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THE FEZASIBILITY OF 4CHIZVZLZNT OF
. ‘ C(JJJ. luﬂ.f'k)ﬂ_,l.. OJ:'..;-.;U.L.II.LJU

IHTRODUCTION

1. The purpose of this Appendix is to explore the potentizl

value anC the’ limitetions of employment of U.S, systems for
the purpose of bluntingz the effect of nuclear attacks on the

United Stztes.

2. The fact that deiivery of 2 very small fraction of the
Soviet nuclear forces estimated for the tiﬁe periocd of this
study.is-sufficient to inflict unprecedented levels of devasta-
tion in the U.S. has been demonstrated in Ap oendi“_"D“ This
fact raises the guestion of whether it will be possible for the
U.S., to preventruﬁacceptable destruction to the U.8., through the

employment cof counterforce systems.

3. There are two main contexts which must be considered:
“the caée of U.S. initiative in which U.S. offensive forces mey
be able to attack most enemj forces prior to their launching-
and the case of Soviet initiative in which only 2 residual part

of the Soviet force is subject to attack by U.S. weapons.

4. In addition to U.S. offensive forces, passive civilian
defense measures such as fallout shelters, as well as active
defenses against mamned ailrcraft . and bzallistic missi}es, must -
also be considered since they contribute to the same objective

of blunting tne effectiveness of zttacks on the Unlued States.

5. In order to assess thé value of various methods of reducing
the effect of Soviet attacks on the United States, ws shall
concentrate primarily on U.S. population fatzlities as an indi-

cator of U.S. nationzl damage produced by Soviet attacks. Other

Appenéix "E" to
Enclosure "A"
- 66 - WSEG Report HNo. 50




-dndicators ol nmziional tGemage suc: s destructio

tronsportation, comrmnications, or governmsnt, while

o consideration, are largely correlatad with po
ties. 1In any event these other measures, if inc
serve to increase the estimates of totzl nztionz
the estimzte based on poonulation fz 2 lities 2lon

use of population fatalities can be Justified as

. Fal
it C1

e g0 that the

giving & lower

1imit fo the actuval total nationz) damase howaver it might be

measured.

DISCUSSION OF AN E¥AMPILE

6. In order to give the reader some gppreciaztion of the con~

tribution of U,S. counterforce which can be expected, the dis-

cussion will begin with the treatment of a particular example.

While it must be recognized any single examplie is necessarily

based vpen many assumptions which are open to debate, it is

Telt that the ﬁ}esent example 1s not unrealistic for the time

peried of this study. 1In any event, the subsequent discussion

w11l treat many variations of assumptions, the sensitivity to

the assumptions, as well as ultimate 1limits.

7. The example chosen is 2 case in which the Soviets tale

=2 1Initiative. The assumed Soviet force posture is given in

2le I, which presents numbers of long-range strztegic wsapons

-2

v Inventory, the configuration of the forces, the fractions of

: bases of each weapon whose locations are azssumed known to

U.S. hith suff1c¢enu accurac; ©o permit targeting,

L or each force for which launching can bes commenced in the

~.'% half to three-quarters of an hour assumning

the frze-

oreparztion

w7 snsurate with a Soviet initiative situation (i.e., the frac-

vhicn can be launched withous any interference from a U.S.

v jerforce response), the fraction of each force for which

i is ordered which is actuzlly delivered to

-1y the yield of the weapons.

-
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TABLE I

SOVIET FORCE FOSTURE EXAMPLE

Fraction of
Bases Whosge

Fraction of Force

Location Ready for Launch Deliverable
: Known %Well in Pirst 1/2-3/4 Fraction

YWieapon : Number in. Fnough to Hour in Initiative Relilability x
System Configuration Commission Target Sltuaticn Penetrabillty
ICBM Soft, 3 per aim 200 . 60% 70% 7 x 1.0 = .7

point : _

100 psi, 1 per 200 50% 80

alm point

Land mobile ° © 200 10% 50%
SLBM 30% in port among 300 100% 70% of subs no% 7 x 1.0 = .7

17 sub bases in port ' :
Bombers Distributed among 400 0% hog . ‘9 x U= 36

100 airflclds
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6. To illustrate whzil migh% be accom»lisned by & U.S. counter-
Torce strike subseguent to Soviet initiztion of hostilities, it

le zs

| &)

waed that the U.S. dmmediately executes a counterforce
Strike against the residuzl, target system}

{

—

9. The residuzl targev gysten -- the expectsd numbers of
weapons remalning from the initial wave.of the Soviet attack
distributed among the knowm bases -- 1is shown in Table iI,
together with the vulnerability assumptions and overall single-

shot kill probabilities for the posvulated U.S. counterforce

weapon,
TARLE T3
RESIDUAL TARGET SYSTEN OF EXANPLE
Expected ,
Torgetanie A hssumed T
Soviet Weapon - Yeapons Points Vulnerability
ICEM: BSoft 3/zim point. 36 Lo VN ll-Q;G
100 psi }/aim point 20 100 | 100 psi
' Lend mobile 10 20 VN 11-Q-6
SLBM ' | ' 90 ©a7 VN 17-P-0

2ombers 216 S0 VN 11-2-6

R T
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11, The firzt wave

expectation of about

¢l ths Scvies

o b
guiacl,

1600 ficsion megatons

non-targetable resicue of Soviet forces is

deliver ancther 430 negatons.

o
-t

ck

|-~

>
-

¢l Soviet forces, the overalli effect

about 3000 KT to about 2100 jT total

12, To indicate the significance

Population fatalities,

ke effected 2 drametic rcduction in

-

Thus, while

tha

was only =z

Table III summarizes the results,

122485 to on

Celivered, and the

St

-

ected to ultimzatels
the U.S. counterforce

argecable residue

reduction from

s e o ten
ae.ivered against the U.S.

of these numbers for U.8.

ang

presents expected U.S. population fatalities under several

assumptions concerﬁing Soviet
doctrine is a pure military t
mits 80 percent of the So
U.S. and 20 parcent o bopulation targeting,

case allocates one-third of the Sovie

geting.

Trom Figure 4 of frpe

. -
- —

The population Tatalities for

ndix “p,

TARLE III

targeting doctrine,

viet force to nllitery targets in

The first

argeting dcctrine, the second com-~

the.

while the third

t force to population tar-

these cases are obtained

SUMMARY. OF RESULTS OF EZAWMPLE

- Fission

PERCINT U. S

Soviet &

&cit Docirine

20%
Pure

Against

One-thirg
Lgainst

Magatons F1litary Popuiation ropulztion

Expected Toteal
Deliverable Vield
From All Soviet
Forces

Expected Tosal
Deliverable vield
From Non-Targetable
and First iave
BSoviet Forces

Zxpected Total
Deliverable vielga
Surviving U.S.
Counterforce Attaclk
(Including Non--
Yargetable and First
Yave Forces)

3000 9% 955 S6%
2030 78% 883 89%
2120 80% 893 90%
Appendi: "E" to

Enclosure "4" '
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13. It is clear from these resulits thzi, fo

s the effect of the U.3, counterforce strike, while percep-

1=+
1
i
ct

S

ible, cannot be regarded as a dramatic improvement for the U.5.
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1

this situation would be effected by improving the cuality or

impiovement in

nunmber of U.S, counterforce vieapons over the weapons assumed

[

n this example, since the ultimats 1imit 1s set by tne non-

l.!-

argetable Soviet forces which by themselve produce U,S,.

ot
n

vatalities within one or two percent of the results for the

counterforce capability assumed in the example.

15. Even if the United States vere to talke the initiziive in
the present example, it would not fare much better. In the
bresent example, the non-targetable So"%g:_igzggg;g;pne centain

total expected delivery capability of megatons,
50 that execution of even a hypot hotlca7i§_5:;E;Z£mﬁ S, initia-
tive zttack which completely destroyed 2ll tarzetable Sovie
forces would leave a surviving Soviet force capable of delivering
over a cthousand megatons fission. Furthermore, under these
circumstances (U.S, initiative att ack), 1t seems reasonabdle to
suppose that the Soviets might retaliate ageinst our population,
in which case they could exact a toll of mdre than 80 percent
U.S. fatalities with their surviving force. Even a Soviet

retaliatory attack Wluh this surviving force which devoted only
50 percent to population_would cause 75 percent fatalities, and

il as little as one-third of their surviving force were targeted

against population, 70 percent U. S. fatalities would result

16. The remeinder of this Appendix will att 2mpt to demonstrate
that the situztion whieh obtains for the preceding exarple is

no¢ en isolatel ome, but is rather the generzl case.

. Appendix "=E" to
e Enclosure A"
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17. & marnber of @ifferent illustretlive Soviet pustures have
been chosen Tor the evaluztion. In a4diticon, in order to pro-
duce 2 convincing appraisal-of the 1_m15ations of counterfcree,
the conditiozs upon which the following discussion is bzsed have
peen deliberately bicsed in a direction which favors the success
of U.S. counterforce efforts. As & ressuli, the success of U.S3,
counterforce In a realiistic situation can confidently be expected.
to be lower than indicated here, provided the Soviets can launch
their surviving weapons against the U.S. (It is? ‘course, con-
ceivable that U.S. counterforce might sufficiently Gisrupt the
Soviet commend and ccnirol system as to prevent the launch of
any surviving Soviet weapons. Tne following evazluation is
solely concerned with the effectiveness .of counterforce direcied .
against enemy weapons; and consequently is based updﬁ the assum

tion that no such feilure of Soviet command and control occurs.)

REPRESENTATIVE SOVIE "FORCE POSTURES

18, In order to study the counterforce employment of U.S.
weapon systems, it is necessary to postulate the Sovzet olffensive.
force posture against which tnhe U.S. systems are to be employed. .
Because of present uncertainties concerning future Soviet stra-
teglc force postures, a number cf dirfferent postures have been .

chosen for the Soviet Union to be representative of the possi-

bilities in the time period of 1963-1587. ______;-a-=an'

hal Y

Appendix "E" to
Enclosure "A"
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20. In addition to simply the number of Soviet wezpons, it is
necessary to delinszate various posturss that the Soviets might
adopt Tor tne basing of these weapons. The [figures in Table IV
are notv intended, therefors, to be accurate intelligence esti-
mates of future Soviet postures,. but rather to present illustra-

’

tive figures for puroposes of analysis.

21, Six different missile postures are shovn for each time
period. Tﬁese siz postures are:

2. L - Soft. The majority of land-based missiles in
this case are deployed in a soft configuration with three
missiles per aim point.

b. II - Hard. The majorify of the land-vased missiles
in this case are in hardened sites.

c. IIY - Mobile. Mobile land-based missiles are intro-

duced in the 1965 and 1967 time periods. It is assumed that
10 percent_of'these moblle missiles can be targeted in a

. counterforce strike.

d. 1V - Dispersed. Dispersed {one per z2im point) but

54111 soft missiles are included in the inventory.

e. V - Fast Reaction. 1In this case it is assumed that

50 percent of the missiles and 25 percent of the bombvers
can be launched prilor to the impact of our counterforce
missiles.

f. VI - Accelerated. Larger numbers of land-based mis-

siles are included and all tyses of siting are also included.

e Lopendisx "E" to
Enclocure "A"
- 73 - WSEG Report No. 50




TABLE 1V

S,

REPRESENTATIVE SOVIET STRATEGIC OFFEESIVE FORCE POSTURES 1963-1967

VHAROR (1) sorr (I1) BARD - (III) MOBILE (IV) DISFERSED (V) FAST REACTION 51;7) ACCELEFATTD
SYSTCM  CONFIGURATION 1963 1965 1507 1963 1965 1967 1965 1967 ~ 1965 1967 1963 1965 1967 1953 135 1967
i . /s T/

, ICEf  Soft, 3 per Alm - - | | ,

o : Point 300 600 900 100 100 100 300 300 300 300 300 500 700 200 200 200

I .

| Soft, 1 per Aim _ . '

: Point m— e ees e L T --- 200 koo - - ---  ~e-  20Q0 kOO
100 psi 100 100 100 ' 300 500 500 100 300 100 100 100 100 100 200 koo hoo
300 psi ‘ T o, R --- - =ms ——— eae === === -es 200
Iand Mobile _ U= koo w_i e Stm mme mem o eee 2000 WO

= 10

v !;, vy  SLEM 50% in Tort Among _ - '

RE 17 Sutmarine Bascs 210 - 330 450 - 210 320 k50 330 hs0 330 k5o 210 330 hso 210 330 hso h

51 0n Sy ‘ '

{17 Dembers  Distributed Among -

R 100 Adrfields 600 500 40O 600 500 hOO 500 hoo . 500 kOO . goo 500  h4OO . 600 500 hoo

k=1 ' ,

-::"." ::cl' '

. O
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TADLE TV (Cortinued)

LY

(vI) AQQELERAféD

1967

_(1) sorr (IT) HARD {III) MOBIIE (1y) DISPERSED (V) FAST REACTION
1963 1965 1967 © 1903 1965 1967 1965 1937 1663 1967 1963 18G5
ICEM Deztectability (%)9/ 20 90 90 20 90 90 90/10 90/10 90 90 90 90
Rerection | |

~

(45511 e5/FDombers )2/ o/5 ©o/5 o/s of5 ofs ofs ofs o/5 /5 0/s’ so/e5 so/2s

Eipected Total Delivered : -
flczlen Yield if Unattacke
(t) .

Expected Total Delivered
TFission Yield from Non-
Targetable Elemenis (MI')

_q/ Pércent of Soviet land-bused missile s
to hostilitics. 90/10 refers to capab

50725

————

1963 1965 167
90/10 90/10 90/10

o/5 0/5, ofs

ltes whose location is known with sufficlent accuracy to pex;mit targeting _pr/ior

hat could be launchadg prior to destruction by U.5, missiles.

11lity of targeting 90 rercent of filxed sites and 10 percent of mobile sites.
b/ Percent of Bovict .issiles and bombers |
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This is

of success which one
in the event that we

a Iraction ¢f Sovizt

counterforce strikes

23.

& sonerhat cooti

b

.
nave

Ly

O percent of tre

ocaticns which are knowm

n sufficlent zecuracy so that they may

is3tic essumption and ha:z

to determine the limit of the greatasst dezree

ccula hone for, for ccunterforce strikes.

are not, in fact, able to detect this large

nmicsile sites, the effectiveness of U.S.

will, of course, be reduced.

TABLE V

e e e —
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x

m

2%, In order to explorc the potentiesl value as well =2s th

.

-

limitatlions of U:S. initiative counterforce attécks,‘ﬁalpula-
tions for a nuwber of hypothetical attaclts on the preceding
representative Soviet force postures have been performed. In
order to simplify the caliculations ezch attaclk was performed
entirely by a single icezlized U,S, weapon system rather than
by a mixture of U.S. systems. Although any actuzl case would,
ol course, invelve a miuture of many U;S. vezpons ol diverse
characteristics, the present procedure of considering only
ideal pure systems serves adequately for investigation of the

possibilities and limitations of U.S. initiative attacks.

25. For each particular case calculated (consisting of a par;
ticular number of U.S, weapons against a particulaf Soviet pos-
ture), the U.S. weapons were coptimally targeted against the '
Soviet force to minimize the U.S. fatzlities which could be pro-
Guced by the surviving Soviet forece. Thae U.S. fatalities which

then result from retzliatory employmen:t of tae surviving Soviet o

4

orce agalnst U.S, population serve to measure the accomplishment

oL the U.S. initiative counterforcs zttack.

Eéi The Tatality calculatlons are based on the methods and

-

~esults of Appendix "D" to this Enclosure, and are estimates of

(87

irect fatalities due to blast and fallout only. BRecause of the

addltional effects of firestorms, and indirect effects caused by

uorganization of society, destruction of communicztions, genetic

-
[N S

ricmnge, destruction of livestock, etc., these fztality estimates

Ly

. id be regarded as underestimates of the ultimate toll, S—

by, 14T -

;Aﬁpendiz YE" to
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zZ. Diparez 1 throuzh 3 prrocent Lbe conscyusneso, -ir. t:c: o cff
U.S. factzlitlies produced by surviving Sovilet forces, of those
h,;otﬁetic* U.S5. initiative attacks on the reprcsentative Soviet
fcrece postures given in Table IV for the years 1663, 1355, and

1567.

29. The general behavior of the curves of Figures 1 throuzh 3
consists of a2 fairly rapic initilel reduction in U.S. ponulation
fafalities with increasing numvers of U.S, wezpons employed in
the initiative attack, followed by decreasing effectiveness as
e numbefs increase further, and finally flatiening out at a
constant level of casuzlties which 1s not diminished with Turther
increaces in U,S. weapons. This lower limit to the population
fatalities corresponds to the residue of non-targetable Soviet
forces -- the on-station submarine-launched ballistic missileé,
the zlert or non-tzrgetable fraction of manned bombers (5 per-
cent), the assumed 10 percent of fixed-based missiles of unknown
‘location, and the forces which esczpe prior to impact of the U.S.
veapons in the fast rezction case and 90 percent of the mobile

force 'in the mobile casa.

30. In order to illustrate the variation of results with assumed
U.S. weapons chearacteristics, Figure 4 presents the results for
the year 1965 for the same yield, CEP, and reliability, but for
the case where the weazpon is not assumed to be reprogrammable.

The uvltimz2te 1limiis for this case aré, of course, the same &s

if the weapon were reprogrammable, since the limits correspend
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1imits ars, however, apdroached zomewhat morz slowly in this case.

31. Since the azsymptotes of the Tigwres do not depend upon the
U.S. w=zapon charzcvsristics, and 2lsc serve vo measure the ulti-
mate possivilities, the subseguent discussion will b concerned
oniy with these 2imits. Table VI *um$arizes thess ultimate 1limits
for the various S&viet postures ané the thfée fime periods |

-

considered.

TAELS VI

PERCENT U.S, POPULATION FATALITIES FROM RETLLIATORY- EMPLOYLENT

[x Y.

-—..-\--.

Cr T2 NOI-TIRGEPARLE nnSIDUL Or SOVIET rCHCLS
(w0 ZHELTERS OR A1CH)

YELR
SOVIET PO3TURE 1053 1965 19CGT
(Percent) reiceny) (Percent)
I SOFT ' i g 56 67
IT HAND )47 57 H
IIT  {MORILE) -- TS 91
Iv DISPE Ds:.)) - 57 63
'V (FAST REACTICN) 32 GC 94
VI ACLELERAT:L) 47 81 oY

32, Prom Table VI it is seen that in the mosv favorzble case
the U.S. could suffer 47 percent population fatalities while in
the fast reaction, robile, or accelerated cases in which a larger

2table, the U.S, fatalities

0\‘

frection of the Soviet force is not ter

renge Trom nearly 80 percent to oL vercent of the total populaticn.

-

33. Since the zssurptions upon whiclk Table VI zre bdbzsed have

been deliberatzly chesen favorable to U.S. initiative counter-

force -- the fatzliivy estimates arse lower bounds, 90 percent of
Sived Soviet ICEM bases were assumed to be targetable, znd com-

pleite destruction of 21l targetable forces vas assumned -- the

-a

outcome of any realistic case is likely to be a good deal worse.
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WL P3N, It Lo clear Irom these resulis that (in the avsence of an

effzctive civil defense rrogram and/or bzllistic miscile zetive
' defense) the prospectc of & satisfzctory outcome from 2 U.S.

initiztive attack zre not good. The next sectlon investigates

the potential contribution of active and pzssive dafense.

CONTRIZUTION OF TARASZIVE AMND ACTIVE DerTHSE MEASURE

35. In ordsr to iliustrzte the potentizl contributicn of fall-
out shelters to biunting the effectiveness of a2 Soviet restalia-
tory atiack, the caiculations ol Table VI have peern repeated for
the cese of the-U.S, population fully sheltered accordiﬁg to the
essurptions of Appendix "D'. The results of this calculation
are presented in Table VII. Tabie VII thus presents percentage
of U.S. populztion fztalities whicn might be expected from the
retaliztory employmentc of the non-targetable residue of Soviet
forces against & sheltered U.S. population, but uwithout any

active ballistic missile defense,

TAELE VII

PERC=ENT U.S5. FrOPUL O FATALITIES FRONM RETALIATORY ®EMPLOYIENT
Or THE cbﬂ-fiﬁ EIQLLA SeSipUe OF S0VIsET FCRCHES
FOR The CadZ OF JULL Y SHELTERED &/ U.S. POPULATICN (NO AICEM

YEAR
SOVIET POSTURS 1063 1865 10067
(Percent) (Percent) (Fercent)
I SOFT : 26 33 39
II HARD | 25 32 36
11X MOBILE) -- 18 53
v DISPERSED) - 32 36
v FAST REACTION) 50 57 62
Vi ACCELERATED) 26 50 62

a/ For shelter assumptions, see Appendix "D".

36. It is clear Trom Teble VII that provision of fallout
shelters to the U.S, populatien causes a further reduction in
the cecualties (beyoni the reduction Gue to the U.S. counter-

force attacl:) to be erpected from the employment of the residual

e Appendix "EY TO
Enclosure "A" .
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Soviet forzes. The reduction in fatzlities ranges from 22 per-
cent to 23 percent of the entire U,S. population, wiiich represents
" 2 saving of zbout L0 million to 60 million lives. L
37. In order to properly assecs the significance of thls cal-
culation, it is necessary to bear in mind certain featureg of
the asswned shelter program. In the first place, the effective-

ness oI the shelfers vwzs delibera ely chosen conservatively in

=

order Lo approximzte & lower bowund to tThe eifectiveness which
micht be realized by a2 fallout shelter program. No-provision was
made fer the employment of decontamination procedures upon exit
from the shelters, nor were sufficient stocks of food znd water
supplied to last for more than a month or s¢., Tnese measures

could significantly increase the effectiveness of the shelter.-

progran.

38. In a2ddition, no allowance has been made for the possibility
of a fallout shelter program designed\to shelter only a part of
the entire U.S, pcpulation. By optfﬁally choosing the zeographic
regionsrof the Unlted Stétes in which to azpply shellering, tne
number of lives potentially saved for & given cost could be con-
siderably greater thaﬁ for the czse in which the entire U.S. popu-
lation is sheltered, With these considerations the costs of
saviﬁg lives by fallout shelfering implied by Table VII ($S00 to
$1400 per life saved bpased on & conservative estimate of $300 per
person sheltered) mzy propsrly be regarded as overestimates. Feor .

the optimal denloymeﬂu of a partial shelter program, tne cost per

life saved might zpproach the basic cost per perscn sheltered.

39. For purposes ol assessing the potential contributicn of
actlve bellistic micssile defense to blunting the effectiveness of
a Soviet retzliatory strike, it is only necessary to observe that

zctive missile defenses perform the same function in this respect

(€3 ]
J'g

-
-
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ey

cepie cffensive weapoas employved in the counteriorce role;

I
1.8 A

nemely, the reduction in the numbser ol wezpcns impaceing in the

United States. Since this is the cace, offensive wesapon systems

anid zetive defenses can be considered to be direct competitors

w

for purposes of bluniing enemy attaclks and may be -compared on
bzzis of cost per enemy weapon killed independently of the assump-

tipns of Tzllout sheltering and of the actuel fatality level

4o, In order to gain some appreciation for the order of magni-
tude of the costs per unit enemy warhead killed by offensive mis-
sile systems, Tebles VIII and IX present these costs for two 4if-
fersnt exemplary U.S, missile systems; Table VIII presents the

cost per expected deliverable warhezd kill for a hypothetical U.S.

ICEY

lﬁince the r=turns progressively diminish as nore
than one weazpon is assigned to the same target, these cosis are
presented as the costs associated with each successive wezpon
assigned to the target. The costs are presented for each major

tvpe of bterzet considered in the representative Soviet force posture.

-

TABLE VIIT

COST ($ MTTII0¥) PER EXPECTED DELIVERAELE WARHBAD XILL
FOR Al ~ _ : Y TULLY REPROGAAMMABLE
—~—— ATEN CUSZING 19D TiliLion DOLLAAS 2/B/

Countcerforee ~ TARCET
Weapon SofT Soft 100 psi 300 psi
Assigned 3/4im Point 1/4im Point Soviet Soviet
to Tarzet Coviet ICEM Soviet ICEid ICEHM JCEM
T5 Fillions) (% Millions) (v willions) (¥ 1illions}

1st Wezpon 6.4 16.0 22.4 35.6
Znd Yezpon 158.0 475.0 121.0 73.1
3rd Weapon 3,9€0.0 11,900.0 655.0___ _ 150.0

g/[L Lssumotions: )

MSoviet 1l ius 1€lielilivy C.los
b/ In the “fzst reaction" case, 211 cosis should be

Goubled to reflect the fact that 50 percent of the
Soviet force is launched prior to impact of U.S.

ICEi's. —

!
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