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FOREWORD
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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 Stafi, from the Secretary of Defense,
dated 23 May 1962, Subject: "A Study of Requirements for’
Tactlcal Nuclear Weapons and Contlinuation of the Study of
Requirements for Generzl Purpose Forces." The study is
Limited to conslderation of tactleal nuclear weapons in
Western Europe. '

B. One basic hypothesis 1s used for the princlpal
znalyses. 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 hypothesis and

study guldance, the Study Group examlned: —
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¥. The report that follcws describes briefiy the
raticnale and data whilch supposrt the conclusions reached.,
Amplifying analyses are contalned in appendixes to the
basic repcrt. Additicnal backup i3 available 1In studles
conducted by agencles that assisted the Study Group.

G. For convenlence, the Study Grour's conclusicns are
listed ahead of the basic report.

"TOP MMLCRET
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METHODOLOGY

4, Guidance. Guidance for the study was provided in a
memorandum from the Secretary o"De*ense 0 the Chairman,
Toint Chiefs of Staff. dated 23 May 1962, subject: "A Study
of Requirements for Tac*ical Nuclear woaocna and Con*inuation
of the 3tudy of Requirements for General Purpcse Forces," and
in Ttem 23 of the Master Projectz Lis%, dared 29 Max 1962
nhich directs the Chairman, Join, Chief: of Staf?f

ctudy effcrt was directied =Cward zavizfying both
s e g 1*ement;. The 0:f1ce ¢l the Azsistant Secretary
ct D fenge (Comptrol.er), the desigrnated point of contact,

urnizhed amplifying g"‘dance ¢ “he Svidy Group.

v
-

2. tudz Seguence. To accommodate the interaction of
Taé various elements of the probliem the Study Groap used a
planning sequence tha* proceeded frem cbjectives Lo policies
to stra*tegies to force levels. In order te¢ apply this tech-
“;q e most effectively, and tc determine the cumulative
egffect of actual force capabllitjies., it was rnece
arrive at an initial assessmertjf

3. Other Contributirg A ercies,

were placed with the Military Serviceg. c*her agencies of the
Cepartment of Defen:ze, the A*cmic Energy Ccmmizsion and
ra2search c*ganizaticn, under cor.mract TC Tnhe various Services
to develop-required bazic informaticn and 0 rerfcrm analyses
in their specialty field: cea'lng cn feiected zub-tasks.

Ine 3tudy Group centrai:zed +the funciion:z of providing

situationz and assumption: for each of the agencies that

Ear.y in the study sequence
Trhe Study Group isoliated resz ea.h.able_:ub-tasksu Requirements
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conducted exercises or prepared studiec, A partial list of
inputs from contributing agencles folilowz:

d. The <acticai iand btatile wa:z examined in the setting
of a manual map exercise estabilsred as a coordlnated '
effort by The Combined Arms Group of the Ccmbat Develop-
wen® Command and ~he US Army Ccmmand zard General Staff
College of the Con%tinentai Army Command at Fort Leaven-

th. Kansas

e. The Alr Battle Analysis Divisicn of Headquarters,
US Alr Force conduc*ted a series of air battle games which
were used to pinpoint the different <Times tha* air supe-
riority could be determined under <he varylng assumptions.
The air batvtle considered the entire central region of
Europe. Reconnalssance and strike scr¥lez used in the
war game in support ¢f the land tattle were within the
reszidial capabiiity of the tac<ical air ferces.

g. The Military Services provided ccllateral studies
on dual' capability. nuclear weapcn sys=tem characteristics
arid empioyment, commard and conzirecl of nuclear weapons,
and reconnalssance and surveillance.

¢, 3ltuations Anasiyzed. The methodolicgy emplecyed 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: ' - .

TOP MECRET
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Cursory examinations of variations of these two basic
general war ‘situations were also made. ‘
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BOLE QF TACTICAL NUCLFAR WEAPONS

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

a

Figure 1 ~ Specwrum of Battle.

b. The REMOTE Ba%f:ie. Strategic forces have tasks
that include destroying snemy nuclear deiivery forces,
military controls and industrial fiocr space by selective
and controlled appiication of strategic nuclear power. :
The nature of the :ztrategic battle, with i%3 cy:zle of-
strike and countersirike actions, paraliels thaw part of
the Spectrum of Ba%tie *itled the REMOTE Ba="ie. The
purpose of nuclear weapons in the REMOTE Ba%:ie is
selective destruction, Targets in the REMOTE Battle
arcea ¢-e generaliy fixed with respect To Terrain. have
various degrees of hardness and lend themseives To
comparatively prec:ze 1location. The REMOTE Ba%tie 1s
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 1s to break the con-
tinuity between the forward and rear areas of the theater
by rupturing routes cver which trcops. munitions and
supplies are moved and attacking uri<s and zuipolies in
translt. Reserve formations. frains and headquarters
with a frequent mcvement rate (at.least crce each day)
are types of moving *argets. Fixed targe®s whcese
destruction will create obstacles té movemen: corstitute
the majority of targetsi-in. the INTERDICTION Battle area,

TOP : CRET
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d. The ENGAGED Battle. The zZNGAGZD Battle is charac-
rerized by the requirement to raintain or to i1mpose control
over an area. Target destruction %akes place to the extent
necessary to galn control., Targe*ts in the area of the
ENGAGED Battle consist of a comtina%ian of targets that
move at varying speeds ranging from supply dumps with an
infrequent movemen- rate to c¢ccmba® forces that may be in
mo-ion as much as 50% of the *time.

‘e. Segmen*s of “he ENGAGED Bat+le,. The ENGAGED Battle
area can be broken down 1nto two dis:tinctive segments as
follows:

(7) Brigade Area of Frgagement. The mos%i important,
rom the point cf view of <he requirement for control,

i3 the Brigade Area of Engagement which encompasses a

rrow band astride the zone in which the onposing

) rces confront and mix with each other during the
course of battle. The Brigade Area of Engagement 1s
that part of the entire Spectrum cf Battle where decl-
sions in the land battle are reached.

",

LR I =
O W Ww

(2) Areas of Responsibili<y. Behind the Brigade
Area of Engagemen®t <there are areas of responsibility

varying 1in depth in approximate relation to the extent.
of influence and responsitility of the respective o
division, corps. army or army group.commanders who
have resources at fthelr command to influence the
baztzle.

f. Targets. Targets in the ENGAGED Battle area can
assupe a varlety cf patterns. Centerally speaking,
zargets near the zcne of contac~ are comparatively small
and move frequently. As the di:tance tehind the zone of
contact inecreases. Targets will beccme larger and tend
=0 move less frequentiy. 1n addizicrn. targets of a semi-
fixed nature begin +c appear. such as maintenance areas.

g. Use of Terms. Spectrum o Ea--_e., ENGAGED Battle,
Erigade Area of Engagement, INTERDICTION Battle and REMOTE
Battle will be used within fhe contex< described here
chrcughout this repors.

TO %CRET
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a., Disposition of Forces. The enemy’'s

rces are the
primary %“arget These forces
are disposed throughoit t

T sed { ‘it the area d the. zone of con-
tact in varying densitles The pre-
attack density 1s shown In~¥igur . .

Figure 2 - Pre-Attack Distrlibution of Soviet Forces.

The lccaticns of high densiiy areas change as the attack
rogresses. This change 1s shown graphlically in Figure 3.

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

licrmally, 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
rust 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 denslity of attacking
forces. Paradoxically, the time the defender spends in
protected positions increases the probability of being
scquired as a target.

]

(1) Alr Sugeriori*x Batzie. There is an uncertainty"’
as to theutime that the outcome of the air superiority.

batzle HHIl be determined.. Under the situations.war

;ﬁﬁ

gamed, the earliest determination.
would regquire (Appendix E, ..
Annex 5). . Durihig this same- neriod of .time., enemy-

round forces would move throu e defepnsive’ screen v
"(Appen- -

th NATO favored,

.- 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 "ir:thf the zone

of contact (Page B-99. Appendi nex i)e. The Study :
Group has analyzed a range of troop densities sufficlently !
broad to cover the probable dens ties that may occur. .

(3) Target frequency. : j

(a) Targets occur with varying frequency and in
markedly varying configurations throughout the depth - :
of the battle area. Target detection and identifi- i
cation vary with the distance from the zone of con-
tact (Page B-i10*, 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 presentling an oppor- ,
tunity for precision fire and which can be identified i
- and attacked. Distributions of finite targets in the ’
argasof the erngaged bat+ le are shown in Figures_h . |
an . '

Figure 4 - Pre-attack Distributioﬁ ofkTargets
in a Soviet Front. .

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

Figure 4 shows the expected distribution of enemy ' '
targets while Figure 5 is a prediction of targets

0 the zone

ower densi<y of US targets close

ntact results partially Ifrom the fact that

In addition. there

(b). The enemy'‘'s major strquth for sustaining
the .attéck 13 in the mass of the larger units to : ;
the reary- which are ill-defined for_ purposes of . j
1dent11‘1cationa although intel ligence will indicate
approximate locations.. Therefore., it would appear

even though lower troop densi‘ies can be expected
there. :

(¢). The narrcw baﬁd 0
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requires coptinued efforts to locate targets
accuratelym This 1s dictated
_tactical 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 dependable.

(4) Troop Safety. Troop safety in relation to
weapons effects radii coupled with delivery system
accuracy combine to establish a limitirng condlition.

The graph in Figure 6 shows

(5) Effectiveness of Fire,

(a) 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 graphlcally
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.

5ﬂﬂ~Thase figures support the requirement for quick

"7 ~~“Tesponse delivery systems, with minimum time

" "~ elapsing between the acquisition of the target
and the time *that the weapon is defonated over
the target.

*'See*ﬁiessary

TOP




TOPSECRET

(b) A primary factor gcverning =he deployment of
Soviet forces will be the expec~tzd effectiveness of
NATO's nuclear fires. With rcased dispersal of
troop targets in rear areas

the vaize of

preclse target

shned. If area Tires are used
against the rear-most areas of the engaged battle,
damage effects per weavcn deliversd varies directly
with the density cf enemy forma%ticrnsi. Area fire
gives a lesser expectancy ol damrzge on a weapon-for-
weapon basls. and. thererore, resulres more weapons
to destroy a g.ven force. Conver:zely.-it offers the

- probabillity of earlier desiructizn of the cpposing
force, with at*tendant fewer casuzlizies suffered by
the friendly force.

(6) Target Types. The targets pressnted by either
side 1n the conflict are of numerca:z varleties but are
categorized intc hard, medium and szit types as is
shown on the table telow:

Jeapons Effect

Target Type Example That Governs

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

Medium Troops in iclear radiation
Foxholes

Soft troops in open Naclear radiation

or blast depending
¢n yleld (Protec-
“ion from thermal
gssumed- for troops)--

(7) Assessment. S . ‘ oz
. (a) Target Areas. Three dis<intzive target =
-areas are apparen® from *the rferegcing. The first -
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covers the areamfrom the
zone of contact a can be 1den--.f{isd more specifi-

cally as the interdiction zrea,

Ine frequent change
in location of the zcne of contact and the
e of movement cf incividual targets

quick-respcnse requirsment.

in dep >s characterize changing Troop
densities, a somewhat highe" anerfalnty of
target location an =3 T

for each *

rargets. Moving targets must be
engaged as quickly as possiblie following
acquisiticn.

~d can be delivered
s.cwer response time.

Weapons employed

Weapon:z ernloyved in the

¢. Battle Area Urcertainties. The preceding sub-
paragraph: has discussed varlables, each ¢f which will
occur: in some degree. In additicn. <here is some un-

certainty-‘associated with the*fcnd*tlc:s that fcllow: L

(1) Logistics and Command and C"""ol° The de-
gradation of logisties, communicat::n_, and transport,

13 uncertaln because the priority c enemy targeting
is not known. :
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(4) Deliver . Tr2 attrition of
‘nuclear delivery units cn bO': s::es #1ll occur.

his attrition probably coulé be z:>nstdered as being
. An exception o.-e.a wren the systems
one side outrange the comgar s :y73tems on the

other or when one slde enjoy: a s;a wantial margin
of superiority in warhead anc =zissziie avallability.

7. Objectives

a. Background
(1) The fact that a militzr

to enforce
i1ts will on its opponents. T"ne 2zdlzyment of some
weapons will depend upon the tac=i:al situation
that exists during a particu_ar enzazoment. Some
weapons can be Cn talance, the

the extent that such oUjecti-es ze established.

(2) The objec ~he erner=: y ignificant
bearin

tives of

7z2 s<andard objective
of any miilzary force 1s to elez forces of the
opposing side. However, the ze<nzi:z employed can
range from attemphting total znnihilazion to the
application of cnly that force regiired to force
¢capitulation _of the enemy. IZn ths 1
follo

No sign cant developments Lave c=zer. ldentified since
the report was prepared thazt woull crange the approach
to the problem under considerzzion. Consequently, no
separate analysis will be vresenzizid znd the pelicy and
strategy considerations in Arpend-z 2 of the ISA study
have been accepted as the pecint <7 derarture.

TOP AECRET
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(4) The United 3¥Tates has provided nuclear armament
to the NATO countries and currently 1s committed to
do so 1n accordance with the statement by the 3ecretary
of State in December of 1957 to the North Atlantie
Council.* However, the objectives which were set
forth at that time, , -

. b. Objectives. To meet the broad ptjective stated by
the Secretary of Defense at Athens

- - e e b S

PO

* Speech'of”Sééretary of State at the Second'SesSicn of the
NATO Heads of Government Conference, December 16, 1957. -

TOPZECRET
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9. Further Considerations. T2 z2%tser .nderstand how
NATO objectives might be fulfilied in ac<ual nuclear con-
fiicn. it 1s necesczary to examine Zof vlans for employing

TOP S#CRET
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nuciear wea The Study Group. thereforey reviewed and
ana

ons.
yzed ex stfng NATO planning documents
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10, Hypotheses. Having discussed the role cf factical
nuclear weapons in Europe, 1t 1s necessary, belore attempt-
ing to analyze quantitative requiremenzs. 0 examine a
range of possible conflict situazions in Europe in order
T0 select the more probable arcas as the basis for detailed

analysis. The group. therefore. adopted the - foliowing
hypotheses:

Fach civtuaticn ccouid begin _rnder cerdivicne: ¢f ==rategic
wWarning ¢r no strazegic warrning and -ac-ical warning or
ne tactical warning.

TOP




d. From the matrix of possible situations 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 wsre considered
in detail, The details are presented in Appendices B,
D, and E, and the method used to determine survivability
is presented in Appendix B. The folliowing paragraphs
present the summary results of the cases analyzed in
detall.

TOP ET
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-5, Determination of :
delivery systems was base

L an . evaluation cfd

ccparisca ¢f ground and air very syctems was not made
nce this wculd require an analysis cf theater air defense
¢tems which the directive reserves for a later phase of the
udy: The weapons derived could Dpe delivered by a mix of air-

b
nd zround systems.

W tn i m Y

19. Nature of the Modei. Estimates of the number of nuclear
w2apens required are drawn from a mathematical mecdel developed
in a study by the Operaticns Research Office for the Department
of trne 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-
1T 1: thecretical and has the limitaticns arising from a high
dezrse of aggregation. Inputs fer the analysis include:

v I it
A

T sy e

————
20 Derivaiicns of Inputs. For pu.speses of this study the
valias arsigned the factcrs listed abcve have been derilved
s fcilews:

TOPFSECRET
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c. Weapons Effects.

(1) For simplicity in ccmputati
to follow 1s carrjed out in termg

TOPSECRET
35
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(2; In order tc simplily ca

casuailties an -=eCc-: ¢- the varicus

ratics ¢

ylelds are shown in Figure 11.

d. Relative Rates of Nuclear Fire.

L P

(1) A count of the estimazed oovze: de very vehicles
means does not- immediately transilate

The rates of fire <“hat havs ceen used are the
sustained rates of fire vhich rave tser furrnished in :
e 16, of the Annex tec Apperd:x &4, Intelligence.

(2} Utilizing the abcve infermaticn. the estimated
Soviet rate or Lire per army Front tar iay i estimated

as:

. TOPG€CRET
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" . {(3) The rate of fire capabllity developed above
~_~—fndicates that the rates of fire imruted to the
Soviets in the foregoing exampies
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2. End-0f-Engagemerit Criteria

(1) The criteria used for detezgining the outcome .-
of the land battle is the meacme“
The eriteria, therefore, for the =nd of the engagement
will.be. based upon-a level-cf-cas:aities figure which

i ¥Aresu1€;from nuclear casusitiss aisne, No attempt is
“made~to consider the: intangibxe= of ‘battle that history
= has: proven crucial- such as ";ade“=n1p, morale, exposure
-~  to continuing combati  maneuver  ari surprise. The

following three factors are pertinent in determining
the .end of an engagement:

TOBR 9C1RIET




(2) Therefore, in this study, the engaged battle

ends when: e

2l. The Analyslsg of the 3round Combat Model

a. The Gamgaigns. Four forze ratlos have been analyzed5
iIn this study. etalls regarding inpruts, calculaticns and

data are given 1n Appendix ¢. The fcrces and troop den-
silties considered are ocutlined in Figure 12, ‘

Figure 12 - Campalgr Situations

b. ‘Flring Rate and Effectlveness. In the mcdel nuclear
firepower of each slide varies directly with 1fs numerical

are shown on

c. Results.. The results of the analysis
Figure 13, : o7
;-:f;?Figure 13 - Over-ali Summary of Situations;"

[—

- ——
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For each situation the first ccluan indicate:s the estimated
aced upon the equipment now <

: zing nuclear we€apons.
Calculations are explained in Appendix C, Annex 2,

d. Desirability of a High Unit Firine Rate. In Situation

e Soviets are still
- This 1llusirates the value of

a high rate of fire. NATO losses were less, and the icss
infllcted on the Soviet was slightly greater, than in the
same case for the estimated rate of .fire.

22. Short~range Nuclear Weapons

a. Thus far, this study _has analyzed the implications
of the relationship cf the

he zcne of contact. The n
is for the requirements

s to establish the eas

may be fired. After these
3 relative
equired for Coverage US

random fire ¢ ! eterm!ned. The areas or zone of __
fire for each are based on troo -
for friend ops acssumed |

s-from caleuiatine. the

‘into which
areas have been establ

soft. targets are shown in Figure

Figure 1% - Areas and Yields fcr the Engaged
Battle
| fvwﬁﬁ‘
. K Ll
TOP RET
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23.qﬂedundancx. The analysis in the preceding para-
aph amd ure 1 dicates a coverage of tarzest zones with
H Additional case studies utilizing
~¥ne pendlix computer re made with selected weapon systems

and their weapon mizxes. on computer simulations of
ound combat the total required to achieve success in

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

Figure 15 - Probability of Success in Attack

and. the Weapons Effects table, Figure 11, the concluslo

re required.

2k, The Use of in Supvort of the

Land Battle.,

' a. The foregoing analysis has been confined to the area
Whe zone of conta
nation was also made of the capa

this same area. This
to answer the question

evaluation was made in an effor
as to whether or not external forces a ould do the
Job and to determine the 1impact of the on the engaged
battle. In this analysis, consideration was given to the
followling:

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

) o- A
in- the ligh ol troop safety

bL'Analzsis )
(1) On the basis of the

f the weapons systems
ommand and control.

long~range systems are shown in the

TOP RET
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ould provide a

p tg_attack those targets which are suit-
able fo thew
d.nd which are beyond the range capabilit
of other programed

owever,

responsiveness for .any system woul ffer appreciably
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
employed very effectively under an area fire doctrine

assuming adequate warning and protection is provided

to NATO ground forces and assuming the zone of contact

would remaln stabllized during the_pre-planned attack,

This 1s a low confidence assumption particularly 1if the
war starts conventi . If the conditions of the
assumptions are met

of contact.
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.

25. Alternativ_e_

a. Total Engaged Battle Reguirements.

battle, estimates have been given in terms
and weapon requirements have been
us deployments and densities. The lnclusion of the
ﬂfirepower can be computed using the rate-of-fire
analyses that have been outlined above. An estimate of =
the relative percentages of
gis gneviously made using r
g

n the areas of

(2) Model results were checked against-the actual
war game results and close similarity between the out-
comes was obtained. Therefore, jt is bell
the results from employing the

n order to defeat opposing
The mixes and results are shown '

Soviet Bloc forces.
in Figure 16.

TOP RET
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Figure 16 - Distribution of Yields
(3) Figure 16 shows that as the
owever, these

resulfs were obtained on the assumption hat# N
M This was donga.for

e purposes of this ana is in order that the
.---l-qpnﬁ&wmmumimm EE!‘
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

(casualtleg) _required, but it offers no insight into a

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

?

_—

the conversions sho are based upon the effectiveness .
factors relative toﬁshown in Fizure 11. The latter
are based upon the effectiveness of weapons 1n 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

ange in Centra
titute a sound point of departure for

They also ¢
analysis of
as discussed in paragrap
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H 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 al

cating nucle
weapons to the NATO Central Region. The _ .
selected are intended to meet engagement c¢riteria in two

of t three target areas previously.developed, i.e.,

' Requirements for

s have not been included. The alter-

ave been weighted differently in

o illustrate the variations that can be obtained.

“Ks previously pointed out, these alternatives have been
conputed on the basis of random fire requirements. To

permit a uniform comparison, the alternatives will be
compared in this form. 3Subsequently, other factors
influencing a realistic stockpile determination will

be discussed. :

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: , e

%
.

¢

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

TOWT
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¢. Selection of Situation for Stockpile Computation.’

kind of change in doctrine that would require the
greatest adjustment by either side would be a large
inerease in mobility. The type of mobllity envisaged
under such a change would be reliance on vehicles that
would be essentially independent of soll trafflcabllity;
however, because of the time requliredi to cdevelop and
acguire the vehicles, it 1s unlikely that such
doctrinal change could be realized by 1S67.

d. Stockpile Com utation. Under the conditions of
Sltuation B and 19

ternative
NATO stockplles 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 Stockplle.

Alternative offers the highest assurance that ground

commanders can gffectively e e ard dessr the
targets in the W from the
zone of contact. e -reasons are: -

(1) This stockpile matches the areas into which
different ylelds can be fired as develioped in

TOP RET
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Of the slfuations examined. tuation B uses more ; -“'_
- probabl barring a radical change _
in deplo t doctrine by NATO or Soviet forces. The -




Figure 1%, Areas and Yieids for the Engaged battle.

In addition., the siccxpiie matihes -ne expected troop
density developed in Figure 2, Pre-A%rack Distribution
of Soviet Forces, and target densi%y shown in Figure b,
Pre-Attack Diztripation of Targets.

(2) There are sufficien*t weapons %o ectively
' s in the high density zon
e uick uick r gnse

| o

‘——_—--_—_—""-—;-—__________‘_._,. .i
(3) There are sufficient high yleld weapons to

permit the ground commander to employ effective area '
fire in ., consistent
wlth troop safety requirements, ,

(%) There are sufficient weapons to permit
effective diztribution to alll

o e e

defensive engagement cI heavy groun
to provide sultatvie levels of resupply. The numbers
of weapons in Aiternatives II and III are insuffi-
clent for the&ze purposes.

Az ile

f. Implicaticns

(1) A%t the firs% reading. the numbers of weapons
suggested apoear ¢ be unreascrnably h . Howeve
these weapons are he requlrements feI
and the delivery uni<s organic to *he
well as rfcr delivery uni®ts provided bty
tactical air fcrcez for the lard battle.

scriated with Preferred Stoc

e zuppcriing

(2) One exampie c¢f a poasible distribuiion of
weapcens tha®t might be fired frem various types of
delivery units ic derived in Figures "9 and 23:

Figure "9 -~ Estimated Number of Nuclear
e Weapon Deiivery- Sycrems " ~

e s

Fi

gure 20 - Pcasible Disiribu%icn of Weapons

Tactical air ic indicated for zeveral weapon ylelds
with no numter asscciated wi+th the tactical air
delivery zysftem. Any uze of tactical air wouid
. reduce the numter ¢f weapons per launcher shown. .
For the purposes of This display, weapons have-been -
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divided into company support, battalicn-brlgade support
and divislon corps znd army support cn the basis of
yleld and dellvery system range. Thls relationship

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

" bility at shorter range permits a lower yleld to

accomplish the desired casualty effect,

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

| The US Army has also established a
requlreme for a nuclear round for the 155 mm howltzer.
This tube artlllery plece exlsts throughout NATO and

g8 been assumed to pe available on the basis of

Cons i length of thé entire Central Reglon

front, the number o forces deployed znd the ver :
limited range of the celivery system, the
Y

(4) In summation, 1f NATO fcrces zre to be i

n no case does the rate of fire
capab y ol the launcner preclude the delivery of
this number of weapons. However, the pre-hostilities
distribution of weapons and the loglstic system to

TOPJSECRET
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vrovide resupply of weapons to launchers would have

a distinct bearing on the total dz2llvery capabllity,
The delivery problem has not been exaxzined in detail
for the same reason that delivery systam effectiveness
was not examined. Accordingly, this Xs simply a
rough estimate of the capability of total delivery
systems that could be available to deliver tofal
number of weapons provided for in the stockpile.

. Factors Affecting a Realistic Deter:ination of
equlirements

(1) A realistic determination of
ments 1s a complex task JInvolvi
factors ny of which
e analysis presented thus far has

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

9 de inflicted or. the enemy.
; pon earlier analyses

The resulv 18 a reqguirement for

(2) Ct.er factors affecting total

The first three factors lead to

equirements. 1In view of tr=

TO CRET
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oviever, Lt ls consldered-

restrictions would modify

y
the requirement In this case. The zffz¢ct of target
acquisition will be examined talow.

3) Addicional cactors , NN
and delivery systems in

h. Effect of Target Acquisiiion Czpa2bility on
Requlirements |

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

‘Appendix J, there 1s uncertairzy as tar B
acquisition capabllity heyond the
zone of contact. The questiorable target acquisition

vl -

- —

capability creates a doubt corcer
reduce yleld re ements for the é=11<
with ranges over
over, target dri will furch
ness of acquired target fire
longer range ground delivery srystecs
of Annex 3, Appendix J).

the abllity to
stems

(2) On the other hand, thers is z reslatively

igh probablliity of acquiring <szsrze<s within the
_Jirect exployment -
ainst visible targets can be exrezted to be the

rule, and acquired tvarget fire will predominate in
this area. The degree of laprovement of acqulred
target flre over random fire ras no: bzen examined
in detall in this study.

1. Possible Reducticna Resultirg from Target
QgguisIEion Tﬁgggvemenfs. Two sedarats Iinvestigations
suggest that an appreclable refirement is posslible in
the area covered by an assured tzrget scguisition
capabilityy In reviewing these cozparisons, it should
be borne in mind that troop densicy factors, weapon
avallabllity and rate of fire were rnot the same as
those used in the model that was anelyzed.* Thisg
comparison simply pointa up the racess_zy for a
continuing exploration and for developzen: of
additional factors that can be uszd ccnfidently.

thiisp
r—
==
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1) An analysis of the employment of t

he ratlo of improve-
re can be assumed as
approximately four to one. Prompt casualties are
considered more valld asg the basis than delayed
casualties in this case because of the 1mmediacy
of' the threat.

" (2) For thd_la computation of the
cagsualty expectancy per weapon fired. has been made

in A:mex 3, Appendix C (see Figure 8). The
: : in th Be 1s the C-inch Howitzer
her systems with

- . y M 3
be compara.ble. This computatlon indlcated _fnat over
the range spectrum of the 8-1nch Howitze"_
considering 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
casualties per weapon. For this examination the
ratio of improvement for acquired target f‘ire can be

asgumed a3 gbout two to one.

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

weapon requirements of Alternative IV could be modified

as follows:

TOPMSLECRET
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POTENTIAL DEVELOPMEINTS TJ IMPROVE
TACTICAL NUCLZAR PO33I3ILITIES

27. Weapon Design

er reinforces thls polnt when he states,*
"The United States does not have the possible arms and does
not have the military organization that would be needed
for the successful waging of a limited nuclear war. . .
We have concentrated on big 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.”

‘—-___,.--'-\

1

* Page 28 The Legacg of Hiroshiza, Zdward Teller and Allen

7y
Brown, Doubleday and Company, Garden City, NY, 1962

* x o b L)

63 ATOMIC ENIRGY ACT - 1954 rql
i~
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7 (2) A second us:zful sppilesticn of bur:ed weapnns
would b= agalnst targ<ts clos: to tn= zonz of contact.
A d=z=ep undsrground burst couid be =zmplcy=d closer o
unwarn=a1 fri=niiy trcops Than any other type Lurst

of the sams= ylﬂhA. Thi3 13 b=cauzz in- effects (tharmal
ani ra*iat;rﬂ) Lras -ndang-o frierily TICcpa ars
suppra23=1, Hrmev r, ground anocl r:: *rhz burlsi

detonation 13 sufficl=ns %0 ca.3= cas ;:tizs $O <namy
troops and damage o -asmy Instzlilaticns, FRigurs 22
compar+s wespon aff=c: for varlcous haighvti (d:pthsz)

of bursf.;w. . RN

Plgurz 22 - Jeompar:zon of Effsata -‘ N

Por b=alow grounl turpsts +he two cralar radius
lins marks ths arza of 3=2var- da;ag+. Wigura 22
shows that alr bl =—f, “hermal = -
ars ssv=rsly att=naatal svaa by mcieratv depths bf
burs*.

vy

L[,}L‘T 3"”'
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DJAL CAPAZTTTTY

28. Problem Areas, The Study Group is unable to present
any quantitative evidence directly related to alternative
solutions of the problems assoclazted with designing dual-
capable ground forces. Certain problem areas have been
isolated and considered in a subjectlive 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 elther nuclear weapons or non-
nuclear weapons or engage in either nuclear or nonnuclear
combat with equal facility.

. a., Nuclear and Nonnuclear Combat. The principal
difference between nuclear and nonnuclear combat 1is
the devastating damage of nuclear wea 3 in contrast
to conventlonal explosives. However,

onsequently, nogpuclear weapons will
o compensate for the

s well as to engage
endlture of a

targets at do not warrant the exp
nuclear round.-

b. Survival. A major reguirement for any military
force 1s to survive under enemy attzck. Damage to
equipment and static or seml-static installations will
be much more severe under nuclear attack than under
conventlonal attack, Thus, redundancy in .aclillities
and equipment becomes a requirsment to compensate for
higher loss expectancy. Extersive damage 1s expected
£0 reduce the number of items of major equipment, such
as tanks or trucks that can be restored to operating
condition by repalr. Thus, in nuciear war a higher
equipment replacement rate can be expected.

1l ilosses will likely
d are expected to

Personnel Losses, Perscn

d. Troop Denslty. The requirement to survive creates

a demand to reduce exposure of trocp units which can be
accomplished by dispersal. Ccnversely, 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 attalned, These two require-
ments are almost dliametrically opposed. It is doubtful
if there can be a complete reconciliation, There are
two methods by which a partial reconcliliation can be
accomplished. First, forces can be provided with an
improved mobllity so that mass or necessary troop
densitles can be provlided at places and at the time they
are required to accomplish speclific tasks and subse-
quently dispersed in order to improve the abllity to
survive, A second method, compatible with the first,

is to practice operational procedures that will require
moving with 1rregular 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
1s highly questlonable that there could be a force that
is limited to a nuclear capabllity alone. There are
dellvery units that have only a nuclear capabllity, but
they are not forces by themselves, Other unlts having
only conventional 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 ammunlition, Consequently, the Study Group has
been unable to visuallze the type of force that woulad
offer a practical comparison between nuclear and non-
nuclear forces., Each ground combat force must have a
capabllity to engage in both nuclear and nonnuclear
ground combat because nuclear combat 1s not expected
to be limited to the employment of nuclear weapons alone.

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

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

till be WIthne rom conven-
tional combat. ene vy speakinz, procedures u 11
are established that cou

g. Conflicts. in Regulrements. These conflicts

between the requirements for conventional and nuclear
combat appear to require

TO CRET
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(1) Survivaoility in a nuclear environment while
maintalning a degree of mass that will assure defeat
of the enemy.

" (2) Improving mobility with a vehlcle or vehicles
that can survive in a nuclear environment.

(3) Providing replacement supplies in quantities
that will satisfy theM\ﬂth-
out creating large static and semi-static ingPallatlons

required to accommodate supplles pending requests
for thelr use.

at will
.short

(4) Providin
accommodate
periods of time,

P mproving active defenses against any form of
attack, which will probgbhly result in an
ncreasge in resources committed -

(6) Providing an appreciable overlap in delivery

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

headquarters to permlt sustalned
operations whille helng prepared for losses of some
headquarters and an attendant capabiliLy to assume
control by standby headquarters. .

[
'

memmg U
s e T - T
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AREAS FOR FURTHZIR ST DY

29. General. During the developzment o7 the study, a
number of uncertainties developed tha% zppear to be possible
of resolution, In addition, Study Zroup examinations
indicate possible areas of exploration that should add to
the depth of knowledge of the g=n:zral subject of nuclear
war. These toplcs will be d!scussed in Turn.

30. Improved Jata Base

23 Intended,
under the terms o ry of CTelense directive
of 23 May 1962, to be a suchc* for separ
Rather than a separate study,

b. Scviat Bloc Ground Forcs Survivabilit The Study

¢. War Gsme Factora., A mcre comprehensive set of war
game factors for tre rand battls 4s rzquired. ILand
battle war game re3sults actuslly ralazts e the single
factor of index of combat sffzectiveness which in turn is
based primarily upon manpowsr or unit strength. A
comparison of the indices of cc":a: efectivenesas of the
two sldes results in a forece ratio which is the basis for
rate of movement allowsd in 3 gzm3, Actual mobllity
eonsiderations ars nat inzlud=1 in tns factors that make

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

31, Future Study. Areas for fuure study that will
increase knowledge concerning nuclear warfare include
the following specific subjects:

a. Combat Surveijlance and Target Acquisition. This
should be a joint as contrasted to a separate service

study in order that capabilities and limitations of all
contributirg agencies can be welghed, = ime
information 1

One approach that might be

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

that are not now apparent.

ot o
o
-
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1. AREA FIRE
Fire delivered on a‘prescribed area*,

2. RANDOM FIRE

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

3. TERRAIN FIRE

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

I, BLANKET ATTACK

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

5. TACTICAL WARNING

A notification that the enemy has initiated hostilities.
Such warning may be recelved any time from the launching of
the attack untll it reaches its target. Cenerally thought
J of as 19-minus- warning. . -

6. STRATECIC WARNING
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 Reconnaissance Aircraft developed
{ for common usage among NATO nations.
! 9. V/STOL

i Vertical/Short Take-off and Landing aireraft,

* AR 320-5 Dictionary of United States Army Terms, HQ Depart-
ment of the Army, January 1961

-
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10, VTOL
Vertical Take-off and Larding capatility for alrcraft

11. ZEL

Zero Length Launching, A technique in which the filrst
motion of the missile or alrcraft removes 1t from the launchen

12, COLLATERAL DAMAGE

Damage 1ln an area adjacent fo 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
pepsonnel are killed.

14, TACTICALLY NEUTRALIZED

A unit 1s neutralized and not combat effective for a
matter of hours or days when 30 percent casualties are
incurred. '

15. DISARMING ATTACK
A counter-force attack directed against an enemy offen-

sive attack system for the purpsse of neutralizing or
destroving that system btefore 1t zan be effectlively used.

16, FEBA
Forward Edge of Battle Area.
17. TACTICAL NUCLEAR WEATZONS

Theater:.based nuclear weapcns.

ER Ll

i8. TROOP-SAFETY CRITERIA |
a. DEGREES OF TROOP RISK: -

(1) Negligibie Risk - Distance from nuclear burst -
where troops are cc.mpletely safe, wlth the poasible:
exceptlion cf temporary ;ass of night v}sionior dazzle.

-
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(2) Moderate Risk - At this distance from nuclear blast,
znticipated effects levels are tolerable, cor at worst a minor
~.isance, In rare instances, some individu:als may require
svacuation be cause of radiation sickness, This risk is
¢onsidered 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

¢nly when absclutely necessary.

T, PERSONUEL VULITWRATILITY S

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

. (2) Warned Exposed - Personnel are assumed to be prone
on open ground, with all skin areas covered, and with an over-
g1l thermal protection at lzast 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 foxhsles with improviséd'

sverhead thermal shielding.
19. ACE - Allied Command Europe.

23. QUICK RFACTION FORCE SYSTEM

A specific number of s:trike aircraft and air force missiles
urder SACEUR s special operational control, maintained at a
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degree of readiness that will insure their survival and
effective utilization, even under condizions of surprise
attack. ~ .
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