
AD—Auth 540 BOCING AEROSPACE Co SEATTLE WASH FIG 1~ /6
ZPCUSTRIAL SURVtVAL APC RECOVERY AFTER NUCLEAR ATTACK . A REPORT ETC(LJ )
NOV 76

LICLASSIFIED DtSO—20236—t Pt

i
i 

_ _  

_ 
_

_ _i_ _
_ 0

I

_  

_
_ 

10001_riiu_ 
_ _

_

I’~~1_ U _



INDUSTRIAL SURVIVAL
AND

~~ RECO VERY AFTER NUCLEAR ATTACK

I

A REPORT TO THE JOINT COMMITTEE C
ON DEFENSE PRODUCTION

U.S. CONGRESS

November 18, 1976

/ I I I  
“APPROVED FOR PUBLIC RELEASE;

• .~.1 DISTRIBUTION UNLIMITED”

c, Boeing Aerospace Company

Prepared by:

The Boeing Aerospace Company
A Division of The Boeing Company

Seattle, Washington

~~~~~~~~~~~~~~~~ ~~~~,:..

—. 
~~~~~~~~~~~~~~~~~ ~~~~~~ - ~~~~~-~~~~—



Dl8O.20236- 1

/ INDUSTRIAL $U RVIVAL ,“
AN~RECOVERY AFTER NUCLEAR ATTACK ;

A REPORT TO THE JOINT~COMMIUEE /
• ON DEFENSE PRODUCTION

(i S. CONGRESS

/

November 18 . 1976 •

,
,,
,, ~j /’~

• _ 

Prepared by 
-

The Boeing Aerospace Company
A Division of The Boeing Company

Seattle Washington ~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~ 

(

I . .
f~~. - //~/ ~~~~~. 

(J

~~II ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~



T 
-

(~T c~,3’ i)1 ~ J C ‘( i1Ur b ( , f af t ~
Jou~ 1 COM M FT Ii :F: oi’~ Di FI~ N~~E Pi~oi ue noN

74 . b,s1 c~~.
I~ 1.1OM A -4 2 1  ~~~~~ A’.~ ix  I I I

~~~~~~~~~~~~~~~ ~C51O

Octobe r 8 , 1976

M r .  O l i v e r  Beau l  iou , Pr e s  i d e nt
Roe i n g  Ac r o sp a c  e C c l a i p a n y

• Box 3999
• Sca tt le , V~a s h i i i g t o n  9 8 1 2 4

D e a r  M r .  B c a u l i e u :

As a con c i  us ion  to i t s  y e a r -  on g  L . \ a mi  n u t  i Ofl of t h e
f~a d e m a l  p r e p a r e d n e s s  e f f o r t , t l ie d o i u t  Co onu i t t c e  w i l l  he
holding open  h e a r i n g s  on \‘ov c~ b cr  1 7 - 1 9  t o  e x a m i n e  t h e  c o n —
d i t  i on  o f I he de lens  e i n d u s t  r i a 1 h a s  e . B e c a u s e  of y o u r  cx —

p e r t  i s o  i n  t h e s e  H i p o r t a n t  i s s u es , I w o u l d  l i k e  to  c o r d i a l  1>’• I aV i t o  you  to  ;uppe  a r on N o v c \bc r 18 to  ~ re ’~~m t y o u r  v i C W S
I b e )  i e v c  t h a t  y o u r  ~i c i i b e i - s h i p  on t h e  D e f e n s e  SI: i cn c c  B o a r d
T a sk  F o r c e  on T n t h i c t  r i a l  R e a d i ne s s  P l a n s  a n d  P U O L ~~I ; 5 L S  a n d
v u  r w r I t h u g  a id spca  k i i i  g on Soy j e t  I a du s  t r i a l  p ~~~ I L J O C  S S

5 i l ~C you  a n  e s p e c i a l l y w e l l — q u a l  i l i e d  w i t n e s s .

• I You oay , of c o u r s e , be a c u o i n p a n  i ed  b y a ny  11~~u’~~o J u S  w h o
you  b e l  i c v o  m i g h t  be h e l p f u l .  ‘I’he c o n u n i t t c e  ~~1U 1 d  p a i t  i c u —
l a r l y  ~ e 1 c o ie y o u r  a s s o c i a t e , M r .  T . K .  J o n e s , ~Jio h a s  pro-
v i d e d  q u i t e  u s e f u l  i n s i gh t s  to t h i s  co n i l t e e  i n  l i e  ~~~~~

I h a v e  en c l o s e  l i c o p y  of t he  c o i a ~i i t t e c ’ s gu i l i e l  L U C S
• f o r  w i t n c s~~e s.  T w1. l d  r e q u e s t  t h a t , i n  a c c o r d : : J i  c a i t h  t h e
• g i u i d c l  h u e s , y o u  p r o v i d e  t h e  co ; :uitt ce w i t h  75 cop i e s  of l a i r

p t ’Cp ; 1 red  Sl i t  ~ak ’n  t 8 h o u r s  i n a dv a ace of y u u  r ;~p pca  ra  r i c e
b e f o r e  t h e  co ;ur i ttee. You w i l l  ;il so be asked to dcl i \  e r  a
tc n— iii i ’uu te s u ~w : ar y  of y o u r  p r e p a r e d  ~ t a t ~~i . c n t  at  t h e  ~ cg i n —

• n in g  of t h e  s e s s i o n .

• I hope  t o  see y ou  Ofl  ~~OV ~ :~h e r  1 8 .  I f  you h i : i v c  a n y  q u u c s  —

t i o n s , p l e a s e  c a l l  B i l l  K i n c a d e  of the Joint Conmi tte c sla ff
at 2 0 2 / 2 2 4 - 2 3 3 7 .

I,
• ‘

. S i n c c r e 1y , —~
I

l c i l i i a n l  P r 6 x n u i r c  ~
Vice  Ch a i  r m a n

• • 
~~~~~~~~~~~ ~~~~

‘ ~~~~~~~~~~~~~~~~~~~ - . . • . .• .•~~~~~ . 4

-, _ • _ __~~~~~~~~~~ _ • •~ __& -~~• ---- ‘,- ~~__4~ _ 
•-- -----~——- - --• - ‘—• •---- - - • • —• •— -



r ~~~~~~~~~~~~ ~~ 

- - 

~~~~~

-. ------ -

~~~~~~~~~

D180-20236- 1

INTRODUCTION

the United States and the Soviet Union both recognize and adhere to a policy of nuclear deter-

rence. l’he U.S. approach to deterrence , recently reaffirmed by Secre tary of De fense Donald H.

Rumsfeld. is to “have sonic minimum force which can survive even a well executed surprise at tack

in adequate numbers to strike hack with devastating force at an enemy ’s economic and pol itica l

assets ” i]uis doctrine, which is the foundat ion of U.S. national security , is more commonl y re fe r-

red to as assured destruction . The U.S. sought in t h e  Strategic Arms Limitation’ Ta lks (SA lT ) with

the USSR to ensure cont inued viab ility an(l to gain flu utua l acceptance of the assured destruct ion

doctrine. These efforts culminated in signing ot ’ a tr eat ~ limiting anti ballistic n issu e ( ABM I dep loy—

ments to low levels , the premise being that such dep loyments undermined dete rrence by protect i ng

an aggressor s econoiilic and pohtical assets against retaliation .

Civil defenses have much the same effect on deterrence t hat an ext e ns i~e ARM dep loyment

would have, for civil defense undermines deter rence by protecting an aggressor ’s economic and

political as sets against retaliat ion. Paul H. Nitze recentl y noted that the Soviet Union has adopted

a progra m of civil defense preparation and conc lu ded t hat “t he ability of U.S. nuclear power to

Jest o\ w ithout (lue~t ion the bulk of Soviet industry and a large proportion of the Soviet popula-

t ion h’~ no means as clear as it once was , even ii One aSsun ieS most of tI S. striking po~ er to he

• available and directed to this end.”
2

\1arr ~ Americans find it d i f f icu l t  to believe that civil  defenses could provide ef fect iv e protee —

lion acai ns i nuclear weapons. nw’ whole idea is contr ar to tire w idespread notion that nuclear wa r

sv orr ld h~’ f lue end of all m anki n d and (f iat the U.S. possesses a sasi “o’erkrl l ” cap;n bi lui~ . Hos vesc r .

t he la l i I l r l ,1  secti rit~ ol f lue t i n ted State s depen ds riot Oil ~vi iaI \n1lel~~illr~ het iese hut on s~i i .nn  l i ne

Sos net  lea d e rs believ e . l i xarn u int ion  of Soviet l i t e rature revea ls t u rf t l e\ ir ; i\~ no eq In Isa iLn i t  of t he

West ’s c ’ ; i ~~~p l of ,usstr rcd d esl r nrLlnon . On ti ne co n t r a r y .  t ire S ICk f lii ’ rainnre spe a ks I t  their ~;n r n -

hi ht~ to S U ! \ I S L ’ t ur n r e e ls:r m o r n  a nuclea r war: and some spokesmen even 11 (11 (1 out l ire ‘os sn hi t i l ~

ol’ s i~ lor~ from suc h a wa t .

F l r ~ ex istence of even e n c led iV d en~ ii defenses is not likely to a l t er  t i re S lv iet \ Irese l l  I

ob j e c t i ve  o f ,n~ oi1hnn~ w a n .  part nLuia r iv  nuclear ~va r. llowe~er, ( he Sos e ts  v iess ci’ ii def en se as a

lorec eor n p l e t n e n t r n g  the i r cr~ \s r in g o t t ens ive power. t h e  Soviet ens ii d e fe n se c h ie f .  ( nn lonie l— (; e nie ra l

A . r. Ahtni inn.  s~rol in 19 74  of t i re reI.r t io nishi p of cis i defen ses (0  t Ine f a s t - s t r i k e  e onn n t c r l re e

n n r s s n I l I r  of ti ne So~ re t Ill enisive f o rces:

¶ 1
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While tire Armed Forces take as t lre ii objectives to prevent tin e use of ’ destructive
means against tine rear of ’ a eouintry by tine destruction of the attack weapons
or tire interception of ti ne weapons  on th eir way to their target , Civil Defense , by
carrying out protective measures and the thorough preparation of tire population
seeks to achieve Line maximum weakening of tine destructive e ffects of modern
WeapoliS . —

Given tine double advantage of o ffensive power . which, according to some esti innates 4 consti-

t ute s a war—winning capability, and civil defenses to mitigate the consequences of ’ w ln at tine

Russians ch aracterize as possible desperation moves by the United States , tine Russians could

become m uch more aggressive iii t’ufure confrontations. Consider the situation t lnat would be

faced by a U.S. President it ’ in sonic future  confrontation the Soviets evacuated their population an d

execute d the fi ti al act ions to protect their industry . Tire consequences of further escalation would

be niucir more disastrous to tire United States than to the Soviet IJnion. Hence, tine “balance of

terror would no longer be haianeed: it would favor tine Soviet Union. It would also create great

pressures for the United States to ma ke concessions to avoid war. For these reasons, the matter

of civil defense is crucially important to tine future security of tire United States as well as to its

• political and economic future.

The purpose of t his report is to address two questions regarding civil defenses:

1. (‘an Soviet industry be effectively protected by the methods described in Soviet

literature?

2. Is it feasible to appl y s imilar concepts to protect and ensure postwar recovery of U.S.

industry?

2
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FACTORS INFL U EN CIN G INI )USTR I AL RECOVERY

A ftc r World Wa r It . pub lie a f t  en t ioin was focused a linu s t exclu sively on the awesonne dcst ru e—

is e los ~er of nuclear weapon s As a result , tine industrial recovery of ’ bombed cities sucit as

I ii rosin urn a we tn t it inno t iced. I loweve r . tine l’ac t t hat i m d  List ry can aind wi Ii recover i b m  even ii uc lea r

devastat ioin is evident from the published findings of’ tine U.S. Strat egic Bombin g Survey of’

ihiros lniin ra. The day after tine explosion , bridges into dow mntown Hiros lnima were open to traff ic,

and electric service was restored in soinne areas. On tine second day, trains were again operating.

By tine t h ird day . sonic streetcar li m es resumed service. Wit ini in 9 days . te lephone se rvice was

restored to tine city center . In tire outlying areas of’ the ci ty . water , sewer , and gas services were

ireser interrupted. When the U.S. survey team arrived 2 months at ’ter tine explosion, the survivors

were starting to erect dwellings on their original homes ites .5

A nunrber ot’ studies done in the U.S. have examined the factors influencing industrial recovery

ot’ a unation following a nuclear attack. Taken co llectively, t he results indicate that surv is-al of line

work force is by far tine most important factor in industrial recovery . Figure I , winich was derived

t’roun tine results of several of ’ t irese studies , compares the relative importance of ’ tine work I’orce and
• I of capital assets to recovery time. As can be seen, if one-half the work force were destroyed. recov-

cry would take three times as long as it would take if half the capital assets were destroyed. The

importance of the work force was dramatically demonstrated iii Iliroslnima. Japan. Within days of ’

the attack , manual labor alone was able to reopen tine bridge th at was the target of tine atomic bomb

(Figure 2) . The restoration of streetcar service in Hiroshima also resulted from a concentrated

effort by the work force. They replaced trolley wires and realigned rails, as shown in Figure 3. and

we re the major contributors to the early restorat ion of services.
-- Second in importance to survival of the work force is survival of the capital assets of a coun-

try . In this regard. the machinery of production is more important to prompt recovery than the

buildings. Tine mniain Messersc hmnitt plant at Augsburg was destroyed by over 500 tons of bombs.

Th irty buildiings and 70’ of stored mniater ial were destroyed , but only one-third of the machine tools

were damaged. h leince . production capacity was reduced by only 35~/c , and the plant was back in full

production in l i t t le over I month. 6 It was also demonstrated in Hiroshima that industrial functions

do not depend oin surviva l ot ’ tine buildings. Figure 4 shows a power converter station that was

returned to operation with only a weather cover constructed of’ canvas. lumber. and ropes.

¶ 3
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Fig ure 2. i r ~ tcr5r “‘i Br.tlqe 23 (Left) and Bridge 24 (Rig/ ’t). All D8W. JC From Bias t

Effects . Bridge 23 (860 Feet to Ci , 2, 170 Feet to Az). Bridge 24 (1,000 Feet
to Gz, 2,230 Feet to Az).
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Figure 3. Bridge 24. West End of Bridge. Streetcar Rails Moved Laterally 15 Inches to the
North When Blast Effects Shifted Bridge Deck (1,0(X) Feet to Gz, 2,230 Feet to Az).

jr ~~~~~~~~~~~

Figure 4, Building 358. Rectifier and Rotary Converter in Operation
Under Temporary Canvas Shelter.
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Ti re Riiss iam rs have t iremni seives de mo mns tr ate d t ii~t industria l buildings are trot essential to con —

tinned product iot r. To pm ’o t ect their aviation imn d ustry t’ronn Gennnan bomber attack s , tine Soviet s in

194 1 used railroad e rrs to relocate approximately I .523 iindustrial enterprises , including I .360

large ss ar plants , to ti re Tra mn s—Vo l ga, Urais . Easter mn Siberia , and to Ka zak lnst an and (‘entra i Asia.

Tin s relocation ins ol~ed ~5’ of ’ tire entire aviation industry. At mnnany sites , resumptio n of ’ ~irodiic—

tiomn began e’ en before temporary facilitie s were constructed. Mach ines were set up omn tenn porary

platforms in the open. and work was accomplished in weather that reached -40 degrees. Within a

year , production rates exceeded the h ig hest rates that had been achieved prior to the relocation.

76
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PROTECTION OF THE INDUSTRIAL WORK FORCE

In the Uiiited State s .  public perceptions of nuclear wa r ate oriented niaimnl y towar d population

fa tal i t i es.  \lanv .•\mnn e l icans believe thaf tine inuclear arsenal of t he IT S. is suff icient to destr oy the

cut ire Sos iet population ses eral times 05c r . a capability comnno mnl y ref ’erred to as ‘‘over kill. h ow—

eser . ‘‘oserk ill is a myth rather than a real capability possessed by eit lner tine U.S. or the USS R.

More it nn po rt am nt. Soviet authors point out the t’allacy in tine ‘‘overkill’’ argument. stating that such

a t heory Is based omn an “over —si mnnp l it ’ied. omie—sided Ltpproach. ’’*

hr order for Amn neric am ns to judge tire trite position of tire U.S. in a f ’uture mnuclear confronta-

tion , it i~ first inecessar~ to establish sonic perspective as to lnosv damag ing a U.S. n uclear retaliatory

stri ke irni glit he to Soviet targets. Brief ’ly sunnmnarized, tine U.S.!USSR survival capabilities are as

folioss s. ( ; i se m n a i’ ims t stri ke by tire USSR, tine U.S. would Inave on tine order of hail’ of its nuclear

arsemna l ( l(’RM5. SLBMs. and homnnbers) surviving. It ’ t inese weapons ssere programmnned to aci nieve maxini~im

destruction of industrial targets. tire etntire U.S. surviving irvento ry could destroy unprotected peop le in.

at most. 3~ of Soviet territory. If’ the peop le we re protected h si rniple. lox lno k-type sh elters , tine lethal

¶ area that could he imposed by tine U.S. surv iv ing arsenal would he reduced to one—tlnird of l~ of tine Soviet

land nnass. T Peop le u n tire renlaimning 99-2/3~ of tire Soviet Union wou ld survive . There would be no

lingering lethal fallout,

I t ’ tire U.S. were to program all its weapons to detonate at ground level . a lethal level of fallout

innight be spread over a wider area , but such an action would cut  in Inalf tine lethal ity of the sveapoin

against industrial targets. Wit ir favorable weather co mn dit io m ns. a letha l level of fallout could be

- , sp read over up to about 1 5’ of’ Soviet territory. However , simple shelters cain he constructed in a -~

—- . 
f’ew hours to protect  people against f’allout u t mi t ii tine radiation intensity decays to a norniet ira l level.

Figure 5 shows tl nat within a week after a worst case U.S. retaliatory at t a ck ,  tire Russians could be

out  of ’ tireir slnelters t’or at least au 8—hour work day u n  97~ ot Soviet territory.

TIne above figures clearly indicate th at surv ival frc :i mnuc lear war is a tr ial ter of ’ dispersal. if ’

tire Soviet populatioin remaimned concentrated in a small area (tine top 200 cities total about  omne—

fo urth of ’ I ~ of Soviet lainl area), their population losses would be ineavy. Conversel y. if ’ tire popu-

lation ~ spread oitt and si neiter ed , losses will be reduced to a low level. Figure 6 i l l ustrates ti n s

poit it. If t i re Soviet urban popu lation reunna iuns in tine cities , tine Sovief Union would lose most of’

II .1 molt’ eonrp k’te (iI~ C t I ’ ~5 l t ) I t  ot ti re S \  le t v iews on ‘‘overkill , ’ see The Role o ,“,uelear f -~ir ee.s lit (‘ur r erri .S’I I  tel
.S’~’at~~r h s I c i t  ( i ; ie . I ‘~ t ) Koit ler, and \t~~ I I l i rve ~ , ( e n t e r  t o t .~ds itieed ( t t te r t r , t t i omnti l  St t id ie ~. t~niser ~j t~
III \i ianri. h ’t .’a . 

~~ 
(-tO.

e , L i i I a t t t n~ from s s T I i c i t  Tl ’~c figt tr es a te  I \ l T a e t t I I  have been furnished to t i re Cot i r r r n i t t ee at a higher el:is~ifica uomn.
7
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• SECOND S T R I K E  ATTACK BY SU R V I V I N G  I N V E N T O R Y

• MAXIMUM FALLOUT ATTACK ON POPULATION
S EXPEDIENT SHELTERS: PROTECTION FACTOR = 200

0
(I,
0

~ 12
N
0I-
0
w
C,,
0
a.x
w

UI

~~.

UI

>

24 H0(JRS EXPO

H - 

CH DA YA F T

B HOURS EXPOSURE EACH DAY AFT ER EGRE~~

I I

4 - 
8 12 16 20 24 28 32

TIME IN SHELTER (BEFORE FIRST EGRESS? — DAYS

Figure 5. Worst Case Effects of U.S. Surviving Nuclear Arsenal

( 8

—--- -.



- -  - ‘  T T T ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~

Di t~U- .O 236- I

_____ 

MAXIMUM FALLOUT —
100 PRODUCING ATTA CK

LI

UJ<

C,, 0<
Z _j

UI

ESTIMATED
POPULATION UI

FATALITIES 5° .

f MILL IONS) I-’_ _J
0 UI >
—

~~~UI
W U I  I
i- cr

— 0<0 0 0z 
~~~UI UI Z~~~~

H ___ 
_ _ _  

_ _ _

_ _  _ _  _ _ _ _ _  _ _  
I IC —

NO EVACUATION ONE DAY’S W ALK FULL EVACUATION

- 4 Figure 6. Soviet Population Fatalities (Surviving U.S. Strategic Forces)

- ( 
9

_ I ~~T - -~~~~~~~~~~~~~~~ .--~ —-- . 
-. ‘ -“



-- - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

DI 80-20236-h

i’. r t rd t i s t  rial ss ork I ti cc I e r r It se of u mt bami shelters would mnot help muc h against a U.S. attack

~f~’s iutned (~~~ J e s t  I os po pt i Lit ion. I lt)w ever , umsiu ng otnly nniuiinnal dispersal such as co uld he obtain ed

h~ t )rt h’ it ite l i re pit p ufat iot n lo  ss:m lk tom oj i~’ ~Ia~ away f ’ronn f i n e u’ u ties fatal i t ies could be si g n ifi—

c .nt  !~ n e t t u Ic L ’d i t  ~irnr pIe she lter s of (lie type s how in in Soviet ii naun uai s (Figure 7) were co nstruc t ed

om . if t h e  V S . I’oliossed a ptt l icv of ’ met al i at i t ng against ii nd usf m ial targets. A full 3—day evac ua(iom n of’

t ine t~~ pe cal led for iii Sos ret plains would reduce their fatalities to m o  more tln a mn 10 million I)eOple.

rink latter fi cu re approximates t inat give mn by a Soviet civil def ’ensc text. 8

The conclus ion is that tine Soviets can . u fut ri u n g tine early stages of’ a crisis , take tIne steps mneces-

sar to ensure a se ry Inigh level of survival t’or their work force. The m ost important prerequisite to

such protection is f i rst , plan nmn im ng, and secotnul . tine ex istence of a trained cadre. Soviet literature amid

textboo ks pros ide e\ tem ns ive det a il on their plans arid preparations. These preparations , in addition

to cotniprelne mnsive planning f’or evacuation . include pt’ovis ions to protect fooul su pplies and mrnam nage

crops and livestock . to ensure medical cam -c . and to t nnai nta in tine means of govern mnn~nt’am nd par ty

control . A  very comprehensive ana lysis of ’ tine Soviet preparations is published un iI - ’w’ Suri it ’al iii

Sot/ct  Strateg n by Leon Go ii re.

The U.S. work force could he protecte d nearly as well as th eir Soviet coutnterparts if the U.S.

initiated a basic civil defense program. The United States does, hosvever . need to overcome soinne

dr~ad’. i t i t age s :  first , the U.S. has less terri to ry over which to disperse i ts people : second. after

attacking U.S. forces , t he Sov iets svou ld have more weapons with which to attack tire U.S. cities

amid evacutation areas (the annoutnt of Soviet super iority is slnown in Figure 8.) The net ef ’f e L t  o!~

t in ese f ac to r s  is ihluistrateu l in Figure 9.

The Sov iets could cover the ent ire eo unti nnenta l U.S. with a level of t’aIlout so high that for at

least a f’ew days shelter would be rechutired , while the U.~ . coutld cove r only 15’ of ’ Soviet territory

with lethal fallo u t. More of the US. population woumld inave to stay in the sm elters for a longer

period of t ime ( ha m their Soviet cou m nte rparts. A lter one week , Ann erica ins inn 1 5 ’; of tine U.S.

would still be unable to leave tine shelters f’or an 8—hour work day compared to a bout  3~ fur tine

S i s  j e t  Union. The high er level of radioactive c Ot nta m nn im nat ion I ~ce ived h the o S .  would det r na t r d

ireate r relianc e on r:idiatio mn innotnitori ng , rescue activities. aind on area decontan ni nati o t r work -

( S~ j e t  procedures for t i te:~’. act iv i t ies are mnote ul in their nra i nt.ma ls and (lescribL’d in I r. initne e ~~
-.

reports ) it should he noted that a imr no st half ’ of tine potential radio~ret ive c om tta mni i i r . t t i on n ut the U.S.

would result heca irse tire 1 .  ~- t .  h a s  at present hargety abandot red its air defe nses , and the Sei ~ ie~

Backf ire h ‘ i rr h~rs could IWI1L’tr i lte ltnopl)OSed to U.S. targets. Restorat ion of ’ even rud imcnt. tt air

t IctL ’tr ~Ls would -.‘ I i m rni m n a t e niost oh tine pote mitial comi t~m uinin at mo n of t ire I) S. by tine Backfire Iot ec.
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200

SHELTER IN CLAY GROUND WITH A COVE R- SHELTER IN SANDY SOIL MADE OF -

ING OF CANE-REED ARCHED FASCINES: ( 1) ANNULAR BRUSHWOOD FASCIN ES: (1)
FA5CINES: (2) LAYE ROF COMPACTED CLAY FASCINES: (2) LAYER OF COMPACTED
3-5 cm THICK: (3) SOIL LAYER 70-80 cm 

- 
CLAY 3-5 cm THICK: (3) SOIL LAY ER

THICK 70-80 cm THICK

Shelter for 10 persons helter for 20 persons Shelter, of hoo pe
__________________ —- 

Single row Double row Double row framework

Without With Without With Without With
Name of material covering covering covering covering covering cove ring 10 20
and desi gnation of the of the of the of the of the of the persons persons

slo ping sloping sloping sloping sloping sloping
part part part part Part part

Cane reeds 12 13 11 10 17 15 15 23
(brushwood ). m3

Poles , m3 0.04 0.6 0.04 0.5 0.04 0.6
1 mm wire , kg 4 4 3.5 3 5,5 4 7.5 13
canvas , m2 17 10 17 10 17 10 16 16
No. of persons in brigade 12 12 12 12 14 14 12 16
Preparation of basic 40 35 30 25 50 40 75 105

components for cover ,
hours of l~bor

Building the she lte r , 80 85 75 80 110 105 95 150
hours of labor

General construction 11 g 9 12 11 15 16
ti me , hours 

______

Figure 7. Soviet Shelter Concepts
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RED FORCES REMAINI NG BLUE FORCES SURVIVING

,,
/V’

~~~ WARHEAD S

_ _ _ _ _ _ _  

~~~~~~~ NDV 
_ _ _ _

I 
,~~~~~~~~~~~~~~~~~~~~~ GATONS~~~~~ATON S

76 78 80 82 84 86 88 90 76 78 80 82 84 86 88 90

MID CALENDAR YEAR

Figure 8. Capabilities A fter Soviet Union First Strike
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100

SECOND STRIKE ATTACK BY SURVIVING INVENTORY
MAXIMUM FALLOUT ATTACK ON POPULATION
EXPE DIENT SHELTERS: PROTECTION FACTOR 200

A SOVIET FIRS T STRIKE AGAINST
U.S. FORCES FOLLOW ED BY U.S.
RETALIATION AGAINST SOVIET

- 
. 

80 - FORCES ANDSOVIET ATTACKS ON
U.S. CITIES RESULT IN ABOUT THE
SAME LEVEL OF RA DIOACTIVE
CONTAMINATION OF THE U.S. AS

C” l WOULD SOVIET RE TALIATION
AFTER U.S. FIRST STRIKE

I
I—

60 - RADIOACTIVE CONTAMINATION OF UNITED STATES
CAUSED BY SOVIET WEAPONS

I.-

LU
C’)
0a-
x
LU

O 24 Hr~4 0 -  ~~Si
~~OS(Jo

LU “ CI.j 0I-
U.o rrE~ssI-

• 
- 

,.— RADIOACTIVE CONTAMINATION OF SOVIET UNION
- . 0 CAUSED BY U.S. RETALIATION AFTER SOVIET FIRST STRIKE

H 
‘ 

2 0 -  
/

B HOURS EXPOSURE EACH DAY AFTER EG RESS

24 HOURS EXPOSURE EACH DAY AFTER EGRESS

8 HOURS EXPOSURE EACH DAY AFTER E GRESS

0 _.._ - I
0 4 8 12 16 20 24

TIME IN SHELTER (BEFORE FIRST EGRESS) . DAYS

Figure 9. Worst Case Comparative Effects of Surviving Nuclear Arsenal
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PROTR l ION OF I NI ) USTRI A L CAP I TAL ASSETS

l i e  find ilngs 0 t I r e  U.S. St rat L’g ic Bonn hiii~ Survey gave s t r o tn g ir n di c a l mo t is to ti le ss’orhd cohn —

1rruln ir~ th at s irvi sa l of a eotant ry s population and recovery of its ecorronnv was possible. T ine

ree )t numnen datj ons of thi s s uls cv team wer e  of ’ even greater imnnporta mnce in establishing what m in e a s—

utre s ss e re necessary to protect aga inst tine e f leets of nuclear warfare . ‘l’lre m nnaj O r i-ecomnnn n e mi d at ions

ate listed below:

Di spersa l of crit cal industry into sm ua hl comi nmu mnitie s . It was noted specif icall y I m a t

I hroslritna , h our an itndust rial po in I of ’ v iew, was not a good target for a nuclear weapon

hecautse of ’ tin e re r n iote m ne ss of tine indutstri al co nccm ntrat iom n f ’rorin tine center of tine cit ~ -

2. B o mn nb—resi s tatn t cot istruct ion. eithe r underground for highly critical and com pact in nu lus—

tries or eart i nqu take - resistant constru lct ion

3. Passive measures , including:

Low hutildin g detnsity

Natural and mnnan—n iade t’irebreaks

Protectiomi of fire departments . putrnping stat ions , power systems . aind cotn innulnica—

tion centers

Alt hrn utgi n tine O S .  c h ose to ignore tire finuhin~s. fine Soviets were af tent ive to sucir require—

n ne nnt s at i d innp leinet nted a e is ii dcf ’et ise plan tinat in corporated tine U.S. teani ’s reconnmendat ions

to get it er s~ i t in s~ one aluable irinovatio lis of I m c i r o\vn. Of the U.S. recon iminendat ions , dispersal is

by t a t  t i r e ifiost el tec l ise R) rrni oh ’ proteet loi n against nuclear sveapons. The U.S . retaliator arsenal.

evet i if ’ de so te d (‘ I1 t im e I~ to industrial target uiestru rct io in. cou ld cover no mniore t i tan 2’~ to 3’~ ~nf lire

5n~ let 0 t n i unt and lii ) t HOR ti nat i  a few tinollsathl ann) points i letne e . rn( lustria l installation s t i t u e

USSR ‘s j hl  survive if t ines are disp ersed user more are a or more aim points tinat tine U.S. can coser.

Sin ce i t s  inn pfennen fat  iOn in 1 932. tire Soviet civil defense programni h a s  establ isi ned e lect is e

procL ’du n- cs fo r industria l dispersal . These earn be divided into four types . Tine l’i rs t t pe is to dis-

pe lse ~~‘ss  ind ursf ry ;twa \ fro m tine major ci t ies. l)uming t ire last decade. t h e  Soviets inave l )cale d

rnnore t i ta t  t hnree — f o t t r f  ins of tin e i m ’ m ess industry in sm nia ll am id med int nn—s ited towns . A secon nul t \  pe of

dispe rsal ~ to scpa ra t L’ a ll ness itn It t ~t r ia l s ite s by a d is ta ti ce adequate to ensure that a stng le U.S.

w .ir ins ’a d c:iiiiiot J e s t  Io\ t w o  adjacemit f ac l o r es A third t \  pc (ii dispersal is accotn ip lishned by

se pai:iling fi ne ini di s idria l has t l l rv  buildings ssi t in i t n a comllpie \ : t in s wo rld reduce tin e eliec’t ivet ns ’s’s

oh sn i ;ih l er ss eaponts : Is ’ . . nor: IIt :i it one Weapum n wuuk i Ix’ l~’q uiteti to Jes t ro\  a sing le ias’lor~ - Fig—

nrc 11) 11111 s f I-ales hines e t~ re~ ‘I dispersal as pract iced by tine Soviets, l ine Iwo  faclorne s shown are

15
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1 3/4 MILES

__  ~~~~~~~~~~~~~~~~~~~~~~~~~
—~~~ 4-LANE HIGHWAY

‘ I
________ — I M I L E

/

0 0 0 D~ 50’ x 150-200’ (TY P)

1~ Il-a 1.1
1,200

~I 
/ 1,200’ SPACING (C/C) (TYP )

Figure 10. Soviet Industrial Dispersal
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I . .!t . I H,! n i t 5  t Ill l~ ’ i~,’ ’  .
~~ 

i .  ~~t \  nd . r c  ‘. j . n l t : s  H t~ L~ 2 ‘ . ht~ ( i - , Lea J ( i i

i r i n g a ~n i ie h ,’ l~ ra . l~’nl~ t i e ,  he t~ t o n y  H ~ : ‘ I  i . e t ‘ a s  a t  i i nr r a l l  I ‘w ~.! ~i~ ’ ~er r a t  ~l h v ir . , .n

a: o~ a t i nts - : t ! :a i t  l e t s  s’ nl l I l~ sp:k ’e is t pi, .rIh ~ ‘loss esi gn otn n d or grcs’t ihs ’ lts t hr a t  f i n  a

:n , niu,J in ’ l ’ ra. iL .  1 ~ ~-oii; p. r ts - ln .  I a t e  i i  s h i t , ss ~ t .~ t ire sali ne scale. .i a i a t : \ e i \  h ess U.S. mmr d sns -

1,11 a l i l t  ‘ ta  ~ nea r  a snn,i II I ~s i i .  l’ss 0 sl i t s- l en t  compan ies share tlnis co t nrp lex . .rn nd t i re buildi ngs

of ’ e:rcln co nnrnain ~ are area and close toect iner. \s sa ri he seen, t Ire U.S . in id uist r ial co?rnpls ’\ is nnnor e

uln ierabie to nuclear attack tlr ann t hit ’ dt spersed Soviet site . To des t ro y  t h e Sos is ’t cotnnp le\ would

re qu r ire e i gint n innie s m ore nrnegatonin age per squm are foot of tine root aie a t lnan woun d he mn..eded to

dest n’ o~ tine U.S. comp lex.

.-\ fourth t\  pe of dispersal is te m ined ‘‘cr isis relocation ’’ ain d ins olves establishment of rs’ locat ion

i~r enh it res for I i ts~ more cr i t ical  enterpri ses . Some of these fac i l i t ies  are f ’irllv equipped and maintained

onn a st :mndhv bas is . Others an’e partially equipped and can be put into Ope ratio nn inn a s inort t ime.

During an ernis ’rgL’nicv . equipn nnent as sve ll m’ i t in s ’ temporary st ru ctures  in svin ich to house it would be

nflOV L’d rn:. lit- a p’ aee li: ns ’ has -for’; to t ine relocation f’ae i f l f y .  Rs’ports indicate that dun irig W orld

a r Ii. the Rris~ t . i t t s  sve n’e t i t l e  tO i l n t tse a ll s’qlii~ tn ie n i t . s t s  ekpi es . a n nd uloc umen nts out of ’ a lact o rS

in about 10 da’5 ~, )

. \ i t ’ ’ r ? i - .- r ( p a  oh proteelroni i’econ tn m nne r n ded by ’ time U.S. Uunttin iing S ir r us t b arn rr as t ime ~ nlsti ’uc —

t H’n oh l ’ h l s i - r es i s l a : l h  s t t ’ r r c tu t re s .  \ pp ane r nt ly th~ So s ie ls  h l : t \ e  also paid er iou s ~r 1 t c i i t t o t :  t o  t i l ls

re~stntnnern i , r t io n n In n 0b9 . \ l , r r sh r:nf ( in t r i kos . t hen ch ie f oh ei\ ii de i~’ ! nse inn t ins USSR. s,ri s l t ha t :

‘l i r e  ne ars’ lesle l ts ’e intniques ann d measures Ic be used I ni inndustria l eortstr uc lu)n
t hat can is’sse n the sles tr rrct ion ann ul red lice the likelihood of sc eon isia ry e x p lo—
n ‘ it s annd f ’ire~. Pi’ehi nu inary calculations show t lnat they can lessen the e fleets
oh a n ntteta: ir attack h~ atip roxinnn ate l~ -S(.) to 90 percent wit b nou t great nni one~
ans i in i im ter t eh espe nd it ui res. 1 ~

line ‘ s t s ’nt to whi iei n t i n s ’ Sos’ iets may have innplementesi such m eas u res is not knoss n n: m n e i ther

do svs’ ki nos ’ . of f ine speci ‘ is ’ s oh ’ t ire construction i techni qs nes ref ’erre d to. llosvever. ese tn sem ’v small

ni l pro ~em~ n t s iii h a r d  i1s’ss an d f ’ire resista nnce. if ’ emni ployed in eonnj unnct ion with svide sepa m’ati onn of

ht nn idnn igs . sso uid s ths l :m n n f i ah i y  reul utce t ine retal iatory ef f ect iv en ess of the highly survivable U.S.

SLBM force.

One of ’ t ine major s’a n ls es of ’ ioss of ini dlist i n t l  cap ital  ass ets  inn Iliroslunna svns f ’in ’ e. Otis ’ 55 .0 to

present f ire d.r nt nag s ’ is to redu rce t ine ~iant iIy of ’ eom nn hlls t ih le mn n , i te r ial ~ u n  t ire area. ‘l ine ih in o sl in n n n : i

S t i i ’SC\  in o t s ’d l i i  1 h i t s ~ s ’\ I s n ’ !l,lI s t r : I t ’ t : i r s - :mm nd s’ o t n Ie nt - ~ ot ’ a fs ’\v of ’ f i n s ’ bnrn ldi n igs 55s’h’ s’ es’ l ns ’ r , t lh \  non—

~~;ii! ’ :j s t ; l ’ l 5 ’ i i s ’ s ’  l ’ t i h h i ’ t t ’ s s u r l I e r - . . n n n ’ i s I t  Is ’’ .’ shi t n iags ’ t hi :i t i  neig hiboi’ iing str u netures . i i  tile

l~ i i ls f i t ig  sirlls s in i n  I : t : i  ‘. ir e ss l I n e  rung t i l s  I~I:t’ — i ss is b t i t ’ t i e d _  b utt  s i H s ’n’ s’si neg hgibls’
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-*- 2,268’ —

1,260’
_ _

LJLJ —

Figure 11. Auburn Complex

~~T
12 ‘~ 

~~~ nw. ,, ‘r 7” / j . Storp I~’’ s t  ~~ ll , / ?( ‘t /  ‘Q ~.o ’ r ‘ ‘ o ‘‘ 1’ , ‘~. ‘‘n lo
- i i  n ’ ’  ca’ ‘ j  o f .~! ~ , ‘eat t- ~ , ( 

~ / ‘ ‘t j  ~y fl y / (/1 , 255 1’
‘i ’ t t t  ‘) t Ij ’ ’ ,,( l~~! — ‘‘ n e combustib ility of contents.
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‘.1 nis t urra i sia nn r ,mgs ’. T ine ad ,is ’e nn I wing s s :rs not bun r nne ul am id is s inown back iii operation soon

a f t e r  t ine ‘ l . t ~t. \ l t t 5 i i  o h t ins ’ USS R~ t i s ’SS iir dus t m ia i con stm’ utct io n n is inighiy fi reproof ’: e o m n s ? s ’ t a  an nsl

steel i r e  l r ss ’si :mlr riost e\c i lns is  ~‘I .  \lom’ eove r . l ’epom t s in idi en ts ’ 111111 eve m i exi s l  t nng f a ctor ies are Ia kmtn g

-~t s - 1~s t o  redrr ee t i ns’ s’o m nn hursti i’ le m nn al er iai  inn a m ns l ;iro unt id tire plaint f~tc i im t res.  ‘ h u e  book coau illiot ’ed

by tine director arid s’ivil sI~ f ’ein’s e ei n ie I of ’ the 1 - inst State Bali Bean ing Plain t in Moscow , A. A.

Gromos . provide s c lassic exan npie of tine use of ’ f ’irc prevention tes ’ inniq uies. l:ire I) roteetionn

i m nn p rove mnns ’n Is e \ te nuled t o tine f ’e m nce I i  n n e :  a wooden l’cnce was replaced svit ln a munson ry f ’ennce.

Wooden eoo li mn g toss—em ’s inn tine Plant am’ea were replaced, and artesiat n wel ls were conistrumcted to

emns um re an unimnte rrupf able suipply of water I’or f irefighting.

1’ .

- ( 
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PROTI’1CTlO~ OF’ PROI)UCTION M -~CH lNERY

Inn i l i roslr ir in a . .l.rp~m n n. m nno st of ’ t ine ~i r m r n a g e  t i n  nn n ae in tnns ’rv ss a s cauts e d by fire rat in s ’ n t l i : t n n ~

blast or ot h er mius ’iear el ’fes ’t s . ‘Fire ss’s’onns i t inaj o r ca unse of ’ mac in mi ne damnnage was dute to debris In ‘inn

s’oh laps im ng l) tm i I& J ihngs ‘.tm ’i kiing llrs ’ nt ias ’l n im n s ’s .

l:igunre 13 sli oss s a httt ’ mis ’d ot t t  s’ lect nical genn e rati nng stat ion. ‘[‘his s ta t ion n  coutid base sun’s is ed in

o pe r- i t  ionnai L-onn ( lit io ln e \ce pt  f ’,,m ’ t it~ f irs’ that  s t a r te s i f ’rom nm co mnnbuts t ib le mate rial in front of t i ns ’

huiislim ng. Figur re 1 4 shows the im nterio rs of sm nial i m acin i n c  sh ops j ur s t outside tine fire i.omne. me

huiii~ii ing in tine loss er ptnoto su m f ’ t ’e m ’ ed exte t ns ive strunctu ial damage. It has been braced ss if Ii poles

~ini d ‘‘gui~ —sv ins ’s1 ’’ w iti n :m e lnaim n to keep it f r o m  f ’ahi i mng Os ~‘r. Sincs ’t inne ta l covers inave heenn places i

-an- t lns~ machnines to prote c t ti iet nn l’romn tire rai l) . Fine nniacl ~ im ne sinop s inown in Figut ic i 5 ~-oilap sesl .

hut ~ ‘tn-: eon5 - m ail cras s led tlnmn - ’ung ln tine ds’hnis to app ly a c’ iia t of protect is’ c g rease to tins ’ mac hin’te r\ -

All of t ines - a i ln , Ie!t i: l e sinops co un ld h ave returt ned to nearl y lull ops’ration witinin a f’s’ss d :rys or a

s’oap le of ss’ ee ks .

‘i’lne Sos j et e rsi l  de m ’s’nss’ nina in irals pI’ovis!e I’or a nu r m nn ben ’ o f’ possil’ is ’ ssa\ s tO pm’otect c r i t i ca l  pr~’—

d u e t i ’ n  n uact t i ne r \  f t - n i l  f l ’.~~ ,‘ ,t r t : t io ig e . P o t , ’ a t t s  a me i r n s  1 n l i ; r s t ra te s i  in l- ’ ng un r ’ s ’ i(~1 inc lude

st ruc t u res . s’ i tj os unr es , 1:s ’ i i~ :mnd i rotn si ~t C s . aIls 1 e: tnt o pne s. Perh aps tine si n nn t ’ t e s t  arid most ef ’f ’s’e-

t i s s ’ p t o t e ~ t i \ s ’ Ifls’t i to i l  ~l,:’’, rt t ’es l i t  Sos is ’t hte r , iturs ’ is to cover s ital equ ipnniet nt with ‘ai nsil ag’ it

ss t re n ’. Inn ( ‘t i ’ !  fl ! “ ~~~~~
‘ . -~~~ 1 /  I ’i ”ns i ’  al I ’ ! s t  ,‘ll , , ’i , in . . \ \ Gn’otnov uhs ’sc nj bs’si tine .me t t s ’ i i 5  t : m kcmt to

s’!)”. t a  eo nn t i n nl mtty  ‘f ’ ul f it.b t es I - Hee t r le :I i . ~i,is , etc h . ()t i ner Soviet liter: tt ui re sic’ser ibi tng civil si efennse

a\ s ’r _’: ’ ,,’ s iii i I t d lH n r ia i  pl a n t s  I~’’ leave  fine ti pre~st’ ’nn t i nat prots ’et i ’.c i l s - i s i l l s ’s am ’e I:tke n ’r prior to

t i l t  ~~ ‘ ‘ . t t i om i  of ’ tine \ S i  ~. f ree. Ihoss 5’ycr . t hese des c m’ i p uiomns are not s u f f icie n tly e\pl ie it  to 
-

‘

s’st,m ~’hshi t!n e pr. t i e~d il y . m mrs i  s’ t ’l’s’ e lj s s ’n,’ss of ’ protection nni e :msu ml’ es for insiu.tni ,nl rnn~mcl nine r r -
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Figure 13a. Building 131A and B. Looking Northeast. Showing
Destruction of Roofing. All Combustible Debris
Burned. Note Burned-Over Area in Foreground
From Which Fire Spreaci~

Figure 13b S~ ‘‘ ng 131A Looking North Showing Turbo
Gent,rator and Burned Out Electrical Panels at
North End of Building
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Figure 14. Interior of Small Machine Shops About 7,5(.~Feet South of Gz Showing Typical Combustible
Construction and Arrangement of Machinery.
Congestion is no Greater Than in Small
American Shops.
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Figure 15. Building G, 6,tXX ~ Feet South of Gz, Looking West.
A Wood-Frame, Light— Engineering Shop Collapsed
as a Unit by Blast. No Fire.
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CIVIL  I)EFENSE PLANNING STUDY

lii I )
~ 5 , l’hns ’ Boeing (‘ onrr pany i m ni t ta  ted am i t nter m na l civil def ’ennse pla m nm nim ig stund y to est imate

t i r e  s’ t ’ f ’e c t i s e m n e Ss of tire Soviet civil s tet ’emns e f l repar at i om ns am n si to dete nmn ni mi e tine f ’eas ib ih ity of ’ app ly-

inng si rc’in mm neas umr es to U.S. industry. ‘line app roach used was to slunp hicate tire p l ann m ni i n g am nd prernara—

t iomn p rocesses being utss ’sl inn t ire Soviet Unnion. f ine sf uns l y 55 as assignied to Mr. Jolnm n R. Pot ten.

Bos’iiig ’s faci l i t ies mtnann a ger. Mr . Potter N. inn e f f e c t ,  tine U.S. s’outnte rpart of ’ A. A. Gronnnov. t ine

s ln r 5 ’eto r annu l cis ’ i l def ’ennse s’ l nief ’ of ’ tine First State Bali Bearinig Plaint in Moscow.

\ Ir. Pott~’r was givenn the same tec l nt nieah mnnat en ia ls that were probably gisc n i to Grorn nov by tine

ut s’ n s i l de a rise org :mn i/a tmon l : tines -a itnci u rde sl nniannuais annd various puI~licat ions on pl1tnnnin g f ’or t ins,

- i s  ii sL’ f ’cnns e of ’ i inst ust r i.ni faci l i t ies. Ftna !l~ , Mr. Potter was givenn a copy of ’ f ine book wr i t ten  by

n’or io~ ds’scr i hinng tIne spec’i t ie protect iot ’n rnneasun’es f ie lnad i n s t i tur teul  tu ) ~ ro te c1 m i s  ball be 1mn imng

pf 1nt nt.  \ 1 r. Pot ten was asked to stu si v tine Soviet l iteratunre and folIos ’ ’ its step— by—step im istructio ns

to t i n s  a ’s ts ’nt o f prs’pani nng a plan sinosviing imn specific’ detai l lnosv tine Sos- - i-at protect ion concepts

s’. oin hs l be app his ’s l to tine Boeing industrial facilities. Tine pninicipai steps called for and aeconnp iisi nesi

imn t ine pla tn m ninng stuul y were as f ’ollows:

I)et er nn nim ie w ln ic’hn nniac in imies am’e critica l to con tinned product ion

2, Ds’tc rm i m ne t ine st rs’ngfhs amnul we akns’sss’s of s’ac ln cri t i s’a l niacinine amid s ievelop mnne t h nods to

pro tect  i f .

3. I)s’ts ’t’ nn n imic ’ cost. t u n i c ,  an d techt ’n ic1nl f ’ea s ibi hi ty of innip lent iem ntinng ex pesi iernt pn’ots ’s’t ion n

for postat tack n’ s’cos c ry .

4. I)ets ’rnnn inie fine capa bi l i ty of ’ t ins ’ s u rrn ’ o nnm n u h imng region) to as sts t  in rs’s’o\ s’ry . 1rssuir niin g t i re

s ltrroui n dinig t’ s’~~iOii is a lso at tacked.

l i n e  st mist y bs ’g at i w itir a reviesv of :m r iour s sveapon ns ef ’f ’eets stu is l ies ann si Sos iet civil sis ’ f ’s’nnse

l i t s ’ r , i ! t i re  . \ re p rese mnta t iv e Boe ing iiiulu istr knh fac i l i t y  sv:rs t fne mn select -ash for es a iuati on n. ansi st und is ’s

5’ s’i’s’ s o m n dunct eil to  determine tn ’’.’, to ensure t ine survivabi l i t y of ’ t Ine eqt.nipnne nt in t h at t ’as’ i i i t \  -

h : i n 1 n i i ~ , .in i :m n n 1mi y s is  ssas s ’om is lucted to ~‘vti l t i t n t e  t ire ‘ u r r s i v ahmh i t y  of insi u rstr ia i  capa bil i t ies in an

unrban n i,ed indunst rial rs ’g ion.

l ine Bos’ i n n g (‘onnpan~ 
‘ s nnna m n u mf ’as’ t um r imng t ’a c i t i t v  un  Aurbuirn. ~ a’- i nn m igtoti . ss as seh eet e s i ion’ 1mnna lv—

s k, As i.he fro mnr i t s  r e a l s  access ibi !ity to the Boe i mng sturd y te1mn n . tIne Ai nhurrn f ’a c i h i t v  Is - as’ Fig u nre 1 7)

app~’.n i s  to be a good choice for several reasons:
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i t is a m rsr fn ts ’ s’ i i i ns i Io g ~ l’as- ifi tv .

2. It is t in s basic nnnae i n i n ne sinop omn V inicin Bocimng airerat ’t production depet ds. (Most other

t3 oe inng f ’acih it k’s asse mnn bie inig ln—to le i’a mnee parts mnnaclnined at A um b uir m n. Recovery of these

:isss mn n b i~ plan n ts wounld be a less dil’f Ien m lt task sill-ac f’esv lnigh—to iera mnce machimnes are

innvo lved I.

3. A unb u n nm n m n i ac i ninnes are large . varied. airui co mp lex . givi ng a good cross-section of’ mnachimnes

t l nrou m g I no rn t inndut s try. (Aubunti is one of tine largest tn iac lnimne situps in tine world.)

Ii sv .rs assu nmi nes i tlnat it ’ protect ive niieasurres svork t’or Aumbuirn. tine sinoutid wom’k t’or ol iner inslum stries

- ‘ - canp io~ j ug similar ninac ininnery.

‘l ine types of m nnac in i nnes exanninesi i t t  ti n-a sturdy were selected becaumse tiney are large. expemnsive ,

cr t ,r s ’ial  to  aircrat ’t proulunc tion . difficult to replace, and generally dil’t ’iet .nit to repair.

Five—ax is m m i l l i  ng m nn ae l n i m ies (Fi gum re 1 8)

2. Spar m ills ( Figumre 19)

3. Skin in ills (Figure 20)

4. Autociaves (Figure 21 ) . Th ese are used to provide a controlled Ineat/ temperatu ire

environment for cutring of ’ stru iet u ral ad h esives. -.
5. Heat treat facility (Fi gunre 22)

ô. Process tank lines (Figure 23). Tines-a are unse d for suc in l’u m n c t ions as c lean imng an d

corro sionn— proofiiig large parts.

Ss’vs’ral d i f ’f ’e rent t y pes of protect i ve mineasuires were considered un tine course of tine st udy.

i’m 5’ n est igtnt iom n firs t cem item ’eul on canopies : i .e., m’e lat ivel y ligin t protec t iv e  st r u nctu m re s t ina l cout ld he

movs ’d is s’U t ine miia c lninns ’s prior to ev a etm at io m ’t of t ine svork l’orce. In general . typical imnu lust rial

biii is h i m r s  sum f ’f ’er s ig n i i l’ieami t uia mm nage at about 2 to S psi ansI cot nnp lete destruction at about 10 psi.

- 
. 

( ,t t no pv—tvpe si runct sn m’ es s’iiii ld [iii v isle sonic protection f ’ronn tIne debris of a collapsinig build inig as

V. s i  I as f ’ ro mnn t Ine f ’rec— f ’ield tiuns ’Iear blast e nnvi ro m ln ne mn ts. An unmiprotected imiduistrial mnnaclnine. a lt hnottg ln

it m cii t surv is s’ greater n’ s’i’prs’Sst ’  res inn ann opemn field. svou lul suil ’fe r mniajor datniage if ’ tine bunildin ig

s’nII~n j t s s ’ si ( i nn top of it .  It ss-as eomnsidered t i na t  t ine umse of ’ canopies mn’ i i g i nt also svork well f ’or tine

t ns -w e r Sos ct i , t s ’ t O r i s ’S Si lnce tire buuldinngs ars’ su’parateul by a greater dist am nee lu au iii tine U S, and

nit s t o f t  ire V . S. i-el a l ia t u)ry weapo mis are tin unc in s mnna h ler I m ain tine Soviet weapons. I lowever , tine

I O’psi protect  i n  h i m nni I afforded by t ine st ee l camnop ies was eom isideresl im nadeq umafe to protect eit lner

t Ime U ~~ , f :mcil i l is ’ or fine older Soviet facilitie s.
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As oss ’m’pres sunre les e ls imne rease above 10 psi , t ime si/ -a (amid s-ost ) ol pr o tecti ve arc h es o m’ cano pies

increases. Inn addition to m’cs isting ertieal loads t’m’ om blast amul l’i’oinn falling root struct ure, tine pro—

t e et is c s t r u nctunr s ’ m nnu is t resist sisle b asIs f ’i’o mnn t ire blast was s’ overpr ss um re am nd dym natn is ’ pressure.

Soinne nm neth od of t ie—do ss nrs or int . is st S s’ I’oundat ion ns f in us at e rncci ’ss ai \  to n s’ s is t the s isleward I ransla—

tiotn annd overt utr nnitn g forces. ,-\s slesi gmn ss’ork progi’cssesi otn s everal pot e nnt i a i  s’atnd i~l , m te  p r o f cc tm s  s’

s trune tutres . it liecamin e app~mi ’eIIt t lnat t ins ’ s uc i’ t t nrm n inng b asis V ’s’n ’ s’ prs’dot n imran i and m’equ irs ’d proim ib i—

tis s’ i \  t nnass i’e t i s ’— sIO5V n)s :m nns l f ot nn idat i om ns at osc rpi ’ess uirs’s of 20 to 30 psi I ‘ i  t~ ps n 55 as abo int t i re

rs ’c’ i1nnis ’~m ( I i m n n it at svfnic in fo unn lstat i omi s ,m n is t t is ’—s Iu~vtns ssem’ e as is ’qu rats ’ t . i m’s’sn s t  ov crtum ’ mn ing In.rds, - “u t

t i n s  ose rpre ss umrc ics’ s’l, t ins ’ s I/ s ’ ansi mnn : rs s of ’ t ine protes ’t ise struc ’ t t : r s ’s ma de t l n cn rn prc nh ibi l iss ’I~

s’’s pe m ns is s’ :m nnd s’ irn n n ben ’s o m nn s ’, Inn asis lition . p-a rnnnan c nt ly in n—p iac ’e st ruIs’t lnn’es svou t is i rs’qn.nir c cx cnn—

sis s’ minos lific atio ni to tine original fac t o ry  layouts ansi s’vs ’n t hen ss’ould in ter fere  ss t i m ss em - k ‘loss .

I is~ stuslv tea m nn s’onic’hus led t i nat tIns ’ u s c  of canopies svas unn ae ce ;’ t :mb ic ironnn t in - a ‘~ta nn dponnt ot

s ’os t , in it s ’rt ’erence w iti n i nna ch i mi ns ’ pow-ar ann s l chili renrs)s al ‘,\ ‘ s t s ’nnis , arid pros i u s  I is ity innn pact - ‘Fins’

s’ \i’i,.’ n ns s ’ of ’ innn p icm n ien it inc ti ns ss ’ l re nnne inn an s ’ \ is t i t ng plannt svo ur isi be cn oni nno nms , It vs ouisl pr~~ abI~
he uinaeceptab lc s’s s’n inn a ni-ass ’ plaint sles igined for  ra rdnns ’ss.

At t In s po innt , t ine stuid~ t s ’:mnl bcgann to ‘‘t iii nrk Ru ssian. ’’ Tins ’ ei ns ’aps’st pro tect ive nnnc f h ost

- t shoss i n inn tIne Soviet i i tera t urrc is to pack tine n n naeInnrn ~’r v in n sanulb,,es or c’ a rt ln i I’ mgum n ’ s’ 24 1 ‘Fins . I nn

is lsli t ioni to protes ’t inc aga inst st rurct unr :m l sicbn is . wo un lsi pi’ots’ct :mg:m inist i) iast pi’ s ’ sss I  n ~‘s um p to SO p~m -

\ lon s ’o ss ’r. umn hike tine catn o p ics . t ire soil coser svo unld protect against f i ne ,  Tine siisadv ~nnt ag s ’ of f inn s

nn n et lnos i i” that  tine s’ I.Iun ip nnn cnt is out of operation u m n n t i l  tin -a soil is i’cmo vcsl ainsi is sumb~cet to corro—

“ruin unm n less care i s  ta kcm n iii gi’s’ a s i mn g or pa im nting all sum rt’ aees t in a t  nn n iglnt corrode.

Pr eh i mn n nm nar y c \ a mnn i r na t t o n n of ’ t~ pica l inndur s tria l areas innd icatc ul that  tin - a i-as - cl of prote5 t ionn

- ‘bta i inahl fr utni n eart in cover (40 psi nn’m im nn nnu m . SO PSI nnia x i m in unnn I ss’.’u ld b5’ g.~m iL ’ raii~ a deq un ite to prO—

~ 
j ns ’~ t mn n a c lnnnnc r ~ in all bunt t nig ln-d c nns itv inufiistr ial areas. I Iuws ’vcr . to emnsun t c su irs is :ti of unique mt na ci r i r n-

.‘r~ sun - a ir as skinn mnni ll s. tine 40—p s i to SO—psi protcetio m n ievs’l would not be ads’u lurat e if tins’ nniae ini nn r~
\S i’ I eaten ] inn a single building sutcin as is tine case at tine Boci nno Atn b n r rn n f ’as ’ i i i tv . In tinen r~

- , 5U~’ii

pro hl mnn counlul be soiv ul by d is t r ib ut i n g t i r s ’ macm i m es annnoi ng tins ’ s escra l l3oc inng pian nts inn t h e

n in e t no po It ta n i a nc , m Sr nci n distr ibut ion svounl i l provide adeq at ,’ pr~ tc e t iunn ac a m nn s t  iow- is ’isi sveap~nnns .

I i t s ~ nn5 - re a ’ . , mi pru iute t io nn costs rs’su m lt itng f ro t h suneh a n nn , s e .  hosse vs ’ n ,  \cou ls! l’c i m ntoi s ’rah ic inn tIns ’

Inngh ‘ i innps ’t it i5 enrs ironn ni nc n nt of t fne aerospace induistry . ,-~Itcnmia f i \ s ’I~ - inig i ne t I s ”  s’is ol i n ,r rs im i~’ss

b-a ’,ms .’ l  I pri t a L  t n n urd isps ’r’ seul facilitie s (U S. an nul nisler R u rs s n . m m n .r t i l n  j es t  i~~ I I I i ’ .t fnn eii -

~ c iti i — n n n 5 ’ sun t a nn I ‘- \ s - ,nf ’ I ius . I i , nvnm ~
g cs’~nsr sIs’rs’d these factors . tins ’ study tean ni i” s’gami t - ’  sa.n r~’hi f or

‘i ’ i ,’~~~i t . ’ nt~ ’( i , ,ts is that wot mld provids’ htg lncr leve ls of pruts’ s’t i o nn
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it  t iw f a c t o r s  t in a t l imits tin -a i)rctts ’c t i s  s’ajia bilitv of tine earth 5’over inncthod is tine soil

iriot is ’ nr tl’rat svoun i~1 l’-a ini s Itts ’ -~sl by .1 i i i -. t s ar  blast At •tbt u nt SO — ps n air ov c r p rc’ s s tt re . s lnsi s’k t ro m n n tine

ss l j l  not~ ‘ii is sun ffi s ’is’ int to s f , n n nn ac s ’ s’~ - i i  nt n ,ts ~rs s’ :nn . rs ’ in r i ,s ’s . Lu prs’s - aunt grounin d shock dan nnage at in iglrs’r

s iver pr ssl nres . so m e n rnet f nos i of sm ock n s o i . m t rom u or sh ock mnn i t i ga t i i ’ m n  is resiunired . Of tine scsc ral

mniet liti s ls itns estigat es l . t ine die~rpcs t .rm is i s ’ , i s is ’ ’,I ss a’~ of prote st i ng .t m I s  m i m e 5 \ , is  to c’OIhn p is ’ t s ’i~ sui r-

i’u unt ns l it w i th  ,m l:n~ em ’ of ’ eruns li.rhfc ’ m nu: mts ’n’ i ii suns - in as I t t .tnn ns ’sl p ias t is  or t ins ’ nnr c ta l drips f m o n i ~ i l ls

in nc opcr~m t isi nn s . ( l’ln is prots ’cl iotn nnctl :o s l is  e\ . is ’ t l~ anna logouns to pas ’k m n n~ ss ’us i f j s s ’ i mn s t u ’rrnr - ’ m n l s  m r

pb~tst ic toann i f u i m ’ si r i t ) nuls ’ n l t .  I Inn Pm’at ’ t i s ’ L’ , du nning eon ns tm ’ t is ’ t ium n ni relocation Of an i H i i ~ is ’~~, t i n s ’

turin of s’ac’ln i n n s im s d nnaI  nn,m. ,’Iiini~- ss oun i !  K’ surpv ’ ’ i i  :s f on a s’ n’uis l r .mi’ ilc past st i s h . t s  \ t s  i _ h a  41 is *’ l~ i r s - ’

t ita nic f ’oa nnn . ( inn  t ins ’ cvs ’ n nt o f a crisis. tn ia c ln in ns’’ t h a t  in:msl not prc’s nous Is bcs’n n ~h ‘ mcd ip vs n ib em m i s h ’
able m nn .n ts ’ m Ii wo~n isl ii mv ~’ to he j ,nc kcs i up at is l s 5 l p j ’ i I F t , ’ si on woods’n s’rib btnng . f Pt tn lun .mn . t h t  ‘ is L

Ii innac ln i t s ’ wosmis i be sos si ~‘ sl ss -it ir cruns In~mb ls’ mr nat s ’ rn a l sum c ’ ln as plastic foam. b,t i” .t 55 ’ nod, OF nn net .ui

s’ i n :ps . Since nncta l 5’ h t rp s  arc a by p m ’oduiet of ’ norma l n.I s i ’ i : I n n n g  op ’ n.m t ion s . t iners ’ sv-ou Id be i o s u p—

pi~ i”n ’obls’m nn . Figure 2S i l lu i s t r a ts ’s t ine etut~n n n t i 1 e s  o I ’sUs’in c- m i ps pros lti s ’es l inn .r ‘ s~upi~’ o~ hours h:. on-a

of ’ t ft r~ iargs ’ ski m mnr i l ls at line A urh umr m i f ac i l i t y .  Tine crushable nnn a t e r m ; nf wounisl t h e m  ~‘ 5’ ( I S s ’ I L ’ L i h~

layer of soil or sanndbags 10 pro tect ti ns’ nnnae liine fro m tire , ,nnr blast , and debris. I c . mu’ 5 - 21 i i l r t s t  t.i - - 
‘

t ire application ot Otis protective nnic( lnod to a five—a x is  m u l l i n g  m a c I n n s ’: this prot5’s’ tn se  t r~’atni~’ nut

is also stnif , i i ) lc fo r Ilis’ spat’ mills , f ire ann t t t s- I . rvs ’s are ‘~,tni rs ’w lnzmt easis ’r to prots’s’ t ,Is t lns ’~ c’a nn be

s lremngt inciied by imntc rmn a l pn s’ssii ri,at ionn annul Inenec wou nls l not inc-ad a s’us Inion’i o(~ s l ips .

.-~t f ’- s s  mm nas ’himnes do mnot le m nvi t lnem nns e lves to the In,mt’ ds ’nn ing tes’hnni quts’s s ieser ibs’ui a la’s a i :n -

ss ailed ‘- . s’ ’sst ’ is sum ~’ln as f ine pros ess l i m e  t a nks svoun isl he cruns ined . anul svide uni nsuppt ‘rtcsl plat es sl ms ’hi

.ms t ire skin mih i beds cornld co llapse. For tines -a s ls ’v ic’ s’s. sonic met hod is ~~ ~- ‘~,m r~ t inat ss oulst ps ’ r—

nil s’ihuna l i ,a t I I nn 01’ t ine exp los ive prs’ssunm’cs on all skis’s of ’ t ine st r n, rct n rr : t I s’ iL’ i i t L ’’ i tS ,  lo pn’osis ls’ this

prote ctium n . t ime stuid y team u n se n i a tee lnmn i qune cx t r : nc t es l fronni tine Ru nssn a n l i ter a t nrc sv lnc n’ s’ hr tin -a

* nn na s ’!niiics ar - CO’’ s’ rs’il w it in greass ’ to preve nt eorrosiomn and linen s unbn nn s ’rged on flooded in sv ite r.

I sine t in is niief Iron] . s .rm i s iba mgs suninpo ;’t s ’d I cm’ib hnn ng conn id he placs’sI inn nms ’d ’ u t c i ~ ahovs’ t ine suri’ I’aec

I ’ f i t s  water to pr o te c t t lr~’ n n ae ln i m ns ’ f ’roinn dcbru~ ~nnd Iirnmt shrsp laeennennt of tine ss’atcr i~ tim ‘ I s i

‘,V , iS s ’ i’ire app lie.mt i nm n oh’ t hins prots ’et ionn tc ’e inn iqun s ’ to t i ns ~ pi os ’e ss tannk Iinns ’ .n nn d to t b nc ’ s k in u null is

s inow mn in Frsanrs’~ 
21 an nu l 25 

-

‘rime ‘. ert ic.ml m eat treat f urrt race required yet a di f’t’ renit type of protection ~m pproacin . ‘I ni ’ s

‘un-a ss ’ is civ large and ‘s lat ’. s i  I n ’ ag m h a . Tine fu rnace itself ’ could be prots ’s’b.’sI i’~ s’it iner l in t ning

i t  Omn i t s  sj s ie, packing it v. Ii ~ami d, and then sutrrou mnid ing it svit ln sandbags or s’art ln - or i’n~ n m n o v iun g it
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Figure 26. Hardened Five’Axis Mill
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Figure 27. Hardened Tank Line
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Figure 28. Hardened Skin Mill
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int o a pit a m n d pac ki n rg it ss i ti n 5~ns i. ‘l ine q ute m nef i tam nks would he fill ed with wate r after being cml)-

tied 01 tIn ~’ ir co rr t ) s i s ~‘ connI emn t~, AppIis~atio mn of ’ tIn s teclnmniqt ie is illuistrateul in Figtnrt~ ~~ In prac-

tice , t ine coIl ,’tca t iom n of ’ m nn aei ni mn s ’s in tine shnop svotnld perinnit mmie rg rmmg of the cart in m ounds from

,m: t i ,m s ’s’ nn t nn naeini m nes. ‘I’luis rs’s ur its u n  a nn ess et nt ia II~ flat soil surface thnrouglnoutt the factory area and

gra.nt \ re~1unecs tine annno i,hun t s )f soil ps’r nnrae ln inne t inat must be mnnoved. Pretimnninary est imnnates indicated

t hnat tine m nnac i n n n ’mes c’ounlsl b-a protected agaitist 200- to 300—psi blasts by tine means describeul .

TIne nnext step inn the stu rdy involved a test progrann to confirm the validity of the protective

mnct irosis cunnsidet’ed. Tine technical prinneip le involved in tine Proposed metinods of protection is

knosvn as “eart in architng. ’ Tine metal ch ips unsc’d to pack the mn’na elinnes also serve to suippo rt tine

tosser sunrt ’ace of tIne soil layer overi nng tine n’mna e lninery . It ’ the soil layer is properly sunpported from

below , the soil itself will fornnn a natumra l bridge that will carry tine blast loads across tlne avit ~ in

wiik’ir tfme m’nnae lu i m ne is los’atc d, t h us  preveunting tine blast forces from reaelning the macm ine itself.

The prin ciples of ’ eart h an’ s- in ing are well uniderstoost inn highway eonstr unction 1nnnd tuninel building

tec in mnoio gi cs . sv lre rs’ c’ um lverts and tunnel liners are not of themse lves strunctura ily adequnate to

carry t ine frill weig h t of tine eart h above tine tut mi nel itself,

Static Tes ts

A series of stat ic tests was innit iated to test innaeinitie survivability- concepts. These sv-ere

desi gmnc d to provide i m nt ’ormat ion at an absolute mininnum cost. Sinn- r phe st at nc tests \ve re first

co m no luu e t c’d to deter mnnim ie svhethcr or not chips were adeq unate to surpport e .m rt hn arel ninng aniul also pro-

s-isl e t iis’ ‘‘ r:rtt l space ’’ niees hesl to protect against g ro um nid sh ock. In tine most eonv- innciing of t inese

ts ’ .t ’s , 1 ,s inoebo\ V. ms surm -ou ’,tidesl by several ine inc’s o f s h i p s . coveres i w i th  soil , and stnhj ccics l to

stati c no c r p r s ’ss urrc by driv- inng a pickup truick wined onnto tine mn nou n nnu l of soil, Tire static ens s’rprs ’s~~irs’

at tine ~n iri :i -a was ahourt SO psi. A lter tin -a t s ’St , th~’ s iiocbox ss’as sonune wi nat disin ~sl in ‘ an m r  huml

mint Flatt em ned , -\ s c ” n i d  t5’st inns- olsen] only chips ansi soi l  I Figutrs ’ SO t .  ,-\ glass plate was sc unp

~ng.iitist t his’ s’lnips to per mnnit observatiu)n of soil mniotio t i ansi erumshing of tin-a ships. I !nc-se t e s t s

c learly establis h ed that tIne c lnips wou mld support so ml arc h imng.

rine m c x i  t est i n n tIne s t a n  ic test sCFI c s vvas cot ndumctes t using a ful l—seal s’ pn’eet sit ) f l  grinding

mnnae hni nne. Tine puirposes of ti n s test vs-crc to I t  ~i’O5isis~ a larger ss ’ als s tat ic  load tes t .  t 2 )  det erinum nne

t ine ef~cc’t a t soil sst t l in ig ia ring a proionngc’sI period of burial , an d (3) uieternn inne w inet iner or ‘n o t

COt i’Os’( .iil \S’Usi In] he a probknin during prolonged burial inn am area ex posed to we ,mt incr . This L i f t - a r
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Figure 29. Hardened Heat Treat Facility
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pou t i s  i m m i p a m  . i n i  - 5’ ,n i iss ’ b u rm idu mn a s  aind roof ’ e o 5 s ’F ss- s nu n ld rrobahl~ be uIcs!nt ~~cd u n  a nuele.rr ali. - k .

i t s ’ t 5  s t i t i 5O lS s ’si p las ’ i n ’ng t im - a grimier ss u ,ipp s’sl s v mt h i  plastic urn a eruns irable styre mne bass ’ ( F’ iguire 3 Ii,

I t hen s uu rr n u nnn dimn g it s s i tbn h.mgs oh ’ inn c ta l chi ps ( Fng uim ’c 32 ’ t . Sevs ’ra l ser s  simnnp le ty pes of ’ gauges

~oers’ u nss’si Rn n’s’s’oi’si this ’ m n m ot iom n of’ t ime c’ i m i ps a n ms f f ins ’ c’ovs’ rmnng soil Figure 33) ,  Il ls ’ area above ans i

a m’o u i nns i tIn s’ mnnac ’ln inc sv’ as line n eoven’ s’sh ss - it ln soil, ~ul u’ , Jack Potter . t ins’ facili ties mnna niags~r. pers u) mna ll

s’On nsi uiet csl tins ’ stat is ’ isna sl ts ’sf t l” igiir ’e 34).  ‘lIne mnnas ’Ininie was k t’t inn tire hunrksi s’o nns h itio m n f ’or

:npprs nx imn nate ly 6 sv ec’ks : in tIn s interval, a rainfall of about 3 imiehes was rcs:nrsled. Duirin g exc uva —

t iom n of tine m ’nac hni i ne. tIne soil minotion gauges vv’ere ci nceked ( Figuure 35 ) . Tin-a pn ’oteet i ve ehips

con m n p rs ’sss’ul les’s t h n n nnn 5(~ , an a m ni out m nt t lnat sv’osmiul cause m o  ulamniage cv cii to fragile itemins. ,‘\ f ’terwa i’ds.

t in-a grinn uier was mnnos’cd back inrto tine shop tmm nd f ’unc t ionnaily tested (Fi guirs’ 36) . Tine m acm imic s u ms—

ta i m nc s i  univ shi gint , eas ily repairable damn iage . inn ineln of ’ whic h svas probably dume to hamndlimig slurinig

t ine burrial amnd excavat iomn processes. Also. ttnere was a very slight layer of sunrface corrosion that

eounlui probabl y have been prevented by tine use of an amntiru nst coating prior to burial.

Five-Ton Test

The tis’x t step inn tire test pr’ografnn was to inves tiga te whether or not the earth ai’ciiing ls’s’hi—

mniqune vs- ounld svit hsta mnd tine sl ymn am in ies of ’ a higln explosive blast. Tine Def ’emnse Nunelear Ags’ mn c ’~ m a s h

ss ’Ii c ’ shr led a tes t in nvo lv ’ im ng s ietona fi omi of ’ 5 ten nis of ’ IN’!’ i t I lo llot namn -‘n nr I -o rs ’ s ’ Bass’ omn ,\ ln g m ms t 25.

f ii ” (~ as part o f a sca lc—mo s ls’I B— I bomber test  - t3o ei m ng ss -as ulloss’s’d to s’mn np las s ’ test spccmli ns ’ns inn

f i t s  v ic in i ty  i~ t t h e  m ’\~
)hi 1s i v’ s’ Test comiipom is’nfs. t r )g~,’ th ) I ’r wilin s 0 ’r~ sinnp le m’ tn s l i g . iuma5 ’s . ‘,~, s i ’ ,’

s’ m nn p las ’s’s l at levels sv ’ Inem’e tI i s ’\ ss ’otu lsi i’eceiv s ’ 20— . 40— , ~If’ . 2 (0— . a n n u l ‘ n ( ) ( ) ’ p s i  H,,~t p m ,  s ’ U s ’ s .

Rs .s a nn s of tine rs ’ Iat isi ’f~ snnm a fl \ ieInI of ’ t I n s ’ * ‘~~p h ismin ~~. smnn a l h e I I n m: p I  a l l  is s t ~~ln as c’ ls - t i  : 1l i , ’ i i n .nmnts .n i

, , i f ~ m,i i : t n m ’ s . c ln at nn hoist ’s , and no u nunmr r  ptni nn ps of tIns ’ t\  r°’’ sh n in s s in t in I m i m e s  3 ’ , ‘ n ’  rind ‘n ’  v’

k i s s  i, t’ a lloin’si,s’ C u t s  55’ ,’ i s ’ i ! l5 ’ l l ’ I a I h  to rep ns ’ss’ unt  ~~ *es - , s i l m n , ’ m.ui ks I is ’ ~uh t s  t n  s umn nm nm , m , 1 / .  s.f

inn I’ah i : I - I h m~’ 5i na n n i t i  5 1 5  ,mn h t hn~’ s a e ut u l n n n pumm nn i n ’ s V.a m , ’ ~~
- i~~~~’ i, ’ t  I i!ltlj lfl.I’,iatI , \ ‘  I 2 1 i 1 J  ‘si

t t ms ’ t , i i i ks :s ’u,,’ bs’ m n t .  h u t  t~ ’ ,- is 5- n i - t u i n ~ v ’ , u~ s n i t t i ,.’ i s ’ l n t i \  hm ’ ht u n i t  t l ;a \  5~ ’ l t  l - o ~ i’es’fl

5’ pa I ‘ ‘i _ uiol met  m u u’un ~-~l I : ‘,s1’S ks  I h5 l o s t  h i s  h m i n i s  : i i i : ’ I ii is f i r  Is ’” v’ i,~~5’ t i n s ’ m i l l  ~‘t :s ’ i i  p i n

, 1 t 5 ’ 5i ~nns I f ’i b u s  ills’ s , ,il~ j ’ l  ‘ 1 : - i  c i ,  I ‘i • 5, _ i s a :’  ~i , n m n ’ . I m _ ~: : i —  - t ’15 ’ I :  ,tii~ ‘ ‘ 1 t I m , ~ mm ’ .l~’ I1Im ’ : .11 (lii,’

im ~ ~‘ T ’ ins eI’ prs ’ sstm i a 1ev e l’s . \ - ‘ l ) n  ‘ I n s t - i m i d  ali t ‘51 . IL i m i ~ ’’ - k~e ~ i b  I’ ~~~~~~ ~‘s.l ml : I’ “ u g h t h

liii ns , mio ~i.i. i~u t t m , I t ’  lb  : h’ 
- I s’ 1i : 11 F5 - 1 iv s. i u r im n - c l I ,’~. I - - c ’ s t  I In I e m I Ic ’  f m tm ’ th s ’ n s b ’

omn t i e  t a s ! 
~t , ,ll o ’ Ii ’s , : mf l I ’ i , : a i a  ‘ I -Ii ‘ n ,’ I I  i i - ~~‘ ‘~~~‘~ ~~I 1 i’ i , - .11 . -

‘ I- - - so i f  l ’ s ~,i l u l l s ’ imp:  I - i i :  i t : . I~- m -
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Table 1, Five-Ton Test Results

300 200 80 40 20

Chain Undamaged ‘—
~~~

-#  #
hoists

Pumps -
~~ Ui damaged ‘~~ - #

Adding —‘Operable ~~~
—.‘- Jndamaged— —‘a.—-

~~~
-’

machines

Tanks # Repairable -‘ Jndamaged—

~ 
Not tested

‘a Movable parts were toosened but machine operated
correctly during postshot checkout,

~ Tank walls slightly dented
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Five-Huiulred-Tomn Test

l’tns’ ti nma f t , ,’ s t  c’om ms hue ts ’si b~ Iism s’ iuig 55 as at t he im no n tat io mi of tine Defense Nuclear ,-\g.’ incy

‘1’tne~ hasf ss’hns ’d unl s ’sI a test es l iu ivahs ’ mnt to m uon”,’ than 500 tonns oh’ TNT for October (s . l’i’( .  Bs’cai nss i

of t lns’ir iunts ’ m s’ st inn. ~im n d potentia l imu np o r t amnes ’ s it . industrial hardeni inng nnne as lnres . tlnsi~’ asked Bos’nrn g

to p,nn ’~iCi i’Iat a s)m n -u countract b:isls I ( ‘ s iu ut ra et I)N A—00 I — 76 - ( ’ — 03 50 ). Since rio f ’am hu ures occunr i’ed to

sj’ss’s’i m nle nn s du,nri i ng tine 5—toni t es t ’ s  ,tI I ln,n lhonni am i at oo s’rpn’ cs s um n’ s’s o~ up to 300 psi. tine DNA F.’ m lii~’ sis ’ iI

t hat sps’c iuuem ns be imn eb uslesi in tine large—scale ts ’ s t at tine 600—psi Ie~ :1 -

‘I’he f irst set oh ’ tes t spee im n e m n s inicl imded loan large maeb nim ’nes ,n s l rm h h g rmt ns ie r loeats ’sI at 200 psi

(s iun ni knr to tine niucinimie bmnried inn the st a t is ’ test at Auhtmrun. \V ash im m s ’ t u u n ): iii ehs ’et ro l~ t ic e im m p bneak c r

gm ’insis’r at  ~t) psi: ~n L~o~ ’~ r SLul)p l~ shevice at 40 psi ~t ine gi’ imnsle r am id uts powe m supply are s h owmm unn

I” igum e 40 : amid a nnniunm hike at 600 psi. ‘I’lnc bike. iii ads lit iom n to being a t i nmn c t i ou n a l  s’onnl ponne m i t ,  50 _ms

:iv:iiIahls’ toeail~ l~t t inne to meet tine sehes luhe amid m’epresenm ted severa l diffe remit t~’pes of ’ stru cture .

it ic hi md ii ng inohiow tanks , tubular structure , and tIns’ re lativs ’hv dannag e- rcs mst annt easti nngs of tine mt noior.

Tine seeonnd ss’l of ’ test sps-eimem ns was cotniprised of a li nm ui numnnn pi pes’ Finese ov e n e t es t esi  at line

600—psi ti ’s s’rprs’s ’5ui re level to pernn’mit ann al yt iczml correlationn of ’ ohserv’e’J damage s’s ’ it hn prs’dm c ted i~m u hi n re

nnee i ma mni sti ’ ms. ‘rI~ third set was made up of portable electric hoists. These were imneh usie d to m’ ,

ss’ m n ( S er rtn~gcsi machinery . Small electric pumps amid varidi’ive ninits were included in t u e  t ’ou nrt ii

sC t  s f ’ spec imens to represent mesliun’m— ha rs l macInim ’mes. 1’Iie f’ift h set was m ’n:n;.Ie imp of tine electro-

mec hanical calculators and ~t5 lshinig mac m ines. Tinese represented sof ’t . relativel y t’m’ag ils’ mniae ln i te m -

T Ine s i ’s t in ansi last set oh’ tine test spccimiiens imielimd ed wan en ’f ’ilhed electron ic ca binet racks , I i i c ’ s s

repm ’esen nt ed ta nks sueln Is tiiose foUI’ sl in chemical processim ig lines.

• I l ls ’ Is ” s t  spec im in enu s \Vs’ i ’ s ’ pli mes ’s f on st~— m ’enie blocks to permit protec tio mu against gn ’Ouim ns I Sh Ock

ans I mm cmi p;ns ks’sh Ii~ s h i ps a iim! s ’ c sau ’ s.’sl w it fn soil, Most of tine lest speeiniemls ’:’.’s’re l~laes’s l so that  t i ne

slep t hn u t ’ so il :nbu s ’ s s’ t ins ’ pro te c t ’ e chips wo umls i e n msu nr s ’ rel mab ls ’ s.’a rt f n areinim ip. line soil cover ca lc i n—

lat ions overs ’ base d on tine 1u s s um mn i pt i n mn that  tine angle of ’ failure of tin e soil u nn ’m s is ’n’ s ivnna mic blas t load—

imig wo unlsl s t h e  s ;mmnne a.~ t its ’ ang le of ta t l umr e prev - mou msl y siemnionsi rated imn iden’ s ta t ic  loasi coni si itions.

‘Fo Icarmi naom s’ ~hou m 1 m Ine mitninium e ffect ive depth of cover for soil arching. ~e ~s I , m i of tI ne mnnee lnani i-

cab caic inlators buried at the 200-psi location were placed inn I -loot increniiemnts ~ t . m e pt ui  t’n’oa, 5 L~ ’ 1

t o  omil~ b foot to ensure t lnat some speeimn ’memi S woumkl be damaged bec aum se oh’ mn is u t’t’icis’nit soil coo em
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l Ine pr imneipal rs ’ snu l  t s  of tine tes t o\ ’e rs’ as t’ollows. The ham ’gs’ gi ’itnder lOc~i ts ’d at ti ne 200—psi levs’I

im is ’um rrs s l o mnh a siig l m t sis ’ unt oun t he o~ er af tsr ”s :m s lj unstab le light. All oh tIne wom’k imn g parts ;mppears ’s.h to

hs’ uum ns ha nnna ge s l . I hue g ri mi shs ’r at t l i s’ ~0—p s i ios ,ut io tn ‘su ut ’f ’eres.h somns ’ sla nn u:mo s ’ to slns ’s’t miieta l soh la r ’ s  and

guards. l’Ins’re so ,us mno s is uma l s ian nn , uc s ’ hi) a m y  wo rk imng pa rts . S i u m n u l , l r i \  . t i is~ power supp ly hius ’ ,mts ’ s.I a t

tine 4O—p ’si I’Ioini t s u mf f ’em’e d omi ts sh neet nnn eta l s lamnnage so illi ito a ppzmn ’ s’ nnt shannma gc ’ to . unm v wor~ um n _ t pa rts.

l ine m n i i m n ibi k s ’ svi t lnstoosh 600 psi. It \5 ,is ss. ) doss’ Is.) tIne 200— f ’oot —s I ua mn ie t e r s’ m’ a ts ’m’ t ln~m l ii ~~~~ sub—

j ee ts’s f to I — 1/ 2— loot soil ineave. ‘lIme o mnly sham unage was that this ’ f ’romit t ’s’ m n der s\- :ls b em nt sidess ~

about S degm’ es’s ansI t ine i nan is il eham ’s amns t turk w ers ’ nn’misa l igm ied ( Figure 4 I I, ‘fine nnirmibike ‘s u .m rts ’d

at ’ter perinaps S minutes of cranking amid svas s.l n’iven away.

Fign.mre - 4 ’  sinows alumminumni t inbimng locatesi imnnme(iiate ly as ij acem it to tine n’ninnihik e , ‘I’m us area

a lso received 600 psi of blast pressumre . Becau mse the dep(In of soil cover was not su nt ’tic ien( to Pt ’~-

side eart h arching, tine t i mbim i g svas totally destroyed by the blast pressu mres . Similarly. onle ol t ine

ca lcu lators at tine 600—psi locatiomi ( Figure 43) ovas severe ly damaged hecaimse . aga im’ m . im is im l’t ’me i em nt

cart Ii coven’ h ad  been placed over tine metal cinips. TIne importance of tine metal em ips is sh ownn h~
tIne two calculators iii Figumre 44, TIne calc u lator on tine iet ’t. surroum ided by art ade qu ate layer oh’

chips . ovas ummidam’naged. The calculator omi t ine riglnt , winicin was covered omily ovith earth , was

crushesi by tIne blast pressumres t lnat forced tine earth downward into the niacin imne ease . Figure 45

shows tine tamnks af ’te r tine explosion- Some of ’ tine tanks were shiglntly betit but still serviceable .

Tine main shif ’ t’iculty experienced wit h tine tanks iii tine test was t h a t  tine water  ten nuhed to leak o u t .

a- ’ thus exposing tine tamiks to a greater atinount of damage tlnat i would otinerwise occn.mr , A detailed

report on tine test setup. gauging, and data derived from this test is being pm’epared for tine DcI’em ’ms e

Numciear Agency.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Protection of the Seattle- ’l’aconna- F,verett Area

is. ) ols tain i ann .ncs’u n i ’ats’ 5I f s b s m ’ . m i ” a .m i • ) f  Ills ’ s’ f ’f ’ect ivemn s ’ss of ’ im n s. hum st ria l protes t iomi flneastn ,’eS. ml was

m n es ’ s ’ ssu n ’ \  to su iu t su s l s ’ r m oos t f i ’ ,’’~’ n m n e a suu m ’cs sss. ~~t lsI be 5m pp liesh to ~m large m n n et m ’upo hitan area . -\ major

n n t ns ’le ar s’ i ) mn ll is ’I ss ’oumj d, mn as hs h u f i o m m  to slan inag imn g i mn d mms tm’ i e s t h nat ss’ers ’ s . h t e s’f lv ta n’ getes h. ‘,‘atm sc s.hannna gc

to ‘so mnne siupport im ng imn s hi ns tm’i e s , ‘c r5 ls ’s’ s , am n sh in I il ities , I’Ins’ slannnage to I i t c ’ ’ s s’ ss’v’ ouss larv i mn di m s t Flu ’s

os o m n id t’unrt iiem’ shs ’hay n’s’v’OV s’I ’y Iliac . - -\ h s o , a it in o u n g hm f i t s ’ US. hnas haul m o  plan to disperse j i s  ummdt ns f r ~
tot’ v’ iv ib sIet ’enns e rs’asouns . t ine a a u n r I~ Imn sprass I’’ plne m no mnnem nou has resulteul ni a s.is’gm ’s’e •d shisps ’m’sa l I m a t

coun lsl imnnpr ove h/. ~S. im ’usl uns t ria l prospes ’tS .

This’ Ss’at t le— ’t’acs. ) mtn~l— Fo ’erett  mnnet ropo iit: m mi area svas umses i as a mnnode h f o r  ilnis port ion of ’ th is ’

st us h~ h”e caums e it perm inittes i comns is ier at io mn oh’ she t a i l  inn formation nnot obtai mna hle I’romn Soviet innd unst riai

areas. ‘Fine mn um mber of ’ weapomns t ina I wounlsl pn’oba lsly be targeted against t h nis area was hass’si onn ti ne

n’ehat ionnshnip of this’ gross pro dimet of thnis i m n s l um st rial area to tIne tota l  gross nna t i omn ai pm ’oduct . I’rim n n. mn ’~
ta rgets for tl nis numnni ber oh’ a llocatesi weapomns sverc sek’ctesl based omn s u e  and apparent o intp um t of

eac h im ishu ist my annul also to em nsu m re t h iat several crit ic al sectors of tins ’ local eeorm omn n wo imhs i he slam—

aged. l ine locat iom n of tine prinnn ary tar g ets in tine ve ntral  ‘sect ion of t inis :urs ’a is sl us u svni inn Fig mre 46.

For pem’ sp ccti se . t lne large circk- s siiosv t ine an’ ea of s le str unct loin t h at svoumh s h be caused by tine re la—

t n ss ’ Iy large sveaps snns (
~~ I me~ato n n I of t ine Sos met am’ss ’ mna l. :tssuum i i tn lg no pm ’otect ise nns.’asures were

ap plied - Tine smm na ll circles 5115)55 tin ’ ,’ am’ea at u lest rlus.,’t iofl ot h, S sea— basesi weapons. , u- .’s iu mu imng t ine

mum im ni tn n ummn n prols’et iomi of siunnp le ear t h  cover (40 psi),

l ine foca ti on n oh ’ su i pport i t i g i n u s h m s t ry  is sinoss’ mi in n l- ’ ig imm’ s’ 47. rile ‘ss’p-’ mra t i o ni  1)1’ this ins humstr ~
lro mnn t ine primnnam ’y Iam ’get area s is inipo rtani t  su ns ’ s’ , for s’xa mnnp le. tins ’ “stn na li” nu: me ininie sh ops si i ’st ri-

bunt ed llnroug in t ine nns’tm’opo h i t : mm ’n area s’on n p rm ’s s’ :i hom m t t so ’o ’ t hn ,ri hs of ’ t i e  toLd tl : m ’ m l i m n m n n g  s ’ , ip;ieit\ .

I ins ’ s’i Is ’ s t of ’ protect ive 1n5 ’ :is im res in Inapros nip t ins ’ si rs i s ; m h i i ’ t v  i i )  t i ns ’ K:i’,us ’ m m n 5 i m m s t r m : : !  f ’ummic t i~ mm s is

m l huu ’ s t ra t s’d hs i gums ’s 4~ ,un ns l 4~ I so ‘s , I r lneas h s l,,,’ s au -c s i mosvn : l - m g i m i - ’ -4 5~ : i ’ ssui i i~a ’ s a rs ’ i a I t ve f ~ loss’-

i5’Isi Sc ,iI’h is ’ ,us i that  is u’ s’pm ’s’ ’semt m ; i tmi ’ v’ oi t h ose s.s’inicin ,n;’y tm nost umuml m s ’ m ’auu S in Ills ’ 1, 5, n’s’ fa hi : i tv n ’\ ’

lof ts ’S , I ‘ mg ii re 4~t m ssu nm tes a higher ~ isis1 ss ,ir lneasl smis ’h ,ns sonu m h si he lo umisi in t i ne Sos let i mi vs. ’ m nt o ry ,

i i i i , im i c o e t  •‘l pi’otes ’ l m o nn aga i n n ’ sm l i ne is. ’ c ’ s— ’s ie ls.j so’ :n m ’ h m s. ’au l’~ is pros’i ds’mi ls~ t his ’ uino’s s nmnnphs ’ pm ’ • —

.,‘ s l I S ~ ’ t 1 l s ’~Ist l i ’~’ ’s , ‘ c (~~— I 40 —p s m ima rs lns ’ss mis ’ s’sis’d is s’as n iv pm ’osn s led b’. a I m g i nm ‘,os’5’r ing of ’ e , n : i hn ,

\ y , m i :m s t  t Ine i ig l t ’ \  - - id s sar lm- a - s i’a- , t ime l i l l i I i t f l i i i i  p m ’u i t e ~ t i m 1  n’ s ~m c m n u I u s ’ : im ’ t h~ i ’,’ss e f l e s .  h o c  h~ m~ st u l i

m m n o na ’  ~‘s s i t l • 5  i ’ , ,i l ’ i hm t v  by :m ‘.i ’ ’
’\ inu pom’tanl mnian ’ g in n , I l:ni’d uis ’ss levels ot i uI) p’s to i ‘ t )  ~~‘ O s :  - t m

l’c • uls t , i m  med t~s rat ~, ne inn cm iis~ ,iIs !s’ m:uler ial. OV Oti l u l  bs’ :m s ’ i’ d ’ , I’’  - - ‘ , : m ’ : ’ I -~ ~ •

S ’ i i \ i 5  ft. a 4 tIn s.’ h im ’ i  - ,- ! -  sos ’apans . I’ m u perspecl i s ’ iI noted I i . m  i prs. ~ -m s u es s.’Is it p -

I i m ’ a  m m .  inn - - u I I  t h i s  , mn ,‘ , m ’s c sim: s tr ~ comut si be ols t ai n ied ‘v ‘ s h I m  n m ng t he o L ree nb I i i  s.- 5 ~ri ii
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Figure 46. Seattle - Tacoma-Everett Primary Ta, ’get A reas
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Figure 47. Supporting Industry
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Figure 48. Effect of Hardness in Reducing Industrial Damage (Seattle-Tacoma-Everett Area)
(100-Kiloton Blast)
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Figure 49. Effect of Hardness in Reducing Industrial Damage (Seattle- Tacoma-Everett Area)
(1,200-Kiloton Blast)
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ps’r s. i.m\ , t In i ’~ , i ’ s m o i t 5 ’ ” t h a t  30 at t ins ’ unn a s ’l minn s.’rv is s p s ’rabls’ . u n  order for t h is level of’ rec overy to

Os’ s.’ i l F, i ms.~ss s’s sr.  It is mns ’eessar\ Is) prsi l s’ L’ t  pet rois ’u im ni . oil, .m m isi hum hris ’annt (P01,) sumpp lies. All POL

f ’,is’j l i t  Is’s mi t ins.  mmisil ’O l)s ) hit a nn ars’ 5m st i ns h ie sl are s’ i) lhOs ’~i t s ’s l ss ’ ilin prit niarv tam ’gs ’f areas. Fum m’ t lne r uhispersal

or hna rs lenn v ’sh innnds ’ m ’gn’ ou um is h ‘st s.m r ap s’ \s s)Lmisl he rs’s i inm resl ma e m ns u m me sinrviva i of l~
( ) L stock s ,

‘l ine s t t ns ls  nlso s’ \a mm nin e s h t ins ’ s h uue st ioui of os Its ’t ins’r SO u ls ’ sector of th ie eeonn o m n my reprs ’sv ’ mn ls a m

‘‘:\ei nihles heel’’ w his’hi . i t  s ls ’ s t  FOVs’sh. svoin lsl prob ing res’os cry for mnia m ny \ - ear s - Fls’etr ns -a I pass s’’ ss’ as

im n o 5’st igalesi , is  a possiimis’ so s’ ,ik Ii ink beca u se of ’ tine as ailahiht v oh’ I ss’ — s ’ slst invd roehectris ’ p05’s sm’ imi

t h i s  particular ~i i ’s’,i ammsi  tins’ n’s’ suu i l i uu g  shs’ps’mm s lencs ’ oti elecin’ ical s’nis ’l’g~ - It oo. m s l’oimm ns. i that t ine ui istri—

hutio: n of ’ eapac it\  amomng tine 2, ’~0t) gs’ mn e rat im ng plants inn tine US. is miot d b- s in nn i’ ar h’ronn t hat within

t ins’ Stats ’ of Washi u’ug lo mn t Figumre ~0 n: aboiu t h a l  I’ of ’ t ine plants prouluct’ 5) 0’ of ’ t l is’ power. l u c r e

are severa l reasons svhny it is mn o t i’easihle ‘or an a dse rsary to target electrical pooverp iants :

1. To target all U S ,  poss -erp lamnts svo u lm,l reqimire a mniajor ex pendit unre of ’ Sovmet ovarheads am id

would leave 20’~ to 30’ o f tine capacity m it-act ,

2. It svould he iinpossibk to prs’ o e m nt t h e  sunrvis i m ’ng capac ity from beimig u sed by t inose inisius-

tr ies critical to r:npi h recovery e h’t’orts , (Att em pti mng to isolate key eeom’io m n m ie regiom ’ns wou l d

nniea mn attac king the nnnaj Or si mbs tat ionn s mi t u e  distr ihuutioni rnetwork~~abount 24,000 aim

poimnts in the [S .

3. Emn ergem ’m cy Paws ’ ’ sySt s ’niiS a ppear auiequate to operate all or nnnost of tine innd ims try im n itia hl \

nec deul f’or reeos cry. eve ni il’ all coniminercial soumrces were uls’st royeui. Tine emn iem ’gcnncy

power sources inn tine Seatt le area are listed inn Tabie 2.

4. Given surs i’ al oh’ t ine nnachin nery nneesled to repair powerplants and tine v’miiergenncy power

requnir ed to operate t lnat nnnae ln im nery , t he primary prodinctiomi t’ac i lit ies can be reh umilt early

ui the reco’very program . Tlnis recovery capability svas demonstrated in North Viet nanni.

where powerphamnts destroyed by bombing were retu nrned to operatiom i inn iess t h a n  a year. - 
-
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Table 2. Electrical Power System Emergency Power in Seattle Area

Private emergency generators 44 identified 29,285 kW

Diesel electric f e rr ies 16 58,400 kW (600 volt DC)

Diesel electric locomotives 130 (typicalty) 93,500 kW (600 volt DC)

Mot hbat ted ships 15 (typ icaity) 75,000 kW

205 265, 185 kW

Recover y Time Co un sid era t iomns

A nn unm rmhe r u)t st uusi ies slone in the U.S. have auls iresses l vau’ iolns aspects of recovery t’romii nuc lear

svar . Iluss-evs ’r , it appear’s t hat all s uncim stuis hies perta imnim ’mg to imidu mstry hiavsa- focusesh omn the time

mieeshesi to restore timings to t h eir pm’e svar eom ns i ition ns a m ns l prewar prosiuet iomi pr io r itms ’~ am is i fum rtlner

c i’~s o:mnes i mis ) proteet iomn oh ti ne i und t m s tri a h s.’onlpo mncnn ts s’ssemit ial to reccverv , For arm indunstrv

suc h as Boeing, tins ’ en tc r iomn of foIl rcslu mratiom i ss’auls l itlnpi\- a eapabihi t~ t o pros iumee airl’rames at

prewar ni:nnnhiours ~in nsi i- o ” t ’s  per p oun d ansi fo ach is.’s c presen t  l’~u~ fo as f gross svemg lnt penlorm ance

sv hile 1inai nta imuiui g this ’ guarant ee of a 60,000—hour airframe lit ’s’ . T h i s  s is ’grec’ of restoi ’ :mti omi Vvo um fsh

- .‘ s . f i i ’ , ’ t i m e ea pa bnlih ~ to 1ni’o s hies’ t mr ’ s ’w.~~ desiwis hiolug prewar mals ’u ’ia is. and product ion l ras. ’ 4 ’sses -

W it it om , mt protect ion  of ’ mnnac in ini .2 n , Boeim ng could ach ieve l ’n n hi t’estoratiom ’u unIv a ‘t s r  restorat i o n

at the ninac ininie mo f imn , Iss.s t ry. Ile mncs ’ . recovery t ime would be very long. With this ’ max mm num m obtain—

a- ph i- c prof cat Ii ifl 0 mmn a e h m n n e rv ~m lie - - d ist ri hsm t ionn of ’ u m n iqume nnac hines among Boeimig ’s nietrupo li tman

a n- . a las - dil es ( s’, m,I ., sk i m un ni l t s , so’ ! imch are not found in suipportimig muachi mie shops). full restoration

on nrodtie t i iii ~ ros ’sss ”s m ’ s ,‘ s~imni ~mt es l to be :ic hnievahfe iii 12 to i ~ mum nt hs, hm ut the mnn :n x itni uinn pro-

shn ct i .’n cap: s ’ i t \  wou ld he ne ul m iee , i h\ a hou mt h,dt ,

‘1’ hs’ cr iterion at ht ml !  ‘ ‘ s t i l l  atioti s’\a ’nni nl e sl above is not connsisl ered to b5 ’ a rs’:u l i st ns ’ approas: in to

5’c ’v i~ i ’\ I~lts ~ 
( ;~:rn

- - mi i ,  i.p ‘ “c. a i ns l Ruissian experience slum’ing Woris l W :ur II is a nmors ’ appu’op riats’

guuii i s ’ h l t is .’ or I S p st ss ’ar rs.’soo s’ rv , ‘l’hieir approach svas to subst i t ut e m ni ; t ter i a hs a n d  procs ’ss s ’s

svii s ’rc mis - cs 1. ,’ 1  a lms.1 ssj b ’ , f i u u m t e  la l ’ om ’ ton’ sis. ’ s t r ,i~ sd  e , ip nta l e sj u ni pn mi em i t .  This’ uhmf f ’er c mise hetsveeni full

i’L’S t I ’ I , n p , m n  ai m s.! t i ’ 5 - ~m mi ’ s t i t n n t i s ) n  s o m - s.- s ’p l :111 l’~,’ i liu u ’~tr a te u h by an s’s~annip fe t ’m’ snnn a st t ms l~ of ’ pos l\s’ ;ir

m ’ csi i r p l ! , i ! i  of n’e~
’imis ’nics , I t - c ’ emi t  p , ue u mn g t ins ’ “l i i i m’ s.- s t a r ; m i u m m u i ” se hne d nmls ’ sv ,s.~ t i m ,  ,is ,ii l :ml ~i h m t v at

p r ’ : e s ’ s  mmsi L ’ nms ’I i t:IiO In s’s~- ’ ; i f i:ni Ii ’ pre s.’.~nr cl ’f’ieis’uicy (‘,allo nn s of’ g a ss il n us.’ ‘en barm’ci oi ’ s ’i ’ t m s . i , )  , im ~si

I - u  ~!ui , - t~~in - ‘ :a- f  ‘ 5- r g,p lIm ’,nl, I lass’ s’s - - r. a lter s s -ns ie s pm ’s’a d hominhimug. t h ts ’re s~o uu i sh - s nll: •ss mv s’ mn ns ’nnp lov—

u n c n m f n in t h a”- I re ins.- s hort ,m g, ’~ at ‘~is (’ii m ic . This’ m i r es.’ -. of’ supp ly a n t  uis’n iia na h so s>mu11 t ens. h t~ res u mes ’
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!a hs nn cost per h o u r annu l Iu is ’ ” s ’ .iss ’ g as s. ’ l umns ’ p l use s .  I lens’s’ . m l woui luh he feasible to st mh sh it ut e peop le

Is~ i l ls ’  puos .’e’ss i n i st nu n ui s ’ n i t a l i s ) ul , lInus :mhlo sv imn g r e hum u i mi g to s l a n t  s’ai’ lis ’r urn a unions ’ Ia ho r— i m n tcn is mvs ’

h~i~’i5. I’ lu s.’ ‘nuns’ t s ’s’hnni i qu us ’ could he used in m i ns - Sat  t le—Tacom n a —F ve re t t  tn is ’tropo bi t an  area. If aim’ —

s’r .uf ’t pr ,Ilis’ lion i s neeuiesf , par ts c oum ish h,’ m’ s’s is ’sigmiesl so f lint t Iney s’ou m ld he buni I omi t in e surs-i v imig

nnna c i n i m ne s , (‘curros iom n proof imig couuls l he sfom ie svith i pamni t hn- ums! ncs m f ’ pm’ocessnuu g tam i k’s dud miof survive.

St ruing hacks or primitive hil ’I ing mnnet lnosi s s’ouuhu l be Usesl unm nt i l  over f nea d cranes svs’re restore d. Using

this appm ’oa eii . sonnne pro duct iomi operations cout ld star t  svi t ln i m i 4 to I 2 week s ( s l epen ns f imng on I lie

,ubss ’nne e or prese m nce of lne :uo -~ h ’a fl oumt ) annul m’eac hn half ’ o h present maxun nnu um nn c.i pacitv svmthi n about a

~ear.

- ‘ Manning Factors for a U.S. lmi ( lt ms t ri al Civ i l Defense Program

-‘s mnu uumi ber of f actor s  t h at shiounlu b be consiuhereul inn amn ~ U.S. plans for uns ium ’fr ia l s u n’. m s a t sa ri he

s’x tu’ae ts’s h tra in tI ne n’ s’su m lt s of ’ line Bueimng study. These plamit iing cons is ierat iou ’is ars’ oum t i im ’m e s i beioss -

I. Dispersal

Separ :ntionn of imndinstri al plant s amid im idumstr ia i buil dimigs ms this ’ most effect is e f’ornni of l)rO—

te c t iou m agaim iSt mu utc lear oveallomis . The patterti of ’ llrbami sievelopninent t In~it has occurred in

the U. S. !n,us pr oviulesh sum b stan ut ia l uhispersal of’ ex i st i m g indunstry . However. ct mrrs ’mit ionimig

codes and practnce.s tend is) uiroup mndustriai install ation s u nt o “im nd u m sf rial parks ’’ t i nat san

‘ 

I 
he s’f ’ f ic ie mnth y slestroys’uh by nnuc lea m’ at tac k. Moreover, t h ese samnie /,om nimig pract ice ’s ami d

n’e l :uted tax mnneas umr c s tet id to raise tine cost to insi umstry of aequirimig large parcels oh ’ ins iums-

rial ha mid. t hnereh y d isLouragimig tine separation of imidustrial buildings. Tine shispersa l of

ummn iquls’ m n nas ’ lni nnes I e.g.. s kin mu ills) zunn omn g several plant locat ions or at least ss’parats ’ h ) u i uisi—

niL’s os iui ls. f  i u ncn ea ’ s s’ pnou ht me ti otn costs and hence cotmis i miof be ulone inn a 1nig inl~ compet it ive

cm nv ir unn m ns ’ m nt ss it hi ou nt somune f’oru n n oh ’ imidustrywide regulatiomi.

2. l)a,nage-Resi~S: umnt (.‘onst r tj ch ion

l)am unags’— res ktau nl h muuld mm ng co mistr u meti ou n techmn iq umes woutid make sense only if uhone inn coin—

j uinef ioni sv’i( ii disps ’ria-a i. I lass 5’ser. t ine U.S. Inns not developed this ’ technology to sls’S igm n

-
‘ 

suus ,
~i hn ui l d ut ug s , IIis~ Dc t’e mm se ( ‘ivil Pr’s’pam’ed ness A gemnev lnas done some ulesigmn n’s’sc are hn ansi

s-s i ”  bm 1 i’t mrt his. ’ ‘ ress ’arc hi wouulul he mnees led . l)at in :mge— resi stan nt eo rmsi r ums ’t ioui .

a l lino uug ht it nina’. ha inn m inors ’ cost ly than s’:url hiq u iake— n’e sis t :mtnt s hesigm is . us st ill riot irs’s’.

Ileunce . si ms ’ i u a rs’qtm ire min s ’nit com ,mh d h’~’ uuniposed only t hro ung h bu mi luh im ’m g sods ’s .

3. Protection of Critical Machinery

‘l’he me~msutr es tnecessar to protect critical mnaeh imnery could he imn lp ls’nnu’ntes l b~ 1 .5.
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i nd u ms nrm s ’ ’s so i t  m iii a few s.L ncs lohlowi nng svar umi ng at a Soviet evacuation if’ each eonipamny Inad an

en nnergs’nic~ as.- I iou plain t i nat s’ouulsl he mmii media tei~ punt into effect , To slevelop the basic

nm net hnt )ds oh pro t est  j o in for  tI ne l3os’inng t ’as ’ ihi t is’s reuiuuires l several unnomitins of st um dy . A lthoumg hn

t h ese inethioshs eo unlsh l’s’ u ns ,’d by otiner aerospace mi nann unfacturers . each inuh uustry inns sonic

i nm nis f ins’ pro hlenns that os’ou mld m’eq h ire special Protection tn neasu nres. Stuus iics similar to this ’

Boeimng stundy sh io um ld he com ’uuhu me t ed f ’or tine dih’t’ere n’nt imidustries (e.g ., steel ) prior to sie’. c hop—

ing specific plans t’or innu h iv iu l uma l compam nies. if ’ sune in inidimstry stundies were available , a company

coun ish sleVs ’lOp specif ic planis for its uwm i facil i t ies wit h in 2 to 4 ss ’ee ks , A f te r  a plain m ash been

sievs ’ls)peul , t his ’ asiva nee proeunn’ement and storage of corros is)nn prs’vemi tat ivs’s . s h eet plastic.

annu l ot iner s~upp hi~’s tiu.”edeul f ’or protect iomi woim ld sigmiifiea mntiy reslunce tine time nes’ded to

c xec u mte tine protection plain. Table 3 gives a prehinninary estimate of tIne costs to Boeimng of ’

s u c h preparatioun and tine approxiniate costs at ’ conn’m parable natiomiwide preparatio ns.

Table 3. Cost and Time for Industrial Protection Planning and
Advance Preparation

____________________________ 

~~~~~ ~~~~~ 
)

Industry studies $ 0.250M $ 20-40M
(10 basic industries)
plus individual compan y plans
Preparation for $ 01— 0 15M $ 200-300M
40- to 80-ps i protection

a- Preparation for $ 1 2-L5M $ 2,500-3,000M
200- to 300-psi
protec tion

‘a _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

lii this ’ evenit of a crisis , a mnlajor consideratiomi is how to keep the svork force inn place lom ig

emioung ln to Protect tine inulunstrial machinery. Tine Russian approac h a~ peai’ s lii rel\ omi a

cou nnbimnat io m i of ’ patriotism, uhiscip hit ie (probabl y cnf ’orees l), amiui blast sm elters near th is ’ f ac-

tor ies to protect the workem’s sinouuid svar begin prior to conipls’lion of innd unstri iml protec’

tiom i mcasumres. As a unninimnnu m a- tine U.S. wo uuhs l probabl y ni eeuh sam parabis’ s hmcI ts ’n ’ im ig ‘on

pam’t of ’ its work force.

4. Restoration and Resiliency

‘l’ ln’c s l i t ’ of tins ’ So’. j et  .u rss’nal won,m IuI imnipose a m ajor requiremeti t for sheeo m ’ m ta n nn mn , u t ioni of

I’am i j O , us ’ iu ’  e incas . l’es ’inni ques f’or sIeeotnt am niimi atm om i were worked out shinning tine I ’S .

miu nc is’ a m te s t tug progu’ a m nm . Soviet rs’ports ni’ ci v i f  s . l e f ’s’ i i~ s’ e xc r c ’ ’ se s describe a v , uni e t ~’ al’ ru In—
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I i’ .e iv pn;us ’ t is’ .ih s.i ec’u ) u nt a unn imn ~ut i s lmI  i’i’~ ss ’ 1h i r s ’s. ‘I bis e hI ’ect is’ u t ~ of ’ th ese proced ures . m ow—

s.’sen . Is s.l ’1 ’ue mn deun t on tr a inns ’d s.k’~’om nt ~u mmt im1 ~nfiOm n t u’a nt is i nm nui f Ins ’ ~uva iJahihii ~ ol’ ra dia t mon —

mm no u n i t or iu ng s’(f uui pui nen it.

‘ l ine highi shegr s’u’ of ’ a u nto mm n a t ioni in U.S. imndutstr y is . a un’n ajor drawback to recos’ u’rv s ince

auu t oun n~nt loin Inns siisp h~nceuh innanny of the basic skills. Restorat ion ot ’ basic n n ns ’ t a lwork utng

~unul annalogous sk iils ss-auunld be a pn’ere q um isit e to rapkh recover .

‘ l I ne So’.’ iem s’u’omnom ni y has s umh st au n tia h resiliency bs’ca usu’ of the relative ly large a u n nou m nt s of

raw mater ials annul inn—process ~.!aushs present iii tine f ’aet ories and tine f ’imii shned produuet s iii

t his’ sh is tr i i ’ u n (loin ‘system. I3ee~nuusc oh ’ invenito u’y taxe s arid capi till cost s , fine U.S. h~us.’k ’s this

asivami ta ge :iUui It~ econounny . t i nem ’et ’on ’e, wounid be nn nu mc h more sinss ’ e ptu hhs’ to shisrinp t nun by

s’S en m’e lat iv u’Iv hig lut ~uf tacks.

5. Managenwnt

Pia m n mn ing at tins ’ m nat io u nah level would he essential to imiulustnia ! recovery. Sumc in planmim ng

wou ld m n s ’Lc~saniI y imiehinul e pi’ovisiOnis for protection of iniuh unstry ~ns sve hl as procs ’s lumm ’e s amis h

hirmorut is’s f’on ’ pos t war recovery. N:nt iomn~nl p la n n n im ’ng shnoului also l)rov iuhe f ’or t ine comn’imnn umm ni—

cat ionns an nul personne i w h o  are necessary to assess damage aui(h shirect recovery ef ’f ’onls

neeuleul to ensure tine best app hicatio m n of surviv imig assets to natiom’ ua l n eeds. Tine nianniuge—

ment of a U’S. itidustnial survival programii siioum kl be structured so t inat inulunstnial plans

will complement oth er programs for the defense and security of the Unnited States.
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.‘ON(’LUSIONS ANI) RLCOMMENI)AT IONS

-
~ h i s s  s’onls ’i tus ion i ’ s uteri ’ . ed I’romii I his ’ Boeinng (‘o n u n p a u n y ’s sum n a - u iys is of ’ t ime Soviet i’n lanns for civil Lhs ’ f enn se

am ns h i t ’s imu d u u ’ s t r l~u l s i ’ .  il st s’l’s’mn ’ s c plann inng st u is l y an’ s’ of sigmni l’iea mnt eonnes’nui to s’vem ‘. Amnnenk’~uui . I ‘inst. t i n e

USSR inns a s- is - i l  shet ’e m nse prograuni t h a t  cain ef ’f ’ect ively prs)tes ’t t h eir in is hoh t ry annul fa c i l i ta te  nt ’ s rapid

res ’ovu’ry s ino imls i a mn u u s ’ lear so ar occur. Su’comn u h. tins ’ So’. me ts cain protect their work force by uueanns of

evae uuat iou annu l eou ns tr h ucti oun of ex peuhienit sins’hte rs dun n ing t i ne i m n i t iaf st~ugs ’’s of a cr isis. A lt lio umg hn ti iu’

less ’i of os-ar k hors ’s’ suurv is’~n b is inn hluienneed hv a n nuumn n he r of ’ s-amiab le fac tors , t ins ’ unnost innporta nit of I i is ” ss ’

s’ a riabis’s ca mi be conitroi ls’,I b~ t ine So’. is Is  r~nt hner t i na u n by tine Umn it eu i State s . l’ ln mr d . tine Sov is’ts cai n

pruts’ s’t thei r imidu ,ns t n iat nin~us’ lu inn e r y , I’ im is is a critical las ’tor inn I)ost~ut Iae k mes ’o vs ’ rv ,  l’s’’s t S s f uos v f l int

st  s’ui  larg. nn aelum tuc s . if ~nrops ’n iy prot u’eteu 1~ csnuu luh s u mrvi s s’ if t ime y were ~n t ’es~ i n u nnns l resh t ’s’ s’t fr ou nn a

40—k ilotomn nhuelu’~ur blast or .00() feet f ’n’onin :n l—nnne g at on i blast Mom ’s’ i m n l p o nta m nt .  it Ibis ’ unhs s’rvs’ui

s’x: nmnn p hes of ’ imn u hum s i n ab  fac i l i t y  d ispersal annul separat ionn heconn is’ thu pa tts ’ nm n fur a ‘sng nnif ’t c annt port mo m

of t ine Soviet Uiiiomn ’s f ’uut u nrs ’ s’ap itah s ’x pa mns iou n. lins’ir inshunstry sso unlsh n’ s’s l uu irs’ l i t t le on nno prcat t a s k

lnars leninng to ‘st ir’ . is e annul rs’c’os er rapiully t ’n’ounn a nuuc be~ur war.

a- ‘ l ’ ius ’re is increasing es- iulemice that thi s’ Soviet Union hna~ nn u o uu nnts ’uf a ian ’gs’—’ss’,uf s ’ ~uun i. h sv e l h—n mi ts ’ g r ats ’ul

e f f o r t  to iniiptemins ’t i t t ine pros - islOm ns ot it~ ci’. ii du’tcui sc ’ ptiun, liis’i’s’ . m e  n;’ s ’ns ol’ kno ts in ds ’l’iu’ nem n s ~ iii

their im nnp l s’m ’nu’nta tion n an nul otine n ~u u’ s’as w here tine ex tennt  of imn p is’ uniem nta l io mn is ia m gci \  um n ik m no ’ . ’ . in to

tine U.S. However . t lnesc s leh ’iu’ is’ u i c ies amid t mnn kn now n ns are mint likely tu) sigmnmI ’me a n nt h~ slegrauhe t Ine

efh ’eet i’ .e mness of tine Soviet prognamin. Instead . t h eir e f fec t  is to ex teu ns i t Ins ’  t unis ’  req u nired to t r ann ’ si —

t ion Irwin their pns’’ss’ult postum ne to a fully evac u ated annul prots ’c teu i post inns’ . If ah h as hv a m is ’e pn’ep inra—

t iom ns ca ilesl for inn Soviet plauis were co mnip letc . t icy s’ouu iui tra m ns utioun unnts ) in s”a ’an—rs ’a dy pos tum i’ s’ iii 3

4 uhuvs , It ’ ~us,iv~unn e s ’ pru’parat iomis are im nco u nnphs ’te . it co unlsh take a week ts )n s’omnip letu ’ dispersal annul

t s” ,ucuu ~m t i om n o f t h e i r  popu lat ion annul imp to several weeks to aehnieve t’in Il pn o t ect is mm n of t h e m im nu huu ’ s tr iah

nn isu s ’hinnery . ‘Fhiu’ss’ t inins’s are s unb st~nt nt i a l f y less th an woum lsl he rs’s lunirs ’sh t o r  this ’ t’ ,S. to m’ u’spo m nul f ’r a u n n

i t ’s pi’ s’ss ’ u it sUite o) f pru’pa u ’euhness .

‘ ‘his ’ Soviet civil uL’ I’s’mns s ’ preparat ions s u m hs tan n t ia fh y uum nu ler mi ninns ’ tins ’ sis’ terr em nee caml cs’ pt hut  inns

hs -~’ mm t he 5 ’ a ’ nu i~’ n ’ ’sloi1,’ of I S  m iat iomia f  se c unni ty , ,-\ l thnou ng hn this ’ U.S. souighnt t l in’ouigh t ins ’ ..\13M I i’s’ , i t s

to s’ u i s im rs ’ t he f ’um t u nr s ’ s iahiI~t \  of ~‘ i i i u uah shetu ’nm’e uns ’e , t ine So’. i t  civil sief ’enise pm’ u’parat io nls ( s’.’i n iu ’ h n

appear to Inns’s’ bs’u’mi ~ucu ’e Ierat u’sl inn niiid I ~)72 ) Inavu’ c inu’ unt nnv ennts ’ui tine imnte m nt of tinis t rs ’a t \  . h i s ’

innereas iung pows ’r of tine Sovis ’t st n’~uteg ic of ’ t ’u’ n i s is s ’ fors’es inn conn nhinnat ton i withi tine st n’ e nigt h m of

t h eir ci’ . il ulet ’ennse progr summ n eom iup hctes tine ulest~u hiIiiat ionn of tIne strategic reh~it iom isin i p bets ’ . ‘.‘s ’t i t in e

t wo mi nt iO!1S.
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Som nns’ 5- r n m as arg uu5’ t h a t  tine Sovis ’t es’ as’ u uati omn aun d in ndu nst ni;uh prots ’et ionn plains aru- not via ble

bu’ s ’ a s m s ,’ . it ’ ann as ~us ’ uu ~u Iuoun w~n~ st , ir ts ’ st.  t ine I.’ S. s’out hsl a t tack  tins ’ ~‘s ’~us ’ uus ’cs hef ’on’u’ they eounld be

uil~ s insps’nses l . Su ch ann a m’ g um n i ns ’uit is u’omn t l ’anV to t his’ It S. ohjs’s’t is’s ’ i.)t du’t u’rreuncu’. It was ui ld be

illogical for tIne 1 m ni t s ’sl St a ts ~s to be inn in pos it ionn un w lnic hi . to preserve tine viability at ’ i ts doctninnu’

to uIs’Ier sv~ur , its omniv rs’couunse W5 )uu hul be to preen nnpt is - ely at tack tine So’~’io,’t IJ nn iom n ann5h accept the

s ubses iumeun I s hs’st rulc t ionn oh’ t Ine U ni ts ’ uh States ,

‘i’hne gnosv inug Soviet slef et nsi’ .e annul oft ’eins is’ e sump enioni ty wi ll nnnost likely resu lt m not in nn uuc i u’ar
war , hunt rat h e r  fo rce tine I S. t O )  m in ks ’ costly eas nns’ess io mns to avoish numehe ~ur war , Inn a Iu utunre co in—

fro mi t~ut ionn. s hnou niu l t ine Sos’ iet ’s e\s ’s’ u ut e t heir s’ ivnl ulef ’s’uns s’ piamis , t ine L’o m nss ’q un emn es’ s to t his U S .  at

ese~u Iat noun to ununel ear ‘.var wo uul sh be sli ’s~nst noun s . svlnile tine ao unss ’quences innig hnt he tois ’r~nhle to  tin e
Sovis’t Umn ioni - It ms helis’vs ’uh ti u s nt t ine USS R t’ouhsh rs’eovu’ r w i t h n imn m o  minors ’ ~iuat n 2 to 4 years

ss’ Iiereas the V S .  eou uish nat rs’cover inn is’ss t han 12 van i ’ s Inn s ine ln a conis iit ioui- . t Ime so’u’~nlls’sh

‘ hahance 0! terror ” woumlul m o  lounger lie balanced.

Prese mnt Soviet civil ds’f ’u’uiss’ capa bilities u’equm im’e that tine United States :nnaks’ so mnne imuportau li

poli cy sleeisiouns. One counn ’se of ac t  ionn wo u ld be to adinere to ounr prs ’se mnt sios’trine and try to

m a ke nuclear so ~ir as unnth irnkable ion’ tine Soviet Unioun as it now is for tine Unitu’uh Stats ’s. A mi ot lncn

couurss ’ svou mlul he to try to nniake nnunelea r war as surv ivable t’or tine Umn ited States as it now is Ion’ t his ’

Soviet Uml is)mi . ‘there mni av be sonnne unnis hd le groun mnd )e lw es ’ nn th ese two O pti omns ,

Folio’.’. i m i g the f ’inst eounr ’s e svo unld imnnpiy arm ~nt t em n n pt by tine U.S. to overpower t he Soviet

• civil sIs’t’s’uns es , Th is wo uniul u’s’quui re a nnass is- s’ im lu’rease in tine US,  m nimelear arsenal , or possi bly a

searc h for sonnie m e w  terrs ) n weapon t h at if ’ uiss’d woulul really uis’stroy all unnankimis i . me seco mnul

• aat ur s s ’ svou hul innvo Ivs’ inicrs ’ases i s ’mnnp hi as is uii siei ’s’nis es t’or tine United St~u t e :~ prohabl~ somnnu’ c um in—
h i m n a t i o u i  of air annul civil de t’enses. Smue l n ds’f ’etiss’ s ~nresu mma hly wo u ld make nnumc le:i r so-ar unions’
thniui ka hhe for the U.S. ~mm n d iuem ice wounkl be ohj&’ct ion:uhiu’ to sounne. Jlo’.vevu’r, l um n is ’ss we can he

ass uures i t h at in unclear war is un nnt h i inka hle t’or tine Soviet Utiiom i , it nn nu us t he made stun - ’ . is-able f ’or
th ne l .S,

Ti ters ’ is inn tu’s’hm n iis ’a l am’ es’omiomn n ic n’easot i ss’ h~ t he U.S. cannot have eft ’ecf is s’ c iv i l  sl e I ’s’mn se

e~upahihu I’s ’s . It is ru’connn mm ne n u iu’d t h at  tine ( ‘onngne ’ss give s’oui s us ls ’ rat iotn to protect inig .- \unnen ie~u m n s

annul tIns ’ iuislun st ni a l ca pa bil i t ies of ’ t his ’ mi at io n n ,

It is m ’ia~ possible that U.S. c mv i i dcf ’sa- ns e h) reparat iou ns could by theinnss’ Ivs’s s ’ mitir e hv remnnove

t ins’ du’st~u EniIiiinng imn np ; u5’t of ’ the Sos i - I  civil det ’en’s.a pru’p~urations . Sun ci n U.S. prs’para t iouis coun id
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h ost s’’, s - n, m n ae. , n . . s .‘m t . numm uis’sm.~huhnimn i e s’~u pn hiim ~ ut ’ s t h a t  ;s ’ ’ suu i t  f ’n’onnn tin e ins’’.’. Sovis ’t so’ea ponns nnooo

bs’i~m m.i s is ’p ha~ s’~ t .  ( )t ’ s’s luua l iuunpo nt~unns ’e. sunc in pn’ep~nn ’a - ntn~’ mn ’ s s’ou n hsl h:ul ,nu’ ce nun instabiiit~ (m at is

nuoss , i n n t h i s ’ 50 onshs at a 1.ihn,urv of (‘unien css n’ s’pont. a ounu’—s idu’sl “ bu itt m’ u’ss I for I t h u  Kremnhuui ’s

h’s~mr giuiuiim ng puss er inn t inns’s of imn tu ’inss ’ iu nts ’ nuniu t non na l crisis - Oh ’ even greater imnlp ortannce . it

is i) s’ i i s ’s s’ sh t h at a s’n\’ n h d s ’ fu’nnse prog rannn so- i ll pen’nnn it thi s ’ t lm ni tu ’s h Stats - s to n nn ainntaim i its secu inily

for l~’ss am ost  ann ul so’ it in is ’ ’s ’s mn unels ’ar weaponry t hna in ss’o un huh ot lie rso use he rs’uf iii red.
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APPLN 1) IX
C I V I L  IM~I ‘L\SL .~\N1) TIlL STR..~TLGI(’ BALANCE

( ‘ m - ~ if s k ’ t s ’ m n s c is unt i l at ’ i t ’ s s’ f iii t h u u s ’ s u ts ’ mi i n ng u’~spa I) i l i t y .  I3ot Iu Swu’di’ un a u m u l Sw itter lsmm nsl t ins ’s ’

s’X ts ’t is i s e annul we lh—p rs ’pares l civil ulet cnnse prograunns. h lns’ss’ programs sb nnot tin nea te un e i t he r

t ine I .5. or this ’ USSR becau usc m nei t l ncr Swe u ls ’mn mnor Ssv itierlsnnd possu’Sses t ime of te n suv s ’ weapOm nr~

to ss ’ni out ’~h~, sh :n mi ns ng u’ s i t  lien of tine two  nina ,mor poss’ s’i’s . F o r  t h is samile m ’easOun . t ine Soviet c ivn i

siu’ t s ’n is-a pm s’p~ira t i Inuis .a l this )ung ln t li c~ slate tronn i before Worlsh War II. uhm u l mno t inn earlier s’~nrs

t in te s t  tu ’mi tine I’ nit~’d St im ts ’s ,

— I la’ .s ’evs’r. in i ~
) 72 w h icm n tine SA Li’ I su gr c eu n ns ’ m nt s were si gnneut , it ‘.‘. sn ’s pui bhm e h~ st im tes t (lint

t his’ L’ t n u t e u i Sta ts ’ s  tnt ) iouigc r hind mn uielear suups ’ nio nity s tine torces of tine tsv o s ishes were ~ut ap prox u-

innate 1\i rit\ . Sinn u-e thue m i . tine Soviets inave iniitiats’ sI es)nie um rre mi t shs’plovnnenit of f ’ouir mnes v l(’BM

nnnosle ls . creatinig serious s’oncerns inn tine (,] ,S, sns to tine trenn si s nun tine strateg ic halsunics’ ,

I’suu u f LI. Nitis’ insus sunggested thnat  t inere are three uhil ’f ’er em nt svays inn w h ich tine stra tegic

h~i fa m es’ es m in be inn s’as n,u m ’s’s!:

i, ‘Flint w inic hi esnch sisle inns beJin’e a strike

2. l’hiat surm’i m ’i i tg  to this ’ Uuiited States at ’ter ann initial couunt e rf ’oree str ike by tIne Soviet skis’

3, ‘l’hnat rs ’ nnnsui u i inlg to eacin susi e aJ ’tem’ an axe/mange inn w lnich n tine Sos’ iet side attacks U.S.

forces ann ul tine US.  nespounul s by reduuciung tine Soviet side s reserve t’orees to tine greatest

• uusef ’ul e x t e n t

‘I’his ’su’ t hus’s’ types s) f nneas unu’en n iemnt are ihhu istratesh by t he figures th at f ’ohlow.

‘Fine m iumc lea r halanice t l nat eas’in side inns in innventory is slnowui mi Figure A— I . Tine shata sure

pm’ e’s enn(esh to s’hi mi i iun ate unnast of f Ins ’ un ummn bers ann ul sh ow not junst w inere tine Uunited States st au ’uds

today , hut sv hnem ’s’ time V S .  inns been annul svhnat prospects tIne t ’utuure h olds, line slata slnosv so--’fio

is a heash s)r heh n innsf in n tIne inniuieipsul uiiuinenisionm s oh mm iii t~urv power: t im row svs’igh t. equu i va leni t tuneg s u—

- - tonun .igs ’. nnuu t ni her of ’ w~ir hia~us Is. ,mnd miunni her of min issils’ s annul bunnibers, r ue  eonn ’nhim ned et ’l’eet of ’ t ins’

I’ S he au l iii s,5’ct ul’ac\ am id tint ’ Sas ic t ads’ s m mn t s uge inn wsu r iit’su ~l suie us ihhuis tu’ats ’d iii this ’ • a -~ 000—psi

i ids ’x .  a mls ’ .m s m mni at ’ t ins ’ a u p a h i h i t v  to ,t , ’str uv ts urgs ’ts of ’ t h at h’ua nu lmn c s s. ‘line tremids i m n uhi ca l s ’

s’ o n m t i m i u u i ig s’qtia l it \  in n s1eh’ - s ’:’~ 5 a :  ‘ I -  ‘ ic’s ( m nnis s ihs ’s annu l houi nl’ss ’ t’s ) annu l i t t  t ins ’ s’tups i hi it to sl e ’s t mo~’

in a r~l t~ i m a-,’ t s  ‘ I’he Si’s m- . ( ni i t i m n is ~ih n cauh u n thim -oss ’ ssi ’ig hi t. equ mi v :ils’nn t mi ieg sn t omi s ann u l total niis’ga—
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t uminn a - igs ’ . sv inis ’ in are . in n s’f t s ’at , sl it ’t ’eren mt mnneasuir es of tine sannne tinning ulehiverahie weigh t .  Tine U.S. leash ’s

inn miunniher of son rhne as ls . II’ it is assuunied thn sn t tine Soviet leash in she hivena hie weigh t  ( tinrow weig lnt , etc.

is L’au nm n t s ’rhs uIsnu ieeu i by this ’ U, S. leasl inn tnun mbs’ m’ oh ’ so un’ hueads . it is perinaps rs’aso unsu hle to counclunde that

r ite I ’ S - S o v i e t  strateg ic un inelear t’orees sire “rou gh l y  e u i unuv ale nnt. ’’

‘FIne bsu la mies ’ of forces t h a t  svouihd ex is t  innnme sh iateiv sn l’ter a Sos’iet first strike againnst US strate-

gic forc e ’s is sInowun in Figure A-2. Tine Soviets wouniul hold m sigm nit ’it ’ami t mnnin rgiui of sunpe nio nity no-er

t he I’un iteul Stats ’s mi every im nsh e x of capabi l i ty.  ‘line Sos ie ts wo uuid hiolul a 3—to — I suupernorit~ inn equn us -a

feint so-- smr hneauls. ss in ici n is tine im nost mnne s umnimng i ’uu h mn ne as u i re of relative posver. Tine th eory of ’ shu’ls’rrenies’

is preu iicats ’d nm a u num m nu h er oh’ t ’su~’tors ’ t ’irst. tine threat t h at tIne Umnited States wouuld retaliate. es- cnn in

- 

‘ 
tine h’.ncs’ nt ’ t his ’ sa st i~ sups’r ior Sos’iet forces: anul su’s’onn d. thnzi t tine suurs’ i’ .’irug U.S. forces eounhd ulevastats ’

t hus’ Soo-’k’t t’cono mk’ ansi poiit is ’ : u l  t ss s’ t S ,  Sosiet mnih itary stru’ngt in s’orruhined wi t h their civil siets ’ nse s

s’.:oulsj uhu’ter tine U .S. tro mnn unse of its deterrent h’orcu’ tu mid , if tine I ,S , shiu h retaliate. wotu ld reulumee sumb—

stan it ia lh tins ’ slaniage that coum isi be int’iicted.

Fine U.S., inste :nul a! retaliating ag sm i m nst Soviet eeomiomic annul political snsse ts could attack this ’ )
So’. iet re’sc rve fares ’s t luosc mnot uusu’d iii this ’ Soviet first strike ), ‘[h is would redumce slightly tine So’. iet

snu ivaintage hut, ,ns slnoso’ nn i nn Figure A-3 , tIne Sov iets would still reta im n su periority in all irnuhices of
a- ca pability ex cept n~! nil~s’r’, f wsi rhmea uls. Moreover, tinis last remnn ain inng II,S, advantage svi lh disappear

wit ini u n the next 2 or 3 ~ ea t s . Viewed t’romin th is perspective , t ine “roughnly euiunivsule nit ” forces of this ’ )
United Stats ’s are seriou sly det ’s’at :u hle ,ac um ns hi t ion svhn ic in. because of Soviet civil defense capabilit ies ,

sinoutisi he oh’ serio u s eoneerm n. )
T he data slnown inn tIne figu res iii t h is appendix and inn tine study report are baseul on the United

SUites ’ euurret nt plains t’or strateg ic tones ’s t which inelumsle both tine Tr iuleunt suuhmiiari ns’ amnd tine B-h

honnber timid tIne I’orces thi. nt this ’ Soviet Uinioun is believed most likely to deploy, Tine fu mtunr e f’oree

prs)j eet io mns as 0/i/ic ’ 1/ mar a S I  1. 7’ 1/ agreement haul been impo,veu/ in / 9 ‘76, s’sta hhis hning this ’ h in nnits

ou mt himneul at Vladivostok iii Novem ber 1970. Tine forces and assulniptionis useul in tine analysis caminot

he spellcul o ut  m ere because sec umr ity comnsider ationns mnecessar ily restrict some of this’ umniderlyinn g data ,
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t h i s ’  sics~ nnp tu u n i ’ s at t im ~ i i¼ h k ~~ oh ’ capa bility umsed iii tine precedinng t’igmm nes is as follows:

~1u’uisi t tnis I Iis~ .uggnu’g.u ms ’ tota l uu ns ’gs nt omns of all war h eads carriesi by mnnissiles amid honnbers

i-;qtm i~
-
~nlua- nt mint ’galOmn% Sa m nn e Sn ’ s unnega to nns except sca led to tIne dsunna ge—eau usiu ng capability of ’ ann

e s luni s ,nhL ’ un t  n i tu unnbs ’n’ ui h—n n n u ’gatomn so’ s un hneads

Throw weight - - ‘l ine snggns’gntu’ total of missile ann ul bomber war hneau l siehivery capab ilities

Equivalent warheads ‘a Rsnseui onn ununnnnber , size, amid accunra cy of w :urhneau is annul conns iderimn g tine

eh m ,ii .nu ’ f u ’I ’ i ’ s t i s ’S of ts ur get s sngsu inn st svhni ch thi s ’ wsnnlne ads svounld probably be used. ( ‘[h i s  is tIne mnnos l

~asp inist icated ~m ns I s’onnnp re hnenn s is ’ e of this ’ inn uhices iil unst rated.)

(‘ountenm nnih itar~ lioteuntial (C~lP) - - Tint’ ca pability to shestroy harsienned tsurgs’ts

Number oh warheads I his ’ tot a l nu unnn he r ot ’ unn issile tum id honniber war h nea m.ls: it shoes mint aceounnt

Ion s m/c on Sis’s’unrat ’\

Deli~u’r” s’ei nicIe~ -‘ 
‘h’hne tot sul mn uunn n ber of ICBNIs . SLBMs, anul bom bers inav inng imnterco nti nis ’nita l

range
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P,0. Box 3999
Seat ute , Washington 98124

A Divis ion of The U. ic’ir q Cn’cipany

January 7, 1977

Mr. William H. Kincade
Joint Committee on Defense Production
U.S. Congress
Washington , D.C. 20515

Dear Bill:

Enclosed are the answers to the fol l ow-up questions transmitted by
your letter of December 3, 1976. These questions focus on a number of
issues of critical importance to the United States and , in my view ,
represent a highly constructive approach to these issues . Hence ,
in developing arnswers to these questions , we have wherever possib le
adhered to ¶actual-analytica l methods rather than submitt ing unsub-
starttiab le opinions. In those areas where opinions and vdlue judge-
ments were unavoidable, they have been identified as such.

I hope that the resulting answers will be helpfu l to you and to the
conini ttee -

I 
—

Sincerely yours,

7tJ~-~~~~~

Thomas K. Jones

Enc losure
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APPEN DIX

(‘ iVIL DEFENSE AND THU STRATEGIC BALANCE

Quiest join 1.

O n  w ins ut eal cuu lati ou is sic ) ys un bsuse your esti m ate th at 5)S
~’ ot ’ fine Soviet ps punl at ion n wouniu l

st un-v U s’ s n mn nassj ve coun m nt s ’ rva l t ns ’  s nttack wi t h  tine entire U,S, sursen nal of 5,500 or inione maclear
w.ur ineasIs~ I PP.62-~ 3 I

Ainswer

I:inst . ouun est inn nate is baseul miot on this ’ ‘‘ent ire US,  snrsenal’’ hunt oni tine weapo ns th at tine I ~S.

coun ist optin iusticall y expec t to s u un- v ive a Soviet f’irst strike , ‘Fine reason is t lnat a stated punrpose of t h e

So’. j et ci’ . ii sleh ’s ’mnses is to s’ounnp hemi ’neflt t ine h’irst-st nike counterforce capability of tins ’ Sav is ’t o f te n ’s i s  s’

f or ce ’s Ibis policy w~us states l in 1974 by Colonel—Genn eral Ahtunim i , (‘lnief of Soviet civil det ’ense, inn

I, ,Ji i Dc/a (,‘rci:I ic/a , usk ai O/ narunu

\\ hnihe thus ’ Arnn ncs i Forces take as their objective to prevern t tine unse of uiestrunctmve means
:iis ni un ’ st nine rear at this ’ cotm mitry by t his’ sh estr u uc t m on of tins’ attack weap on s or thus ’ m i t e r —

eeplnan ~if ’ t ine weapons an thus ’ way to t Ime target . Civil Defense, by carrY ing uni t protect i ve
muns ’ sns uur s’’s snu is t tinmougi i prs ’ps uratiomi of ’ t his’ po puniat ionn . see ks to achieve tine nnnaxi in iun nni
s’~’ea Ls ’ niuus ’ of ’ t ins’ shestrun c t i ’ .c e f f ec t s  of ’ n-nodern weaponis.

‘l ine Soviet fo rc e s uuss ’s h iii tin: esti ui isute are t h io ’sc proteete th by t hus ’ I,J.S, Govs’ rnm’ne mnt SIS unno ’s)

likely to he dc1iIs i~ s’d by I , 5issuuming SALt ’ II hi m nni t , Projected est mmi’u: ntes of U.S. forces , s ini n uhsunh ~

hi uu i i ted h~ SA Lt. .usst umn ie ui slep iovui nent of ’ 1)0th tine B—I and ‘[riutemit systems.

S iun~ e su Soviet e v :uhunsu t j oin s)f I inein cities wo t uld give severa l uhays ws urn ninng . (1,5. forces ‘.5- s- us ’

sissuuuni s ’s h to he un sn iuchu l \  su mu vsih he posture . All ha hh is t ic missile sumbnn arines miot in siry dock or

lidj i  ‘ i ’ ov s ’ rhi s uun l would he at se,u sm it h weu’e snss tn m nns ’s l total ly sunrviva hle , Bonnhers wou ului he ~I sInU ’ ~
- ‘ii

to dis pe rsal ~j ’ss’ ’s . ann ul it wa ’s ~u ssui u mn e u h ( lout all U.S. wsu nuii m n g syste mins wo um id reninaini intas ’t - Tsnniker

‘ , uj  r e t  e’~’s~’ inti suh Ia homuiher ps’nis ’t ration Wu’ n’e sun l) it rsunii~ asst ums’s i U) survive , TIne sit t su ~’k on US.

I( ’ h3 ~ls ‘ .v ,rs :u ’ ssuu n l is ’ s h to he li m ited U no minors ’ t iu su un anne ‘ . ‘ .-su rhieas l per s ilo. I j eunce , a large I’rs ucf m u  of ’

ii - I ’  ~ IC ‘it\l~ s’. r a Id s r’. i’~ ’ ,

iii a ‘, . , t ~ :i’s~r~iuiec h t c  hr\ ~’ I/i ,iuit ib ,u i h i ’ s tn u’ un ims su ie t , \ J ~\ h t  l1 ’ h ’~’ n ’ ss ’ ’s Sii’.is ’t , uui

- ‘c i  - I s s  - u ’ . 1 -  i ’  I’: ni s j ’-p r s ’ - -~es! “ .s ’ui ~h~ uuii hi no t IS ,  ‘ .v ,u rhns’snds ss~ ’, .  . u ssmuuin s ’d to be

a- ‘ - , V ss. , c ,r t - (~~n SI R\l~ I :il’~’ ! ” s . annul h (’h3\ls) ‘.5 s- n c  suss u uuin ~’s h to b5’

- , . a ‘s, . ! i i’ I ~ ~ i - - u ii,,! rn - c a’s am onn s ’ s us ~ ‘ i t  ion su rs ’.is , I I’his l i i  Le n

- ‘ - s ’ t  5~~lr I .  ~~~ lime i n k’ s! S l i t s ’ s  to t uhh ~ u h i ss un u n n e d annul les use

- ‘ia - a -  _ n i  c ‘:~‘I n i l  i i ’s ’  l i rn ’s’ L’i ut Ia ,  ih~- 5 u u n sn l \ t ic .n l

Iii



- ‘ - - -

DI 80-20236-I

sussutniptioni s w ene .  t ’n’onin tine US.  perspective. inighnly optimistic ann ul represent what the Soviets

woun luh I)rof)ahl~ v iew as a worst case,

Tine estimate th at 5)5’ ’ o f tine So’.iet popuniation would suurviv e was omie of several est i m ates

cu’imis iulerinig comishition is ramnging I’rom no evacunat ion m o  proteetio mi to fuuil evacuiation amid expeulient

protect ion annul involvung two basic types of ’ US. retaliatory strikes , Figunre 6 of the study report

sinows these esti nnates. Tine ~8’~ figunre corresponnu l s to f ’unil evacuation and expedient sh eltering of

the evac unees, The US, retaliatory strike was uhs’sigrmeui to produce ma,ximunn destrunction of induus-

trial targets. (A falloumt’prosluucing attack on the evacuation areas would result in a 9~ ’ -97’ suurv ivsnl

level at tine ex pemise of suibstantially reuhuneing indunstria l damage annul speedinig tip Soviet econ ’noniic

ns’so ’ . cry .)  TIne basic assunmptionn regarding evacuation was that the Soviets would ulo what th eir

plains specif y ansi tlneir known preparations permit. Data sources imicluide:

a. Soviet manuals arid textbooks.

b. Reports from Soviet open literature describing training and preparation in areas such as

transpo n-tat ion , t’irefighting. radiation nnnonitoring. rescune , medical services. protectionn of

food sunpplies, etc .

c. Classified evidence of’ Soviet civil defense preparations.

(‘a lcuulations were modeled to he consistent wit)) line data from th ese sources. Several of this ’

m ore significant sussulnnptions are :

a. Some essemitial personniel. including on-slnift workers, are left in tine cities , It was assu nnesh

t h at the Soviets wouuisl not leave more people tinan tine factory area anul resiulential

shelters would accommodate ,

U. Rzudisut ion protection factor of tine Soviet s’xp esh ient shelters was degrauheul to 200 ( from a

csnlculatecl vaiuue of 1 .000) to connpeu nsate for operational factors su ch as ven nti lat ion ,

- -~~ e. For furth er conservatism , sill persons receiving a radiation dose of more thamn 200 rads

were counnted as fi utah ities , ( Most analyses are based on 450 rauls , whnic ln produnces about

50~’~ fatalities. )

Question I .a.

How munch wsnrni it lg ( j u n uha~ s on’ inonurs) at ’ tine hypothetical U.S. at tack woulsi tIne Soviet Union
requuire u n  order to assure the survival of 98~ of i t s population?

Answer

Soviet hiteratunr e calls for a 3—ds n v period for evacuuati on (a somewhat loniger t u ne is needed for

sr iSh, reluesut ionn of selected factou’ies ,) I regard 3 slays as a mniinnimuum feasible time: flaws inn piannning

am] ex ec uut iom n annul tine possibility of adverse weath-- ’r counid ieninz thneni evacuation timine to as hom nn ~ as a
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wee k I lu’.vs’ ’ .eu , ,us t hu s ’ in i t ia tor at ’ t hus ’ hn us t j hj t is ’ s .  tine Soviets could take whatever ti m nne is necessary

to t m ’auu s s t i o nn to a t ’lu ih\ \ ‘ .:u r—rs’as iy posture , I leunce. tine possibility of shs ’hav ’s wo umlsh have no ash ’ . s’nss’

et ’t ’es’t uinn t luu’i r ‘s u ur vuv: nbm hi l y.

Questiomn I .1).

Prs’s’isciv ‘.viiat min s’snsunrs ’S woun lul tine Soviet Union employ to assunre so large a portion of its
popun hat io n ws uul uh s lu rvnv e?

A nnswer

‘l’hic nuast inn portsunit s’lenneunt of tine Soviet prcpau’ati onnS is tu) cvsucuat s’ tine uu rh snnn res isheunt s to

t ine cs ih ie ct iv c  I’sn rm ns anis i ou ntiv inng vi llages , Tine purpose of ’ t his noca ’s urc is to shisper ss ’ th us ’ pop uuhat io ui

us en asi a uea manly t im nis ’s hanger thnam i tIne tot ,ui surea t h nat could be ulestr ovesl ‘‘~ t ine port ion at ’ the

I, S. :u u ’semn su l tinat wo unlsl sun’vi se a f irs t strike by tine Suviet forces,

F’. as- u a,nti Om n is su up l) lenn neu ntc sl by severa l mneasures of secondary importance . Ounc sunc in nnne s us uurs ’ U

constr u ct iomu by t ine s’ ’ .ac unees of ex pes h ic un t shelters. Su nc hn slns’ltem ’ s woun lul he miecessary anl if the

US ,  were f~
) s a cui t is ’e half tine ef ’te c t iv cm n s ’’s’ o f its sn n’senal agsu inist i m nuh u n s tr iah target s urn l’avor  o f a

f ’su ihoiu t —pi ’os i t uc iu nu am task ,  Suuhstsunit ia l prc par snti omn s h ave heeni msns Ie to protect faoul su pplies. anst t i n s ’

peop le are tma inieuh in tine nneasuures un’~euls’sl to protect livestock and I’OosI crol)S. Also . liners’ us c v i—

- 

- 
slencs’ of ’ nntnci n trs nini ung. inchuu sh im ig practical exercises for tine civil uhefeunse troops annul 20 hiounrs of

c lassroonii inshoctriui sntion i for tIne gemnera l po puutac iom n.

Soviet h i terat t ure alSo cites pm’ovisions for medical aid sunui training of tnieuiical servmce cadres.

I-xt en nsi ’ .s’ traini inug exercises are reported (‘on ra diation sunrvey and rescune teams siuice th ese opera-

- 
‘ 

t ionis require a f ’a ir shegree of pn ’oiicie nicy However, in ounr amialysis . we gas’s’ tine Soviets no credit fs)r

the st urv ivsul hene (‘its of eit h er tine medical or tine rescue capabilities. The Soviets have also provis leul

exteu nsive~y for preservation of t h e i r  leaulers amisi for tine comniuumiicat iouis essenitial for preservation

of ’ go’ .crnnnemit co nntmo l. Tine party svorkers ’ fun mnction wouuld conit innuue to ensunre cont inuied conntr oh at

the local level.

A s lefinn it ive slescri pt ioun of So’. ict p lans earn be t’otunn d in a franns ls ntio m i oh’ tine Soviet I 969

m u , i i n u usul O RNL— tr— 2306 . Ns ut io unsn h ‘Fec innicsul Int’ormatiomi Service , Spriuigl’ielsi . Virginia) annul tine

I 970 n ui snnnu m su h I Stock nno. 008— 070— 00 352—i , Superinteniulent of l)oeumermts. Governunieni t Prinnt ing

OI’f ’iLs ’ , Wa sluiu igtau i . l),(’ I . ‘l’hnc training. phaui nning. exercises. s uun ui othner pre pars utiou’n s lneimn g mii5nsic to

a- i nnnpl ennn s ’ nnt the Ruus s ia nn plan sirs’ ci feuh s’x t cns ively inn Soviet opeun l i terature. ansi nnnsu nny of tine iirersnrsu-

tiO uns lu s uv e hceun con f’irnniesh hv kuiowheuh uzeahhe observers ton urine tine Soviet Unnionn.

B-3
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Question i.e.

What a iternnativ es shoes tine US. possess to blun mnt tine efl’ecti venn ess of these nnneasu lres?

Ainswer

The United Stats’s sines unot possess military capabilities wh ich. if pruulently uised, coumld blunt

t ins’ ef feet is cmns ’ss of the Soviet civil uhet ’emise nieasures. Moreover , tine U.S. has no plans which would

pruvis he sucim capabilit ies inn the t’tnluure . Es-cn n worse , tine US, canmiot counnterba lance tine Soviet nieas—

unres. ‘fine present lack of civil she te nse planning. preliarat iomn . and tmainirng in tine U.S. is such tinat line

A nn n e m ’icani popunlation cotulul nnot tranisitiom i to a signif icantly more suurvivah le postunm’e within tine 3— 7

s lays requ ired (‘or su Soviet eva cu nsntion,

Quest ion I .d.
[)o younr est inniates of ’ tine Soviet sunrvivors inclunde casualties resuult ing froni blast et ’fects . radio-

act ive fal louut . annul ss’com iuiary or te rt iary e ffects such as lack of medical care. lack of food , or lack of
u)ther essential commodities and services?

Answer

Our estinin sutes of Soviet sumrvivors imncluide all casu uaitie s t’roni pmonnipt ef f ects of blast. t hnernnna l.

sunnd rauliation plums tine long—term (Iit’etin ine) effects of radioactive fallouut. We unsesh two sources of ’

unu ueiear weaponns eff’ects siata ’. P/ in - sit -al t’ u/ i is ’i ’abil i t ,i ’ Hans/ boots ,-Vuc/ s ’ar Weapons .

AP-550- I ~~-(i ’J - I~fl’ I)efemiss ’ lmn te i hi gs’nee Age~ucy. September 1972. and TJi c ’ E/ J~’c1s oj .\w’k ’ai ’

l!’~ iI/nai” bs Samnnu nel Glsuss lo une . US.  Atomic Lmncn ’gy (‘unnnnnnis s ion. February 1964,

i t siioinfsh be inotes l that Soviet data on rauhiat ioun ansi biological recovery woinlul imidicate a

l,~g/ u ’r leve l s)t survival titan is showun by our annal~ sis.

TIns’ analysis assuunnieui a con nnplete subsenc e of mnnes lieai cars ’. All persons receivim ’n g a radiation

s hose high ennoung in t h at t i te~ svo uu iul requuire nnneu ij cai s:sm re (200 rsnsk 1 s’.’crc coumnte ul sns l’ataiitie s, More—

— - 
user, th u s ’ ‘‘i ndio—pr ots ’ct in- s’ pills ’ rel’s’rresl to in Soviet literatun ’e w ere arbitrarily assuunned to inroviufe

no protect iou n

Vs s’ know of ’ no ev islennce or oIlier basis to assun mnne t inat ti ters ’ wou ntd be im ’us u u ft ’icienit foosl eithuei

‘
~~ near or lonig—te rn in to keep th is’ Soviet popuulation suhive ansi workinig. Moreover, tine reloeatiom’n o f tine

populationi u nto this ’ toosl —pr os lu nc inng areas wouului mitigate svhat othersvise migh t he a uhit ’f’ieu ul t prob—

letin of toos) distrihn uutionu .

About half of ’ t ine inot usinig ‘spaces iii tIne Soviet Union couniul realistically he s ’ .xps’cted to surs’ive

au a Il—ouut nnunLl ear wa r. If time observed ess nm nples of innsh uustr ua i uhispersal (w h ich inshunde s slisperseu l

hnau ms inn g ) b cs  auue tine pat ts ’rul ton f untunrc shevel opn nnennt. thus ’ Sovie ,s by 1 ~ -S5 could expec t  iha n t

t hi ree’qn narter s oh ’ t heir i it )uusiu ig to ‘sans - i ’s’ in sm in~ihitab hc ’ coniui it i’in - We believe t h n s u t t hiu ’ss ’ fs ’se I’s oh’
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huo u us iu ng sire auhs ’s i uu5 u te to as ( l us h i’atsu l it is’s: inousiung prs)b5nhhy would not even be a factor pacinng reeos’ —

- Vs c kmnu w of n o  other con n nnn nou h it ues on ‘services tine hack oh’ wlnicin wouuid increase fatal i t ies ahove

t ins’ hevs ’l of au mr cs~ i nn ’nsn tes ,

Questio un I .e.

Are tIne means by winicin tine Soviet Union coun id protect ()5~ at i ts 1~opuu iation cunrr eun t lv inn
beinug or are t hs’y nnn der development ’?

Answer

I’ is bs’ Iievs’sh ths nt tine nnnean ns by winic hn tIne Soviet Unnioun counlu l protect 95’ ‘ of it ’s populat iomn

are a’ .ailable toulsiy in tine Soviet Unioun. It is important to h ots ’ thn s ut tIne annalysis ann w inich tins ’ ~)S’

- . st un ’ . ival esti unnate is hs usesh is Inighuly conservs ut ive. Tins’ only capabilities wit h whn ich t~us’ S(s1s ’ts were

em editesi iii tine a mn s u iv s is w e rs’ use a t’ tnrhs u n shelters, known to exist  - by tins ’ esse nti s nh workers rs ’ mni: nim n-

j ung inn t h e  cut is’s , s ’vs t cuu at iotn. co nnst r nnct ion ’n of s’x ps’slicuit shneiters by tine ev su~ 1i s ’s’~ , annul pr )t ec t i onn of
I

t’ooui supp lies, l’hne onnly additional “ inn—being ’’ essennt iahs to support suicin capability arc planni ng .und

esluneat ionn. (‘tn r uennt ev i’,hence is t h at the Soviets sure nosy counce ntratimig oun islentify ing :n ui s h corr ec t i ung

svca kiis ’sses inn t h eir sieta il phami s ansi on imncu -easing tine “n’ea iisnnn ’’ of t ineir tr s niui imig sill oh ’ svhni s’iu svoulul

in n ulicsi ts ’ tina t tine iu iit ial plains amid trsnining are s’itlner comp lete or sv ehl snhon ig,

Thu1 Soviets arc continunimig to develop thieir protective means, Shnorteonininc ’s thn a t couniul

lengthen tine time resiumired h’or s’vs nct nat ion are supparent hy being e hi nnn imn atesh. Am enit ies are beinng

provisled th at wou uld resluics’ t h e  privat ions of ann evacumation anns i coulul improve s umrviv sul to a lese l

• iniginer t lns nn ounr estinm ia ts ’ , Tine extensive progrsnm ni to construct hiarsls ’ned sm elters ‘.vit lnimn tine c it is ’s

wi ll make it more I’eas ible to keep importanit industry going slurimig ann evacuation, Also. tine mnneans

of governmennt are hecon-n iung better protectes l throuigin connst ruuct ioni of ann extennsive sys te m nn of cumin-

nnsund bumm nkers ansI survivable communications.

‘Fins’ effect sut th is conntinumi ng slevelopmnnent will he to allow easier ansi qunicker evs ueus nti onn , This’
Soviet ’s stated req uuir cm nne mnt of a 3-slay evacuation capability will become more reali,ahhe.

Question 1.f .

I low large a proport ionn of its populationi cou ld the Soviet Umiion protect if tine U.S. attack
canine today ? W insnt is tine basis of ’ this estimate ’?

Answer

This’ Soviets toulay counlsi probably protect more th an ~8 of th eir population. l ine 98’ S s’ s t i ’

mate was hsnss’d on V S .  forces t h n s nt  will not exist until 1984 and assum es ths nt tine B—i amid irisien it

will be hun ill, Figure S of tine study report shosvs that it ’ a So’. is ’ t  a ttsu ck csnme to sha~ . line t .5
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suirv iving nnu ut nnber of equmivale mit weapons (EW’) wounid be ounly about h alf of’ the numbe r tha t wou ld

survive in an attack agaimnst VS .  forces inn 1984,

Question h g.

At sv lnat time sb youm project tine Soviet Unioin will h ave tine capacity to protect 98% of its
popunlation ’? On w h at ubo youu base t inis projection ’?

Answer

Refer to anssvers provided (‘or qunestiouls I .e. and h ,f,, above,

Question I in.

To what iho youu attribute tine prevailing US policy view that tine Umiits’sl States possesses the
capacity to destroy significant mnunn ibers of Soviet citizenns auns h a significant portion of ’ the Soviet
ecomnomy. a capacity which acts as a deterremit against a Soviet attack? Is t inis viesv erroneous? Wins’
or why not ’?

Answer

Tine policy view set f’ort in in the Annual DeJi ’nse Department Report . I”Y 1977 is that tIne U.S.

deterrent is based on a capability to reta liate with devastating force against an en emy ’s econom ic

suns) political assets , Popuulationn is mnot mentioned as an element of ’ deterrent strenngth. We sb not

knnow of sunny officially stateul viesv that the Uunited States currently hnas the capacity to destroy a

signiilicanit portion ( 25~ or more ) of tine Soviet population. We are snware of unofficial opini ol is

claiming that the Soviet Unnion would suffe r hni~hn levels of fatalities hut we hnave yet to see ann anal-

gsj - c that suipports sucin c iai mnns with nouit relyinng oni tIne assumption tinat not even tine most ruudimemn-

tary evac unatiomi will occur.

There are analyses whic h conclunde tinat tine U.S. list s tine capability to ulestroy “a Inigin per-

centage of tine industrial targets ’’ in tine Soviet Unnuo n , However “tine in ulust nial targets ’’ referreul I s

inn these sunalyses is sn i i mnnitu ’d fist of targets wi nic in comprises u)niy a smal l h’ract ion of Sovis’ t imuhun~trisn h

ca ps uc ity. Our analysis accounts for tine i’ohlowiung fa ctors whic h we bet ies e are essenntia l to an siecu-

rate apprsnisal of retaliatory capability agaimnst Soviet ecomnoflhi C assets:

a. All of Soviet inndust m’y

h, ‘l ine actual size oh’ each factory (some analyses treat industrial targets as points . rsuther

than areas)

c. ‘fine projectesi cap ital growth of’ Soviet indumstry

d. TIne effect of h ardening machnimnery - using tecinniiquues descrilned inn reports of Soviet trs n im n—

ing exerc ises and sinown by ouir tests to he practical and effective

e, Tine effect of observed examnnphes of indunst rial dispersal
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Quest ion I .i.

(‘sin von s’s. p ia i un ss’ii~ S. off icials coni t imnune to express confidence inn oumr uleterrent lures’s. i f
t lne~ sire no iamigs ’n csu pab hs’ of ubestroy inng over 2 ’ ;  o f tine Soviet popuha t ioun . instead of ’ t ine 2 ~ on ’ ~u
ou ts ’s’ t hiotugl i t to hs’ ,us is’u t i nts ’ to nmi s u ke su n s’ t ’t e ct is’s’ ule terre int ’?

Answer

Maui~— Lniosv ieu iges nble U S . officials uio lounger express conn fidem ice inn tins ’ et’t’ectivens’ss oh ou r

ilc ls ’ ur s ’ u i t ,  Rs ut b ic r , som ine ot ’i’icial st a te m nneunt s have recently expi’essesh extremely serious eouicu’rnns.

‘fine .1 iunuial I) u’ I~_ , t ’ e  Depai’Iniu ’iut Re1on’i , l- ’Y 1977. a uloc unmi nen u t re innsi rks uhi y c:un’uu iiuh tar  s unn

ehs ’st iom n yesun’ . states t hsu i ’’ . , . s ’ omnt ’ishu ’nss ’ in tine f ’u mt n u re suhs ’ quisus ’~ of our (‘arc s’ s tr u n etum n’s ’ is g rsnshu u suhhv

uhec lim niuig ’’ tp .  iv ) . nnots ’s t inat inn s- i s  il siet ’euise “, . a m :usvm nnnnn e try i nsns sleselopeul over this ’ \ ca n’ -. tin ut

hs’suns sh ir s ’s’t !~ nun ou,ur stn - s ut c g ic n’s ’ hs nf iou nshi p w i t h  tine Soviet s snm ns h on this ’ s’res i i huhi t y at ’ our uhs ’ ts’ r n~ u n t

pos t uum ’ s’ p. ~ 7 ) , suns) iuiip lies t hnsi t if tine So’. ict t inioni ss ’cre to at t s us ’k tine t s s tr s nte g i s ’ forces l b s

. S ws numh s l mnot nis ’sess s iri I~ ret su h isnte (p: e~’’-. 12 . 13 . au ns i 4(~ I. T ine sps ’ s n l i s ’ reas ann iung helninsl link l:nti-: i

pu ) im n i~ st ’ s f o llows:

Tine So’. iet s are gsniun i !ng the csu p sthih it ~ u n sn u n inifi :ul cau un terf ’ors’s’ at t.i sk to svitlnhn oisl a
ps’ rceunt. ige ol t hu u’ ir l’on’ces ss u t i i  w h ic h t ine~ couu lul rs’ tsu f usu ts ’ i!n kind, It we ~tr 1n L k t h ne u r

— i s’ it is ’s t hs’~ ‘.vounhuh lu :nse s It - i s ’  i i n cen i tn s c s  to  do tins ’ ‘-.,u uui s ’ , Inn t hn s ’ ’ s s’ c ir cuum in ’ -.t sn u u e s ’ ’-. . s~ h , u I e s s
t his’ at h uer (nhIs’c tmo ns to su ic i n a ( . 5 . st n .u ts ’e~ - it would repress’ uut :1 (s”sf ~ i f l ’ s~ ’ ( lb tliius ’ rt .tuul
s’rs’dihi hitv to s ini ’ t h iun g hunt t in s ’ nniust bs ir ba u uc k imnul nt sit t sn s -k smu ’nul . as a can n’ss ’quis’ uls 1’ . s J i i ’

nnot \s - n s s ’ th i s c i ) unuitr \  or i t s  su l l ies well .i’s a s l e ts ’ r r em nt.  (p. 4 7 )

l ime rs’s inlt ’. of ’ our force ba l s un i se ‘s tud ies . ‘s huo ss un inn thus ’  sipps ’un u Iu\ to tine ‘stunu h~ mu ’port . .ur ’~’ Rnhl~
conn sists’uit wit in t hnes~’ ohservsu t iou n~-

Fornnner Secretar y of I)ef ’c unss ’ is munne ’s R. Sc inhe sm mn ger inn Febnuu sir~ l~ ~~ ss- I’ ( ls’, ‘ ‘h int ’ u n mns hu’rI~ lung
S I

m’ s’ :uh it ~ is t ht. nt sit Ito psu inn t s ince t ins’ h~
) 3P5 isis the W estern worlul f s ns -eui so f ’urmnui dsmbhe a t i n r’ es u t t i  i t s

• 
‘ 

‘ su i t ’ s isal. .-~s theun , th us’ nt nj l i t su r~ I sit s iu nce i’s ds ’tu’r iorsut iu ig , hut tine t ren sh in lsum ’ge mnleasuu rs’s t~os ’ s

uuu nnn otic es l, -

\ i  I i•orce (‘Iniu’f of St ; u t - t - . ( ;euns’ ral l)sivid ( -
- Jomies. inn ann siu hi hrs ’s’s ann Septemn ihs’r 2 1 - 9Th, nna hc

hi nu’ l’ohk iwing st a ten nn etn l

‘.h~ ieg n t to aim thi s ‘~s’sui’ m m u n u st  hu’g imu wit h a ss sum’m ui m ng I ‘.s nil  c \ p ns ’ss inn shirk terms: I
hs’his ’’ .u’ tine u nn ouu ns ’ui f u imnn aund t ine uh nus -~-t iou n of gn w t l i  inn Sos- iu’t poss’en ueprese mnt tI ne grs ’snts’st

f ’ o fs ’ i i t t s n i  f i u - e ,it io ai im ‘ su un ’ . i sa l  .ns ,u u nsuti om n ‘sit’i i.’s’ th is ’ (‘ n s i h  Wan’ I uloui~t in n ip h~ sun unnnnnnmune u nt
‘ l.Il isn s’r at ’ : utts uc k . i i i  I us i uisushs ’r thaI h i igl n tv u i m n h ik s ’ h~ s unn d. i i i  at i~ es - emit. um n unes e ’ s ’s.ir~ it ’ t ine
S ’ i  us ’t esn ul ,ns ’hi is ’ss ’ th ns ’ uu ’ s ni um n s t h un an m g bm ,nn dm n ’s ’c t ioun .

I’ ii s ’ nnno st 5 si f hs’ e ! enn nem m t  is tins ’ imne ’o u , ih i s ’ b tui h sln up at Ib is mino s t polennt s i l , u t , ’ s ! t s - sur s s ’nnal in
iui star~ . e xceesii nng nu n’s iii slicer uhest ru ict ive I osv s’r b~ s n t s ic t~ i of t ‘.~~i to  O h s ’ - (‘aiim po u munul—
mu g tine lu sn ,si nul of st uc in a uni. irgiul is t Ine gt’esnter sinl ui e rsu hi hul v of ’ ounr h igh ly conu’s’ untrsm t s ’d
popum isitioun mid inn~b u ustr is n I centers. counnpares l to tins ’ nnore uhi’s ps’ nscsh pat tern inn t ine t ’ .SSR
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(;enns ’rsnl Janus ’s wennt s’imn to cite , tins ’ w iule gun hl ’ betwe cm n Sovi et civil def ’em nsc prepar ations annul

ounr owin ’’ annul to m ote thus ’ belief ’s ,insf s’a hc unla ti u ) nns of U.S. expe m’ts regsnrditng tine e ffectivene ss of tine

So’. ict preparat iu )nn s,

Gennem al Runsseil I- D o un g h n e rtv  . (‘otnn mn nannder inn (‘inief of ’ t ine St rs i t egi c Air Comi mnamnd . on

Decenniber 13. l97(~, statesh . “We his -c inn a ‘.er~ real ansi sonnietimnes frightening world , a world inn

whni ci n tar t ine fir st t iinne in tine lnisto rv (11 oar mint ioni, a potentmaIl~ iinimn icsui misi tion possesses tins ’

~ O5V s’~ to attack t his nation si i rs ’ct h~ am id 1 s’sihh~ fat ally. ’’

Siunn ilar comncerns ha . e he ~-nn ss ) ic s ’d  ‘.s u thmm nn t ine ( ‘ . 5 (‘uungress. Inn a report prs’pareul at tine rs’i t u n s ’st

of S-.- ns ator  (‘uhs er ,  the I ul ’u . s r ~ of ’ (‘aingu c’s ’s ( omn ’ns ’ssn on al Rs’scan Un Se r.. ice sh ut s ’ s ) ,  “‘I lie j r ’ s5 ii

b.u i4ui ,,s ’ h c t ’ . s s’e in t S. sinsi Sas iet sh . i i sg i s  s i t t s i i - . i s , I ’ u ’ ,,’ s ssot nld be siu’gr .isieth s i r . i u nhnlu - _ ah t ~ t ’ \  r i - ~

amn ul ps ’ s t ’ la uu n nc hu si t tr i t io nn nt t ins ’ s u i s s ’ t  at gu’nns ’ ia h nn unc ’hean ss .ii ’ anns i ‘‘t S - .t u . u~-~ n 5 5 h1’L is . 
~

‘
~~

‘ - I ’

lenin ’s a t e  perinap- ess ’ un greater .’’ l ine report t’urt hnu’r uts i t ~~I thus ’ Si ~ net e m nnp ht. us u ’ s s u n  St i ~im n g aim ,~‘ ti  i s ii

~t~’ bs ’ u ns ,’ -. ,nuu d shut~’d thm ~u f  -. s’ ’ .s ’ s  p.nm~uaJ s t s ’ t L ’ i i ss ’ ’ . s ’ t n t s t h tn t t i u ’ ss tine ki~~n u iiu n i’.si~S , i i ! I , ’ iC ;‘~ ‘.s _

t u n i c ’ . h nunt e un se n i u t 5  n i ,~n i ~ m n , ui  ~i ‘s n’ . ~~ ssu i s t ~- m ~ u utl , nts ’ Ui sc ssuisi-sl u~Le \~ o ‘ ,~~~ l ) s s i i i - lu i uu I f i m~ i

ii i s ’ u i l  ‘‘ U S S s ss is ’t \ I i t i ta n~ lI•tI nii~ e ’ Ja m ntu.i r~ i~
) ”o . p

Ss ’uij i ’~ II.’s~.uid H:iks ’i un a J u n n n~’ ‘4 , l°~~ ‘-pe c Ut hei ’ s i ,  1i l~’ 5~ i~~ i ’  ‘ . t . t - ’ i  “ - I ’

s i )  ‘
‘ i t  • i ’ ssui r cs h ~I~~-.i u u t  ns un , t h i s ’  s ic  Ii unt n i. in ‘~~ p ‘uins ls’tI b u s  l’ - s ’ ii f . . I i’ . , !  l s i t t .  i - . ml

~Ie m en u se nnns ’su ’s uur s s ot t Ine I, SSR

)mn ‘s.. ‘ S s ’ I I i i ’ s’ i I I , I f l”  ~S - l i i i ’s ,, i m i , , cii i ~s is ‘~s . i uu  hi i s ’ f i  ‘ ~. - i i 
~

- t i t s ’ ‘s~ t , i I, “s , mi ll’ ~ - t .  I

Du i ni n unut n stated h int ‘‘ 
- t ie 5 511 I t’ nn ui un inn’s l ou i s )  • im not his -r  s s , ~~ to uu u ’ l n : u n t i u  i i i .  ..tn~’i~~i }  I k’

t S 1.: Fs ’ ii t tni ~ - ‘ h~ m n unpI ~’ nnem nti iw u ui ‘ t i . ~i - ‘  .!\ f i I • miuunesl  ~~‘ ~n~j ” - se t  -c ~u s  i t  ~bc us . ’

I I s  S~’n n i t sui e ’ n n 1 h i s s t s -~I ti m .it s um eli r r _ -r s i - I t t ius hu .i , s~ s ’ I t s ’ u  ci ’ . 5 u i  ‘ ‘. 111,,- t i~ ‘ n ’ ’ ,

sse —.iiuig t n ( t o .iu’ h uu c ’ e  l i m i t  f l u 5 ’ ‘~it\I I i s . i t ~

tnt sniunutta r ~ , ss ,’ ‘suu t ’ z : i u t  t h u  kuis ’,s 15 ’ s i ’e , uh ,‘ ,s u i i  ns ’spsi nn sihi ls ’ ‘~h t i ~- inh s . 1 1 ,  s \ r i s ’ s . I i~’ l i l t  ,, L t 1

t ide un ,,,s’ huuf serious u’am ice rui ,n hout t i s ’ ‘ d s ’ q i i . i s \  ~ f ( ‘ .9’s ic ’ .‘ r ns ’ nt 1.ip.uhi hut ~ , thin 5iuu , i h ~ ‘s’ s rs ’ s t , I t s  ,n uc

cons istent with and ~on hrtn t ine f , i s I uual ( sISi’s for I m ess’ s ’ mne cnu i s .

Question I .j .

Al whn at point, annul (or sv huat reasouns. ulith this ’ Ut t it esh States kiss’ i t ’ s  s’ s u p , i s  i t  to  ulest r i ’ j  \L ’ Mu I -

c5unn t portionn ot ’ the Soviet popuhat ionn ansI its economic m tn t ’rs is tm ’ uet tmn ’e ’~
Answer

It appears that the Sosiets have (‘or some years Insi d a capability Is) evacuate thneir peop le pn us ’

to a uiuiclear confl ict , However, tine progrsnnnn was um~ngraded inn 1972 t .  pros- ide inucreased ct.n ss ro om n n
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t i’a imn in ng amnut m inu sE s ’ uesth is t k exerc ises. Also, there are mart y reports of inspections aind reviews to

isi s ’ u i Ii i~ aun d corre i. t wea kmiesses in planns . preparat ions. atnul reash imness , Altinouugh t h ese recent prepa-

ratn ohns nn~n~ inot base  inns) a uleternnnj nah le et ’t’ect oni U.S. capacity to siestroy a sigunificant portion of ’

ti n5 ’ So’. ct pop uuh aui onn. tlncy prnh sub ly inns- c imnuprove si Sos-iet confidemnce in tine s’l’fectivens’ss of’ these

prs’ps nr_ lt ioflS annul rs’siu ns ’etb t ins ~ len igthn of ’ limits ’ that wou mh d h e  required to traunsition f ’rouin a peacetime

I’  a n i l ! ’ .  ‘.s . i r - t . ’ . t s i  posin ure.

I’ is no s’ s i t  I t  ,, uul t us ’  u~’.es~ mI nt ’ Suus i5 - l t tuio i l s reauiiuis ’ss to prote ct its iunu lu mstry hecaunse impis ’—

tnts ’ m n t . i t t  ‘ ‘I , ‘~ i s s _ -.” , i n\  pi, ’I’ .ui l ’n\ i , , , i~~: : u _ ’ s us n s t  ,,‘ :usu I~ sh , ’~ s’ s t a h i s .  Ii pl .uun - . inns - u’ beeui pre—

d ‘‘i i . - i  u , I ‘.. it t h i s ’ tr , ii m utni ’ .’ ,,‘ ‘ s - . ’ i , i ’ s e ’ s  s’ p - i ’ f s ’d hius e bs’enn ~i :liiei ~’ss t k sv is ls”s pread I s ’

s , i s ! t s ’  u ’ ~ s : . ib  i ’  ‘s r bi ,,t ’i’s ‘~ ( i f  th is ’ s’. ’ irk ‘ r5c , .u ’ is) it ’ nui:i t u ’r i5 ui s ipis u s t ie. gm’ s-usc . s’t c .  I Si h ’ s’

I sd t ‘ - S m  . ‘ ‘ 1 -  I i n . , i I~~! t oni Is ’ si ss e hi  ~‘ i ales I s i t  pos t uui ,,‘ s’. u t hi i  1 ,u L~t ,i  p s i  u ’ s1  It ia

Ii i s , , - i 
~-~‘ un : p~u . - ’ ‘id : 1 , . 1 iuu uun s , s e ‘e n ’ . ‘ c’s usc ‘ s ’~ i i  l una t i c ’ I’ ’  lhs’’ss’ is ’ ps rte ul in n i t i 5 -

‘ . ‘ u - ’ i ‘ 5 u u u t i  i t  b ’ . -  ui  iL I - i n  ~ t ’ ’ ‘.‘.,,‘ ,‘l iii ,,it , i s s ’ i L s j  t i l t  1,1 cH i t n , t n ~~n ian n to si

t , ,’ s I .,,i p. ’ ; . i ~ I I  ,,e. u f i e  ‘-~ s ’ s ’ is i i  s~h i s ’ t i ,  I i i : . ’~ s uit “ s t 5 n  ‘ : : c l r  - i ’ l l ’ , I ii ho’.s s u i t s  i t

‘..., - - I.: , t  ~ ~~~ . ‘ -  - . t i l - i i  u p m ’’ t I s ’ l  1’ ‘st ti l e -

I’ iii, , .‘t ’ ’ . i ’ 5 ux . aunH - - ‘ I  “s~ ‘ \ i . t ‘ I  ~i u i . t dnspu ’ i t  I’ecouins’ t l t s ’ ps it tu ’ rnn ta r , ‘sL ’ i i u t i s , t ; i t

Ii ‘ ‘ - I t ‘ 2 I • 1 S t  i i  ~~‘ , i - - t  . , n ’~I si t s ’ u  ‘ss t i . t h~- In - i su t ma in i s ’  .u ‘s - ‘ t s ’ i i ti post l i Eu ’ svi hi hs’ so nins ’

- i n ?  ‘ . .. i~ ‘ ‘ - - ‘ 5  ‘ ‘- . ‘ i  ,,- ‘ , u t t u~ hu.i i  t s i  inn g itli’ ,i’stii c’s ,

Qus’sts.~n I I~

~ im.ut p~
, u t s s . u h t ~ i i ,  t i i~’ is ’ i t - . k ’ m nc is s  mu, ( ‘ .5 ‘ s t i , u t e s ’i . t ’ u 5 5 ’ s t hat . i , 5 s ’ t i i n t  f i r  liii’s s ’ u s s ” ’ t i  i i  i t ’ .

i,,’ u i c un t  u t ) ’ . ul ’ ~.

-

. 

Ii, . I S ‘ s I m . t i~~’ n 5 tones ’s \Vs ’ 11 ’ du”s mg n neth to m c i s i f u . u t e  against s i ) h n t , ! I I !  i t s ’s ) annul uuu npr i ’ t e ut c d

t , uue, , ’ t ’ s  1 Lii. c . t f mi ’se fo rces uli’ unit hate the m u m m er, yield. sins) .ls’ euu ra s’~ ‘‘I war lncati ’s t h a t  would he

~~1 i i i  ci tec h ’. ei~ s is’stru~ t his ’ hnig inI~ ,I u ’ s t s’r’ss’d ansi ‘solni s 5% in .u t i u ssr Ienns ’uh t .in ss s ’t comnplu’x t i n s ut us

‘n 1 - .. ’ t . f h~ m l - - - S i ’ .  ct ens ii ds’fs ’niss ’ mnlcs is ures . \bors’avs’r . h,ised ann our , nm n sul ~ ‘.1’. i’u’s t u lls . i t  us u nn ~
iii t hns i t  t i  rs ’ ss ’ rs e t hi~ t,~ S pru’ss’uil s,.- onncepl at du’ t e t rs ’ n iss ’ b’~ sl t l s’nnt~)tiIn g to sus’s’rposvs’r Il n u ’

S ’ s is’l , u s  1 u t s ’ b , : i s ’ s st u n h c i  rs ’ s h um n c simm sminr s ’ s i hu s t i s  ;in h unuprudu’mn t um nc rs ’slsu’ in the sm/I ’ suf t ine t 1 S ,

uui ,, ls’ :u u ar s enn su h. It is hiiV i’econinj nu’iis l s i t t an  t h , t i  ‘ . ‘ .s’ sc sut ’ s’ ii t a n nun a f t cn i n s u t i s ’ e .  less ‘ht s ’s’t ionsu bhe c’onn ’

cs’pt to uhcter tins ’ So’. s t  t n t  nou n .
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Question 1 ~l.

Would your estimates of the survivinng percentage of the Soviet population change if the
Soviets had nno svarniimng of a U.S. nuclear attack?

Answer

Yes, As sinown in Figure 6 of the study report , if the Soviets did not evacuate or sh elter their

population. t h eir losses could range from 70 to 105 million people. A sheltered but unevacuated

population could suffer from 50 to 85 million fatalities.

Question i.rn.
It’ tine Soviets evacuiated their cities and used expedient mnneasunres to lnarden critical industries

prior to an attack oun the Uniteul States. svouhuln’t the visibility of these measures permit the Uinited
States to take counterme asuures . such as a pre-emptive attack , a reuleployment of U.S. strateg ic
forces , or a retargeting of U.S. warineasts to offset evacuation and industrial hardern i nng ?

Amnswer

Soviet actions to evacunate tineir population would be highly visible amid svould allow the United

Slates 3 or minors ’ days to imm np lennne rn t countermeasures. However, our amialysis inas alread y accounted

tot all of tins ’ measures svlnicln , inn unny opimiiohn . tine U.S. could prudently or productively take. Specifi-

cuul y. all U.S. ballistic mniissiie submarines nnot in drydock or nnnajor overhiaul would be punt to sea. all

homnnhers and tankers wouiuh he relocated to dispersal bases, and it was assumed that all U.S. war-

hne sn sis would be retargeted to off ’set Soviet inslustrial hardening. Thu s latter assunnnption is particu-

Isur ly optimistic since it was assuunnned that tine U.S. would know precisely which factories had been

hardenesi annul to what level of h ardness

We dish calculate tins ’ u’f ’t ’s’ct of m’etargetimng U.S. warheads to offset evacumation . As shown j un

l ’ i g n ur s ’ o of the st uiul y report . tinis woulul tC (itis ’C Soviet population survivors to 9W; to 97’ - How—

ever, because Ictinal area against innulustry is approximately halved by t his tactic and most of the

warinesiuls woulul be targets’uh imn non-industrial areas, the tnct effect would be to sh orten rather thann

to knghuen Sos iet recovery time.

Ws ’ slid not co usi uher a preemptive attack on the Soviet Union to be a course of action wh ich

the U.S. could pru idently pursule because the Russian retaliation would destroy on the order of 130

million Arn erica nns and 50’ to 80~ of U.S. inn d u us tr ial capacity. More innpor lamnt iy. a deterrence

comn ee pt that for its viability ulepends on a U.S. preenrmptive attack of’ tine Soviet Union would he

inconns istent wit h tine objectives of uleterrertce.
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Question 2.

Iii s is’s’. of ’ t i ne f~i c t  t i isnt Sos-j et c iv i f  ui s ’t’emnsu ’ m nms u mn u nsi ls thns ’iinsels u’s u’lainin omnly t l uat thus - rec om nn—
nnu’t is ls’sI mn ns ’s us i,nres svouu lul pro tect 93—9 5~ s it ’ time unrhs uu n popui lsu t ion) in t i u s ’ s’senl of a nunu ’lu’ar at lac k ,
ann ss hat s i t ) ~ am bsnsc ot nr pra iecti o mn t i ns u t “)5 ’ of ’ t hus ’ Sov iel popul~itiomi svou lul sm n rvis e sunc ln snnn
5 it t sn u .k’?

Au ’s ’.’. er

‘lbs So ’, is ’t mnian it nal ’s c is ni m ni I lns it their c i’ . if uief ’ein’su’ mnn easl ur es would prots ’ct 92 ’” to 95’ oh t Ine

i1~’l) u~/ j  papu n lsit ion eqtisi teSs to 96’ ; Ia 5)51 ; oh t iic’ b u l l  pop mniat iou . I’iue hnighn s ’r fig unrs ’ is connsistu ’unt

w it l u so ur s ’ s t i m un a tc thmsu t °s- at t Ins’ i s i l ~il popuu hsnt ia n i will survive. Slioulsl tins ’ US.  sultem nnpt to proslu nes ’

fs uhi o u ut in ’us t s ’as l of ur nouuuntimig s u n s’i’f ’s ’c t ivs ’ s i t  tsic k s n g s ninn s t mm i u l uu s tr i s ul  ts urg s ’t ’s. on this ’ orshs ’r of 96 ’ t o

u t  t ins ’ tota l Ss s ’ .  ct population womn huh siurvi se ( Fig. 6 of thus ’  ‘s tuuu i y nepuirt b. \~e c’o nns ishs ’ r l in s mt

tin is t ’ig uure eo rresponsfs to tins ’ loss-er of f ine Soviet t ’ugurs ’s .

Quest iomn 3,

- \ cesu rsh ung Is  Ts ’s’s ’ u i t  pu p uu h si t i onn est iun sufe s . subo u ut 9’ or 22. 545 .000 of ’ f lue t o ts n f  Soviet popu m isu ’
t IuOi of 25~’. .5 .~ i. I 72  i’s co miceu nt rsut s ’d in s’hs ’s s - ut  unr bsn ui snresns ( \lsns s’a’.’. . I~s’innnng ras i . Kies . I as inke nt
Khnsi u kav . ( , ‘ u k~ , \1’.’.’sibirsk. Kuibvs Inu”.. S’ .s’ru ihovsk , \l iu nsk. annul Osle’sssn. I In su i n u uches u r coin i’ruuita-
tiom i tins ’ ( I  S e s um i fu l ns’tsurgs’t its suu inp ic annul ins im m ersi b le s u ihnnnari r ne— ls u unm nchesh ball ist ic missiles
(SL13~’.h SI  ‘ sun s us Is) proviufe ta r nine svsnr ins’ad ss t i  s ur sn ti au n of ’ t hese eleven unajor umr hs uui str e s us. nue! us) i~ug

t b. s uu rn ’ou um is l ii~i terr i to r\ ’  ‘.v lneu’ e ‘‘ex ps ’shft ’n i e s , i ’ - s u at iam n ’’ t ’s’t ’uuis’s’’s s ’ .u ’ uu luh be hiosfesh . unsiiig onily Insul t .
or 2 ,500 , of this ’ Ike tho iussuunu i SLBM re—s ’ u ntn~ se hu ic ie s em nr i ’s ’ m iti~ snv a u hs nbhe .

a. hun you r opinnion i. wo uu luf this re lsnrgct iung . inn t hus ’ snhss ’unce ~i (  susl ( i i t f t ) t isul  AB~t1 du’Is’nsu,’~, 1~ ’ auls’—

‘ i ii .i t s’  to s ls’st n’ o\ os s ’n’ 5’ of ’ t he t s )t sn l Soviet popuuisn t ion ’ ? Woulsi it he a uis ’ s j u usu t e t cripple ‘

ins hunstri sil prs ”s hu uction i inn t h ese ehevenn ceniters f ’or a signi i’ica unt perioul of ’ t ime ’? If ’ uis~. ss ii V not ’? Ii
sic , w iny ss’ouului this not act as sun eft ’ectmve uieterr s ’unl ’?

Answer

Siunse I lns’ ,nnnswc r to tin is uluns’stio n can he estsnbiis lnesl by amialy sis rs nthns ’ r thnani opinion, this ’ f ’o i—

losvinig k prov iuis’uh. Tine cstinnnsite is bsuseul oun tine ass mnuinptio un th at tins ’ sits’ of tine es sn c t usu l ionn s nresu

svo t u lsh he iintnit s’d to an average of (i7 miles from (he s ’ l es’ e m n cities nsnms’si im i this ’ quu’st ioui. ‘l ine
,
t iut~ul

popui lsut ion at risk would be tine 23 mullionn inotesh inn tine uius’st ioun plums the ;upprox itnnsite ly 6 nn nihl uon i

ruu rsn l rcs iuhu’ nn t s at ’ th i s ’ evacu isutioin snrs’a a total  of ’ 2~
) tnuillionn people. svhno inn ann es’ sn cu isite uh po’stuure

ssa u ld be s h istri hu nt ’eui snt ann avs’rsugs’ uls’nus ily of I 90 persons per squ uars’ nm ui ls ’s .

.‘\p.t jilsi tins ’ ~iis’st siili4iIe shelter sl s’scr ihed in n tine Sos is’f tniaui uia ls 11 : 1g. of ’ I Its’ st ti ulv report I.

t ine wsirh neau I specif ied in n t ine s l t i cs f  ion hsus a Is ’ t hn su l rash iuus of 4 ,700 f s ’et or a le th al sh ea iii ’ 2.5 ‘ si t u usnre

inniles , Fhiis ls ’thn s nl sirea is bsi ’ss ’st oun tins ’ ‘ .ss ur ’ s t oh ’ the uiui c iesu m’ s’t ’f ’s ’c ts oh’ hls ist. pront npt n’s nd usntion i . auiu l

f ’si hiot ut , I .tsl i Ws’5i l~Oui ~‘ouuli,i t h e m  st s ’ st u a~ 2.5 limits ’s I 5)9 ps’ m ” sonns su r 475 persons. 1 his ’ 2 .500 sve .upoins

nnotu ’ui inn t ime s lu iest iot i c u ) ut h s l  s i ” st ns ’\ ’  sn lotsil of I .1 57 .50() pu’rsoul’t . It ’ flu e Sos j et s uu ncrs ’s use si I u s ’ s’S , t s l ’

;ilj on n s h i s t , t m n c s ’ .  line nn u unn ’uh s’r m l ’ t’smf .u i i tu es wo unlul be reuftuceu l . It s hn o un ls i he note s! f iu s u t  lInk a t t au ’k ‘.s-otn isi

lu’sn s s’ tine imns hu ustr is ul sirs’sts o f th t s ’se cit is’s s - i rt u ma hhy u mmn s lsunn sngesh
- B- I l
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If tine sps ’s ’ if’is’ul ws nrhies nu l ’s, imns tes ns l u)t bs’imng expennuhe d ‘against lIne vacuiation areas, were used

agsu imlst t ine iu iut t islt iah piaunt s inn tl ness ’ c i t is ’ s , the i’estn lts would he as t’ohlows . assu min~z fl int sill indus-

trial nnnacinine rv wouniul be t ia ruie mnes i to only 40 psi. tine nniunimnnunnn protectiomn obtainable wit h only s u n

esirt hn easer (nno crus insutul s ’ msitc ria l ): By tsirgs ’tinng s’as’in factory imnJiv iduall~ . we counld uhestroy

macm imicry equ ns uf to about 50’ a t ’ t he tota l prouiucti’. s’ s’s.ipslcit) at ’ the els’-vs’n u’i tj e s .  W ith cOml t im illa—

tiani at ’ Sosiet capital ex pans ionn . this uha mnnsuge level will stecreass ’ . particuuls irly if the dispersal pattern

sinowun inn Figuui’s’ t O ot ’ tine stuiuh y report becomes tine nnoslet for si sngni if ica nnt share of tine fuut urs’

iunu fu ustii a l expam nsio ni arouunnd tlnese cities Also , a higher leuei of hardening uheiunons tr si te d in our test

program I usimng crunshab ls ’ um ns nteria l ) , if applied to tine burger factories. wo uuld siguiit ’ics nnit iy reshu s ’s ’ tine

dstn nnage ies -s ’ ls.

Inn ashs hi t ion u to this ’ innslustrisi l ufa mnnage . t h is att s nck woun ish ulestroy on the order of ’ 349.000 wor k-

ers. if tine ent ire on-shnit’t work force wa s caught inn the factory-area shelters ,

Inn sunnnmnn ary. the warheads specified are totally incapable of eausitng the damage innplied by the

uhmnesti on . It is probable that some imnulustrial production inn th ese cities counls ! be restsnrted wit inini a

few ‘.‘ .ceks annul . s’vs’nn with nno outsis le assistam ice , these cities could recover to presvsnr levels svit ininn 2

Ia 4 vs ’s nrs , Ms urs ’s ,’ .s ’ r , tinese top eleven cities couit aimn only about 20~ of Soviet insinustrial proulu ict ioun

(based ann th ns ’ percent of mui’hsin population thne~’ conits uin) , Tine attack specit ’iesi inn tine qunestion

wouu ld, linen . sismrns nge omn I~’ about I O~ of Soviet prouluction. winich they couuhu l coninps’mnsat -e for

unners ’ ly by suuidimng work slnit ’ts to factories inn othner areas of the coun utry.

- 
~
‘ Question 4.

Your s ’st in u ns nt s ’ tn t ’ oui h~ 2’ Soviet fataliti es after a des-astating US,  s it tsu ek snnnnoui nt s to connie
* 5, f 70 .560 Soviet IRs ’s . .‘\s s is tum i un g that f ’ata h it ies t’romnn sunc in a U.S. sut lack icac his ’s l 7 at ’ t ine to ta l

Sos jet pu ’pu ul at ioui . tine figure ru’prs ’seml tS 18,096 ,960 Soviet lives Do ~rnu consider that tine Sm’’. ss ’ t

ls ’ .u , !s’rs lu i p svou mhui ‘itiul this ’ loss of h’ive to s’ ig hntee nn million hives sun ‘‘acceptable ’’ n ick to flint in ans te
to hiunf ’t ’ or coerce t hus ’ Uinits’sh St ’ a t s ’ s’’ It ’ so . sv hnat evislenice sb you Inas’ s’ to ss npps.nrt this innter pn ’ct at iom i
of ’ Sos ict tlu iun kit ng ’? For what kinds at political , econom ic or territorial hemnei ’its do you belies-c the
Soviet leadership w o unlu i he willing to risk tIne kiss of l’is’e to eighteen nnni hi io mn lmves annul tine loss of
u- ’’snns is is’ rabk inndustrial capability ?

Amnswer

l ine 7’~’ h’igmnrs ’ cited in t h is quiestioni presuirnatuly is derived ironn this ’ 93’ , figure cited inn quues—

tion 2. ‘Fius ut rc-rcen tase which tIne Soviets stsite to be ~)2 ’ ) re(’ers to tine mnrbani . h o t  this ’ total , popiu—

hation u . Eight pcrceunt of t Ine m um ham population works out to abouut II nnnillion fatalities ra t her  t hnsun i

t ine i 8 nnili ion unnemntioneu l inn tIne question -
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l i ’ s ’ s  m f i i s ’s t i & ) m n u~ at c r t us - i 5ut iun n par ts n u i 5 ’s’ s imncs ’ it t ’uu.’iiss ’’s sun  tins ’ re5uh i lns ’s at what lists hisnp h~s’ u1s’sl to

1 . 5 .ls ’ t s ’rrs’i’it s t rs ’ s i s ~Iin - I h is ’ s ls ’ ts’n ’ rem ise s fs ’ t ’iu n i t i o n n u’ur igi ui s ihfy post u n ls u ts ’ ut by U.S. o f f icials svs us bass ’sh

ann sn Lap .nbj f i t y  to st e sh rs n ’~ j un a rs’lahisi t a m ’~ s t m ’ iku’ t ’.s- s n— t lnii’sls sn ( ~ tins ’ Sos’is ’t inns luns lria i capabil i ty wi t h

cai i s u n e r s uh shs ’s t r u u s ’t ioun ‘1 u u mns ’’t ’aunt in s um nul ps’r husup s s i’s m u n c h  si’s ons’— i m suhl ’ o? tii~ Sos-t el popmu h s u t i s n  Sushi

se: ’ ’  ass es ss’s’rs’ s n ssu nnnn s ’s ! to hue uui t ol s ’ rah hs ’ : j s .’. ‘.s’ouiuf ulesI nov tine Soviet hJunuaui s i ’s a vis ible p us ’. en

s unnu l ~~i ‘ b , ui ’ h~ ms ’ s f m l s ’ s’ i t s  ‘ss ’is ’ is’ t \  Is ) pu rely ag rs utiau i c uul t m n t ’e ,  it was s’auisis i s’rs ’s h t ina l t i u is cs nunce pt

u,sauu hd prs n’ .u& Is’ a h i gh level at s ec u r i ty  s imic e Ito rsu ti a mis n h leauhs ’r svo uu I~h ruin su f in i te rn’s k of uis’s t ru ) ~ iuig

iii’. eat uf i t  u-~

FIns ’ prs ’se nnt h~ s’st in i5u t esl lasses (nang ui ug (‘rouu n 5 to h i  mnllu omn s u e  cls’au’ly sn toi~- usuI ’ ie iess ’L h’ hi s ’

~~~~~~~ i.u ’.e ts n le r sut s ’s t ta r  gns ’ s uts’n io’ssc’. !ieh ’ore . ounce h\ th icir asvni choice ta r a pu ’ h i t i s . u I  i’~~P’’’ sc

Suticc I lie ~“ot s ’ mnt i suh loss fus s ’ s  he-e nn u’ s’uiucesh to a t o fers u b le Is ’s-el. tins ’ us’uc noW h ’L ’ s ’ ( 
~mfl s ’s t ine u m u s u~ u i u t u sfs ’

of line n’isk that sus - iu tos s m u ni g ht a~ 5- su r  aunsi sv ine thu er ‘n not tIne Sos iet fes u~lers hiip ‘.vouhut l’s ’ s ’ . u hhiu n g to

s uccept t i n sut n i ns ugu n it unshe at ’ ris k iou ~aunne imnoJs ’s’t s ’ s h g s u imn.

- i i S s ’ mn a guu ituu d e of ’ t his’ risk to the Soviets is eqsi .ui  to tine prohsibuhi t~ lhsnt the US. sv ’ ’ i i hs l a t tack

‘n eI:t hi s ut e siui , i inn s t t ins ’ Sos j et popu nhs uti on i inn spits ’ at ’ t his’ las t  t h at . to l lossing sinc in I. ’ S . i t ts usL s u m

re t sn h isnt i onn . t ine So’. j ets  woulsh thns ’ un inflict in it oi s ’ u ’s ub is’ losses nun tine t ‘ nuts ’ s! S t s i t s ’ ’ s (  l0’
~ nn n n lh io un l’su ta hu —

- 

‘ t ies siccu i rs hin g to su ( oss ’ i- uu mni en t si l i s l y imi i9 5. pins 50’ ; to %~~
‘ - imn dm m s tris ul s lcs tr su s tns ’ n n b~ our e s t i -

inn a te ’s ) .  l i e m m es ’ . ba~e~! ‘ i i i flue pninenpls’s at ’ Au ns’ ris-s u ’s oss un cou nes’pt at ’ ulctern ’ c ines ’ . t hs’ unns ugu n it ui ufe of
— t Ins’ risk f u n  tine Sos j ets is uf uui ts ’  iosv , ‘Flue m nnsni mn s ’ h s ’ un ie m nt of t h is risk suri ss ’s tram in tIne possibility t h at ( u s

• (.‘#u j, ~’~/ .S’t~j ts ’s h’a~li ’u ’ u nnna v suet inn sun irrsu l ionsuh nnnsunins ’ r .

• I hi n’nnni~ bs ’i iess’ t hn~it t ine ‘u r . ’ ’ss ’ mnt Soviet icsi ulersh nnl) svouisi inase nno qn uaimi ns in riskumig tins ’ loss at

20 unnilhi om i u n u so of ’ i ts  hua puui: ut isiu i. i’Ins’ Soviet s tsu ts ’  sunid munu iee s h its i rs’s Iecesss~ur t his ’ T’saru st s tzut e h ua s s ’

ho nig u’onnu iuncted f’ors’ign pa1 i s is ’s ~hs ’sh icatesi pr innnsir uiy (‘or this ’ emn insumice utnenit of’ this ’ sts ite. svit hn tins ’

paptul sntia un usually ‘-u ~ im ig a hns ’as~ pr ice far t h ese s’x pannsiot iist ens Iesus’on’ s. ‘Fine Sos’ uet les us ler sh nu p cau n

an nu l i i i s t o ric 5n lh~ insus iiisi hs’ cann n pars uhle ss ie r il ucs ’ s at ’ popuu isulionn inn oi’shs ’n’ to such is’vs ’ po h i t ms ~iI.

s’ s o mio m inic or ts ’rri to risi l hei ns ’f ’its. (
~e m ns ’ n ’ a i Ss ’c m’s’t. u nv 13rs’ ,lnuncs mnn :uds ’ m i s  csires’r t iunsher Stsu i inn. B~ t ins’

t ints ’ at Sfs uh in ’’s s is’af ii. Bra th n n us ’s ‘.s .us sn lns ’as lv on tine t ’m’ imnges at ’ the Politluuuro.

In nrm,er to  s ic f niL ’ s s ’ ~u g r ict i h ( uursnl  csul iect isi / ,:u lion, Ibis ’ Sosi s’ I state s su s - u ’ n f ’icesh hO n ni lh mo m n at ’ i ts

iinl nsu bit , u m n t s (a unt at ’ su n m n t us - hu s nnn s i ll u’r populat io n b us s ’ l int line earl~ ihii rtn e~, t niden’ the ss umn is ’ heasleu’shnip

ts ’sum n n ss’ lmib s ’ Br:t ,Iuui , - ’ . ss~us s ’ su innn uig s’spu’r is’uncs and sui cces ’sh’uu hlv mun asiu ng up t h rou gh this ’ s u nk ’s , t his’

Sos is ’t s tate ‘s t l iver 20 uiiill is uu - , u ’ s i u , iUis ’ s inn the ps’niosl of 1 940-45, \h.nui ~ s t  t hese !o ’ ss s ’ s ‘ . ‘ , s’ i ’ s ’

~lir~’5 t I v  uiume to su sies irs’ In us - u ) s u i r e  t e ru i t o ry  us inn tine caS s s’ t i f  tine susss uu iht nun Fumi ls uu nsi s ui n ui iii line bu sla sh
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fromntal asss iunlts to occ mnpy tine terr i t ory of ’ h iuum igarv . (‘tec inoshovakis t . anut tIne other unati ons of

Eastern Eunrope. Msnny hives lost iii t h ese seco unulary tinesitres of ’ war could have been sa s e u.h it ’ the

et ’fort was couieentrated againnst tine Nsnti ’s Inoniehand snlone anid qunite possibly the wsur svou uhd inns’s’

enuhed sooner.

Tins ’ s’r.u of uletents ’ shoes not appear to inave c lnsum ngs ’d either this ’ Soviet heasiershn ips. fuindsimenlai

ohjs ’ct ises. t h eir acce pts umnce of svar sic a tool at ’ policy, or their willingness to accept losses inn pm mrs u nit

af t h eir punrpass ’s. Leonid I. Breifim nev inn a Deceminbs’r 21 . 1972 . sps’s’chi sa isl . ‘‘Tins’ Connimunist Party

af t he Sos j et Umiioni silsvays h’ue fs b amiul nosy m olds t lnsi t the clsnss str mmggk betsv es ’mn the two syc~cnnis t ine

cap ital ist annul sos ’is ihist - - w ill eunt innuis’ . it csnn iuto t be otherwise . because tine svorlul outlook ‘amid class

su inlns of ’ soc i’ahisini sins! capitalism sirs’ opposesh aunul irreconc iable. ”

On Juml y 4 . 1972 . shortly after the Moscow S muu nn mn n it uins -et iung. Pranda reported Premier Kosygimi ’s

s tsute nns ’ m nf t hns n t peaceful eoex istennce ‘‘ . . . ini mno case tn ne amn s tine rejectiom i of tIne righ t of ’ tine ps’s) pls’s .

s i n u s  in Ins u mu sh . to oppose aggrs’ssiomn or to str i’.e ta r hibe rsutiom i m ann t’ore igun opprs’ss iomn . ’’ The

s ’s> ’ , erui uucn t—L ’omnlrolls’d press has been minors ’ explicit. I:u ’cstiici on Septemn uber II . 1973. stsut s ’ si,

“. sys’ nn n su st miot ban civil or miat ionna l liberationi ss- .urs mnpr isimlgs - res-o iuntioiiam’y mass mosemn’uen nts

ai tnu ed at ehi. umng ing tIns ’ politicai ‘annul social s ta t us  q u a . ’’ TIne Soviet Party military jou nrnaf. co,,inut~
#i iS I ui !  ti lL ’ .-iu , int ’ sI I”nr(’es . inn Noseniher 1975 conta iunesl tins’ followinug statement:

l’iue at tempt of ce u’ tsni nn boumrgeois uleologists to prove th at un umct s ’ s ir mnnis s i le s’. s’snpo ns leave
- ‘ svar outside tins’ t’rainns’work of po incy simnu l ti nat uiuuchear svar mnnoves beyond tIns ’ countrol 0!

pa hisc. . s’s’ s i ss ’ S to be sun iunst run ms ’uul of po licy ansi (has ’s un ot com nsti t ute its coun t imn m na t iom u is
t heo net ic ah hy incorrect ansi poi iticsnlhy reactionary.

Savic t aunt liars almost uumi ver sall y sugm’es’ t h a t  shnou n lul a sv~mr oc cmnr . “losses msuv bus’ s ’,\ t u -enneiv high

in ’ t l nms s iec isivs ’ elsus hi bet ws ’eu i opposimng Pu rees , ’

It is msn~ belief ’ thsit these v iesvs of Sos ct leas lens convey a e icsur mm nt e ntm oui  to co un timi m ns’ “liber-

siting ’ ~‘s u r i s ) uus parts of tine world - annul puursunimn g a couu’sc of action that nisu\ pros’s’ det nimnne intai to

1_ S. sec u rity or to tine comitim iuesi supply of resources essential to tine U.S. econonny. Should tink

snulvent mm risnnn Is’aul to war, tine U.S. wounid be re mnnased sis ann i mped i nnient to fuunt 1 nc r simnu l moos’ s’ Imucra—

t iss ’ “iihersnt iains . A more t’uinn dsu nienitsn l consiu lersntion . however, is th at tine ss ’ c mu ri t v annul survisa l of

tine United Stats ’s sh ould be bsiseul on inn-being capabilities asheuiuiate to counter tine capabilities ,il

t his’ Soviet Unnion rath er tItan on a hope t lnat the Soviet leaders will not sb svl nsi t Ihis’~ ~,s ’ t i s ’ i. su il l

do. 
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Quest ion 4.a.

l)o your  es t imates  of Soviet fa ta l i t ies  inc lud e only immedia te  deaths f rom b last , thermal  or
radioact ive e ffects or do they include subsequent deaths from secondary causes as well ?

Answer

See the answ er to q uest ion 1 .d.

Question 5.

Do your  calculat ions concerning the Soviet ‘‘war recovery capabi l i t y  address any  of the
socia l, pol i t ical  or psychological eff ects of nuclear  Weapons a t tacks ’! If ~o . h o w have thes e fac t o rs
bee n taken in t o  account ?

Ans wer

Out calc u la t ions  on Soviet “war recove ry cap abi l i f  v ’’ have considered the social.  pol i t ical ,  and

P~ cho logica l effects of nuclear  weapon at tacks.  This has been done pr imar i ly  b y co n sidering t h e i r

effect on the classica l manner  in which mankind  recovers from catastrophic events. Ba sicall y. th is

recovery is d ivided in to  three peri o(l s: sur virah in which efforts focus on the funda m enta l  Ilecessi -

ties of li fe such a~ foool , c lo thing ,  and shelter ; r econstitution,  in which the orga n i/ a t  ion of the di v i—

Si Ofl of labor needed for indus t r ia l  societies is reestablished : and recom ’er i’ . i n which the exce ss pro-

dtm ct io n of an indus t r i a l  society is used to restore damaged assets. The social , po li t ica l ,  and

psyc hological e f fec ts  are predominant  in the survival and reconsti tution phases. We note here a large

asy mm etry  favori ng the Soviets. First and tor emost. through the very lo ng-term t ra in ing  and prepa-

rations of the i r  civil del ’ense progra m, they have psychologica lly Prepared their  people to survi \  e a

nuc l ear war. M oreover , not only have the Soviets psychologically conditioned thei r  people to stir-

v i ve . but they have provided them with  survival t ra ining and emergency food stores to sustain them

unt i l  agr icul tura l  pro olu ction is resumed.

TIm e Soviets have also made care ful preparations to insure that societal reconst i tut ion does not

change the nature or leadership of ’ (he Soviet Union. Their massive program of ’ hardened , dispersed.

and redundant  command posts: communicat ion facilities : blast and fallout shelters for t h e i r  leader-

shi p t down  to the 3rd and 4th echelons of government ) , and Civil Defense . KGB. and Army troop s

insure tha t  th e reconsi it t i t  ion phas e wil l  take place both rapidly  and in conformance  wi th  So~ j et

(‘om n m n t m n i s t  Pa m ! v goal s . l licse fac tors  wh ich shorten both th e survival and recons t i tu t ion  phas es of

So~ict recove ry hav e  been acco unted l’or . to ( he best of our j udgm ent ,  in our est im ates of reeo~cr\
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the est im ate  tha t  the U.S. would recover in 10 to 12 years is , by comparison , highly Opti-

mi~tic . Severa l l~ictors could materially lengthen U.S. recovery time. First, Americans are condi-

tione d to believe that everyone will die in a nuclear war. Such conditioning can only cause more

Americans to die should a war occur. Second. while U.S. population losses would be about SO’ . t h e

losses in the industr ia l  work force would be much higher. a fact which would significantly prolong

recovery. A third factor is th a t  at  the end ot’a war , the Soviet Union would have overwhelming

str at egic nuclear superiority. Through continued coercion or denial of imported resources , the

Soviets could direct or l imit  U.S. recovery . They could also use this strength to force other indus-

Inal ized nations to assist th em. thereby reducing Soviet recovery t im e below that  which we have

estimated.

Question 6.

Do y ou  believe that  a Soviet at tempt to conduct nuclear coercion or “black mail ” which led to
the deaths of l ive  million or more Soviet citi/ens and the extensive destruction of property would
have any e ffect on the composition of the Soviet leadership ? If so. what e ffect? It ’ not , why not ?

Answer

‘Winning ” versus “losing ” has historicall y hail more e ffect on the Soviet leadership than has

the cost of an undertaking.  Changes in the Soviet leadership would be likely only if the Soviet

Union was forced to back down or failed to achieve their  sought-after objective in a confrontation

with thc United States. Consider t h e  s i tuation tha t  would exist il a confrontat ion did escalate to a

level where the Soviets had lost 5 million of their people. For these Soviet losses to have occurred .

the U.S. would have had to expend all or most of its surviving arsenal. The Soviet Union. even af ter

ha~ i ng destroyed the U .S. cities , would stil l  retain a ~er~ large strategic nuclear reserve force. Hence.

there would he no way tha t  the U.S. could Pr~’~eflt the Soviet Union front achieving it ~ or iginally

sought-after  objectives. More impor ta n t ly ,  the Soviet citii.ens would almost cert a inl ~ he t old tha t  it

was the “ii ’iper ia list aggressors ” who had at tacked the Soviet Union and that t I ’  ~gime . through

~igorous action of its armed forces and civil defense of the people ” had “defeated the aggressor

and ensured the survival oF the Soviet state.

It is instructive to also consider the corollary question: Would the re fusal of a U .S. leader to

gt~c in to Si.~~iet demands that  led to 107 million American deaths and destruct ion of most of U. S.

industry  have an efl ’ect on the composition of the U.S. leadership? I be lieve that it would. l-Ience. in

such a conl r ont a lion the leaders of the two countries would face pressure s tha t  would he unequa l

;ind tha t  would l’avor U .S. submit ta l  to Soviet demands.
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Question 7.

Do ~ on believe tha t  loss of life of th i s  magni tude would have a ity effect on the stabil i ty ol ’ the
Soviet regi me? II ’ so . what  efft ’ct ’? It not ,  why ?

Answer

Losses uI such magni tude  probably would have appr eciable but not critical impa ct on t h e

st ahi h it ~ o f the Soviet regime. [her e could well occur Iocalii,ed, temporary breakdowns of s tab i l i ty .

but  such ab errat ions would be eradicated before they became a threat  to the sta t e.  A number  of

factor s indica te  t h a t  the Soviets ~s i l l  in fact m a i n t a i n  s t a b i l i t y .  First of ’ a ll ,  t he  Russian s t a t e .  both in

i t s  Fsa u k t  and Su~ iet t i l a n i I est .~t Iof l s . has a long history i n m a i n t a i n i n g  strong contro ls over i t s  popu-

la t ion.  .\~~ a re~t i l t  t IlL’ S~ ~ ct  pop ul at  ion is nut in~ h u e d  t o reject direct  ion fr om above . Second l~ . t h e

Sos ict s c o n t i n u e  ~i ot i s e l l o r t s  even to day to ensure tha t  no signif i c ant  po ssib le center  of or g a—

niied L t i s seu t  ~. . i i  e \ i s t  ss u t h i n  the  body poht ic .  Thus , in t im e of crisi s , th e re will he no exis t ing

host i le  ~~t ~, u u i i t a t i o ns L a p. i l ’ t e  ut t~ikiiu ads af l t . i gc  ol a te m porary bre akd own of s tab i l i ty .  Third .  the

Sovi ct \  i tnt ‘c the  poten t ia l  (ui su ch tut ~t a b i l u t  ~ and h ave made a concentrated et fort to preve nt

suc h a po ssihil i t  v I l e unci t  i s  o t I t u s  L u t  i ’ i eh i dc a br oad scale iut do c t  r i n i t a t i o n  of the general popu—

Li t t on .  close integ r a l  ion u t  ( l ie ei~ it d efense .ind st r ; i I L ’gic mi l i t a ry  progra ms . and a concent ra t ion  on

t he development and cons t ruc t ion  ui redun da nt  com m and and control systems.

Perhaps more i iupo r ta n ( ! \  . the Coimi mu ni st  Part~ workers and the civil  iIel ~ nse lorces collabo-

rate closely at the local level. creat ini ~ the impression ot the CPSLI as the protector of the people. B~
con trast , i n the United States th er e pro b ab ly would be serious doubts regarding the s tab i l i ty  of a

government that  had failed to prot ect it s people .

Question 8.

Do your calculations include any es t imate  of the probable e ffectiveness of Soviet civil and
industrial  defense measures ? If so. what statistical techniques were used to establish this  level of
probability?

Answer

Our calculat ions have included estimates ot ’ the probable e ffectiveness of Soviet civil and indus-

t rial defense measures. The stat is t ical  techni ques used in our analysis are the same as those which

hav e for many  years been used l,~ (he  Governmen t  to assess the survivabi l i ty  and retal iatory et ’t’ec-

tiven ess of the U.S. strategic forces.

The damage resistance of Soviet fa ctory — area shelters was est iui ia t ed using the  s ante techniques

used to esl imi t a te  the hard ness of ’ S~ s j et uni l i  t a r v s t ructures  (e.g..  command and storage h u n k e r s .

aircr aft  shelters , and missile silo s) . ftmmage resistance of the Soviet expedient  shcl ter ~ s~as based on
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the results of tes t s  in the U.S. of shelte r s constructed according to the Soviet designs . Damage resist-

ance of protected mac hi nery was based on the sta t ic and lm i gh-~xp losive tests outlined in the study

report. We used the same test and analysis methods and the same expert personnel that  are used to

establish the survivabil i ty of’ U.S . mi l i ta ry  systems.

The damag e-prod il cing capabi l i t i e s  ot ’ U.S. re ta l ia tor y weapons was calculated using the forum-

las of the “Physical Vulnerability Handb ook - — Nuclear Weapons ” (Def ense Intelligence Agency

AP-5 50-l-2-69-INT . Jun e 1 969). t’or kill probabilities of nuclear weapons. These formulas account

for all effects of the nuclear weapons , the size amid da m age resistance of the tar get , and weapon

accuracy.  Reliabil i ty and penetration capabil i t y  svere also taken into account. These formula s were

derived from weapons test programs conducted by the United Sta tes Governm ent and are the stand-

ards on which retaliatory e ffectiveness compu tations have always been based .

Question 9.

Do your calculations include any estimate 1) 1 the statistical p r ob a bility that the Soviet Union
intends to wage an offensive nu cl ear war?

Answer

We know ot’ no credih~e method of estimating the statistical lmroba b i l it y of an in ten t ion .  More-

ove r. the security of the United States should not be based on a hoped-t ’or absence of Soviet hostile

int en t io n s  since such in ten t ions  could develop quickly .  The United States should have the capabi l i-

t ies necessary to reli ably deter Soviet aggression or to defend i t selt ’ against the mi l i ta ry  forces

possessed by the Soviet Union .

Question 10.

In a smuch ,is the Soviet Union is po ten t ia l ly  thre a tened wit h mili tar y a t t ack  front China and
svit l i  re b ellion among its Easter n European cl ie n t  states s i tuat ions  in i tO way faced by the U n m t e u l
States i’ it  not l ikely that  the i r  industr ial  and civil ian defense measures are dr i~en more by th ese
considerat ions and less by the idea of threatening and coercing the I T nited States ?

Answer

It i~ not rea l i s t ic  to assume tha t  the Soviet tj n i cu n is threatened with a m i l i t a r y  a t tack from

(‘ hu i n a.  M i l i t a r y  anal ~ st ~ general ly agree tha t  the large standing army of the PRC is neither posture d

nor equipped ‘or po wer pr oject ion any signit ’icant distanc e beyond th e C ‘In nc ~ c borders. These

aui a I ~ sts .i!sc’ agr ee that the  small  l’R (’ force of nu c lear  miss iles is n ia i u i ta ine d in a dek i s i ~ c ~osl nrc

to e n hl4nce I s sti r s i s a h i h i t ~ This po sture does not allow them to under take  an or l cus i v e  s t r ik e  w i t h —

out o u t su de  . mhlc prep a r a tio ns . These p rep a ra ti ons . if started . wou ld u n d o u b t e d ly  I L’ det ect ed h~ I

S O V I C I S  and m i g ht s~eIl cat ’s~’ a Soviet preempti ve counterfore e s t r ike .  The PRC bom b er t or ee is
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i l l—eqti ip ped u ehu a l k ’i i ge Soviet air  defenses and highly vulnerable to the Soviet fighters stationed in

a m L’as near the PRC bor der.  lit  add i t ion ,  i ts  project ion range is severely limited.

1 he So~ let  proble m wi th  respect to the  PRC is essentially one of containment :  i.e .. border

di sputes and po ten t i a l  creeping encroachment  of settlers of PRC ethnic ori gins. They have reacted

to th is problem b y s ta t ion ing large numbers  of regular arm Y troops. KGB border guard s . ai r

det ’enscs. and fi ghter  a i rcra f t  along the Chinese border. Given the PRC ’s present lack ot me cha i iuz a-

tio n. road s logistic support , or industr ial  base to conduct atm e f fec t ive  o t tens ive  in to  the Soviet

Union.  ii:: Sos let troops presently stationed along the PRC border are deemed more than  ade quat e

to con la i i l  m v  PR C expansionist  thrusts .  Furt h er .  giv en the prese nt marked asymmetry  in nuclear

a rsenals as svell as the Soviet air  defenses , it us inconceivable tha t  the PRC would in i t ia te  nuclear  svar

wi th  the Soviet Union .

W ith r e fere n ce to t h e Easte r n Eu rope an states , the inference that  the Soviet Union is (‘aced

with  rebellion of its cl ient  states appears to he unfounded .  While it is true there is dissension in

t hese stat es , it is a i sm t rue t h a t  the popula t ion is very well controlled b y a co mbina t ion  of Soviet

and indig enous troops . l ’hie Soviets must h ave a much  higher  confidence in their  ab i l i ty  to control

the se states th an  A unc r ic au i s  are wi l l ing  to admi t .  If they did not one would have to ser ious l~ qt ies—

t ion svhy the Soviets have embarked on such an extensi ve progra m of ’ c i vil de fen se she l ters an d

oilier protective measures in these client states. Further , a scenario in which the U.S. and USSR

• have e xperienced an exchange of ’ nuclear weapons svil l undoubtedly include a t tacks  on Soviet and

probably in digenous mi l i t ary  faci l i t ies  and forces in these client states. Thus. their  populations svull

have been placed at sonic degree ol ’ ris k by U.S. weapons. It is d i l ’ficu lt  to believe they svi ll then  risC

up in rebellion against  the Soviet Union (which will s t i l l  re tain a sizab le arsenal of ’ nuclear weapons )

if faced wi th  no hope of support from the United States. In any event ,  it is apparent that  the Soviet

troop s stationed there would he more than adequate to quickly crush any uprisings. One facet of
• this control.  f re quent ly overlooked , is the complete dominance by the Soviets oh ’ the command .

co mu t ro t ,  a nd communica t ions  m echanisms of the indigenous forces . Any a t t empt  to use these forces

agai nst the Sosiet s must .  ot ’ necessity. be spo ntane ous . individual  un i t  el ’I’or ts si n ce the  mea ns to

coordin ate  them remains II ru t ty  i t t  ( lie control of the Soviets.

l:r m uui the above., we L’auiul o t  i n au i v  ss i~ conclude I hat  the  Soviet indus t r i a l  and civil ian defense

measures arc dr iven more h~ co nsiderations of ’ China and I’ , i t s t cnm Europe t i t an  by competition with

th e United State s . While  it is cer ta in  t h a i  the Sos lets j ew civil det ’ense measures as pro t e c t ing

.ig , iu nst hot Ii the I ‘ S. and P R (’ . f l u e  prim a ry I h r uu s t  c l e ar ly must be against the U. S it is i l log i c al  to
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infe r that  the Soviet preparations are driven by threat of ’ rebel lion from client states that possess no

nuclear weapons , especially when the USSR expends considerable resources bui lding civil defenses

for the people and industries of ’ the client states.

Question 11.

In view of ’ these gross strategic disparities between the U.S . and the U .S.S.R.. is it not true that
- ‘ the Soviet Union has a lower tolerance for nuclear destructi on than the United States , because it is

subject to uncertainties on its borders from which we are free?

Answer

In my opinion , the Sino-Soviet border disputes and the occasional dissension within the

Eastern European client states do not consti tute a “gross strategic disparity. ” Rather ,  the Soviet

Union appears to he more t it an adequatel y prepared to cope with any potential  problems on its

borders. Even after  an all-out nuclear war with the United States , the Soviet Union would have

remaining a strategic reserve force more than adequate to deal with China . Europe. and svlia lever

might he left of the United States. (See Figure A-3 of the study report. ) In addi t ion ,  th e  Sosiet

non-central syste ir i s (medium bombers , cruise missiles , and medium-in ter m ediate range bal l i s t ic

• I iii issiles) would survive in numbers suff icient  to provide a second , ful ly independent  capabi l i ty

against China and Europe. Moreover . Soviet conventional forces . together with the materie l and

logist ics 10 fight a war , wou ld prov i de a thi rd in depe n de n t an d ad eq u at e capabil i ty .

It is also, in my opinion ,  the United States that has the lower tolerance to nucl ear destruct ion.

l I m e Soviet pop u latio n. notw ithstanding desires for personal t’reedom. is well disciplined and firml y

ct~imt ro fleif by a regime tha t  continues to be effective in suppressing dissent. Since essentia l ly all of

the in to r ma t io n  they svuuld receive in the event of a nuclear war would be from the Soviet gus em-

mn e n t .  t h e  c semi t s  svi ll be described in a manner which can only cause the Soviet people to blame the

-
‘ 

Un ited Slate s for the destruc tion.  As was the case wi th  the American people following the a t tack on

Pearl Harbor . the i r  p opulat i on will un doubtedly  he made more cohesive against a common enemy

svh o h .u~ “ss i t h o u t  p rov ocatio n wreaked this horrible d isaster on the peaceloving Soviet peop le.

By co n t ras t ,  many people in the U .S are prone to express their  dissent by rioting and violence.

Wh en one consider ,s t h at in I 9(~ t he United States had to deploy alniost a f’ul l division of troops to

its capito l c i ty  in oi’der to q L u e l l  55 idespre ad r i ot ing.  loot ing ,  and arson , it is apparent that  na t i o t i ahhv

our populati on is total ly unp repared to deal wi th  the consequences of IlUclea r war.  Fur ther . ~~
m n u t comis id er th e (act tha t  people have been deceived in t o L u e h i t ’v ir t g that  a nuc lear war is ( lie end o~
the world and t h at if such a svai occurs hie ~ will  all die. These facts emphasize the d is quie t  lug
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rL’a l i / a t ion of ’ h o w  tota l ly il l—prepared our nation is to deal wi th  such an event. On the other hand.

t he Sos ct ’, b a s e  throug h years of psych ological condit ioning.  practical t ra ining ,  and physical civil

de fense prep arat ion s provided thei r  people svi th ti m e basic mental a t t i tud e s  and tools to cope with

sti cli a catastrophe.

Question 12.

If ’. as you say in your testimon y p. 1-80), the Soviet Union wants to avoid nuclear war and
would not in i t i a te it except as a last resort , why do you be lieve th at  they would run the risk of ’
provo k i n t ~ on e b y a t t e m p t i n g  nuclear ex tor t ion?

Answer

‘ F l u e Soviet V t i i~~ ii ieWs svar ‘‘ as ~i c on t inua t ion  of policy b y m i l i t a r y  m eans .’’ They hope

and pla n on obta ining the i r  polit ical  goa ls w i thou t  ti m e use of ’ war .  I lowever. “. . .t lie Communis t

P am ’t \ of ’ t i m e Sos iet Union always hekl and now holds tha t  the class struggle between the two

s~ s te in ’,  (l ie capi ta l i s t  and socia list will  continue. I t cannot be otherwise ,  because t he world oti l —

look and class aims of ’ socia lism and capital i sm a l e  opposed and irreconcilable. ’’

In general .  Soviet leaders recognize that  the role of the USSR its a mi l i t a r y  superpower pro -

v ide.s t he base t ’or a ik na m nic  Soviet t’oreigr t policy. ‘[h e y  believe tha t  the changes in th e U .S. Sov iet

mil i tary b a lance have led to political changes and given rise to new opportuni t ies  for (lie Soviet

U nio i m to shif t  the “correlation of forces ” still t’ur ther  in its t ’avor. The ultimate Soviet objective , as

Brc ihnev has indicated , is to ac h ieve a power post ur e su ch t ha t “. . .no question of ’ any importance

in the svor ld can be solved wi thou t  our I i.e. , Soviet I part ic ipat ion , wi thout  taking into account our

economic and mil i tary mig ht . ” Thus the Soviets seek a power balance in which they would deal

with the U.S. and time rest of the world f ro m a position of superior strength.

The preceding discussion clearly shows that while the Soviets seriously want  to avoid a nuclear

war , they do not in tend to ahan (lon their  quest for changing the world social order. They perceive.

and in my opinion qui te  correctly. that  the risk of ’ nuclear war is quite  low as long as they  have a

posi tion of ’ superior of fensive strength coupled with t ime abil i ty to l imit  damage to th em selves. The
‘

~~ 
Unit e d  States , i n contrast ,  remains t ’u lly exposed to intolerable damage.

One can also ask why (lie Uni ted  State s a char ter  me m ber of the United Nat ions , a n orga rm i /. a—

lio n charged wi th  keep ing peace i i i  t ime world m ’isk ~ u 1 nucl ear war dur ing the Cuban missile con-

f ron ta t ion  wi th  time Sovi et s  in  I 962. The ans svers f’or both t h e  1962  confrontat ion by mite U .S . . i n d

potent ia l  Sos j et t li re a t ire t h e  s a lu t e .  The nation with (lie superior posver . wh ile re c og n i / i t i g  I ha t

some risk e x i s t s . u~ t ie v e r t hi e less  svi hl i ng t o  ta ke that risk in order to ac h ieve a v i t a l  poh i f i ~ . mI obj e ct  se:
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i.e..  as b u g  as ot ’t’ensive at tacks are not ini t ia ted , time nation svith the superior force is taking only an

extremely snm all risk tha t  his opponent . rather than yield a single political advantage , will  commit

national suicide am id initiate or provoke a nuclear svar.

Question 13.

The evidence cited in your statement and study taken from Soviet strategic and civil defense
literature suggests only that the Soviet Union be taking measures to protect population and industry
in the event ot’ a um ucl ear svar , not that it is planning to wage nuclear war. What is there to substanti-
ate your imm f erence that  these defensive capabilities portend an intention to wage nuclear war or to
att empt miuclear coercion?

Answer

I (lid not infe r that the Soviets intend to wage nuclear war. In t’act , such an infe rence would be

contrary to ti m e published statements of the Soviet leaders. These same leaders. however , have stated

that  they intend to pursue “wars of liberation; ” to continue their unrelenting struggle against the

West: and that  svar. including nuclear war , is an extension of policy. They have cautioned thmeir

peopl e t h at iii t h e process of ’ this struggle nuclear war could occur as a final desperate nmove by the

West to regain its (‘om m er posver and that  the Soviet Um i ion must be prepared to survive, recover , anti

emerge victorious fro m such a war. These factors , taken together with the considerations discussed

in time answer to (lie previous question , indicate that  t h e  Soviet Union intends to continue using i t s

powe r to get its svay in the world.

Moreover , time t inmi n g of the Sosiet civil defense preparations creates aim inference of its osvn.

‘[he acceleration of Soviet civil defense preparations did not occur when the U.S. had nuclear supe-

r iority and was threa tening  the  Soviets with “massi ve retaliation . ’’ instead , the program was

acce l erated in t he ear ly I 970s . iu m the era of ’ detente . wlmen the trends (see Figures A-2 and A-3 of

time st udy report ) showed tha t  a nuclear  war-winning  capabili ty svas wi th in  time Soviet grasp.

Question 14.

Es’eii if the Soviet Union were wi l l ing  to risk an avoidab le nuck ’ar war amid es cmm it ’ t h ey be l ieved
thei r  civil and in dust u ’ia i  det ’emmses gave credibi l i ty to t heir threats , what reasons do you believe they
h .ive for expect ing time United States to back down in a confrontat ion?

Answer

For (lie past severa l ye ars . Soviet spokes m en have pointed out t h at time “correlation of forces. ”

a term which includes mi l i ta ry ,  economic. and po l i t ical  posver . has been shif t ing iii t ’avor of the

Sov ict Union and that  for t h is re as om m (lie U .S. is already h e im ig forced to hack down. For example.

t hu t ’ Soviets asserted th a t  time SA[.T I agree m ents represented a change in U .S. po licies tha t  was

forced (in time U.S. by Soviet power:
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T i m e  s t r a t eg iL  course of ’ S. policy is nosy cha umg ing  before our “cry eyes trom “pax
Aimicr ic ~ina ’’ t i m e  .‘~mn er i ca n i ie d  f o r m ula of ’ world dominat ion  to a def ’i n i t e  f ’orm of ’
necessit y fo r  p e a c e fu l  coexistence. But ,  we must clearly unders tand  that th is  change is a
forced one and t h a t  it is precisel y time power the  social . ecom mom i m ic and , u l t i m a t e l y ,  mili-
tary  posver of ’ ti me Sos i cE t i m i io m m and time socialist c ou m mtr ies  t h a t  i5 compel l ing Anmerican
ru l in e  ~‘i iLk ’ s to euugae e  in an agonizing reappr a isal of values. t ‘‘A Triump h of Realism .‘‘
K ‘in som c l sk a i a  Pravda. June  4. 1972)

This belief s’, as f ’urt  h er  ampl i f i ed  i m m au ed i t or i a l  in the Mas h 073 lso,n,nu,ust:

I mn peri al ts n’i I is Ct ’uui mpelle ( l to adjust to time nesv condi t i o m m wher e in  the e orrc ta t io m m of ’
forces it t  t i m e  svor ld arena u , us el man ge d it i  t’aso r of ’ peace . progress a nd si 

~~ i ah i s m . A co ns id—
eu - able mole  in the s trateg s of ’ the  i u m m j ’ue r ia i i s t  powers is a lso played by ( lie real i z at ion t h at a

un clear  ss at svou ld be suicidal  for  cap i ta l i sm.

(ins’ t ’u l t ’i ih in en t  of t h is ess svas the October 1 ~73 M i d d l e  East svar . where  a Sos iet t h r ea t  to

intervene caused ti m e Uni ted  States to restrict del iver ies  to Isr ae l .  t he reb y  b r ing ing  about  t ime release

of the  encircled Egyp t i an  a rmy .

M ars lmiu l  Gr e ch i ko ’s s l e w of time ma t t e r  was tha t :

It  was pre c i sely ti me change in the  correlation of ’ f ’orces it m favor of socialism au md the
p ’ O. .’C ss of time r e laxa t ion  of tension tak ing  p lace on th is  basis which prev ent the  (h unger—
ens  er up t ion  of ’ the war in (he N ear Last f ’r on m assunmim mg di m ensions thr ea te n imm g universal
Peace.

ti m Angola. t ime Uni ted  States backed down svit li n i im m imunm protest aimd no effec t ive  counter—

act ions . ‘l I m e Sov iet leaders could log i cally view these events as an emer ging tetmdency of t ime United

States to back down in eon (’rot mt a t ions .  Once such a p attern of ’ commcess ion s is established , it  is

inereasi umg ly d i f f i cu l t  to halt  tIme process.

As (lie corre l at ioim of forces sh ifts fur ther  ium (‘avor of (lie Soviet U m miomm. it is mi ot u m mrea l is t ic  to

believe tha t  (lie Uni ted  States would be will ing to back down in conf ’ro m mt a tiomms evet i imiore

impor tant  (han Angola and time Middle East. By 1978. (lie Soviet Uumio u m svi hl imav e g a immed a ‘‘wa ; —

wim i u m i n g ’’ capabi l i ty  coim ipara hi e to that wh ic h ( li e United States held in 1962 dur i m m g ( lie Cuban

mi ssile crisis. (Sec Figure .\-3 of ’ t he s tudy report . )  TIme Soviets believe we h ave r at ioi’ i:il lea s l e rs i mip

.iu m d t h at (lie U.S. leaders h ip. when placed at a major disad vantage , as t ime Sos-j ets themselves were iii

I Q
~ 2. ca im he l ’orced to acquiesce to Soviets ’ demm i a m md s iu m t ’i t tur e comm f’rom i t at io mms.

Question 1 S.

[‘lie sc e t i a r i o  for  nuclear coerc ion suggested in our tes t inion requires tha t the Soviet Union
b a se a b ig ht on t ’ide m mce I mat  t ime Uni ted States would u mot e m mga g c in n u c l e a r  svar. if ’ i t s  s i tal  intem’est s
were t hm rcaten e d , Wl m au  i i i  for mat ion th () y~ n have t i mat  t ime Sos iet leaders b a se th i s  h igh s’ofl f id ei m s e or
svl m at fac tors  would c u i t i ( l c  t h mem i m t (  I his h mig i m co u mf ’ide nce ’?
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Answer

We ca imno t identit ’y aim interest of (lie United States so vital tha it would be wortim “d ef ’endin g ”

at the expense of a 100-million -plus American lives , destruction of most of ’ American ’s industrial

capability , amid a postwar u mmi l i tary bal amice such that America ’s future could be dominated by time

Sov iet Unio im . It is ironic that because of American adherence to our own concept of deterrence time

Soviet leaders can h ave hig im confidence that the U.S. would not engage in nuclear war , even to

pr otect a “s i ta l  interest. ” Indeed , t Im e Soviet l eaders ’ confidence should be fur ther  reinforced by the

realistic and candid statement s of ’ time A imual D efense Depart m ent Report (FY 1 977),  whic h

implies timat even if time Soviet Union attacked the U .S. strategic forces the U.S. immi ght not neces-

sarily respond since in suclm a im a t tack time Soviets could ”. . .  wit lml mo i d a large percentage of their

forces with which t im ey could retaliate in ki um d ” (p. 47).

Questioim 16.

At diff ’ere u mt poim its in your test imoim y. you say that exte imsive civil  defense measures are
“destabil izi n g  to time str ~ite ~’ic balance atmd that  ti m e United States needs to undertake sucim measures
in order to re gai u m the stabi l i t y  of ’ time strategic balance. Are civil ai md industrial defenses intr i n si ca ll y
“sta bi l i z i mm g ” or “destabi lizing ?” Historically ,  bias not time adoption of “destabilizing ” nmeas ures in
order to achieve stability led , instead , to new rounds of instabi l i ty?

Answer

1mm time s tudy report and nmy testimon y. the discussion of strategic stabil i ty was in coumso na nc e

with  the def in i t ion  out l ined in time Annua l Def ense Department Report (FY 1977 ) u p .  45 , : i. e - .  a

“ . . . s i t u a t i o n  in wh ich nei ther  side will see aimy advantage ii m in i t i a t ing  the use of strategic forces , ”

Moreover ,  both time prepared test i m mmon y and time s tudy report noted specifically that  time U .S /USS R

sf r: it eg ic rel at i on sh i p h a d  n ot heeu m destab i lized b y Soviet civil  d etetm se s al otme hut by the combined

- 
: e f fect of ( Imese civil d ,’ls ’ nscs and incre :is iumg Soviet offensive power ,

In more specific term s , t he prese mm t i n s t ab i l i t y  is caused by:

a. Time growing capa bil ity of tIme Soviet Uu m ion to itm iprove the i r  mi l i t a r y  adva m mtage h a t tack—

i u mg t u e  U.S. strategic forces. The dep loye i forces of the two sides are r oughly equivalent

(Fig. A—I of time study  r epor t ) .  By a t t ack ing  time U S .  forces , time Soviet Union would gain

time position of military superiorit y sh own in Figure A-2 or. it ’ t I me U.S . sought to redre ss

th e imbal ance .  the superiori ty slmosv n in Figure A-3 .

h. The Soviet Union fo llo witmg an attack on U .S. strategic forces ss’ould st i l l  retain a scu’ ~
large portion of ’ t i meir  orig inal strategic force (See Fig. A-2 of time study  repor t ) .  a factor

wi mi c l m time DOE ) i :port notes could deter the United States from u si mmg its deterr L’;m t l’or ce

in response .
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c lum th is ’ es ciii t hat  f lue  US, did resp om md t o a Soviet a t t ack , t im e Sov iet c ivi l  ~le f ’eu mses ca u m

h u n  it t i me iha iu l a g e to a level ( h at t hue Sos’ie(s k u mow ca lm be tolerated .

d. Su m 5 e Sos ie( c ivi l  def ’cu mses svihh al l ow time USSR to recover l ’ro m mm a nuclear  war n m uc hm f~ist er

tha n tI m e U u mited  States ,  am id s im mce t ime USSR svou ld retain n m i l i t a ry  super ior i ty  at t lie end

of ’ a nuclear  s~ , u r . lie Soviet tj um io u m could cont inue to domina te  or at least su bs ta u m t i al l ~
i n t lu i e mice  time Um i i te d  States in the pos tsv ar period . Thus time Soviets could be re ason: ibl~
eer ta i t i  t i mat  t ime  U .S. would no longer stand b et we eum the Soviet U um io u m atm d i t s  global

obje ctives.

1 he issue theim is imot sv h met h mer  c iv i l  def ’ei ’ises are i n t r im i s ica l ly  s ta bml i i . i u mg or des ta b i l i z ing .  ‘F lue

issue is t h a t  ti me st ra teg ic  u’e l: ’t i on s lm i i u  betwecum time U S .  and the  Soviet Union LS 11011’ l I i 1 . S t U / ) / c .  U S.

cis 1 de f ’eu ise pr epa ra f lo i ms  by themselves could not eu mti re l y  remove the i t i s t ab ihm ty  caused by time

ses ~‘ ral fac tors  ou t i  m e d  ~u hose ,  Such prepara t ions cou ld.  however . mak e u muc iea r  svar less at t  ras’t is ~
‘

f u r  t i m e Soviet Union aimd mmmore survivable for the Uni ted States.

Question 17.

I t ’. as you sa~ on pages I an d 73 of yo ur s ta te m en t , no m m- i mmi h itary ( civil  and indust r ia l ) defense
uumd e r u mmines  m m u cleat ’  deterrence , j ust like an ABM system by provoking destabilizing f ’ears of ’ a f’i rsm
st rike. sv i u ’ . sho uld time U m mited States im mcur this  increased risk by goimmg beyond its present l inmi te d
pr ograim m of ’ ta l l—out  sh elters?

A nswer

It would not necessaril y be correct to say that civil and industrial  defense unde rmines imu cl ear

dete r i ’eumce b y p rovoking destabi l i z i img fears of a t’i rst strike. Time stat eumment said t h at “civil defense

u m i d eu’ n mine s deterrence b y p r otee t i u m g an agg ressor ’s ec ono u m m ic amid political assets against reta i ia-

t i o n . ’’ I lc tmce U. S. civi l  defe imse preparations would h o t  increase any risks to time Uni ted States.  In

tac t .  since for time reason s not ed in (lie aumsw er to time pre v ious qu e sti o tm . time U.S. deterrent  eoimcept

h a s  been iii ulei ’mnimiet l a n d the  ~t u iu tegic  relat ioumsimi p is now unstable , time U.S. now t’aces a f im m i te  ris k

I h a t  u t im ic lean  war mi gi i t  occur aumd a relatively large risk t h at nuclear  b l ack ummaml  or coer ciotm could be

a p p hies h .  U. S. cu’ s ii d e f c u m s ’ .’ pm’ s’p:i r at ioi m s could reduce bot h time mima g u m i tude  amid t ime po te n t ia l  cou m se—

qu e u mce s of t h u s  isv .

Quest ion I S .

J ut v i5 ’ss ‘ I t he  u u u u i v e r s ~u I t e t m d L ’t mcy of popu la ( io um and un d t i s t n ia i  capaci ty  to b ec om ime coneen-
tr ~itc s h iu m i e l a f i s  el~ sm a l l  area s . sv’hr do yo u relate tim e des t ruc t i on  P ote n t ia l  of ’ U . s .  s t r . t f eg i s ’ forces
to f l u e  ci i  t i r e  geogra p hic s’\~~ i u t 1 ss’ of ~4X1~ mi l l ion  squ are miles of Soviet te r r i to r r  (pp.  I —~ 3 . ~~4 of
t e s t i m oum ~ I, t i me o s e r s v l m e l u m m i ’ m g  p ropor t ion  oh ’ sv imie li  ~~ ti t iu l l iS  umo sv or t lm w hile  po pu la t ion  or i nd u . u s t r u ~u l
targe t s ”
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Answer

The et ’f ’ect of tI me Soviet civil defense preparations is to reverse “time universal tendenc y of

populat io n am id iu mdus t r ia l  capacity to become concentrated im i re lat ively sum ma il areas. ” For popu la-
( ion ,  this reversal is obtained t h mroug h ev ac uat io u m and over (lie loumger term wilt  be facil i tated

ti mroug i m coIoc~ut i o n  of umew h ousing uni ts  wi th  th e dispersed indus t ry .  For indus t ry ,  this reversal is

being obtai m med through the dispersal mec lman i srn sh own in Figure 10 of the st tmdy report .

Because time thrust  of time Soviet civil  defenses is to disperse pot em mtial  targets over very large

areas , not ing time areas whi ch can he covered by the U.S. arseuma l provides a uset ’ui perspective,  par—

t icu 1ar I~ si nce many Americans h ave long been coum d itioned to accept time nmyt h  of ‘‘overk il l . ” Fur-

ther itm t’ornm :mtio n on th u s mat ter  is included in the answer to question 19.

Questio mm 19.

Does your data indicate what proportion oh’ Soviet territory is occupied by time nmajor ity of its
pop u la t i om m or t im e umajority of ’ its imu limstria l capa city and , if so w i ll you make those figures available
to the comnmi t tee ’.’

Answer

The Soviet urbaum population (about  h alf ’ of the u matiouma l Iota!) is ium n or u m m al day-to-day living

concentrated in a small fraci m- ~in of one percent of the Soviet land mass. It is f’or this reason t h at

U.~ . sveapor ms could exact ime a vy destruct ioum if t ime population is rmot e su cua ted  (see Fi gure 6 of the

stud y re l)ort ). I f evacuated to time collective t’ar nm s am md ou t ly ing  vill ages , the urbat i pot iul a t ion wotikl

I)e d i s t r ibu t e d  us er  about 2 7~ of tim e Soviet land area. If ’ (h e ev:u c t i L ’es are fur t h er d i s t r i b u t e d  in to

no nagricul tura l  areas surrounding time cit ies , time urban p o p u la t i om m could be spread over as t nwe lm as

4~ of time Soviet Un ion .

Time iu i i l u s t r i a h  ~h u s pe i sA i l l u s t r a t ed  iu m Figur e hO of time st iu r l y report i ;mc lu de s  h ousing t’or time

work l’orce . [knee , in the  ‘u t  ii re. aim increasing sh are of ’ time “urh .  n ’ P01)0 i~i t ion  s vihh in no rn mal

sl:u y -to -sl ~iv h i v i m m g  be dispe rsed over an area t h at could grow to as much as oume-t ’our t i m oh the Soviet

Vim i o u m ,

Si r mc e t ime locat ion s ot ’ f ac to ries caum be pu ’cci se i de fined.  industr ia l  t a rge t ing  is based on t u e

act ual I ’~ic(o r y—b y -t ’as to ry l ay o ut of the Soviet indus t r i a l  s o m m m p h e s .  i lem mce.  ss e have t m o t aggr egate~I

t h i ~’ t o t a l  area sO ’.ei’ csl b y Soviet iu id us t r y .

Question 20.

Since t i me large r e la t ive U.S. :udv ~u um1.u ge i ;m re- cu mtr y v ehucle s  (ov er 8.500 to less t i ma m m 3.500 ) per-
nmit s  t ime Un i t ed  States to targ et more aimmm— po i n t s  or to P lace more warheads on fewer .u i n m— poi n t s
( l im i ts uc u t r , ih i ,  lag hardened s i t ’ s ) .  sv h my do you  assl iu mm e t i mat  (tie Soviet Union w o u l d  h ind  a nu d e
~u t t , l L k  ‘‘ t , i i. . r , uHc . ’’ whi le  f or  the Uni ted  States it wou~d he d i sa s t r ous ?  G iveum the im i mba hans es  in

_ _ _ _  
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‘ f t  e i i s i  v e aun f ,.k’ I ’s’ u i ” i ’ — ‘ s’~ip a h i i i i  is’s. it  my ouihul  appear to be equal ly  di sast rous f’or bot lm.  Wh at a ssulm mp —
t I ~ t 1s a nsi cal~’ u i h a t i  i ’ ~ are required fo r  ~ oui to arr ive at tIme co m m cl u s i o u m tha t  nuclear  a t tacks  would be
hct umgm m ton  f lue  I. ’ 5.5. R . amid ~~u l a s I  rop hmic  f u r  ti me U .S. ?

.-~imswer

Ii w , u u u h & i  be in~ i) rr s ’ s t  ho i t i i ’en t h a t  t ime U m miteth States has a large ad v antage  in of ’f ’e u m s u ve  c~i p abi l —

it ies. Fi g ure A-I  of t ime s tud y  report shows tha t  ‘‘numbers of war h eads ’’ is time oimh ~ nmeasur e of ’

m m i h i t i r \  povs’er in v v hm ich t I m e Uni ted States will cont inue  to hold an ad v an tage : t i m ’.’ Soviets  svi il  be at

par i ty  or s u p e r i o r i t y  i t m t ime o ther  mmm ea sure s .  More over.  e o u n t imm g (lie im u m mu bers of warheads t i ma l  e ac im

side has s a pool’ vs av to measure mi l i t a ry  s ( re n gt i m since it does not acc o u mm mt l’or tIme size or accuracy

ui the warheads nor time su t rv ivab i h i t ~- ’ an d penetrat ion cap ability of ’ the u h eh is ’ s’ry s~ sleins .

l im e p ort ion of ’ i miy test i mu mon y  to whic h ( im i s  qu e st ioum ref ’ers stat es ( ha I ’’ . . .  sh ould ti m e So v u e t

e \c5’U te  N ci s’ il slef ’e im se plans.  tIme cou mse quem mce of ’ f ’u u r i h mer  esea lat io r m would he disastrou s to ( l ie

L imite d S ta tes .  It u imi g ht  vve hi be toler ab le to time Soviets. ’’ Aim ex a m mmp l e of such ‘‘l ’ur thmer  esc alation

ss~ uumhuh  i’u~’ a S~ ‘s et a t t ack  on U. S. strateg ic forces. lime outconme of svhi s ’im is s l mow um i m m Figure ..\- 2 of ’

( lie stud s repo rt.  If suc lm an i u mcid e imt sve re to occur iii I 980. ti me U .S .  and USSR would end up s s i t hm

aim appr o \ i ma t e lv  eq ual umum n i ber  of ’ war lm c ads wh ile time Soviets would h mave a 4 to I a dv am mta g e in

throw weight . ,~ 
i t )  to 1 advantage in megatons , and a 2 to I a ihv a m mtag e imm time num ui ber of ’ missiles

and bombers. In s’q u u iv a l e n t  warh eads, a com pre hme umsive nmeasure of ac t u a l  capabil i ty to destroy

targets . the  Soviets would ima ve a 3 to I adva u mt a g e. Hence , one consequ eumce of ”t ’ur t h mer  escal atioum ”

wou ld be to give time Soviets a clear superiori ty i n of ’ f ’ensive power. ( liven if ’ t ime U.S. a t tacked f i rs t .

(lie Soviets would st i l l  have su per ior i t y  in equi v alent  war h eads. )

ri me Soviet civil defenses h ave time effect of m mm a g mmit ’ying ti m is superiority in offe umsive povver.

Table A i l lustrates  t ime ef ’f ’ect of ’ ha rden ir mg on time imu mbers of ’ U. S. warhmead s required to des mr o~
immd u stri al  mm i a eh mi mm e r y .  I )epending oim time size of time fac tory  area. hia rdeumim ig could h ave time sanme

ef ’fect as a 2 2-t ’oid to a 43—f ’old ilecrease in time number  of U.S . SLBM current vvarhe ad s . liv ei m time

bomber l ay uiom v i m weapons . whose eff ’ecti ve u mess is icss sensitive to Im ardem m imm g t h an t h at of o t h e r  U. S.

warheads ,  would he subj ect to a 3— to 9—fold decrease. l) ispersio im of su u maller indus t r y  as i l lus t ra ted i u m

I ‘ i eui i ’c 10 of the  s tudy  report.  h i s  (lie effect of au 8—fold reduction iu m im u u mm her s  of U.S. SLBM war—

lm e~ids eveuu  if ’ t i me n ma chm i mi erv  is miot hardemmed.

Jim s uuu i m.  I lie S~ v i c l  Vu i ~im u u i ~ weU f’j mms l su ch esca la tioum tolerable ii i! e.ve l i t e v  1/ic t i ed  (/ ( ‘le , i .ve

f l /cl//S i t /ut /i it has f ) I / / ) / / ’~/ iC c/ and i.s /n ’t ’/mi’t ’t/ to implenu ’nI. Time assumptions ammd c al cuul: i t  io u ms of

P0t~ 1it1al  s l a umm ag e  t o t h i s ’ USSR have  b ee n descri b ed ui t ime uu i s s s s’rs to u h ui e s ( iomls I .  lii. l b .  I d .  I I .

I umm , and ~~ . ~\ s ’ , u s s u u u u l e  t Iu ~ut h h e  s l u i es t i ou i  does not ii m ’iply t h at ( l uc r e  u s disagr s’e m mme n t  over our s t a t e .

i u ts’l t I h a t  nuc le ar  sv~ir vvou ild be disastrous to time Uni ted  St a t es.

B-27

T
~’i_~_i ~~~~~~~~~~~~~ ~~~~~~~~~ 

- - 

~~~~~~~~~~~~~~~~~~~~~~ 
‘— — 4 ” . , ‘, . - ‘ ~~~~~~~~~~~~~~



D l 80-20236- l

>-

Os

= 
,p >< <Li~I L.) ‘~~LJ ~~

•~ : ~~— Li

~~ _ i_
I I ~ 

r-~ ~Li ‘-4 — ‘~~
‘ ‘ ~~ 0

~~~ 4-4 c~

0)

I—.
~~~~ - LUi (‘4 (‘4

~~ C/) Z o
U.J V) 0 ” ~~E-.

_ _ _  _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  
E ZI.- —

Li Z O ~~~~~~ (.D
—~~ I__ l~~I—.
LU ~~~~~~~~~ (‘4 ,,4 CO Os

LU
9 O O C ~
—~ — ,

~~~ 
‘~~ Li ~~

Li E-~~~o
t.Li ,..J ’-.

- 

, ,  — 0
— -4 ~~c1)
I— - 4- ’

~~~

_. , L,&,J X 
~ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

I— -

z u e
— I.-. C zU,. — ..4 ‘-I .

~4 Q (~ 4-4
Z~~~LL

± ~w
Co 0 —J ~~ C) < w 0 ~-. 

‘
~~ ~~-~~~~~~~~~ ‘/,~~~~~ ~~~~~~~~~

Li

—~~~~~~~ _ _ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _ _

B-28



~ - - — ‘  —

1) 180-20 23 6-I

Question 2 1.

Si n ce sui f ’f ’icis ’ um t ecouio u mmic or immdus t r i a h  capacity would survive a l i u mmited u m uclear  a t tack mm a rmy
case, it vvo uld appeal ’ t h at your conclusions deri v e fro r mm a large— scale nuclear at tack.  Is that  correct ’!
If this a ttack or exe lma m mge svere spread over several days. vvou ld it be possible f or  time U.S. to deter-
umi ume wh ere survivi u m g Soviet im islui stry amid population were located auiu h tar get these areas . siu m ee as
you sa\ . our m m met im ods of vei ’it ’yi i mg these facts are extrenmely good?

Answer
- “ O u r  coimc lusi oum s are based on a large—scale nuclear at tack.  h i m my test imony.  h owever . I m di—

cated ouul y t i mat t ime U.S. would k n ow if ’ time Soviets actually in i t ia ted  an ev a euat io u m of t h eir cities.

boll ovvin g a Soviet at tack ou m U.S. forces amid a fi rst portion of ’ a U.S. reta l iat iom i ag ai m mst Soviet

eco n o mmm i c and polit ical  assets, it woum ld be h igh l y um m l ike l y ( i mat time United States wou ld h ave re m mmai n m—

ing the means to determine time location of Soviet surviving industria l  l’ae ih it i e s or population.

Question 22.

\% hmy do you comm e l m ud e that  the Soviets would h ave a bargaining adva imtage over the U.S. it ’ i t
requires ti me in two ho four years to recover h ’rom a U.S. nuclear  attack ’! ‘W ou m id not your  projected
imi duis tr i a l recos’er~’ periods (2—4 years for time U.S.S.R.. 12 years t’or time U.S. ) u mmake arm y bargaining
povver rather  acade umm ic?

Aimswer

Let us exa m m m iu i e  time specifics of ’ time bargai mming position t h at would exist in a f u ture  conf ’ro m mta-

ti omi in whic h the Soviets h a d  executed th eir clvi i defense m easures. If the confroumtatio n escalated

into full-scal e nuclear war:

a. T u e Uum it ed States woum ld lose over 100 million of its citize u ms . compared to 5 to 10 r ni l iio n m

Russians.

h. Half to three-quarters of U.S. industrial capacity would be destroyed , compared to lO ’~
- t to 30% of ’ Soviet industrial capacity.

-
‘ 

c. The present “ rougim equ uiva lence ” in strategic forces would be gone time Ruus sioui s wou ld

have superior strengt h and lmeu ’m ee cou ld dominate or strongly intluience U.S. act ions f’or

the forseeab le fu utu m r e , particularly since the USSR would recover its ind u str ial  capacity

muc h soo mmer ( h maum would time United States.

d. The Soviet people have hecum condit ioned to believe thmat  they caui survive aimd per h aps

even wi r m a nuclear war. Auim crica mm s im a v e been co u mu h it ion e ul  to believe th at we would all die

in su ch a war.
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W f ml le  “ i n dus t r i a l r eco v ers  t i u mme ” u mm ay appea r to be r a t h m e r acad eui mi c, the above specifics . w h mic im

ss ’ouul d cu ter i n t o time bargai u mi u i g p ositi on m imi a serious co u mfrontati ou m. ar e any hing but a cademic . fri

i mmy jud gn mme n mt. t ime above specifics repr es eim ( a bargaim ming situation for (he United States (h at is worse

th a um time situatio n f’aced b~ the Soviet leaders during time Cuban missile crisis of 1962.

Question 23.

In v iew of time hm is (orica l prob l eu mms of Soviet economic development (I osv prod u m ctivi ty.  misa llo-
C at i on of capital , t ec }mnm ologica h constraints. etc. ) . is the relatively shorter recovery period y ou postu-
late for  Soviet industry at t r ibu nt ab k solely to timeir industrial  defense tech niques ?

Answer

As we indicated omi page 3 ot ’ time st u idy report. “survival of time work force is by far the most

i mm iportant f ’actor in industr ia l  recovery. ” Hence . the relatively rapid Soviet industrial  recovery is

attribu t t a h l e first to their n measu mres to protect the skilled workers and , second , to their industrial

def ’euise tec imni quies.

It is also important to understand t h at in spite of the problems of Soviet economic develop-

m m memmt cited in time qu estio mm time Soviet Um m ion ouitproduc es time United States ium several areas including

st e eh , 1,3 to I : cerm ient . 1.6 to I coal. 1.2 to I : amid petroleum , 1.2 to 1: and Soviet mac h ine tool

produ ct ion equals that of tIme U.S. m m  fact , the conditio u ms which Americans regard as inefficiencies

in time Soviet eco nmo u mm ie system give time Soviets nmmore resiliency amid h ence a bet ter  prospect of ’ recov-

er~-’ . Soviet factories appear to A u m m ericam i observers to he glu itted with people. a co n ditioum sv hmich

it ms ures avai labi l i ty  of the work force needed for the labor-in tensive steps of recover y . Soviet

um ma c hm iu i c  tools are less automated and hence easier to protec t and restore. Time U.S. laborer ima s lost

umma n mv o,f the  basic skills t h at woul d he umeede sl for recovery we eniploy “nmm aci mi i ’me operators .” ti me

Ru ssia rms em m ip l oy “ ummac im inis ts . ” Time gemmeral lack of ’ co ui mu m m u m n micatio n ms be t w e emm enterprise s and uncer-

t a i u m delivery of repair p arts  h a s  forced Soviet factories to become h i g h l y  se l f-su u t ’ficieum t in u mm a cimine

tool repair and to keep m i mac imium e ry far in excess @1’ t h eir mmor m m i a l um eeds. Ji m addi t ion ,  because of

supply diff icult ies.  Soviet mana gers (cu d to kee l) large stocks of raw materials and tln ishme d product.

While all of these facto r s attest to time day-to-day inet ’ficiency of Soviet im m du n stry .  t i u ~’y ar c marked

adv a umtage s iii recovery f’rom r muc lear war.

Question 24.

What cvide u mce is available to in mdicate that the Soviet im mdustria l defense r mm easure s ha ve been
imp le n me um t ed Ui roug imount time U.S.S .R . and are umot mem’e iy “pilot ” or “demon stratio um ” programs at a
few f’aci l iti es ”
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Answer

.~ ‘s uC t c iv i l  defense l i t e r a tu re  and e on m m iimemmtary by Soviet civil defe umse spokesmmm e mm over tIme past

seve ral ears iu mdic a te  th u s is um ut  the case . Soviet nmcsvspapers atmd jour um als . especia lly time civil defense

nmo nmt iml} ’ . VOY 7.N.~ N I eii ’cula t iou m m m  excess of ’ 300,000), ref ’er to uum dust r ia l  defe n se iimeasur cs u uum der-

vs .~s at a hr oad an ’iety of i im du s t r v  iu ms t a l l a t ions .  Books su. uc h m as (‘li ii D~j ensc of an /nilu.si, ’ia/ In.vialla-

lion 1.,! edi t i s u u ms total l ing 500 .000 copies ) indicate  umatio m mwid c pro grammm s. l’l me book ref ’er en ced

appea r s Eu be a pr imer f ’u : mi me co im duct of ’ civi l  del ’en mse operations at indus t r i a l  cuit erprises I l mr ou gl m—

ot i t  ti me co uun m t ry  . l’r a i u mi u mg of ’ sp eL ’ia h c i vi l  she t ’enm se func t ions  iii all iu m d ust rial  f ac i l i t i e s  n a t i on mw id e  s a

re cu il ar  p ro g ra u m i .  ( ‘ivih de l en _ se  s t a f f ’s e \ i s t  j i m alh g o ver u mummeum (  j u r i sd ic t ions  iii t I me USSR. ‘l ime L i S  ii

dcl ’e u m ~e st .u! t  i ’ r t h e  1 5 m’e l ) t uh h ic s  c u u m m p r i s i n g  t Ime  USSR are iu m all cases headed b y a L t  ive — d u R ge uu—

er al  s u f ’f ’icen ’ s . sam ~ i u m g f r o u m m  one to t i m n ’ee st :ui  r a umk.  w lmo devote 1 00’ of ’ t h e ir  eff ’ort s  to i m m a k i n g  t ime

pro gu ’aumm e f f e c t i v e ,  l ime e n t i r e  progr anmm is h m c ade d b y a l ) eputy Mimmister  of ’ l)ef ’em mse. svimose sole

r espon m s i b ih i (~ to make time p r og r an mm ef ’f ’e e t i se  - Far t’ro ni m h e i n m g a tokc’um e l’l ’ort . al l  t ime cv i shence ium sh i—

cafes t h a t  t i me ai ’ uc ‘ uu ’ ~ aspe cts  of ’ i u m u h u .i s t r iah  ds’ feu mse : i.e..  t r a in i img of ’ special cus i l slefe u mse f ’u iu m L - t uo u m ~.

sh mie l d i u mg.  e tc .. are beinmg carried out oum a b r oad umat io u mal  scale.

It is ol couirse true t lmat  sourm e of ti m e Soviet industr ia l  defense m easures are nmot anmenable to

cross—c hec king b~ n mmo m ’ c E i i a n m  one timc f ho ch siu mee the prep arations associated svith the_ se p ar t i cu la r

umm easures te n d to he u n m o b t r u m s i v e  or c o u m l d be umornmm al hy  coim eea led. lIowever. those ru meas u ires t imat  are

read i ly observable have been I’ouum d to he surpr is i tm gl y  vvidespread. it woum id riot be logical f ’or

A immerica u ms to assuumme t h at t ime Sos j ets h a d  imph em eumted only t imose measumres w l mic l m could be

ohserveu. h b y time U.S. ammd imad f’ai led to in mp l en n e n m ( tIme re i ’n ai umd e r of t h eir  pr ogramm i . l) ar ( ic u lar ly si m m e e

time immure observable nm measurcs ter u d to be mmiore costly t h m a m m time others.

Question 25.

Do ‘~our conclus ion_s about Sovict advantages in ind u us t r i a l  deh ’ense (less ha n mage. sh o r ter  m cc oy -
cry ) a ssu m um me t h at w h at is knosv nm I ’ronm Soviet p u mb h icati o ns is uumiversa l ly practiced t h rou gh out Soviet
i m mdu s try ’? If ’ not , what pr u port iou m or what segn me u mt s of ’ Soviet in md u stry would h ave to he protected
by t ime _ se immeas u nre s t o n - your projeet ioums to he v al id ?

,‘tumswer

Our com mcluusion m _ s abc i t  .S0V~L’ imm s hus t  n a !  she f ’eum se h ave hee m m based on t ime  f~iet t h at t Ime p rogra m

k t u i t iona l  i mm scope. \~ e I mase um o t .~‘~s u i i u m c ~i t i m u t  e v e r v t h m i u m g  t hat is l is ted or known I ro nmm Soviet pub li ’

cat io n _s cou ld or would he u n m i s e r s a l l y  practiced t h u ro ug f iou t  Soviet i u m d u i s t r ~ . I ndus t r i a l  pr of L’Ct 10mm

t e ch m m i i qu e s wil l  s:u u  v L oumsidc u  ably  bet sve eu m ium h us t ry  types.  Take a steel m i l l  oi’ e x ammmp l e.  Whil e  it

may not be very f ’casib le to h m ar ’ deu m a h l as f’ur u maee. it wou ikh he rela t ivel y easy I ’  stock p ile an m d
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pr otect  time basic n i m a f en ia l s  to ne b u u i l d it t _ s t e e l  and fi rebrick ) . 0mm time ot imer hma nu l , t ime long—l ead coum—

troll ing i te mmm iii restoring steel p ro duct iomm would be time rolling mills. Several Soviet exa imiples h ave

been um oted w imere a single steel mmm i ii imas two separate rolling plants separated by distances ot ’ several

miles. Time_ se n m i l ls ,  wimich are inh e r enmt l ~ hmard and very to u m gtm. are vve ll suited for protection by the

met hmo i,ls selected t ’or nmac imine tools m m  oumr Au th u ini m faci l i ty.

Moreover , we did not a ssummme that all Soviet industrial macimin me ry w o um id be imardened to a

uniform ly high level. We as su mn med that only a selected 5( of macimi n ery would be imard enme d to ahout

300 psi. l0~ to al u oumt 200 psi , 50 ’ to ah oum t 60 psi. amid 35~ woum ld not he h ardened . The results o~
th u s rallier practical an m d achievable degree of ’ imardening are sufficient to suipp ort our concl u msio u ms onm

Sov iet in d u nstria l recove ry.

Question 26.
In view of time currenmt paucity of ’ intelligence data oum Soviet civil and indu m stria l prep a redness

nmmeasu m re s and in vie vv of vv lma t you call time “ummknowns ’’ in the Soviet program. wimat is time founda-
ti oum of time i mi g hm ra ing you as sigmm to time eff ’ee t i v en mess of ’ Soviet civil and ind u istria l protectioum?

Answer

him time study report prepared for time committee , we stated omm page 73 timat “. . .tlmese det”mci e n-

cies and L mnkn own s are not likely to signih ’icanth y degrade the e ff e ctivemmess of time Soviet program.

ltm stea d , their effect is to extend time tin m e required to transition froun their present postu i re to a i’ui ll ~
evacuated and P rotected postumre. ” Moreover , in our analysis we te n m d ed to treat tIme u m n k nowm m s

w i mic h m could i m pact effect i’~eness im m a “worst case ” mimaumner. For exa im mp le . because time extent  of

medical support prep a rationm s is u mnknown. we a ssumu m med (h at medical services were nomm c xis tent  and

counted as f’a a l i t ies  all persons that woui ld require m mmediea l : mttcnt iom m .

We do not con cur witim time infere n ce that t imerc is a paucity of ’ intelligence data ,  particularl y

w hmemm time data oI ’tai n ab k fro u mm open sources is comisidered . W imile it is true t imat  thm e re are gaps in tI m e

data , we imave determined t h mro u ghm use of va n ioums analytical ami d modeling tec h niques a u md tests that

few of ’ the gaps have signi lu cant inf lucm m c e on the estimated e ffectiveumess of time Soviet civil defense

measures If a mmyt i ming.  time Soviet progr am coun ld well be more e ffective thma m m is i n dicated hv our

est in mat es.

Question 27.

Does y our  es t i m i ma le of ’ th e costs of ’ pr ote cti u m g U.S. im m d u mstry against um u i clear a t t ack  address ( I t
all industry. 2~ al l defense indus t ry . (3 )  essential civilian industry , (4) essential def eu mse i m md ~ str v . or
( 5 )  essential civ il ian am id defense industry?
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I h e  p i c h i u m m i r m a r ~ cost c_ s t i m m mat e % shmowfm iii ‘l’abl e 3 of time st ud~ report refe r to m t ic pr otect ion of

esseui t i ah c a i ” i t : i l  e t l u u i p i m m e u m t  iii t ime ent i re  U.S. L’iv ’ i l ia n m amid def ’euus e u m u u i m u u t a c m u r i m m g  rum d u s t r ~ . ‘lime _ se

c_ s t i i mm a te s  a re based upon a sle t a iled e _ sa nmmi mm at  ionm of time pre p~ira t iou _s am id sI 1 )~‘k l ul l  u mg of i m m a t e r i a l _ s

iu cccss . uu ~ to p r o t e c t  the es se imf i al  maL ’i mi u m e r y and capit a !  e q u i pn mi s - u m t  a t  oils’ of I3oeing ’s large u m m a u m u —

fac t  t i r i n g  p la nts. A ppro x ium i a te ly  30 of ’ the tota l capital eq uipnm e imt vs .u ’ cou m~isler ed essential to

e eaiu m j ’~ ‘ se ut p u u du k ’ t i o u m le v els .  Time B u e in m g costs are s im ow um iii Tabl e 3. I u ar r ive  1 a I l _ s t  esl immm ; it e

to prot ect  .t hl U.S. mm mau muif ’a c t u n i m mg ium s f umstr y  against a fum ll — s ca l e a t t a ck .  it  sv a s assm ium ’ied t iu .u t  t he  us m oh

i c n L ’ 1nr. a iu ~i iii  r e l a t i ou m to time u L ’ p l a L c t u u e u i t  ~~~is (  at Boeim m g wou n kh im old f o r  U .S. i u mdu s t r ~ at large.

•1 hi t i s  s s r t i m  a kum ow l edge  of ’ the  Bo e i nm g amid time U.S. capital e qt i ipm m m c nt  r e pl ac e mmm eu m m c~ c _ s t  at I () 75

pr ic e_ s . a s t r a ig h t -h i r me  ex t rapola t ion wa _ s mm iade to arrive at aum eS ( i m m ma te to protect t ime e s _ s eu m t al capit .i l

e quu pmmm cu ’it of t l m ~.’ t o t a l  U.S. n m m a u m u f ’a c tu mn in mg i ndus t ry .  ‘I’ lm is  is also sh mow m m in I ab le 3.

Qimestiom m 27,a ,

If t ime au m s sver to t I me f ’onegoinmg is ( 2 )  or (4 ) .  what  are your  reasons f u r  selecting d e f L ’r m se uu md uu _ su r ~
fo r l m a rde iminmg or ot imer  miuc lear prepare dnm ess measures , as opposed to civi l ian or essential civ m l i ; i um
i n duus tr i e s ?

Answer

‘rime answer to time t’ore goimmg is ( I ) .

Question 27.b.

Do you consider t h at . iii time eve m mt of a u mumc l ear attack on time U.S ., it will be more es_se mmtia l to
r ebuii l d vv ar—r e lated induistry first or industry  essem itial to civilian recover y first? 0mm wh at ulo voum
base this view ?

Aimswer j
hm mit i a l l y ,  time nmost i i mmportam m t f ’actor in general recov er y is sun’ va l (sec question 5) .  Th erefore .

f lue  imrst th m inmg t h m a (  must he done is to rebuild those i um d u u str ~~s thm a t  provide time basics of hi t ’e : i.e..

food . c l oth u inu g.  and shelter.  Livimm g standards will du irin g Il mis period he f’ar below prewar stammdard s .  It

is t h en mmece ssary to reconstituit e time pr oshuctive capacity of ’ society. and timis will  geumerally i n volve

r eb u i i l d i n g  bask ’ i m mdumst r ie s  such a_ s steel , e l ect ri c power . fuel producti o mm. etc. Since these in du st r i e s

are esse umtia l to hot/i “def ’enmse industry ” au m d “essential civi h ia r m i um duis t ry . ’’ to a t t emm ipt to classif ’y

t i m en m ’r a_ s oume or time ot hi en’ i _ s lar gci ~ a um m a ( t er of _ s ema mmtic s .  1 m m tIme final phase of ’ recovery, time unix of

civi l iamm versu s defense products iir odLmce d wil l  d epemmd on tim e ext c rnma l t h reats amid internati o m m al

si tuation exist ing at t I me t ime.
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Sim mc e th e Soviets are p re parinm g to survive ammd win ammy war , it woum ld appear t h at time a b i h i t >  to

r ee onsti tu mt e time ium du i stri a l  base of time U.S. to provide for continued defense will be nmec essa ry to the

survival of tim e Western World and u hemmmocratic governments.

Question 27.c.

if  your esti m ate of  the costs ok pr ep aring industry against nudear attack is not inclusive , wh at
vvou u ld the costs be t’or protecting other or all segments of industry ?

Answer

The cost estimates provided to the Committee are inclusive.

Question 27.d .

Are you ir estimates of time costs of indu istrial protection base d on a limited attack on U.S.
industrial and m mm i hit ary targets or onm an attack against the U.S. economy as a wh ole? Whmat is time
basis for making this assu mmmmption ?

Answer

Our estimates of th~ costs of ’ in d umstria l protection and of time time required for recovery are

based on a full-scale attack against the U .S. eeom momy as a wimole. This ass ummption was immade since.

from time U.S . poinmt of ’ v i ew , it rep re semmts what shoumid be a worst case type of attack wimich wou ld

place the greatest possible stress on the in m s fustria l protection measuires.

Question 27.e.

Arc your esti m nates of costs and recovery periods based on a single. h inmited a t tack ,  a series of
limited attacks, a single massive or “nationmal ” attack , or a seties ol’ massive attacks? What is time
basis f or this assumption ?

Answer

Oimr estimates were based omm a single , full-scale a t tack on ecom m om ic amid poli t ical  a s_ sets. If part

of the available weapons Imud h eem i directed against nm ii itary targets , industr ia l  and p op ul at ion n dam-

age wo u mkh h ave been lower anmd recovery would occur more rapidly.

Quest ion 27.f.

How woum ld an alteration in this ass u m m ptio m m a ffect your cost and recovery period estimates?

Answer

An alteration in the duration of time attack (single vs. continuing ) would ch ange ot mr estimat es

of recovery time. Economists who participated in the Strategic Bombing Survey of Europe after

World War II commc luded t l m a t  time collapse of the German economny was h~oum g lu t about by repetitis . .’
attacks carried ou mt over m mm a nmy mou ths and years. This may well turn out to he a possible response to

a fumil-fl edged civ il and industr ial  defense effort. However , it argues for ammd requires types of I ’ic r c e _ s

time U .S. doe_ s not now possess~ t imat is. t imose having long-term su m rviva h ih i v y e ars ) .  ~ti nv i v ahlc and or
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m’e p l , iL - e ah he cscnn m m mm a um s i  , imm d co m m ruh denia l  cap abi h i tks  to enme i mmy reconm ima issanc e (an t isa te l l i t e  forces):

aim s h sum ’s ivable amm d;or i’eplaceahl e reco nnaussammee assets. Repeti t ive a t tacks  carried out over u mmarm y

nm o nmth s or a t’esv ea~ could probably demmy in n huistria l  recovery. ‘l’oday. only time Soviet s wi t l m their

su r v i v a b l e  l( ’BMs . sur v iv able  coi mmmmm a rm s h a im s ! comm ro l . and n mationm v vi d e c iv i l  def ’eum se are in a m y  vvav

post ti red or prep are d to adopt suic im a stm ategy.

Question 27.g.

h - hm sv did you m arrive at t i me comparative estimates of ’ recovery t im e f’or the U .S. and the USSR?
Wh mat  k iu mds of a t tacks  were l h m ese conmparativ e est im u mates  predicated on?

Answer

l ime co m mmpa ra t ive  es t i imm at es  oh ’ recovery t i imme were based omm ca l cu l at iomm of damage to pop s i la—

(iou :mimd u n h u n _ s t r y  using time approaches aimd f ac to r s  out l ined  iii t ime an swers to ( l t i es t i t ) nS  I , I .d. . 5

ar id 26. toget lm er  v vithm t ime results of ’ harge—scahe econ onmm ic st u i d ies  eva lu ia t in m g t h e  factors o u t l i n ed

u inmder  qu e st io m i 5 The c_ s t inm i ates are baseuh ou m a mm i~issive . f ’ui l h—sca l e vs ar i m mv ol ~ iui g t im e s t r a t eg i c  m m u i c I L ’ar

:irs eu m , ils of ’ (he t ~S. : ui m u l  t i m e  USSR. ‘l’he re _ sti lts of ’ t ime ecoi m omimic stui c ,h ies are co u msi steu ’u t vvi t lm the

re _ sui ts  of the in—dep t h  stu m d ~ of ’ t I me Sea (the —l ’ aco m mu a— E veret t  immd u mstr ia l  area stuid . whmereinm i t  svas

.iss ui umm ed thm a t  t ime ar ea received it _ s  sh a r e  of ’ a ful l—scale mmuc l ear a t tack 0mm time ent i re  U.S. amid t ima t

u hur i n ig  reconst m i ic t ioum nmo outside I me ip would he available from otim er areas of time United States. - -

Quest ion 28.

\Vo u m l d yo sur advocacy of civil amid im i dust n ia l  protective mmmeas u ures also im m c iu mde I’avorimmg bal l is t ic
mu _ s _ s i l e  de f ’emm se svsteu ims ? If so , svo ul d you favor vvide- area syst enms to protect populat io n aum d ci t ies
or p o i m i t  t h u ’t e ui _ s es  to protect  sps ’ci t ’ie ta rgets? I f t ime la t ter .  woum l d you re c onmmmmmen d ball ist ic mmmis s i le
s h e fe uise s fo r  ho t l m mumih i t a ry  anmd i mm u hu i s t r i a l  targets ? Whu a t  are time adva n tages ansI dis adv ammtages yo st see
i n time deployment  oh ’ bal list ic immi s sihe def ’enses? Wimy vvou l dmm ’t su mc i m deployment lead to time openmi n m g
of ti me def ’ermsive ar u mis race whmic h i  t ime SA LI’ I t reaty closed in 1972 ?

Aimswer

I would riot advocate ballistic missile det ’en ms ive systemmms t’or two reasons:

a. The’ techno logy of AB M systen m s is st i l l  su me h that time cost of ’ developing and deploying

such systenms is greater hl m a u m time cost to time oppomiemm t to counter th ie mn wi th  of fe u ms i ve

system iu im p r oveum ients.

hi . Since the  ABM ‘Fre aty of h 972 , t ime United States h as  cumt back on its r esea rcim of ABM

svs t e umm s vvhi le time Soviet Unio n i mzm s cont i u m un eul  a vigorous uheve lopm en (  ef ’f ’ort . It is nmm v

.tudgum m en t  t h a t  time Soviet Ummion is or soon will be far enoug lm aime ad of time U.S. to heat us

in any ABM de f ’eu mse r :i~ u’ . Moreover.  tIme Soviet Un ion ’s presem m ( lead imm civil del ’e nm ses

wou mld be arm asset to thmemmm in an ABM u fefe mmse race.
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Question 29.

Time thr u mst of ’ you ir testium mor my is t h at time United States now req umires civil and industrial defense
in order to he able to ha r ga imm su ccessfu l ly m m  some undefined confronta tion in the indefinite future.
Have youm commsidered vv im at mmmeasures time Soviet Union might employ to vitiate any Americam i civil
aumd industria l defense programs. if so , what are they ?

Answer

I would suim imimari ze time t h rust of my testimony as bei n g t lmat the Ummited States requires civil

and ir md us tri a l defense s in order to bargain without extremely unfavorable coercion in any con-

f ’ro nm tatioim vv imicim the Soviet leaders believe is immm portant enougim to exec umte their civil defemmse mmieas-

a res. A i t i moumghm time Soviets may not to uha y h ave time military capability to su mppo r t s u mc h m a coui fronta-

tion. the tr cm md s shown in Fi gu m res A-2 and A-3 of the study report are sucim that time y will have vv im at

I fear to be suu h’ficient capability with min ti me mmext 2 to 5 years.

We hmave considered time ’ mcasumres that the Soviet Union might employ to vitiate any American

civil and industrial defe ;mse programs we nmi ght elect to undertake. However , as we lmave shown , the

nietho ds required to negate effective passive defenses requmire su mc h m a large nuimber of wea pons that

this approach is umot practicable. Even if the Soviets were willing to assume the gigantic costs and

commit time large resources required to manufact umre timis large au arsenal , it is doubt I’um l th iat sum ft’i-

cient nuclea n- un a (eri ~:is coulul he prod umced for this n iumber of warheads. Further. as ioimg as the

n t mmb e r of delivery vehicles is bounded by Strategic Aruns Limitation agreements. t h ere is no practi -

cal way time Soviets can overpowe r effective passive defenses.

Question 30.

How many years do you consider it would take time United States to imp ien mcn mt tim e civil amid
industrial preparedness mmm e as u mr es tha t you advocate?

Answer

Full au th complete implementation of’ a population ev acuatio u m program to include the ini t ia l

p lanm m ing, production of ’ raimming materials , identification and training of a basic cadre of people

4 such as the ’ National Guard , loca l police , etc. ) for implementatio n of evacuation plam is , and ru mdi-

H mentary education of ’ time popu hu tioni would probably requ n ir e fro m 5 to 10 years. However. sve

believe t h at action w hmicl m could he accomplished within I to 2 years could su mbstan i tia hl y iniprove time

survivability of the U.S. population. The ver y existence of timis capability should create unm e c rt a i n mties

in the Soviet ’s minds , wlmich in themselves would be a deterrent to implementation of their evae ua-

tion program.
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We bel ie’~e t h a t  a cr edible . expe sh ient im mdumstria l protection p rog r ai mm cou l d be develop ed for

utmo st inmdumst r i es  in about  5 years. Timis allows 2 to 3 years to do i n dus t r i a l  studies and tests similar to
( it o_ se eondui cted b y Bu c immg pIus 2 years to develop amid traimm i um du ms try cadres amm u f stockpile u m mi u mi—

mmmu m nmm essential tools and materials.

Qu e st i om m3 l .

Do you i foresee any tech nological inmnovations dumrimmg time period of’ time wimic im w~ u m1 d r en md er
timese pr eve mmtive nmmeasu mres obsolete before tim ey are completed? If so . vv l mat vvou ihd timey be? If not .
vv im y?

Answer

1 Imere does not appear to be any ( e chmmmol ogiea l  in mm ova ions in time offing w i mic i m vvou ld render

t ime _ se p re v e n mt i v e  m m measumres obsolete before timey arc,’ completed. Moreover , there do umot appear to he

any such innovations wit imin time forse cable f’u mtu u re .

B-37

k~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
~~~:

‘ 
~~~~~~~~~~~~~~~~ ~


