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REQUIREMENTS FOR TACTICAL NUCLEAR WEAPONS

SUMMARY AND CONCLUSIONS

A. Thils study resvonds to a memorandum for the Chairman,
Joint Chiefs of Staff, from the Secretary of Defense, .
dated 23 May 1962, Subject: ™A Study of Requirements for’ ¢
Tactical Nuclear Weapons and Continuation of the Study of :
Requirements for Generzl Purpose Forces." The study 1s
1imited to consideration of tactical nuclear weapons 1in
Western Europe. '

B. One baslc hypothesis is used for the principal
eanalyses. This hypothesis 1s that both NATO and the
Soviet Bloc will exepglse constraints in the emplo
of nuclear weapons

C. Within the boundaries of the basic hypothesls and
study guidance, the Study Group examined: —_




P. The report that follcws describes briefiy the
raticnale and data whlzh supposrt the conclusions reached.
Amplifying analyses are contained in appendixes to the
baslic repcrt. Additicnal backup L3 available In studles
conducted by agencles that assisted the Study Group.

G. For convenlence, the Study Group's conciusicns are
listed ahead of the basic report.

" TOP M CRET
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METHODOLOGY

1, Guidance. Guidance for the study was provided in a
memorandum from the Secretary of Pefense %o the Chairman,
Joint Chiefs of Staff. dated 23 May 1962, subject: "A Study
of Requirements for Tactical Nuclear Wearcns and Continuation
of the Study of Requirements for General Purpcse Forces," and
in Item 23 of the Master Project=z Lis%, dated 29 M 1962
which directs the Chairman, Joir< Chief: of Staff

ctudy effcri wasz dire: “Cward zatizlying both

B regulrements. The 0ifice ¢ the Azsistant Sccretary
q-ir -

Defense (Comptrollier), the desigrated point of contact,

2. Scudy Sequence. To accommodate the interaction of
tze various elements of the problem the Study Group used a
planning sequence that proceeded frcm objectives o policies
%0 stravegies to force levels. Irn order tc apply this tech-
nique most effectively, and ftc determine +the cumulative
effect of actual force capabilijies. it was rece
arrive at an inltial asseszmer.t/é

3. Other Contributirg Agercie:. Far.y in %he study sequence
tne Study CGroup isolated reseca-crhable zub-tasks. Requirements
were piaced with the Military Serviceé. c*her agencies of the
LCepartment of Defenze, tne A*omic Frerg:y Coemmiziion and
recsearch crganizaticnz under cor.wrag* ¢ rhe various Services
to develop®required bazic infermaticn and 0 perfcrm analyses
in their speclaliy field:s tearing on Zeéiec*ed aub-tasks.

Tne 3Study Group centrai:zed the funciion:s of providing

- amam

situavion:z and asgump*ion: for each of the agencies that
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conduc*ed exercises or prepared suud}e:, A partial list of
inputs from contributing agencles follow::

... -

4, The <acticai iland battlie waz examined in the setting
of a manutal map exercisze estabiisrned as a coordinated '
effort by The Combined Arms Group of the Ccmbat Develop-
went Command and ~<he US Army Ccmmand ard General Staff
College of the Qontinentai Army Command at Fort Leaven-
worth. Kansas

e. The Alr Battle Analysis Divisicn of Headquarters,
US Alr Force conduc*ed a serles of air battle games which
were used to pinpoint the different times that* .air supe-
riority could be determined under %the varylng assumptions.
The air battle considered the en<tire central region of
Furcpe. Reconnalssance and s%irike sor%ile:z used in the
war game in support ¢f the land tattle were within the
residial capability of the tac=ical air forces.

g. The Military Services provided ccllateral studies
on dual' capability. nuclear weapcn syszem characteristics
arid empioyment, commarnd and conzirol of nuclear weapons,
and reconnalssance and surveillance.

v, 3ituations Analiyzed. The methodoicgy empleyed and
study inputs described provided the 3-udy Group with infor-
mation permitting anaiy:es of several variations of basic
situations.

a. General War. Two basic situations were examined
in detail: = N

TOP CRET
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Cursory examinations of variations of these two basic
general war -‘situations were also made.

TOPRSECRET
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BOLE QF TACTICAL NUCLFAR WEAPONS

5. Distinction Between Tactical and 3irategic Nuclear Warfare,
A brief description of the differences between tacticai and
strategic nuclear warfare as well as their interrelationship
defines the Study Group's area of emphasis.

}

Figure i - Spectrum of Battle,

b. The REMOTE BaZt%ie. Strategic forces have +asks
that include destroying enemy nuclear deiivery forces,
military controls and Zndustrial fiocr space by selective
and controlled application of strategic nuclear power. ;
The nature of the :ftrategic battle, with i%3 cysle of.
strike and countersirike actions, paralieis thaz part of
the Spectrum of Ba*%tie “itled the REMOTE Ba--ie, The
purpose of nuclear weapons in the REMOTE Bat-ie is
selective destruction, Targets in +the REMOTF Battle
area £re generally fixed with respec* 7o Terrain. have
various degrees of hardness and lend themseives +o
comparatively precise¢ location. The REMOTE Battie is
characterized by the ability to exercise a high degree
of centralized con“rol over delivery systems and target
selection and by the comparatively finite na<ure of the
target complex under attack.

c. The INTERDICTION Battle. The purpose of nuclear
weapons in the INTERDICTION Battle is to breax the con-
tinuity between the forward and rear areas of the theater
by rupturing routes cver which treops. munitions and
supplies are moved ard attacking ur:i<s'and :supplies in
transit, Reserve formations. frains and headquarters
with a frequent mcvement rate (at.least crce each day)
are types of moving “argets. Fixed targe=s whese
destruction will create obstaczles t¢ movement constifute
the majority of targets-in. the INTERDICTION Battle aTea,

TOP ; CRET
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d. The ENGAGED Battle. The INGAGED Battle is charac-
terized by the requirement to rmaintain or to lmpose control
over an area. Target destructiosn %akes place to the extent
necessary to gain control. Targets irn %he area of the -
ENGAGED Battle consist cof a campina~--n of targeis that
move at varying speeds ranging from $upply dumps with an
infrequent movemen:t rate to ccmba® forces tnat may be in
motion as much as 50% of the +ime.

‘e. Segments of he FNGAGED Battie,. The ENGAGED Battle
area can be broken down 1nto two dis-inctive segments as
follcws:

(*) Brigade Area of Ergagemen*. The most important,
‘rom the point cf view of <he requirement for control,
3 zhe Brigade Area of Engagement which encompasses a
arrow band astride the zone in which the opposing
. Icrees confront and mix with each other during the

course of battle. The Brigade Area of Engagement is
that part of the eantire Specirum cf Battle where deci-
sions in the land batrtle are reached.

4

[ "a I ¥ A

(2) Areas of Responsibility. Behind the Brigade
Area of Engagement there are areas of responsibility
varying in depth in approximate relation to the extent.
of influence and responsitility of the respective T
division, Corps. army or army groupn.commanders who
have resources at thelr command to influence the
kazt=zle,

f. Targets. Targets in the ENGAGED Battle area can
assune a varlety cof patterns. Cenera’lly speaking,
targets near the zcne of contac~ are comparatively small
and move frequently. As the di-+ance tehind the zone of
contact increases. wargets will becore larger and tend
=0 move less frequently. 1n adii<ior. targets of a semi-
fixed nature begin +o appear. such a:s maintenance areas.

g. Use of Terms, 3pectrum of Ea-- e, ENGAGED Battle,
Erigade Area of Engagement, INTERDICTION Battle and REMOTE
Batrtle will be used within *re context described here
“hreughout this repors.

TQ %CRIET
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a. Disposition of Forces. The enemy's forces are the
primarw These forees
are disposed throughcit the area d the, zone of con-
tact 1n varying densities * The pre-
attack density 1s shown in ¥igor . .

Flgure 2 - Pre-Attack Distribution of Soviet Forcges.

The lccaticns ef high density areas changé as the attack
progresses. This change is shown graphically in Figure 3.

igure 3 - Changes in Distribution of Soviet Forces
as Aztack Progresses. '

Hormally, the attacker must expose a greater percentage

of his forces for longer periods of time than the defender
in order to move towards his objectives. In addition, he
Tust increase the density of his force in order to succeed
in the attack. In contrast., the defender has greater
advantage from the protection afforded by passive protec-
tive measures.and the higher casualty producing effect

per weapon resulting from the higher density of attacking
forces, Paradoxically, the time the defender spends in
protected positions increases the probability of being
scquired as a target.

(%) Air Superiority Battlie. There is an uncertainty’

as Lo the:time that the ourtcome of the alr. superiority
batule 'will: be determined.. Urnder ihe situations.war .
gamed, the earliest determinstion. wizh NATO favored,
would require (Appendix E,
Annex 5). Durlhg this same- of time., enemy-

rournid forces wouid move thr ie _defensive’ sereen

period.

.. Annex :

(2) Troop Density. Troop density varies throughout

the depth of the battle area. The most detailed analysis

TOP RET
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has been made within the firstmgf the zone

of contact (Page B-99. Appendix==, Annex :). The Study :
Group has analyzed a range of troop densities sufficlently !
broad to cover the probable densities that may occur. .

(3) Target frequency. _ j

(a) Targets occur with varying frequency and in
markedly varying conflgurations throughout the depth ;
of the battle area. Target detection and identifi- :
cation vary with the distance from the zone of con-
tact (Page B-10%, Appendix E, Annex 1). In examining . ,
the target array presented to the ground forces in
the engaged battle; the small targets will be the
class of target most frequently presenting an oppor- ,
tunity for precision fire and which can be ideritified i

"and attacked. Distributions of finite targets in the a
argasof the engaged bafttle are shown in Figures .4
an . - "

Figure 4 - Pre-attack Distribution of-Targets
in a Soviet Front. .

Figure 5 - Average Target Density - US Deploy-
ments, .

Figure Y4 shows the expecfed distribution of enemy ' !
targets while Figure 5 is a prediction of targets

ower densivy of US targets close to the zone
of contact results partially from the fact that

In addition, there

(b). The enemy‘s major strength for sustaining
the attack 135 in the mass of :ihe larger units to : ;
the reary-which are ill-defined for purposes of . - j
identification, although intelligence. will indicate ’
approximate locations.. Therefore., it would appear
plausidble '

even though lower troo

p densities can:be expected:
there. ' : Y :

(¢). The narrcw band o
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requires coptinued efforts to locate targets
accuratelym This 1s dictated
by gene _tactlical considerations. Also

‘Targets in this zone
create the requirement for quick reaction. quizk
kill, precision fires because of the immediacy
of the threat. However, the use of area fire*
for this zone cannot be excluded entirely as an
option available to commanders, although fire at
acquired targets is more reliable and devendable.

(4) Troop Safety. Troop safety in relation to
weapons effects radii coupled with delivery system
accuracy comblne to establish a limitlrg condition.,

The graph in Figure 6 shows

(5) Effectiveness of Fire.

(2) The effectiveness of nuciear weapons in .
relation to target movement or displacement falls’
off rapidly with respect to time after acquisition.
Target kill probabilities against infantry. armor
and command installations are shown graphically
in Figures 7. 8 and 9.

Flgure 7 - Target Kill Probability, Infantry.
Figure 8 -~ Target Xill Probability, Armor.

Figure 9 - Target.Kill Probability. Division
- and Corps Headquarters.
= -.=Thése flgures support the requirement for quick
"7 T-response delivery systems, with minimum time
77 7 _"-elapsing between the acquisition of the target
: and the time that the weapon is detonated over
the target. *

_*'See}ﬁEBSSary

q=

e
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(b) A primary factor gcverning =he deployment of
goviet forces will be the expec<t:zd effectiveness of
NATO's nuclear fires. With rcased dispersal of
troop targets 1in rear areas

the vaiZe 2f preclse target

ocation 1s i sned. If area Tires are used
against the rear-most areas of tne engaged battle,
damage effects per weapcn deliversd varies directly
with the densi*y cf enemy format:cnsi., Area fire
gives a lesser expectancy ol damzge on a weapon-for-
weapon basis. and. thererore. rezulres more weapons
to destroy a g.7en fo-ce. Converzely,-1%t offers the

 probability of earlier destructicn f the cpposing
force, with atterndant fewer casuzlzies suffered by
the friendly force.

(6) Target Types. The targets presznted by elther
side in the conflict are of numerous varleties but are
categorized intc hard, medium and scft types as is
shown on the table below:

Weapons Effect

Target Type Example That Governs

Hard Tanks. Artillsry Elast (dynamic over-
Pieces pressure)

Medlum Troops in Miclear radiation
Foxholes

Soft troops in open Nuiclear radiation

or blast depending
¢n yield (Protec-
=ion from thermal
assumed- for troops):-

‘(7i'ﬁ§§éésment. Coo ' ‘ o -3

~ _(a) Target Areas. Three diszint:ive target
‘areas. are apparent from the fore The first

o
ZZlng -
L
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covers the areamfrom the
zone of contact and can De 1lden=-_{ied more specifi-

cally as the interdiction zrea.

Tne frequent change
in location of *the zicne of contact and the
e of movement cf individual targets

quick-respcnse requirement.

in dep >s characterize changling <roop
densities. a somewhat highe" uncerfalnny of
target locaticn an :

for each target.

targets. Moving targets must be

engaged as quickly as possitie following
acquisition.

P Targets in the
&n te engaged by

4 can be delivered
51-der response time.

{(t) Ca ; ] Weavons employed

Weaponz ernloyed in the

e Area Urcertainties. The preceding sub-
paragraph: has discussed varlables, each ¢f which will
occur: in- some. degree. In addit ion. <rere is some un-
certainty ‘associated with the~ucnd+tzc:s that fcllow: C

(1) Logistics and _Command and C*"*cl. The de-
gradation of logisties, communica:::n-, and transport,

is uncertaln because the priority c? enemy targeting
is not known.
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(4) Deliver stem At<ri=ion. Tr=2 attrition of
nuclear delivery units con bozz siizs will occur.

"This attrition probably couzld be cznstdered as being
. An exception occurs wkea the systems
one side outrange the comrarab’s :yztems on the

other or when one slde enioy: a2 substantial margin
of superiority in warhead anZ =z=is:ziie availability.

Objectives

a. Background
(1) The fact that a militzr

[£2]

-
-
-
-2

to enforce
1ts will on its opponents: =olcyment of some
weapons will depend upon the tac<i:al situation
that exists during a particular enzazesment. Some
wWeapons can be On talence, the

the extent that such objecti-es ze established.

(2) The objec he ene~= he- ignificant
bearin

tives of

-z2 standard objective
of any milltary force 1s to ®ez= forces of the
opposing side. However, the zetnzis employed can
range from attempting total znnizilazion to %he
application of cnly that forze re:;i--d to force
capitulation of the enemy. = 1
follo t

No sign eveiopments aVe c-zer. identified sfnce
the report was prepared tha%t wouil zhange the approach
to the problem under considerazion. consequently, no
separate analysis will be przsenisi znd the policy and
strategy considerations in Arpenizz 2 of the ISA study
have been accepted as the poins < derarture.

TOP SECRET
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(4) The United S¥ates has provided nuclear armament
to the NATO countries and currently is cozmitted to
do so in accordance with the statszent by the Secretary
of State in December of 1957 to the North Atlantic
Council.* However, the objectives which were set
forth at that time,

b
the Se

Objectives. To meet the broad_ostjective stated
cretary of Defense at Athens

N RN YA T

i-‘k.:l!;éﬁﬂ'm' £

ST

* 3peech of Secretary of State at the Second Session of the
NATO Heads of Government Conference, December 16, 1957. -

TOPZECRET
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9. Further Considerations. Tz =s*-er anderstand how
—eiza OIS 0Erations, To ts Joebe S
NATO objectives migh% be fulfilied in ac-ual nuciear con-
filct. 1t 1s necessary to examine aTO tians for employing
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nuciear weapon The Study Group. =herefore, reviewed and

ana

vzed ex stfﬁg NATO planning documents




10. Hypotheses. Having discussed <he role of Tactical
nuclear weapons in Europe, 1t 1is necessary. bcefore attempt-
ing to analyze quantitative requirements. 0 examilne g
range of possible conflic% si*.a-ions in Europe in order
0 select the more probable arcas as the basis for detailed
analysis. The group. therefore. adopted the: foliowing
hypotheses:

Fach cituaticn ccuid begin “rder cord:ricn: cf snrategic
WAarnlng cr no strazegzoe warring and -al-ical warning or

nc <ac<ictal warnirg.

TOP T
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d. From the matrix of possible situztions shown,
Figure 10 - Situation Matrix, the Study Group selected
for analysis the cases indicated by an asterisk. Cases
indicated by an asterisk in.a circle wzre considered
in detail. The details are presented in Appendices B,
D, and E, and the method used to deterzine survivability
is presented in Appendix B. The Jollowing paragraphs
presigt the summary results of the cases analyzed in
detall.

TOP ET




-5, Determination of :
delivery systems was base

n an evaluation cf' g

A ccuparisen ¢f ground and air very systems was not made

zinc2 this weculd require an analysis cf theater alr defense

syctems which the directive reserves for a later phase of the

study: The weapons derived could Dpe delivered by a mix of ailr-
and zround systems.

19. Nature of the Modei. Estimates of the number of nuclear
weapcns required are drawn from a mathematical mcdel developed
in a study by the Operaticns Research Office for the Department
of tne Army (ORO-T-386.. Weapons requirements are established
as tne-sum of delivered weapons necessary to produce a desired
effect and weapons lost tc enemy acticn. The method provides
a pacis for gaining an insight into requirements, even though-
1% 15 thecretical and has the limitations arising frem a high
dezrse of aggregation. Inputs for the analysis include:

- P )
A

T sy e

v
20 Derivaiicns of Inputs. For puspeses of this study the
valias acsigned the factcrs listed aobcve have been derived
s fcilews:

TOPFSECRET




¢. Weapons Effects, ' oo —

(1) For simplicity in ccmputatign, the analysis
to follow is carried out in terms

relative densities have been examined. These

TOPSECRET
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LY

iy ca’cu

2; In order tc simpl

the variocus

d. Relative Rates of Nuclear Fire.

R TP

(L) A count of the estima<ed 3ovzaz de very vehicles

means does not- immediately translaze

The rates of Tire <het Lav> ceen use
sustained rates of fire wnicn “aTe cser. furrished in
e 16, of the Annex tc Apperd:ixz 4, Intelligence.

(2} Utilizing the abcve infcrmaticn. the estimated
Soviet rate or Iire per army Front t2r 3ay is estimated

as:

. TOPS®CRET

are the
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" . (3) The rate of fire éapability developed ahove
. ndicates that the rates of fire imguted to the
Soviets in the foregoing examples ed .




8. End-0f-Engagement Criteria

(1) The eriteria used for dete
of the land battle is the meacsure
The criteria, therefore,. for the =
_ will.ibe. based upon-a leyelecfeq%s:alties'figure
+ aPésult. from nuclear -casuaitiss aiene. No atiem

- made~to consider the: intangibies

.of ‘battle that

has: proven crucial“sﬁéh'éE'L;ad@réhip; morale, e

to continuing combaty~ maneuver ari surprise, 'Th

following three factors are pert
the .end of an engagement:

inent in determi

TOP 9CIRIE'II’

:iinini the outcome e

nd of the engagement

ey P T P

- AR { LTS b
g mbbiogiesia.

e ———— -

which

pt 1is

history
Xposure
e

ning




(2) Therefore, in this study, the engaged battle
ends when: N

2l. The Analyslsg of the 3round Combat Model

a, The Gamgaigns. Four forze ratlos have been analyzed
in this study. etalls regarding inputs, calculaticns and
data are given 1in Appendix &. The forces and troop den-

sities considered are outllined in Figure 12, ‘

Figure 12 - Zampalgnr Situations

b. -Firing Rate and Effectlveness. In the mcdel nuclear
firepower of each slde varies directly wilth 1ts numerlcal

c. Resuits.. The results of thé analysis are shown on
Figure 13.- : T '
.- Figure 13 - Over-ali Summary of Situations
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For each situation the first cciuan 1hc1ca
ra f fire based upon the equipment »g-

uring the period
oviets are still

- This illuscrates the value of

a high rate of fire. NATO ,losses were less, and the icss
Inflicted on the Soviet was slightly s*eater, than in the
same case for the ectimated rate of .fire

22, Short-range Nuclear Weagons

8. Thus far, this study _has énalyzed the implications
of the relationship cf the

he zcne of contact, ihe n
ate a basis for the requirements

have relatively
ermining the relatfy
s to establish the eas

may be fired. After these
relative

method of de*:

equired for overage
random fire ¢
fire for each

! eterm!ned. The are or zone of
are bas on- troo -
oop= a<<umed : :

for friend_

soft. targets are shown in Figure

Figure 1% - Areas and Yields fer the Engaged .
Battle _ .
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23.qﬂedundancx. The analysis in the precedirz para-
aph and ure 1 dicates a coverage of tarzet zones with
H Additional case studies utilizing
~¥ne Bendix computer re made with selected weapon systems

and their weapon mixes. _Based on computer simulatiorns of
ound combat the total required to achieve success in

If the effectiveness of various m e-range
gro elivery systems 1s analyzed utilizing the success
probabilities charts in Figure 15,

Figure 15 - Probability of Success in Attack

and, the Weapons Effects table, Figure 11, the conclusio

re required.

24. The Use of
Land Battle.

a, The foregoing analysis has been confined to the area
Wh‘a zone of conta
nation was also made of the capa

this same area. This
to answer the question

in Support of the

evaluatlon was made in an effor
as to whether or not external forces a _could do the
Job and to determine the impact of the on the engaged
battle. In this analysis, consideration was given to the
followlng:

(1) The techirical capability and feasibility of these
systems in the interdiction role.

) e A
in- the 1ligh ol troop safety

b. Analysis -
(1) On the basis of the

f the weapons systems
ommand and control.

oF various -
owing table:

long~-range systems are shown in the

TOPR RET
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ould provide a

tq attack those targets which are Suit-
able fo them
__Lhnd which are beyond the range capabilit

of other programed

owever ’
responsiveness for.any system woul ffer appréciabl
depending upon the.number of command echelons processing
the fire requests.. :
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(2) In the examination of the capability of external

forces to support the aged battle, consideration
was given to the mos

These systems could be
employed very effective y under an area fire doctrine

assuming adequate warning and protection is provided

to NATO ground forces and assuming the zone of contact
would remain stabllized during the_pre-planned attack,
This is a low confidence assumption particularly 1f the
war starts conventi . If the conditions of the
assumptions are met g

e line
of contact. en itie time required to trffismit fire .
requests through command channels to the external forces

and the uncertainties of priority of fires are considered -

together with the requirement for warning and stabil-.
ization of the zone of contact, 1t does not seem feas- .
ible to plan the use of external forces in the close
combat area. ; -

29. Alternative_

a. Total Fngaged Battle Regquirements.
battle, estimates have been given in terms
and weapon requirements have been

us deployments and densities. The inclusion of the:
“firepower can be computed using the rate-of-fire
analyses that have been outljined above. An estimate of w-
the relative percentages of

was previously made using r
hig

(2) Model results were checked against-the actual

war game results and close similarity between the out-
comes was obtained. Therefore,
the results from employing the

n order to defeat opposing
Soviet Bloec forces. The mixes and results are shown ‘
in Figure 156, :
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Figure 16 - Distribution of Yields
(3) Figure 16 shows that as the
owever, these
results were obtained on the assumption™Chat _
——, (s 2 Pn or
e purposes of this ana is In order that the
dcoum be obtained. Tt is
also evident from the analyses that the
¢. Conversion to Actual Weapon emphasized
in the foregoing analysis, is merely
a convenient unit of measure for the aggregate of effects

(casualtiesg) required, but it offers no insight into a

to actual weapons depends
ffectT™eness of the mix of
al weapons relative to that
weapon. As explained in the foot-

?

—

the conversions shouwn are based upon the effectiveness |
factors relative toﬂshown in Fizure 11. The latter
are based upon the elfectiveness of weapons in random fire.
Therefore, the actual weapon numbers shown in Figure 17
are those which would be required for delivery under

random fire. As such, these actual weapon mixes

They also ¢
analysis of
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‘ Warheads in these numbers could
probably be made ava le but it is doubtful whether the

appropriate delivery potentials could be maintained under
operational conditions with the units on the present and

planned orders of battle. The implications of this con-
clusion should be urgently examined." |

25. Analysis of_Alternatives.

a. Desiegn of Stockpile Alternatives. The alternative

stockpiles computed in Figure 17 must be judged on their

ability to fulfill the objectives for allacating nucle
weapons to the NATO Central Region. The _ .
selected are intended to meet engagement criteria in twd

of t three target areas previously.developed, i.e.,
' Requirements for

s have not been included. The alter-
ave been weighted differently in

o0 1llustrate the variations that can be obtained.
“Xs previously pointed out, these alternatives have been
computed on the basis of random fire requirements. To
permit a uniform comparison, the alternatives will be
compared in this form. 3ubsequently, other factors
influencing a realistic stockpile determination will

be Jdiscussed. .

b. Comparison of Stockpile Alternatives. When compared

to the objectives for weapon allocations and the require-
ments for yield mixes, the alternative stockpiles offer
the following advantages and disadvantages: _ ey

L
.

i

(2) Alternatives II, III and IV. Alternatives II,
IIT and IV differ from I and V primarily by adding

T@WT



¢. Selection of Situation for Stockpile Computation.’

kind of change in doctrine that would require the
greatest adjustment by either side would be a large
increase in mobility. The type of mobllity envisaged
under such a change would be reliance on vehicles that
would be essentlally independent of soil trafficabllity;
however, because of the time required to cdevelop and
acquire the vehicles, it 1s unlikely that such
doctrinal change could be realized by 1567.

d. Stockplle Com ‘tation. Under the conditions of
Situation B and 192
ternative

NATO stockpiles II, III and IV have been computed.
Results are shown in Figure 18,

Figure 18 - Situation B NATO Stockpile
It should be pointed out that

corresponding

e. Advantages of Alternative IV Stockpile,
Alternative offers the highest assurance that ground

commanders can gffectively e e ard deszIr the
targets in the W from the
zone of contact. e reasons are: a
(1) This stockpile matches the areas into which
different ylelds can be fired as developed in

TOP RET
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Of the sltuations examined tuation B uses more } -“‘_
- probabl barring a radical change _
in deplo t doctrine by NATO or Soviet forces. The




Figure 14, Areas and Yieidz rfor ire Engaged Battlie,

In addition, the :sic:xvilie ma::he: -re expected rnreop
density developed in Figure 2, Pre-A-rack Distribution
of Soviet Forces, and Zarget densi*s; shown in Figure .,

Pre-Attack Diztripition of Targets.
gec Tively

IRSRON 5 .
| | .
| . ‘

ns to

employ effective area '

\ consistent

(2) There are sufficient weapons +o
. engage t in the high density zon
i < ulck uick

e T .

(3) There are sufficient high yield weapo
permit the ground commander to
fire in
with troop szafezy requlirements,

(%) There are safficient weapons to
effective diztribution to alll

ermit

0 permit the
defensive engagement o €éavy ground attacks and

to provide suitabie levels of resupply. The numbers
of weapons 1n Aiternatives II and III are insuffi-
clent for théeze puIrposes.

f. Implicaticns

(1) A% %he rfirs+ reading. the numbers of weapons
suggested apvear “c be unreasonably h »  Howeve
these weaporz are =hre requirements fo?
and the delivery in--3 orgaric to *he
well as fer delivery uni*s provided by
tactical air fecreces for the lard battle,

Asscclated with ile

Preferred Stoc

(2} One exampie of a boisiple diztribution of
weapens that might be fired from various types of
delivery units ic derived in Flgu:es °9 and 22:

Figure ‘9 - :5timated Number of Nuclear
e weaponlneliyery-Sy:tems - ~

[ ples omr e
o

S ﬁfgﬁ}e 290 . Pcssible_DfStribuEicﬂ cf Weapons

Tactical air iz indicated for ceveral weapon yields

With no numter asscclated wi*h the tactical air

delivery sys<em. Any uze of tactical air wouid

. reduce the numker of weapons per launcher shown, -
For rthe purpoze; of “hils display, weapons have-been -

50
b
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front, the number ol forces deployed and the ver :
limited raie of the deliveri sistemi theh

)
T@PMM

divided Into company support, battalicn-brigade support
and divislon corps and army support cn the basis of
yleld and dellvery system range. Thils relationship

is conslstent with wezpon employment concepts developed
elsewhere in the report, in that shorter range delivery
systems have smaller yields beczuse troop safety 1is
involved and because a better target zcquisition capa-

"~ bllity at shorter range permits a lower yield to

accomplish the desired casualty effecth

" (3) The planned US division (ROAD) will have varying i
numbers of battalions in a division. For purposes of
computation, ten battzlions of three combat companies
each 1s a reasonable zssumption. Other NATO divisions
wlll have approximately the same structur

| The US Army has also establlished a
reqQuireme for a nuclear round for the 155 mm howitzer,
This tube artillery plece exlsts throughout NATO and

8 been assumed to pe ayallable on the basis of

Cons ) length of thé entire Central Reglon

N

]
{
|

(4) In summation, if NATO ferces zre to be

n no case does the rate of fire

Y the launcher preclude the delivery of
this number of weapons. However, the pre-hostilities
distributlon of weapons and the logistic system to

TOPSECRET
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vrovide resupply of weapons to launchers would have

a distinct bearing on the total d=llvery capabllity.
The delivery problem has not been exarmZned in detail
for the same reason thzt dellvery systam effectliveness
was not examined. Accordingly, thls Is simply a
rough estimate of the capability of tozal delivery
systems that could be available to deliver tofal
number of weapons provided for in the stockpille.

. Factors Affecting a Realistlc Determination of
equirements

(1) A realistic determination of
mnents 1s a complex task dnvolvl

factors ny of which
e analysis presented thus far has

¢0 Soviet Bloc capabl
addition, the analysis has taken account of|

9 oe infllcted or. the enemy.
; pon earlier analyses

The resulv 18 a requirenment for

(2) Ct.er factors affecting total

equirements. In view of th=z

TO CRET
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oviever, Lt ls congldered-
i restrictisns would modify
the requirement in this case. The z=ffzct of target

acquisition will be examined tzalow. '
3) Additicnal factors, (S
and delivery systems in

requires Zurther study.

h. Effect of Target Acquisiiion Czpability on
Requirements '

(1) As pointed out earlier in th_s study and in

-Appendix J, there 1s uncertair: tar B
acquisition capabllity beyond the
zone of contact. The questiorable zarget acquisition

capabllity creates a doubt corcerning zhe ability to
reduce yleld re ements for the cd=li<
with ranges over
over, target dri
ness of acqulred target fire
longer range ground delivery s7ystecs
of Annex 3, Appendix J).

(2) On the other hand, thers !s & ralatively

igh probability of acquiring <arge<s within the
H Dirsc< employment -
ainst visible targets can be expested to be the
rule, and acquired target f{ire will prsdominate in
this area., The degree of laproverment :of acquired
target flre over random fire ras no: tzen examined

in detail in this study.

1. Posasible Reducticna Resulting from Target
AcquisTtion Tmprovemsnts, 1Two Separatz investigations

suggest that an appreclable refirement is possible in
the area covered by an assured terget acquisition
capability ‘In reviewing these cozparisons, it Should
be borne in mind that troop deﬂsﬁuy factors, weapon
avallability and rate of fire were no: the _Same as
those used in the model that was analyzed.* This
comparison simply points up the racess_zy for a
continuing exploration and for developzen: of
additional factors that can be uszd ccnfidently,

#
il
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1) An analysis of the employment of t

ne ratio of improve-
re can be assumed as
approximately four to one. Prompt casualties are
considered more vallid as the basis than delayed
casualties in this case because of the’ 1mmediacy
of the threat.

(2) For thd_la computation of the
cagualty expectancy per Weapon fired. has been made
in Annex 3, Appendix C (see Figure 8). The

: : in thig.ggse 18 the S-inch Howitzer

ner systems with

. g . !
be comparable. This computation indlcated _Lnat over
the range spectrum of the 8-inch Howitzer_
congldering a mix of moving and stationary.targets,
This figure 18 in reasonable sgreement with data from
the Leavenworth map exercises, The corresponding
random fire effectiveness from Figure 11 1s 21
casualtlies per weapon. For this examination the
ratio of improvement for acqulred target fire can be

assumed as gbout two to oOne,

(3) Based upon the improvemsnts over random fire
estimated above, the on-targst tactical nuclear

weapon requirements of Alternative IV could be modifiled

as follows:

TOPMSECRET
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POTENTIAL DEVELOPMENTS T3 IMPROVE
TACTICAL NUCLZAR PO35I3ILITIES

27. Weapon Design

er reinforces this point when he states,*
"The United States does not have the possible arms and does
not have the military organizaticn that would be needed
for the successful waging of a limited nuclear war. . .
We have concentrated on bilg weapens for big nuclear
conflicts, Some good work has been done on small,
lightweight nuclear weapons of the type that would be
used in limited warfare, but in this field the future
possibilities greatly exceed the present accomplishments.”

-_____.--\

[

* Page 287, The Legac§ of Hiroshi=a, Zdward Teller and Allen

Brown, Doubleday an ompany, Garden City, NY, 1962

T
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"~ (2} A second us:ful spplicstion of Buried weapons
would b= against targ-=ts ¢losz to fna zonz of contact.

A dsep undsrground burst eould b= zmpisy=d closer to
unwarnsl fri=ndly trocps than any o=har tyve Lurstk

of the sama yis13, Thi3 I3 b-cauz: =n- effects (tharmal
anl railation) trat -asdang-r fri-aily Trocpa ars
Supprs23:1, Hrwevsr, grouni 8nccR from ths burisy
dstonatlon 13 sufflci=as %o ca.s- Cazusltlizz to en=
troops and damags T3 =asmy 1n3t3llzticns, Figur= 22
Compara: weipon aff-cwi for variocu: nalfghrs (d=pthz)

of burs®,... : i

- oL - -,

Flgurs 22 - Jomparlaon of ESfza+a- -‘ - ’

Bor balow ground tursts +hs two crazar radlus
2Vir- damags:, Flguras 22

linz marks th= ar=zi -f
shows that alr blasze,
Ar2 s3sv=r=ly 2ttzn,aca
buprs*.
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DJAL CAPAZTTTTY

28. Problem Areas., The Study Group is unable to present
any quantltative evidence directly related to alternative
solutions of the problems associzted with designing dual-
capable ground forces. Certain problem areas have been
isolated and considered in a subjective manner. These
problem areas are presented in the paragraphs that follow
to assist in further study of this subject., For the
purpose of examination, a dual-capable force is defined
as a force that can employ eilther nuclear weapons or non-
nuclear weapons or engage in either nuclear or nonnuclear
combat with equal facility,

. a. Nuclear and Nonnuclear Combat. The prineipal
difference between nuclear and nonnuclear combat 1is
the devastating damage of nuclear wea 8 1n contrast
to conventlional explosives. However,

onsequently, noppuclear weapons will
€ requlre O compensgate for the N
s well as to engage
targets at do not warrant the expenditure of a i

nuclear round.

b. Survival. A major reguiremen: for any military
force 1s to survive under enery attack. Damage to
equipment and static or sem!-static installations will
be much more severe under nuclear a:ttack than under
conventional attack, Thus, redundancy in .acilities
and equlpment becomes a requirsment to compensate for
higher loss expectancy. Extersive damage 1s expected
to reduce the number of items of major equipment, such
as tanks or trucks that can be restored to operating
condition by repair. Thus, 1in nucliear war a higher
equipment replacement rate can be expected.

1 losses will likely
d are expected to

Personnel Losses, Perscn

d. Troop Density. The requirement to survive creates
a demand to reduce exposure of vrocp units which can be
accomplished by dispersal. Cecnversely, some degree of
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troop density must be maintalned in selected parts of
the battlefield in order to stop the enemy from gaining
his objectives or in order to overcome the enemy so that
friendly objectives can be attained. These two require-
ments are almost diametrically opposed. It 1s doubtful
if there can be a complete reconciliation. There are
two methods by which a partial reconciliation can be
accomplished. PFirst, forces can be provlided with an
improved mobllity so that mass or necessary troop
densitlies can be provided at places and at the time they
are required to accomplish speclfic tasks and subse-
quently dispersed in order to improve the ability to
survive, A second method, compatible with the flrst,

is to practlice operational procedures that will require
moving wlth 1irregular frequency and forming irregular
patterns at stopping places so that the unit 1s difficult
to ldentify and to engage as a target.

e. Required Capabilities. In the ground forces it

is highly questionable that there could be a force that
is limited to a nuclear capability alone., There are
delivery units that have only a nuclear capabllity, but
they are not forces by themselves. Other units having
only conventlonal capabllity are required to engage

" targets not suitable for nuclear attack. Some unlts are
capable of delivering nuclear or conventional fire with
equal facility depending solely on the presence of proper
types of ammunition, Consequently, the Study Group has
bteen unable to visuallze the type of force that would
offer a practical comparlson between nuclear and non-
nuclear forces, Each ground combat force must have a
capablility to engage 1in both nuclear and nonnuclear
ground combat because nuclear combat is not expected
to be limited to the employment of nuclear weapons alone.

f. Procedures. Procedures governling the security,
safety and employment of nuclear weapons, coupled with

inherent military discipline in organized units, should
provide a hiih-levei i ﬁssurance thatP

111 be wIthne Tom conven-
tional combat. ene ¥y speakinz, procedures u 11
are established that cou

g. Conflicts. in Reqguirements. These conflicts

between the requirements for conventional and nuclear
combat appear to require

TO CRET
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(1) Survivaovility in a nuclear environment while
maintaining a degree of mass that will assure defeat
of the enemy,

' (2) Improving mobility with a vehicle or vehicles
that can survive in a nuclear environment,

(3) Providing replacement supplies in quantities
that will satisfy the with-
out creating liarge static and semi-static ing¥allations
required to accommodate supplles pending requests

for their use.
(4) Provi

din at will
.short
periods of tIme,

accommodate
— 5 mproving actlve defenses agalnst any form of
attack, which will probagbply result in an
ncreas -

in resources committed

(6) Providing an ‘appreciable overlap in delivery

capabllity to insure avallabllity in the event of
(7) Providing extensive
It would be desirable to
augmentation

headquarters to permit sustained
operations while being prepared for losses of some
headquarters and an attendant capabili.y to assume
control by standby headquarters. )

it

© e e, et
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AREAS FOR FURTHEZZ ST OV

¢9. General, During the development o the study, a

number of uncertainties develop
of resolution. 1In addition, St
indicate possible areas of expl
the depth of knowledge of the g
war. These topics will be d'sc

30. Improved Data Base

under the terms of the
of 23 May 1962, to be g
Rather than a separate study

ecre

Group wa

subjeci.for sapar

b. Scvist Bloc Ground Fores Survivabilit

€3 that zppear to be possible
udy Zroup examinations
oraticn that should add to
£nsral sudbject of nuclear
ussged in turn,

23 intended,
ense directive

tary cf °

J

¢. War game Factors. A mcre comprehensive set of war
game factors for the rand ba+ttls 13 rzquired. Land
battle war game rssilta actuslly rala<a 2 the single
factor of index of combat eff2ctlivens:s which in turn is
based primarily upon manpowWsr or unit sirength. A

comparison of *the indices of
two sides results in a ferce

CCmZat elfectiveness of the
raTl0 wrhich is the basis for

rate of movement allowed in s &z22,  attual mobility
considerations ars not includ=3 in trn: factors that make

- TOP
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up the index of combat effectiveness, such as air
mobility, airborre mobility or agility resulting from
a capability to respond quickly. Factors currently
in use do not permit a confident assessment of the
contribution of close air support. It is recognized
that this problem has been the subject of intensive
study that has resulited in some slow improvement over
the years. The effort requires a renewed emphasis.

31, Future Study. Areas for fu*ure study that will
increase knowliedge concerning nuclear warfare include
the following specific subjects:

a, Combat Surveijlance and Target Acgulsition. This
should be a joint as contrasted tc a separate service

study in order tha*t capabilities and limitations of all
contributirg agencies can be weiched, = ime
information 1

“For the purposes of this exploration,
there- should be no ceiling on troop strength or in
equipment. Comparison between capabilities and
limitations of these forces might disclose alternatives

that are not now apparent.

e o
e
i
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1. AREA FIRE
Fire delivered on a_prescribed area*,

2. RANDOM FIRE

. Firing at random locations without specific reference to
target information and in no particular pattern. o

3. TERRAIN FIRE

Fire based on analysis of the terrain and deduced enemy
dispositions, but without specific target information.

4. BLANKET ATTACK

An attack delivered against an area in a geomeﬁrical
pattern without regard for specific target locations, .

5. TACTICAL WARNING

A notification that the enemy has initiated hostilities.
Such warning may be recelved any time from the launching of
the attack until it reaches its target. Generally thought
of as 15-minuz- warning, . .

6. STRATECIC WARNINC

A notification that enemy initiated hostilities may be -
imminent. The time element may vary from minutes to hours,
to days, or more. .

7. SURPRISE_ATTACK
To attack suddenly and without warning.
8. LWSR ' |

Light Weight Strike Reconnalssance Aircraft developed
for common usage among NATO nations. '

9. V/STOL

Vertical/Short Take-off and Landing aircraft.

* AR 320-5 Dictiomary of United States Arm Terms, HQ Depart-

ment of the Army, January 1961
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10. VIOL
Vertlcal Take-off and Larding capability for alrcraft

11. ZEL

Zero Length Launching, A technique in which the first
motion of the missile opr alrcraft removes it from the launchen

12, COLLATERAL DAMAGE

Damage 1n an area adjacent to or surrounding a target
system that has been attacked,

13. TACTICALLY DESTROYED

A unit is tactically destroyed and not combat effective
for an indefinite perisd when one-third or more of the
bersonnel are killed,

14, TACTICALLY NEUTRALIZED

A unit 1s neutralized and not combat effective for a
matter of hours or days when 30 percent casuaities are
incurred, ‘

15. DISARMING ATTACK

A counter-force attack directed against an enemy offen-
sive attack system for the purpsse of neutralizing or
destroying that system before it can be effect!vely used.

16. FEBA
Forward Edge of Battle Area.
17. TACTICAL NUCLEAR WEAFONS

Theater: based nuclear weapcns.

R e R

18. TROOP-SAFETY ORITERIA
a. DEGREES OF TROOP RISK: .

(1) Negligibie Risk - Distance from nuclear burst -
where troops are comp etely safe, with the bPoassible
exception cf temporary ;oss of night vision-or dazzle.
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(2) Moderate Risk - At this distance from nuclear blast,
znticipated effects levels are tolerable, cr at worst a minor
w.ilsance. 1In rare instances, some individuals may require
€vacuation be cause of radiation sickness. This risk is
considered acceptable for close support operations.

(3) Emergency Risk - The anticipated levels may cause
some temporary shock, a few casualties, and may significantly
reduce the units combat efficiency. This risk is acceptable
cnly when absolutely necessary.

B

S, BER3OVHEL VULIXRARILITY

(1) Unwarned Exposed.- Personnel are assumed to be
standing in the open at burst time, bit have dropped to a
prone position by the time the blast wave arrives. Some
rersonnel may have temporary dazzle.

- (2) Warned Exposed - Personnel are assumed to be prone
0o open ground, with all skin areas covered, and with an over-
all thermal protection at l=as* equal to that provided by a
two-layer summer uniform. .

_ 13) Warned Protected - Personnel are assumed to be
"outtoned up" in tanks or crouched in foxhcles with improvised
cverhead thermal shielding. - . T S et

19. ACE - Allied Command Europs.

23. QUICK RPACTION FORCE SYSTEM

A specific‘number of sirike aircraft and air'forée miééiiéé'xa

urder SACEUR s %pecial operational control, maintained at a
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degree of readiness that will insure their survival and
effective utilization, even under conditions of surprise

attaCko
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