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PREFACE

This thesis was a twg-2dged =£ffort. My major thrust was
tc develeop a method to use dynamiz measurss of nuclear
strength to gairn insight intc the arms control DLOC2SS. My

‘second dessire was to show that they recently developed BRIK

nuclear éxchange model‘could be used as a tceol to‘ perform
such an analysis. | I hop= tﬁét future students aﬁd aralysts
will be able to us= this 'moedel and methed fe¢ help chart our
nation’s path in an  uncertain  future ¢f nuclear arms
reduction.

I wish to thank my triumvirate ¢f advisors, Lt Col Ivy D.
Cock, Maj James K. Feldman, and Maj William A. Rowell for

their guidance and insight. Majcr Feldman gave the initial

impetus towards working with the arms contrel problem; Lt

Col Cook provided valuable insight into @he inner workings

" of ERIK, and Maj Rcwell added h;L 2xpertise in nucleay

2xchang? modezling and nuzlear force tructures.
I also wish to thank my family fpr  tHeir understanding

and support. Withcut Carclyn and csﬁua’s vatience and --

2specially ~-- my wife Mary’'s ancour gemeat and - love, +this

work woeuld not have meant as much,

‘William E. Hansen
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AESTRACT

The purposs of this thesis i

"

ul

to develzp 3 method fer
analyzing rnuclezar arms control proposals. It foliows a
modified systems analysis paradigm, <centering about the use

of the ERIYX gcal-prcgramming nuclear sxchange mcdel.

The "objectives of detercence and arms centrel ars dis-

cussed, and it is shcwn that majcr gecals are increasing
stability and maximizing se2cond-strike capability. Measures

of effectivenass for theses gcals wers developed.

R

Twoe arms centrocl propcsals, one based on the Reagan

administration’s START plan, and the other propessd by re-

tired Ajr Force General Glenn Kent were evaluated over a’

~ten-yesar peried using the ERIK medel. Forces were built and

measures. of merii generatad for =2ach proposal using three
targeting strate=gies.

The pro;eﬁute for using the BRIK mcdel'fcllqwed 5 zthree-
step process. First, new weapons systams were addes to the
weapoﬁs' base. Next, £he LRIV model was used ¢o achieve
specified damage'ex;ectancy'gpals en the.Soviet target base.

Finally, a Sovist firs+ strike was made against the U.S.

forces. ' These +three steps gen2ratad all data'required to

‘calculate the various measures cof merit,

To complet2 the analysis, the twe altarnatives were rated

under the measures of merit.. It was determined that, gibeﬁ

the data and assumptions cf this study, .+ decision maker

should narrowly favor the START proposal,
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CHAPTER ONE: INTEODUCTIONM

- THE IMPORTANCE QOF ARMS CQNTROL

Since +thes 19S0’s, a delicate ﬁbalance cf tercor” has
reigned. BEceth +th= Un;ted.siétes andAthe chigt Unien have
ﬁad the ability to destrov the other’'s society, but not the
ability tc destreoy the other side’s refaliatcry capability.
Many e=xperts f=21 that this balance 1is shiftingf The advent
2f n=ew, highly accurate w=apens has begun tc make it ceon-
c2ivable that one side could sffectively disarm the other in
a pre-emptive first straike. If this becomes pessible, own=
side might try for a "£final scluticﬁ.‘

Ironically, this shift in the nuclear balance has come
about despits fhe vast‘increases iﬁ §oth numbers and de-
structive power of bevh the U.S. 'and Soviet nruclear arsé-
nalé. It Hhas been argqued +that this growfh in strategic
{éorces has in fact caused =ach side to becomes more
vulnerables tc a fi£st strike attack by the2 other. (15:1)
This ‘sta£e of .affairsl has peen labeied . the "yindow of‘

vulﬁerabilit}“.n ‘(8=I-8) If this is frue, the U.S5. d2fense
build-up has, in‘faci, arodad gut'national 5ecutity‘rat$er
+han stréngthaned_it.‘

This Suild—up cf dastructive power and reducti?n of sta-'
bility has occurred despite previous atméllimitation‘ talks.
The numb2r of nuclear warﬁea&é-ha: increasad since 1970 from
aboﬁt.'lsoo on.aach zida teo apﬁrcximatel? 8000, Even vmore
ominous is the fact that the‘nuﬁbet dg warhaads could almost

)
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redoubles to arcund 25000 and still remain within the SALT II

[¥x}

limits. Also, Zcvist missile® throw-weight has increased Ly
nearly Z miliion kilograms since the signing of S3SALT I.
(15:1)

This state of s3£fairs has sparked an cutcry, particularly

from members of Congress., for genuins readuction in  the
d=structive capability of 2ach side’s nuclear arssnal. In
particular, the capability £or 2ach side 4¢ destrey the

cther’'s fcocroes must be curhed. (1Z:1 1)

Even if one doss - nct belisve in the “window of
vulnerability", +the idea of limiting the grgat number of
nuclear warheads is very attractive. Hecwever, proponsnts of
different arms contrel schemes are divided on how to reduée
@he"number‘ ¢f nuclezar w=2apons. Impc:tant arms control
issues are:

1) How much for'little) ié ancugh?
2) Do we keap bﬁi;ding new syﬁtams?

3) What is the objective of arms control?

4) What 1o we ccunt”?

PURPOSE OF THIS THESIS

A methodglcgy' must ba dsvelcpad té answér lthese queag-~
tions, L.D. ,Attawéy's.systems'anai§sis‘pa;;ﬁigm, EY modif
fied by J. K. Fzldman, gives a1 basic fram%&prk which will be

us2ful in adreasing these imgortant arms centrol questiona,

-
s
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1 Deterﬁine the objectives. What dees thz Unitsd
States desiré to achisve?

) Determiﬁe measur=s of efiéctiveness. How well is +hz
U.S. achieving its cbjsctives?

3) Determine the alternatives. How can the U.S. échievg
its objectives?

4) Evaluats fhe alternatives. That is, use a mbéel or .
other meaﬁs‘to determine how well 2ach alternative achieves
the= U.S. objectiveﬁ.

S) Rank the alternatives in acécrdance with the . measures
34 effe:tivéness. (17:35)(9)

Using this framewcrk, +this thesis propeses a‘methodoiogy

to help an analyst ge=nerats and analyze arms control agree- -

o ments. All of <the 2le2ments of systems analysis will be

used, Dbut pérticular effoft will be spent on the =valuation
of altetnatives.‘ The BRIXK goal-programming nuclear =xchange
mod=2l was the principal tool us=2d4 in making +these evalua-
tions, (2) The BRIK mecdel was develcped as a' thesis pro-
ject by Buﬁneli and Takacs in 1?94; 'fts quick run-times,
and goal-brogramming'capabilit;es show2d particular 'ptcmise
in the'gna}ysis of arms control agreementé. (2:194) This
thesis demonstrates h;w é‘DoD analyst, using authoriﬁative
U.S. nuclear objectives and capabilities, can both Qenérate
Qnd .evaluate future U.S. nuclear force étructures under

¢

alternative arms raducticn schemes.
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The secondary purpcse of thi

thesis is €c continu2 the
development of BERIK as 3 valuable analytic t€nel. New f=za-
tures have b=en added tc BRIK, and 'same deficisncies of the

model have. besan correscted.

GENERAL APPROACH

In  keeéping with the framewerk, th2 objesctives of arms

control will b= dévelcped. These cbjectives encompass both

arms contrel and national security considerations. . Next,

appropriate mesasures of effectiveﬁess associ;ﬁed with e=ach
set of objectives are treated. These measures will cover
.areas oz‘force capability, stability, and survivability.
Given vﬁrcpoged‘ arms centrel limits, and specific U.S.
targeting- stratggieé, thz EBRIK nucleaf-exchange ‘modal is
used to design an "optimal* U.S. €forge etructure. Sub-~
sequently, BERIK is used t9 evaluats the capability of this
chosen force struéture under different £force posture
' assumptions. Tﬁis general procedﬁra is,pérfcgmed for a

‘combination of twe different arms control limits and <hree

nuclesar targeting strategies, Finally, +these results are

‘assessed and the implications for future U.8. forces given..

QVERVIEW OF FUTURE CHAPTERS

Chapter Two presents the backgrcuhd 2f the analvsis. The
purposeé of arms contrel and scme measurss of merit are

discussad.. Two potantial arms reduction agreements are

prSgntéd and theics pros and zens aiplcrgd. The éaﬁcept of

1e8
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deterrence and its implementation in various targsting stra-
tegies alcng with its maasuras cf merit are zxplained.

Chapter'Three discuss=s the methecdelogy and assumptions

cf the analysis. - In particular, +the sc=nario, weapon and

target characteristics, and time herizens of the study are
elaborated . on. Additicnally, it is shewn hew ERIK thelps

determine U.S. and Sovist forces, capabilities, and measurss

of merit.
Chapter Four gives an overview of BRIK, including its
strengths. and weaknesssas, Imporctant new changeé and correc-

tions to the moedel are alsc covered.

Chapter ‘Five dizcusses the results c£ the analysis as

‘w2ll as ths poténtial implications of these results to the

present arms control situation..

Chap%er Six summarizes the analysis. The methodology,
e?olution of for=es and capabilitieﬁ, and implications ‘ara
restated. fin#lly, lfutute directicns for study and im-
provem;nt are suggest=d.

This completes the introduction te the iﬁesis. The nex£

chapter will develep the problem objectives, alternatives,

and measures . f merit.




LHAPTER fHOt ARMS CONTROL AND DETERRENCE

QVERVIEN
This  chapter develéps ths concepts of arms control and
detarrence, and discusses several ways that =ach can be

impl=smentad. Fifst, +hez purpeses of arms control will be

developed emphasizing thes reols cf arms contrel in decreasing
the chance of nuclear war by increasing stability. Next,

two possible strategi=s fcr arms control, +the Reagan Admin-

istration’s Strategic Arms'Reduct;cn Talks (START) proposal
and retired Aic Force Gener;l Glenn Kent’'s ptc%osal for
decreases in the number 2f ééahdard W=zapons Stations, will
be ihttoduced. The proposed wechanisms for arms raduction
and soma of the'ptos and cons of the twc plans ,will' be
examined. Thz concept éf deterrence and itc basis in na-

tional security interests will be explored and thréee diff-

_erent sirategic nuclear targeting strategies for implement-

ing deterrence will be developed.

PURPOSES OF ARMS CONTROL

1f arms coatrol is to ba meaningful, it must accomplish-
three goals; |

1) Reduce the chance of nuclaar war,

2) Reduce th2 lavel of damage if nuclear war occurs.

3) Rednge the coest of nuclear ferces,
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Reducing the chance cf war

In the  lexicon Qf arms ceontreollers, fhe key word in
ra2ducing thes chances of cénflict is stability. Stability
can b2 defined in saveral diffetené ways. " The first of
these is strategic stabilility. |

The notion of strategic stability rests eon the assurance
that neithsr sides can sericusly'damage the other’s retalia-
tory capab;lity. (27:7Y This idea has lcné been with us.
From +th2 =arliest beginnings of:the "massive retaliation®
doctriné of the 1950's‘through flexible respeonse and  the
count2rvailing strategy of.the 1770’s, +the cornerstone of
our d=terrences has always been the assurance that ﬁo matter
what “he So&iets d4id, we weould always have eﬁcugh capability
to inflict uncacceptable damage in a sacond éttike.

Oné key facet of our ability to maintain this stability
is' the tr;ad of nuclea{ forces. - ﬁhile some may doubt <the
efficacy of %plittingfcur nucleaf 29gs intoe several baskets,'
the tfiad'of'land~based‘;CEH’S, SLEM's and bembers contri-
butes in two majcf ways to our.nuclear detarrant. X

First, ;t would be difficuit for an enemy tc‘ destroy

all three legs of the triad. The SLEMs at saa are reiative~

ly invulnarable. ' Likeﬁise, ,iCBHsland bedbats affectivaly -

protect =2ach othezr.  That is, a Simultaneous» attack on-

‘bombars and ICCM’'s by Scviet ICEMN‘s or SLEM's would'providé

‘plenty of warning fo; the_bcmbers to launch. (20:7-8) In

fact, bombersz can ba Launthad‘even before an 2nemy attack to

N
\
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snsure their survival., Alsc, bembers cculd be launched as a
show of national resclve in 3 crisis, and recalled if ne-
cessary. (12:44823) Likewis®, an attack on bcocmber bases

using SLEM’s would give the ICEM's additicnal time to

launch. Under almost any zeonceivable first-strike attack,

two out of the three l2gs of the triad would be expected to

survive intace.

The gecond reason’ fcr the triad is the cffensive syner-

. gism among ths three le2gs. The requirement for the Soviets

to defend against three very different forces keeps them
from concentraiing their =2ffcrts on any single force. For
exaﬁple, the Scviet aif defense network wculd probably be
very badly d=graded by a prompt U.S. ICEM and SLEM response
to a Soviet first strike, This type of interplay Dbetween

the legs of the triad alsc helgs tc insure that ocur deéter-

rent capability will not Dbe cempletely nullified or

seriously degraded. (12:24181)

Furthermore, =2ach leg of the triad has unique properties.

1

For example, SLEMs can stay hidden for long periods of time

C,giving them an excellent capability in a resarve role.

Bombars c¢an be launched without cemmitting them to attack,
ICBH& hav;'tha advantagé; cé'high alert rates, command and
control, and rapid retargeting. (iQ:B) Taken tsgether,
these‘ qualities provide tfemandcus flexibility for respond-

ing to an attack.




Proposals have Lsen made to medify tbis ccngept. For
axample, in thez Senate testimeny on MX (Peacekeepsr) missile
basing meodes, : the use. of submarine basing: fo:A the
Poacekzeper was discussed. While this meode is ':ertainly
survivable, the land-based ICEM advantages of high alert
rates and excellent. command and centrel would be lost.
Likewise, any advancess in Scviet antisubmariae warﬁate would
put both the SLEM andi Psacskespzr forces in .jecpatdy.'
(11:300) While other dyads cf focrces have been propoess=4, it
is not likesly that the U.S. will abandon the tri;d in the
near juturé. (13:2794)

Another facet of stability is crisis stability.‘ This
occurs when neither side has any reascn to launcﬁ or axp=ct
a pre-emptive attéck. (27:7) If one side thought it could
destroy the other =ide’s deterfeqt, then it might fgel that
it could get away with such an attack. IOn'the qther hand,
the side which felt that it would lcse its detefréﬁt capa-
biiity . could €£ael compellad to use its feorces first . in a
crisis sithaficn‘ratﬁer than risk losi&gwthemu (15:3)' Thus
.both 'sides would be cn a "hair trigggr' -~ raady torgc at
the slightesﬁ provecaticn, |

S aBre are many'téctgrs affacting crisis -stability,
such as alert postures and the vulnerability of th§ ¢
network, <the driving faccer ié +he intro&u:tion of new,
‘highly accuratsz missiles,4 #specially MIRVed missiles. The

accuracy of these migsiles gives them a high probability of

3
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kiil againéﬁ the enemy’s missiles, and the largs number of
warheads carrisd on s2ach missils make them temptiﬁg targets
in their own right. That is, it makes "sense" to use . two
warhéads if they can destrcy a single missile which carries
" 2ight or ten warheads. (25:329) Because U.S. land-baszd
missiles constitutez only abcut 30% of the tctal number of
nuclear warhsads, chief plannéts must alsc find a way. to
defeaf the rest of the triad. Hocwever, the Scoviets could
see a U.S. ~ICEN first-strike'capability as a very real

threat to their daterrsnt, since about 70% of their warheads

are on MIRVed land-based missiles. (22:2)
A third type of stability is arms race stability. In

this situation neither side feels. that it must embark on new
armament programs td keep its strategic and crisis stability
intact: (27:7) New weapens wculd therafore heLpfto improve
each side’'s second strike capabi;ity, rather than improving
a firet strike capabiiity; which would harm crisis
stability. WHhile we cﬁnnct turn éhe clock back tc make our
missiles less accurate, wevcan deﬁlcy theﬁ in way% that make
- them more sutvivable,vsc ag net to put 4s in a'“qse or lose*
‘siiuation} . For axample, m&bila ICCHs thhlanlyfona warhead
would be a very survivable system, Eicause they va;e un-’
attractive ¢35 target becauss cf large weaﬁons raqﬁirements.
and wouldvnat'Sé seen as a first str}ke waeapen.

Inéreasing ,stabilit?vin all ihree ar2as -~ strategic,

crisis, and arms race -~ dces one important thing == it

(24
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r2duces +thes danger that ané side will initiate 3 nuclear
strike. If neither sid= can pessibly gain by striking
first, then nucl=ar war is leés likely ¢c bagin.

'How can stability be measur=d? Strategic stability can
bg ‘measured in terms of s=cond strike cépahility. If +the
retaliatory strike cf either si§e can inflict unacecsptable
damage on the other, +the=n strategic stability will be ass-
urad, Thres measures ussd in this study are U.S. second
.sttike damag= exp=ctancy ' !DE) against +the Soviet éatget
base, U;S. residuél w2apens available, and Soviet second
strike =quivalsnt megatonnage (ENMNT).

~On  the other hand, crisis stability is a fi:st’ strike
concern. The issues are whether er nct 3 side can gain by
launching a first strike and how survivable its forces ar=.
‘Measures of effesctiveness used are variaticns of number of
first strike warheads used versus number of warheads
destroyed.

Damage iimitatién

'Thé second gcal of arms control is damage limitation. It
hag been point2d out by some thecrists that the combinad
nqclear arsenals of the USSR andvU.S. far axczed the number
reﬁuired to destroy life an,egrth ar we know ii. To belisv-
ers‘in “nuclear winter;, 2yven a ;elativeiy'small number of
weapons coul& create a vast climate change;which w§uld sand
the world"intc ‘an leca Aga‘in a éelatively' short time..
,(26833) Even if climatic :atastrcfha iz discountad, arms'
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limitation agresements cffzr nc r=2al hcpe in the forsseabla
future for significantly reducing the effscts of nuclear

weapeons us2d against population targets. (1Z: 17

Cost R=ducticn
Cost 1is an impecrtant consideraticn. Som= +type of

cost/benefit criterion could be used tc fully =valuate arms

control agréements. For example, it is likesly +that an

agreerent which forced early r=2tiremsnt of systems would
result in savings in operaticnal and supﬁcrt costs. The
| Cbngressicnal Eudget QOffice (CEO) =stimates that $1.8 bill-
ion c@uld b2 saved annually under the administration START
prcpésal. (3:23) Hdwevef, a ccmplete cest ‘analysis of
future force s*ructures undsr arms centrol is Dbeyond the
scope of this =ffort.: |

Objective of Arms Contreol

For the purpcses of this stuly, the objectives of arms
control lie primarily in the area of increasing crisis,

strategic, and arms race stability.

PROPOSED ARMS COMNTROL AGREEMENTS

lluhile there are many arms cqntrol'prcpbsals,_'this study
wiil ccnceknv itself @ith twé majecr cnes, which both show
pf@misé. AS‘sﬁated~earlier,_thls.thes;s is not meant to be a
'study"ct the relativs merits of actual arms control propo-
sals and fcrce strucﬁures.. R;thér, ;t is meant to show how
the BERIK modesl can ba used 4o =valuate and zomgare different

_arms control proposals.

~
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The fisst rcipesal .5 similar f: the Reagan
Administraticn’s S7ART propcsal, while the second is a pro-
posal puf forward by ratized Gensral Glenn A. Kent, uow with
RAND.

Administraticn START Propcsal

The administration’s propesal is primarily  concerned

with ballistic missile warheads. It propes=s to limit the

total number of both ICEM and SLEM warheads to S000. (3:22)

This approach rescegnizes that the grewth in the number of

highly-accu}ate fixed land-bas=d missiles greatly reduces
the stability of the nuclear balance. (3:19)

According tc a CEO study, +the centerpieces af>the START
propasal is a *build-down" wﬁere two balliéfic missile war-
heads are deétroyed,for.evefy new MIRVed ICEM warhead de-
ployed, and t£ree ballistic missile warheads are destroyed
for every twc new MIRVed SLEM warheads deplcyed, Single

warhead missiles would be traded cn a on® fcr one basis.

- Additionally, =2ach side would have %o raduce ths number of

ballistic mizsile warheads by 3 minimum of five percent each
year. Tﬁls would prohibit @ither side frcm aveoeiding arms

reduction by ceasing modarnization. - (3:22)

Additionally, there would be a ceiling cf 3%00 ALCMs. .

(3:22)
Quer a ten-year'pericd. this wculd reduce the number of
m.ssile® warheads en each side by appreximately 40 parcent.

The 3%00 ALCH ceiling weuld net limit the cngc;nb .8,

0
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conversicen cf B-SZ bcmbars ts ALCHM czarriers, nor would it
hamp=2r +h=z ECoviets in their bcmber modernizatioa program.
While the Sovists sav that ths ALCH limit would maiatain the
large U.S. advantages in air-bre=athing nuclear carability, it
can bé‘argued that these w2apcns are retaliatcry in  nature

and do not threaten either strategic cr crisis stability.

(22:2-3) Others have pointsd cut that this tvype of schems
calls for asymmetr .. reducticns sinc2 beth sides have diff-
erent number cf migsil® warheads. (1S:10) Hcowever, imbal-

ances in the key measufes of number cf warheads and throw-s
w2ight would become smallsr cver time., This is-beéause a
START agreement would czuse lérge cuts in the Soviet land-
based ICEM fcrce, which acceunts for most cf £ﬁe Soviet
throw-weight advantage. The U.S5. reducticns, whilé a
smaller percentage of U.S5. thrcw-weight, would cut down the
U.S. advantzge in ict#L'bcmber and missila‘warheads. (3:31)
The primary purposé sf the twe-for-cone build down is
"to dxscouragelthe deplcyment'cf,pcwerﬁulibut '1nc§easingly
xuln?rable systems . -- like nxnvéa ICEMs deployé& in  fixed

locations <= in favor of mcre survivable ones.* (3:3) The

reason for this is that building MIRVad ICDMs requires  two

warheads to be destroyed.féf suary new MIRV " warhaad, but
only a one for one irade if single-wérhead ICEMs are Dbuilt.
.Ten warheads on a single missile aiso ma&és it a 'témpting
targetrbecause only two wre needad to destrey it. (3:119-21)

However, the same ton warheads un ten ‘ditfe:ent missilos
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would r¢e2guire twenty warhesads tc destroy them. I£f the

‘missile2s ar= mobile, they will bz =2ven mcre difficult to

dastroy. The two for cn2 versus on2 for on2 build " down
encourages +he Jdspleyment o¢f more survivable and stable
systams.,

Modificaticn of START

For the purpcse of this study, the “floor® of 5000

ballistic missile warheads was remcved. This was done
bacause five percent annual r2ductions feor ten years
resulted in a limit of only 4479 warhsads., I+ was decidesd

to continue the proposal for the full ten ysars to match
General Kent’s proposal.

General Kent’'s Propcsal

General K2nt has propcsed a new common coin for nuclear
forceé, lthe *Standard Weapon St;tion“ (SHS). The SWS 1is
similar to a single2 ballisticg missile RV, a bomb'on a bom-
ber, or a cruise missile, (1£:1S) Hcwever, tﬁe rules for
calculating SWS are2 based on throw-weight, (1S: 25) Since

ctability or lack thereocf is based on cne side’s 3bility to

attack the other in a countorforce 'strike, Kent argues that

. throw-weight is an impartant surrogat? measure for counter-

£6rce capability. (18:34-40) This is because increased

missile throw-weight can translate intc larger, heavier, and

more accurate RV's, For MIRY24 missiles, this throw-weight

18 divided into 400 kilegram units and intc S09 kilogram.~

units for single ICDMs., (1%:2S) Thus, 3 Peacek2aper missila
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with a thr0w-weight cf about 4000 kiloérams wouid count for
10 SWS, while a Soviet 8€-18, with it’s much gre=atsr throw-
weight of around 8000 kilograms would accecunt for QO‘SHS.

The concept is simple.encugh for missiles, Dbut how do
we take bembers intc account? Genetal‘Kent propcs=es the use
of +taks2cff gross weight as a surrcgate mesasure £or bomber
throw-waight, Of ~curse, since bembers ar= much larger than
missiles in relation to the weapon lcad, the divisor i=. much
higher. The propcs2d measurs is cn2 3SWS for evefy S0,000
pounds of +takecff gross weight for non-ALCM carrying bom-
bers, and on=2 SWS per 25,090 gounds fcr ALCM carrying air-
craft. (1S:43-44) For B—S:lairCtaft, this woﬁld tr;;slafe
into 10 SWS per non-ALCM carrier and 20 SWS per ALCM carr-
iar, ;hich agres fairly wall withvcutrent and planned U.S.
weapon-carrying capabilities; (24:273)

Oncz one getg beyond the calculus of the SWS, the arms
reduction idea is fairly simple. Kent prcpcses a straight-
line 'reductidn cf five percent per year in ihe ﬁuﬁber' of
SHS. (15:1%) This appears to give an attractive proposal
for the tdllowxng reasons

1) B} putting éOerythinélintcva cc&ﬁon currency, =ach
lxde'will be able Fo structure its fcrces as it é:shes.

2) Accoraing‘tc Kant;s figures, both sides are nearly
2qual in terms cf'SRs; Thus, +ha U.S. advantagg';n iir~‘
‘breathing 4togﬁos‘ is baiahctd aga;nstvtho Soviet L;ad in

land-based ICEMs and throw-weight.
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3) By penalizing largs, heavy ICBHS,‘ fhié proposal =n-
courages bcth.sides tec reduce their numbers thus :in;feasing
stability. At the saﬁe time,.the SWS :ai:ulétién éncourages
2ach side teo iacrease the survivability of if;:cwﬁ force by
such means aslthe deployment of small, single-warheaﬁ mubile

ICBMs.. (15:24-23)

DETERRENCE AND TARGETING STRATEGIES

Khat Constitutes Deterren

T

At the bedrock of detgrran;e ig the f;ct that nuclear
weapons have greatly raised the stakes in the gam=s of world
pelitics. Ncw, as never before, nationai (not to mention
global; axtinction is a very real pessibility. N=ither side
will agree te anything 'that ceculd thr2aten their survival as
2 nation or other imﬁottant naticnal interests. As much as
. wWe ‘aﬁd the Soviets yculd liké'tc ccntrol nuclear ‘weaponry,
theres cannot be agr=zement if either'sidgﬁfeél$~ that its-
hational'survivél .S in.any‘way threatened.a

The basic idea of 'deterren;e 'is. }atheé simple.’
Bénjamin Pranklin’5‘c£t~quotéd homily that ;cne sword geeps'
‘aﬁother' in 'i¥s scabﬁ;fd"'giQes the basic iﬁea. In other
words, <the ‘cpnseqﬁences °f_3° éction cutwaigh +he ' éains.'
Howeaver, <+thzre are some rathezs impoftant.caveata to this
idea,

The most important fhing t; temamber is.fhat detetrencei

-

is in the eye =f the‘behélder;l That is, what your esnemy




thinks yeu <an 2nd will de is mere important than what vyou

think you can and will do. -If the Scviet Unicn do=s not
feel that the U.8. will r=act tc.agression, then our capa-
bility to re=act will not necessarily deter them f}om taking
acticns they beiieve are in their interest.

Aﬁother facst of de?ertence i thatvthe 2nemy ‘s pér:ep-
tion of what is or is not harmful affects our abiligy to
deter nim. If what we consider as an unacceptable conse-
quence to the Soviet Unicn is in fact ac:epfable t2 the
Soviet 'Union, a sttétggy or £force aimed a3t inflicting that
"unacceptabla® :onséquence will nct da2ter the Soviets.

Another implicit assumption cf deterresnce is that the
enemy is raticnal and will.gnly fight when gains outweigh
the lossaes. (17:3) Unfcrtunéte{y, thig is often not +the
case. .Even a cursory glance.at history will show that wars
have ﬁeen fcught by mistake, for religicus reésons, ~to
satistfy pgblic epinien, to gain advantage in internal pal;-
tics, and eQen for honor and spéﬁt.. td’mgsi, these ars not
rétional feascns_far’fighting_ Howzver, in c;der to ahalyze
or predict Soviet behavior, we mustiassume some rationality
'bn the  part of bur spponents, ctherwise'aur best' course
might be to dastroy themlbetdre they destroy us.

We will assume that deterrence has four basic slements:

‘our knowladge of what the'chiets,valua, our capability ¢o
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inflict damages on the things they valde, +the will to us=e
that capability, and Soviet percepticon cf the first three
elements. |

Will and perception ares intangible, and althcocugh impor-
tant, are nof r=2adily smenabls tc quantificaticn or measure-
ment. Se wé will concentrats ;n the first twe elements:
what do ths Scviets valu= and what are the U.S.'capabilities
against thcse targets.

What Dec the Scoviets Valus?

It is net clear exactly what the Scvists do value.
While it is &angerous to believe that the Soviets value the
same things we do, certain things app=ar tc be important to
them. " In no particula; erder, these arat

1) Lzadership and Comménd and Controi Facilities. If
the Sovret'leadérs are conQinced that, if they start a war,
they yill lose centrol of their societ&, tFey will- think
lqng and hard b2for= embarking on sqch a cocurse. . Likeowise,
i# fheléenters and|t;cl; cf'conttcl are des rcyeq, neither_
they nof their sUcéesscrs will b2 able fa continue ruling.

‘Zf"Nucléar Forces. . The Scviet nﬁclear rsenal has more
than any other'eiemént ﬁrcpelled the USSR into “superpower®
status.,. Destruction of  Soviet Siratégic Rocket Forces,
SLBM’'s, Long Rapge Aviation, Iﬂéﬂ's, nuclizar starage;'and

i thé ability +t¢ command and ceontrol thesel weapons would




ar

certainly be a sericus sstback, Additicnally, tﬁe loss of
these weapons would keep the Soviets from dohinating the
post-nuclear-=xchange world. A

3) Conventicnal and Theater Ferces. '.As-with nuclear -

ferces, these are key 2lements of Scviet status. They

. provide another me2ans of contrcl of the. pcpulaticn, espec-

ially in the case cf the large numbers of minorities, not to
mention the states cf the WHarsaw Pact.

4) Econemic and Industrial Facilities. If we can take

+ away the Soviat Union’s ability to functicn as a modern

indﬁstriai nation, we have certainly dealt‘it a crushing
blow. - Factori=zs, powsr plants, fﬁel refinerigs and storage,
rail and read nets, and other key facilitiéé ¢cculd be in-
cluded in this classification. .Rcte alse that, since most
factories and cther industrial facilities are lbcated in or
ne2ar major population centers, an attack on ecconomic and
industrial <targets wogld aléo destroy ‘majgt population
;enters. (b:41-42)

Taken in appropriafq combinaticns, . thess four classas

‘of  targets could 2 used tuv create targéting. gtrategies

whi:h would implement alternative cencepts gf deterrence,
For ‘exampls, one who felt, as McNamara did in the b0's,
that the ability to deter rastad ¢n the Abiiity t0o destroy
two-thirds of +the Soviat’industriél base, would build - a
torce to attack the Qcaﬁomic.;nd industrial +target class.
(16282) Alternatively, one éﬁuld"take the cﬁo ido§ of
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finite deterrenée,' and destrcy a fixed percentage 2f wurban
industrial and military targets. (23:5) Advocates of coun-
terforce s£rategy would emphasize the attack ¢f£ nuclear
forces. This list could continues f£or all agprepriate combi-
nations of tafgets which would suppcrt alfernafive cencepts
of deterrencs.

Implementation of Deterrence

This study will use three different targ=ting strats-
gies. These strategies provide a goced cross-s=ction of the
alternative major =mphases in strategic nuclear t;rgetihg.
" Each strategy is a set o£ the fcur key Soviet target =le-
ments mentionad e;rlier, .but atrénged in differihg priority
orders., For a breakdown of 2ach targeting 'strategy, see
Table 2.1.

'One targeting plan that is not used is thaﬁ nf gstriking a
relatively small number ¢£f Soviet popuiatian centers. This
is ﬁecauée'such a strategy wouid require a relatively small
number of waapons whose fcorce structure could easily’ be
&etetmined. 'Si;te‘the U.S. has centinued té push for large’
numbers of highiy éc:ut;te weapons, it is doubtful that a
' 'city.bust;ng“ strategy is being implemented; |

This gives a‘ Sroad brush treatment ~£ the various
philosophiss ;n this.area. Whilas it is not suggestad. that
any 'of these.are.the actual phxlosﬁphy used tc build the

SIOP, most . strategists will find one of these to thair

liking.
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TACLE 2.1

TARGETTNG PRIDRIT:ES AND DAMAGE EXPECTANCY (DE) GOALS

et e e e S

TARGET © . . TARGET -DE GOAL DE GOAL
STRATEGY S CLAGSES ' (GENERATED) (DAY-TO-DAY)
LEADERSHIP LEADERSHIP, C3I .8 o7
: NUCLEAR FORCES 7 )
CONVENTIONMNAL FORCESE o b .S
.ECONOMIC/INDUSTRIAL .8 .4
COUNTERFORCE. - NUCLEAR FORCES, CSI .8 .7
o CONVENTIONAL FORCES 7 )
LEADERSHIP b .S
ECONOMIC/INDUSTRIAL «S ‘4
COUNTERVALUE ECQNOMIC/INDU%TBIAL .8 7 -
LEADERSHIP, C71I 7 b
CONVENTIONAL FORCES b .5
NUCLEAR FORCES S . 4

Note <+that Table 2.1 also gives Damage Expectancy (DE)

goals for each set of priorities using both generated and

~day-to-day alert postures. It has been stressed that two of

the  most important measures cf fcrce 'capability are DE

.accomplishmént and | residual w=2apons, General Davis,

Commander inAChiet, Strategic Air Ccmmand,’ has statesd that
DE (spocifically military DE) ."accurately depicts warfight-
ing capability* and residual weapcns “reflact war'sustaining

capability after cdunterforce or ccunterforce/countarvalue

' exchanges.” (12:4180) This +thesis alsc uses these measures

of merit,  However, the residual weapon figurs will reflact

the number of b;llistic missile warheads ar SWS bevend those

- “aeedad  to ‘mest DE goals that csuld be deplcyed under the

s=17




arms re=ducticn plans rather than an actual ressrve forcs.
These résidual w2apcns ares not us2d in the allecation, ner
are they targ=sted by thes chieés. They only represent a
potential for improvemznt, and ar2 nct reserves in the usual

sense2.,

SUMMARY

This ch;pter has ccvered'?he sackgtdund cf arms control
and deterrencs, The"purpcses cf arms coﬁttcl have been
developad, and it has been shown that *he prevention of
nuclear war through incréased stability is the primary goal
of arms caﬁttol. Two different arms reduction pfoposa;s,
one similar to‘the Reagan Administraticn’s START propusél
and one proposed by éeneral Kent, were intrcduced, and their
prog and cons we2r?2 examined,  Finally, the caﬁcerns of
national security and aétertence Qere discussed, ‘and three
different nuclear targéting strategies were selescted as
pessible ways to implement deterrenéé. .
The nex¥‘chaptérvwili ;cver +he assumptizns and méthcdf

clogy wused +to =svaluate the-twc arms contrcl sftategies.




}? 3t METHODOLOGY AMD 4SCUMPTINONS

_QUVERVIEN

This chapter w

ill discuss the methcdoleogy and assumptions

us2d in destermining and amnalvzing futurs Ui 2., nuclsar force

structur=ss under
of +the nuclesar

avaluate 'thessz £

and target characteristics will ke discussad,.

ology section wil
capabilities are

considerations fo

ASSUMPTIONS

Scenario

I+t is assumed

the twe arms contrcl stratsgies. Details
2xchangs scenaric used +c . detsrmine  and
crc2 structurss along with destailed wéapon
The method-
1 ghow hcw bothFU.S. and Scvist fcyces.and

determined and will menticn som2 important

r the analyst,

that the Scviets begin the ccnflict with a

counterforce’ fifst strike, aim=ad at U.S. ICEN siles,  SAC

!

3

. bomber basas, su marine ports, and keay l=2adership and C71

tétgets.. BEecaus
weapons are lim
This 'strike wculd
tion of forces i
~arming the U,S.
pons iﬁ resarve %
Howaver, +he
rétaliatg 2¢ th

strike, <the U.S

oflpcssible'fratr;cide Frcblems, Soviet
Lted éo a "2 en i' éttack en all taréets.
attempt tc irravocably shifi~the correla-
n favor of t#é‘SQviets Sy effettiQaLy dis-
‘The Sovists would hold the rehaining wéa-
p deter the U.S., frem respending. |

scenaric does assume that <thHe U.8., will

is agression. Aftsr this Sovist first

3.1

. would respcnd with an attack aimed at a -




broad rang= of Scvist targets bassd on one cf thres s=lected
targeting stratagiss, any U.5. c¢cr Scvist wéapons nct us=4
ocr destrcyed wculd b= available for additi;nal strilkkes or
bargaining purposes. 4 ,

Some fee=l that the chiéts are unlikely tc initiate 'such
an e%change due tc uncertainties such as-the ac:ut;cy of
North-South missile trajactcrie%, fratricide and thg .U.S.
will to retali;te. They pecint cut that any first strike

would be a tr=mendcus gémble c¢n the part of eithsr nation.

(24:264-265)  Such a strike could ceuld well put the

aggressor "slightly ‘behind the Fiji Islands.*® (21:1&)
Hhileisuch a ccurse may seem unlikely, similar scenarios

have been developed and analyzed duting‘both the Carter and

Reagan administrations. (5:56) (19:56) The use of other
scenarios such as a U.S. first strike will give quite diff-
2rent results. Hcwever, only the Scviet first-strike sce-

nario'will'be used in this aﬁalysis.

Sovi=at Hgagcj RBas=

'since tﬁé Scviets are not liﬁely tc’teil us_exacily. what
theayr nuclear'fcrﬁes structure will be, an anal&dt must rely

on w«stimates cf future Scovist capabilities and force struc-

‘ture. For a DoD énalyst doing classified werk, these 23t~

imates would probably come from various intelligence agen-
ci=2e and parhaps from civilian centracters or “think tanks*.

This atudy uses. the =2stimate cf the Congressional

Budget Office (CRO) fcor 1990 and 179% Scviet forces which is
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based on ‘'the administraticn’s START nropesal. (3!75{
Ad justed very slightly, this sams =stimate ié ‘ alsa
appropriats £for Kent’'s arms ceontrol prcpcsai. ‘ Thus the
evaluaticn of 2ach arms contrcl plan will assume the same
Soviet strategicvnucleér forces. S22 Table 3.1 for a ye#t-

by-year breakdcwn of the Scviet force siructurs.

TACLE 3.1
ESTIMATED SOVIET FORCE STRUCTURE

R e e

3
=
[(3]
>
0
(o]
8]
>
\0 .
&
e
[ Ld
R4
O

SYSTEMN WARYEADS

§5-11 3 3.0 7 0 0
58-13 1 1.0 %) ) 0
§5-17 4 b7 150 100 )
55-18 8 20,0 308 150 45
- §§-49 b 9.0 360 100 30,
§5-X-24 10 20,0 0 ~ 1% 150
§5-X-2% 1 1.0 0 150 500
YANKEE 1 1.4 3568 0 - 0
DELTA I, Il 1 1.4 308 s 0
DELTA II1I 4 7.0 224 240 112
TYPHOON 9 9.0 40 140 200
BEAR 4 8.3 100 0 )
BISON 4 7.0 S0 0 : 0
BACKFIRE LRA 4 5.5 100 ' s 125
BLACKJTACK 12 20,0 0 50 . 128
BEAR H (cnc> 12 1b. b 0 S0 50

The £xgures for 1985 S&6- 115 and Delta IIIs were adgusted to
agree with current estimates (14:164-53)

The 1990 and 179% figures given by the CEO were a bit under
the treaty requirements. It does nct seam likely that the
Soviats wculd get rid of weapcns before they had to. ‘Also, .
the CBO showed the Scuviets keeping SS-11s and getting rid of
j98~17s and - SS-19s, which did not seem tooc o2ffactive, so
these fiqures wer2 slightly adjusted upward in  3all cases
except for the SS -11s, '
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The characteristics of the Scvist farce were drawn from
variocus unclassified‘sources.‘ Where data was unavailabls,
~ such aé for the S5-X-Z4 and SS-X-25 and mest cf the bombers,‘
extrapolations -based on previcus_systéms and U.S. counter-

parts wer= made. See Table 3.7 for details..

Sovist Target Pase
This analysis builds on the large, unélassiﬁied target'“
basez wused by the BRIK authers tc ;ést their model against
the Arssnal Exchange‘Modeif This target base gives a good
cross-section cf, Varicus targets and hakdnesses. (2:79)
Factories, naval_facilities, military depots, energy, oil
refineri2s and storage (P0L), mecbiie ICEM (MICEM) aﬁa ‘nu-
clear storage claé;es were adﬁed by the aufhcr to give mor=
balance to the target Dbase. See Table 3.3 for the detailed’

target base,

U.S. Weapcn Base

The data for tﬁe u. s. weapons ware drawn Erom’ various
unclassified sourcés. Weapen characteristics fcr systems
not Iyet deploysd ware based on 2xtrapoclation - from‘ present
day> waapons data. See T;ble 3.4 fcr datails on the weapqps

base.




TACLE 2.2

mtv—

SOVIET WEAPONS AMD CHARACTERICTICS

NAME WHD/WPN PA CEP YLD DAYALRT GEMALRT

sS11 1 L. 70 .75 1.00 . 8¢ .78
SS11N3 3 .72 .39 .20 . 8% .78
5313 1 .78 1.08. .72 « 85 .v8
§517 a 7S . Za4 .79 . 8% ' .98
5518 8 .7 22 £330 JEE .78
$819 5 .72 16 .58 . 825 .78
YANKEE 1 .70 .48 1.00 . S0 .73
DELTA 1 .70 .E9 ST LS . 7S
DELTA3 a .70 .32 .30 .50 « 72
TYFOON ? L7E 27 . 20 « 30 7

BEEAR 4 J70 1.00 1.00 .10 .80
BISON 4 .70 1.00 1.99 <10 . 8u
BFIRE 4 .75 . 00 1.00 <10 .80
5824 19 . 80 J10- .59 . 8% .98
§825 1 .80 .10 . 3% . 8% .98
EEARCHM 4 .70 + S0 .38 .10 .80

12

ELKJAK . 7S - 20 1.00 <10 .80

Exceptvas notad, the scurce for this table is (14:1b4-45)
Reliability figures are from (25:146-17) ‘

|Alert rat2s assumad to be =2qual to U.S. alert rates except
for bombers, which are assumad tc have a low alart rate,
The Delta II1 warheads/weapon figure reflects an average of

the number of warhz2ads per missile.
All ‘'bomber. figures are noticnal.

§5-24 and SS-25 figures are ncticnal., it is assumed that the
1 SS-24 will b= a ccuntarpart tc the U.S. MX, and tha2 SS-25 +to

the U.S: Small ICEM.

LEGEND: S - .

PA = Probability cf Arrival

CEP = Circular Error Probable (NM)
YLD = Yield (MT) -
DAYALRT = Day-to-day alert rate’
GENALRT = Generated alart rate

wi
3
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TACLE 2.3

SOUIET TARGET LASE

NAMT, NUMBER VULNERACILITY DIAMETER TYPE VALUE

CIVIL 140 2300 .Sh M 1.00

LOCAL 21s 13P1 . 47 M 1.00

€31 450 3SP7 L0 M 1.00

I1CEM S00 S2P8 . L0 'F 1.00

Lcce S o0 33P0 D) F 1.00

NUKSTO S0 33PS .00 F 1.00

SUBPTS 20 27P1 26 F 1.00

IREM 400 11P0 , : OO0 F 1.00

AFBASE 100 - 1001 . - F 1.00

STORES 430 31P5 .00 M 1.00

FACIL 520 , 2300 .33 M 1.00

FACTOR , 1100 1400 , .47 v 1.00

'DEPOS 550 1600 .Sk M 1.00
1NAVAL 130 18P0 ) M 1.00
POL 13200 © 10PO .00 v 1.00

ENERGY 43S 18P0 .22 v 1.00

F 1.00

MICBM 150 30 00

The total number ¢ £ targets ranges £rom 6690 to 7040,
depending on the yez-

{Nuclear storage, factory, d=pots, naval, POL, energy, and
MICBM target classes were added to the ,original database
{(2:79). All data for these targets are noticnal.

The number cf£ ICEM and MICEM targets will change from year
te year bas2d on the number cf =ach typge cf svstem in the
Soviet force.

For target tvrpe, F stands fcr Fecrce targets, M fcr Military
targets, and V for Value targets :




TAELE 2.4

U.S. WEAPOMS DASE
NAME NHD/WEN  PA CEP YLD DAYALRT GENALRT o
TITAN 1 .S i 7.00 .90 .98
MMII 1 .S .2 1.20 .70 .58
MMIII1 3 .S - 2. .58
MMIIIZ2 3 ) 12 .34 .20 .98
POSEID 10 .80 .24 .08 LSS .80
TRIDCY g .80 .24 L10 . hb .80
ES2GRV 4 ) LAO 1,00 .33 .85
ES2SRM 4 .50 .20 .20 .33 . 8% |
SZHGRV 4 .50 LS00 1,00 .33 .85 |
SZALCH 12 50 L0568 L 20 .33 .85
111SRM 4 .50 .20 .20 .33 L BE .
FE111 2 LAO 0200 1,00 .33 .85
B1BGRY 4 .70 LS 1,00 .33 .85
BIBMC 3 .70 L0S4 20 .33 .es
MX124A 10 . S5 .0S4 .34 .90 .53
| TRIDDS 8 .85 L0546 10 56 .80
SICBH z .70 . 0S .34 .70 .58
ATE - . 0% .S .33 .85

Except as note=d, the source for these figures is (14:1562-
53) ' ' . ‘ .
The number of warheads per bember is netional, =2specially
in the case of the B1D and ATE.

CEP for bombers and newer w2apons such as the Trident DS,
MX (with Mk-12A warhe2ad) and <the  SICEM are notional.
However, it is assumed that new weapcns will have CEPs in
the 100 to 90 meter range. i

Eomber alert figures are frem (19:S3) for gesnerated alert
and (23:10) £cr day to day alerts 14 is assym2d that newer

bombars will have the same alert ratsz, Alert figures for
{ICEMs are noticnal.  SLEM alert figures are £rom (23:10 and
13:185) :
| LEGEND: . '
TITAN = TITAN  MMII = MINUTEMAN II o
MMIII4 = MINUTEMAN 3 - MM1112 = MINUTEMAN 3 (MK-12A RV)
POSEID = POSEIDON (C-2) ~ TRICC4 = TRIDENT (C-4)
BSZGRV = B-352G (COMES) BE2SRM = B-57 (SRAMS)
S2HGRV = B-S2H (BOMBS) . . SZALCH = B-5C ALCM CARRIER
111SRM = FR-111 (SRAMS) FC111 = FD-111 (COMES)
BABGRV = B-1C (BOMLS) BiCMC = E-1C ALCM CARRIER
MX12A = MX. (MK-124 RY) TRIDDS = TRIDENT (D-%) -
SiceM = = - ADVANCED TECH. BOMBER.

SMALL ICEHM ATD

Definitions fcr PA, CEP, YLD, DAYALRT and GENALRT are the

same as in Table 3.2

——— e




Nnly force, lzadership, and ccmmand anﬁ control targets
wers included in the‘U.S. targst base attacksd in the Soviet
first strike. The ~assumpticn is that a2 surprises’ Soviet
counterfeorce strike wculd geo against U.S. ICEM‘s, about 590
SAC hcﬁe and disp=rsal bases, submarine ports, and a f=w key
leadership and C3I sites. Target hardnesses fcf all clésses

except ICBMs were assumed tc be =qual tc their Soviet count-

erparts. ICEM siles were given a hardness level of 2000
psi. (25:560) Table ‘3.5 gives the ccmplete U.S.- target
base. )

TAGLE 2.S.

U.S. TARGET CASE

L

NAME NUMEER VULNERACILITY DIAMETER TYPE VALUE

1,00

SACBAS 50 1003 .79 F

SUBPTS 10° 22P2 .35 F 1.00

LDRSHP 8 . 13P3 .49 F 1.00

C31 b 38P7 . .00 F 1.00
F 1.00

ICBM 1000 2000 , 00

All figures are noticnal. Except £cr ICBM siles, U.S.
targets are assumed to be of equal hardness tc their Soviet
counterparts. ' ICEM hardness from (25:460) o g
The numb2r of ICBEM targets will vary from 174 to 1074 based
on the number of U.S. ICENs. .




Probability of Arrival

One critical assumption is weapcn system preobability of
arrival on targst. ER;K uses zn= single number whith its
authoré call "reliability" te ccocver the varicus facfors of
pre-launch survivability, actual weapan system roliability,
and prebability to penstrates enemy.defenses. (2:28-29) 1In
- this thesié, the terem "prcbébility‘of arrival® (PA) will be
used instead of the coriginal term, which was misleading. '

These factors are three cf the four =lemsnts raquired to
calculate:DE. As a ccnve§ient framewcrk, DE can b= thoﬁght
Iof ag the preduct (Probab;lity ef pre-ladnch, survival) #
{Probability to penet?afe 2nemy defenses) * (Neapons syétem
reliability) + (Probability cf Damage). Ncte that this can
also be thought of as calculating the probability of missién
accomplishment where the'missiqn is to destroy the target.

Pre-launch survivability is the przsbability th;t a'weapon
survives the £irst strike. The major facters in pre-launtﬁ
sutvivability arelthe.alert status cf the weapeon system and
the time required ic g2t the weapeon system ocut of the.target
ar2a, This time ranges from seconds in th§ case of ICEMs to
minutes for alert berbars. | |

Probability +to péngtr;ta'oﬁemy défenses is aeffectively
1.0 for ballistic missiles, &ince no really sffective ABM

~ system has baan deployed, and it is assumad that none will




be despleyed priecr tc 1995, Fcr bembers, probability +to
penetrate is bassd cn the number and tyres of =nemy defenses,
bomber ECHM effé:tiveness, and crew prcficiency.

Weapon system reliability is based cn how well the system

works., It is the probability that the equipment will func-

tion well e2nough to preperly put'the w2apen cn targed.

Thesz three factcors tak;n'tcgether give the probability
of arrival cf' tbe weapbnv cn  target. Once the ‘weapcn
arrivés, th2 probability cf damage'is based on the weapon
yield, target hardness, and delivery accuracy.

However, 2stimates ofvPA may vary> greatly. Remember
that PA alsc takes into acccunt the probability of pre-
launch survivability. Experts are widely divided ih their
PA estimates for ICEM'’s under attack. It could go from 100%
assuming ‘launchlon warning to as -little as £-10% assuming a
complete ride-eutvand very ;cdurate chiet‘weapcns. (22:70)
Like&ise, the boﬁber PA estimatg caﬁ beAwidély skewad based

on one’s cpinicn of their survivability in the base 25cape

phase as weli as tha.prcbability cf pena2trating Soviat air

defenses. SLEMs have neither the problems cf being attacked

nor‘beihg defendéd.against since they are ccnsiderad invul-

‘nerable +o Soviei attack. Tharaeforas thei; PA was Dbased

solely on weapons systam raliability.
ICEH PA was based on a 0,62 survivai'faie,far the-SoQiet
attack coupled with an 0.8 reliability rate, for an overall

PA of 0.5.  (2%:18,40)
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Bomb2r PA incocrperates thres factcrs, a 0.9S survival
rate for alert aircraft, 'an 0.8 prcbability tc penetrate
Soviet defenses kwhich was adjusted dcwnward from Quanbeck
and Wood’'s figures dus tc mcderniz=d Scviet dzfenses) ;nd an
0.8 reliability rate for a tctal PA cf 0.6, {13:152,65)

Since SiEM' w2apons at sea ars almest certain 1o both
survive +the attack and penstrate defenses, the SLOM PA was
based solszly on an 0.8 raliability rate. (25:18)

Soviet w=apon PAs woeuld not be affectad by eitﬁer Q.S.
attacks or the minimal U,8. defenses, therefcre these fi-
éutes were based'pn the weapen reliability figurés. (28:14)

Force Postures Assumptions

Another assumption is that U.S. £crces will be in gener-
ated alert.  That is, U.8. fcrces will be in an increasad
state‘of reédiness, prcbably as a result cf a cris;s situa;
tion. Tﬁe U.S. forces will have a3 much highe2r number Sf
bombersv on alert and submarines at s=a. Since tﬁe ICEM
force normally maintains a very high alert rate, a small
increése in the number cf.ICBH’s will also occur. ' (6:153)

While many sée'the.generafed alert scenaric as most.
likely, soma are nai,sc sura. They toint io othar Eases
where the U;S; 'haé_ha¢ strategic warning in a crisis and
failed to act.l Paarl Harbor is one axample., ' (20:29) Thus,
tﬂe forces which were built undér gen=2rated alert will alse
be =svaluated in a day-to-day slert situation, which is the

normal U.S. state cf readiness.




METHODOLOGY
This s=cticn wiil pr=sent thé mzthcdelcgy us=d to det=r-
mine beth the future U, 8, force structures and measures of

merit fcr thes= fcrges.

Arms Contrecl Schames

As menticn2d in the last chapter, the twe arms control
agreements ‘were the Reagan Administration’s START proposal
with a raduction in ballistic missile warheads +to around

S000 wusing a build-down apprcach, and the five-percent

annual reduction in standard wearcsns staticns (SWS) proposed

by General Kent. Each propcsal was assumed to run for 10
y=ars, frocm 1985 +tc 199%, and was =valuated every five
years.

Targeting Strategies

To give a bécad coverage to the diﬁfefing types of target
objectives, threo se£s of target ptiﬁtities ware used,
These were Leadership, Countaffcrce; Jahd Countervalue'taf-

geting. Fer a given targeting strategy,. 2ach of the four

priorities. within the set were assigned the same DE' gbals..

All first opriority +targets had a DE gecal'cf 0.8 in .the

gene2rated force posture and 9.7 in the .day-tgfday force

~posture.  Second priority targets had goals a£_0.7 and 0.6,

third priority targets had gcals of 0.6 and 0.%, and fourth

priority targets had DE goals of D.% and 0.4, respesctively.




TAELE 3.%

TARGETING PRIORITIES AMD DAMAGE EXPECTANCY (DE) GOALS

TARGET - TARGET DE GOAL . DE GOAL

STRATEGY CLASSES (GENERATED) (DAY-TO-DAY)
LEADERSHIP LEADERSHIP, C”I .8 .7
NUCLEAR FORCES .7 .5
CONVENTIONAL FORCES . b .5
ECONOMIC/INDUSTRIAL .S .4
|COUNTERFORCE  NUCLEAR FORCES, C°1 .8 .7
~ CONVENTIONAL FORCES .7 b
LEADERSHIP . b .S
ECONOMIC/INDUSTRIAL .S .4
COUNTERYVALUE ECONOMIC/INDUSTRIAL .8 .7
LEADEREHIP, C°1 .7 . b
CONVENTIONAL FORCES . b .S
NUCLEAR FORCES .S .4

Table 3.6 is reproduced from Chapter Twe to summarize the
targeting pricrities and goals.

Procedurs

This section w;ll cover the actual prccedure used for
this pért of the2 analysis, it wil; show in a step—by-ste§
fashion the‘input requiremenf, mcdel runs, .and output of the
analysis. A ge=neral flow chart'(Figgra-I.l) is'included to
giQe an éverview of this préceddtg; The'fttc;dute used for
the 198S fofce is slightly diffeéenf‘than tﬁcée uSad'tgr th;

1990 and 199% forcas, mainly b2Cause the 198% fbéce}is not

constrained by armg <control.
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Targﬂta ;. waapons
killed
/l/
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Strike Soviet
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strategy we2apons
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Available
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- weapons : .
o Soviat EMT
Scviet Counter- Saviet
Fcrece Attack Neapons
Geal: ' 0.7 DE used
an U.§. force - U. 5.
targets weapons:

destroyed
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1#85l9CVLEt attack

A; menticned previcusly, the .assumed scenario is a Soviet
counterforce strike against U'S'. ICEM " siics, SAC bombér
ba;es,' submarine pecrts, and key lsadershir and CSI ﬁargets.
The Soviét attack attempts toc destrcy 90% cf these targets.
All of fhese targets had =qual pricrity. The ‘aftack was
constrained in the fellewing manner:

| li No more2 than two warﬁeads could b= allccated on any
single target, because cf fratricidé prchblems,
VZ) Only ICBMs could attack ICEM silos, and cnly SLEMs
coﬁld attack boﬁber,bases.

3) Ne Soviet bembers could be u&ed; since the use qf
these weapons would lose the advantange of surprise for the
Soviets. |

4) The allccation minimized the ure cf Scviet warheads.

Thé mode; require§~ the chiet. erpons base 'of 198S
{Tables 3.1 and 3.2) and the 1995 U.S. target bacse (Table
3.5), and wés Fun using BﬁIK with the above 'cons£r§ints.
Two measureas of merit were‘broduEed, the nuﬁber of Soviet
weapons used in the Attack qnd‘thg number of U.S. weapons

destroynd in the attack. The U.S. weapons destroyed ware

“calcuiatcd under an assumed U.S. r;de~6ut_o£ the Soviat

attack and a day-to?day alert pesture. DBembers on alert and
submarines at sea wars agssumed t¢ have sufvived. " Survival

rates of ncn-~alert bombars, submarines in pore, and ICBMs

were ‘equal to the survival rates cf SAC Dbases, submarine

3-1%
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ports, and ICDEM siles, respectively. These survival rates
were determinsd using the damage expectancy (DE) results of

the Sovist attack.

5y

1988 U.S. Attac

The 198E U.S. respcnsé was determined under =zach of the
three targeting sirategiss and under bcthi day-to-day' and
genéé;ted force postures,. This ﬁr::ess'was rzpeated  for
each of the threes targeting 5trateg;es.

The 1985 U.S. weapcn base (Tabls 3.4) and Scvior  target
base (Taple 3.3) were used, Th> Sav:ist targe# base was
modified by reducing the number cf iCBH targets z2vailable by
‘the number cf Soviet ICBEMs used in the Soviet vcounterforce
strike, which left 1000 Soviet ICBH silos. The U.S. weapgn
survival rates were‘bas;d on the figures discussed ear;ier
in the‘chaptér inlthe section on Reliability, rather than‘on
actual Soviet first-strike ;esults. This is bacause tha
Soviet £first-strike results assuﬁe a ccmplete U.S.  “ride-
. out" of the Soviet attack. Given the scenariao, it is  un-
likely that the U.S. would *ride-ocut® the attack.

_ One constraint was used in the model: Enforce a.minimum
leyol ot damagp.on e2ach target class.

This constraint was neéessqty te insut;.that~ at least
some 6: 2ach target :léss ware " covered. The uﬁderljing
assumption was that in eve;yftargat class theras were‘a fow
"key" ia;gets whith mus+® be covered, and that it was’ﬁrefer~l

"able to cover all key targets rather than téﬂattempt to meet
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DE goals. Thz minimum DE r=quirsm=ent for  first pPriority
targets was 0.4, 0,3 fcr sa2cend Fricrity targsts, 0.2 for
third priority, and 0.1 for fcurth pricrity.

Another. input requirement was a gcal tc  minimize the
number of warheads uysed. This was the iowest pricrity goal,
and was re2quir=d by the ERIK mcdsl.

The U.S. retaliatery striks Qag then run using the .BRIK
‘' medeal and the éreviously'discussed inguts and constraints.
Once the runs were completéd using bcth g=neratzd and day-
td-day alert postures and al; three strateqgies, the follow~
ing measures of merit écﬁld ba obtained:l

1) U.S. DE acccmplishment.

2) U.S. residual weapcns that were not r2quired in the

attack.
3) Soviet retaliatory capability, measursd in total
aquivalent megatcnaage (ENMT), EMT is a measure of a wea-

pon’s abilit& to attack urﬁ?n targets and ;s calculated
using the formula - o
T EMT = n ;'y e f2/3)

where n is the numser of wea?ons having a yieid ot vy. The
\EMT for each-indiv;dual weapen class is added together to
determine the f:tal EHT. Te determine this,‘ ihe number of
Soviet woapons'surv;vihg the U,5. strike was éalculated in
the same manner as the number ¢cf U,S. QéapcnSISUrviving the

Soviet strike. Then, these surviving weapens weare converted

to EMT and summed.




1990 and 299€ Proce=dur

N

E]

The prc=zezdures fcllcwed in 1990 and 197S w=rz similar te
the 1985 prccedurs, with three impcttagt differ=nces.
First, ne2w fcrces had tc be added. Seccnd;  ;xtra con-
straints tovenfcrce the arms ceontrcl agreements were adied,
and £inally, the crder of runs was chang=d, with the Soviet
attack’ being run last‘since the Scviet attack needed to be
based on the U.S. fcrce-strucgura. Each zcmbinaticen of the

two arms Conttcl rropcsals and three targeting strategies

was usad, in beth years.

Addition of New Forces

New U.S. weapens systems such as the Peacskeeper fCBH and
the Advanced Technclegy Bember are assumed to be available
in 1999 and 199S, These forces, *oth new systems andrad&-
itional “old" systems, were added to the 198% forces. Thisi
gave a U.S. fcrce consisting cf bcth the entire force used
the praviocus time (1985 or 1990) and all pcssible new: syé-
tems, ‘New systems available in 1990 and 199% are listed in
Chapter Five (Tablas 5.2 'and S.4).

U.S. Allocation and Attack

This new force was used'in an attack.cn the Scviat target
. base for either 19901and 1998, Tﬁe differances between the
1983, 1990 and 179 Soviet target bases wefe determined by
the ndmber of ICEMs in the Scviet fcrce for that year, In
1990,'tha number of silo-based Scviet ICDMs ;gclined to 500,

and 150 mobils ICCMs (§5-2%) wers added. In 1795, there
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war2 onlv 19% Scsviet ICEM siles, Lut S00 mcbile ICEHMs. Seé
Table 3.1 for dstails. Unlike 1985, +he numbsr of ICEMs
requir=ed for the U.S. ccunterfcrece attaczk was nct subtracted
from th2 numbsr of ICEM targets. This was b=scause the 1799
number éf ICEMs r=quire=d was insignifi:ant (abcut ZS)' and
;he 1935 requirement could ranges as high as 100% of the
force Dbecause of +the requirsment tc  attack u.s. mebile
ICBMs. It was decided that it was unrsalistic fo expgct thes
Soviets tc spend all ef their ICEﬁs te attempt'-to destroy
U.S. mobile ICEMs, but thers was no way to determin= how
many the Soviets wculd use. In bcth cases, all Soviet ICEBM

tarcets wers assumed to be sttikable;

Probabilities of arrival (PA) remained constant for wea-
: pon‘systems already in existance. Newer systems, sucﬁ' as
the Trident D-5, Small ICEM, B-1B and the ATE had slightly
increasad PAs toc account fer increased weapeon sy%tem celia-
bility, ©probability to peﬁetrate =2nemy defenses, and prob-
ability of surviving the Soviat ;tt§;k: See Table 3.4.

With the ‘available p.é. weapcns and the chigt taréet
base for 1790 and 1995, EBRIK was run using the following
inputs? |

1) Minimize the number of warheads uigd.

éi Eﬂfot:e minimum DE la2vels ¢n #ach targest class.

3) Enﬁgrce.a ma#imum numbar of 2ither ballistic missile |

warheads or 'SNS, as apsropriate for the arms control prape-

sai,being used,
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4) Restrict all U.S. weapcns sxcept E-1Fs and Advanced

[

T2chnology chbérs (ATEs) frcm attackiﬁg':chiet mcbi;e
ICEMs. This was be=cause the prcbability_cf kiil fcr ballis;
tic missiles against these targets was_exttgmely low. Prob-
abilities of kill fecr the bembers aéainst mcbile ICEMs were
manually input. A ccmplete discussicn of‘tﬁe étcblems of
"mobile ICEMs will be given latét in th;s'chapter.

Two constraints that wers consideféd, but not part of the
computer runs were:s

1) Maintain the tciad cf nucleér ‘forces intact., No
allocation was allowsd which did nct include all of the
three triad elements of lani-based ICEHMs, SLBHS; and bom-
bers. In two cases, allcoccations did not include land;based
ICBHMs. In these cases, the'model Qas re-run with an addi-
tional constra;&t to use2 200 ICBHvyarheads.

2) 'Meet build-down ceonstraints. . The maximum number of
ballistic missile? warheads was bé;;d_ on a five-percent
Snéual reduction in these warheads. waeJer,‘ it wa§ still
Hecessaty to degtrby,old we2apons based on the number of. ﬁew
weapons usedf Eachfallocafiqn waslchecked'tblensuré ,thétf
the ,bu;ld;dcwn'patics,were met, In-all cises, ‘tﬁes& e~
quiremints yero»me£ without thg'need for analyst interven-
tion. However, 'it will be shcwn in Cﬁaﬁter %ive th;t some
weapons must be kept to meét bu;l@-ddwn~tcn5traints in later.
yéars. dne pcssible way cf buildxng»a. bﬁild-down con-

‘straint in BRIK would be to add a dummy tacget class, and

3-20 .




force cld weapons tc be allccated to this class based on the
numb2r of nsw we2apesns built. The weapcns allccated to the
dummy class would b= the on=s tc b2 destroyad.

The U.E&. focrce was determined in the gensrated alert

posture, and svaluated both in th= gznesratsd and day-to-day .

postures, The f:ilowing resuits wa2re obtainsd:?

b B Tﬁe U.S. -force rquited tc meet the target sttat;gy
DE goals.;n the gensrated alert pcstura;

2) The DE accsmplishment of the U.S. force.

3) Reéidual u. s. weapons,.which were the difference be-
tween U.S; requirements and treaty requirements. That is,

if <the U.S. 'requirement tc meet all goals was a force of

5000 SWS and the arms control prepcsal requirement was a

maximum of 4000 SWS, <then 1000 additional - SWS could Bé
maintained and still stay witﬁin ;he treaty limitations.
These pot?ntial we2apons are statgd only in terms of h?w many
SHS or‘ ballistic missile wérheads are allowed unﬂer the
treaty, rather than creating an actual :eserve fo;ce struc-

ture. Thesa weapcns are not a raserve in the normal sense,

because they ars neither used in the U.S. allccation nor:
targeted ‘against in the Soviet attack. Thay meraly repre-

sent a potential for increased force levels and capability. .

4) Finally, Scviet EMT remaining after the U.S. strike,

calculated using the 198% preocedurs.

3-21

\]




Once  the U.S.  forzes for 1990 and 199% were determined,
the Scviet attack z=n those U.S. farzes was made, Using'the
newly destermined U,S8, £forzes, and the s=sgtimatad Soviet
fcrces for 1770 and 197, ERIK was run using the sams proce-
dure% and constraints used in ihe 128% Soviet attack. For

the 1998 attack, U.5. wmcbile ICEMs wers addsd tc the U.S.

target bass, and the Scviet missile probability of kill
versus th= mcbile ICEM was manually input,
As in the 1725 Scviet 3ttack., the 1990 and 19995 Soviet

f Scviet wsapons

(V]

attack gave? twe measurss of merit, numbear
us2d in the attack and the number cf U.S. wearcns destroved
in the attack,

The Problem =~f Strategizally Belccatabls Targets (SRTs)

Finally, it was necessary to ccme up with 3 method of

d=2aling with CSRTs. An  SRT is a target which is e=ither
‘ [
mc>ile or imprecissly lccated, Czcause targets such as

mobile ICBMs are rélativeiy "scft" giving;a high probability

2f damage if thé target is fcund, the vrebability of damage.

.is'b;sad more on the probability c¢f lccating the target than

on the probabﬁlity of damage cf ths weapch against it.'-.It

was  assymed that ballistic missile 4vpe| weapecns only ware

targeted for a specific spot'in the SRT|s kncwn cterating

‘acea. Ecmbecs, cn  tha other hand, wpuld £flv over the
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sp=rating ar=a, and zzculd attack the target if they found
it. Basically, the atta;king zide haé nec pri:f knowl=dges of
the lccati:n_df,the SRET cther than its ocpsrating area.

For a mcbile ICEM (the znly type.cf SRT considersd) it
was assum=d that thErmissilefttﬁns'crter’hsd a hardness
level cof 30 psi. Further, it was assumed ﬁhat the systeé
would hawve about a 100-squares-mile cperaiing area, (15:20)

It can b= shocwn, that for weagcns in the 500 kiloton to 1

1

m=2gateon rang2, ths l2thal area cf the weapeon versus a 30-psi

target is from two to thres squars miles. If +the 100+

' square-mil2 ar=a was bembarded in a systematic fashion, the

probability of any single w2ancn killing the target is 0.02
to 0.03. Since most ICEM warheads are in the 500 kiloton or

below range, 0.02 was used as the SSPK for missilés geing

. Against mobile ICEMs,

As mentioned =sarlis=r, bombers ars assumed to £ly over the

o+
-
n
w
P

known ar=a of c_etéticn. . While the cp (and radar)

horiﬁan for a4bcmber flving at any aititude i3 in excess of
séven milgg,_’;t is assumed that the';ciual area that a B-1B
bombé: cén search and reliably dastroy a SRT is limited to
on2 and cne half miles to gither side of track due %o the
problems of surviving the nuslear eﬁv;rcnmant: The ATE is
assumed %o dc a bit batter., with a s=zarch area of fwo miles
to 2ither side. Note thit thesa figures ar? purely notional

and do net in any way raflect U,S. czapability or tactical

doctrine,
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Theréfofe, assuming +the= ncbiles ICEM is in a 10 mile by 10
mile ar=s=a, a E-1F bember cculd search 30 square miles (3 by
10) .or 40 square miles for an ATE, of the 100 mile area.
Thus the prcbability of detecticn is 0.3 or 9.4, respect-
ively.. I£ weapen accuracies are’less fhan 200 meters, the

SSPK once the target is disccversd is effectively 1.0. Thus

‘ the SSPK‘fcr a bcmber‘going against a SRT was input as 0.3

for BiPBs and as 0.4 for ATEs using the newly added manual
SSPK input feature of ths ERIK modszl.

SUMMARY

This chapter cover=sd the details cf the assumpticons and
methodolog& usa2d in this study. The assumed scenario of a
Soviet counterfcrce first strike follgwed by U.S. retalia-
t.on was develdpad,' and details ¢f U.S. and Scviet weapon
and targ=t characteristics were dgvelcped. Particulgt
attention was paid to the probaﬁility ¢f arrival, which was
the product of up teo three separat? =stimates,

The methcdology for the analysis was then discussed. oIt
Qas shown how BRIK would be used ta' generat= U.S.  force-
structures élcng with varicus measures of force stability
and'efféctiveness.‘ It was noted that‘cértéin cgnstrﬁinfs -
the number of Qarheads reaquired to be built down and keéping
the triad int%ct .- were nat'put intc the medel and tequired
the . aﬁélyst vtc check each f&r:e structure created by the
model, Finally, a methed fer dealing with strategically

relocatabla‘targets was devéloped in detail.
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" The ~mext chapter will cocver the BRIK mcdel
will give an. overview of the mcdel features

various changes that were made.
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CHAPTER FOQUR: THE EBRIK MUCLEAR EXCHAMNGE MODEL

OVERVIEW

This . chapter will give an cverview of the BRIK nuclear

2xchange mecdel. ERIK’s impcrtant features, strengths and

waakn2sses will be discussad. Also; saveral changes te the
model, including model corr=zcticns, new featurss, and porta-
bility,‘will be covered.'. “

Readers alteadyl familiar with BRIKIcan skim the ‘first
part of the cﬁapter on BRIK’'s features. Those not familiar
with the mod=l and Qho wish a more ccmplete discussion of

the maihematical formulaticn are referred tc ‘Bunnell and

Takacs’ Thesis. (2) O0f course, r=2aders who ar= only' con-

cerned with the analysis may skip tc the next chapter which

presents the r2sults of the analysis.

REVIEW OF ERIX
BRIK is a pre-=2mptive, linear geal-programming nuclear
exchange model written Sy Robert Bunnell and Richatd Takacs

ag an AFIT masters thesis. (2) The BRIK meodel cffers some

important featurss to the analyst, Dbut, hég net been tested

or validated (or uSed, for that matter) by anyone but' the
autﬁors. Some of the characteristics of the model are as

follows.
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Weapons and Targets

Up to +twenty classes of weapcns and twenty

classes of

targets may be used, (2:vii) Each w23pen is described by

the number of warheads ger weapon, CEP, yi=ld, weapcn relia-

bility, and alert rates. Target classes ccntain the target

hardqeés, 2ither using the physical
system or psi hardness, target area,

military (m) value (v) or fcrce (£,

vulnerability

target typ=, .

(VNTK)

2ither

and weapcn parameters

(for force targets only). (2:28-27) The analyét can allow-

any weapon to be allocated against any target, or he may

designate inappropriate weapen/target combinations. (2:126)

Targets may be given pricrities ranging from 1 to 7, and

percentage damage expectancy (DE) gecals may be given either

for individual target classes or by

value ciasseg, as defined by the analyst.

military,

(2:118,122

force, and

Cnce

the weapons, | targets, and DE gcals have been entarad, the

analyst has ssveral options.

Obje¢tive Functions

The . analyst is able +tc use one of three objective

functions infhis analysis., They aret

1) Attempt to meat DE goals using tho'available-qrsenal.

This objectiye functicn was used for the study,

"2) Meet DE geoals, building new wéapcns'if necessary.

3) Convert the DE goals to upper bounds.

That is, get

ne higher than the TE goal. The snal&st must use the

D SRR I
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vétious hedging crticens described belcw to focrece ERIK  to

allocate weapons. If nc hedges are us=4, ERIK will nct

‘allocates weapcns. (2:124-12%)

Extrome Geal o '

Once the type oé objéctiﬁe functicn has been selected,
the user mgst s2l2ct an extfeme (lasf pricrity) geal. This
forces the mecdel inteo a single, cptimal scluticn if all the
higher Qriority gcals have been met. The types of extreme
goals are: .

1) Minimizs the number of warhe;ds usad.

2) Minimize megatonnage used.

3) Minimize coﬁntermilitary pctential used.

4)  Minimize total equivalént ﬁegatcnnage usad.

S) Use as much cf the Eemaining arsenal as possibléu
(2:125-126) -

Hedging

Once this has been done, - and inagpreopriate weapon/target

' combinations have been 2ntered, +the user is abls to input

'

his own hedges to custemize the allc:at;oﬁ. There 'are seven

'types.ct hedges in BRIK.

1) Enforce a minimum DE cn a particular target class.

2) .Enﬁorée'a minimum ﬁE en a particular class using a
specific set of weaﬁons. | |

3). Enforce an upper level cf DE cn a target class usiﬁg

a specific set of weapons,.
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4) Restric* the number cf wsapens that can be allocated
on a target class. | | | |

S) Custcm-dssign a censtraint.

4) Enforce a minimum LE cn a s=t of targat classes:

7) Restrict the number of wsarons which can be'allocéted
to.each target in a particular class. (2:127-13Q) |

Order cf Goals

In BRIK, the order in which gcals ars mat différs.dapend-
ing on which objective funéticn is use=d, For . type ons
objective functions, the order is? |

1) Weapon and target constraints.

2) Hedges (if any).

3) DE goals fcr target classes, in order of priority.

4) The extreme gcal.

For the type two objective functicn, the order is:

1) fatget constraints.

2) ‘Hadges.

3) DE gcals fecr ﬁargét classes,

4) Minimize the number of new weapcns bgilt.

5) The extrems goal.

' For typevthreé objectiv? fuﬁcticns, ‘tﬁgvcrder'is quite

dit:arentz | |

i) Weapon constraints,

2) Target constraints.

3) Hedges.

4) Extreme gcal. (2160-£%)

-4 ' \




Ccmments = Hedoiors

With thatvin mind, a fzw czmments about hedging n==d to
be made., Ty;elOnevand Twe hedges are very szimilar, 1in that
both enforce‘minimum lezvels cf DE, Lut differ in that Type
Two hadges. restrict the weapens whizh may he used. Note
that these minimum levels will be meﬁ (cr attempt to b= met)
prior to allccatiﬁg any Qeapcns tc m=zet the DE gcals.'

Typ= Thfee'hedges limit the.damége cn a target class by a
§articular set cf.weapons. I1f it is desired that ne more
than S5S0% ¢ef the damage on targ=st élass "factcry" Dbe from
SLBMs, forv'example, this +type2 c¢f hedge wcuﬁd be us2d.
(2:128) ‘ |

Type Pédr hedges place an upper limit cn the nu~ber of
weapons from a class thaf can be ;llocated on a target
class. This‘ is useful for cases in which a target class
*s0aks up” all cf the weapons in a class. This could happen
if ‘a2 weapon had. a very low prcbability of kill against a
certain target. The target class wculd then use up an
inordinhte‘numbef of weapons. 1£ £hes; weapens should be
usad on other classés. a Type Four hedge can insur§ that
some weaUons are left for other classes. (5: 28)

Type Five hedges ’!té.fqt the advanced analyst;‘ In
theory, Jjust about any type of ccnstraint may de built.. T
tﬁis analysis, Type Five hedges wers built te give a maximum
number of total weapens that could retained cr built fcrlﬁhp

1990  and 199% U.S. forces. Thus, the mcdel <than would




chocse from 2all the available weap:ons to meet DE goals up to
- the maximum number cof weapéns allow=zd undszr the particular
arms cont;cl sce=naric. Two examéles, crnis limiting ballistic
missile warheads, and cne limiting SHNS arz presentsd. For
simplicity, twc Qaapcns classes, censisting cf 100 "ichbm”
and 100 "slbm" and on= targ=et class ftype cene*  are  used.
The - limi{ in =ach cases is 1000 SWS or warheads. W=apon
‘characteristics are as follcws:

Each icbm has an alert rate of 0.98, 10 warheads, and
counts fcf 12 SKS. Let xll be defined as the number of icbm
warheads used c¢cn tatggt tyﬁe one.

Each slbm has an alesrt rate of 0.8, eight warheads, and
;cunts for niﬁe SHS. Let 121 be defined as the number of
élbm warheads used ¢n target type Sne.

For the 1limit on ballistic missile wakhgads, the
cons¥raint would take the €fcllowing fcrm:

L (1/0.98)%(X, ) + (1/0.8)%(X .LE. 1000

11 21’
The reascn that,the number cf warheads used is divided by,

. the alart rate is because BﬁIK Snly'allocate& weapoﬁsw~an””
alert. For ex;mple;‘ if only icbm weazons were usead, BRIK
| would only allocate 980 (100§ * 0,.98) warheads. Thus the

number used must be divided by the alert rate toc give ~the,

number of warheads in the arsenal.




In the case2 cf the limit con SWE, the fcrmulation 1is
similar, except that the number c¢f SWE per warhead must be

factored in, since the limit is ncw in terms of SWE:

(1/0.98)*(12/10)*(X11) +.(1/0;8)*(°19)¢(X21) .LLE. 1000

‘I£f more weapon or targ=t classes are added, these
constraints mﬁst be ' 2xpand=d tc ﬁcver all possible
w2apon/target combinaticns. A Typ2 Five hedg= covering.all
combinations .of 20 weapch classes and ' 20 target classes
would have 462 terms!

Type Six ﬁedges, which =nforce a minimum DE level againét
a set of target classes, shculd‘be us2d with caution because

they may not give the analyst the desired results. I1£f one

‘class has a higher Single Shot Probability of Kill (SSPK)

than the others in the set, all cr most cf the available
weapons will be allocated to the.class with the highest
SSPK. For example, if a Type Six hedge was used to enforce
i miniﬁum DE of 0.3 on a set of classes which included 70
ICEM silos with a SSPK of 0.1 and 30 factories which' had a
BSPF ot in, all available weapons would be allocated
against the féctpries, whiie the silos wouiq be left un-
touched, (2:130) 1f what the analyst,teaLLQ'wantod was to
doiﬁroy 130% ot‘the t;ctories and 30% ct.the:fCBH'gilos, he
must use individual Tiype One hedges.

Finaily, Type _Sev;n hédgesllimxt the nﬁmber‘ot weapons
th;t may be used on each_mémb?r cf a target . class. ~'For'

example, if ths analyst wanted tc limii the number of ICENMs
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which ecculd b2 allccatzd against =ach ICEM sile to two,
because df fratricide effects, a Type Seven hsdge would be
used. {2:130)

‘

Output and Sensitivity Analysis

ruead)

- c !

+ha rrogream then perfcrms the allccaticn; .¥hen the
‘aliocation is finished, +the reasults are sent beth +to the
screen and a file, Finally, the analyst may re-run the
problem for sensitivity analysis.

Sengitivity analysis involves re-doing the same problem,
but, changing scme of the parameters. ERIK allows the ana-
lyst to change DE geoals, weapoﬁ avsilabilities, target
weights, and weupon and target parameta2rs. This process can
be continued ;s many times as desirad. (2=i34—1375

As one can see, ERIK has the potential £for being an

extremely wuseful program. Hewver, it dces have some
limitations.

Limitaticns

BRIK is an';gg;egrgteg model, That is, all weapons and

targets are represented by classes rather than individual

srecific target installaticns or sortie numbers.  Each

weapon or,iarget in a class is,idehtic;l‘in all, character-

istics to any other member ct its class, Fer axamplo; all

moﬁbe:s of class "Factory" are identical, and all mambers o:"

class: ‘BS?‘ have an idonxicallprcbability of kill against

factorias. (2:27Y
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Alsc, thers is nc individusal targst brzakdown. I1£ mer=

than one wesapcen class is allccatsd against a singls  target

class, it 1is nct stated which weapcns went against which

targets 1a the class. (2:27)
BRIXK does not necessarily give int=2gec sclutiosns. No

éttempt was made tc keep weapcns cr targets in whele units.

(2:27) Fer large praoblems, this is nct much of a limita-

tion, althcugh <ther=2 may be cases where simply "rounding
off* the soluticn w;ll ﬁct yiz2ld an op{imal solution, and
may not‘even vield a fesasidle sclﬁtion. However; if small
préblems are used, BRIK may well allocate 4.08 wesapons on
five targets! I1f the number of weapcns is large ccﬁpared
with the number of £;rgets, tyge éeven hedges could be used
to d;ive an integer solution. 'Again, whether or neot this is
a problem will depend on the exact scenario, as well as the
analyst’s judgement. |
In geeﬁing w;th the aggregated nature of the.modeL, there
ar2 no footprint or range riestrictions. It is assymed that

any weapor. can reach any targef. ICBH RVs are in reality

. restricted in the degree of dispersicn, or "fcotprint" that

a2 singls missile’s paylcad can cover. Likewise, some wiapbn
systems, like FD-111g ahd ALCMa, are limited by their range
from reaching ail ©possible tétgets in the Soviet Union,

ERIK does not deal with these restrictions. (2327
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Only prémpt damage effezcts are usszd. EBRIK ;ees rat
calculate damage resulting frem radiaticn, nsutrons, or
thermal §ffect5.| Only the blast and cratering phenomesna are
modelad. (2:57)

Ccllatarai damage is'nct‘mcdeled. Again, this 1is a

result of tha agragated meodel., Scme targets are= in fact

located wvery ns2ar tc =ach cther, and one weagpon could Jde-

sttdy tham bcth. However, ERIK requires that cne weapon be

expended £or =2ach targ=t coverad. (2:28)

Fratricide effects art nct censidered. - It is possible

that subsequent warheads on a target that has ﬁlready been
'attacked cculd be destroyed by the effects cf£ <the first
weapon. However, BRIK dces not take these. effects into
account. (2:28)

ERIK also assumes that the lccation of each target b=

known. Strategically relocatable targets (SRT) could not be:

dealt with in the original mcdel. (2:29) However, a new

feature (manual input cf SSPKs ~-- tc be discussed later)

makes it possible tc handle these targets using the method

discussed in Chapter Three.

Time is not explicitly mcdeled. Some weapdns_ in an

actual exchange will detonate bsfore cthers, 3and some tar-

gets will be "time urgent", rejuiring prempt atéack.~ Unless

hedges are used té fcrce the allccation of certain weapons

on certain targets, BRIK wall nct -'cnsider time as a factor..

 (2:29)
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Alsc, ERIK mcdels a‘cnefﬁidea =xchange. ff on2 side is
retaliating 't the cther side’s atfack, “the -analyst must
det2rmine the results cof the'firét a*tack befere starting
the s=2cond attack. That is, i:,"red“ strikes first, the

numb2r of surviving "blue" weapecns and the number of remain-

“ing r+«d targ=ets must be input by the analyst, either through

r=duced weapon/target . availability or teduced . -weapon
reliability. (2:29)

- Differences in defenses ars not cénsider=d. Scme targets
will be peint defended, thle‘others'will nct. ERIK does
not consider the differences in attacking thg two. (2:29)

Finally, ccmmand and ccntrél are nqtlmodeled. No attempt

is made to consider the =2ffect of the loss or disruption of

command and ccntrol elements. (2:20)

f

CHANGES TOQ DRIK

In keeping with the secondary purpcse cf ‘this thesis,
some changes wer2 made to the mcdel tc enhance BRIK's eiffec-

tiveness, Thes2  changes were in thr2e major areas -- naw

features, error corrections, and increasad portability.

New Features:
One of the majcr changes was to add the capability for
the analyst tc explicitly define the Singlo.Shot‘Proba? 1ty

of Kill (SSPK) for weapén/target comoinations. The oriux .al

‘'model based its SSPK calculaticn salelyvcnvtérget hirdhe ’

weapon probability of arrival, and CEP. It became necessary

to deal with.thg :aéosAwhen the S§SPK. functicn in ﬁho model

AN
\.
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didl not take inte gc:cunt all the relesvant factors. One
example of such a cas=2 is SRTs, Since these targets are
mobile=, +thers is an additicnal facter in the SSPK function,
that of the prebability cf finding the target. For a rela-
tivaely ;oft target, like a mcbileAICEM, if the target can be
located, its probability of survival is near zsro (assuming
that it dozs not meove befcre the wegapon arrives). Thus, the
ESPK is‘based mere on the prcbability cf defectich than +the
actual weapen/target interacticn. The ability tc manually
insert SSPK values feor th;se.targéts gives the analygt the
ability té bring SRTs into the prcblem.

Also, the S5PK function was updated to b2 mere accurate
for targets with psi hardness greater than 1000, The lethal
radius =2quaticn used by Bunnell and Takacs has bes=n noted to
be' only valid up to 1000 psi. (4:214) The formula for
lethal radigs when hardness sxceeds tha?yvalue ig?

LR= 2.462%yield*#(1/3)/(psis*(1/3)) (4:244)

Batdh'job capability w;s also adde&. It was discovered
that once the modesl had been used a few times, it bacame
very tedious to use the “menquiiv;A‘ format, - Espécially‘
for cases in thch a very large hedge2 was édded (L.2., a
type five hé&ge'with‘292 entries) th;s bzcame intclarable,
An option now exists %o beoth r2ad from and write to user
designed files.‘ While +this opticn is fairly crude (the
input £ile is murel? a cémplgte listing ¢cf£ all the cammandi

ug2d in an interactive séssich{, it décreased the start to
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finish time c¢f a run tec under 30 secends. Pecssible improve-
ments wcould invelve writing an "expert user" mede which
would éliminate or r=duce thez menus, rcr sfteamlining th=
input fils requirements and suppressing the vast majority of
the output filz data. Presently, sverything that the inter-
active wuser s22s on the scresn iz sent to the ogtpu£ file!
about 2#60 lirizs of which oniy abcut 100.§re us=ful.

Correcticns‘

A féw typograpghical =rrors slipped through in the oriéi-
nal mod=l. Thesa2 causedvunptedidtable ;e;ults and occasion-
ally caussed +the mcdel to aboert gxecutioﬁ. Saveral “o“'é

were reoplaced by "0%‘'s as well as a few variabl2 names which

were mis~-typed in the subroutines. One impartant example ié‘

the “r95" v;riable, which gives the size of the tafget, was
mistakenly entered in a.sub;outine as "£9S°". (2:218) fhe
result of this =rror was that all targets would. b2 4treated
as point targets even if they ;ere-aréa targgts in that

particular subroutinse,

Portabilitj Cha;ges i

BRIK was written in Fortran-?? and used the Paréiticning
Algorithm for Goal Programming (PAGP) so that it might be
masily transportable. When the prcgra@ was moved to the CDC
Cyber computer becausefof ﬁrcﬁlems with the'.VAX computer

on which it was dsvelcped, scme things had to be changed.

. First, nen-ANSI standard usagesyhéd to be corrected. In-

particulaf, +he way that the WPNAME and . TGTNAM character

/‘/ ,v 4‘13
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arrays ware declared had to b=z changsd. Also, soma'miﬁo;
chanées in the fcrmat statzments had tc be made, Fiﬁally, a
statement redefining a DO-variable in a DO-Lcer had +to be
remcved;

Input and Cutput channzls wesre alsc rigorcusly definéd.
The VAﬁ,‘ like m:st Fortran systems, dszfaults to unit fivé
being +thz standard (kefﬁcafd) infut and to unit six Dbeing
the standérd (screzen) cutput.' How=ver, +ths CYEER, .Iike a
few other machine2s, dces not d=£fault tc these values. _Unit§
five and six a;e row defimed in the ptcg;am itself as +the
input and output, respectively. Thislmetﬁcd works béth oﬂ
systéms where these afe'defauit values and cn systems :whete
tﬁey are not. » |

Finally, +the memory requirsments had to b2 trimmed. The
VAX is a "virtual memory" machine, which bagically meaﬁs
that there is no effective memory limit. However, the
CYRBER, like hany,other machinés, has a definite max;ﬁum,

memory size. As written criginally, TIRIK was just too big

to run on the CYBER.

The use of an cverlay solved the problem. . Tha original

BRIK used two largé ariayé, AlJ and TE, in different sect-

ions of the modal fer tﬁe sama data, The data from the AIJ
array was fead.intc a geparate file, tﬁeﬁ read into the TE
array aleng with the necessary auxiliary variables to detér«_
mine @he allcéation, Basica;ly,‘tﬂe AIJ and TE arrays'wére

combined into one array. Once the AIT secticn is complete,
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the TE secticn takes over, but ncw they beth use the same
spacse, which savéd encugh space for +the program to
sucessfully run.

Once‘these changes had'been mad=, the prcgtam perfofmed
identically on the VAX and C?BER. Ther= was ons= Iimpottant
difference -- spéed. chmpile timez went from hcufs cn  the
VAX +to about +twec minutes on the CYEER. Run times also
decr=ased markesdly, gocing £frem hours dcﬁn tc 20 seconds
using the'batéh mode. For these interested in updating the
original versien of ERIK to version 2,0, or in using tﬁe
model on different machines than the VAX, a line by line

listing of changes is available in Appendix A.

SUMMARY

This chapter covered the BRIK gcal-prcgraﬁming nuclear

2xchange mcdel,. First, the mcdel as written by Bunnell and
Takacs was discussed, and its. strzngths and weaknesses re-

viewed, Impertant additiens +to the model, such 'as +the
ability fcr "the analyst to selectively input S8SPKs, an
ypdated. SSPK function, and batch job capability were out-

lined, Next, several cocrrecticns tc ERIK were noted, and

finally, éhanges wers made td the model te¢ e2nhance its

‘portability to other computers.,

The next chapter will discu#s the results ¢f the analysis

and their assessmant.
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CHAPTER FIVE: RESULTS AHND ASSEESMEMNT

OVERVIEW

completicn af ths systems ana-

i

Tﬁis " chapter presents %h
lysis approach for the problem cf sslecting which of two
arms control preopesals te use. The final elements to be
~covera2d ares +the pressntation ¢f the medel results and the
assessment éf results with respect €2 the established :cri-
teria.

After a brisf review cf the measurss cf merit established
vin earlier chapters, the =vecluticn c¢f U.S. strategic forces
under a;l combinations of arms c;ntrol ptopcsals and tar-
geting strategies will be shown, Important characteristics
and differences will be péinted cut. MHNext, the evolution in
U.s. capabilities will be discussed. Soviet capability in
. both first and second strike. roles will then be coveraed.
Next, - several important, reasons fcr differences in U.é.
:a@abil;ties and fct:es will ﬁe explcrgd. ‘Fipally, , some

pertinant * cbservaticns for actual nuclear forces will Dbe

dxscusseq.
REVIEW OF CRITERIA

This section will review the criteria used in the analy-
‘sis.  The heésures of merit fall intc two basic classes,
measures.of Qtabil;ty and ﬁeasurés of capability.

Heasure§ of stabi;ity £all intec two furfherl cateqories,
.erisis and str;tegicr Crisis stability measures have two

basic components, the number cor ﬁer:eﬁtagg cf U.S. weapons

2T
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surviving a Scviet first strike and the number of Soviet

weapens ne2aded te carry'cut the strike. Taken alcne or in
combination, thes2 numbers can shcw what can be gained or
lost in a first strike situaticn. Alsc, the number of U.S.

weapons surviving the Soviet attack is an impcrtant measure

of force survivability.

Strategic stability is measured in terms of second strike
;apability. As lecng as sufficisnt secend st;ike capability
remains, the Seviets should still be deterred frem attack,
even if <they could change the nuclear balénce in a first
strike. The measures cof seccnd.strike‘capability ares DE
accomplishment fcr the U.S. gnd Equivalent Hegatcnnaée (EMT)
surviving the U.é.'strike for the Scviets. .

Since stébility is largely determined by capability, the
same measure (DE) is u;ed for U.S. capability. An addi-
tional measure of residual Qeapons shcwé‘fcrce capaSility in

A sustained war-fighting envircnment.

. . . ) '

EVOLUTION OF. U.S. NUCLEAR FGRCE

1988 Force

T

The baseline 1785 force is shown in Table S.1. Ths source

for this fcrce is (12:462-3),  The 198% U.S. .force has 7481

ballistic missile warheads and 1251 3US.

370 ce: Neow Systems and Limitaticns

- Table 5.2 gives the new systsms available in 1999. Titan

ICEBMs weres unavaliable due to their plinnqd cetirament,

5.2

B e




- TAELE ©.1
U.S. FORCES IM 178%

Weapon Number of weapens Narheadslsué
Name ' cr Aircraft per Heapon
Titan 37 ' : 1/7.6
Minuteman II . 4%0 o 1/1.4
Minutsman III 2€0 - ' . 3/73.0
Minuteman III (Mk-124) 300 3/3.0
Peseidcen 304 : » 10/14.0
Trident (C-4) ‘ 288 8/8.0
B~S2G Gravity/SRAM A7 ' - B/10.0
B~-S2ZH Gravity/SRAM 70 » 8/10.0
B-S2G ALCHM 84 , 12/720.0
! FBE-111% o LYy . , 5/3.0
i_ . .
TABLE S-2
1990t NEW SYSTEMS
Weapon ' - Number of Weapons WHarheads/SWS
| Name : or Aircraft per Heapon
B-12 100 12/20
MX (Peacekeepsr) - 100 10740
Trident (D-5) ’ ag 8/8
B-S2 ALCM o . 90 (Additicnal) t12/720
Trident (C-4) : 195 (Additicnal) 8/8

The 1790 limits were 5789 fcor ballistic missile warheads
and 9712 for SHS.

1770 Fores: Leadership Targetin

Applying both arms control preopésals gave the same fbrce
for leadership targeting in 1990, as shcwn in Table S.3.
Please note that the total for this and subsequent charts

may be slightly af:ldue to raunding.

5-3
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TACLE 5.3

1290 LEADERSHIF TARGETIMNG FORCE

Weapon Numbeyr cf Weapcns Harh=ads/SHS |
Name or Aircraft ger HW=apon

- Trident (C-3) 35S 8/8
BS2Z ALCH : 134 12720
BA1E 100 12720
Pzacakaeper 89 ' 10710

Trident (D-S) 48 8/8

Tctal 4194/8073
Limit S78%/9712

Residual 1S9S/14639 o : R

At least 1170 of the allcwable ballistic missile warheads

must be retained in this £force to be built dewn for the 1995

force. This is because (as will be shcown) 226 Small ICEM
and 2304 SLEM warheads will be added in the 1995 force, "
requiring 34682 warheads t6 be built down. However, only

2512 Peacekeseper and Trident C-4 warheads Sre .refired}
Therefore, 1170 additional warhaads must remain in the 1990 : x

'

force. ‘ . ,

1990 Force: Ccunterfcrce Tarcetigg

Th;;' w;;' the only 1990 targeting strategy that created 
different forces to? the two arms contrel agreements. The
only differente batween the twec forces is the number of
.Trident C-4 missiles. Table 2.4 gives the ;omple*e

breakdown,




TAELE S.4
1370 COUMTERFORCE TARGETING FAORCE
‘Weapen Number cf Weapcns Karheads/SHS
Name or Aircraft rer W=apon
Trident (C-4) 4£% (STARTY 3/8
321 (Kent)
ES2 ALCHM 157 12712
"B1B 100 12712
Peacekesper 100 *10/10
Trident (D-5). 43 8/8
- FB111 (Gravity) b0 ' /1
Tetal S104/9712
Limit S789/971z
3 Residual  685/0

quired tc be maintain2d to meet the 1995 build-down

As in the Leadership targeting force, S30

TAELE S.S

' 1990 COUNTERVALUE FQRCE

RV’'s are re-

target.,

Weapon
Name

Poseidon
Trident (C-4)
BS2' ALCHM

B1E
Peacekaaepar
Trident (D-%)

Numbar of Weapons

or Aircraft,

101
14890
€2
100
<)

48

Tetal
Limit

Residual

1

Harheads/SKS
par Heapon

10/14
8/8
12/20
12/20
10/10
8/8

L S744/9188
S789/9712

4%/3246
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1390 Force: Qggntervaigé Tigjeting-

The 19370 Cguntervalus fcrce fe;i;d héavily ‘on SLEM
weapons. I# Qas th2 c¢cnly ferce té keeg somz Pas=iden
missiles, and the only fcrcé té féduce the'number of-_ALCM
&arrying S2s frcm 1985, Table S;S shéWS‘tne ferce.

Unlike the other 1990 fcfces,‘nd.additicnal warheads were

required tc mest future build-dcwn targets.

TABLE 5.5
1995 MEN SYSTEMS

| Heapon Number of Heapecns . Warheads/SUWS
Name or Aircraft ' per Heapon
ATB 125 ' 12/16
SICBM ' 700 ‘ 1/1
Trident (D-%5) ' 288 (Additional) 8/8 |
Poseidon -128 (De-cemmissicned) 10/14
1995: aw 2 Anitati

Table S.4 gives the additiqnél weapons systems available
in 1798. This table also-contains a mandatery reduction in
the number of Pcseidon missiles. This is hecause the

planned"de-éommissicning of Poseiddﬁ hulls is scheduled to

" begin in 1993, at a rate of about thre2 per vear. (13:169)

Aséuming Ithat‘ 2ight boats will have retited. by '1995, a
reduction of 128 bPosaidqn missiles would be required.
However, nc 1995 fcrce used any Pcséiﬁﬁn missiles.

The arms control limits in i??f were 751% SUS under Kent

and 4479 ballistic missile warhesads under START.

Teb
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1755 LEADERGHIP TARGETING FORCE

i , . ' . .

{ Weapen Number cf W=apens - Warheads/SNS
Name (START) (Kent) per W=zapon
Trident (C-4) v 127 8/8
Trident (D-T) 336 33k 8/6
B1PB CHMC 72 92 8/13.3
SICEM 226 SB7 171
ATE 12¢e 2s 12716

Total 4322/751S
Limit 4477/751S !
Residual  1S7/0 i

4995 Fcrgs: Leadership Targstin

Table S.7 shews the 1995 L=2adership targeting force

under both Kant and START.

1995 Force: Counterforce Targeting
As in 19990, the FKent prdfosal héé prcecven to be more

restrictive. The ability under the START propcsal to keep
as many air-bréathing weagens as_desired' makes a ‘large

.differénce in fcr:es._Table c.8 shcw§ the differences.

1998 Feorge: c

The original allccation for ccuntarvalue targeting under

ntecyv = rqe

both arms contrcl proposals 4id not include any  land-basod
ICBMs., Since one cf the implicit censtraints of thé problem
"200 SICEMs were fcrced

. was to keep the Triad intact,

the soluticn. These extra ICEMs did not degrade the capa-
bility of either forze in the area of ﬁE ac:omplishmont.

'This,vwas because the weapcns whizh +he SICOM replaced had

|
¢
-4

into.
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similar
twaen

START fcrze for

characteristics.

Again,

RVs in the SHS fcrce.

YIS T T TN TN TS W T TN W T e e T T T Y Y T 4 W

thz majcor diff=rence be-

the twc forces was a trade cf bember wesapons in the

Table 5.7 gives the

forces.,
1938 COUNTERFORCE TARGETING FORCES
W=2apen Numb=r cf Neapcns Warheads/S5HS
Name (START) (Ke2nt) per W=apon
Trident (C-4) 177 12 38/8
Trident (D-%) 336 334 8/8
BSZ ALCHM 23 -- 12720
FB111 Gravity - 1Y) 271
BB 100 100 12/20
i SICBM 378 b75b 171
' ATE 2 125 12716
Tctal - 4479/7S4S
Limit 4479/7515
Residual 0/90
. !
1735 COUMTERVALUE TARGETING FORCES
™ _ ‘
Weapon Number of Weapcns ‘Warheads/SWS
Name {START) (Kent) p=2r Weapon
Trident (C-4) 199 319 8/8
Trident (D-%) 33k 3356 8/8
B1E2 Gravity 48 -- 4/6.7
| B1B cMC 100 -- 8/13.3
t SICEM 200 100 1/1
| ATB 129 114 12714
i Total 8479/7264
! Limit - 8479/7515
Residual 07231
i -8
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This zcmplet=zs ths different fcrze structurss. The next
gsaection will ccver the capabilities cf these varicus force

structur=s.

EVOLUTION OF U.S, CAPADILITY

1988 Force
The 1985 force was esvaluated using all three ' targeting
~strategies for both gensratesd and day-to-day alert. 'A'sin-
gle measure c¢cf merit, +total damag=e exfectaﬁcy 3s a percen-
tage of DE required tc mest all tapgeting goals was used. '
This was calculated as in the féllowihg exémple:

Assume that there are two ;lasses‘of targets. 300 tar-
gets in targe=t class cnevand 400 fgrgets in ciass two are
required to be destroyed to meet all:DE goals., If 300 class
one targets and 300 claés two targets  are destroyed, the
percentage. of DE covered (r2fered to subsequently as total
DE) is 600/700 or 0.8S7. | 'Othet,typés o§ vaiue functions,
of which a tctél‘DE waightad by tafget gricrities would bLe
one . examplé, could alsec b2 used. " See Appendix B for thg
compleie li;ting'ot data used for all tctalvDE';alculations.

For +the genarated force, ﬁeithor the leadership norvthe
counterforce s3trategy were abla tolmeét all DE éoai:, having
total DE's oﬁ 0.%531 and 0,444, ragpectively. Also, ﬁeithor
one of thesa fcocrces had any regidual weapons abaxlable. The

countervalue strategy howevaer, achieved 1.0 total DE with
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about 90 RVs cr 1170 SHS unussd. The difference was becausz
the countervalue strategy primarily used ballistic missiles
to achi=ve targeting gcéls.

For the rest of this thesis,: the tzrms “lesadership capa-
bility"®, *counterfcorce capability", and “ccuntsrvalue capa-
bility' will refer to tha'capability zf the forces designed
to attack ;eadership, ccunterfcrce, cr ccuntervalus targets,
respactively. Additicnally, the terms, *"leadership forege",
*counterforce force* and “*ccuntsrvalus force“ will represent
the f&rceé genarataed tc atiack these target ‘sets.

As expec£ed, tctal DE dropped sign;ficantly when forces
were ip the day-to-day alert pecsture. Leadership capability
went to 0.451‘DE,| counterfcr:e'capability dreopped to 0.436
DE and counterv;lue capability was a respectable 0,837 DE,
DE goals for the day-to-day alert posture were reduced by
0.1 €for all target classes because of the smaller numbet of
weapons available.

Lead;rshi Capabilit:

Figﬁfe S.1a gives the total DE accomplishmeni from 198S
to 1993, L2adership e;pabilities.showed. eséentially n6
difference between the twc Frorcsals, Total b; rose to 1.0
in 1990 and remainad there‘in 19§S fcr the generated force.
The day-to-day DE acccmplishment wen£ tq 0.749 DE in 1990
and rose slijhtly te 0.801 in 21998, Figgres .23 and S.2b

show the number of residuyal warheads or SWS available.

€-1a




N TR TR TN T 1TTA ]

aoat

ONELFIEL sIuSaKie )Y cuit§ J9nats

SMOS qendig UNTE NSt D80 DINIYD 1) °S eN3E R
' Y18 ﬁl s veot i3] oot feal s864
RTINS PPy paees N O B - P P A s -l L e, e -
’
1]
1) -
le |
mm m ’
F E .
[ ya
e = =
-
o -
o8 . Wl
R i FPON - —— e jo0 ¢+
i R
|
|
Let ¢ - Lo ¢ - e

P2SN €T S2aUIT IT IS5 IUT . ATUI 2IIYM. S1TNSI 2

awes 243 2aef suwerd juzyy. pue L1YVLIS 4iIo3  12AcH

. - == = (3u2Y) Aep-03-A€q
’ ) , e { JUD2Y) Pp2IEIIU2DH

) | —— — —(13v¥l3) Aep-oi-Aeq

) {14V15) Ep23e12u2y

_Zuzrm_qmzouuc‘un yLloL *s'n 15 yNaty

38 Jwioy

11

.
-




.

[N

Figur= S.1b shows that as in the leadership forces, coun-

terforce capability imprecvsd marksdly in 1790.  Under +ths

START plan, tctal DE rose %tz 1.0. For Gen=ral Kent's propo-
sal, accompliéhhent rose‘tc a still.quite high 6.717. Un-
liks the other targeting strategies, percent DE dropped in
1995. ' It dé;lin%d slightly und2r START and rather sharpiy
for Kent's proposal.

The day-toc-day accomplishment £ollcwad a similar pattern.

START foreces rcse tc' 0.827 and declined in  179%. Under

‘GenEtal Kent's propesal, Thowever, tctal DE rcse slightly to

0.935 in 1990 and continusd tc rise to O.béb in 199%,

The reserve situaticn was alsc ;harply diffetent.‘ Figure
S5.2b shows that no residual SWS were available under Kent's
plan fof 2ither 19%0 or 1995, Figure 5.2a shows the resi-

dual RVs undeq START. .

Countaryélue Cagabilities '
Figure S.1c shcews héw ccuntervalué capability .remained
unchanged =ither by yesar or arms contrel prepesal. Gen-

erated capability was 1.0 in ail cases'and'day-tc-day capa-

' bility remainsd at 0.83 DE. The residual weapon pictures

were quite different, as shcwn in Figures S5.Za and S.Zb,
with General Kent’s preposal showing larger numbers of po-

tential weapens 'in all cases.

iR
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This ccmplstes the diszu=-icn cf U, 8. -apability. The
n2xt s=2ction will cover the Scviet capabilitiss in  both
first and s=ccrd strikss.

SOVIET CAPABILITIES

First Strike Capability

.FiQUtes S.3a Iand 5.3t iadicats that in any measure of
first striks capaﬁility, a clear pattérﬁ smerges. For all
combinations cf arms contrecl prcpcsals and targeting strate-
gies, the Soviet capability will increase markedly in 19?6
and decrease markesdly iﬁ 19?5.

In 1983, only abcout Si% Bf U.s. wérheads can be'expected
to survive a Scvist surpris= ;ttack. In 1990, +this drops
slightly to about, 0%, and increases in 1995 to betwesn 58%
and .69%, depe=nding on targéting st:étegy and arms control
proposal, However, +the number of Scviet w2apons required
for the surp{iée attack ch;nges markedly. Presently, 27% of
thg total rniumber of Soviet warheads would be fequired for an
aétack.  ;ﬁ 1790, +this numbesr drops to 4. 8B%. Figu;e 5.3&
shows that the Soviast-U.S. excﬁange ratio, which is defined
ags the perceﬁtage of Soviet warheads useq diQided by the

percentage of U.S. warheads destroyed, rises from 1:2 to

more than 1:10. Similar calculaticns using total warheads,
ICEM warheads, and perceﬁtage of ICCM warheads give similar
results.
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Ey 177S, +this balance has shifted radically. The intro-
ducticn ©c¢f +the SICEM now requicss the Scyiets to sp=nd
almost 70% of thzir total‘f:r:e (100% of all ICEM and SLEMs)
to destrpy-abcut 50% of th= U.S. focree, This drives tﬁe
sxchange ratic frem 1:10 in the Scviet’s favor to‘ about
1.7:1 in the U.S. - favcr, If snly ICEMs ars c&unted,‘ th=
ratic goe=s up *to 50:1 ar mere in the .5, faver.

One 'factCr that ccould chang= ths 1770 exchange‘ratio is
the deployme;t of the allcwéd residual wEapcns. This 1is
éarticularly trus Ifor lzadership targeting. A ‘simple
calculatien will give a gcecd apptcximatign'cf the' benefit

gained by these w=apons. For =xample, abocut 1600 additional

ballistic missile warheads 6r SNS are available +to <the

lzadership force in 1790, These cculd translate te about

550 Minuteman III missiles or 3 mixture of Hinuteman‘II and
Hinuteﬁan I1Is. If Minuteman IIls are chosen, the Scoviets
will expend twec weapens fer every silc, fecr a total ¢f 1100
extra requir=d weapcns. Ihis réise; the gercentage  of
Soviet weapcns required for the surprise at}atk to  24.3%
(1419/665S), which is quife an imprcvem&nt frem 4.8%. These
14?? ‘wgapons Qill'destrcy 5053 w2afpens ise.ai of the U.S.
force) improving thae é#change'ratic (Seviet weapcns to U.S;
vweapons) to about 3.6:1. - This is the grzatest improvement
that can b2 made. Qther targeting str;tegxes have a maximum
of about only 00 rssidual warheads or SWS avaxiﬁble in

1990, which weuld give scme imprcvement.
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The changes in Scvist second-striks =apability show=d a
completely different pattarn, with Scviet seccnd-strike

total EMT drcpping in 1990 and rising in 137E. Figur= S.4

shows that - targeting stratagy rather than arms ‘control

propoesals was the2 determining factor in Scvi=t EMT.

Leadership Targeting ——————
Counterfcrce Targeting — —
Countervalue Targetiny e e ==~ -
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ANALYSIS OF DIFFEREMNCES

Whils there ar= many factors to account for the differ-

ences betwe2en the forces develcred, this section will cover

."
PRPaAr

three majcr factors: differences in target basas, the ciff-

.
e

1.
L,

ering requicements cf the arms control proposals, and  the

‘problem of very hard targets.

ifferences in Target Base

2L

‘-

Even though sach U.S. strike picked frcm the same targst

P
. " . . t
PSR VP ST G S D W |

set, the aiffering DE gcals fcr =ach individual target class
under the three iargeting stratagi=s gave 2ach strike a
different complexion.
| One differsnce was overall target hardness. A very rough
approximaticn cf cverall tafget hardness could be obt;ined
bx averaging the Vulnérébility Numbzr (VN) o€ the targets ’ . -3
required to mest DE gcals. | The VN is the first two numbers .
of +the VﬁTK hardness given in the target basz and roughly : ' ]
corresponds' tc an static or dynamic cverpressure hardness. -4
Hhile éhxs caléul;ticn.igncres thé other twe factors of the
QNTK‘number,’it can bz used as a “zere brdgr' apprbximatian.,| -
The tesulis Qere 55 axpectad, C:unté:for:e targets had an
average VYN of 19.7,";duntervaiu;-targéts had an average of
1?.5, and lead?rshxp targets had an a§erage'c£'18.4.

Another diffarance was 1in tge number of required targets.
There wera 4498 ccunterfcrce targets, '4580 countarvalue V "

targets, and 4094 ieadershxp targets. Taking the nuﬁber ot ' "]

targets and. the average VN tcgether, i% can be seen that the

e d
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he mcst difficzult to cover,

ot

count=srfcrce targests wculd be

being both the hardést and larg=st set. 'Ccuntervélue tar-
gets. are mcte'numercﬁs while le2adership targets ares hardzsr,
so there i3 neo cleav chcice cf which presents a graater
chéllenge te Qhe attacking fcrc=. Heowever, ths hardec lead-
2rship targetslwill tend tc hurt a force'lééking geod hard
target kill cagpability, such as the 198F% feorcee=. | Pbr 2xam-
ple, the fcrce which achievezd 1.0 tctal DE for ccuntervalue

targets in 1985 cculd only achievs 0.53 DE con lsadership

targets. Oncs. adequate hard-target we2apcns were added in
1999, leaderhsip targets required fswer w2apons than count-
érvalue targets. (8073 SUS versus 7188)

These differences among target bases ar=s reflected in the
caf%bility  0£ the forcas. For example, +the counterforce
£9rce, which had the.most diffiqult target s=t, could 6nly
meet its DE gcalsr in en2 case. By ccmparison, the
éodnteryalue fcrce was able ﬁc meet its DE goals in every
year updér bcth arms control prcpc;als. |

Alsc. ' tha scfter zcuntervalue t;rgéts favcrad the use of
ola;r, lasg gccu:ate_SLBHs aver I1CIWMs. Since the relative
softness of :the targets did not'require the ac:uracy';ot
ICBﬁs,‘vsLBﬁs weres favored since they havé a higher PA , than
1CEMs. Figuress $.%a, 5.%5 and S.S¢ shcw that the counter-
value forcs had the mest SLEM w2apcns and the fewest ICEMs.
In face, ;n 1?95.th§ allocaticn.wau;d nct'haye included any

'ICEMs unless thev were forced into the problem.
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. Another r=ascn for diffesrences between flirdes was  the
actual arms contrcl prcopcsals. It is cl=ar +that General
Kent’s prcpcsal i3 meore restrictive in the numbers of wea-

pons allowed fcr the tctal £crce than the START proposal.

This is because START dces not limit bembers and only limits

" Cruise missiles to a maximum cf 3500, General Kent'é‘propo-
sal limits all w=apons. ' Fer ICEMs and SLEMs, there was
little diff=rence between warheads and SUS, sincé one war-
head equals one SHS fcr mosé U, s. miésiles. However, ALCH
weapcns are esﬁédially penalizad under Kent, because each
SNS equals c¢nly 0.4 ALCM weapons. (12 weapons/20 SHS)
Therefore, in cases whefe the limit on_RVs'is reacﬁed, -1 1
many bombers or ALCM carri2rs as necessary can still remain
in the force under START thie ALCHM cartiers.are'at a disad-
vantage under Kent.

This prefe;encgbfor air-br2athing w2apens unler START is
demonstrated in almos%t every case. Fecr example, in thg.iqqs

T

~countervalue fcrces (Table 5.9),‘the;on1y difference between
the two forces is that the 120 Trident Q;4 missiles with 960
excess.SHSs in Ként‘s'pfopcsal aré traded for bomber weapons
under éTART. In each Ease, capability is ihe same. . Similar
trades occur =lsewhere, In all cas=s, the'numbér of air-
breathing weapcns under STARTVLB 2qual %o or--éteater, than

the number of aitébieathxﬁg weapens under Kent. Ses Table

$.10 for a breakdawn,ot,u.s. fcrces by triad leg.

S-21




PO T I—— — . . R -~ - La B e aan e o

TABLE S,10

U.S. WARHEADS BY TRIAD LEG

YEAR SLEM ICEM BOMEER/ALCH
1985 S344 2137 © ZhZ4
19990
Leadership . T344 ge0 ‘ oo 2808
~ |Counterforce _
| START 4104 1000 3204
Kent 2512 ~ 1000 3204
| IR
| Countervalue  S234 ' S10 : 1824
1995
Leadership v E '
START 4096 22 . 2236
Kent 704 ' c89 ‘ 2236
Counterforce o :
. START 4104 378 2975
Kent 2784 . 575 2820
Countervalue ' , .
START 5280 : 200 2492
Kent . S280 200 S 1368

' fhe mo;e.restrictive natufe of Kant’s propcsal is mani-
fest2d in several piaces. ForAexampie, _fhé 1990 cbunter-
forze fotﬁés reéuired many air-br2athing weapons to  meet
hatd-ta}get DB'goals,. ‘Be;aﬁse thgsé weapons were not coun-
ted‘under.éTART, a v;ry large number =f SLEMs could be usad
to cover the zcftar, lcwer prio:xty_téfgéts ;nd still remain

within the arms zzn%trol limits, Hewever, since air-breath-

¥}
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ing ALCM=z ares hesavily g=na2lized under Kent, a3 smallsc numbsr

of SLEMs, as shcown in the previcus tabls, cculd be used.
Thiz resuyl+t=sd in a fzrz2 which was unabls fc messt DE geals.

The Problem sf VYey-r Hard Tar-osis

A tﬁird'differen:e waz caussd by the number o5f very hard
targets in a s=t. A large numbsr cf vefy hard targets
creates a "sink® which reguires a3 very largs number of
warh=ads. This is:expecially true fzr the 4198S forse, which
had limited hard-target kill capability. Fcr axample,i the
1985 countezrfcrce st requirsd the destruction of 80% of ‘all
ICBEM siles, Launch Control Cent2rs (LCC) and C31 sites, for
a total of 1320 hard targets. Cf +hese, 300 wefe ICEBMs
which .are Qery hard targets. The 1985 force was able to
aeét the 80% goal for LCCs and CZI targefs, but could' only
destroy 590 IC2M siles. The large number of weapons re-
quired caused ' only encugh weapons to be left Ito destroy
minimum 1évgls of all lcwer priority targets.

Contrast this with countervalue targeting strategy used

©in 1985, In this strategy, only 50%'3£ ICEMs and LCCs had

to be destroye&f This reduced 'hard-target' }equirement
' allowed all targeting goals tc ba met withlweapoﬁs to séare.
The cnlx ;985 weapcné with gced hard-target kill capability
are Minuteman IIT (with the Mk-12A warhead) and ALCMs. Once
these wera use;i_ up, | the hard-target kill capability for tha
remaining weapons was axtremely focr. ‘ uiﬁh the 1785 force,
6nLy ab9u£ 00 ICDM targets can be covered .by‘,ALCMs ‘and

o
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Minutezman IIIs. 2nce  the minimum DE requir=sments in  all
other <classss wers met, the cemaininc weapens <could only

destrcy abcut 100 additicnal ICCM si1lcs.
The 1799 fcrze d4id nct have +the hard-targ=st kill prcblems

c r=2ascns. First, the

£

of +the 198% fcores=. This is fcr t
introduction of ¢hs D-S SLECM, Pzacekespsr ICLM, ani the B-1E
brought new, highly capable wéapcns inte the ‘inventoty.
. Also, additicnal ALCMs were available. Thése w=3pons in-
creased the numbesr of hard-target cavzable warhesads. .The
second reason w2s 3 reducticn in the number of hard tatgéts
which greatly the n=ed for more capable weapons. Due to the'
arms control agreement, Scvist ICEM targets were reducsad
from 1000 in 1785 to S00 in '1995. 'This cut was the wajor
reason for the larc= -umber of reservz weapons available in
1999. For exampl=s. an édditicnal 585 RVsS wers available to
the 1990 countertcrce fcrce undef“START.A 1f the number of
ICEM targets was 1000 instead of'de, an  additional 400
ICEMs would have té be-ceovered (using Bo%i;s thé ‘desired.
‘DE), th:h wcdld raquirc> apprcximafely 800 ﬁVsJ' Thus, - even
with increassd ca2pability, ‘ccunterf;rée-goals coculd not he
achieQed if the number of hard ﬁatgets had not decreased.

A similar situation was created Sy the introﬁuction of
Hobile ICEMs (MICZM). Itlwas assumed that cnly bombers Qére
.allowed‘ tc attack MICEMs, and aven‘then had culy a 9.3 oeor
0.4 Single Shot Probability of Kill (SSP{) beciuse of the

diffizultiy in lccating +hess MICECHMs. This lew 8SPK -

CRTS




required w=apcn tc targst ratics cf 3:1 and up te zchisvs

the desired DE. With enily 1Z0 MICEMs in 1990, this was wsll

W0

within the capatrility cf tbhe B-1T £forcs, Howzver, with the
growth of MICEMs teo S00 in 179%, thé entire>B—1E and ATE
force was only able to =nfcrce a maximum of 0.7°S DE on
MICBHNMs. Thus the MICEMs became "sinks" fcr bember wsapons.
The same situation cccuredlgcr the Secviste attacking '£he
SICBM. However, since they ware us;ng ar=~ icnbardment witb?

ballistic missiles, 'the weapen to .arys’ ratios ‘wer in

1l

excess of T0:1.,

ASSESSMENT OF RESULTS

The arms ccnirol agreement fsvcrad by a decisien make;
will depend oen the targeting sirateg,; used by the U.S.
Although no agreement deminate! aver a;l targeting ‘strate-
gies, very few differenc. = [a force structure'or capability
weres obsarved belwezn ' ne 1greehents. _

In the areé cf':risfs stability measures, very little.
difference wis ;bservéd berween aurszments or. even among.
stratagies. All 'éxcgahlm “aias" calcuiations of Soviet 
weapons us2d versus ',S, w237ins éestrpyed sférted atﬁaround
112 .xn the Sovietrs’ f£ovor, growing io-mc%e than 1:10 by
1990, »ahd revers;ng te arcdﬁd A7t in the U. S. vfuvof by
1993 (Sae Figuré S.3e). 12 the'pefcontage.ci'v.s. w=apons
,surbiQing a :urpri;o attack is used, +the START proposal
under - counterforce targeting had approximatsly 10% more

ldrvxvinq weapons iﬁ 199 (Figure §.3b).wf”/kll other -
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propcsals shcwesd an =qual percentage of surviving wsapons.
Therefore, nec arms ccntrol propcsal dominatsd the crisis
stability meaéures althcuéh the START propesal had 2 slight
edge 1f counterforces targ=ting is us=d.

In the' ar=a cf st;ategi: stability, ther= was also no
clearly superior arms ccntrol prcpesal. Thers was no diff-
2rence at all be=tween propesals in the.amcunt of Soviet ENT
remaining adlter the U.S. attack. If =2ither l=adership or
countarvalue targeting was used, there was no differsnce in
the perceniage c¢cf DE covered. Hcwevear, 1f counterforce
targeting is  us=d, +the START propesal clearly has a mors
capable force. This is because cof the less restrictive
nature of the START prgposal. 0f ccurse, it cculd,be arjued -
that since one pcssible aiﬁ of arms contfcl is tc. control
counterforce capability,  cne would want to pick Kenf’s pro-
posal.l Howaver, it is assum=d that aldecigicn maker would
p;efer'to maximize U.S. capability..

Finally, in the m?asyre ;f U.S. war-fighting gépability,_

only the pctential number of residual weaponF remains to be

~covered. Again, no single aéreemeﬁt dominated. Figures

5.2a and 5.2bk;ndicate'that for.leadership targeting, .bdth.
proposals héd»over 100 pcesibla résidﬁal weapons or SWS in
1990, Idecreasing to nearly zero'in 1595f Counterfcrcevtar-
geﬁing favored the STARTYpr:pcsal; since scme residual RVs
could be addad to the 1990 tcr:e. ' The ﬁarce‘undar ‘Kent's

proposal' had ne pcgsible cesidual weétcni in any - year,




RSP RES U -

TYSTY Y YW oW

B~ Y]

"y M e A e
gm0V T VNNV @ R

OonvétseL?, ceuntzrvalus tacgeting sesemsd tc faver the Kent
proposal. The. numbsr of residual 3Vs undar STAET'was always
lass th#n 100. Hewever, under Kent’s prepssal mer= than SO0
SWS would b= allcwad in £390 and 250 in 199S. Howsver, it
should b= not2d +that becauss START de=s nect count air-

breathing weapens, an additicnal 105 ALCM (up frem 32 re-

‘quired) carriers could be maintainsd in 1990 (1260 weapons),

and all 157 ALCM carrisrs coculd be kept until 1995 for a

"~ total of 1884 =xtra weapons. Again, START allows for mor=

: tesidual waapcns. Figur= S.4 shows the residual warheads

available under START if a;r-breéthing warheads are

included.
:, Leadership Targeting . —
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The Bottem Lins,

If ccunterfcr:e. targetinc is used, +ths administration
START preopesal wéuld be favcrad. The START propesal allows
a mor= capable force both in DE.acccmplighment and in number
of resiﬁu%l W23IBCNS. Additionally, tﬁe'START'p:onsal ==
sulted in a slightly mors survivable fcrce in 1995, These
factors make it clearly supericr té General Kent’s propoesal.

For céuntervalue targeting, a slight =dge wust be given
to START. While no difference was cbserved in the arsas of

DE éccomplishment cer stability, the START proposal allowed

for more residual weapons, since it dces not efiectively

limit Dbomber or ALCM weapcons. I1f these weapcns were dis-
counted, Kent’'s ‘prcposai precvides fer a ﬁigher‘ niumber of
residual weapons. |

Lead=rship targetihg showed a similar trenﬁ. Force sté-
bility and DE accomplishment were effectively‘tha same, 1€
air-breathing weapcns not ccunted in START are discountad,
the number of residuyal weapecns arse aﬁp;oximately the same.
HpWeQer; AS in @hq_case ctf Ecuntervalue " targeting, yextta

ALCM and E-1B weapons could b2 kapt in 1950 and 1995 which

‘would swing the residual calculations in favor of START.

Other factors than thess measures could play a larger
part,iﬁ the decision. Fer axample, keeping a fleet of 157

B-SZIALCH carriers active thrcugh‘i??i, as would be possible
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under 3TART, cculd prove tc be prohibjitably =xpsnsive. How-

[l

vér, it must be peinted cut that ths current plam ssems to
be to dc just *that.

Ancthar 'pcgsible‘ faétcr would bs the number of SICEMs
deployed. The 1795 Secviet fc}:e iz cagables cof destroying
about 40 SICEMs in a barrage attack. As the number of
SICBMs dtcpé_frcm a;cund 700 under Kent’s prepcsal to 200
under START; thege 60 weapcﬁs destrcy;d take on ; larger
role. However, the benefits of having €00 mere surviving
weapons (which is a small pcrticn cf the ictal foerce) must
be weighad against :the costs of find;hg stace  to deploy
these weagpons. Pacple whe ars enamoredl with +the SICEM

should remember the MX basing contrcvarsy.

OBSERVATIONS

While the purpcse of this thesis is to develop a method-
ology for analvzing an arms ccntrcl problem using unclass-

ified and uncfficial sources, scme observaticns may be made

for the "real world* prcbleh. The major assumption for this

- section is that the data =#nd results have ceme close to the

«

actual situation, It is-hot_meant tﬁatlthxs analysis hasg
given actual U.S. 'capabixigios,‘ bat'baéed on tha results,
the following cbsérvaticns may ba made: o

1)  Arms contral does not limit U.S. capabxxitiés.
Meither ¢f the pessible agreements 'prevented nawer, - mo?e
capable weapons from coming on liae, The blder, la2sg cap- -

able weapohs -were retired earlier, which gave an overéll

£-29
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force with ihcreasing capability. If the same t?pe of
reductions wers carried cn beycond 1958, capability would
only then besgin to decline.

2) Coﬁnterfor:e targeting 15 net a gecd idea -- y=t,
Ths Ilack of really =ffective hard-target weapens in the
preseﬁt forec= severely limits U.S5. ~capability. Attempts to
us= other, ' l2ss capable w2apens ‘enly serve tc “wastz" thoss
weapons when they could be better used cn scfter targets.
Two things havs to happén to maks ccunterforce a good ideé,
more hard-térget wgapons fer the U.S. 'and less Scoviet hard
targets. |

3) An =mphasis on counte2rvalue targeting works well in
maximizing +th= number of Soyiet targets kiiled, but also
maximizes the Soviet restrike; This type of targeting is
relatively easy, but'is dcne at the cost cf allowing more
Soviet weapons t¢ survive, Sovie£ EMT available ranged from

3500 +to 3200, Figure 5.4 ghcws thét Socviet <c=cond-strike

'

EMT was 20% to 30% lcwer if e=ither lzadership »2r counter-

force.targetipg strategies are used.

. 4) Silo-baseg ICEMs undermine crisis sfability, 2sp~
scially if there are chlyla f2w ¢cf them. Once ICBM/SL#M'
CEPs ge£ down to about 100 metars, it dees not really matter
how hard the 3ils is. Unlesslthe siles are in some type of
deep underqgrcund  basing mcdes, it'is likely that =2ven the
hardest siles woui& be destroyed. Even if the silo survives

the detonation, ICEMs d4c not work well whan tha silo is

s.30
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lying en its sidez in the botteim of the cratsr! This me=ans

" that in the future, any fixed ICEM can be d=stroysd with a

high preobability if twe weapecns are used sgainst it. If the
UJ.S. cheoeses tc greatly reduce thevnumbar cf ICPM targsts,
the Soviets will be abls tc &estrcy many ncre weapeons  than
they us® in 3 surpriss attach‘cn U.8. ferzces. It takss only
about 100 weapons tc targst nen-alert bombzrs and submarines
in port with a high probability cf kill. £ there ate only
100 ICBM targests, the Soviets then cnly require 300 warheads
to destroy on=-half of the U.5. forces.,  Such a faverable
ratio could tempt a first striks, =gpe2cially if tﬁe U.S. was
perceived to lack ihe capability cr will teo respond,

_5) Mobil= ICBEMs increass stability.  If a barrage attack
is usad against MICDHNs, weapon-tc-tétqet raties requifed te
destroy the MICBMs are in excess of 5011, Even if bombers
are used (which wouid nct be a very eoffective sutptise
attack), 'weapcn-tc-térgét ratics are still 311 or greater.
A large £c£ce of mobile ICEMs wculd requitre the Qéight of

the entire Soviet ballistic missile fcrece t¢ praduce even

‘marginal results. Using +the methedelogy in this +thesis,

over 4000 warheads wers ysed to kill just. about 60 MICBMs.
This was the main reason £2r the switch in the Soviet gain
versus Soviet lness calculaticns for the 1995 forces.

b) There-is a continued raquirement tn; tha - penetrating

'bomber. . Until 'tha _capability axists to ~quickly locate,

‘target, and destroy Stratégi:aily Ralchagable Targets (SRT),
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using éatellite recennaissancs and ballistic missiles, +the
only Qay of =ffectively attacking SRTs i5 with a3 penstrating
bombef. If the numbsrs of these targsis continues to grow,
the U.S. must be able to centinues te effectively d;al with
them. - Nots that ths 1975 bomber fcr:e was capable'of' only
destroying abcut 375 MICEMs. .Additicnaily, the lack cof
sufficient numbsrs cf bombsers in the day-to-day alert pos-

ture kept the DE gcal fcr MICEMs frem bein§ m=t =ven +though

'ICEMs and SLEMs were unussd. As mcre are depleysd, =ither

mors bembers wculd be regquired, cr a decrease in capability

-accepted.

SUMMARY
This chapter ccver=sd the ﬁinél phases c¢c£f the analysis,
which.‘were the prasentaticn >f results and £he séoring of
the alte;nativasl accerding tc the established criteria.
First;: the diffsring fcr:eé WE R devel;ped from the 1783
baseline to 179S5. Next measurzments of both U.S5. and Soviest
forces in the2 arsas of étébility ahd,:apabiligy.were'prgée;-
téd.vlFinaily, the.differences'in the icrces Qeze discussad,
centering around the threélfactots-of the differing ta:gei
bages, arms CGﬁtrol Propesals, and the prob;ems of véry hatd>
iargets.
' With these measurss cf merit, it was sho;n that the
adhinistrgticn’s START propesal .had a s;ight adge under

countervalue and leadership targetiné strategiwess, and “was




clearly superior if a ccounterfeorce strategy was used. The

major differ=nce szemed tc b= that the START propeosal did
not limit air-breathing weapens (except for the 3500 ALCHM
vlimit which had nc =ffect}), and there=fdres allcw=d as many of
these as cculd be built; This l=d tc much highs=sr pcssibie
r2sidual fcrces under START. ' It was gointed out that these
residuals weré the cnly différen:e in beth count=rvalue and
leadérshlp tacrgeting fcéces, and that other £factors, such as
cest or political fact-rs may carry more w2ight in thoss two
cases. |

Lastly, some obsérvaticns for the "real world" were made.
It was ncteﬁ that arms centrol will not' limit destructive
capability,‘ at least in the near term. Seme= pitfalls of
both 'counterfcrce and countervalue targe#ing ware ‘ncted.
The destabilizing impact of'fixed ICEMs and the stabilizing
factor of mobile ICEMs wers centrasted. Finally, the con-
tinuing role of the penetcating bembe2r as the only system
_capable of destrcying SRTs was noted. | |
The £final cﬁapter “will Gprasant  the zenclusions 'ang

recommendations of this study.




CHAPTER SIX: CONCLUSIONES AWD AREAS FOR FURTHER STUDY

This chapter lsummariﬂgs the devslcpment cf the method-
oloagy, w=voluticn of forces and capabilitiss, and implica-
tions o0i the anaiysis. Additignally, aresas fcr furiher
study arelpresen;edr
SUMMARY

The purpﬁse of this'thesis was to deveicp a methedology !
to help an analyst =svaluate arms contrel prcposals.l The
methodology followsd a mbdifiad syséems analysis parcadigm.

First, <the cbjectives,' both cf arms centrel and of a~u-
éleat force% in generai wers dsvelcped. It was shown that
while -three diffétent ygoals of arms cecntrel are stabirity,
reduction of desstructive capability, and cocst savings, only
stabilify was gé:mane te the problem in "the nesar  term.
Stabilityiwas showﬁrto have three parts, crisis, strategic,
and arms tace‘stability.‘ Only crisis and strategic sta-
bility wers addressed in this analyéis.

Next, +the role of Sucle#r fecrcas in ﬁational 15ecgrity
ebjectives was discussad. The cbje:tives'cfvﬂucleér forces
in ﬁaintaining - national sscurity arsa déterrence and war-~
fighting ii'detgrrencé f#ils. The £pdt parts of deterren;;,
knowledge of what the anamy ‘values, capabiiity to destrov .-

those valuable assa2ts, will tc use capabilitizs, and enemy

 perception of +the firat three, were discussed and it was

shown that capability is thes primary measure cf <etaerrencs.




Once the cbjizctives were devslcped and reduced to ths

sub-objectives of stability and capability, "msasures of

merit were dsvelcped for these objzctives. . The crisis sta-

bility measurs of sffsctivensss was an exchange ratioc be-

Lween number cf U.S. weapcns destrcysd and the number of
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oviat weapcos us=sd in a surprise attack. €ince strategic
stability rests upon s=ccnd striké :apabxiity, the mezsures
usaed  in thié arsa were the percesntage of re2quired Damage
Expectancy (DE) accomplished and the Scvist EMT survi&ing
the U.S. attack. Force capability was alsc measured using
DE ;nd'the‘numbet of residual weapons é&ailable.

Twao alternative strétegies, the'“bﬁild-downf plaﬁ pro-
posed by the administration ‘START) 'and a five-percent
annual raducticon in the number of Standard Weagens Stations
(susi propos=2d by Gensral Glennixent, Were developed, and
somé of theirlprcs and cons discusée§.

Thres mathoeds of implementing‘ deterrence -+ leadefship
targ@ting,. cquntertcrce targéting, and ;auntérvalhe target-
ing <~ were then developad., Eince @ﬁe,actua; U.8. targeting
stratagy ' is no* knbwn, -uéing a cros;—sectiﬁn of.sitategies
Qould show the ability ot =ach prapcsai across a Qpectrum:ét
pessible strategies. |

Next, the methedolegy £gr using the BRIK gcal~pregrémming

atglear exchangs mcdal tc beth datermine and geasrate
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measur=s cf meric for force structures undsr the two preopo-

sals was develorped. The assumed scenariec and Y.3. and

+8oviat weapon and target bases wesre =xplained in dstail.

Once the assumpticns wers covered, +the actual procedurs=s
for'using ihe mecd=l was shown. First, capabilities for the
1985 forces cn bcth the U'S‘. and chietlsides were calcu-
lat;d.' Nexf, the Scviet targ=t and weapcn base was updated
for the 1990 force.  New U.S. we=apen candidgtes ware added
toc the U.S. wéapon-base, and BRIK was called upcn tc berfnrm
an allocation using ‘these candidate weapcns with = con-
straint added for the maximumigumb:r.cf w2apcns allowsd by
the arms control égreement. After this allccation was per-
fafmed, the' force wés checked tc insure thét all regquired
build-down geals were'met, and that all developed forces
still maintained the triad cf nuclear forces. Finally,
surviving Soviet EMT was calculated bykhand using +the DE
results from BRIK, |

.Once the 1990 U.S. forces wers developed, a ‘“surprise
attack” couqtgtfcrée strike was maﬁe by the Séviet forces.

The measures of crisis stability were generated in  this

2xchange.

Once the 1990 forces waers davelopad, the same ' procedure

was followes for 199%. Once all figures had baen calgus

lated, the various charts showing U.S. and Scviet measuras

of merit were develapéd.'
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After the hethcdclagy wags developsd, . th= BRIK mcdzl  was

i

briefiy:reviewed., Any similar gcal-prcogramming modsl could
be uéed»fcr this an;iysis, but ERIK's sg=ed, £lexikility,
anﬁ. ease of use made it a pewasrful tccel. Since BRIK has
éniy reéently beeﬁ devefopad, scm2 changes were reéuired in
the _mcdel; Several new f2atures, such as th= ability to
di?éctly input Sindl= Shct Prcbabilitiss of Kill (SSPK), a
:‘ba£¢h run capability and an updated SEPK fun;tiou for tar-
gets err 1000 psi hardness ware addad. Aisc, several minor
i;errors in the criginal modal werz noted and corr=ctad.
'zPinally, chaﬁges we;e made tc e¢nhance the mcdél portability,
- so that BRIK may be used on oizér~c:mputers +han the VAX.
Once the model was teviewed and upgradea, the results of
the anélys;s and their assesment were presented. The evolu-
tion of U.S. forces under each arms.control prcpoasal and all
targeting strategies was shown, It was ncted that iﬁ many
cages,'tha two proposals prcduced vefy similar fcrces,

Thﬁ capabilities of U.S. and Soviet fsorces ware examinad,
- and tho‘obsorv;ticn.made that in'tho area cg DE Qccomp119§;
. ment, only tho épqntdrtorce.str;tggy prcduced any difference
An :S;c. capsbiliiy beiwoon the two arms contrcl plans. The
administration START proposal produced a more ;qpablo tok:; '
if ¢the ’ccuntorfcrcb ;tratigy was used, Ia the area of
' residual weapons, it was ncted that SfART,.allowéd mé;e

residual wearons in all ca2ses, sSinc? air-breathing weapons

‘had no effective limit.
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In th=2 ar=a o Aifs
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zrisis stability, littl was
not2d in anv of the ﬁ:rceé. In a}l cas2s, the exchangs
rat;o of Scviat weapens usad per U.S. wesapens destroyedeen§
from 1:2 in the Scviets’ favecr in 1985 to greater than 1:10
in 1990,’ then, reversing in th= U.S. favsr tc abcut 1.7:; in

1998, It was ncted that the continued depleyment of land-

basad Minuteman ICCMs, which wculd be p=2rmitted in_ some

cases, could significantly improve thz 1990 exchange ratio

from 1:30 to approximately i:3.6.
Three major reasons wer2 noted fcor the difference in u.s.

forces and capabilities, <these were differences in the tar-

get bése,- differing requirementi‘af the arms control propo- |

sals; and the prcblem of very hard targets.

The cbunterforco target base was shcown to bo. the most
diff¢icuit, haviag the largeet number of targete and the
highest average hardnqis. Nhile the difrterence between the
countp?vpluo and leadership target Q;ts was nq£'as ciear, it
was noted that the fact that the ccuntervalue targets had
ihi lowest average ﬁardaoss ;ll;god forces without good
hard-target'kxll capability to do well agaiast it.

The lo;s rosiriﬁtivo.naturo of the START prcppsal'workod
in its faver, since ;Lr-broathxn§ uoapoﬁs cculd be .main-
tained without ponalty.‘ Ditt;roﬁcol between the forces were

often 131 matter of trading bomber weapons -fcr Dballistic

[




misgile warh=ads. In ;arti:ulat, the START rrcpesal allowsd
a much greatsr residual wsapen capability, 'since larges num-
bers of ALCM carriers cculd be kapt.

Finally, the problem cf very hard targsts was discussed.
When hatd-target kill cagabilit? is_l;cking, these targets
scak up mor= than their share cf weacrcns. If +these have
high prierity, +then aimost all c£ the We3Fons will be ex-
ﬁénded in a frﬁitlesg quest tc destrocy these targets. The
weapons used to destroy an extra 200-300 hard tafgets could
destroy over 2000 cofter targets. This prcved tc be a major
problem in the 1985 fecrce. It was also noted that \the
reduction in the number of Scviet ICEM targets from 1000 to
500 in 1990 played a majcr role in the increase in UfS.
perceniage capability.

The bottom line of these results is that the arms control”
proposal favored by a decision maker ma? depend on the
targoting ;tratoéy usad. 1£ a ccuntetforcol strategy is
used, thé SfART prqpcsal is to be favcred, as it gives
greater DE a;éomplishmoni. "residual weapon éapabiiity, and
force survivabil;ty, It.oithor leadership cr ccuntofvalu‘
tafgotxn; is used, the START prcpcsil s£11; has an edge, but
-only in| the area ot“pcséibio residual tchQs. It 'may be
that other eccnomac and pclitical factors wili'carrj more
weight in tho‘docisicn, since both prcposals ctfer oqﬁa; DE

accomplishment levels and equal crisis stability measures.

bk
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mad=, which =hzulld be “aken with ssveral

since this i3 aztuzllv a3 methodslcgy develzsrment sffert
rather than an actual £cro= assessment,

First, it was shown that dzstructive
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2rvalue targeting,  that it maximizes

bility, was then discussed.
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nct 3 warv good
and the number of

gitfall of count-

2% re2strike capa-

The negative =zzntribution to

stabijity cf fixed land-based ICPMs and the pcsitive contri-

 but1on ' of mobil2 ICEMs were discussad.

Finally, it Qas

notad that as long ag the U.S. lacks a quick and =ffective

capability +t2'locate and destrov étrategi:ally Relocatable

'

Targets wusing ballistic missila2s, . th2 pa

will continue tc 'be 3 necessarv part of +h

o £

o+

n2trating bomber
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This complates the summary 5f the analvsis. ° The next

section will ccver scme future directicns

AREAS FQR FUTURE STUDY

fzr studv,

It would be nice to sav that tris thasis is the answer to

life, the universe,

way fram that, In this writer’'s stinicn

'

. ~hers ar2 three

possible  avenues fo¢ future weck, Thavy are uiresolved

and a2vecrv+hing, Hewaever, it is a long
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preblems in BRIK, z=nsitivity analysis, and attempting to
use this methedclzgy tc suppert an actual decision.’

Pyoblems with BRIK

Twe | potential problem areas with ERIK were identified by
its aﬁthcrs.' They ar2 the lack cf capability far BRIK to
maximize DE and the cptimistic damage functicn. (2:105-106)
Both of these problems'remain.

The problem of not being.able tc maximize DE'tises frem

an approximaticn used in ERIK. Letting dj b= a variable

representing distance from the required damage goal, which

is the desired number of targets killed.in class 'j, and NJ

b2 the number of targets in class j, then as -iJ./Nj gets

closer to zer-,

(2l gy d /M,

J
This approximation was necessary becaus2 the original term

is ndn-linear, and an objective functicn which sought to

‘minimize this deviation would not b2 linear -~ and this

would be unsolvable using the linear programming algorithm .
used in BRIK. Unfortunately, dj/N; is only an accurate

. ‘ - ' '
Approximation when the actual deviaticn £rcm tha goal is

amall. (2:62) In reality, as mcra weapons are allocated to

‘a  target class, the marginal incrsase in damage ixpe:tancy

decreases. Howaever, . due ta the abcv9 ngrcximatiﬁn,‘ BRIK

_uses a constant rate of return ragardless of the number of

weapons allocated 40 a class., As the differance tiam a goal

becomes large. the deviation fram the g0al apﬁroximaticn

S8 N
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tion. As lzong as goals are near
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allocation is czlecs= to aptimal. Howesver, +o maximize DE,

one must maximize the deviaticns abcve goals. These poten-

tially large de=viaticns make the aprroximation us=d in BRIK

'

invalid.

-~

Two sclutions suggest thsmselvas, The

rh
ot

mn

irst, as sugges-

t=24d by +he authovs, weculd be tc iteratively change goals

until DE is maximized. Two things ar= not c<l=23r, th= first
is the sZopping rule. Unless it is alr=ady known what the
maximum DE is, hcw do2s an analyst kncw when to stop. Se-

- condly, it would prove very tedizus te dc this interact-

ively, especially if there we2r2 3 large numbsr of different
geals.’ Som2 type of numerical search fechnique zould b=

used and impiemented as a ccmputer algoerithm, but it is not
known whe2ther or ﬁot such a sear&h. wouli: vrovide an
"optimal" soluticn. |

A more promising agpfcach may be tﬁe usa’ cf a  post
processor. This program zculd take cutput f?omf‘BRiK "~ and
apply a Légrangian}technique to further'maximizel-@he DE.
BRIK could make the qrigina; allccaticﬁ to meet 3 set of
ﬁinimumv géals. then the postjprocéssar wéuld maximiie Dﬁ

once the minimum goals wer2 m2t by maximizing the sum of

deviations abcve the goals which would be in their original




éxpcnential fcrm. HWhils this ma? nnct giwe s trus maximiza-
tion becaus= of thez minimum goals, 1t would add g:eafly to
BRIK's capability.

Additionally, +his potentiélly invalid aperoximation will
caus2 problems 4if the allzcaticn dcses not meet the geals,
sspecially if high‘priarity gcals are nct met, future usars
of BRIK must =2ither correct the approximaticn problem or be
vary ﬁareful that gecals aﬁd ~apabilities ar= Qell matched.
Failures +to match goals and capabilities will result in much
than optimal allocations.

The other prcblem is the “optimistic® DE function. This
arises from ths us; cf a damage functicn appreximation which
allows the 'use of non-inieger w2apen tc target 4allocation.
This is used in two places in the medel. First, it is used,
in the section which builds target and hedging constraints.
Séccndly, the fﬁncticn is used in the outpuf gsaction +to
computa DE achievement, {2:206-108) In small allocéticns;
thiﬁ. causes such things as 4.08 weapcns destroying S tar-
" gats. Internal ccrfections te the model would beiéffffsé}t
ah; require - camﬁlete restructuring of the médel. It is
possibla to récalculaté achievement using the assumption the
4.69-target; 2ach recp;ved'one weapon., , (2:109) ‘H§wave§, it
is not certain.that it is better tc use fractional fargéts
than fractional weapons. The magnitude cf this error 'is
”Seliéved to b2 small*, . k:=“3) Puiuf; work in this area

should stérf with detarmining the actual magnitude of <this
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problem using a number sf different allocaticns. It‘ is
possible to =zorrect the DE cf the meisl usiﬁg whatevsr
damage functisn an analyst wishes, <2ithesr by hand calculia-
tions or a sp2cial post-progesscr for ERIK’s.cutput. This
may give BERIK gresater flexibility tc use othesr damage func-
tiens, but the new damage function may be inconsistent with
the function us=d by BﬁIK'tc mak= the allocaticn.

On2 prcblem that creorped up dﬁring the analysis was that
excessive us2 2f Tyrpe One hedges (enforcing a minimum level
of DE on a3 target class) in scme2 case2s made <+ths program
“blow up," ;ausing the computer te run endlassily and predu-
cing n§ alleccation. This cccurred only in larg= preblems
where the minimum DE requiread for the hedgé could be met,
but the maximum DE goal could nct be achieved. Addition-
ally, the pretlem only occurred when'Type On= hedges were
used for all target classes. The cause of this problem is
still unidentified. Howaver, some investigation suggests a

problem in “he PAGP algorithm which solves the optimization,

. perhaps in a stopping rule that was nct implementsd. Qther

flaws have been noted with PAGP, waspecially with large

. problems, (4)

One final ar=a £or changes in the  medel is in user
frisndliness.  While +the menu-driven format usad by tha
authors is fine f2r small prcblems-@r new users, the time

'required tos wada tﬁtaughAall‘the‘menus sc¢on bhecame quite

tedious.  Whil® 3 rather primitivs batch mede was added for

=11
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this analysis, =zsneisting cf cresating an input £ils ccontain-
ing all the intsractive cocmmands fcr a run, 3 bettsr solu-

tion would be %tc create an expert-user medes, which would

9]

streamline the treocess by ra2ducing or 2liminating menus and

-allow input £iles to be used fzr such things as hedges.

This complstes the ssction on prorcsed model changes.
N=xt, th}ee pessible areas for sensitivity énalysis will b=
discussed.

While some insight inte tbhe ptcblém was gainsd by using
seQerai targ=eting strategies and bcih generated and day-to-
day alért forceé, mere insight is needed on the sensitivity
of <the force allccations to changes in weapen charactar-
istics, target characteristics, and goals.

Two ‘weapcn»éhatacteristics which should b= more closaly
examined are probability of arrival (which BRIK refars %o as’
reliaﬁility) and weapon CEP. Fer e%ample, hard-target kill
capability is heévily depéndent‘on-Qeapcn CEP. HWhile it was
attempiad to :get tﬁe best posgibie CEP  astimates, ‘these‘
2stimates Ean vary by at lea;t 100 meters{' Puture analysia
should account for the affacts of varying CEP.

Probability cf.arr;val.(PA) ia made up of thr9§ different .
factors, pre-launch 5urvivability, weapcn.éystem reliabilf

ity, and prebability to panetraté 2n2my defensas, Since all

e T




three are =estimatess, ths pessible errsr 2n the EA figure may
bz fairly large. As in the case of CEP, the ssnsitivity of
the analysis tc differ=nces in PA should be investigated.

The majer targest characteristic whizh should be varisd is
the target hardness. I+ may be that the given targst
hardnesseé ar= toec high. If scfter targets ars used,’ fhe
forces creatad could change mark=dly,

One additicnal aresa for sensitivity analvsis is in  the

ar=2a of goals. I the magnitude cr crder’'nf th= goals ar=e
changed, “+hs new sclution may b2 more2 satisfactery in some
cense than the previous "optimal" solution.. Far =xampls,

"lowering the priority of ICBM silo targets could pay great

dividands. in the number cf cther tatgefs destroyed. Eeiﬁg
able _to destrey 300 other targeés may he preferable to
destroying 100 ICEM siloé. |
While other facters aré aménable‘to sensitivity analysis,
these three areas cf'weapon charadtéristics, target charaéte_
eristics and geals should be explored. The hext s2ction

will cover the final area for additicnal work.

Sglve the “Real” Problem - : N

This may b= the most difficult task of all. While it was

»ditficult anough to analyzé tha situation Qhen unavailabla

numbers could ba assumed, it will undoubtedly ba more diffi-
cult to use this methcdoldgyito support an actual decision.

Such an =2ffort could not be done ¢n an unclassifisd level,

as it would require actual U.S. arms ':ohgtcl propesals,




targeting strailsgy, force capabilities, futurs wesapons capa-
bilities, Soviet target base, and =stimated Zcvist present
and future fcrces and capability. all =f these wculd prob-
ably he =zlassified, Such an e=ffort weoculd be a m%jor step
which would compleitely validate bcthlthe ERIK modsl and this
methodology as well asvhelping ﬁc maks an impcrtant decision
. for thé future U.85. defertent‘ forae, Howsvsr, it is
important +¢c realize that the mcdel prcblems mentiohed
previously must be correcte& befcre using the BRIK model to

suppert actual decisions.

CONCLUSION -~

This thesis develops a methodeolagy to suppert futurs U, S,
‘decisions in the areas of nuclear force situcture axd arms
zontrol. While +the. moael used te ggnetate me3asures - of
sffectivensess was th2 BRIK goal-pregramming nuclezar exchange
‘medel, any mcdél ofvsimilar capabilities could be used.
This methodelogy provides beth a framéwerk £¢r analyzing and
implamenting arms coentrol daci%icnsvand insights inte ths

dynamics of the U.S. nuclear force strugture of the futura.

bell
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APPENDIX A: CHAMNGES T2 ERIK

This secticn 15 fer users intsrested in updating BRII:*O
versicn 2.0, Change leccaticns ares identifisd by subroﬁtihé
and lines number within the subroutine. If large bldcks of
statemenfs ar2 added, subsegusnt chaznges will be‘référfed_to
by. th2 new lins numkars. That i35, if a sta@ement in fhe‘
original lins 90 .is znpangsd, and a bl:ck‘cfnten lifeé was
addsd previcusly, ths :haﬁge will te refe;enced.éﬁ'liﬁe 100,

Changes come in three categ:criss, arfcré, new featufes,
and pcriability zhanges. Errcr changes ccr{ect actual
errorsv within the original prcgram.‘. These chang=s will be
de2ncted by an "E* in tha left margia. tl=w £eafqres are the
new capabil;ties 'added tc th2 mcdel. "These _chénges ar=
laseled with a "NF”" :n the macgin. Portability éhanges'wilL
2id the user interested in }unn;ng ERIK con a2thar computers
than the ?AK. They are mcsfly changes to corr2ct non-ANSI
censtructs within the medel. These changes aré'deno;ed gy a
“P* in the ma}gzn.. Hith ¢he2se portability changgs;’thetsame
prograﬁ wxlll~rnn without mbdit;:nticn on both the VAX and
CYBER cpmputers; |

Tﬁé fcrmat fcr this'socflop dle be, a.lxstingvot t£§ old
line, followed by-ﬁho_changos.‘.Ccmmopts are’ added whore'thg

change xs'nct solt-extlahatcr?.




In the main grzgram:

P Line Z:
COMMON/AITINA/NWPNE, NTGTS,SPARSE(ZD,20), ATIT (41, 401), ICOUNT
delete 'AIJ(bi,#Ol),
add new next lins
FOHHON'AIJIN”/AIJ(bl,u::)
Comment: This change implements the ccombining of the AIJ
and TE arrays (which apr=ars later!. This is a memory-
saving move,

P Line 12: '
CHARACTER WPNAME(ZOj+h, TGTNAM(ZO) %5, TGTPAT(”O) YESWGT
NF delete all three (20), add INPNAMa&, OUTHAMEA
Comment: This cisars up a ncn-ANSI usage and adds the
input and output file nam2= variables fcr ths new batch
use feature.

P After line 13:
TGTPSI(20)+4,T,VNTK*4,A,LC,C,D
Add two lines
OPEN (4,FILE='QUTPUT’)
OPEN (S,.FILE='INPUT’)
Comment: This explicitly defines the xnput and output
channels, rather than relying cn the de2fault values.

NF After line 17:
" WRITE(6,190)
Add the follcwing lines
WRITE(A,#*)'DO YOU WANT TO RUN THE PRQGRAM’
WRITE(L, &)’ 1) INTERACTIVELY’
WRITE(H, #) "’ 2) USING YSER DESIGNED FILES’
READ!(S ,-)NINTER : ,
IF (NINTER .EQ. 2) THEN
HRITE(%, ) 'ENTER THE !NPUT FILE MNAME’
999 . FORMAT (Ab) :
' READ(S,?99) INPHAM
WURITE(AH, #)'WHAT IS THE OUTPUT FILE NAME’
READ(S 999)0UTNAH
CLOSE(b)
CLOSE(T)
OPEN(4, FILEsQUTNAM)
OPEN(E, FILEsINPHAM)
REWIND 5
REHIND €
, ENDIF . -
Comment: This implements the ability to usa a batch mode
for running CRIX. The i1nput and cutput £1l2 names must
be a maximum of 31X characters.! The input £i1l2 must
contain all of the necessarv . =ommands for an interactive
sessicn, and the output file will zZentaan everv+hxng that
would normally be sent tc the screen.
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NF

In

In

Line %2

" Comment: rotlocts increased size cf AlIJ array ;t it is

. change mnssage to!
‘ENTER ANY CHARACTER TO LONTIRUE'’

Line bo:
kPNYLD,NPNDDA,NPNGA,SPAHSE,RHS,AIJ,ISUE,ITYPE,HGHT
delats "AlT,

Comment: AIJ is now sent using its cecmmen block, a
memery-saving measursa.

After lins 159:
S0 CONTINUE
Add new linses
HRITE(L, #)¥0U MAY MANUALLY INPUT SINGLE SHOT
PROBABILITIES
RRITE(A, #)’'OF KILL FOR VARIOUS WEAPCN/TARGET
COHBIIATIONS.
HRITE(A, ) 'THIS FEATURE IS FOR ADVANCED USERS WHO'’
. HRITE(46,#)'HISH TO OVERRIDE BRIK’’S SSPK FUNCTIONS.
=5 HRITE(b,')’IHPUT WEAPON NUMEER, TGT NUMEER AND SSPK’
HRITE(A, #) AN ENTRY OF 0,1,1 WILL EXIT THIS SECTION’
READ(S, #)J, I, TPK
IF (J .EQ. 0) GOTO S2
SPARSE(I, J)=1-WHPNREL(J)*TPK
IF (SPARSE(I,J).LT..001) SPARSE(I,J)=.001
IF (SPARSE(I1,J).GT.1.0) SPARSE(I,J)=1.0
GOTO S1
Line 159! (The next line)
CLOSE(1%)y
add a label:. S2

suroutine ZEROIZE:

Line 7:

RHS, AIJ, ISUEB, ITYPE, HGHT N?OF IPRIN, HPNAHE "TGTNAME)
delete "AIJT,"

Add new next line: -

COMMON/ALITINZ/AIT(6L,822)

DO S0 Js=4,404 : o ' : o |
change 401 to S22 ~

combxnod with the TE array tc save space.
sgbroutxno TGTINS:
Line 27

WRITE(&, *) ‘HIT RETURN TO CONTINUE’

Comment: Come machines will nct accept just a carriage
return 1€ threy are expecting 4 variaple., Thas will wgrk’
on any machaine. .




In subroutin= WPNINS:

P Line 27:
WRITE!4L, #) 'HIT RETURN TO ’ONTIHUE’
"change message to
‘ENTER ANY CHARACTER TC CONTINUE’

‘In subroutine TGTINF:

P Line 18:
FORMAT(Ab, X, I4,X,A4,X,FS. 2, 3X, AL,4%, 1%, 2X,FS.2,X,
change ail sxnglﬁ *X* to “iX"
Comment: *X* for a single spac2 is nca- ANSI

In surcutins WPNINF:

P Line 8:
FORMAT (Ab, 2X, 15,4X,13,2X,FS.2,X, P-.-,\,F,.-,qx F4.-,Sx,
change all 51ngl= "X* tc "1Xx"

In subroutine TGTFIL:

P Line 11%:

FORMAT (AL, X, I4,X, As,X,FS. 2, 32X, AL, 4X, 11,"x FE.2,X,F4.2,X
change,all sxngle 'X' te '1(“

In subroutine HPNFIL:

P Line 11:
FORMAT (AL, 2X, IS, 4X, 13,2X,FS.2,X,FE.3,X, FS. 2, 3X,F4.2,5X,
change all single ”X' to "1X" .

- iii o In subroutine WEIGHT:
;}, ‘ P Line 13:

FORMAT(X, I2, 8%, Ab, 24X, F8.2)
change singls *X"* to "1X"

In function PX:

NF After Line 17: ‘ o
RL=(b,B1eYIELD#*(2,/3,))/PSIws, 62
the rext four lines snould be!
ELSE IF (PSI.GT.10.% .AND. PSI.LE.1000.0) THEN
RL22.8#YIELD#~(1,/3.)#((PSI-T.37)#e(-,352)
ELSE ) ‘ s '
: RL=22,52¢YIEL e# (1, /3, )/(PSlee(1,/3,))

" Comment:  This updates the PK function fcr targets harder
than 1000 psa,
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subroutine DECHECK:

Line 9:
FORMAT(X, 12, 7X, Ak, 79X, AL, 56X, F5. 2)
change "X" tc *1X*

Line b4

40 PORHAT(//////!f/f///{f/f)

The RETURN on the next line should be deslated
Comment:  This RETURN statement cannot b2 r=ached from

any peint in the program (de=ad cecde).
subroutins PARCH2:'

Line &:
CHARACTER TGTCAT(ZZ)
change 2S5 to 20

subroutin2 OBJECT:

Line 7:

COHﬂON/AIJINi’HHPNS NTGTS SPARSE(”O,:O) AIJ(61,404), ICOUNT

delete "AIJ (41,400,

add next line:
COMMON/AIJINZ /AIJ(bi,SCZ

Line 12:
CHARACTER TGTCAT(20), YES

delete "(20)*

Comment: Nen-Ansi ccnstruct.
subroutine WTINTR:

Line S:

COMMON/AIJTIMA/NMWPNS, . e .
delete “AIT(41,401), .
2dd next line

COHHQN/AIJIH“/AIJ(61.522)

Line 8:

CHARACTER HWPMAME(20)#s, TGTNAH(”O)*&,AB
delete both *(20)"s, '
Commont: Non-Ansi.

Line 1b=’
HRITE(b.O)’TIONS MADE. ‘HIT RETURN TO CONTINUE)»'

change message %o
ENTER ANY CHARACTER TO COMTINUE' -
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subroutine HEDGE:

Line 7:

COMMON/ A IINi/NN“NJ,....
delete " IT(&1,401),

add next linse
COMMON/7AITINZ/7AIT(H1,S22)

I.i.n'= 11:
CHARACTER WPNAME(ZO)#46, TGTNAM(Z20) %4, AD
delete both *(20)"g

subroutine AIJIN:

Line S:
COMHON/AIJINi/NNPNS,....

Cdelete "AIT(RL, 4010,

In

In

add next linse
COMMON/AITINZ/AIT(A1,S20)

subroutine FILEIN:

Line 8:
COMMON/AIJINA/NKRPNS,....
delete "AIJ(41,401),"

add next line
COMMON/AIJINZ/AIT(HK1,S22)

Line 11:
CHARACTER WPNAME(20) %6, TGTNAM(Z0) %6
delete both "(20)%s

subroutine CHANGE:

Line 4:
DIMENSION NC(10), NCDN(”O 10),NTOF(10),AIJ(61 401),
change AIT dxmensxon te (ol,S"")

Line 88: : .

WRITE(L, %) 'OF OPTIONS AVAILABLE. (HIT RETURN TO CONTINUE)
change message to

ENTER A CHARACTER TO CONTINUE'

Line 124! ' : B
IF (NC(3) ,NE. O ,AND. NTOF(2),ME.NTGTS) THEN
change "0O" tc "0O*

Line 1 ' ' .
HRITE(b,i)'NOT AFFECT VOUR SOLUTION. (HI?T RETURN'’
change message to

(ENTER ANY CHARACTER'
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Line 179: ‘

WRITE(H, #) ‘FOR MORE EXPLANATION. (HIT RETURN TO CONTINUE)'’
delete “"(HIT RETURN TO CONTINUE:"

add new line

HRITE(b,*)‘ENTER ANY CHARACTER TC CONTINUE-’

Line 263:

TPK=VTK(VN, T, IK,P?S,NPHY DIIY,WPNCEP(IN)

change “F?S“ to *"ReS*

Comment: This inceorrect variable name wcould cause the
VTK function to trzat all targets as point targets,
giving incorrect rasults for ar=a targets.

Line 396&: ' .
IF(NC(N).EQ.0) GOTO 14S0 ' ,
change "0" to "0°

subroutine HEADER:

Line 38:

DO S0, I=1,450000

change 4S0000 to 4500

Comment: This variable is larger than MAXINT (the
Maximum inteqer value allcwa2d) for just about any
machine, Its enly purpese is te give the us2r about 45 -
seconds tc read the headﬁr -- a2 ‘waste of time and
resources.

Line ‘?;

cI=1+1

delete this line
Comment: It is illegal tc redefine the DO varxable in a
DO-LOO0P. :

function VTX:

+ Line 7:

INTEGER K ,
change to INTEGER H,T
Comment: T is used as an array subscrzpt and should be

an integer,

‘subroutine BOUT:

Line & : C ‘
COMMON TT(lO,S:Z) TEB(AL), TE(ARL,S22),TL(AL,10),TA(LD),
delete “TE(K1,222)




Lineg 9:

COMMON/CHNG/NCON(A1,12),NTCF (1)

add next line

COMMON/AIJTINZ/AIT(HL,SE72)

Comment: The cld "TE" array is cverlaye=d on the ""AIT"
array tc save memory space. All subsequent refersnces to
TE will bes chang=d to AIT. . '
Line 59!

C #x#% ZERO THE TE, TL TT, AND TI ARRAYS.
chang= TE +tc AIT :

Line A7:
102 TE(NR,NCR})=0.
changs TE to AIT

subroutine PHSEL:

Line 73
CUMMON TT(10,S522), TD(&&),TE(bi,SZ:),...
delete “TE(bl,SZQ)

Line 9:
COMMON/PHAbEl/N NRCON, ﬂDVR
add next line

COMMON/AIJIN“/AIJ(bl,SZZ

Line 28:
READ (11,118) TB(NR), (TE(NR, NV), NV=a1, N"AR)
thanrge TE to AIT

Line 3%
104 TE(NR NAR) =1,
changa TE tc AIT

Line 53: :
108 PR(NV\-CR(NV)-CE(NR)*TE(NR NV)
change TE to. A1T

Line 77
IF (TE(NR, NEVC).LE 0.7 GO TO 111 ,
ch;ngevTE to AIJ in this and the next line (78)

Line 97
PIV=TE(NDVR, NEVC)
change TE 4o AIT

Line 104%:

IF (ABS(TE(NR, NEYC).LE. 0. 0005) GO TO 1A3
change TE te AIT in this and the naxt line (410%2)
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- In

Line 105:
112 TE(NR,NV)=FIX(TE{NR,NY-TE(NDVR,NV)*PIX)
change TE tc AIT (3 times)

Line 109

114 TE(NDVR, N"‘-PIX(TE MDVE,NVI/PIV)
change TE tc AIJ (2 times)

Line 127:

TE(NR, NV)=0.

chang= TE tc AIJ

subroutins READ1:

Line 7:

COMMON TT(10,322),TB(L1), TE(Al,EZZ) -
delete “TE(A1,S22),° ‘

Line 9: ' ‘
COMMON/CHNG/NCON(£1,10), NTOF (1)

add new l.n=

COMMON/AITINZ/AIT(AL,S22)

Line 37: : ‘
READ (11, #*) TE(NCR,NV)

change TE to AIJ

Line 42:
AIJINCR,NV1) =1,
chang2 TE ¢o AlIJ in thHis and the next line (42)

subroutina READ?2:

Line 9 - :

COMMON TT(10,522) TB(bi),TE(bl,SZZ),....
deleté 'TE(bl,S I C ‘ .
Line 11:

COHHON/CHNP/NCON(b1 10), HTOF(10)

add new line

COHHON/AIJIN”/AIJ(bi,S“")

Line 29: '
READ(41, %) TE(NR,NV)
change TE to aAlJ

Line 31:
TE(NR, NC1) =4,

' changes TE to AIJ in this and the n2xt line (32)
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Lin= 39:
TE(NR)=TE(NR)-TE(HNR, J)*TE{NRC)
change TE +tc AlJ

Line 42t ‘
TE(NR,NCR)=TE(NR,NCR)-TE{NR, J) *TE(NRC, NLR)
chang= TE tc AIT (4 timess)

Line 44:
TY.(NR, J)=0,

change= TE tc ALY

Line SS: ,
104 TE(NR,HNCR)=-TE(NR, NCR)
change TE tc AIJ (2 times)

v

subtoutiné PLACE:

Line 1S:
COMMON TT(10,5
delete "TE(A1,

TE(61), TE(61,522), ...

~
A
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subroutine CINDX:

Line 8"
COMMON TT(10, 522),TB(bl) TE(bl,SZZ),...

delete “TE(bl sz

Line 9: .

10L(S22,2),NCOLI, NROWI, NPRIC,NC(10), JROW(AL, ), NVAR, NPRIT
add new line

COMMON/AIJIN"/AI*(bi SZ2)

‘Line 20:

102 IlNPRIC.NFR‘- I(NPRIC,NCR}-TE(NR, HCR)*TL(NR, HPRIC)
change TE +c AIJ '

subfoutine TEST:

Line a: : Co o | -
C #22% TE( ., ,NEVC) ARE NONPOSITIVE.

change TE to AIT ~

Line 10: - -

COMMON TT(10,822), TR(AL), TE(RL, S22, 0

delete *"TE(k1, 22.,“

After line 111

add new line
COMMON/AITIN/AIT(A4,522)

=10




In

In

Line 35:
IF (TE(NR,NEVC),LE.D.) GO TQ 10%S
change TE t¢o AIT '

subroutina PERM:

Line &:¢ :
COMMON TT(10,522),TD(41), TE(bl,SZZ)
delete "TE(AL,SZ2)," .

After line 7
add new line
COMMON/AIJIN"/AIJ(AI,522)

Line 20:
C #+%+ COMPUTE NEN TE ARRAY.
change TE to AIJ

Line 22:
PIV=TE(NDVR, NEVC)
change TE to AIT

Line 26
IF (ABS(TE(NR, NEVC)).LE 0.000%) GO TO 103
change TE to AIJ in this and the uext line

LINE 30: '
102 TE(NR, NCR)sFIX(TE(NR NCR)~TE{NDVR, NCR)*PIX)

change TE to AIT (3 times)

Linﬁ 34:
104 TE(NDVR, NCR):FIX(TE(NnVR NCR\/PIV)
change TE 4o AIJ (2 t;mes)

‘gubroutine POUT:

Line S: . . .
COMMON TT.%10, 322),72(61) TE(AL1,322), ...

delata 'TE(ki sz,

After line 4A:

add new lines
COMMON/AITINZ/AIT(h1,%22)
COMMON/HTINT/HENAME(20), TGTNAM(ZO)

Line 103

CHARACTER TGTNAM{Z20) 24, NPNAHE(“H)*&
delata both *(20)"%
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Line 22

DO 101, I=31,:z1Z

changes 212 +tc S22

Comment: The criginal number (which was l=£t from the
original cecpy of the PAGP algcrithm used by the authors)
did not fully initialize the cutput array, giving
unpr=dictable rssults.

Line 52:
READ (11, =) TE(NR,HYV)
change TE to AIJ

Line S&:
104 RLHS(NCI,NP!=RLHS(NCI,NP)#TE/NR, HV)*#NOQUT(NV, Z)
change TE to AIT

subroutine PAGE:

Line 13: . )

WRITE(A, #) ‘HIT RETURN TO CONTINUE'
ctange messsage to

'ENTER ANY CHARACTER TO CONTINUE’




APPEMDIY B: COMPLETE DATA LISTIHNG

Thiél aﬁpendix contains the results from the ERIK  runs
used to bcﬁﬁ gen=rate aﬁd evaluate auclear forcss £or +this
stuﬁy.‘ .The list is arranged chreonclegically. Within =ach
yéaf,- the crder is ﬁ.s. éeneratad focrees, U.S. day-tc-day
forces _an& écviet forces, Each run result is labeled Ey
yea;,. targeting st;atégy, arms ccntrel gropesal and alect
, sfétué{ When results wers the same for beth arms control

proposals, this is also noted.

LEGEND: |

TITAN = TITAN. ‘ MMII = MINUTEMAN II

MMIII1 = MINUTEMAN 3 MK1112 = MIMUTEMAN 3 (MK-1ZA RV)
POSEID = POSEIDCN (C-3) TRIDC4 = TRIDENT (C-&)

BS2GRV = E-5%G (BOMES) ESZSRM = B-S52 (SRAMS)

SZHGRV = B-S2H (2OMES) S2ALCM = B-52 ALCM CARRIER
"111SEM = FE-111 (SRAMS) FB111 = FB-111 (BOMES)

B1BGRV = B-1E (BOMES) BiEMC = B-1B ALCM CARRIER
MX12A = MX (MK-12A RV TRIDDS = TRIDENT (D-5)

SICEM = = ADVAMCED TECH. EOMBER

SMALL ICEM ATE




1985 LEADERSHIP TARGETING
TOTAL VALUE DESTROYED WNAS

TGTNAME

CIVIL
LOCAL
c31

ICEM

NUKSTN

SUBPTS

1REM

AFEaSE
STORES
FACIL
FACTOR
DEPOS

NAVAL
POL |
ENERGY

. WPNAME

TITAN
MMII
AMITIIN
MMIIIZ
POSELID
TRIDNT
BS2GRV
BS2SRM
SZHGRV
S2ALCM
1115RM
FB111

NEAPON

POSEID
POSEID
TRIDNT
ESZGRY
BES2SRH
SZHGRY
111SRH
TITAN
MMII
MMITIL
MMIIIZ
SZALCM
FE411
MMIIIL
POSEID

ESZ2SRHM

BSZERM
POSEID

. POSEID

POSEID
TRIDNT
POSEID
POSEID
POSEID
POSEID
POSEID
POSEID

NUMEER

356.3

. 441.0
73%.0

. 882.0
24732,0 .
1843.2
227.8
$33.8
30b6.0°
8S46.93
204, 0
102.0

NUMEEF
aSSIGHED

417. 60
220.28
1504, 03
227.80
235,43
306,00
. 204,00
36,26
441,00
168,95
g82. 00
8546, 20
102,00
S6k,. 08

©1114.357

£6.59

241, 78
3k, 02
112,27
14,23,
239.17
172,42
. 8%, 49
107,05
Co2h. 04
85.11
38. 954

USED
36.3
441, 0
73%.0
882, 0
2432.0
1843, 23

227.8

*33.8
306,0
856.8
204.0
102.0

217

30al ACHIEVEMENT

. 80
. 80
.20

0

.70
.70
.70
B0
B0
50
.50
B0
-1 B
S0

IEO

REMAIN
L0
L0
. 0
. 0
0
e 0
.0
.0
W 0
.0
.0
]

GEHERATED ALEET

2.8,

.80
. B0
. 3¢

lbi

W70
.70
.70

-
. -

« 20
20
<10

-
. -

.20
- 10
.10

NUMEER
REMAINING

28.0
43,0
0.9

0.0

18.0
h.0
45.0
80.0
344,90
416.0
990.0
440.90
‘04,0
1470.90
3941.85




1783 ClUNTERFORCE STRATEGY: GENERATED ALERT

TCTAL VALUE DESTRCYED WAS 208%.9,

. NUMEER
£ TNAME  WEAPON ASSIGNED  GOAL ACHIEVEMENT
CIVIL POSEID 57.90 50 .20
LOCAL POSEID 30.54 Lhd .20
(b TITAN 36.26 .80 .80

TRIDNT 1460.91 "
BS2GRY 227.80
RS23RN 293. 04
SZHGRY 306,00
, 111SRM 204,00
ICEM ‘MMII 431,00 .80 .59
MMIIIZ 4as5.50 -
S2ALCM 856. 80
FB111 67.31
LcC MMITIL 735.00 .80 .80
MMITI2 35,50 :
POSEID  1538.37
NUKSTO BS2SRM  © 240.79 .80 .80
FB111 34,59
SUBPTS POSEID  48.14 .80 .80
IREM - POSEID 33.26 .70 .30
AFBASE  POSEID 22.7% .70 .30
STORES  TRIDNT 382.29 .70 .30
FACIL POSEID, 27%.59 LTO .30
FACTOR POSEID 8%.49 .50 .10
DEPOS POSEID 178,20 .70 .30
NAVAL ©~ POSEID  81.%8 LT0 .30
POL POSEID 8T. 11 .50 .10
~ ENERGY POSEID © - 38.96 .50 .10
WPNAME ' NUMBER USED REMAIN
TiTAN 36.3 36.3 .0
MM11I 481,90 381, 0 )
MMIIIA 73%.0 73%.0 a0
MMIII2 882,90 882.0 L0
POSEID ' .2432,0  2832.,0 .0
TRIDNT . 1843.2  1843,2 .0
ES2GRY 227 227.8 .0
BS2SRM $33.9 $33.8 0
S2HGRY . 306, 0 306.0 .0
 S2ALCM  8%4.8 8%5. 8 .0
111SRN 208,90 204, 0 .0
.0

FB111 102,09 102,90

- NUMEBER

REMAINING

112.0
172.0
90.0

408.46

40.0

10.0

4.0
10S.90
70.0
301.0
3564.0
990.0
385.0
91.0

1 1179.0

391.5

S—




1785 LEADERSHIP TARGETING

DAY-TC-DaA

TOTAL VALUE DESTROYED .MHaS '184%.3.

TGTNAME

CIVIL
LOCAL
C31

ICEM
LCC

NUKSTO

SUBPTS
IREM

AFBASE
STORES

FACIL
FACTOR
DEPOS
NAVAL
POL
ENERGY

WPNAME
TITAN
MMII
MMIIIL
MMIIIZ2
POSEID
TRIDNT
BS2GRV

BS28RM

" SZHGRY

SZALCH -

1115RNM
FB111

WEAPON

POSEID
POSEID.
TITAN
TRIDNT
BS2GRY
BS2SRM
S2HGRY
111SRM
MMII
MMIIIZ
SZALCM
MMIIIL
MMIII?
POSEID
MMITIL
FE111
POSEID
POSEID
POSEID
POSEID
TRIDNT
POSEID
POSEID
POSEID
POSEID
POSEID
POSEID

NUMBER
33.3
.403,0
673.0

810.0
1672.0

C 182004
88.4 .

207.2

118.8

332.56
79.2

9.6

NUMECER
ASSIGHNE

312,39
1564, 7
33,30
1337.2
88, 44
207.24

79.20
405, 00
800, 24
332.5b4
59%.1%

9.76

D GOAL ACH

S 118.80

Y1),

. b0

368,98 "

75.8%
39.460
27.41
8S. 44
14,23
181.72
133,43
72.42
8S.4%
109,03
26,01
8T.112
38.946

USED
33.3

“05.0 v

b7%.0
810.0
14672.0
1520.6
ga.4
207.2

118.8°

332,46
79.2
39.46

b0

.50
-1
.50

.s‘)

.29
.40
30
'50
) .o “‘0
L] Ao

REMAIN
' . 0
.0

« 0

«0

. 0
O

.0

0
.0
.0
.« 0
<9

.40
.50

< b0

.50
« 60

~
. -

~
. -

-~
. o

.10
. 20

[l
* -

.10
.10

NUMEER
REMAINING

42,0
b4.S
135.0

80.0

20.0

8.0
63.0
80.0

344,0

416.0
970.0
- 840,0
104,0
1179.0
391.5




1785 COUNTERVALUEZ TARZETING : GEMNERATED ALERT
TOTAL VALUE DESTROVED WAS 4S79.5. -

NUMEER ~ NUMEER

TGTNAME  WEAPON ASSIGNED GOAL ACHIEVEMENT REMAINING
CIVIL ES2SRM 29.81 L7000 LT 42,0
111SRM 204,00 _ :
LOCAL POSEID 164,73, .70 CLTO 64.5
€31 MMII 438.34 .70 .70 135.0
MMIIIi 407, k1 :
FB111 102.00
ICEM MMII 2.569 .50 .S0 500.0
MMIII2 S17.48 : : '
S2ALCH 854,80 .
LCC MMIIIZ 298,32 - .S0 LS00 - 100.0
NUKSTO MMIIIZ = bb. 00 .50 - .S0 25.0
SUBPTS - BSZSRM 16. 565 .50 .50 . 10,0
IREM POSEID ba,.b4: . .50 .S0 75.0
AFBASE . POSEID s8.44 B0 kO . 40,0
STORES MMITIA 271.71 Y 1)) 172.0
BS2SRM 43b, 24 :
FACIL TRIDNT 47%.57 .50 .60 208.0
'BS2SRM 51.09
FACTOR POSEID 844,07 .80 .80 220.0
TRIDNT 814,32 : o
DEPOS TRIDNT 373.13 Y Y0 220,90
NAVAL TRIDNT 8b.7H Y .60 2.0
POL POSEID 1300,07 .80 .89 260,0
ENERGY . TRIDNT 393,42 .80 1)) 87.0
WPNAME NUMBER.  USED ' REMAIN.
TITAN 36,3 0 36,3
MMII o &41.0 841,00 WD
MMIII1 728.0 . 79.3 ss.7
‘MMIIIZ  882.0 gg2.0 .0
POSEID 2432, 40 2432, L0
TRIDNT 1843,2 1843,2 .0
BS2GRY .227.8 C .0 227.8
'BS2SRM s33.8 = S$33.8 ' . .0
s2HGRV © 306.0 .0 .306.0
S2ALCHM . 8%5,8 = 8%6.8 .0
111SRNM 204.0 204,0°" .0

FB111 102,90 102.0 o .9




1985 COUNTERFORCE TARGETING : DAY-TO-DAY.

TOTAL VALUE DESTROYED QAS L 2050, 4,

TGTNAM
CIVIL

LOCAL
C31

ICEM

LCC

NUKSTO

SUBPTS
IRBM
AFBASE

"STORES

FACIL
FACTOR
DEPOS
NAVAL
POL
ENERGY

WPNAME
TITAN

MMII

MMIIIA
MMIII2
POSEID
TRIDNT
BSZGRV
R%2SRM
SZHGRV
S2ALCHM
111SRM

FB111 -

NUMEER
WEAPON ASSIGNED GOAL ' ACHIEVEMEMT
POSEID 7.90 .50 .20
POSEID 30.54. . S0 .20
TITAN 33.30 .7 .70
TRIDNT 1387.21
BS2GRY 28. 34
~ BSZSEM  207.23
'S2HGRYV  118.80
1115RM 79.20
MMII 405,00 .70 .40
MMIIIZ  797.99
S2ALCM 332,44
MMIII1  SS0.42 .70 .S4
MMIIIZ 12,01
PCSEID  459.81 ;
MMIII1  124.S8 .70 .70
FB111 39. 50
POSEIN 36.02 .79 .70
POSEID 33.2 .50 .30
POSEID 22.7% .60 .30
POSEID  427.58 . .h0 .30
TRIDNT 133,43
POSEID 275.59 kO .20
POSELD 3%. 49 .40 .10
POSEID 174,30 .50 .30
POSEID 41,58 .50 .30
POSEID  288.11 40 .30
POSEID 38. 95 . 40 .10
NUMBER USED REMAIN
33.3  33.3 .0
405, 0 40%, 0 .0
57%. 0 57%.0 "0
810.0  810.0 .0
1672.0 1572, 0 .0
1S20.6.  1520.5 .0
88. 4 gg8.+ .0
207,72 207.2 L0
118.8 118.8 )
372, 3326 .0
79,2 79,2 .0
39.5 39,5 .0
B-o

HUMEBER
REMAINING

11200
172.0
133.0

500, 0
91.9

15.0

6.0
10S5.0
70.0
"3041.0

364.0
990, 0
38S.

91,0
910.0
391.5




>

SRS COUNTERVALUE TARGETING :

TOTAL VALUE DESTROYED WAS 3809.0.

TGTNAM

CIVIL

'LOCAL
c31

ICEM

LCC
NUKSTO

SUBPTS
IRBM

AFBASE
STORES

FACIL
FACTOR

DEPOS
NAVAL
BOL
ENERGY

WPNAME
- TITAN
MMII
MMIIIL
MMIIIZ2
POSEID
TRIDNT
BS2GRV
BS2SRM

S2HGRYV

3ZALCYH
111SRNM
FB111

WKEAPON

BS2GRV
S2HGRV
1115RM
POSEID
TITAN
MMII
MMIIIL
FB111
MMII
MMIIIZ
S2ALCHM
MMIIIZ
MMIIIZ

1115RM

POSEID
POSEID
MMIIIY

BSZSRM

111SRM
TRIDNT
BS2SRM
POSEID
TRIDNT

 TRIDNT

TRIDNT
POSEID
TRIDNT

NUMBER
33.3
40%.0
£73.0
1 810.90

1572, 0

1320.5
28. 4
207.2
118.8
332.56
79.2

"39.5

NUMEER
ASSIGMED GSCAL
88. 44
113.80
20.451
125.41
33.30
333.0%5
31,97
3%.560
71.7%
541.51
332.564
217.8%S
48, b4
12.28
47.563
44,21
323.03
1658.7
45,51
357.84 .S0
38.54
482,20 .70
443,79
282.26 . S0
X .20
972.%4 . 70

369,112 79

.60

-0
-1

<40

. 40
.40
. 40
40
.20

.50

USED
33.3
40%. 0
b7%.0
81.0.0
1672.0
1%20.56
88.4

L X' S ]
c07.2

118.8
. 332.6 .
79.2

39.56

DAY-TO-DAY

ACHIEVEMENT

B0

1))
b0

.40
w40
. 40
. 80
.0
50

REMAIN

W0
.0
0
)
.0
.0
o0
0
W0
. 0
. r)

0

NUMEER
REMAINING

Sk, 0

8h. 0
180.9




“we

178S SOVIET ATTAZK

TOTAL VALUE DESTRCYED WaS 740.%

TGTNAME

ICEM
SACEAS
SUBPTS
LDRSHP
c31

WPNAME
§511
SS11M3
§813
5617
5518
S519
YANKEE
DELTA

"DELTA3

TYFOON
BEAR
BISON

. BFIRE

NUMEBER
WEAPCN ASSIGHED GOAaL ACHIEVEMEHNT
gg17? 074,00 L 70 LS
TYFQON 83, 0hA L 70 . F0
5817 1k, 53 .30 .70
S817 13.2% .30 LT0
S§S17 . 11.824 LTG R,
NUMECER USED REMAIN
3b2. 5 .0 3L2.5
441, 0 WD 441,90
$8.8 .0 c38.8
., £88.9 13.3 S74.7
24814.7 .0 2414,7
2115, 8 2A02.F 14.3
276.0 .0 27&6.0
231.0 . 0 231.90
&72.0 .0 b72.0
270.0 23.1 1856.9 .
320.0 L 320.0
137.4 . 0 137.6
3I20.0 .0 320,90

£-8

s —

NUMBER
REMAINING

363.1
5.0
1.9

.8
o b




1990 LEADERSHIP® TARCETING : STaART AHND KENT : GEHERATED ALERT

TOTAL VALUE DESTROVED WAE &CT3.E.

MUMEBER : HUMEER
TGTNAME NEAPON ASSIGNED GOAL ACHIEVEMENT REMAINING
‘CIVIL BIEGRY 188.57 .80 .89 28.0
LOCAL ~ TRIDC& 215.42 .80 .80 , 43.0
C31 S2ALCH 770, A8 .80 .80 : F0.0
_ICBM . MX12A 857.5S .70 .70 150. 0
LcC S2ALCHM 271.55 .70 .70 b0.0
NUKSTO S2ALCM bb.bS LTO .70 1S.0
SUBPTS TRIDC4 2S.44 ) .70 b.0
IREM " TRIDCa 299,23 .70 .70 : 120.0
" AFBASE TRIDCS s7.12 b0 .50 40,0
STORES TRIDDS 208,00 ) Y 72.0
FACIL S2ALCM 230.563 kO B0 208.0
~ BIBMC 5S.30
TRIDDS 99,20
FACTOR TRIDC4 504,51 .50 .50 550. 0
DEPOS TRIDC4 373,13 Y . 60 220.0
NAVAL ~ TRIDCa © 86.7h ) . b0 52.90
POL TRIDCA 559, 88 .50 .50 550, 0
ENERGY - TRIDC4 242.%0 ‘S0 .S0 - 217.5 -
‘MICBM BIBGRY 151.43 .70 .70 45,0
BIBMC b14,70
WPNAME NUMEER USED REMAIN
MMII 441, 0 .0 441,90
MMIIIA 73%.0 .0 73%5.0
MMIIIZ2 882.0 0 882.0
POSEID 2432.0 .0 2432.0
TRIDCS 3072.9 2334.0 738.0
BS2GRV 159.83. .0 159.8
BES2SRM 455, 8 .0 4h%,
S2HGRY . 306.0 L0 306,00
$2ALCM 1501. 4 1359.% 241.9
111SRM  204.0 .0 204,0
FB11i 102.0 - L0 102.0
BIBGRYV 340,0 340.0 .0
BIBNC 580,0 580.0 L0
MX124 980.0 869.h . 110.4

TRIDDS =~ 07,2 307.2 o0




1730 COUNTERFOQRCE TARGETING

TOTAL VALUE DESTROYED WAS

TGTNAME
CIVIL

LOCAL
C31
ICEM

LCcC
NUKSTO
SUBPTS
IREM
AFBASE
STORES
FACIL

" FACTOR

DEPOS
NAVAL
POL
ENERGY
MICEM

WPNAME
MMII

MMIIIZL

MMIIIZ
POSEID
TRIDC4
BS2GRV
BS2SRH
S2HGRV
S2ALCM
1118RM
FB111

BIBGRV
BIBMC

MX12A

TRIDDS

HEAPON

S2ALCH
FE111

TRIDC4
SZALCHM
SZALCH
MX12A

SZALCHM
SZALCH
TRIDCS
TRIDC4
TRIDC4
TRIDDS

TRIDC4

SZALCNM
TRIDDS
TRIDC4
TRIDC#4
TRIDCA
TRIDC4
TRIDCA
BIBGRY
BIBNMC

NUMBEZ
441,90
?35.0
882.0
2432.0
- 3072.9
1€7.8
4h6S. 8
306, 0
1601. 4%
204,90
102,0
340,0
a30,0
780, 0
307.2

HUMEER

«
. -

4287

'ASSIGNED

41.£3
102,00
122.464
790,468
190,795
980,00
263,01
BY7.09
34,00
374,04
75.08S

273,30

487,82
125.03
23.99
504.51
470.28
114,00
559.88
212.50
340,00
&80, 00

USED
O
.0
.0
.0

2974, 7
’ 10‘

W 0
. 0
15601, 4

.0‘

102.0

340.0

b80. 0
780.0

L 307.2

E-10

204.0

TART :

-
« 3

GOAL
JBG

.50
.20
la‘:\

.80
.30
. 89
W70
W70
.70
.70

S0
.70
« 70
.20
‘S0

.89

REMAI
441,90
73%.0
882.0
2432.90
. 97.3
159.8
455,
30h.0
)
. 0

.0
.()

GEMERATEL ALERT

NUMBER

ACHIEVEMENT REMAINING

L hG

. b (:)
. a (.)
.80

.80
IB()

. 80

.70
70
. 70

.70

.30
.70
L T0
.50
. S0

.80

N

1.0'

0

S6.0

86.0
70,0
100,90

40.0
10.0
4,0
150.0
30,0
129.0
1S56.0

550.0
165.0
39.0
LS50, 0
247.9
30.2




1399 COUNTERFORCE :

FENT

TOTAL VALUE DESTROVED HAS

TGTNAME
CIVIL

LOCAL
+ €31
_ICEM

LCC ,
NUKSTO
SUBPTS
IREM

AFBASE

- STORES

- FACIL

FACTOR
DEPOS
NAVAL
POL
ENERGY
MICEM

WPNAME

MMII
MMITIIL

MMIIIZ |

POSELID

TRIDC4

BS2GRY
BS2SRM
S2HGRY
S2ALCM
111SRM
FB111

BABGRY
BIBNC

MX12A

TRIDDS

WEAPON

SZALCH
FB111
TRIDC4
SZALCH
SZALCHM
MX1zZA

S2ALCH

S2ALCM
TRIDC4
TRIDCA
TRIDC4
TRIDDS
TRIDCS
SzALCHM
TRIDDS -
TRIDC4
TRIDC4
TRIDC4
TRIDCS
TRIDCA

BABGRY
BIBMC

NUMEBER

441, 0
738.0
882.0
2432.0
3INT7Z.0
227.8
£33.8
306.0
1604. 4
204, 0
102.0

346.0,

80,0
780.0
207.2

MUMEER
ASSIGNE

D

41,63

102,00
122. 464
770,568
49,9k
780,00
363001
87.0%
34,00

' 299,23

75.0%
273,30
346,82
267,02

332.90

371,81
430,28
114.00
S08.61
1S6. 61
340,00
&30, 00

USED
. 0
)
0
W0

2519, 1
0
.0
.0

1604.4
o0

) 102.0.

240.0
580, 0
B0, 0
20702

B3

" 30hk.0

G0AL ACHIEVEMENT

REMAIN '
441,06
738.0
882.0
c422.0
8C2.¢

227.8

£33.8

W0
204,90
L0

. 0

L 3 ')
SO

s

B0

B
.80
.80

., B0
. 80
.20
LT0
.70
.70
.70

.49
L7
W70
2
40
. 80

NUMEER
REMAINING

S6.0

86.0
70.0
100.0

49,90
10.0
4,0
12¢6.0
30.0
129.0
1S6. 0

hb0.
165.0
39.0
703.8
261.0
30.2




L

1990 COUNTERVALUE TARGETIHNG : ¢

TOTAL VALUE DESTROQYED WAS 4577,

TGTNAME
CIVIL
LOCAL
C3T .

ICEM

, LCC

NUKSTO
SUEPTS
IREM
AFBASE
STORES
FACIL

FACTOR
DEPOS
NAVAL
POL

ENERGY
MICEM

WPNAME
MMII

MMIIIL
MMIII2
POSEID
TRIDC4

" BSZGRV

BS2SRM
S2HGRV

SzZALCM:

111SRHM
FB11i
BIEGRV
BIBMC
MX12A
TRIDDS

WEAFON

EIBGRY
TRIDC4
S2ALCM
BIDMC
MX174A
S2?ALCM
SZALCH
TRIDC%
TRIDC4
TRIDCS
TRIDDS
BICMC
TRIDDS
TRIDC4
TRIDC4
TRIDCA
POSEID
TRIDC%
TRIDC4
DIBGRY
EIEMC

NUMBER
441.0
73S,
882.¢
24322.0
3072.0
159,38
455. 8
306,0
1604.4

T 204,0

102.0
340,0
£80,0
780.0
307.2

NUMEER
ASSIGNED

141. 06
Ak1., 1S
332,61
127,03
SO0, 62
1546, 34

328.37

14,564
Zi%. 34

s7.A2
08,00
240,83

39,20
1471.44
373,43

8h. 75
801.04
499,00
493,42
198. 94
z42.14

USED
L0
L0
)
801.0
3072.0
.0
-0_
L0
527.3 :
.0
.0
3240, 0
aB80, 0
200. A
307.2

TART 2 KEHNT :

=
-

GENMEEATED ALERT

MUMEER

GCAL  ACHIEVEMENT REMAINING

70
L0

.70

L S0
W30
W20
S0
S0
B0
B0
B0

.80
iy -Ys)
B0
. 80

.80
.50

REMAIN
441.0
7380
382.0
1631, 0
0
157.8
455,
30,0
107421
204,0
102,90
0
-0
479, 4
l‘:’

B-12-

LT70
.70

T0

.50
.30
S0
S0
S0
.50

.50
RO

. 80
50

50

.80

.80
050

42.0
64,5
135. 0

220.0
1066.0
25.0
16.6
Z80.0
49,0
172.0
208.9

220.0
220.0

S2.0
260.0

87.0
75.0




1790 LEADERSHIP :

ART & KENT @ DaY-TQO-DAY

TOTAL VALUE DESTROYED WAE Z0lZ.S

TGTNAME

CIVIL

LOCAL
C31

ICEM
LCC
NUKSTO
SUEPTS
IREM
AFBASE
STORES
FACIL

FACTOR

DEPOS
NAVAL
POL
ENERGY
MICEM

WPNAME
MM11
MMIIIA
MMIIIZ
POSEID
TRIDC4
BS2GRY
BS2SRM
S2HGRV
S2ALCH
111SRN
FB111
E1BGRY

BIBMC

MX12A
TRIDDE

WEAPOHN

TRIDC4
S2ALCHM
MY124a -
TRIDC%
SZALCH
TRIDDS
MX124
MY124
STALCH
TRILCS
TRIDC4
TRIDCS
TRIDDS
TRIDCA
TRIDC4
TRIDCA
TRILC4
TRIDCa

 TRIDC

BAEGRY
BEIBMC

NUMBER
.0

N

' L0
.0
1327.2
' . 0
o0
. 0
30,4
W0
, .0

132.0
- 264.0
201,0
2%3.4

MUMERER
ASSIGNED * GOAL ACHIEVEMENT

102,54 .70 W70
83.42
17.57

1k1.15 W70 , V70

396, 30 .70 .70

. 640 '

581 2z . B0 B0
201,41 B0 v hO
S0, 72 Y] B0
19.36 0 -1

22773 . B0 Y
43,21 S0 LS

137,34 -0 , .50

393,479 L0 S0

184.82 . 40 .23

282. 26 . S0 LS50
LS, 63 .56 S0

412,61 W40 . 40
32.30 40 LA0

132.00 b0 . 4h

264,00

USED REMAIN

L0 W0

0 0

) ‘ W0

L0 )

1927.2 s

L0 L0

o0 W0

o0 .0

530. & )

. 0 W 0
SO O

132.0 o0

264.0 .0

304, .90

253.4 W0

NUMZER

REMAINING.

42.0

[0

4.
s,

1

-

)

200,90
80.0
20.0

8.0

160.0
S0.0

Z15.0

260.0

8%1.0

275.0
55.0

780.0

391.5
80.5




TGTNAME
CIVIL

LOCAL
P £31

ICEM
Lce

NUKSTO
SUEPTS
IREM

AFBASE
STORES

FACIL .
FACTOR
DEPOS
NAVAL
POL
ENERGY
MICEM

WPNAME
MMII

MMIIIL

MMIIIZ2
POSEID
TRIDC4
ES2GRV
BSZSRM

S2HGRYV .

SZALCM
1£11SRM
. "FB111

" BAEGRV.

BIBMC .
MX1za
TRIDDS

TOTAL VALUE DESTROYED WAS

WEAPON

TRIDCS
FE111
TRIDCA
S2aLCH
TRIDDS
MX17A
S2ALCH
MY12A
S2ALCHM
TRIDCA
TRIDCS
TRIDC 4
TRIDCG
TRIDDE
TRIDC4
TRIDC4
TRIDCS
TRIDCS
TRIDC4
TRIDC%
BABGRYV .

- BIEMC

NUMEER
0
0

o, S

' 264.0
F00.0

- -
«"-59. 4

*NUMBER

ASSIGHED

88.4%
37,60

72.78

CREERN PN EN]

(RN}
]

132,00

- B

264,00 .

USED

1930 COUNTERFCRCE : START : DAY-TQ-DAY

337004,

GOAL ACHIEVEMENT

=0

. S0

TO

W70
i)
.70
L0
. B0
L EQ
B0
-1y
S . a0
-1
B0
T .40
.40
.70

REMAIN

0 W0

0 . .0

0 O

.0 )
248, 2 . 0
O .0

.0 . 0

.0 0
21,7 .0
W 0 O

. 29.4 .0
132.0 o D
264.0 0
FO0, 0 W0
283.4 0

B-14

40
]

46

NUMEER
REMAINING

70.0

107.5

135. 4

150.0
60,0

18.0°
5.0
160.0
40.0
172%2.0

208.0
A72.4
Z2Z0.0

52.0
780.0
391.5

80.35

P LR
P




1770 COUNTERFCRCE

LE

NT : DAY-TO-DAY

TOTAL VALUE DESTROVED WAS ZIZ372.64.

TGTNAME

CIVIL
LOCAL
C31

ICEM
LCC

NUKSTO
SUBPTS
IRBM

AFBASE
STORES

FACIL
FACTOR
DEPQS
NAVAL
POL
ENERGY
MICEM

UPNAME
MMII

MMITIZ
MMIIIZ

POSEID
TRIDC4

BS2GRYV
' - BS2SRM

S2ZHGRY
S2ALCHM

114824 -
FE111

" BABGRV
BIEBMC
MX12A
TRIDD®

WEAPON

TRIDC%
TRIDCS
SZALCM
TRIDDS
MX124A

SZALCM
MX124

STALCH
TRIDC4
TRIDC4
TRIDC4
TRIDC4
FE1i1

~ TRIDDS

TRIDC4
TRIDCa
TRIDCa
TRIDC4
TRIDC4
TRIDC4
BABGRY
BIENC

NUMEBER

39. 5
132.0
264, 0
00,0
293.4

NUMEER

ASSIGHNED GOAL >ACHIEVEMENT

127.45

-
7Z.78

422,42

83.24
Thi, 47
132,45
135.51
bb, &S
25,84
227.73
S57.172
92.12

- 29,60

170,20
q20.74
7e.67
373,43
Bé&, 76
2s2.81
32.30
132.00
264,00

USED

.0
. 0
. () ’

.80

S0
.70

70
70

L0
L70
B0
. RO
. B0

LB

A0
RO
Y5
L &0
<40

S0

REMAIN
.0

0

S0
.50
.70

70

70

.70
.70
. 50
B0
« 50

D)
)
<60
« 38
.10
«4b

NUMEER
REMAINING

70.0
107.5°
135.0 .

150, 0
b.O

“15. 0

h5.0
160.0
@0.0
172.9

208.0
F30.0
220,0
Z.0
839.9
394.95
80.9
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1999 COUNTERVALUE : START & KENT : DAY-TOQ-DAY

TOTAL VALUE DESTROYED WAS 38ES8.0.

. NUMEER NUMEER
TGTNAME WEAPON ASSIGNED GOAL ACHIEVEMENT BEEMAINING
CIVIL B1ZGRV 107. 3% . 20 .60 S6.0
LOCAL TRIDCS 122.64 1)) -1 86.0
C31 SZALCHM 181.%4 B0 .60 180.0

. BIBMC 204,14
ICBHM MX1ZA 324,36 40 40 300,90
LCC MX1zZA 112.40 40 . 40 - 120.0
NUKSTO SZALCHM - 23.378 .40 .20 30.0

MYXLZA 4,24
SUBPTS .TRIDC4 10,77 20 .40 2.0
‘IREM TRIDC4 158,70 ) .40 300.0
AFEASE TRIDC4 43. 21 JSa .90 S0.0
STORES TRIDDS 157.34 L20 .20 245.0
FACIL TRIDC4 128.71 .50 1)) 260.0
BIBMC S. bk
TRIDDS 95,10
FACTOR TRIDCS 876,32 .70 .70 330.0
DEPOS TRIDCS 282. 26 ‘S0 . S0 278.0
NAVAL TRIDC4 LS. 63 .20 +.50 £5.0
POL POSEID- 33S.S0 .7 .70 390.0
TRIDCA 417.02 o
ENERGY TRIDC4 3h9.11 .70 70 130.95
MICEBM BABGRY 24,58 40 B g 132.95
BIBMC . 4,20
WPNAME NUMEEF USED REWAIN
MMII 0 ) .0
MMIIIL .0 ) L0
MMIIIZ L0 ) .0
POSEID 3. S ggs8:. = L0
TRIDC4 2834.4 2834.4 .0
BES2GRV .0 .0 .0
BS2ZSRM .0 I .0
SZHGRVY . W0 .0 .0
S2ALCHM . 20%.9 208.% .0
11 . SRM .0 .0 .0
FB111 .0 .0 .0
BARBGRVY 132.9 32,0 o0
BIBMC 264.0 264, 0 )
MX1ZA 441.0 441,90 L O
TRIDDS' 283.4 283,04 )
BE-1é
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1990 SOVIET STRINE
TOTAL VALUE DESTROYED WAS 1S6.3.

NUMEER o NUMEER

TGTNAME  WEAPON ASSIGNED GOAL ACHIEVEMENT REMAINING
ICEM $S724 200,00 ., .70 . T0 10.3
SACBAS TYFOON 83.06k .70 L0 5.0
SUBPTS 8524 15.31 .70 .50 1.0
LDRSHP 3528 14,4% L0 .90 .8
€31 5524 8.70 .70 .90 .h
WPNAME NUMEBER USED - REMAIN

§8417 . 392.0 .0 392.0 a '

§s18 11756.0 .0 1176.0

519 $88.0 L0 s88. 0

§524 1470.¢ 234.5 1235.5

5825 147.0 .0 ©147.0

DELTA 2.0 ) 42,0

DELTA3 720.0 .0 720.0

TYFOON 1080.0 83.1 996.9

BEARCHM 160.0 - .0 160, 0

BFIRE 400.0 .0 400,0

BLKJTAK 480.0 0 480,90

B-17




1995 LEADERSHIP : KENT : GENERATELD ALERT
TOTAL VALUE DESTROYED WAS 41z5.4.

NUMEER ' NUMEER

TGTNAME  WEAPON ASSIGNED GOAL ACHIEVEMENT  REMAINING
CIVIL TRIDDS 25.073 .80 .80 28.0
SICEM 154,75 |
LOCAL TRIDDS 182, 40 .80 .30 43,0
C31 TRIDDS 329.27 .80 .80 90.0
ICEM " SICEM 228,33 .7 .70 S8.S
Lce - sICEM 200,84 .70 L T0 0.0
NUKSTO TRIDDS 36.23 .70 .70 15.0
SUBPTS TRIDDS 12.73 .70 .70 5.0
IRENM - TRIDC4 2€0.21 .70 .7 150.0
TRIDDS 105,08 |
" AFBASE TRIDDS 48,30 Y .60 40,0
STORES TRIDDS 208,00 .60 b0 172.0
FACIL TRIDDS 283,30 .40 .60 208.0
FACTOR TRIDDS 401,91 .S0" .50 550. 0
DEPOS TRIDDS 266,47 . . b0 .60 220,0
NAVAL TRIDDS 52.79 .60 .50 52.0
POL TRIDC4 559,88 .50 .50 5£50.0
ENERGY  TRIDDS 158. 94 .S0 .50 217.5
MICEM BIBMC 624,57 .70 .70 150.0
ATD 127%.00
WPNAME NUMBER USED REMAIN
MMII .0 .0 .0
MMIIIL .0 L .0 .0
MMIII2 .0 .0 .0
POSEID .0 .0 .0
TRIDC4 2335.0 810,11 1825.9
BS2GRV .0 .0 .0
BS2SRM .0 .0 .0
S2HGRV CL0 0 .0
S2ALCM 1366.8 .0 1346.8
111SRM .0 .0 .0
FB111 .0 .0 .0
B1BGRY 340.0 .0 340.0
BIBNC £80.0° b24. b ss.4
MX12A - 980.0 .0 980.0
TRIDDS 2190, 4 21%0.4 .0
SICBM 68h,0 . 876.9 109.1

ATB 127T.9 127¢.60 O

B-18




1795 LEADERSHIP : START : GENERATED ALERT

ﬂ TOTAL VALUE DESTROYED WAS 4125.0.
e . , . NUMEER NUMEER
T . TGTNAME = WEAPON ASSIGNED GCAL ACHIEVEMENT  REMAINING
i! CIVIL TRIDDS 138.67 .80 .80 28.0
3 _ LOCAL TRIDC4 . 192,32 .80 .80 . . 43,0
- , TRIDDS 17,5%
n c31 TRIDDS 389.27 .80 .80 90,0
ICEM SICEM 221.33 .79 70 © 58.%
S - LCC TRIDDS 154,26 .7 .70 60,0
i- . NUKSTO TRIDDS © 34,23 .70 .70 15.0
[oll . SUBPTS TRIDDS 12.73 .70 .70 b0
. IRBM TRIDCA 374,04 .70 .70 150. 0
T AFBASE ~ TRIDDS 48.30 kO Y B 40,0
s STORES TRIDDS '208.00 . 60 .50 172.0
: FACIL TRIDDS 253, 30 . b0 . b0 208.0
o FACTOR TRIDDS 301,91 .50 .50 550, 0
g DEPOS TRIDDS 266,47 . 60 .60 220.0
v NAVAL " TRIDDS 82,79 ) L b0 © 52,0
o POL TRIDCS 559.88 ) .S0 650.0
S  ENERGY TRIDDS 158, 94 .E0 .50 , 217.5
e MICEM BIBMC 524,57 .70 .70 150,0
- ATE 127%.00
| |
. WPNAME NUMEBER USED . REMAIN
b MMII .0 .0 .0
{q} MMIII1 .0 .0 .0
e MMIIIZ2- .0 .0 )
AN POSEID .0 .0 .0
Eil TRIDC& . 2336.0 1126, 2 1209. 8
b BES2GRV L0 .0 .0
: BS2SRM , .0 .0 .0
S2HGRY _ .0 .0 .0
T ®2ALCM. ~  1344.8 .0 1366.8
R - 1118RNM .0 .0 .0
. FB112 .0 .0 .0
B1BGRV . 340,70 .0 340, 0
BIBMC 80,0 6258, 5 2.4
MX12A " 980,0 .0 980.0
TRIDD® 21%0. 4 21%0.4 )
SICDM 586K, 0 .221.3 4564,7
427%.0- .0

' ATB 127%.0

E-19
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199S COUNTERFORCE :' KENT : GEMERATED ALERT
TOTAL VALUE DESTROYED WAS 33S9.C%.

HUMEBER NUMEER

TGTNAME  WEAPON ASSIGNED GOAL ACHIEVEMENT  REMAINING
CIVIL FE111 102,00 L B0 .50 S6. 0
SICEN 21,06
LOCAL TRIDDS 103.84 .60 .50 8b. 0
31 TRIDDS 389.27 .80 .80 90.0
ICEN SICEM 29%. 84 .80 .80 37.0
LCC . SICEM 268,51 .80 . 80 . 40,0
NUKSTO  SICBM .  65.8% .80 .80 10..0,
SUBPTS + TRIDDS 17,01 . 80 .89 4.0
IREN TRIDDS 317.32. .7 .70 150. 0
AFBASE ~ TRIDDS 63. 44 .70 .70 30,0
STORES ' TRIDDS 273.30 .70 70 129.0
FACIL TRIDDS  332.82 .70 .70 : 156, 0
FACTOR  TRIDDS bL.09 L 4D .10 390. 0
DEPOS TRIDDS 350.13 .70 .70 165. 0
NAVAL TRIDDS 82.50 70 .70 39.0
POL TRIDCA 72.24 .40 2% 975.5
. TRIDDS 135, 49 -
ENERGY TRIDDS 26,16 .40 .10 391.5
MICEM . BABGRY 340,00 .80 . 7S 124.5
BIBMC - 580. 00 -
ATB 1275.00
WPNAME . NUMBER . USED REMAIN
MMII | L0 .0 .0
MMITI1 ) 0 .0
MMIII2 .0 ) .0
POSEID I T .0
TRIDC4 2502, 4 72,2 2430.2
BS2GRV . - .0 .0 .0
BS2SRM .0 .0 .0
S2HGRV ., .0 .0 .0
S2ALCM 16501.8 L0 1601,
111SRN .0 .0 .0
FB111  102.0 102.0 "0
B1BGRV 340.0 340, 0 .0
 BIBMC 580.0 680,0 .0
MX12A 980.0 0 980,0
TRIDDS 21%0.4 - 21%0.4 0
SICEM 585, 0 562,73 23.7

ATE 127%.0 127%.0 .0

L-in




1995 COUNTERFORCE : START : GENERATED ALERT

TOTAL VALUE DESTROYED WAS 4299.0.

NUMBER -
. TGTNAME WEAPON ASSIGNED GOAL ACHIEVEMENT
CIVIL TRIDDS 78,95 -1 LhD
LOCAL TRIDC4 122. b4 Y %)
C31 TRIDDS 389.27 .80 . .80
ICEM 3ICEM 29S. 86 .80 .80.
LcC SZALCM 222,47 . B0 .80
TRIDDS 7.14
SICEM 78,22 .
NUKSTO. TRIDDS 48.43 - .80 .30
SUBPTS TRIDDS i7.01 .80 ‘.80
IREM - TRIDC4 374,04 TLT0 .70
AFBASE TRIDCA 7S. 0% LT .70
STORES TRIDDS 273.30 .70 i d))
FACIL TRIDDS 332.82 s .70
FACTOR TRIDDS 401,91 .50 .50
DEPOS TRIDDS . 3%0.13 M ds) .70
NAVAL TRIDDS : 82.50 .70 .70
POL - TRIDCS 559.88 .50 .50
ENERGY TRIDDS 158,74 .S0 .50
MICEM BA1EGRV 340,00 . .80 .78
BIBNC 680,00 '
ATB 1275.00
WPNAME NUMBER USED REMAIN
MMII .0 .0 L0
MMIIIL .0 ) . W0
MMIIIZ . .0 .0 )
POSEID .0 .0 L0
TRIDCa 29756.0 1131.6 1844,4
BS2GRV B> B W0 . W0
BS2SRM . .0 .0 .0
52HGRY .0 , .0 LW
S2ALCM 16041.4 232.8 1368.7
- 111SRM ' .0 .0 : .
FB111 102.0 .0 102.0
BiBGRV - 340.0 340,00 .0
BIBMC 680,0 680.0 .0
MX12A 280.0 .0 280, 0
TRIDDS 21%0.4 21%0. 4 W0
SICEM " bBA.O 370.1 1S,

ATE 127S.0 127%.0 .0

" B-C1

NUMEER
REMAINING

S56.0
B&6. 0
F0.0 .
3.0
40.0

10.0
4,0
150.0
30.0
129.0
1S6.0
550.0
165.0 |
39.0
£50.0
. 217.5
124.5




199S COUNTERVALUE :

TOTAL VALUE DESTROVED WAS

TGTNAME
CIVIL

LOCAL
C3I
ICEM
LCC
NUKSTO
'SUBPTS
IREM
AFBASE
STORES
FACIL
FACTOR

DEPOS
NAVAL
POL
ENERGY
MICEM

WPNAME
MMII
MMIII1
MMIIIZ2
POSEID
TRIDCS
‘BS2GRY
-BS52SRM
S2ZHGRV
SZALCM

111SRM.

FB111
B1BGRV
BIBMC
‘MX12A
TRIDDS
SICBHNM
ATE

WEAPON

TRIDDS
ATE ,
TRIDCS
TRIDDS
ATDE

ATE

TRIDDS
TRIDDS
TRIDC4

- TRIDCa

TRIDDS
TRIDDS
TRIDCS
TRIDDS
TRIDDS
TRIDDS
TRIDC4
TRIDDS
ATE

NUMBER
)
.0
)
808. 9
3072.0
L0
.0
, .0
=30.4
.0
)
340.0
580, 0
980.0
2150, 4.
bBh, 0
127%.0

GOAL ACHIEVEMENT

LENT : GENERATED
40T, 0,
MUMCER
ASSIGNED
19.14 " LT
9%, 44
161.15 .70
291.20. .70
103,79 LS50
100,09 .50
20,86 .50
7.332 .50
215, 34 .S0
s7.12 L&D
208,00 b0
253,30 L 50"
352,63 .80
b52, 29
266,47 kO
b2.7% .50
1300,00 .80
. 369,04 .80
971,468 - .S0
USED " REMAIN
Lo )
.0 .0
.0 .0
.0 863.0
2086. 2 98<.8
L0 )
L0 .0
.0 : .0
.0 S30.4
L0 .0
.0 L0
L0 340,0
L0 580, 0
0 780.0
2150, 4 L0
.0 LBk, 0
1278, 0 - L0

ALERT

70

CL70

.70
-50
.50

. -SO

. S0
<20
1))
. b0

.50

. 80

.60
.60

.80

.50

NUMEER
REMAINING

42,0

b4,5
135.60
97.5
1900.0
1 25.0
10.90
250.0
40.0
172.0
208.0
220.0

220.0
52.0
260.0
87.0
256.9




1995 COUNTERVALUE :

TOTAL VALUE DESTROYED WAS

TGTNAME

CIVIL
LOCAL
c31
ICEM

LCcC
NUKSTO
SUBPTS
IREN
AFBASE
STORES
FACIL

FACTOR'

DEPOS.

. NAVAL

POL
ENERGY
MICBM

WPNAME
MMII
MMIIIL

MMIIIZ.

POSEID
TRIDC4
BS2GRV
BS2SRM
SZHGRY
S2ALCHM
111SRNM
FB11ld4

B1BGRV
BIBMC

MX12A

TRIDDS

SICBM
ATB

WEAPON

ATE
TRIDCS
TRIDDS
SI1CEM
ATE
SICEM

‘SICEM

TRIDDS
TRIDC4
TRIDC4

" TRIDDS

TRIDDS
TRIDC4
TRIDDS
TRIDDS
TRIDDE
TRIDC%:
TRIDDS
ATE.

NUXBER
.0
)
)
goe. o
3072.0
)
)

530.4

.0
.0
340.0
550.0
980.0
21890. 4
b856.0
1275%.0

o

p-23

GOAL ACHIEVEMENT

START : GENERATED
4602,0,
NUMBER
ASSIGNED
121.93 LT0
161.15 LT0
294,20 i dy)
51.43 LE0
b1.74
115. 54 .S0
28.81 .50
' 7.33 S0
215.34 .50
s7.12 )
208.00 b0
253, 30 Y
302.42 .80
b92,28
Zhb. 47 b0
b2.7 vy
1300.00 .80
357,04 .80
- 971,48 .50
USED REMAIN
.0 )
O .0
.0 )
.0 g808.0
2036, 0 10356.0
) ‘ )
.0 )
W0 .
w0 $30.4
L0 L0
.0 .0
.0 340.0
) 80,0
.0 380,0
21%0.4" .0
196.1 489.9
112%.3 119.7

ALERT

-
« 7/

.70
.70

. S0

1)
=)

=
-

S0
b9
a0
1))
.80

B0
.50
l80

-BO

e D0

NUMEER
REMAINING

42.0
b4,S
135.0
97.S

100.0
25.0
10.0

250.0
40,0

172.90

z208.0

220.0

220.0 .
52.0
260.0
87.0
250.0



P

1975 COUNTERVALUE : START : GEMNERATED ALERT

TOTAL VALUE DESTROYED WAS 460Z,0,

: NUMEER NUMEER
TGTNAME WEAPON ASSIGNED GOAL ACHIEVEMENT  REMAINING
CIVIL ATE 121,93 .70 .70 42,0
LOCAL . TRIDDS 1346, 4% .70 .70 b4,
c31 BIBMC 308.84 .70 .70 135.0
SICEM 141,28
ICBM ATE . 103,77 .50 .50 97.5
LCC ‘SICEM | 28,99 .50 .50 . 100.0
ATE ?7. 60 - '
NUKSTO SICEM 28.81 .50 .50 25.0
SUBPTS TRIDDS » 7.33 LS50 .50 10.0
IRBM TRIDDS 182,48 .S0 . S0 ' 280.0
AFBASE TRIDDS 48,30 ) . B0 40,0
STORES TRIDDS 208.00 . b0 .60 172.0
FACIL .BAEGRY 24,71 .50 O R . 208.0
BIBMC 371.16
FACTOR TRIDDS 933,20 .80 .80 220.0
DEPOS BABGRY 135S, 48 ) Y ‘ 220.0
‘ TRIDDS 180,22
NAVAL TRIDDS k2,79 .50 b0 2.0
POL TRIDC4 " 1273,50 .80 .80 260,90
‘ TRIDDS C 22,40 ,
ENERGY TRIDDS 3569, 04 .80 .80 - 87.0
MICEM . ATE . 971,568 .50 .50 250.0
WPNANME NUMBER USED REMAIN
MMII .0 .0 .0
MMIIIA .0 .0 )
MMIIIZ . L0 L0 .0
POSEID 808.0 .0 808.0
TRIDC4 3072.0 1273, 6 ‘1798, 4
BS2GRV . ) ) L0
BSZSRM ) .0 )
S2HGRV S0 0 )
S2ALCM. . %30.4 Y0 530.4 -
111SRM .0 , .0 )
FB111 .0 .0 : .0
B1BGRY 340.0 . 160,.2 179.8
BIBMC. 80,0 - £80,0 .0
MX12A 980.0 ' L0 980, 0
TRIDDS 2150, 4 21%0. 4 , )
SI1CBM b8k, O 195.1 489.9

ATE 1275.0 © 127%.0 .0



1995 LEADERSHIP : KEMNT : DAY-TO-DAY

TOTAL VALUE DESTROYED NAS 3328.3.

NUMCER _NUMEER
TGTNAME - WEAPOM ASSIGNED GCAL ACHIEVEMEMT  REMAINING
CIVIL ' TRIDDS . 103,74 LT0 LT 42,0
LOCAL TRIDDS 136.45 ., 70. .70 h4,5
C31 TRIDDS 291.20 .70 70 135.0
ICEM SICEM 168. 44 D) ) ©78.0
LCC TRIDDS 117.50 Y ) 80.0
NUKSTO TRIDDS 27.87 L RO L B0 0.0
SUBPTS TRIDDS 3.68 b0 N 8.0
IREM TRIDCS 237.33. b0 ) Z00.0
TRIDDE 40,15 . ,

AFBASE TRIDDE 36.54 .50 - .50 50.0
STORES TRIDDS 157.34 .50 .50 215.0
FACIL TRIDDS 191.61  .S0 ) C2h3.0
FACTOR TRIDDS 296,19 © .40 .40 thb0. 0
DEPOS TRIDDS 201.58 . .50 .S0 275.0
NAVAL TRIDDS 47.50 . .50 .50 5.0
POL TRIDC4 412,61 L 40 . 40 786.0
ENERGY TRIDDS 117.13° .49 L. 40 Zh1.0
MICEM BIBMC 242.88 - kO .37 313.2

ATE : 495,00

WPNAME NUMBER  USED © REMAIN

MMII .0 .0 - )

MMIIIZ ) .0 .0

MMIII2 0 .0 .0

POSEID N L0 )

TRIDC4 k70,5 b49.9 2006

BES2GRV .0 - O )

BS2SRM .0 .0 .0

52HGRV ) W0 .0

SZALCM .0 L0 )

111SRM LD O T .0

FB111 ) .0 .0
. BABGRVY .0 R .0

BIBMC 242.9 242,9 )

MX1ZA .0 .0 )

TRIDDS 17741 1774.4 , .0

SICEM $30.1 168. 4 361.7

ATB 49%, 0 495.0 . . 0
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1995 LEADERSHIP :

TOTAL VALUE DESTROYED WAS 33228

TGTNAME

CIVIL
LOCAL
€31
ICBNM

. LCC

NUKSTO

SUBPTS
IREM

AFBASE
STORES
FACIL:
FACTOR
DEPOS
NAVAL
POL

"ENERGY

MICBM

WPNAME
MMII
MMIIIA

CMMITI2

POSEID
TRIDC4
BS2GRV
BS2SRM
S2HGRV
52ALCM
1115RM
FB111

BA1BGRYV

BIBMC
MX12A
TRIDDS
SICEM
ATE

WEAPON

TRIDDS
TRIDDS
TRIDDS
SILEN
TRIDDS
TRIDDS
TRIDDS
TRIDC%
TRIDDS
TRIDDS

- TRIDDZ

TRIDDS
TRIDDS
TRIDDS
TRIDDS
TRIDC4
TRIDDS
BIBMC
ATE

NUMEER
.0
.0
0
.0
?279.3
.0

o‘\
'-0

.0

.0

. 0
W0
242,79
)
17748.1
203.4
49%.0

NUMEER
ASSIGMED

103,74
134,45
291,20
162,44
117.40

- -
ol -t

7.468
237.33
40,1°
36.54
157.24
191. 41
296,17
204.SB
47.50
412.61
117.143
242,88
435,00

USED
0
.0
. )
.0
h49.7
)
0
0
0
)
. ()
. 0
2642.9
.0
477401
168.4
438, 0

B-26

.
v D

START ¢ DAY-TO-DAY

GOAL ACHIEVEMENT
i .70
L0 <70
W70 .70
L AO A -11)
Y] -1y
Y] B0
B0 -y
YY) -1y
.50 LLS0
20 .30
LE0 .80
.40 . 40
. S0 .30
. S0 .80
40 .40
40 <40
b0 .37

. REMATIN

W0
.0
.0
)
279.3
» 0
W0
0
. 0
o 0
0
.0
.0
) I
. -. ‘) .
38,0
0

NUMEER
REMAINING

42.0
4.5
135.0
78.0
80.0
20.0
8.9
200,90

50,0
215.0
260.0
560, 0
275.0
" 5.0
780.0
261.0
313.2

ki
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1995 COUNTERFORCE : KENT : DAY-TO-DAY

TOTAL VALUE DESTROYED WAS 3478.&.

'TGTNAME

CIViL
© LOCAL
c3r -

-ICBM
LCC

" NUKSTO
SUBPTS
IREM

AFBASE
STORES
FACIL
FACTOR
DEPOS
NAVAL
POL
ENERGY
MICEM

WPNAME
MMII

MMIIIZ
MMITIZ
POSEID
TRIDC4
B52GRV
BS52SRM
SZHGRY

'S2ALCH
111SRM

FB111
B1BGRV
BIBMC
MX1ZA

TRIDDS °

SICBM
ATB

WEAPON

SICEM
TRIDDS
TRIDDS
SICEM
SICEM .

"SICEHM

SICEM
TRIDDS
TRIDC4
TRIDDS
TRIDDS
TRIDDS.
TRIDDS
TRIDDS
TRIDDS
TRIDDS
TRIDC4
TRIDDS
B1EGRY
EIsMC
ATE

NUMBER
. 0

.0

)

)
$01.5
)

.0

0.

- W 0
.0
39.6
132.90
2k4.0
)
1774.1
608.4
£3%,0

NUMBER
ASSIGNED GOAL ACHIEVEMENT
81. 33 LSO .50
78.8¢ 20 .50
264,562 LT .70
41,07
221.33 L, 70 20
200.854 .70 .70
0,04 .70 .70
12,73 .70 .70
88.99 1] X3
166.00
48,730 1) -1
208. 00 X 1))
253,30 A0 - b0
296,19 . 40 Ja0
266,47 1) -1
bZ.79  .bO %)
412. 51 . 40 . 40
117.13 40 40
132.00 .70 %4
264,00
495,00
USED REMAIN
0 O
00 -0
. 0 0
W0 a0
01,4 .0
) .0
B .0
L0 0
.0 .0
.0 .0
0 39.46
132.0 . 0
264, 0 I I
W0 .0
1778, 4 0
5‘?4.&3 13-8
43%.0 iy
'B-“

NUMEER
REMAINING

70.0
107.5
133.0

58.5
50,9
15.0
5.0
200.0

40.0
172.0
208.0
hbd. D
220.0

SZ.0
7806.0
261.0
291.4

e
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1995 COUNTERFORCE : START : DAY-TO-DAY

TOTAL VALUE DESTROYED WAS 3498.4.

NUMBER NUMEER
TGTNAME WEAPON ASSIGNED GOAL ACHIEVEMENT REMAINING
CIVIL TRIDDS 59,72 .50 .. S0 70.0
LOCAL . . TRIDC% 22,78 L S0 .S0 , 107.5
€31 TRIDDS 271.20 70 .70 135.0
ICEM SICEN 224.33 .70 .70 S8.5
Lcc - TRIDDS 154, o4 LTO .70 0.0
NUKSTO TR1DDS. 36.23 LTO .70 . - 15.0
SUBPTS TRIDDS 12,73 70 .70 b, 0
IREM TRIDC4 284. 66 . b0 Y 200.0
AFBASE TRIDCS4 38.11 ) .60 40,0
TRIDDS - 16.07 , ‘
STORES TRIDDS 208,00 . b0 .60 172.0
FACIL TRIDDS 253,320 - .50 S 208.0
FACTOR TRIDDS 296,17 40,40 b&0.0
DEPOS TRIDDS 2bh. 47 ) Y 220.0
NAVAL TRIDDS 52.79 .60 . b0 : 52.0
POL TRIDCA 412.h1 . 40 .40 , 780.0
ENERGY TRIDDS 117.13 . 40 40 : Z561.0
MICBM B1EGRV 132.00 .70 C 42 291.4
, ‘BIBMC 264,00 '
ATD 495.00
WPNAME NUMBER USED REMAIN
MMII . 0 .0 .0
MMIIIA .0 .0 .0
MMIIIZ2 w0 .0 : .0
. PQSEID 0 0 o0
TRIDC4 934, 4 828.2 106, 4
BS2GRV .0 S0 L0 :
BS2SRM L0 .0 . L0 K
S2HGRV .0 L0 . 0 §
S2ALCM 1.1 N 1.1 ]
11i1SRM 0 .0 ' L0 : g N
FB111 o .0 .0 i I ' -4
BABGRV 132.0 . . 132,09 0 , , - ' ]
BIBMC . 264.0 64,0 WO ‘ ‘ o Y
MX12A .0 0 Lo L o S K
TRIDDS 1774.1 - AT7a.1 L0 ‘ : - X |
SICBHM 340,72 221.3 118.9 ‘ : : L :
ATB 4935.0 45%.0 0 -4
N
‘-‘.
:f B =4
7o
B-28 S
B .::i
3




1999 COUNTERVALUE : KENT : DAY-TO-DAY

TOTAL VALUE DESTROYED WAS 328%4.Z.

NUMEER } NUMEER
TGTNAME WEAPON ASSIGNED GOAL ACHIEVEMENT REMAINING
CIVIL TRIDLS 78. 9% Y b0 Sk, 0
LOCAL TRIDCa 122,64 ' .bO A0 8h. 0
c31 TRIDDS 221,62 ) .60 180.0
ICEM SICEM 33,91 40 40 147.0
LCC TRIDDS . LS. 45 LG40 .40 120.9
NUKSTO  TRIDDS 15.37 LB0 40 30.0
SUBPFTS TRIDDS S, 40 40 .40 12.0
IRBM TRIDC4 188,70 40 .40 300.0
AFBASE TRIDCS 43,21 S0 L0 50.0
STORES TRIDDS 157. 34 LS50 .50 215.0
FACIL TRIDDS 191,61 .50 50 260, 0
FACTOR TRINC4 232.11 70 .70 . 330.0
TRIDDS . $13.20 ,

DEPOS TRIDDS - 201.58 .50 .50 27%5.0
NAVAL TRIDDS 47,50 .50 . S0 . 65,0
POL TRIDC4 972, 49 .70 .70 390.0
ENERGY TRIDDS 276,06 .70 L7000 130.5
MICEM ATE : 451, 44 Y L2 - 362.3
WPNAME * NUMBER USED REMAIN -

MMII .0 .0 ' .0

MMIIIL .0 ' L0 .0

MMIIIZ2 ) .0 .0

POSEID . ) .0 .0

'TRIDC4 1684.3 18529.1 18,2
" IBS2GRY .0 L0 : )

BS2SRM D ] .0

S2HGRVY "0 .0 ' L0

SzalLCM Lo 0 .0

111SRM A 09 .0

FB111 L0 O L0

BABGRV .0 B T A

BIBMC W0 N

MX1ZA .0 .0 )

TRIDDS a1 L 47744 : .0

SICEM. 180.0 23.9 86.1

ATB 451.4 4%1. 4 o 0

B-29




1995 COUNTERVALUE : ETART : DAY-TO-DAY:

TOTAL VALUE DESTROVED WAS 3831.7.

NUMEER HUMEER
TGTNAME WEAPON ASSIGNED GOAL ACHIEVEMENT' KREMAINING
CIVIL BEAEGRY 44, 3% . b0 Y| 56. 0
ATE ’ S4, 46 :
LOCAL TRIDDS 103.34 A0 ) , 86.0
Cc31 BIEMC S 2R4,00 L BO JhO 180, 0
" SICEM 78.58
ICBM ATE O T7h.49 .40 .40 117.0
LCC -~ §ICBM . . BO.17 .40 Y R 120.0
. ATE 4,35
NUKSTO SICEM 21,23 L 40 .40 _ 30.0
SUBPTS TRIDDS g, 40 .40 .40 1.0
IRBM . TRIDCa& 78,33 1)) L40 300.0
'"TRIDDE 58.27
AFBASE TRIDDS 3£.54 .50 <S50 50.0
STORES TRIDDS 187,34 .50 .50 215.0
FACIL B1BGRY 19,01 .50 .50 Zb0. 0
TRIDDS 179.45 : ‘

FACTOR TRIDDS ~98.10 .70 70 330.0
DEPQS TRIDDS 201.858 .50 .S0 , 275.0
NAVAL TRIDDS 47,50 .50 . S0 . 5.0
POL TRIDCE . F72.49 .70 .70 390.0
ENERGY TRIDDS 276,06 .70 .70 T 4130.5
MICBM . ATS 389,69 - .40 .2 , 386.8
WPNAME NUMBER "USED REMAIN

MMII , L0 O L0

MMIIIL, .0 ‘ ) o0

MMIIIZ2 .0 ) .0

POSEID L0 N

TRIDC& . 10%0.7 4086, 7 0

BS2GRY .0 Lo .0

BS2SRM .0 L0 )

SZHGRV N .0 I I

S2ALCHM | .0 .0 : .0

1115RM o .0 .0 , L0

FB111 o N T ) .0

BABGRY . 53.4 - 63,4 L0

BIBMC T 2h&, 0 264,00 .0

MX12A : .0 L0 ' .0

TRIDDS - 1774, 1774, 0

SICEM 180.0 180.0 .0

ATB 493,0  49%.0 . 0




1395 SOVIET ATTACK : 700 MICEM TARGETS
.-TOTAL YVALUE DESTROVED WAS 4 126.8.

HUMEER

© NUMBER '
TGTNAME  WEAPON ASSIGMED GOAL ACHIEVEMENT  REMAINING,
SACBAS TYFOON 83.06 .70 .70 . 5.0
SUEPTS 5524 , 14.31 LF0 .70 1.0
LDRSHP gezs 11.45S .90 .70 .8
€31 5524 8.76 L0 1) b
MICEM §s18 o 3=2.80 L@ .09 £39.8
5819 175,40 ,
. §524 1437, 90
ssog 478,55
DELTA3 +  334.00
"TYFOON = 1Z266.98
WPNARE NUMBER & USED ' REMAINM
. 6517 .0 .0 )
5518 352.8 352.8 .0
§519 176.8 176. 4 .0
ssza 1470.0 1470.0 .0
5825 490, 0 490.0 L0
DELTA .0 .0 .0
DELTA3 335.0 336.0 L0
TYFOON 1350.0 13%0.0 )
BEARCM 160.0 L0 160.0
BFIRE 400.0 .0 400,90
BLKJAK 1200.0 .0 1200.0
Tp-dt

e




1995 SOVIET ATTACK : Z0o0 MICIEM TARGETS

f‘ TOTAL VALUE DESTROYVED WAS  120.5.
o NUMEER : ‘MUMEER
" , TGTNAME  WEAPON ASSIGHED GOAL - ACHIEVEMENT  REMAINING
i‘ SACBAS TYFOON 83. 06 .30 .70 5.0
: SUBPTS ss2a 14,31 .70 -7 1.0
LDRSHP . SS8ZS 11,45 .90 .30 .8
€31 ssza 8.70 .20 .90 bk
MICEM ss1ig 352,80 .50 .27 146,0
\, 5817 176, 40
- o , ss24 1447,00
[u s§2t% 47g.c<
. .+ DELTA3 326,60
—_— TYFOON 1266.94
‘ WPNAME NUMBER USED REMAIN
. §517 L0 L0 .0
- 5518 352.8 3s2.8 )
x 8€19 176, 4 175. 4 .0
o 5524 1470.0 1470, 0 .0
e 5525 490,90 490, 0 L0
3 DELTA L0 ) )
< DELTA3 235.0 336.0 )
(o - TYFOON  13%0.0  13%0.0 .0
. EEARCM 160, 0 L0 160.9
BFIRE 400.0 .0 400.0

BLKJAK 1200.90 ' o0 1200.9
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APPEMDIY C: TEEMINOLOGY

Advancsd Tszchriclsovy Bomber (ATEY: The sc-called "St=salth*
bomber. This w=3apecn system will re2ly en advancsd matsrials,
enginsering , and electrenic ccountermeasurces  2quipment  to
greatly reduce its probability cf detscticon by snemy radar.
(8:1I-2) '

Antiballistic Missile (ACM) Svstem! A system to counter

strategic ballistic missiles cr thelir 2lsm=nts in flight
trajectory.

Antisuybmarins Warfars (ASH): M=zasures te detect, locate,
track, and dsstroy submarines, currently primarily dependent
upon acoustic senscrs. . .

BP-1B: A fcllcw-cn bember ta the E-S2. Ezccming operational
in 1986, thes B-4B cff2rs increased accuracy, reliability and
capability +tc penstrate future Scviet de2fznses than the B-
52.

B~S2: The mainstay of the U.S. stratezgic bember force since
the 1950s. Abcut €0 late mecdel G and M aircraft ... ars
expected +tc remain in the inventory until the early 1990s.
Many of theses [(have beenl] =quipped with cruise missiles in
the e2arly 1980s, while octhers will continue to carry gravity

“bombs and short-range attack missiles.

Ballistic Missilas Any .missile which does not rely wupon
aerodynamic surfaces to prcduce lift and consequently foll-
ows a ballistic trajectcry (that is, one resulting when the
bedy is ac%ted upen znly by gravity and aercdynamic drag)
when thrust is terminatad, -

Circular Errsr Prcbable (CEP): A measure of tﬁe 'deiivery
accuracy of a weapon system used as a factcr in determining
probables  damage. to targets. It 1s the radius of a circle

around the target at which a missile is aimed within which

the warhead has a 0.% probability cf falling. ‘

Command, - Contrcl, Commynicatio " an talligence - 31):

The complets s2t of hardware, people, and procedures used by
the national leadarszhip and ccmmanders at all levels ¢to
direct and menitor the operation cf military forces in  the
conduct of their day-tc-day activities and wartime ‘missions.
(20:27) ' '

Nofe: Unless ctherwise nctad, tha raference for all antries
in this append.x is (ITS:7T-79)
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Counterfor=s Striks: An  attack aimsd at an adversary’s
military cagability, zspecially his stratsglc’ nuclear
military capability.

Cruise Miszilez: A guided missils which usss asrodynamic

lift +to offs=t gravity and prcpulsion tc ccuntzract drag.
The majecr porticn of 3 cruise missile’s £light path remains
within +the atmosphers. Air launched cruise missiles are
abbreviat=d ALCM's.-

Cruise missile. carrisr (CMC): An  aircraft capable of
delivering cruiss missiles tc within range cf£ their targets.
Current plans call fer the usz of B-S2 bembers [and possibly
B-1FE bombersl in this rols.

Day-to-Day Alert: The ncrmal state cf readiness for U.S.

forces, Abcut one-third cf th= becmber focrcs would be ready

for instant talkesoff and cne half of the submarine :forcs

- would be at s=2a.

Depressed Trajsctory! The trajectory cf a ballistic missile
fired at an angles toc the grcund significantly lower than the
angle of minimum e2nscgy trajﬂct_r;. A m=2thcd of reducing
missile flight time, :

Electronic Countermeasures (ECM): M2asures used by bombers
or other aircraft to negate the 2ffectiveness of 2nemy air
defense radars, surface tc air missiles, and interceptor
aircraft.

Eguivalent Megatcns (EMT): A commenly used measure of the '
urban area destructive power that accounts fcr the fact that
ar2a destructive power does not increase proportionately
with increases in vyield. I+t" is expressad by the
relationship EMT = N multiplied by Y tc the 2/3 powar, where
N. is the number cf weapcns cf vield Y. o

FB-111: M2dium bombars procured in small numbers in the

late 19460¢% to supplement the B-S2 f:oree. Although capable

of superscnic low-level flight, the aircraft’s small range
and payload limits its effectiveness.

First Strike (nuclear)! .The launching of an initial strate-
gic nuclear attack befcre the orronent has used any strate-
gic weapons himself,

Fratricide: The destructicn :-of warheads'entering an area
where previous nuclear explcsicns have recently taken place, -
2specially during a large-scals attack on a small area.’

Not2: Uniess otherwisea notad, the refarance fcr all entries

in this appendix 1g (2F:17%-79)




d Alar+: A conditicr when fcrzes ars placed in a2

Generatse

high state 2£f rezadiness, with ths vast majcrity of +£he
bombezr £f2rze on grcournd alert rezady for rapid taksoff and the
vast majecrity sf£ +the submarins foreese at s=a,

Hardness: " The ameunt cf pretecticn sffsrded by structural
shizlding against blast, hesat, and radiaticn =ffects of
nuclear sexplzsicns, wusually msasured in peunds per square
inch (PSI). CUNTE figurss ars alsc uyszed, which give a mors
accurate representaticn ¢ hardness. ]

[gn}
bed
>

Intercontinental Pallistic Missils (I i land-bas=d,
rocket-propellesd vehicle capabls cf delivering a warh=ad to
intercontinental ranges (rang=s in =2xcess of 3000 nautical
miles).

Kiloton (KT!: The yield cf£ a nuclear weapcn ([roughlyl
equivalent to 1000 tons of THT.

Launch orn Warning® . This ghrass is now usually, but not
universally, us2d to mean launch of missiles after one side
received electrical signals from radars,. infra-red
satellites, or other senscrs that ensmy missiles are on the
way, but befcre there have been nuclear detcnations on its
territory. “Launch und=2r attack" is sgscmetimes used
interchangeably with *launch cn warning® and sometimes used
to designate a launch after mor2 cenfirmaticn has been
recejived, such as indications that detcnaticns have occursd.
(18:28)

Megaton (MT): The yield cf£ a nuclear weapon [roughlyl
equivalent tc 1,000,000 tons of TNT,.

Minuteman:  The mainstay of the U.S. ICEM force since the
early 1940s. At the present time, the United States
maintains a fcrce of 450 single-warhead Minuteman 11
-missiles and S0 thrae-warhead Minuteman 111 missiles. :

- ME-124: A higher-yield, mcre accurate warhead designed to
replace the MK-12 warheads presently deployed on Minuteman
III missiles. MK-12A warheads may also be daplovnd on MX
ICEBMs and Trident II SLENMs.

Hult;g 2 Independently Targotable Reentcy Vehjgle (MIRV):
Two or more reentcy vehicles carrizd by a single mxssxle and
"capable of: bexng independently targeatad,

Note: Unless ctherwis2 notad, the reference for all entries
in this append;x is (2S:7%-79) :
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MX: A mcre pcwerful, mecre= accurats ICEM ncw in the rssearch
and dsvelcpment stags that may supplement +the Minuteman
forc= ... =

Payload: The wsarcen system and/cr carge capacity of any
aircraft or missile system, sexpress=d varicusly in pounds,
in number <¢f weapcns, and in terms cf missils warhead
yizlds.

Papetration Aids: Equipment, such as decoys, carried along

as part of a missile’'s throw-we=ight, specifically to assist
the reentry wvehicle +¢ g2t thrcugh ballistic missile
defenses. (2Z0:28) .

Pogeidon: U.S8. submarines that carry the first generation

of multiple-warhe2ad, submarine launched Pcs=zidon missiles.

Each sumbmarine can carry 1& missiles,.. Exp2cted +o b=
replaced by Trident submarines during the late 1980s and
early 1770s. '

Reentry Vshicle (RV): That perticn of a ballistic nmissile
designed +tc¢ carry a nuclear warhead and tc reent=r the
earth’s atmespher2 1in the terminal porticn c¢cf the missile
trajectory.

Second Strike: A term wusually used tc refer tc a

retaliatory attack in respecnse tc a first strike.
Silo: Undergrocund facilities €£cr a hard-site ballistic
missile andi/or craw, design=d to provids prelaunch

protection against nuclear =2ff=cts.

Short-Ranqe Attack Missile (SRAM): An  air-to-surface
missile carried by U.S. FE-111 and E-52 bembars.

Single Inteqgratsd Oposrations Plan (SIOP): " 'The plan for

employment of U.S. nuclear forces in wartime, (14:87)

Small ICBM (SICEBM): Alse Pncwﬂ as “"Midgetman", a proposed

. small, single-warhead mcbile ICEM dﬂsxgneu tc be depleyed in
“ hardened transportﬁrs. (15:17) : :

§5-18: . A large Soviet surface;tcfsurface missile,  The
largest ICEM in the world, +the S5-18 can carry =2ight to ten
megaton rang? warheads...

Note: Unless ctherwise noted, the reference for all entries
in this appendix is (25:7%-79) :




The newsst Scviet ICEM zurrently deplceved. -The E5-

5£-19:

19 can deliver up tc & MIRY warheads with a CEP cf arcund
300 meters. (14:164) '

§5-24: A new Ecvi=st ICEM under develépment, The 55-24 is
assumed (o have gapabilitizs similar tc the U.S., MX missile.
(14:90)

§5-28: Anoth=r new Sovi=st ICEM in'the dezvelcpment stages.

It is assumed to b2 a mobils ICEM with capabilities similar
to the proposed U.S. Small ICEM. (14:7%0) '

SSEN: .Nucleaf rpow2red ballistic missile submarine.

Standard Weapon S+taticn (SHS): A measure of'throw-weight of

both bombers and missiles, r=lating rcocughly to a potesntial

warhead, MIRY missiles wculd ccunt cne SWS for every 400

kilograms o¢f throw-w2ight, single warhzad migssilss one SHS
for every T00 kilcgrams of thrcw-weight, and bcmbers one SHS

for =ach €0,000 pounds cof takescff gross wesight for gravity

weapons, and one= SHS per 25,000 pcunds for ALCM carriers.

(15: 29,

Strategically Relccatable Target (SRT): A new class of

target that is mobils, c¢r has an unknewn locgaticn. Mobile
ICBM’'s are becoming very impcrtant SRTs. (he source)

Submarine Launched Ballistic Missile (SLEM): A ballistic
missile carried .in and launched frem a submarine.

Surface +o Air Missile (SAM): A surface-launched missile
employed t¢ countzr airborne threats. ‘

Throw-HWeight: Ballistic missiles throw-weight is the maximum
useful weight which has been flight test=d ori ithe boost
stages of +the missile, The useful weight ' includes the
weight of ths r2entry vehicles, penetraticn 3ids, dispersing
and rea2l2ase mechanisms, guidance devices, reentry shrouds,
covers, busszes, and propulsicn devices (but not the £final
stages) that are present at the =2nd cf the bocst phase.

Triad: - The term used in referring te the basic structure of
the  U.S. strategic deterrent feocres, It is comprised of
land-basad ICEMs, the strategic bember force, and the
{Poseidon/Trident) submarine fleet, ' o

Note: Unless ctherwise noted, the reference for all entries

in this appendix is (I5:75-79)

. .
DRI

ol




Trident: J.S5. submarines ncw und=sr ccnstruction (and
deployment] that ars [(replacingl thes Pcssiden fleet:. Each
submarine will ke able tc carry 24 Trident I ([(C-4] or
Trident II [D-S1 missiles.

Tvghccn: The n=swest Scviet ballistic missile submarine.,
The Typhcen carrizs 20 SLEMs. (14:71%)

VYNTK Figqure: A way of =xpressing target hardness using the.

Physical VYulnerability System, which takes inte account more
factors than PSI1 hardnsss. It is =xpressed in a two-digit
number {Vulnsrablity number}) giving the targets hardness

relative to a ce=rtain damage level, fcllowed by a single:

letter, giving the +target’s rpreadeominant sensitivity to
overpressure  {(P) or dynamic pressure (@) and a K factor

giving an adjustment fcr differing lengths ¢f blast wavs

duration caus=d by different weapcon yields., For examble,
SO0P7 would be a very hard target, like a silec. (1:34-37)

WHarhzads: T™hat part cf a missile, prcjectile, . or torpedo
that centains the explesive intsnded tc inflict damage.

Yield: The force= of a nuclear #xpcsicn sxpressad in  terms
of <the number cf tons cf TNT that would have to be exploded
to produces the same 2nergy. '

Note: Unless ctherwise noted, the reference for all eontries
in this appendix i3 (25:72-79) : ¥
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William E. Hanson was born on 26 Octcber 1954 in Burbank,

Caiifornia. H2 graduated £rom high szheel in  Imperial

E=2ach, Califcrnia, in 1772. He attended the US Air Force

Academy, r=ceiving his Eachelcr z£f Science degree and cru~ -
‘issien in 1974, After completing Undergraduate Pilot
Training in August 13977, he was assign=2d +to +the ES96th

Bomardment Squadron (Heavy) at EBarksdales AFE, Lcuisiana as a

BS2 Pilct. He graduatezd frcm the Air Ferce Institute of.

T=chnoloegy in Margh, 198E,
Pzrmanent address:

%087 Gladding Drive
San Dieqc, CA 92154
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