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2. 

calc~l2.-:i:~ns of the Jcin·c Atcmic Ha2.pc:1s PJ.c.nni.ng £~:1anual .. 

4. TI:is :-::ode:!.. :22-kes use cf the fact that fallout :·;ir:d. co:.td.i-

tio~1s canr.:.ct be p::e:C5.c.ted i:1 advance of 2.:'1 attack. Therefo~e 

(except .:'or 

in tl:e -;7_me=.ic.:~e 

fc.l}C'..:t 

s:::::.ll pe!'centas: d' f'a2.lcut ~-rl':ic~ is 

-,.: -.: - ,. J.... 0 ~~· c.,.-_ 0' "'" :C z:: -;-,.....) . I,..,!..:.;.!.;.:._...,~ ~-T• ~.j,c. -~~'\,.' # 

-.. .I.e -l ·' __ , cnly ~:no~-m -:;hat most of the fallct:t -. .: , , 
.,-,~..:....:.. cor::e dol'.Tl so:ne•:rl::re 

general cf the burst p~int ( ,, -...... ,, ~
\,ooo...:> .:-=---;; ~-.r:._ thin 

ass~: ·:-:ion th:.t ~he ~ctt.:.al lccaticn of the :'e.llout is randomly 

loc;_ 

cc-.:c ... 

--- ··
~-·.........-----. 

bu::-st point. 

total national ~rea is divided 

·.c!'\a ticn :·;ere: :-:a.ndo~ly loca. ted ~·r:.. t:::!.n the sub -~:-ea. 

~~ calc~laticn to~ether with sc~e s~~plifyins nethemat~c~l 
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t:.cn, so it is no 

........ ~.- . 
~: .. :.~ ... ; --~~~·:::--.:..:·--.: ... ~ 

tr·o::l the .-.,.._.,..,t:lr. 
Uo-w• _. 

--~··---. '•'": :, . .. • ·----·--1. ---------· 
. : ;.., 
~. · ... · . 5-

:"'"!':":'.;:. ........ .; .... 

c.. single detona.tic-:1. ?or this reason t:-1e 'basic i11put da:';a for the 

~~del ~ave been re~ised . 

.,rl 
-~. 

6. T!'le dose vs .. 

order to ;., . . o .... -ca2.n c. ~l)ica.l or reason.:;.ble est~ate cf this relation 

dose vs. 2.:-'ea rela.ti~n 1·Ias 'b2.sed. or, a:1 expected valur: analysis 

in >·:!":ich the a:-aea of each dcse contcur Has computed 

using a ;;'li:r.:t-olre of" :·:eapcn yields frc!'i'l. 1 to 20 ~:!gatcns and a 

mixtt.t!"e of ,-;ind. vel~c::t.ies a~d ~-rind she.e.r cc!1C.ition3. Ac'tu.ally 

the ·results !n terns cf perce:1t cz.s,;.=..ltie s fer c. given n1.2r.ber of 

n~t very se~sitive to invcJ.-... ·cd !n 

the m:L'=tu="e. ':':l:e ;;;i.xt1.:re ':T?.s used to give as typical an 

estirr~ate o~ c~3u~lties ~s possible. 

7. The doses uszd i~ the calculatior. are based en the maAi~u~ 

biological d~se ccr:.tcu!"s 0 ;"" P.T'ti-10 - . ... .... ' •::;1ich e.:oe essentiall;y· equiva-

le~t to 96- flct:.r :::..-:.:u.2.at:!.ve d:::ses ir:tegre.ted fr·::: the time of 

arrival of fc.:!.lout. The ~rie lcl rr:ixture chosen contained 

a:1ount3 by r::e;ato::a;e of 1, 3, 10_, ar:d 30 ::1esaton ~·;eapr:n:s. S'1e 

-.-;ind c ~r-;d.i tio!:.s used c o:-:.t·3.~.n~d 0 _, 10, 20, L;.c; r.r~d 60 1':;1Ct ~·rir:C.s 

----· 
An::~:-: t.J 
A""'· ... o....-....:-i .. • ::n_~ !l +-o : .. :-'- ,_.....__.\. ... _ 
E.:--:~1:::2'-lr~ ~'.::.·~ 
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p2y (D)= I 
c 

Thi3 

\•lith 

" -"':) 

.· 

facto:-3 of t~·Io to t=:c rec.lis~i.c. 2-ttacl-: d'=ns:Lties .. 

, 1 
~-. Figure 1 sho·.·:s the results of ir.:tegrc . .r.;icn .• 

~-· 
~:: 

lin~s plotted en log nc:-mal gre..yh paper fer cc~parison ~·rit!1 the 

log no::-'!nP.l appr~xiwation of FJ.:I-5. Th~ ;ara~eters of the s~~pli-

fied fo:'::ula of ?J·.-!-5 ·.·:e:-oe adjusted to Give E. gco::l to the 

lin~s in sho~·; hO~··t "...lsed 

r-..nalys2.s co:npe.r~s ~·;ith tl:..e results of the detailed calc'.!la.t!on. 

Hhile the· acctl.!"ac~r of tl1e fit is i!"l:Yitably n~t pe~fect, it see:-:.5 

suff'iciently gocd fCl' the PU!';)Ose 

12. The calculation of area casuc..lti~s by the method of r-:.r·•!-5 

detlonc."s On b'r'e~l.r-1~~ ~h~ '"'"'"'0 a ""O ·~e ~t:+::::~h.~,..-l ..,_:-.•. t:O .~ .• c_.,..e 0!' l~'>SS ·-" - ----•"0 ~ ... "'"- " .., "'- ---r -- - -
hor;;oger...e·Jus, contiguc'.l:;; s~b-:.:-ec.s. I:; orde:' ·r~r vc.lid ans:·te::=·s to 

be obtc..!ned it is necessary t!"".:at the St!b-a:~cas Ce 3U?ficie::~t2.y 

large that the:r-- exceed the size of ir:diviG.u.al fe.llou.t pe.tterr1.s 

yet sr:1all enoug.~ that thes- can properly allo! .. r for major differences 

in c.tt?.cl: density fr0rr;. one aree. t:> ancth~r. sa~ple calculaticns 

for the Ur!iteC. States ·,,~ere carried out u.sir~ i!:.C.iviC.ual st~tes 

c:.s the 

t1,·;elve ~ajar regional arec.s in the ccuntr:.". 

attacl-:s tl~e dif.f'ere!1c~s in results ~·Tere net :n.ore thc..n 1 to 2 

Conse~uentl~r it 

\'!2. s cor..~l'J.ded use of 

lead to serious errors in t::.: l"'~C:~.,.,...,.. 
... - .... :..t_ v.:>, 

in all t.he calculat::..o~s. c~ this :·e;ort. 

... "" ... c .. ·-

... -~-, 
c~.t·---

tl:.e s~ 

Ar::::ex 

as stF.te: did 

l.::je :;di:·: j'D :! 1;·:> 
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...;.. ) . 

Yb_ 

• 
n:)": 3ic;:~ifi8a~tl:t r-=8.:..:.ce ~::;t:!.:nat~d cast,_s..2.ti-=s. 

., .... -.-. ::.-:-. .... -:~ ·. ~-·-·- .. -·--

'4 .L • 'IDe sele::~ion of shieldi:1g .factcrs for calc".llaticn!:: of this 

is since ~ n "-u-1 T...,'!:lC i- 0,...5 
"·- .... ~- --~ iJ ... 

should be applied Ca!)e!!d not O!!ly en the C.".lf:.ilable shelter, bu~ 

also o~ the be!:avio:""' patter:1s of t!"l-e ~cpulation. 

~·rith a ::!2.:-C~7lt::n of . 50 and c .. minint.:..-n o: c:.Ccut .05. 

C.i~ciplined pop....:.la .. v:.on: ;~aking reaso:1able t:.se of reaC.ily avail-

able sh;;lter. 3e s t c.~ .. ·2.ilc.ble re ::;:!.::: .. e:~tial shie lJ.ing fcc ~ors 

est·=:-::c.ted for CCDr-1 by D?..SA correspond tc slightl:r better shi.e=ld-

lot·:e:" than these. 

is· i~t~nCed to reflect failUre of a real populc..ticn to find 
• 

and ~e~ain in the a~eas of best aveil~ble s~elte~. '.rhe uncertain-

ties t~~s unsheltered cas2, 

~ajor e~ro~s in the esti~ated casualties. 

are ~uch more u~ce~t2i~. S:i:1ce the purpose of the analysis of 

a s~eltcre~ case i~ the U~ited States is 

ness cf shelters :-~.:!.th acti".."'e air C.efe:-1se anC. o:'tensive cou:1ter-

force it t·las decided to 
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16. 

\..o,-.--~~ -o ~i"'lt..·- ... c:.-,.;~ .... ~,.. __ -;:::: po~ulatian ca~not 

........ -...... ·- ........ -... -.:.--- -.. :.- :.- ... . 

e··c.:::.-c- ........... =""o .,· .... O:l.;.J v.!. ..JV _, 

.:. .... 

.!....!. 

:.:...:-~ the s::eltcr·. 

.03 uzsd as the 

medi:!!"l ir:. th~ s!1:=l te~ed case c~n be obt~ined. by· cont:!.nuous 

occ!.~P21C;)i of t::e s:1el te~ ::.'""o: .. about one m::>nth ~·ii th little or no 

s~elter tl~e~eaftEr. 

!!!ere conti~uvus occul)C..ncy c:.'"" the shelte!' 

s~~e time ave~aged ~esiCual n~~ber. If shelters are available, 

~~-' ,.,..,.., -r'ec··,~.,, .• -'-oc''"d a" +-h.<>y '"'"'n ·oe, •.·.•if-.h ~-_,..o\,..;s ..... • on"- _f'o,..._ ~"~ --- c::....:. .-...._:,... __ .:! ;:,.., r ...... : .... "' - -- ..... ...., -...~.. ~ 

~bout on3 ~cnth of contir:'.lOUS occupa.""lcy, is clear that 

: .. ~ sidu.al :1u..-::bers co:-ls:!.derably better than . 03 ca:-1 be obtained. 

7:'1u-s the use c~ a :nedic..:.-; residual nu:abe~ of .03 fc:::' the sheltered. .. / 

:ase seess to represent a clearly conse~vative esti~ate of the 

~ffective~ess cf shelters. T~at isJ th~ effectiveness cf th~ 

~~~:lte~s should ect~~lly be conside~~bly ·better than this. 

it is :10t a~ c.ll clea~ ho~'l much better 

r shelte~ perfo~~~~e ~ight actually If one ca:-ries out c. 

~-: ::. ... -; ,, • , "1 ~ ~ -~ c '!'""· - .t:'> n :l c- ':1 ~e:. ··.:.J-- \..c:._ .... \,.4_"-..,_ -· v __ .... ..., .... :=- be rece::.ved ::>y a l'eally 

':l?SSible • 

·~er J . -,C:"'.'~-~,_· e·_-i ~"'~.~.,.i"'"'ll~O·'e"'!,r ~0"' 0""~•':1 ~1"\"""t-\1 -'~l'o~--·~d b·,· - --- - ... v ... "'-··- ""''"-'-J - - .............. v.~- _...., - ..... . -
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T];T·RODUGTION 

:; "II 
r. 

THE Y:::j~SIBILITY OF .4C!HE\S!·iE;J'.[' OF 
.C(;"J;·!I'ZnF01'8E OnJ.::CTl\!i:S 

1. The purpose of this Appendu~ is to explo~e the potenti2l 

value and the'limitc.t:io:1s of employment of U.S. sy~ter.1s fo::.' 

the purpose of bl~~ting the effect of nuc~ear attacks on the 

United St2tes. 

2. The fact that delivery of a very sr.~ll fraction of the 

Soviet nuclear forces estimated for the time period of this 

study is sufficient to inflict unprecedented levels of devasta

tion in the u:s. has been demonstrated· in Appendix _"D". This 

fact raises the question of \~hether it \·iill be possible for the 

u.s. to prevent ~~acceptable destruction to the U.S. throu~~ the 

employment of counterforce systems. 

3. There are tv;o main contexts which must be considered: 

the case of U.S. initiative in \~hich U.S. offensive forces may 

be able to attack most enemy forces prior to their launching; 

anc'i. the case of Soviet initiative in \·;hich only a residual part 

of the Soviet f'ol'Ce is subject to attack by U.S. weapons. 

4. In addition to U.S. offensive forces, passive civilian 

defense measures such as fallout shelters, ~s well as active 

defenses against ma~~ed aircraft.and ballistic missiles, must 

also be considered since they contribute to the s~~e objective 

of blunting the effectiveness of ~ttacks on the United States. 

5. In order to assess the value of various methods of reducing 

the effect of s~viet attacks on the United States, we shall 

concentrate primarily on U.S. population fatalities as an indi

cator of U.s: national damage produced by Soviet attacks. Other 

. ---· --··· 

...,n • z t : r.m;. 

• 

- 66 -

Appendix "E" to 
Enclosure "A" 
',\SE:G Report Ho. 50 



' ' 

_..,_ 

ties. In a..TJ~' event these other measUX'es, :Lf included.. ;-:o;;ld onlJ· 

serve to increase the estimates of total nc.tio"al cl.a::u~se above 

the est:i.r.:ate based o:: population fatalities alon-; :::o that the 

use of population fatalities car1 be justified as givin,<; a lo11er 

limit to the actt,_al to tel nati0:-:12.l da:.1:=.ge ho,.-rever it rr.ight be 

neasured. 

DISCUSSIO!~ OF AN EX.'01!'LE 

6. In order to give the reader some appreciation of the con-

tribut:i.on of U.S. counter force \·lhich can be e;:pected, the dis

cussion will begin with the treatment·of a particular example. 

wnile it must be recognized any sir.gle exa~ple is necessarily 

based upon many assu.rnptions \1hich are open to debate, it is 
# 

felt that the present example is not unrealistic for the tii:le 

period of this study. In a..'"l:r event, the subsequent disc1..~ssion 

><ill treat many variations of. assumptions, the sensitivity to 

·tr.e ·assumptions, as \1ell as ultimate liraits. 

'{. Tile example chosen is a case in ''iihich the Soviets tal~e 

· ~z initiative. The asslli~ed ~oviet force posture is given in 

.::>le I, \·lhich presents numbers of long-ra..'"!ge strategic weapor.s 

inventory, the configuration of the forces, the fractions of 

bases of each Heapon 'L'1:1ose locations are assumed kno'L'm to 

D. S. \'>1 th sufficient accuracy to perrr:i t tar;;eting, the frac-

of" each force for ·,,rhi ch lauilch:L'"lg ca!1 be co::rnenced i.11 the 

·. :':; half to three-quarters of an hour assu::-,ing preparation 

_., · ":,surate \'lith a Soviet initiative situation (i.e., the :frac-

~1hich can be launched l·Tithout any interference fro;;; a U.S. 

0

- ,_,, • ;e:-:f'orce response) J the fraction o:f each fo!'ce for '1-:hich 

:h is ordered which is actual!y d~livered to the target, a..~d 

... -lY the yield of the \'Teapons. 

-~-~--· 
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vleapon 
System 

ICBr··l 

SLB~l 

Bombers 
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TABLE I 

30\'IET FOP.C.E FOSTUf!:;"': EXl}l-lrLE 

Fraction of 
Bases \/hose 
Location 
Known ':loll 

Nwnber in Fnough to 

Fraction of Force 
Ready for Laun~h 
in First 1/2-3/4 
Hour in Initiative 
'Situation Configuration Conuntsslon •rarg,..:e..:t __ _ 

Soft, 3 per·aim 
point 

100 psi, 1 per 
aim point 

Land mobile 

30% in port among 
1'7 sub bases 

Dir1 tr:lbuted umong 
100 airfields 

200 60% 

200 

200 10% 
' 

300 100% 

70% 

70% of nubs not 
in port 

Deliverable 
Feaction 

He li a 51~l.:.::i..,..t_y_)-~ 
PcnctralJ].ll ty 

.·r :;: 1.o = .7 

.7xl.0=.7 

9 Jo. = ; X • • 

\ 
I .. --· ... ., 

.. 
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force st~.,ike su.Vsequent to .Soviet ir..it.:l=.ticn of' 1-:ost:.litief.., it 

1~ i:S~u..-:1cd that the···u. S. irmned:!.c. tely execute~ c counter-force 

strike against the residual. t~get sy~tem} 

9. The residual target system -- the expected D:L"T!'::lers of 

weapons remaining .from the initial wave.of' the Soviet.attack 

distributed among the knol'm bases -- is shol-:n in Table II, 

toe; ether vri th the vulnerability assumptions and overall single-

shot kill probabilities for the postulated U.S. co·v.nterforce 

\·reapon. 

TABLE II 

RESIDUAL TARGET SYSTEN OF EXAEPLE 

E.-::pected 
Remaining 
Target able 

Soviet \'leapon 1:1eapons 

ICE7·l: Sof't 3/aim point. 36 

100 psi 1/airn point 20 

Land i!Pbile 10 

SLBr•l 90 

i3ombers 216 

-~------·. 

ID'lown 
Aim Assumed 

Points Vulnerability 

40 VN 11-Q.-6 

100 100 psi 

20 VN 11-Q.-6 

17 VN 17-P-0 

90 VN 11-Q.-6 

Apper.:l.i;: "E" to 
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expecta.tion of a. bout 1600 fi:::sion mega. tons deli \'ered, and the 

non-tarr;eta';,le ·rezidue of Soviet forces is e:-::pected to ul ti.":l?.te};o; 

deliver another 430 r.Jegatons. TI1us, ;·;hile the U.S. counter force 

zt!"ike e.:ff'ected a dr~ne.tic rC::Ci.uctio:-:. in the targetable rezidue 

of Soviet fo!"ces, the overall effect ~·;as only a reduction fro::; 
-

about 3000 If;T to about 2100 J.7T total deli ve:::-ed agair,st t!:Je u.S. 

·12. To indicate the significance of 'chese n<21be!"s for U.S. 

populatio::1 fatalities, Table III sum:-:1arizes the results, and 

presents expected U.S. population fa.talities under several 

assumptions concerning Soviet targeting doctrine. The first 

doctrine is a pure rr..ilitary targeting doct:::oine, the second corn-

mits Bo percent or the Sov.iet fOl'Ce to l:!ilitary. tal•gets in the. 

U.S. ~~d 20 percent to population targeting, while the third 

case allocates one-third of the Soviet force to po!Julation tar-

geting. The population fatalities for these cases are obtained 

fror.J Figure 4 of Appendix "D". 

TABLE III 

SUJ.J1'::.ll.RY OF RESULTS OF E::·"'.l!l,JPLE 

PERCE~~ U.S. FATALITIES 
Soviet Attack Doct;rin~ 

20"' One-third 
. Fission P·ure AgaL~st P~ainst 

Neg?..tu!'!S !•lil:i.to.ry Population ?ooulc.tion 
Expected·Totc.l 
Deliverable Yield 
From All Soviet 
Forces 

Expected Total 
Deliverable Yield 
F.ror.1 1Jon-Targetable 
and First Hs.ve 
Soviet Forces 

Expected Total 
Deliverable Yield 
Surviving U.S. 
Countc!"fo!"ce Attaclc 
(Including Non-· 
'.;.'al"getable and First 

3000 

2030 

Wave Forces) 2120 

- 70 -

88% 

89% 

0~ _., v,;., 
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least, the effect o.f the U.S. counter.force strikt:, 1·1hile pe:'cep-
. 

t:!.ble, cz.nno:. be regarded as a drar.:atic i;nprove:nent fo:- t~Je U.S. 

14. .It is .furtherrnore clear th:2t no ~ignificc.nt irnp1 .. ovemcnt in 

this situatior;, Vlould be effected by :l.Jr,prov:tng t!"le quality or 

nUr.Jber of U.S. cou.:1terforce ;-;eapons o·.rer the 1·reapons assumed 

in this example_, since the ultL"7late lir:0..t iz set by the no:L'l-

targetable Soviet forces ~;hich b;; ther:;sel ves produce U.S. 

fatalities l'lithin one or tv/0 percent of the results for the 

co~~terforce capability ass~~ed in the example. 

15. Even if the United States \·;ere to talce the initiative in 

the present example, it would not fare much better. In the 

present eAample, the non-targetable Soviet forces .alone contain 
r-

a total expected delivery capability of; megatons, 
; ._ 

so that execution of even a hypothetically perfect U.S. initia-

tive attack which completely destroyed all targetable Soviet 

forces 1wuld leave a surviving Soviet force capable of delivering 

over a thousand m£gatons fission. Furthermore, tmder these 

circumstances (U.S. initiative attack), it seems reasonable to 

suppose that the Soviets might retaliate ag?.inst our population, 

in which case they could exact a toll of more than 80 percent 

U.S. fatalities with their surviving force. Even a Soviet 

:retaliatory .attack vrith this surviving force ;..rhich devoted only 

50 percent to population would cause 75 percent fatalities, ~~d 

if as little as one-third of their su.rvivin; force \1ere targeted 

against population, 70 percent U.S. fatalities l/ould result. 

16. Z1e rezu2i..~der o;: t;1is Appendi.:~ u:i.ll a't'c;:npt to dertonstrate 

that the si tu'"-tion 1·1hici1 obtains for the preceding example is 

no c an i'sola te:. one, but is ra tl1er the gen.:=ral case. 

------··· 
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17. A n~~ber of different illust1·at1ve Soviet po~tu~e5 t1~\·~ 

been chosen for the evalu<:.tion. L""l ad:liticn, in orci<:::::- to p:::-o-

duce a convincinG appraisal:of the li:::itations o!' counterforce, 

t!"!e conditioa:::; upon ~:hich the follov:inz discussion is based have 

been deliberately biased in a direction v:!"!ich favors the success 

of U.S. counterforce efforts. As a result, the success of U.S. 

counterfo1•ce in a realistic situation can confidently be expected 

to be lo•·:er than indicated here, provided· the Sovi'ets can la-..z..'1ch 

their su..rvivL.'"'lg \·7eapons against the U.S. {It is, of·course, co:-1-

ceivable that U.S. counterf'orce mig!1t suf.ficientl;); disrupt the 

Soviet corm:.and and cont:::-ol system as to prevent the launch of 

any surviving Soviet •·1eapons. Tne .follo•·r.:..ng evaluation is 

solely co:-:tcerned \'iith the effectiveness .of cou:·1terfor·ce directed ~ 

against enemy \·Jeapons, and consequently is based upon the asstt.·np

tion that no such failure of Soviet co~7.ar.d and control occurs.) 

P.EPRESEN'I'ATIVE SO\TIET·FORCE POSTURES 

18. In order to study the cou..'"1ter.1"orce em.plo:n~ent o:f U.S. 

h
f•weapon systems, it is necessary to postulate the Soviet offensi\'e· 

f 

.force posture against which the U.S. systems are to be employed. 

Because of present uncertainties concerning future Soviet stra-

tegic force postures, a number of different postures have bee:1 . 

chosen· for the Soviet Union to be represe11tative of the possi-

bilities in the time period of 1963-1967. 

_/ 
A"'::>endi:x "E" to "'· Enclosu:-e "A" 
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I 
I 
L -- 20 I -dd'~'o ~ · ' ~h . n a ~v~ n uO S~mp~y v e of Soviet wea:;:Jons, it is 

necessa::."":J to delineate various postures that the Soviets might 

adopt for the basin.; of these o-:eapons. The figures in ~I"able IV 

are not intended, the~·e:fore, to be accu::-ate intelligence est·i.:. 

mates of future Soviet postures,. but rather to present illustra

tive figures for p~oses of analysis. 

21. Six different :missile postures are sho1m for each time 

period. These s~~ postures are: 

a. I - Soft. The rr~jority of land-based ~~ssiles in 

this case are deployed in a soft configuration \'lith three 

missiles per aim point. 

b. II - Hard. The rr~jority of the land-based missiles 

in this case are in hardened sites. 

c. III - Nobile. Mobile land-based missiles are intro-

duced in the 1965 C-Tld 1967 · tirne periods. It is assumed that 

10 percent.of these mobile missiles cC-Tl be targeted L~ a 

counterforce strike. 

d. IV - Dispersed. Dispersed {one per aim point) but 

still soft 6issiles are included in the invento1~. 

e. V - Fast Reaction. In this case it is ass~~ed that 

50 percent of the missiles a_~d 25 percent of the bo~bers 

can be launched p:::-ior to the impact of our co:;.nterforce 

rnissiles. 

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

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

~ft·>¥'- • 
•. 
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\)1 
0 

yli!:I',K11'T 

§!§.~ 

rcr-:1 

CONFIGURATION 

Sof't, 3 per Ai.m 
Point 

Sof't, 1 :per Aim 
Point 

100 psi 

300 psi 

!and J.lob:i.le 

')of, in Port Among 
17 Submarine Bnses 

Distributed t~ong 
100 Airfield[) 

'l'A13LE IV 

IlEPREGEiiTt.TIVE SO'Iffi1! S~R!ITEGIC OID-:IJSIVE FORCE PC.STU!1ES J263-19G7 

300 600 900 100 J.OO 100 300 

100 100 100 300 500 500 100 

200 

210 . 330 450 210 330 1~50 33Cl 

600 500 400 Goo 500 1100 500 

\ 
' 

300 

100 

400 

400 

300 300 

200 4oo 

100 100 

330 1~50 

500 400 

,. 

' 3(;0 500 ·roo 200 2co 200 

209 400 

100 100 100 200 hoo l.oo 

200 

2).0 330 1150 210 330 11)0 

Goo 500 1100 600 500 4 00 

., 
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Vl 
0 

·. 

' 

IC.I!H Detectab:l.lity ('/o)·r:_/ 

Reaction b/ 
( 'l:l·!issiles/%Dcmberc )-

Ei:pectcd Total Delivered 
:r.tcdcn Yieid if Unatto.ckc' 
(J.ll') . . 

E;,:pectcd Total Delivered 
Fiosion Yield from Non
To.rgeto.ble E1emznts (!fl.') 

(I) SOJoT 

90 90 90 

0/5 0/5 0/5 

'l1A.nT,E :rv ( (!nrd·.·i.nucd) 

. (II) ffi\RD 

90 90 

0/5 0/5 

(II~) l-!OBILE (IV) DISPF.RSED (Vl FAST PJ'JICT:!:ON 
-19 5 l§67 -l9t>5 1967 1963 19b5 -J.·;iG( --· -- -- --.-- -- -- --. 

90 90/10 90/10 90 90 90. 90 90 

0/5 0/5 0/5 0/5 . 50/25 50/25 

-···----~-------------------·-. --·-· 

90/10 90/10 90/J.O 

0/5 ·o/s, o;s 

................ - . I 
a/ P~rcent of Soviet 1and-bus·~d missile slteo 'Whoce location is lmo'Wn 'With sufficient accuracy to penult tar~eting :prior 
- to hostilities. 90/10 refers to capability of tnrc:;eting 90 percent of fixed sites and 10 percent of rr.obilc sites. 
E,/ ?urcen·~ or So·r:Le·~ ..• insiles aud ·.,o:ul:>eril tha·~ could be launch~d prlor to desi;rudion by U.S. miaGiles .. 

' . 

·; 

'·' ]c 

., 



f' ' d 1 .. . . . . '1 h _ .c.:e en·:=my ~""lu.-r:·a::.ec !T.:L~s:L es s.ve locnticns r:l1icb are lmo·,m 

~o the United States \·tith sufficie!lt ~ccu:-acy oo thnt ti1ey may 

"".L'.·l-'s _-;s • SO'""'l·'llat c·ol·i-'··"''-c • .,.,,._,,) .... ;on "~d "'"-a .,, .... • ... ..,_ .. u.J...> '-'- c. ........ ~ .... .u.J: V- • c;: ... u. ..:Juw 

been made .in or:':er to C.<::termine t:",e lir.li t of the greatest degree 

of success ;·;l;ich one co~ld ho;::>e fo:r·, for counter-force strik·3S. 

In the event that >·.·e c:.re not, in fc:.ct, able to detect this large 

a fraction of Sovi2t ~d~sile sites 7 the· effectiveness of U.S. 

cotL"lterfo:::-ce strikes Hill, of course, be reduced. 

23. 

TABLE V 

---··· 

- 76 -

.....
Annendi~: "E" to 
.EnClosu:-e "A" 
'·'S"'G R~uo•··"' ··•o .; - ~-... ,L I.,. .... • 50 



.. 
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24. In oPde:- to e;:plorc the potenti:;.2 value a:; uelJ. ~s t.h: 

21Ir.1tatlonz of u~·s. in:!.tietive counterforce attac:::;, cal_cnla-

tions for a m.unber of hypothet!cal attac!-:::s on the preceding 

represe::1tative Soviet fo:-ce po::;tures have been per.formed. In 

order to simplify the calculations each nttec!;: 1-1as per.formed 

entirely by a single iC.ealized U.S. 1-1eapon syste::n rather tha.'1 

bjr a nixture of U.S. ::;y.sterns. Althol~ any actuc:l caze \·muld, 

of cou::-se, involve a mixture of ma:1y U.S. ~1eapons of c;.iverse 

characteristics, the present procedure of considering only 

ideal pure_systems serves adequately fo:- investigation of the 

possibilities and lL~tations or U.S. initiative attacks. 

25. For each particular case calculated (consisting of a par-

ticular n~~ber of U.S. weapons against a particular Soviet pos

ture), the U.S. _\1eapons 'I'Tere opti;-nally targeted against the 

Soviet force to minimize the U.S. fatalities which could be pro-

duced by the surviving Sov:l.et force. Tl1e u.s. i'atalitiez l;:1ich 

then result from retaliatO~J e~ployment of the survivi~ Soviet 

force against u.s. population serve to me~sure the acco~lish~ent 

of the U.S. initiative counter.force attacl:. 

26. Tne fatc:.lit~T calculations are based on the methods and 

:.'PS'.li ts of Appendix "D" to this Enclosure, a.'1d are estimates of 

d~~ect fatalities due to blast and fallout only. Becatise of the 

~d~~tional effects of rirestor~~, and indirect e.f~ects caused by 

</ ;;.. •rganization of society, destruction o:f corn=!unicz.tionz, genetic 

-i~':;"~2;e, destruction of livestock, etc., these :f<:tality esti.'II3.tes 

. ld be regarded as underestimates o~ the ult~te toll. 
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U.S. f"2.t~lit:L.es n:r-oducecJ. b~, su-rvivinG Soviet forces, of' th~.se 

h::.1)ot:'1:=ticL:J. U.S. initiative attacks on tne rep1•csentative Sov.·h=r. 

fcrce postures s~ven in Table IV .for the years 1963, 1965, ~~c 

1967. 

29. The general behavior of the ccrrves cf Figures 1 thr0~1 3 

consists of a fairly rapiC: initial reduction in U.S. population 

fatalities 11ith i::J.Creasing, nuznbers of' u.s. 1·1eupons employed in 

the initiative attack, followed by decreasir~ effectiveness as 

the n~bers increase f'u:•ther, and finally flattenins out at a 

constant level of casualties '·1hich is ;1ot diminished 1·;ith fu1•ther 

increazes in U.S. 1-;eapo:-::>. .This lo1·1er limit to the population 

.fatalities corresponds to the residue of non-targetable Soviet 

f'orces -- the on-station subm:J.l'ine-launched ba2.listic missiles, 

the alert or non-targetable .fraction of ma~~ed bombers (5 per~ 

cent), the assumeC. 10 percent of .f:b~ed-based r!lissiles of unknol,'!l 

location, and the .forces i'Ihich escape prior to impact of the U.S. ./ 

vieapons in the fast reaction case a.11C: 90 percent of the mobile 

force·in the mobile case. 

30. In order to illustrate the variation of ::-esults llith assw:1ed 

U.S. ~·1eapons c~aracteristics, FigUl'e 4 presents the results for 

the year 1965 fo::- t:;e same yield, CEP, 2.11d reliability, but for 

case l'lhere the Neapon is no-:; assu.";led to be reprogral!'.:r.able. 

The ulti:nate lir.".its for t~1is case are, of course, the sa:ne as 

if the ;·1eapon were reprograr.mable, since the l:i.mits corre:::;pcnd 

--------· 

• 

- 78 -

1\poend:b~ "E" to 
Enclo:::ure "t..'' 
~!S=:G i1e:,:JOrt Ho. )0 



E?FECTIV2I'3SS Il! ?3E-:lE~~ITING U.S.. FATALITIES OP !IYT'OTI-JE·'I'ICJ.: .. L 
U.S. !l'JIT7 .c. .. ~ J.. \S !i.'l"?A~:(S JE REP?_S.S~::I-z:•ArriV ~ SQVI.:..T POHC:: POSTUISS 

V~, "' 1 ~t- ., ) .!!.rt.~,.'\ -:::-- '1_) 

- ). 
FIGURE 2 

·E~FECTIV~~··2SS IN P:?..E'T£1-!TI~iG TJ. S.. 3'ATALIT!ES OF !IYPO·r?~TTCAL 
U.S. T1'-!.J..'l' .u:..1ri;i3 J;.:I-:V.:i.CK3 Oil llli:?flM~SENTATIVE 30'ii.!.:J1' F:Oi"\CE P03TURES 

-r.·:-. c._· 

!?"I 1 . . I ....... 

:::~?FE~TI"fli:N?.:SS 
-;. 3. IHITT _L_T.!.VE 

(CASE: 

FIGURE 3 

I (.. .. ·:z I 

~--~ ..... ~- .J,.....,ru\ •. ~_,0) 

FIGURE 4 

I£~ PIE:VEETI~·JG U.S. FATALITIES. OF"E""i?O?hETIC:~L 
ri'I"~·ACtCS ON REPH.ESE}J·i.·.~.T.LY~ SCVI..c:..T POHCE PCS1rU:'.E3 

J 

l 

"("":'"-~ 
I i 
• -·· ' 

\CASE: ~ft_R l905j l 
FIGURE 5 

~::=:=scTJ:VEN3SS !!~ ?P.EVENTIHG U.S. ~.~.T .. ~.LITIES 0? h"YPOT:-2TICPL 
.. •;_.::.:..:.:icc·.f"'.L:.:'I::.'-=':.:;.."_,...=.!.·.::.J..::.·"v~=~=-:.:~~-:.:'l::.. ... :=·"·:..."c,;::.::.,~:.;::,;;;·-;;-;o,.,;,.J,-.:r-:..:'="':;;·P'i=rtE;::·~-c:· s~·=E:;;i7··J·:'=:r:iA~·:;~..:;l::--.,.:.·::~:....;;;::··-=o:..·.:.vr.:..L::.S::·-=T'-':=-;;..:c:..:n:..:.::c.:.::=-· -=?_::l:.::S:..:·.:.:..·u.:.·.:.p;;£;::::.3 
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EFFECTIVENESS IN PREVENTING U.S. FATALITIES OF HYPOTHETICAL U.S. INITIATIVE ATTACKS 
ON REPRESENTATIVE SOVIET FORCE POSTURES 

IOOr---~-------.-------,,-------,--------r--------,-------,-------~ 

~ 
~-~"--

~~ 801---\\1', - . 

j:u ~ Sg t- ' YI(Acceleroied) 

::Z (Reaction) 

ll.>- ~ Z~60 ~~~~~---,--~------~-------+--------+-------4-------~ 
~§ . -,~~:OZ, 
--'<l: f- ~ ~ ..... _ ' 
:::l 1- .l_ (~_-;:-,... -:--r.:::::=-=-,.... .....,_,.....,~-~0""<-'"L"',,_.l_..,~ -t' ,.... _, ,...... .. r.:!.m:v:-!'IJ.'-n.'""'"""' ,_,_,..... ··-- ·~ g, ~ lo.Joft) -.-- ~~':11"" .... --·-,·..a~~...__- ':J1., --.t ..... c."~;,.;H.JJ., !Y!P'.t~ao~~r.~o.u;; ...... -:#''r·~-,.;: •. ~_.w.-:.x~ ... 

u_ 

~~ 40r---+------lr-------i--------l----------i:;:;;::::::±:;;;;::::::·t:::::::::,·-
CASE: Year 1963 :::J> 

0 
f-Vl 

f5~ 
'-

uo ~ .. 
0: 

O:lL 
20 1-u.: 

(L ?! 

f- !I 

0 

~~· S • __ Weaoon __ Cha_r:t>~,lcrist i cs ! . .,.-,---. .._..,. 

JHr AnuMm ~ovm ro•c( rosm11n co.~:inror>~ti•NG m uu LAms oN"'' ct••vr\ ·-[GIVEN IN Fully Rcprogrommablc -~ . 
T.Ut( I. Ill( I.AHU 00 NO! ttrr~ 10 I'VII CMIS, IUJ SUV[ ONLY TO CUMA(l(-ll( IH( MAJO. 
•rATunorLAc••M•:~ttuuorscw•nwEMONS. No Active Missile Defense 
ro• '"CH o.H ,, ... u,c•'L"• tmMm 01 u.s. wtAroN5 .-.GAINST PAtucuLA• ~ov•u •on~o nu us or Fallout She I ters 
.... lA.I'0/'·1\ All 01'11M.ALlY TAit";UEO AGA.INU flU SOVIO IOI:Cf TO MIN!Mil[ 1111 U.S. JAIAliTin v,W(tt ,.:::::._::_:::..:.;::.::.:...::.:.:.~:.::;:.:_ ____ -,-_____ ,J 
CAN H ri:OOUCfO av 11U \V.VIVING IO.Cf. Til( l'tOIHO I'QINH Ali't111f U.5. JAfAli!IB WIIICH JiliN 
l:fSUll "OM RHAUAlOI:Y (MrlOYM(NI Or 111( 5UI:VIVING ~OVI£1 fOI:C(. 

fAT Alii If'> INOICAHO AU nOM OIUCl fHlCU OF llA\l ANO FAllOUt ONlY, MID no NOT !NClUOf 
JIUSIOU.\S AND O£lA''fO HHCII. l!I(Y, IIIO:(FQI:[ HPU5(NilOWU,l/t.'.IIS 10 IIU l'li!MAT[ 
fAIAliTin UOM All CAUSn, 

I I I I I I I I 

200 600 I COO 1400 
I 

I BOO 2200 

TOTAL U.S. WEAPONS CON LAUNCHERS) 

I I 

2600 3000 

• 

.. 

) 

.. 
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EFFECTIVENESS IN PREVENTING U.S •. FATALITIES OF HYPOTHETICAL U.S. INITIATIVE ATTACKS 
ON REPRESENTATIVE SOVIET FORCE POSTURES 

~~ 

~-- -t--- I 
1- . .... ................ 

)[ (Reaction) 
............ ' ,, ...... , 

}lf (Accclerolcd) ' 
~· "'~ ' \:····· ill (Mobile) -· .. ,-.t .. , •.. '\ . - ·------

"' 
·····•·•··· ................. ...•...•.•••.•.• ··•·••··•·••·•·•· .....•..••.•..... 0 ••••••• 0 •••••• 0 0 

' '\ -..... 1-
. ' 

.... ...,liJ.. 'f::.:d) ' ' • -
~ I (Soft )1_--- .. ..... ~ - ----.::...:-1:'.:...,_._; ~. - . ..:~·-=- -z.'ti~W"' .. '"lG!'l.. .. r ·fnn ""' ........., "" • Til (Dispersed) 

1-

CASE: Yeor 1965 

1-
u.~_, Weoeon Chorocledstics; -···--

'I 
y Ill( ASmM!O SOVIH FO.tC( rOSYI.JIIH CO..II.HrONOING lO til( lAUU ON Til{ Cl!IIVfS AU GIV[N IN Fully Rcprogro:mmoble ·- . 

IA!ll I, tllf LA~HS 00 NO! .t(fU TO PVU CASU, lUI SUV( ONLY TO (llAr.AC.lllll[ IH( MAJOR 

1-
HAIUU 01 lAO! MIXIU•l 0' SOVIU WlAI'ONS, 

No Active Missile Defense 
?I ro• (A{Il CAH (PAUIC!JtA• NtlMftH 01 U.S. WfArCNS AGAINSt PAII.TTCUlAt \QVI{f POHUUI Ul( U.S. 

~r Fallout Shelters W{.ArQI.J~ AI( O"IMAllV IA.tGlHO AGAINST Ill£ SOVI(J rO,CI TO MINIMilf Til£ tJ .S. 1ATAliiUS Wlti(H 
CAN~[ ,_OOUCfD IV Ill[ SUIVIVINC rmCf. l/1( PIOTHO POINTS AU Ill( U.S. fATAU11[5 Wlll(lllllfN 
USUll UOM t(IAlfAIOIV lMrlOVMfNI Of 111( SUI:VIVINC SOVl(T fOIC(. 

1- !! fAfAUIIU INOICAHD AI[ fiQM DIUCl IHICIS 01 ll.ASI AND fAllOUT ONlV. AND DO Nor INCliiDI 
l!tf~IO'MS MlO OUAHD C!'r(CI5. TII£Y IIIRUOU UrU'ifNI lOW[I l!MIIS 10 Tllf UUIMAH 
1AT.AUII!S r•OM All CAUHS. 

I I I I I I I I I I I I 

200 600 1000 1400 1800 2200 2600 3000 

TOTAL U. S. WEAPONS (ON. LAUNCHERS) 

' . 

' .. 
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EFFECTIVENESS IN PREVENTING U.S. FATALITI[S OF HYPOTHETICAL U.S. INITIATIVE ATTACKS 
ON REPRESJ:NTATIVF. SOVIET FORCE POSTURES 

•• .... ,~,~~-- "Sl (Reaction) TI (Accelerated) r· 

·~-~· 
- --~=--fi"~VMJrJ' 

f-
:·· ... ........,. ' ........ ................ ··•···•······•··· 0 ••••••••••••••••• . ....... , ........ •• 0 •••••••••••••• 

' ..... ~ ............ ' ill (Mobile) ' . '• 
~--' 

. 
' ' --~ :-:_~--------. J! (ltard) ~--~:· --~ --I-

-t.c-: 
~ -- ---__ I (Soft) --.......... ~=._ - -· 'l- -- ---·- -. -_...,_., 

·-·-·~·-·-·-·-·-·-· ,-·-·-·-N (Dispersed) -

r 

__ --
CASE: Year 1967 
u.s. Weoeon Characteristics: 

1- . ·-·· ---
!I Ill( A\\UM!D ~OVUT rO.Cf PO\ttftU COUUI'ONDING 10 Ill( lM(U ON fit( CU~Vt\ At( CI\'(N IN L. -· ---

lAIIt II. Tilt LAUU DO NO! 11(rl111'J rUt( eMU, ~UI ntV( 01-tlV 10 (111111ACII'I;( l"f IndO'. Fvlly Reprogrommobl e 
flAil'~( Of fACH MIJOUU OF \QVI{I WtAF\JN5. : 

No Active Missile Defense f- -,, 
ro~ tAC:~I CAH HAITICUlA' Nt/M~(11 or U.L WLMONS AGAINSt I'AUI(Ul.A~ 50VHI1'05flJJ(J Hlf U.S. 

[5lL 20 
0. 

1- ~: 

0 

or Follovt Shelters \\IArlltH IIMl OPI IM.All y TA-G£1 (D AGAIN~ I Til( SOVIll fORCE TO MINIM/l( flU U.S, f AIAlii!U Wlll(ll 
CAN U rROlJUCTn ~y Til( StJIIVIVING fOIC(. Til( rLQII[O rOINI\ A~[ THE U,S.!AIAtii!{S Y.·HtCII TII{N 
llmll UOM IH!Ali•\IOIY IMr(QVM(NI Of Ill( Sut:VIVINO SOV!l_l fOIC(. 

IAlAliiiH !HOICAHO AU nOM OIUCI lHtCU Or 8l.ASl AND fAllOUT ONLY, A Nil no NOl!NCllJOf 
TIITS!f')'.fA~ AHltOU.AV[[) Ut{CTS. lllfY JH[IlrOU l[rt['HNT lOWtff liMitS 10 Ill{ Uli'\V\H 
fATALIIIT\ "0-" All CAUSH . 

I I . I I I I I I I I 
200 600 1000 

TOTAL 

lt100 

WEAPONS 

1800 2200 

U.S. (ON LAUNCHERS) 

1 I 

2600 3000 
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EFFECTIVENESS IN PREVENTING U.S. FATALITIES OF HYPOTHETICAL U.S. lhJITIATIVE ATT ACK5 
ON REPRESENTATIVE SOVIET FORCE POSTUP,ES 

~~ ...._ 
"Sl (RcactiL) 

... , 
~"'":: ..... 
-~~ - '.!li (Acccl~rated) . ...... ::-:· ......... , -r .... ~----,. • • • • • C'?) 

ill (Mobile) .... 
--·, ~~r:~············ 

----· ---------.....•..••••.••.• ................. ··•············· •••••• 0 •••••••••• 

~ ..... !Jir .......... 
...... l:J • ..( Hard) - '-::;.__ ~isPe ~ 

.): (. - • ....._ ';eri) -- ...... S0 r, ~"-"'":-- -.... ·-- ---"'" i .....:~ "-"' ~ ~!l"""t:";,, ............ . ..;;:;;;:··-·-·- ·-·-·-· -·-·-·-
1-

- ~-~ CASE: Year 1965 
U.S. We_c:eon Characteristics_: _ . 

1- . ., 
r y Ill( ASSUM(D \OVIO f0RC( I'OHI}t£\ CORIIl\I'ONOINC TO Jllf lAillS ON Ttl~ (l"VU All GIV[N IN Not Riiprogram'!'ab-re---ueu •; Ill( l.A.BUS 00 NO! RH(R 10 tUif CASH, Wf SHVf QNlV 10 Cll.UAC1WH lllf MAJO•· 

FlATVU Of [ACH MI)(TlJU. Of SOVIO WtAI'ONS. 
1>-lo Active Missile Defense .. 

?! fOI f"CII (AS( II'AUI(Ul.A~ Nt/1,011[11 Ot U.S. WfMONS AOAINSI I'}.UICULf.l SOVI(f 1'0~1\,ltf) Hlf U.S, 

:.:?.!J:allout Shelters WfArON\ A.( OPII,I,\AllY fARC.fllO AGAI~ISf fll( SOV!(l f0'C( 10 MINIMil( II:( U.S. tAIALITIU Wlll(ll 
(MI U r~OOUC(O IV Ill( S\.ll!IIIVING rO~Cl. fll( f'l011(0 'OINIS AJ( IIU U.S. fA!AllltU Wti!CII fii(N 
IUUll r•oM RUAltAIOk'l' (MrlOVMtNI Of Htf SL•tVlii!NG St)IIIO IOtCI. 

1- y fAIAII!I(S INOICATfO AU rtOM OIUCT lFHCtS OF Jli\.U AND FAUOUI C'INl''• AUD DO NOI INC~U(l( 
fltiSIOtMS AND DllAV(O lHtCI5 •. flt(Y ,JII(IlfOU l(,klUNf lOWU liMifS 10 Tiff Ul11MAI[ 
FATAlUilS JtOM All CAUS{S, 

I I I I I I I I I I I I 

200 600 -1000 1~00 1800 2200 2500 -,ooo 
TOTAL U.S. WEAPONS (Orl LII1JtJCHERS) 

•• 

., 
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eFFECTIVENESS !N PREVENTING U.S. FATALITIES OF HYPOTHETICAL U.S. INITJ,\TIVE ATTI>.CI(S 
OJ-l REPRESENTATIVE SOVIET FORCE POSTU~ES 

r::T" ......... ~ ...'.. I 

~~ ... -- TI (Accelerated). ...... ---
110!!1 ., ... '"-~' ...... -

.. 
':·~· ------

........ ""' ---·--... '_!.:·· ll (Hard) ----···· ------- ......... ill(M b'l 
~························ 01c) 

. 

' o 0 t t t t t t t tIe • o o • 

···~············· ················· -..!_~ ~!.!....."..!.!.!...1.• ................. 
--.! ~ 

~s'h~i~crscd) 
- ['" :..t...t;J'). • 

1-
- ~,,........,...., .,... 

1 (Soft)- _ ·~...._,~ ~ .. ~~n.v.n. 

1-

I 

-CASE: Year 1965 
u.s. Wcqpan Chorasterislic$ •\ -

y II if /I.S\UMIO \OVIft IOIICI I'OUII-fS COtii.(\PONOING TO IIH lAILil\ ON THf CUJ:Vn AI( GIV(N IN 
ldUI. 111( tAUt\ DO UOI IHU 10 PUt( CA\f~, tUT SUVf OHlY 10 CIIAIACHIIZl lti( MAJOI Not Rcprogrammablc -
HAIUI( 01 (A(II MIX lUkE Of SOVItl WlAPON\, ' 

- !I rot (A(II (AU I "•Ill( lit AI NUM~U 01 U.S, WI~I'OU\ AGAINSt I'AII/CULAI SOVIlT POSIUtr) Jll( U.S, No Active Missile Defense 
W(APO~IS .dl Of'IIM.O.tLY IA.GlltO "GA/NU ltlf SOV/(1 f0.(110 MIN/MI.~f Jll[ U.S. fAIAUTIU WHI(tl o'r Fallout Shelters CANer f'IOt'IU((O l'r' lUI SUIIVIVING fOICL lllf rlOJHO POINU 4.1{ UIE U.S. FATAl/flU WHIC!l THIN 
IHUlf r•OM llTAIIAIO•'r' IMPlOH.t(NI Of flU SURVIVING SOVIll fO~CI, 

- !! fAIAliTIU /NO/CArlO AU fiiOM t.I/IUCI HHCU Or ll.AU ANO fAliOUI ONlY, AND 00 NOT /NCLUO[ 
FIUSTORMS AND IHl.AYfD t!IICTS. tHEY TIU.li:ErOU lllri!UNJ lt.l\V(II liMITS TO fill UlWMT[ 
,ATAliTI!S r•OM .-,ll CAliS IS. 

I I I I I I I I I I 
' 

I I 

Y. (Reaction) 

. 
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. 
slio:·;:.; the e.f.f'ect cf a f11rther rG:.~t.::t~on in -~-~-~--c;._u_~li t.:: of 

;-:1·: ssile by assu.11i.'1S l--- .. -. the U.S. oi"'f'ensive 

:>nd "l!"Q .,,.., ~-.,o~,-.-~a''"'~ ncr ..... - - ~-I..' 4.. .__ • \..'(:.,.0. ....... ,. ... "'0. 

31. Since the as-y:r.ptotes O!~ the f':isu:·es cio not depend upon the 

U.S. v;s?_pon characte:--is ticsJ c:nd c.lso s-2:eve to r::easure t!le ul ti-

mate possibili-:1esJ the subseq;_·,_ent discussion 1·rill be concerned 

only v:ith these li.-:d.ts. Table VI SU!:"l'i::trizes these .ultimate limits 

fo~ the various Soviet postures and the tl·lree time periods 

considered. 

I 
II 
III 
IV 
v 
VI 

(SOFT) 
\HP .. i1D) 
\EOBILE) 

~
DISPERSED) 
FAST ?.E.!;CTI0!-1) 
ACCELERATED) . 

.,..,.. 
'it 
47 

82 
47 

59 
57 
78 
57 
90 
81 

1967 
(Percer..t) 

67 
'"' o_, 
91 
63 
9-'1-
94 

32. From Table VI it is seen that in t:1e !:los'.:; favorable case 

the U.S. could suffer 47 percent population fatalities 'frhile :!.n 

the fest reactio.::, !:!Obile, or ~ccelerZ!ted cases in 1vhich a larger 

fraction of the Soviet foi~ce is not to:.r&~table, the U.S. fatalitie,s 

ranse from nearly So percent to 94 percent of the total.populaticn. 

33. Since the asscr.1ptions upon \'lhic!: Taole VI are based have 

been delibErat:=ly cho:::.en favorable to U.S. initiative cow1ter-

f'orce ~- the fc.tal::!.t:.r estiwates are lol:er boW1dc., 90 percent of 

!'i:;:ed Soviet !C3i•i bases ~:ere usstuned to be targetable, and com-

plete destructio:;. of all targetable forces \·;as. ~ssu.<.ed the 

outcoMe of a..'1y realistic case is likely to be a fOOd deal \'IOrse. 

- 20 -
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·defense) the p~os;>ect~ of £. saticfactor:,~ c,utcOl;'le fro~1 a U.S. 

initiz.tive c;ttc.ck c.re not :;ood. The nex.t sectio:1 investigc.te:s 

the p::Jtcntic.l co:;tribution of" active c:.nd p:::ssive d~fense. 

the potential co::1tributicn of fall-

out shelters to blu;ltir-,g the effectiveness ()f a Soviet retalic.- · 

tory c.t'.:;c.ck, t:=;e ca.lc\..:lations of Tc.ble VI hc.ve been. repeated for 

the cc.se of the-U.S. populatio::J fully sheltered according to the 

c.ssun:ptions of .Append1;~ "D". The results of this calculation 

are presented in Tc.ble VII. Table VII th~ presents percentc.ge 

of U.S. population fc.talities l·Jhicn might be ehpected fron the 

retaliatoFJ enplo~went of the non-targetuble residue of Soviet 

forces against a sheltered U.S. popU:.atio!l, but l·:ithout <'J1Y 

active ballistic missile defense. 

TABLE VII 

PERCENT U.S. POPULATION FAT.!;!,ITIES F'ROE RETAI..I.;TORY Er·!PLOYl:ENT 
0? ·1:HE !·JV!~!-~ii-~G~·l1.oU:l·E ~...C:SIDUE OF 30iliS1' li'C:RC::.:S 

FOi': TnE C.ASI: 0? ?iJ.:...LY SP.3LTZ!llij) §) U.S. PO!:'l.JLA':L'.!.ON (NO AICE!I\) 

YEAR 

SOVIET POSTU?3 106~ 
-' - 1965 1967 

(Percent) (Percent) (Percent) 

I SOFI'~ 26 33 39 
II HA?.D 25 32 36 
~T~ I.JOBILE) 48 59 .J._J. 

IV DISPEP..S~) 32 36 
v FAST REACTION) 50 57 62 
VI ACCELE?.ATED) 26 50 62 

~ I ~ h 1"- .... . A d' II D" . ~ .t'Or s e ver c.ssu"!lp .. ~ons, see ppe:-1 .;.X 

36. It is clear fror.1 Table VII that provi:::.ion of fallout 

shelters to t~e U.S. populatio::J causes a further reduction in 

the cc.:::.ualties (beyond the reduction due to the U.S. counter

force c.ttac!:) to be e;:pected from the employment of th~ residual 
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Soviet for-cec.. The reduction in f2t(:li t:;.es ran:;e3 fr-o;n 22 per-

cent to 33 perce:~t of the entire U.S. population, \·lllich l'epresents 

'i sz.vint; of <!bout 40 r.lillion to 60 r..1Eion live::;. 

37. In order to properly assess the significance of this cal-

culation, it is necessc.ry to bear in zci.nd cert2.in fec.t'..lres of 

the ass~~ed shelter program. In the first place, the effective-

ness of the shelters was deliberately chosen conser~c.tively in 

order to appro:-:irr:c.te a lo\·ler bo'Lmd to the effectiveness which 

wight be realized b~.r a fallout shelter program. No ·provision 1·1as 

made fer the employment of decontamination procedures upon exit 

from the shelters, nor \·/ere sufficient stocks of food and '\'Tater 

supplied to last for more than a month or sc. '.i.'hese rneas1.4res 

could significz.ntly increase the effectiveness of the shelter.· 

pro.:;ra:n. 

38. In addition, no allowance has been made for the possibility 

of a fallout shelter progr&~ 

the entire U.S. population. 

designed\to shelter only a part of 

By opti!-.any choosing the geographic 

regions of the United States in which to apply sheltering, the 

number of lives potentially saved for a given cost could be con-

siderably greater than for the case in 1·1hich the entire U.S. popu-

lation is sheltered. With these considerc.tions the costs ·or 

savL"S lives by fallout sheltering liaplied by Table VII ($900 to 

$1400 per life saved based 0:1 a conservative estimc.te of $300 per 

perso:1 sheltered) may properly be regarded as overestimates. For 

the opt~c.l deplo~~e~t o~ a partial shelter program, the cost per 

life saved might approach the basic cost per person sheltered. 

39. For purposes o~ assessing the potential co:1tribution of 

active ballistic ~issile defense to bl~~ting the effectivenezs of 

a Soviet retc.lia.tory strikeJ it is only necessary to observe that 

cctive missile defenses perform the same function ~i this respect 

--- --· 

- 82 -

• 

P.ppe~dix "E" to 
E!1closu..~e ~' .. 411 

\·:.SEG Report i'lo. 50 



r 

' ,.. -
- ·Ill.,, ..... 

• 

~ ' · ~f l. ''J~ ··c.~no~s e,~.l~lo."cd _1n +-.n· ~ co,...,_;-e_,.f·orce x•o_·,e: &S :3 v!": .. ..:..e[:!.C C.:. ens --. r, .... u.._ ... .,J, r ~ .... - - u ... ., 

r.z:;;;.::ly, the reduc~ion .i:-1 the nu:nbe:' o::: v;ea]Jon~ :i.rr,pacting iri the 

Uni teci Sta t;es. Since tl:is is the ca~e, o.f'[e::-::si ve \-leap on s:;s te:n:; 

and active defenses ca::-:: be considered to be direct competitors 

fo~ pu..."'"";)oses of blunting enemy o.ttacl-::s. nnd rnn:r· be ·compc:.red on a 

basis of co~ t per ene:-::;y Necjjon killed independently of the assur::p-

tio:;.s o:: fc.llout s;,elteri:1G 2nd of t!1e actud fatality level 

prod~ced. 

40. L~ order to gain some appreciation for the order of magni

tude of the costs per unit enemy warhead killed by offensive mis-

sile systems, T.:::.bles VIII and IX prese:::1t these costs for ti'IO dif-

ferent exemplal'Y U.S. missile systems. Table VIII presents the 

cost per expected deliverable \·Jarhe:::.d kill for a hypothetical U.S. 

ICE~ 

_ljince the returns progressively dir~i~ish as r.1ore 

than· O!!~ ~-,~c.pon is-assigned to the sa::-.e ta:'i;;et, these costs 

presented as the costs associated \vith each successive ·weapon 

assigned to the target. The costs are presented for each major 

t~~e of target considered L~ the representative Soviet rorce posture. 

'.:'ABLE VIII 

COST ( $__1;IILLIO:'i) PER EX?ECTED n-:;-r I'V?.:.> P.ELE ~~: ARHEAD KILL 
FOR f{ _. ~ULLY R3PROG:RPJ•1i•:ABLE 

· .L .t"'' ·~.;u.S'.:.' .LNG .L' 

Counter force 
';ieapon 

Assig:1ed 
to Target 

TARGET 

lst l·iec.pon 

2nd Hec.pon 

Sof~ 
3/.!:.i;n ?oint 
Soviet ICEI'~i 
( ~ i·~illions) 

6.4 

158.0 

Sofr; 
1/Aim Point 
Soviet IC3H 
l:;; l-lillions) 

19.0 

475.0 

3r:1 ~~e~pon 3,_9.§0:9 11,900.0 

E/t Assum::JtioT)S: J r 

Sovlet ~c~., re 1 l~L~~~~3 v.r~. 

l:;, 

100 psi 300 PSi 
Soviet Soviet 

ICEH ICEH 
i<iillions) (~ Nil lions j 

22.4 35.6 
121.0 73.1 
fic;c;,() 150.0 

E.J' Irl t;le ':f5.st reaction 11 case, o.ll costs should be 
doubled to reflect the fact tl1at 50 percent of the 
Soviet force is launched prior to ir.ip~ct of U.S. 
ICBI·l' s. __ __. 
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