 prototype ICBMs, wfth characteristics 

approximating those e s t h t e d  i n  t h e  f l ra t  sentence of Conclusion 2. 
* 

I 

* I n  the  bellef of t h e  Assistant Chief of stafp, Int;elllgence, 
Departrrtetrt of the Axmy, this initial operational c s m b i l i t y  
will be with an ICBM Of st l e a s t  3,800-4,500 mutica l  miles 
msxFrmrm range. 

- 2 -  
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4. ICBMs could probably be produced, launching f a c i l l t l e e  corn- - 
pleted, a d  operational units trained a t  a rate srnicient t o  give . ' 

t h e  USSR an operational capabi l i ty  Kith 1Ix) ICBM9 about one year 

a f b r  I t a  first qprational capability dste, ard v i t h  500 IQ3Me.about 

two or a t  most three years after first aperational capability dste. 

' 5 .  We estimate that ICBM development has an extremely high 

priority i n  t h e  USSR, I f  indeed it i s  not presently OD a "crash" 

bas is ,  and that the USSR VlU. seek t o  acquFre a aubsCentLsl'ICBM 

capab l l l t y  as rapidly as possible. 

e-ddence, we believe the  USSR is capable of a c c q l l s h i n g  very ambitious 

On the  basis  of a l l  the available 

goals i n  thls field. 

6. Sovlet planners have probably long eatlmated that important 

military, p o l l t i c a l ,  and psycholo6@cal advantages would accrue t o  

the  first natlon t o  ach€tYze an ICBM capability. 

that c e r t a i n  disadvanteges they now face 

in te rcont inenta l  striking power can be overcome if, at an e a r l y  date, 

they can acquire a substant ia l  c a p s b i l l t g  t o  dellver nuclear sttacks 

They probably belleve . .  
* . .  

the  appllcatioa o f  

on cont inental  US t a rge t s  with a weapon system iqosl lng rnaxhwn surprise 



i . I - 
and d l f f i c u l t y  of interception. They have recently. demonstrated 

t h e i r  acute awarenes6 of t h e  benefi ts  of rapid Soviet p r o s e s 8  in . 

I C B M  an3 e a r t h  s a t e U t e  pro-, as enhancing the lr  deterrent  

'posture against t h e  US, supporting an aggressive fareign pollcy, and ' 

building confidence within the B l o c .  

COO267695 UNCLASSIFIED I 

7. The thorough and systematic exploitation of &mum guided 

missile personnel and eqxxdence lnlthted by t h e  WXR at t h e  end of 

World War II provided a finn foundation foz Soviet ballistic miseile 

work, including guidance, aerodyaamics, propulsion, and s t ruc tu ra l  

design. Operational and p r o t o t y p  G e m  missiles were tested and 

improved upon; f o r  example, some reports indicate that  as many as 

100 to 300 V-2 motors of 25 metric tons Y thrust were c a q l e t e d : d u h g  

the period l.$7-lSO. 

relatively isolated from t h e  native Sov&et m i s s i l e  program, and by 

German missile specialists were, however, kept 

1948 t h e  native program had apparently yeached the point where it 

could Largely dispense with'Cerman assistance. 2/ 
i 

& t r i c  tons are used throughout this estimate. 

9 For further details, see ME 1145-57,  " S o v i e t  CapabiUties and 
Probable P r o g r a ~ ~  i n  the  Wded'Missile Field," 12 E b c h  157, 
Chapters II and 111 and Annex B (TOP S-). 

- 4 -  
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8. Idquid Rocket Motors. For a nunber of yeare the USSR . 

has had available the  type af mcVtors necessary far propulsion or  
, 

long range missiles. 

a thrust of 35 tons was placed in prcxiuction i n   ate 1948; some 100 

A Cem-developed, improved V-2 engine wlth 

to 250 bad reportedly been produced by 1950. mre h p x t a n t ,  by 1952 

a nonrinal 1oo-ton thrust m a t o r ,  representbg aout&ndlng achieve- 

ment in adtanced technology, had probably been developed to the point 

of s ta t i c  test. US stud.ies have tndicated that, w i t h  miaor improve- - 
merits, these motors could probably achieve thrusts up t o  s..bout 40 

and 120 tons, respectively, a t  sea level. We believe that rocket 

moturs of 35 and Loo tons thrust have been thoroughly tested and probably 

improved i n  the course o f  extensive flight testing of 350 and 700 nautical 

mile (n.m.) missiles a t  Bpustin ~ a r .  

, 

9 .  B a L ~ s t i c  Missile Mr-s at Kapustln Par. Prior to.197, 

the only definitely identiPied Sov ie t  b a l l l s t l c  m i s s i l e  t e s t  range 

was that  located east o f  IGpuStFtl Ym, a : m l l  town near Stallngrad.* 

~ b l s  

undergoing expansion and.Impr0vemen-t. 

has d s t e d  since ear* in the postwar period; It l e  still 

Good evidence on range a c t l a t i e s  

* A detailed discussion of this ran& and i t s  activities t o  early 
I) . 1957 m y  be f&d in 11-5-57, Annex C (TOP 

- 5 -  
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dates from about 1953. Since the middle of that year, at least 300 
. 

balList ic  missiles of short aDd medium ranges have been fired, o f  - . 
which about 100 have been 700 nom. missiles. Since June 1957, 

there bave been seven test f ir-8 of a 1,000 nom. missile. 

ICapustLn Yar program h e  been characterized by mfnlmum delays and rapid 

rates of test firing. 

day, 5 missiles xithin a 24 hour period, ard 22 mit3slZes t o  varloua 

ranges i n  a single month &gust 1957). . 
that  handling and check-& procedures are good and teat cram aro well- 

trained. 

The 

The range has Uunched 4 mlsslliee i n  a single 

Such hi@ activlty indimtee 

10. Under test range conditions, good accuracies are evidently 

beipg achieved up to ranges  of about 700 nom. 

evident f r o m  the very few apparemt in-flight failures. [ 
High re l labi l l ty  is 

7 

* "Frobable Error" is defined a s  that error which is as Ukely t o  
be exceeded as not. 

- 6 -  



ll. Tywa Taa-KIyuchJ. Test Range. In about mid-1955, t he  

construct ion o f  new iastrumentation facilities began in t h e  v i c in i ty  

of Tyura Tam, n e a r  the  extreme down-range end of the Kspustin.Yar 

test range, 

which began i n  1955 was in f a c t  the s t a r t  of a new Soviet missile 

Accumulating evidence hasomade it c lear  that the a c t i v i t y  

t e s t  rarae,  extending approxlmtelg 3,500 n.m. from Tyura Tam north- 

eastward t o  a d a m  range instxynentation area near rayUchl, on the 

Kamchatka Peninsula. r . 

COO267695 UNCLASSIFIED 

]IA~ new 

ra&e f a c i l i t i e s  do not yet  appear t o  be fl&Ly completed, 

12. F i r i q s  from Tyura Tam, August:November '1957. We beUeve 

that by m i d - A u g u s t  1957 t h e  new t e s t  r e e  was capable of supportj-ng 

r Mted balllstlc missile flight testing. 
! . . .. . - -  

J u t h o w  the evidence 

was h g m e n t a r y ,  it supported Soviet s t a t e E n t s  that ICBM flight t e s t s  

- 7 -  
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had k e n  made. (Wls the TAss~announcewnt nay have been t- far 

mxtmum propagaa  effect ,  past Soviet statements 09 tbfe typ.hsire 

generally been based on actual performance or assured capablllty.) 

. We conclvded that the USSR bad probably fUght-tested tiao ICBM 

vehicles, although the on3y Information as to tbe ~ % ~ l g e ~  accuracy, OT 

character of the vehicles fired M B  that contained In the Sovlet 

8tatelllent;s and that w b i c h  could be Inferred f r o m  the'length of the  %St 

range. 

I 

I 

-_ * 

13. Cn 4 October and again on 3 November, the USSR successfully 

arbited earth s a t e u t e s ;  w e  have determined [ 

I: 

1 Lsunched from the !Pyura Tam raw-head. f 
FnPorPration regarding the t w o  sateUte Launchings and the l,amchlngs : 

on 21 Aue;uSt; and 7 September frorn "yura Tam does hktcate 6- diff'erences 

J These Uferences may be 

attributed t o  C 
purpxes, 

J'aa wen as t o  Werences  ~ n ' h u ~ l h L n g  

It is not logical, nop I s  It compatible with our Bnovledge 

of p-mvlous Sovlet testing practices, to assume that the f i r s t  satelUte 
I 

* 
. 

See SME 11-8-57, "Evaluation of Evidence Concerning Soviet ICBM 
FUW Tests," 18 Septertiber 1957 (TOP sE(=RET 1. 

- a -  - 
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J o n  t h e  f i r s t  t w o  firlmge from 

m a  Tam, there remains a question whether they were ~ctuelly test 

vehicles far an ICBM or for an earth s a t e U t e ,  ar were part of a 

’ 

3 It does not appear that R launching haa been 

at-kempted a t  m a  Tam since t h e  o r b i t i n g  of the 3 Navember satellite, 

but we cannot ent lxe ly  exclude t h i s  possibility. In any c a ~ e ,  [ 
a the  next launching could occur a t  any 

t ime. 

15. Probable Relationship between ICBM ami Esrth Satellite 

Pro@wns. 

Soviet earth sa teUte  program was developed concurrently with and 

cb the basis bf all the evidence, we estimate ‘tkt. the *. 

I 

superimposed upon the ICBM program, as S o v i e t  statements bave hplied. 

Because so few vehicles of this magnitude have been noted, ue believe 

- 9 -  
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tbat all four vehlcles bunched fran !I'yura Tam probably utilized 

the s a m  flrst and second s w  pmpulsion systems. %e reported 

wewt of t h e  first s a t e U t e  (185 BS.) would require a p rop~ le ion  

system cornparable t o  that of an ICBM. 

far such a s a t e U l t e  would be a twa-stage system UtilFZing a nominal 

!be adnimum pi.opulsion requlred 

100-ton first stage. and 35-ton secand stage -- such a system In an 

ICBM would probably be capable of carrylng a 2,000 lb. warhead 6 m  - -  

3,8oo-4,500 n.m. On t h e  &her hand, the s e c o ~ d  and reportedly much 

heavier s a t e m t e  (1,120 as.) would have required either this 

minimum popuLsion system plus an added third stage, or a large 

two-stage system utilizing paFred UO-ton thrust motors or an equivalent 

single motor In the  fLrst stage. 

stage systems referred to would probably be capable of carrytng a 

2,000 l b ,  warhead 5,OOO-6,OOO nom,  

I n  an ICBM, e i ther  of the large two- 

Although unoff ic ia l  Soviet s ta te-  

ments have indicated that the second sa teUte  was a three-stage vehicle, 

we are at Sresen t  unable t o  make a posit tve determination. 
I 

However, 

we belleve that for efficiency of design and-reliabiXty, the Soviets 

would not uttUze three grapulsion stsgey In t he i r  ICBM. 

16. With regard t o  guidance, we do not know how close the 

ac tua l  o r b i t s  of the s a t e U t e s  were t o  those intended, [ 

* 10 - 
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-3 CXlidance e r rors  permissible i n  the orbit- of an earth 

sateUlte would not be accepitable for an ICBM with a CEP of 5 nom. pr 

less. 
-a 

Consequently, the CapabiUty t o  place a s a t e U t e  into an 

eUptlcal orb i t  hoes not of i t s e l f  indicate that ICBM @dance problem 

h v e  been solved for ' such a CEP. We believe, however, t h a t  the guidance 

system used In Soviet TOO naut ica l  mile b a l l i s t i c  mimilee already achieve8 

accuracies be t t e r  than those required t o  orbi t  earth satellites. 

.. 

-. 

17. In sp i t e  of these unresolved questions, the four !L'yura Tam 

fixings a t t e s t  t o  the high capabl l l t i es  of t h e  U S B  in long-range 

b a l l i s t i c  missile development, especial ly  i n  the field of propulsion. 

We bel ieve it l i ke ly  that tbe first f e w  fir ings ia an ICBM program 

w o u l d  serve primarily to test p r q u l s i o n ,  stage separation, and rough 

guidance; fo r  such purposes, i.t would rnstter little wtmether the  first 

t e s t e  were of ear th  sateU-& vehicle's r q  of true I W  test vehicles. 

Therefare, we believe that, for prac t ica l  purposes, the Soviet ICBM 

flight test program beean on 2 l  August 1957. 

I 
The Assistant Chief of Staff, InteUigence, Depa.&tmt of the Army, 
agrees with t h e  21 A u g u s t  date only if it appUes t o  an ICBM 
system as described in his 

See footnote  of the  Deputy Director f o r  Intelligence, !rhe Joint Stafl 
on next page. 

focrtnote a t  t h e  end af paragraph 21. 

9 
- 1 1 -  
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. .  I 
2/ The Deputy Mrector  for InteL&p.me, The Jo in t  Staff, belleves t&t 

t h e  first two probable firlogs on t h e  Tywa Tam raage, 21 August, 
and 7 September 1957, were p 3 m a r i l y  for t h e  purpose of t ea t lng  
earth s a t e U t e  vehicles of the type o r  types launched on 4 October 
and 3 November 1957. Be agrees that  information useful t o  the I(=BM 
program was obtained f r o m  these tests, particularly i f  the last stage6 
on t h e  missiles fired wera allowed t o  impact. However, the subsequent 
f i l ingg of two sateUtes and the apparmt lack of any ather firing8 
on the  Tyura Tam test range t o  dste indicate that the  first two firings 
cannot be c o n s i d m  as par t  of' a flight tes t  program for a speclflc 
ICBM aqy more than numerow previous firings on the &pu8tln Yar 
range or t h e  s a t e l l i t e  firings themselves. 
IntelUgence, -therefme, belleves that t h e  specific f l i gh t  test 

begun 

The 13epaf;y Mrectar for 

, program discussed i n  paragraph 27 o f  t h i e  DiscUi3sion has yet  

I 

! 

- 1 2 -  
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18. We estimate t h a t ,  t he  USSR probably ha8 a mi l i ta ry  requireme'& 

Par an ICBM wdth a range of about 5,500 n.m. We further e s t h t e  t h a t  

t M s  r equ i r emnt  would include, for l n i t i s l  operational capabiUty, 

a missile CEP o f  5 nom. or  less a t  maximm~ 'range, a high-fleld nuchm 
.warhead, and a system rdLabiUty appr-ting 50 percent. Continued - 

1 

improvernut of ICBM s y s t e m  efficiency ani reUabiUCy would be e S m e t .  

objective. Emever, the USSR will a l so  desire to .  achieve an effective 

ICBM c a p a b i u t y  a t  the earllest p r 8 C t i ~ a b k  date. Pen- the  development 

of a missile meeting the  forego- criteria, it may seek t o  es tabl ish ~- 

an.initial operational capabi l i ty  with a missile haw a range of a t  

least 3,800 n.m. A missile of 3,800 n.m. range could reach the  mst 

distant t a r g e t  of .importance in t h e  US only from the  Chukatsk PeGnsQ 

and could reach less dlstant t a rge t s  frm somewhat less exposed positions. 

Earever, a range o f  about 5,500 n.m. wouJd 5e necessary t o  reach alJ. ' 

h p o r t a n t  US ta rge ts  frcpn'launchhg sites located with.greater regard * 

f o r  t h e i r  securi ty  and logistic support. 

19? On the basis of the evidence, we i beUeve that the lcBM 

currently under development in the  aSSR is a two-stage vehicle designed 

* The Assistant Chief c j f  Staff, 3hteU1&ence, Department o f  the Anqy, 
c a l l s  at tent ion t o  his general footnote at the  end of Paragraph 21. 

- 1 3 -  
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t o  carry a warhead of about 2,000 lb. .With the evldence a t  band, 

xe cannot determine whether It w i l l  employ a single 1oo-ton motor in. 

Its  f i rs t  &age, a pair O f  such motors, or  a large singla motor r o w  

equivalent t o  the  paired m o t o r s .  

a e range o f  3J800-)c,500 nema; i n  the  second and tM cases, 5,000- 

Xn the  first case, it could achieve * 

6,000 n.Uh 

-. 
'. 20. Whichever line of' development t h e  USSR is now pursuing, - 

after t h e  initial two-atage flight t e s t  t he  achlevemnt o f  an I n i t i a l  

i 

apera t iona l  capability w o u l d  require about the'eame amount o f  . t ime ,  

roughly wtthin a six m o n t h  qan.  I n  the  case o f  the single 100-ton 

first stage e w e ,  however, the  missile's range would f a l i  short of 

the optiwrm. The USSR, if it i s  developing this system, may expect that  

I t s  range can later be extended t o  5,500 n,m, by a second generation 

weapon with soma coniblmtion of developments such as hlgher thrust, 

more efficient m o t o r s ,  a reduction i n  nose-cone w e i g h t  or tbe use of Ugh- 

energy Arels. 

a 5,500 n.m. ICBM, including an addition& number o f  m i s e ~ h s  t o  be 

I 

However, the t rans i t ion  by t h i s  meane A.om a 3,800 name t o  

test f i red ,  VOU probably impose an unacceptabls delay. 
! 

21. On balance we consider it likely that t he  DSSR is pro- 

ceeding d i r e c t l y  t o  the development of a 5,500 n,m. ICBMparered 

by paired LOO-ton motors or a roughly equivalent single m u t o r  in the 

- 14 - 
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fir6t s tage,  and tha t ,  a t  t he  earliest practicable date, it w i l l  . 
e s t a b l i s h  a first operational capability with a few prototype miesilea. 

u- 

* The Assistant Chief of Staff ,  Intell igence,  Department of the Army, 
does not concur in the  probable character is t ics  of t he  Soviet ICBM 
presented i n  paragraph 21 and i n  cer ta in  specif ic  points in paragraphe 
18, 19, and 20. He belleves that: 

1- 
establ ished.  
enable the  Soviets t o  a t tack  the  US within +,he l imitations expressed 

* i n  paragraph 18. 

2. 

Soviet  objectives for an I C B M  system cannot be fFrmly 
A missile system with a range of 3,500-6,000 na. would 

! The Soviets could employ any of the systems described in 
paragraph 19 t o  a t t a i n  the ranges given, and could extend She rangee 
t h e  system using a single 120-ton thrust engine (paragraph 8) by sane 

or reducing nose cone weights. 

t o  mid-1959 requires the assumption tha t  one of t h e s e \ p r o p h i o n  
- systems was used in the  satellite launchiqs .  Moreover, calculation 
' of t hese  systems was based on Soviet announcemnts of the weight of 
. t h e i r  sa te l l i tes  (paragraph 15). Since these weights are acc.epted, it 

, combination of increasing e&ne efficiency, use of fuel additives, 

3 .  To ar r ive  at an I C B M  capabi l i ty  Kith any system In mid-1958 

i s  also val id  t o  accept t he  statements t h a t  t he  second satellite 
u t i l l z e d  three stages and buth used tes ted missile components. 
t h e r e  I s  no evidence of the  developwwt of  paired engines or a 
nominal 200-ton thrust-8ng-tne (paragraph 22), he-believes that this 
last reference was t o  t h e  nominal 100-ton and 35-ton engfnes MUeved 
developed f o r  shorter range missiles. This factor,  evldent Soviet 
p r a c t i c e  of improving or scaling-up: tested components t o  develap 
progressively longer range missiles, and probable Soviet desire to. 
keep t h e i r  ICBM system as small and. movable as possible, all support 
a system based on improvements t o  the single 120-ton thrust first stage 
system. 

4. 
involve changes of such nature as t o  make it a "secOI3d generation" 
system. 
than  causing "unacceptable delay," could provide the Soviets t he i r  
earllest ICBM capabi l i ty  by a substant ia l  margin if they have not 
already developed the larger  paired engines or  XX)-ton thrust engine. 

The Assistant Chief of st;aff, Intelligence, Departmnt of t he  Army, 
t he re fo re  believes this estlmte should state tha t  the USSR w i l l  
adopt i n i t i a l l y  an operational ICBM system of a t  least 3,800-4,500 
n.m. range and that it w i l l  fur ther  develop this system t o  the 
5,OO0-6,000 n.m. rant&. 

4absEa= 

Since 

Improvements t o  this smmr system w o u l d  nirt necessarily 

Attaining the 5,000-6,000 n.m. range by this means, rather 

-,+ - 1 s -  
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PRCIBABLE DEVELOPMWT TIMEXABUE: . . 
22. A major development e f for t  would of cour6e precede any 

fllgkt test  program. While evidence i s  ?Imikd, it i s  suff ic ient  

t o  establish or infer cer tain key elements In the pkobable Soviet 

pre-fli&;ht program. 

ton rocket motors were probably ready f?r static t e s t  in 1952 and have 

been tes ted extensively in shorter range rdssiles since t h a t  time. If 

the  USSR has e lec ted  t o  couple 100-ton thrust engines f o r  first stage 

propulsion, coupling designs could probabZy have been made as e a r l y  

as 1954- 

As W c a t e d  above, we believe the  basic l00- 

, 

If a single  engine of greater thrust  were chosen, there  

has been s u f f i c i e n t  time fo r  its design, developnent, a a  s t a t i c  t e s t -  

ing p r i o r  t o  the f a l l  pf 1.957. There i s  no evidence of e i ther  t he  coup- 

of two engines or of the equivalent sln&le engine.. 

23. A t  least by mid-1955, when construction of the M a  Tam- 

, Klyuchi range was begun, the  USSR was p r e p r i n g  for missile t e s t s  

beyond t h e  c a p b i l l t i e s  of the existing &pustin Yar range. 

t i e  new range was under constmction, &pustin w vas continuing 

t o  provlde much basic  exp'erience i n  b a U l s t i c  missile work. 

While 

Tests 

there  could have praPlded experience and I design data on mny ICBM 

problems, including mock'warheads, fuzing devices, atxi possibly re- 

en%W bodies and stage separation techniques. 

-16- 
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24. Guidance. We bel ieve the.rJSSR is capabh of s o l d n g  the  , ' . -- 
c r i t i c a l  guidance probbm. 

if h r p o v e d  sonrwhat culd phced Fn an ICBM, could achieve W ' o  of 

The. USSR now baa a guidance 1;y8tem wblck,, . 

5 nom. or less at mD@s of 3>50;0 to 5,500 n.m. i n  1958. 

probably is a radar track-radio ccmrm;lnil/inertial &dance system of the 

type previously estimated for the Soviet 350 and 700 n,m. missiles. 

The USSR need not rely on this type of system, howwer, inasmuch a8 

1cbie eyskm 

'a Eoppler/inertial g u i h n c e  system, emplmng principles amst cer- 

tainly known to the USSR, could probably achieve Cg€"'8 of 5 n.m. 'or 

less  by la-be 1B8, and possibly down t o  about 2 nim. by 1960. 

25. Warhead. We estimate tbat high-yield nuclear warheade, 

suitable for exploymerrt -Ln an ICBM, could probably be availabls in 

26. On t h e  basis of the above, we beueve that majm design 

characteristics o f  the Soviet  X&M bad probably been ftzmuhted by . 

late 1955 or early 1956, and that at thetpresext time, most major 

'ccxqponcxrt problems ham been Largely solved. While th&.Is no in- 

teUlgence to Fndicate whethkr the tE iR  i s  developing heat s ink  ar* 

h h t i o n  type nose cones, OS experien!x ~ c a t e s  that the re- 

entry problem is not liksly t o  d e 4  the ~ o g r a x i ~ .  

See ANNEX, Savlet ICBM Warhead Capabilities . 
- 17 - 
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q. Fl ight  Test Schedule. On the basis of our estimate that . . 

t h e  USSR le proceedjng d l r e d l y  toward t h e  de&lopnmxt of hn ICBM 

2xv-hg a range of 5,500 na., a ClP of 5 n.m. or lesa a t  maximum 

rmgej and a 2,000 l.b. =@ad, and coosidering Soviet operatigns a t  

. 

would be required to achieve the specified accuracy and a system 

rellabllity of 50 percent.. 
. * .  

. We believe t ha t  the USSR w i l l  compress 
! 

that  a buildup t o  3-4 t e s t  firings per month cauld be achieved i n  this 

program, barring some majar accident;, The span of t i m e  required for  

c o m p l e t l q  the test flrine; program and the nunher of missiles needed 

fa testing a r e  factors o f  uncertainty in our est lmte .  Early ar.113 

codtinued success could pmit a scheduLe with as f e w  as 20 flight 

b e t s .  On t h e  *her hand, if success In flight .tests is  not contlnuoua, 
' 

as many as 50 tests  might be necessary. We do not believe tha t  the.Sorlet8 

therefore estimate that this test  prograizi, leading t o  the attalmxt IS 

* We e s t h a t e  that the  USSR w o u l d  rei- a tnfnbam sy-wten.mllabUty 
of about 50 percent under opera t i ana l  COnaLtions. "system mlla- 
b1ll-W in thFs context means tbe Percentam? o f  missi3Re which 

-18- 



COO267695 UNCLASSIFIED 

a f b s t  operational cap3bilLty with up t o  10 p r o t o t y p  missiles, could pro- 

bably be ccanpleted s o m  tine during the period mid-1958 t o  mid-159. 

The.research and development test and imprckemerrt p r w  will coatinue 

. my 

t he rea f t e r .  

28. We bave ~ & v i o u s l y  e s t h t , e d  that t he  Soviets wiU probably 

equip t h e i r  first operational ICBM Tit Kith prututG missiles, and 

will not wait for ser ies  produced missiles.' "he date at  which the  

first unlt would be equip-pd i n  this way w i l l  depend on many factors,  

-apart; f r o m  the  over-all pr ior i ty  o f  the program, These fac tors  in- 

clude the extent of technical success in missile testing, t he  degree 

of in te rPa t ions1  tension, and the avai labi l i ty  of a launching s i t e ,  

supporting e q u i p n t  and trained personnel t o  operate the system. 

An additional factor t o  which the Soviets have undoubtedly given 

considerable w e i g h t  i s  the psychologha1 and poUtical, as w e l l  as the 

possible blackmaF1, advantages of achieving a nominal D=BM capabili ty 

before the US, 

prepare a site and t rah the necessary p s o n n e l ,  we beUeve tha t  some 

Provided the Soviets made a dech ioa  sometime ago t o .  
i 

I;! TIE Assistant a e f  of Staff, ~ W e n c e ,  h p a r t m n t  of the 
Army, refers  t o  his general footnote at the  ern3 of paragraph 21. 

2f See NIE 11-5-57, paregraph 84- 
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time I n  t h e ' p e r i d  mid-lS8 to mid-1959 they w i l l  probably have a first 

operational 'capabi l i ty  l d t h  up t o  10 prck7tOl;y-p. ICBMs with charader;stica 

approximitine; 5,500 n.m. range, 5 n.m. CE€', and 50 percent r e l l ab i l i t y .  . L H  

29. We do not know w h a t  pcduction f a c i l i t i e s  are now devated 

t o  the S o v i e t  ICBM program, nor have we'any d i r ec t  evidence regarding 

Soviet preparations t o  produce ICBHs and systems equipment i n  quantity. 

We do know, however, tht the USSR possesses a highly developed indus t r fa l  
_ _  

base which includes a l l  the skills ard f a c i l i t i e s  necessary for quantity 

production of successfully developed missile system. 

esthmte t h a t  t h e  developnent o f  an ICBM capability is a xrajor Soviet  

Based on our 

objective, we believe t h a t  the USSR will allocate the necessary resourcee. 

30. I C B M  Production. The cen3raUzed planning o f  the Soviet 

economy w i l l  permit the  USSR very rapidly t o  m%rshal econoodc resource8 

IJ me ~~sistant chief of Staff,  InteiIigence, ~epartment the  A X ~ O T ;  
refers t o  his general  footnote a t  the end of paragraph 21. 

2J me ~eputy m c t o r  for  InteUigence,  he JOM s t ; a ~ f ,  belteves 
that t h e  Soviets could, i f  they so desired, establish aq ext remely  
United operational capabili ty i n  tbe latter half  of 1958 with up 
t o  10 ICBM's with a range of! approhate ly  5,500 nautical milea and 
a C'EP of approximately 5 nautical mtles, but whose reliability would 
be uncertain and probably less than 50 percent. He therefore esti- 
mates that t h e  USSR w i l l  establish a United operations1 capa- 
b i l i t y  with up t o  Lo ICBMs with c h a m d e r i s t i c s  app%x3-mat- 
5,500 nautical miles range, 5 nautical miles CEPJ and 50 percent 
r e l i a b i l i t y  i n  about mId-lg59. 

* .  -'a - 
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far t h e  quant i ty  production of ICE3M sys.t;emS and equLpent. Soviet  

Zniustrial iesources  can be focused on the production of the mjm . * 

components of t h e  ICBM; i.e., engine, gufdance spStem, control systems, 

warhead, and airframe. 

separate, special ized f a c i l i t i e s  on a coordinated ba,sis. 

course of t h e  ICBM f U @ t  test program the designs of various components 

or subsystems w i l l  p a v e  t h e i r  adequacy t o  meet r e q e e d  specifications. 

Each of these components can be produced tn 

During the 

As each c v o n e n t  is proven, i t s  design w i l l  be "frjzen" and pcoduction 

dqiwing aod specification, as w e l l  as  detailed prcduction plans, w i l l  

be prepared. 

of the full flight t e s t  program. 

design has demonstrated i t s  acceptability, the design o f  the system as 

a 'whole Kill be "frozen," imuediate steps vlll be taken t o  init iate 

s e r i e s  production, and a b u i l d  up t o  a pre-selected peak r a t e  of prcduc- 

Many of tbese steps will have been taken p r io r  t o  completion 

When the  f inal  elelement of the ICBM system 

tion Kill begin. 

the  more l i k e l y  d i f f i c u l t i e s  an? to develop w h i c h  require c o s t l y  changes. 

The more rapidly the prcduction program is  pushed, 
' 

I 

The 

advantages o f  getting operable missiles early. In light of extensive 

Swlet  experience wLth shorter range ba,ll.istic missiles, we believe ' 

that t h e  Uhellhocd of prohibitive cos ts  in resources due t o  a crash 

USSB must weigh the cost  of delays due t o  modifications against the 

production is not very great. 

- 2 1 -  
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31. A 500 I C B M  Pr0e;l.m. Our estimate of the ccheduling a n d r e -  

source allocations required fo r  an assumed high priority ICBM p r d u c t i o n ,  

construction, and t r a in ing  program involviog 500 ICBMs deployed on 50 

launching f a c i l i t i e s  follows. 

wd we have not; attempted t o  define them as optimum or mi-1 quantit ies.  

Although we have no evidence that the USSR i s  ac tua l l y  planning t o  c a r r y  

These figures were selected a rb i t r a r i l y  

. out this spec i f i c  program, this examination permits-the assessment of the 

economic feasibility and implications of such a program. 

32. The USSR w i l l  detez.mine tho peak production rate for ICBMs 

on the basis  of Soviet  planners' jud&ments, primarily with respect t o  

the ir  requirements f o r  various numbers of missiles a t  selehed points 

i n  t h e ,  together  with t h e i r  capabili t ies t o  achieve these requirements. 

These capab i l l t i e s  wlll include not only those for the production of 

ICBMs but a l s o  those f o r  t he  condruction of sites, production and in- 

&&tion of equipment, training of troops, and establishing log is t ic  

lines. 

month I s  compatible with t h e  500 ICBM program examined here. A period 

o f  10-14 mO~tht3 from the be- of series production wou be requireit 

t o  build up f'rom an R & D production rate of 6-7 ICBMs a month to a monthly 

rate of 40 series-praluced ICBMs. The length of time reqnired to bui ld  

I 

We beliteve that a peak production rate of about 40 ICBMs per . 

! 
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. .  
up t o  a peak production r a t e  governs the  number of ICBMs which could 

be avai lable  in t h e  e a r l y  p e r i d  a f t e r  s e r i e s  production i s  b i t ' h t e d ,  

regardless  o f  t h e  peak production ra te .  

qel ivered t o  site, many missiles iill have t o  be produced far training, 

In addition t o  the  ICBMs 

testing, and logistic backup; the. t o t a l  nunher of ICBMs produced ' 

might exceed 700 by the  > h e  500 were delivered t o  s i t e s .  

, 33. Warhead. We estFmate that a sufflcierrtu- bigh priority w i l l  

be assigned t o  nuclear warheads so t h a t  they wlU Ee produced f o r  

stockpiling on a t  l e a s t  a me-to-one basis far ICBMs intended far 

operat ional  use. 

cated by esselxtially hand-prduced mthcds. 

Prior  t o  January 1959 these warheads would  be fabrf-. 

I n  the  period Jan- 159 

t o  January 1-960 s e r i a l  production could begin, the r a t e  thereaf te r  being 

dependent upon t h e  scale of the  production e f for t .  

34. hunching Fac i l i t i e s .  We belleve t h a t  detai led phmdng 

of ICBM operat ional  bases was being carried out concurrently with 

t h e  prelLmhaq and detailed desi@ of ,the ICBM system, and A r r t k ,  

that by eqxly 1956'hardmre design cot& have been sufficiently fin0 

I 

* 

t o  p e d t  t h e  assR t o  malce basic decisfons regarding projected ICBM' 

deploycrent. Such decisions include the  location o f  qperational sites, 
I 



genera l  operational concepts, and logis t ics .  A t  that  time the de- 

b i l e d  Layout of many elements of the operational bases could have 

been determined, and a prggram o f  s i t e  construction and equipment for 

e i t h e r  mobile or  m e d  launching f a c i l i t i e s  could have been Init iated.  

Although we have no direct evldence of Sovlet ICBM launching f ac l l l t l ee ,  

ve conclude that  t h e  USSR has bad ample time t o  carphte  the preparation 

of some launching f a c l l l t i e s  already, and could now-be eqpged  In a 

Large m a l e  effor t  t o  provide the additional hunching  f a c i l l t i e s  needea 

t o  deploy the  ICBMs it plans to produce. 

35 . Considerations affect ing Soviet ppLannFng f 0.r ICBM launchia& 

f ac i l i t i e s  might have included the  following: 

a. 

b. 

c. 

a very high Fnitial salvo capability; 

minimum practicable detectab1Uty of hunching f ac i l i t i e s ;  

o-&rational sites capable of survivLng nuclear attack; 

d. r a i l  transport  a8 t he  basic means of logistic support. 
I 

Based on these  cohsiderations, we have postulated several  Sovie t  programs 

f u r  mobib and flxed site construction and I C B M  deploynext which are 

consis tent  with our e s t k t e  of t he  t b e s  at which various quanf,itiee. 

of ICBMs could be available. 
I 

- 24 - 
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36. Postulated Operational systems. me magnitude of t he  re- 

sources the USSR would have t o  invest in providing an operational ' 

system for 500 ICBMs can be appreciated by examFning several possible 

aperational site systems; both rnoh.le and fixed. We'have postulated 

t h a t  50 Launching facilities, consisting of 5 launchers each, w o u l d  

be provided far 500 ICBMs, 

. .  
37. The first postulated ICBM system considers a moblle r a i l  

concept. T b i s  system consists of 50 t ra ins ,  each c-amying 10 missiles 

with associated guidance, handling aDd support  e q u i p n t ,  and comphte 

supplles for independent operation Over a specified period (1-2 months), 

.Each t r a i n  consists of l l O - l 2 0  railrcad cars, probably divided l n t o  

sect ions,  and Lncludes f a c i l i t i e s  for housing and maintaining five ' 

launch crews and associated support personnel. 

quires  construct ion o f  about 500 mi les  of sidings and t he  preparation of 

500 or more Lunch pads. Frm an operational standpoint such a system 

The e n t i r e  system re- 

could be establlshed under conditions whlch would allow for 90 percent 

of the  u n i t s  i n  the system t o  be in a specified readiness statt i  on 

hunching sites at any givep time. 

* 

38. We esCimate the equivalerrt cos t  I t o  t h e  USSR of manufacturing 

and Fully equipping each miss5.le t ra in ,  and providin@; the associated 
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IJ 
fixed ins t a l l a t ions ,  t o  be r o ~ @ l y  50 milLion dol lars .  "he t o t a l  

i n i t i a l  costs f o r  t h e  e n t i r e  deployment system, including rail and pad 

construction, would be on t h e  order of 2.5 b i l l i o n  dol lars .  
2/ 

The 

. economic resources required f o r  a r a i l  system of this type wduld come 

principally frm the heavy IMustrial sector o f  the  Soviet  econonw. 

We believe t h a t  th3.s sector  of the economy is capable o f  sustaining 

a'program of t h i s  =&tude and character wlth only minor delays in t he  - .  

over-al l  investmen% program. 

* 39. The second postulated ICBM system consists .of 50 fixed launch 

sites hardened t o  vt thstand overpressures of 100 psi. 

site requi res  18-24 months t o  construct and consists of five underground 

Each launching 

lamchlng posi t ions and adjacent storage, mintenance and checkout areas, 

and an underground guidance station. 

tains one missile erected aad anather in a storage area prepared far 

firing. 

fuel storage tanks are located near each 'launch position. 

Each of the launch positions con- 

Separate underground launch control centers, crew quarters 'and 

An unhardened 

IJ o his figure includes 7 million dams far 11) ICBM&, excluiung. 
the cost o f  warheads: 

The dollar figures are  used t o  indicate only the  general  magnitude 
I 

. of t h e  r e s o u c e s  requlred. 

- 2 6 -  
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support area contains  those functions related t o  housekeeping, main- 

tenance, and administration. The ent i re  system i s  serviced by rail.. 

40. We estimate that the  cost  t o  t h e  USSR far construct- and 

fully equipping each launch site 'would be the equlvalext of about 70 

mil l ion  dol la rs ,  

50 sites i n  the  system. 

it would have t o  devcrte large quant i t ies  o f  construction resources 

sorely needed in other branches of the Soviet economy. 

Y 
o r  a t o t a l  cost  of about 3.5 b iUlon  dol lars  far the  

If the  USSR were t o  implement this program, 
.' g .  

8 

41. If a Less refined, fixed, aboveground system with the  ab i l i ty  

t o  withstand overpressures of only  6 psi were chosen, the Construction 

time would be reduced to 9-15 months and the t o t a l  i n i t i a l  cost  would 

be about 2.2 b i l l i o n  dollars,  or 1.3.billlon d o h s  Less than the  100 

psi system. 

construction. 

but softer than the 100 psi would range between 2.2 an3 3.5 b i l l i on  

The savings would be almost entlrely in the  cost of 

The i n i t i a l  costs  of sites harder than the 6 psi syitem 

J-J This figure includes 7 m i U ~ n  doUars for 10 ICBb, e~cl- 
the cos t  of warheads. 

The d o h  figures are used t o  indicate only t h e  general magnitude 
of t h e  resources required. 

I 

- 2 7 -  
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dollars; for example, a 500 missile/50 s i t e  system, hardened t o  50 

psi, would cos t  about 3.0 b i l l i o n  dollars. 

42. The following t ab le  compares some economic aspects of each 

o f  t h e  four systems considered above: 

Type F a c i U t i c s  

Rail MobiLe 

Fixed 100 psi 

Fixed 50 psi 

Fixed 6 psi 

cost Special EconcPnic h p c t  
L b i U o n  dollars1 

2-5 Ee'avy Equipment Industries 

3 05 CGnstruct ion 

3 -0 Construction 

2.2 

. 43. bnpower and wainiw we estimate tbat for  a t o t a l  system of . 

50 launch fac iLi t ies ,  t he  mnnlng requbemerrt would be 500 launch posit ion 

mews totalUn@; about 25,OOO men, and Loo guidance arad cont ro l  site 

crews twtal l ing  about 3,000 mn, plus generalized support arad adminis- 

t ra t ive  personnel,. 

could be re-trained in t he  ICBM in a period of about tvo  mbnths. 

Crews already trained i n  shorter range m i s s i l e s  
I 

Such ' 

procedure could sharply reduce the t r a w  tFme required to pravJde 

at least i n i t i a l  qperationaL capability, 

occupying a Launching f ac i l i t y ,  newly trained units w o u l d  be able to 

Within a short tim& after 
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launch missi les  operationally,  with varying degrees of proficiency. 

We estimate that  six months t o  a year af further t ra ln ing  on s i t e s  

would be required t o  a t t a i n  a hi& degree of operational proficiency. 

The amount of t r a i n l n g  on a launching f a c l l i t y  will. affect ,  t o  an un- 

hum degree, t he  r e l l a b i l l t y  of the missile system and tbe a b i l l t y  of 

the USSR t o  launch.mlsslles s id t aneo?zs ly  Frcxn each launching position. 

’ 44. General Economic Assessment. A Sovlet ICBM production and 
- 

deployment program of t he  scope postulated hereln would require 8 

high order of phrniag  and accomplisiment. o ~ r  assessmnt of S o d e t  

capabilities leads us t o  conclude that frcw the  economic point of 

v i e w ,  t h e  production of ICBMs and systems equipment i n  quiintity, and 

t h e  acquiring and tral(.n.lna of troops, would be less burdensme t o  

t h e  USSR than the construction of bardened launching s i t e s  with maximum 

operational effect iveness ,  low vulnerability, and a high degree of 

concealment. The USSR may decide on 8 Launch system involviDg a .some- 
I 

w h a t  smaller canmitment of r e s o w c e ~ .  

operational systems would be well within SovLet economic capabill t iea.  

However, any of the postulated 

45. Considerlng the various factors discussed above, k e s t b &  

t h a t  ICBMs could probably be produced, launcbin& f a c i l i t i e s  completel, 
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and operational. units trained a t  a rate sufficient to give the USSR.an . 

operational capability with l00 ICBMs about one year after its fireti .  

operational capability date, and with  500 ICEMs about two or a t  mowt 

three years after fir& o$erational capability date. 

- 3 0 -  
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