
J 
"'t 

~ 

.? 

'1 :J 

:> 
-:J 

,,_. ~ ~ ~ ~ .,. ~L, ~ ~~ 

~~ 
SC:j(')111.t:~1~~"ULJ '''CD 

IPR ?T 51 I I XI IF III 
A lit I 61! 11166 I AilllIIILL 

L 1 , LO 'UlQn\.. 

SERRE' 

DEClASSIFIED IN FUll 
Authority: EO 13526 
Chief. Records & 0ecIa .. Dlv. WHS 
Date: 

NOV 0 j 2012 

7915 Jones Branch Drive 
McLean. Virginia 22101 
Phone (7031 821-5000 

October 2~. 1978 

BOM/W-7S':20S-BR 

IMPLICAlIONS 
. OF A 

Office ofthc Secretary ofDefense S{;.J.l. §S"S"7.. COMPREHENSIVE TEST BAN TREATY 
Chief, RDD, ESD, WHS ..f- ON THE 
Date:<5l N6V 'l..O17.- Authority: EO 13526 U. S ./SOVIET STRATEGIC FORCE BALANCE 
Declassify: Deny in Full:_ 
Declassify in part.» 11. BRIEFING '00' 
~~~;1L~~l~~(6) {- c,~ 1 

LOG NO BDM/W-78-0073 
COPY NO ~ OF 16 COPIES, SERIES A 

THIS DOCUMENT CONSISTS OF 54 PAGES 

In'\. 
"MiLhL. neo.."",,,,,,, •• i';.' 
b1'lFUTIIBPPSS nw %I'RIi 6UOJlifT IS 
1RI111111f1tWIJI dll 6RT11l'tO! SOUGTlO''f. 
IIBtIOkli '6 11 IiUR UTf 0 RUP PI mRIiIS'I 

sa ,mil I t.a. 

lllii ROil nifoouzsu 
CIilN9PGT ElOEOB2J B TF un 

(U) 

This study was conducted for the Lawrenc.e Livermore Laboratory under Contract 5185803. 

D '" .- ,", 0" r.: I· NI-\- , 'j"' Cw .; J. ) 

II-M ... I~ I-A' 
aL"' ..... III • • rT 



J o 
':) 

i 
.J 
~l 
\ 

S: 

""" 

S'8RET 

--. ~ .~ - ~ ~ - ~ .....,. ...... 

(U)IMPLICATIONS 

OFA.CTBT 

ON THE US/SOVIET 
STRATEGIC FORCE 

BALANCE (U) 

. (THIS PAGE UNCLASSIFIED) 

DEClASSIFIED IN FULL 
Authority: EO 13526 
Ch~f, Recorda & OecIass DIY, WHS 
Dlte· 

. NOV 072012 

HettET . 

7 'n.~~ _._ • 
• i=U:, 



"-.J 
"'<l, 

I 

~ 

,'-e 
\~. 

V-
I 

....... 
~-

--.c 

UNCLASSIFIED 

(U) THE ISSUE (U) 

------.-- .. 
"age determined to be Unclassified 
Reviewed Chief, ROO, WHS 
lAW EO 13528. SectiOn 3.6 

Date: NOV 0 7 2012 

(U) This study set out to identify strategic issues which could have a significant 
impact on nuclear warhead design. Ear)y analyses showed that-one of the most critical issues 
facing the U.S. today is associated with the potential implications of a Comprehensive Test 
Ban Treaty (CTBT). The question is whether a CTBT is likely to constrain the future strategic 
effectiveness of the U.S. more than that of the Soviets. To quantitatively explore this issue, 
the study focused On a detailed comparison of U.S. and Soviet MIRV-capable missile forces, 
warhead technologies and associated speCial nuclear materials requirements and availability. 
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~ (U) Research to date indicates that a eT8T by itself would probably do little or nothing 
~\ to prevent the Soviets from fielding'a strategically superior force~ but a eTST could seriously 
\ hamper U,S. options to counter such a force. . 050 3.3(b)( 8 ) 

;:::: 
-.....;:::. 

,{-

·i· 
t: .. 

~ Implementation of appropriate SALT provisions could. if enforceable, limit potential Soviet 
advantages under a CT8T .Tll.ue-P.t.Qvis1ons should be pri.PliIrlly oriented towa.1;'l:I prohibiting f!lr~her '. 
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flight tests of RVs smaller than tho.se. present'y deployed in order to deny"confjaeoce. tn the.accur-at¥ 
andrel:l.ap'l~uleJivery of RVs.from highly fractionated payloads .• Hence. negotiation of a CTST can be 
viewed as dependent on the pr10r achievement of enforceable SALT limitations. 
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(U) The potentially asymmetric effect of a CTBT on the U.S. and U.S.S.R. was examined 
through an analysis of U.S./Soviet MIRVable missile forces. The effectiveness of a Soviet 
decision to utilize existing nuclear technology to adapt the payloads of their large throw
weight .MIRVed missiles to counter future U.S. ICBM strategic force deployn~nts was investigated. 
This potential Soviet capability, and its implications. was explored in three parts: 

(1) the potential for Soviet ICBM payload adaptabilfty~ 

(2) the effectiveness of Soviet ICBM payload adaptability, and 

(3) implications for the U.S. 
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(U) The total number of RVs deployable at a given yield by either the U.S. or Soviets 
is a function of available missile throw-weight, nuclear design technology, and the 
availability of special nuclear materials (SNM) required to fabricate the warheads. 

(U) In the following several charts, the total projected 1985,MIRVable throw-weight 
available to the U.S. and Soviet strategiC forces,-known U.S./Soviet nuclear technology 
(measured by yield-to-we1ght ratio). and estimated SNM"availability are combined to illus
trate the potential number of RVs at a given yield each side could deploy. 
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of special nuclear materials (SNM). . 
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estimates contained in Do£'s Production and Planning Document 78-0, 
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(U) Although the combination of Soviet ICBM throw-weight. existing nuclear weapon 
design technology. and SKM availability provides a significant foundation for the potential 
Soviet deployment of large numbers of warheads at given yields. total numbers of warheads 
alone provide only one contribution to an effective force. Also required are a considera
tion of warhead accuracy. multiple RV delivery, system reliability, and target vulnerability, 

(u) To illustrate the-potential effectiveness and adaptability of a large ~oviet RV 
force. three Soviet S5-18/5S-19 first strike scenarios against U.S. land-based missile forces 
are presented. 

(u) (2) In the second scenario. U.S. ICBM survivabil ity against currently projected SS~18 
or 55-19 forces is shown to be regained by a U.S. deployment of a fraction of its 
land-based ICBM force in a multiple afmpoint (MAP) basing scheme. 

(U) (3) In the third scenario. Soviet 5S-18 or 55-19 payloads are "adapted" to carry ~ \i 

larger number of smaller yield RVs. based on Soviet warhead technology and avail-
able missile throw-weight. This adaptability is shown to provide an effective 
counter to a 1985 U.S. MAP deployment. 
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Although these potential levels of fractionation are feasible based on estimates of the 
extsting Soviet warhead inventory and technology, the effective delivery of highly fractionated 
payloads may require additional fl.i~ht testing or the enhancement of current delivery system tech
nological capabilities. However. a eTBT alone would not prevent the development of these capabili-
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(U) In the face of a potential Soviet adaptation or reconfiguration of their MIRVable 
payloads under a CTBT by the use of existing warhead technology and an off-the-shelf inventory 
approach, the U.S. must consider available alternatives for the continued maintenance of a 
credible deterrent posture including retaining the retaliatory capab1lity of its land-based 
ICBM forces. 

(U) Two generic U.S. options are available: first. attempt to enchance U.S. capabilities 
by implementing those options which will ensure a sufficient surviving warhead force. and second. 
attempt to limit Soviet capabilities through mutual agreement. 
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(UI U.S. RESPONSES (UI 

TO MAINTAIN ICBM SURVIVABILITY, TWO GENERIC 
APPROACHES ARE AVAILABLE-

• INCREASE U.S. CAPABILITY 

INCREASE THE NUMBER OF WARHE~DS SURVIVING 

3386J'8W 

• LIMIT SOVIET OPTIONS 

ELIMINATE THE POTENTIAL THREAT Tt:lROUGH 
NEGOTIATED AGREEMENT 
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.. INCREASING THE TOTAL NUMBER OF U.S. WARHEADS (U) 
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(U) Several options are available for increasing the total number of U.S. warheads. and 
hence the number whicb would survive a first strike. 

JS 3 . .:s(,OH~..\~J I 
(U) Other op~ions intended to increase the total number oT warheads. 'such as higher yield- - [ 
to-weight technology and the use of new nuclear materials. etc., are new technoloies. Experi- ! 
mental results are essential for developing a thorough understanding of new technology. Thus, I 
these options are likely to require testing and therefore could not be implemented under a CTBT. 
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Implications For The U.S. (U) 

(U) INCREASING VEHICLE SURVIVABILITY (U) 

(U) The total number of U.S. warheads surviving a first strike can also be increased 
by ensuring the survivability of the delivery system. A number of future options to 
replace the ICBM force or enhance its survivability are listed opposite. Also shown are 
concerns associated with these concepts which may require future nuclear testing for 
clarification. 

(U) The concepts listed could provide substantial potential to survive the projected 
capabilities of a large adaptive Soviet RV force. However. the exact technological require
ments which must be fulfilled to implement any of these options are not precisely knownj but 
will most likely rest strongly on some aspect of a continued U.S. ability to test nuclear 
weapons. 

(U) Thus. a eTST would constrain many of the options available to the U.S. for the 
maintenance of a strong U.S. TRIAD: 

. 
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IU) INCREASING VEHICLE 
SURVIVABILITY IU) 

CONCEPT. 

• MULTIPLE-AIM-POINT 

• LAND AND AIR MOBILE 

• DEEP CHAMBER/LAKE 
BOlTOM BASING 

• ACTIVE ABM 

• INCREASED SEA 
BASING 

• SPACE PLATFORMS 

33R6178W 
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POTENTIAL NUCLEAR 
TEST REQUIREMENTS 

• WI:\RHEAD SAFETY/SECURITY 

• WARHEAD EFFECTSI 
VULNERABILITY 

• WEAPON DESIGN 
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(U) In summary. the differing trends in U.S./Soviet strategic force evolution are such . ( 
that under a CTBT. the Soviets would not be constrained in the development of a large. adaptable i 
and effective RV force. whereas manY future U.S. counter-options to a Soviet payload or target ! 
set change would be foreclosed. ' 

(U) This evolution of the U.S. strategic capability has placed a higher Amnhac1c 
nuclear testing than has the Soviet strategic evolutionary track. 
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tU) SUMMARY: IMPACT OF A CTBT CUI 

NON·MILITARY 
USE "OFF-THE-

JA6", - PROVEN SHELF" 
l-

S 8 
TECHNOLOG'l _ A CTBTWILL W - LOWYIW: Do 6 NOT RESTRICT -

~j 
l::t. ~ EXISTING SOVIET > l1 0 Do 6 

FRACTIONATION 
fA 0 OPTIONS 

6 6 0 

USE 

SNM WARHEAD WARHEAD ~ WARHEAD 
DESIGN STOCKPILE TESTING 

MIUTARY 

~ 6 A CTBT WILL 

USE - HIGHV/W: . 

~ ~ JAU • 6-en ~ RESTRICT SOME . 
EDGE OF £1 (} FUTURE U.S. :l 

~u 
TECHNOLOGY 6 CQUNTER'()PTIONS DESIGN 

- SAFE/SECURE TAILORED FOR 
DESIGN DELIVERY SY&TEM 

UNClASSIRED NON·MIUTARY 
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