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REQUIREMENTS FOR TACTICAL NUCLEAR WEAPONS 

SUNHARY AND CONCLUSIONS 

A. This study responds 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·. 
:actical Nuclear Weapons· and Continuation of the Study of 
Requirements for General Purpose Forces." The study is 
limited to consideration of tactical nuclear weapons in 
I·Testern Europe. 

B. One basic hypothesis is used for the principal 
analyses. This hypothesis is that both NATO and the 
Soviet Bloc will 
of nuclear 

C. Within the boundar.ies of the basic hypothesis and 
study guidance, the Study Group examined: .-
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F. The report that follcws describes briefly the 
rationale and data whi::h supp:>rt the conclusions reached. 
Amplifying analyses are contained in appendixes to the 
basic repcrt. Additi-:na:i.. ba::kup ::.s avai:able in studies 
condu.:ted by agencies that assisted the Study Group, 

G. For convenien::e, the Stu:iy Group 1 s ccnc.!.usicns are 
listed ahead of the basic report. 
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METHODOLOGY 

~. G'.lidance. Guidance for tl':e st'.ldy was provided in a 
r::e:norand"t.llll from the Secretary of· !)efense ':o the Chairman, 
Joint Chiefs of Staff~ dated 23 May \962; st<bject: "A Study 
of Requirements for Tactical Nuc:ear Wea~cns and Continuation 

the Study of Requirements for General-~rpcse 
23 of the Master Proje~~::: Li~t. da~ed 29 
ects the Joir:-: Chief.; of 

.3a 
rements. The O!'fl.::e cf the A:osi:::tant Secretary 

c:· 'Qefe-nse ( Comptroll.er .l , t:he de- :::igr,a ted point of cor .. tact, 
:!\;;rnl.:hed amplifying gu:.C.cmce to ':.he: S': .1dy Group. 

2. Stt:.dY Sequence. To acC'ommoda':e tte interac~ion of 
:::e '.'arim:cs elements of the problem the Sti.4dy Group used a 
plar,__"llr.g sequence that proceeded f::cm objectives to policies 
co strategies to force levels. Ir,. order to apply this tech
~:qt<e most effectively 1 and to determine che cumulative 
effect of actual force capablli•· 
arrive t an initial 

3. Other Contributn_g Ager.::i.e~. Ea:-:.r in tne study sequence 
the Study Group isoiated reilea.:chables:.t--::aak.:;. Requirements 
we::e placed with the Mili'!:a:-y SErvices,. c':"her agencies of the 
!)epart:nen t of Defense~ t:r,e A 7-cl!l:. c En&::-gy Cclllll'!i s;;ion and 
re~earch organization::: under cor_-:::act 'i;c .:he .var~o"c.!S Services 
to develop·= required basic ::.nfcrmattcn ar,d -":6 perform analyses 
in their specialty fielda te~rir.g on =~~ec~ed s~b-taaks. 
Ii:',e .Study Group centrai.: z.ed ~he f·c:r.c ~.~ons of P!'OVl ding 
s::.. :ua:Oion::. and assu.mp~1on.:. fo!' ea.d: of ·che agemOlE'S that 
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co~d~c~ed exerci~es or prepared st~die:. A partial list of 
i~p~~s from contributing agencies follow:: 

d. Ti:e :actical ... ar.d ba'ttle: wa.2 exam1ned in the setting 
of a mar.,.lal map exer·:i3e e::;tabllsi".ed as a coordinated 
effort by -:he Comblr.ed Armd GrO'.lP o!' :he Combat Develop-
rr.ent Commar.d and -:r.e US Cc=ar.d ar,d General Staff 
College of the Leaven-

e. The Air Battle Analysis Division of Headquarters, 
US Air Force conducted a series of air bat~le games which 
were used to pinpoint the different times that .air supe
riority co~ld be determined u~der the varying assumptions~ 
The air battle consldered 'the en:ire central region of · 
Europe, Reconnaissance and strike scr":ies t.;.,sed in the 
war game in s~pport of the land ba~tle were within the 
resid~al capability o! the ta:tical a1r forces. 

g. The Military Services provided collateral studies 
on dual· capabili-t:y, nt;.clear weapon sys"":em characteristics 
and employment, command and con:rol of nuclear weapons, 
and reconnaissance and surveillance. 

'-", .Situations Analyled. The methodglcgy employed and 
st'..ldy input;; described provided the 3-:t;.dy Grcup with·infor
matlon permiT-ting analy~es of several var1ation~ of basic 
s1tuat1on:>. 

a. General War, Two basic sl ·n:.a:1on·s :were _e_~ami~_ed 
in det_ail_: 

l . 
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Cursory examinations of variations of these two basic 
gene war sitl.!-ations were also made. 
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ROLE QF cACilQAL W~CLFAR WEAPONS 

5. Distinction Betwee-n Tae:t1cal and 3trarepc Nt;~lear Warfare. 
A brief d~scription of the d1fferences between ta:~ical and 
strategic nuclear warfare as well as their int~rrelationship 
defines the Study Gro';.p's area of emphasis. 

Figure I - Spec':rum of Battle, 

b, The REMOTE Bat':l.e, Strategic forces have tasks 
that include destroying enemy nuclear delivery forces, 
mil1 tary controls and !.nd'.lstrial fleer space by selective 
and controlled application of strategic n'.!clear power •. ' 
The nature of the ~trategic battle, with ita cycle of· 
strike and cour.'!:erstrike ac~.1ons, pa::-allels tha-::: part of 
the Spectrum of Batt:Le titled the REMOTE Ba.,.~le. '):he 
purpose of nuclear wP-apons in the REMOTE Bat:le is 
selective destructio:-.. Ta.::-gets in ':he REMO'!.'E Ba~tle 
area < _·e generally flxed wi t:1 respect ·~.o i:e1·: aln. have 
various degrees of hardness and lend themse~ves to 
comparatively pr~c::e location. The REMOTE Battle 1s 
characterized by the ability to exercise a hlgh degree 
of centralized control 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 m:clear 
weapons in the INTERDICTION Battle is to break the con
tinuity between the forward and rear areas of the theater 
by rupturing routes c-rer which troop:::;, .m-....riitlon.;; and 
supplies are moved and attacidr,g ·ur.l ':s 'ar,d ~·;.p,olles in 
trans1 t, Reserve formations, trains and hE·adquarters 
with a frequent mcv('ment rate (at -l•,a::;t crc~t=o each day) 
are types of moving tin· get::;:, Fixed targ<:·"' s wl':.c se 
destruction will create obstacles tc·movemen: constitu"::e 
the majority of ta • .::-gef.s'·in the lNTERDIC'TION Battle a:-ea. 
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d. The ENGAGED Battle. The :::NGAS2J Battle is charac
:erized by the requirement to ~ainta:n or to 1mpose control 
over an area. Target destructi::m ~a:-l:es place to the extent 
necessary to gain control. TargctJ in the area of the 
ENGAGED Battle consi.:;t of a com·clna:::m of targets that 
move at •rarying speeds ranging from s·.:.pply dt:.mps with an 
infreq·;.ent movemen: rate to ccmba': !'o::-ces that may be in 
motion as much as 50% of the ~ime. . 

e .• Segments of ":he ENGAGED Battle, The ENGAGED Battle 
area ca."l be broken down into :wo d1s::nctive sEgments as 
follows: 

(~)Brigade Area of Er.gagemen:. The most important, 
from the point of view of -:he req-;ll:'ement for control, 
is the Brigade Area of Engagement ~hich encompasses a 
narrow band astride the zone in which the opposing 
forces confront and mix with each other during the 
course of battle. The Brigade Area of Er.gagement is 
tha: part of the entire Spectrt:.m of Battle where deci
sions in the land battle are reached. 

(2) Areas of Responsibili:y, Behind the Brigade 
Area of Engagement there are areas of responsibility 
varying in depth in approximate relation to the extent. 
of influence and responsibility of the respective · 
division, corps~ army or army gro;.:.p .. commanders who 
ha;,·e resources at their co=and to influence the 
ca::le, 

f. Targets. Targets in the ENGAGED Battle area can 
as.:;1<:ne a variety of patterns. Ger,era.:..ly ~p13aking, 
targets near the zone of contact a::-e comparatively small 
and move frequently. As the di:tan:e behind the zone of 
con:ac t increases, . -car gets will become larger and tend 
~o move les~ freq.:.en:ly. ln ad~iticn. targets of a semi
fixed nature begin to appear . .s•.:.ch as maintenance areas. 

g.-Use of Terms, 3oectr'.illl o:· Ea-~.:..e, ENGAGED Battle. 
Brigade Area of EngagE-ment, HZ'IERDIC':ION Bat.:.le and REMOTE 
Battle will be used wit-hin·tr.e :or.tex: descrlbed here 
:hrc~ghout this reporc. 
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a. 
primary 
are dispo 

( 

tact 1n varying densities 
attack density is shown 

( 

s are the 
These forces 

zone of con
The pre-

Figure 2 - Pre-Attack Didtribution of Soviet Forces. 

The locations of high density areas change as the attack 
progres~es. This change is shown graphically in Figure 3. 

F~gure 3 - Changes in Distribution of Soviet Forces 
as A<:tack Progresses.·· 

Hormally, the attacker must expose a greater percentage 
of his forces for longer periods of time than the defender 
1n order to move towards his objectives. In addition, he 
:r.ust 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 eff-ect 
per weapon resulting from the higher density of attacking 
forces, Paradoxically, the time the defender spends in 
protecced positions increases the probability of being 
a:qui=sd ad a target. 

r::) Air Superiority Ba<:t:;.e. 
as to t~time that the oucc 
ba'C~le 'v1.l1-1" be ·de · · 
gamed

1 
th'e'-- · 

would require 
Annex 5.). 

There is an uncertainty' 
·or the air superiority 
· ·_the situations" war 

ATO'favored, 
(Appendix E, 
, enemy· 

ve· screen 
· (Appen-

(2l Trooo Densit.y, Troop density varies throughout 

I 

the depth of the ba~tle area. The most ~analy:s j,.. ~\Jl 

c_~.-:."',;:.J.L._-___ 7 
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has been made within the firsttllllllllllllilof the zone 
of contact (Page B-99, Appendi~-The Study 
Group has analyzed a range of troop densities sufficiently 
broad to cover the probable densities that may occur. 

(3) Target frequency. 

(a) Targets occur with varying frequency and in 
markedly varying configurations throughout the depth 
of the battle area. Target detection and identifi
cation vary with the distance from the zone of con
tact (Page B-iO" 1 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 identified 

·and attacked. D~ tributions or finite targets in the 
area or the engaged battle are shown in Figures ~ 
and '5. · 

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

Figure '5 - Average Ta~get Density -US Deploy
ments. 

distribution of 
diction of 

(b)._ The enemy';; major strength for sustaining 
the .. attack.is in the mass of ":he larger units to 
thE!' reg=;7 which are ill.:.defined for_ purposes of 
identification~ although inte:l1gence.will indicate 

locations •. Therefore., 

_ ........ 
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cate targets 
This ls dictated 

s zone 
re for quick reaction~ qui=k 

kill, precision fires because of the immediacy 
of the threat. However, the use of area fire• 
for this zone cannot be exclu~ed 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 establi 
The 6 shows 

(5) Effectiveness of Fire, 

(a) The effectiveness o~ nuclear·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. 

Figure 7 - Target Kill Probability., Infantry. 

Figure 8 - Target Kill Probability J Armor. 

Figure 9 - Target Kill Probability, Division 
and Corps Headquarters .. 

·,:- _·:.;;Tne'Se figures support the requirement for quick 
o-- -:~:r~rsponse delivery systems, with minimum time
-~-elapsing between the acquisition ·of the target 

and the time that the weapon is d~tonated over 
the target. • 

* See·'Glossary 
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(b) A primary factor gc<er~:~g 
Soviet forces will be the ex 
NATO's·nuclear fires. With 

""'"'"ts in rear 

( 

a:~a fi:es are used 
against the rear-most areas of t~e ~ngaged battle, 
damage effects per weapon dsllve::-sd vanes directly 
with the density cf enEmy format:cr..;. Area fire 
gives a lesser expectanc:~;- of daJta.ge on a weapon-for
weapon basis.. and. therer'ore, ::-e ::·c<.:::-es more weapons 
to destroy a'g:-rsn fo::-ce, Ccr.:Je:=.:e:y, -it offers the 
Probability of earlier de.;t:·;;,ct:!.::-, :f the opposing 
:'orce, with a :ter.dant fewer ca::·;;.a.l ~:es suffered by 
the friendly force. 

(6) Target TYpes. The targets p::-esented by either 
side in the conflict are of nu:nerO'.lS varieties but are 
categorized into hard, medium and s::f! types as is 
shown on the table below: 

Target Type 

Hard 

Medium 

Soft 

-. . '·-!'./' . 

Example 

Tanks. Artillery 
Pieces 

Troops in 
Foxholes 

n·oops in ope:1 

(7) Assessment. 

'ileapons Effect 
~hat Governs 

Blast (dynamic over
pressure) 

~:-.lclear radiation 

r~'.lclear radiation 
o: blast depending 
c:1 yield (Protec
clon from thermal 
assumed· for troops)·· 

,· 
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covers the area 
zone of contact 
cally as the interdiction area. 

engaged as quic 
acquisition. 

( 

from the 
more specifi-

c. Battle Area Ur.certainties. "The preceding sub
paragrap~:has discu5sed variables, eac~ cf which will 
occur~ iiEsome. degree. In addi ticn, :!:ere is ;;;ome un-
certaintj'.'S:ssocrated with the-·cor.dit::.c::-"s that fellow: · · 

(1) Logistics and Command and C::::"··::"Cl. The de
gradation of logistics, communicat:.Jr..o-~·and :transport, 
is uncertain because the priority c: enem~ targeting 
is not 

i 
j 
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(4) Delivery :Sy::;tem At-::-1-::.o:-" :r.-= attrition of 
nuclear delivery units on bo-:~ s:~~~ Nill occur. 

ion probably co·;;.lC. be ·::ns1.dered as being 
_ An exception o:c·;.;.rs ·.rr.e:J. the systems. 

ne si ou~range ~he com;arab:e ;7stems on the 
other or when one side en~oy~ a s·;.;.":::scantial margin 
of superiority in warhead an~ ~is$ile availability. 

?. Objectives 

a. Background 

enforce 
on 1 ts opponen of some 

weapons will depend upon t~e tac~::a: situation 
that exists during a particu:ar e~gagsment. Some 

the 

t 

o ective 
a-: fc~ces of the 

opposing side. However, the ~e:~:ds employed can 
ranee from a~~empting total ~~~i~::a::on to the 
application of only that for:e rec;_.;.i::-ed to force 

tulat the enemy, 

No •. ~ s 
the report was p::-epared t~a: ·no•.;.l:i :::3.nge the approach 
to the problem under conside::-a-::o~ :onsequently, no 
separate analysi.s will be pre:;e~:e:i :..:;.d the policy and 
strategy considerations ir. A;pe~:i:x A of the ISA study 
have been accepced as the po:~: ~: de~arture, 

1'0111CIRIE'II' 
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(4) The United s has prov:ded nuclear armament 
to the NATO countries and current:y is co=itted to 
do so in accordance with the state~ent by the Secretary 
of State 1.n December of 1957 to t!'le ~lorth Atlantic 
Council.* However, the objectives which were set 
forth at that time, 

* 3peech of Secretary of .State at the Seco!'ld Session of the 
l!ATO Heads of Government Conference, December 16; 1957. 
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9. Fur:.her Considerations. T::: ::<::er ·..;.:;de-::s':.and how 
NATO obj e-::ti ves might t1e fulfilled i:1 ac :•;.al n:.;.clear con-
file~. it is necessary to exami plans for employing 
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The Study Group. :here~~ 
NATO planning doc' .. !llent 
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10. Hrpotheses. Having discussed :he role of ~actical 
nuclear weapons in Europe, lt is nec&ssary; b&~ore attempt
ing to analyze quanti :ative req-;,;.1remen~<>: to examine a 
range of posaible conflici; si '='.:.a:ions 1n Europe in order 
to "elect the more probable areas as the basis for detailed 
analysis. The group. therefore, adop':ed the-following 
hypotheses: · · 

Each :.i +.·.:.at.icn CC'.. . .i.d l:egir, ·,r:dEO::- ccr.d.: -lc!<.:o c:· -"":.::'at-egic 
wa:rn1.r.g c::- no :;tra:eoglc warr.::.:-.f a:-,d -a~ ·;_;~a:. -.. a::-nir;g or 
no :a~ :1: al warning. 
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d. From the matrix of possible sit~ations sho~, 
Figure 10 - Situation Matrix, the Study Group selected 
fo~ analysis the cases indicated by ~~ asterisk. Cases 
indicated by an asterisk in.a circle ~ere considered 
in detail. The details are prese~ted ~n Appendices B, 
D, and E, and the method used to dete~~ine survivability 
is presented in Appendix B. The :ollowing paragraphs 
present the summary results of the cases analyzed in 
detail. 
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grot<nd 
s1nce this ·.;culd requ1re an analysls 
~y~tems which the _directive reserves 
st•.ldy; The v.·eapons derived could ·oe 
and ground systems. 

( 

sys ems 
ater air defense 

fer a later phase of the 
delivered by a mix of air· 

~9- Nature of the Model, Estimates of the number of nuclear 
·.-eapcns requ1red are dra-w-n from a mathemat1cal tr.cdel developed 
1n a study by the Operatlons Research Office for the Department 
of tee Artr.y \ORO-T-386:·. Weapons req~iretr.ents are established 
as -::ce· sum of delivered ·,;eapons nece::sary to produce a desired 
effect and weapons lost to enemy act1cn. The method provides 
a. cans fer ga1ning an :;.nsight into requlrements, ev·_en though 
1t 1s thecretlcal and has the limitations arising from a high 
degree of aggregation" Inputs fer the analysis include: 

! 
' r 
' ' 

.:.-~ Derl\•a':lvns of Inp~'::S, For pu:pc"e~ cf· th.:s ~tudy the 
•:alC.:.er. a~ngnea the factcrs listed a·oc.Ye ta•.-e been derhed 
a: f c llc>·:~ · 
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c. Weapons Effects. 
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d. Relative Rates cf Nuclear F:re, 

(2 
Sovie 
as: 

~ ·-·-~-··-: 

of the estima:ed 3o7:~t 
not·immediat 

Utilizing che abcve 1r.fcr~a:1:n. the estimated 
rate of fire per arrr.y F:-or": ;-?r :i.ay 1s estimated 

I. 
I 
i 
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·. ~- (3) The rate of" fire capability developed above 
~~ ~ndicates that the rates of fi=e !~~~ted to the · 

Soviets in the fore · 
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g. End-Of-Eneagement Crit9rla 

(1) The criteria used for d~r••-m 
of the land battle is the measure 

( 

The criteria, there-fore 1 . for the of the engagemo:>n 
. will.;'be. based upon-a level~of-c_a.s_:;aities figure which 

.. · :~resut:t:~rrom nuclear' caf:ua:i ties ·aicne· ,_ No attempt is 
.: _c"m&de~tc:i"consider the_~ intangibl:e_s:: of ·battle that history 
· · has· proven crucial·s~ch ·as-·>ad'ership, morale, exposure 

< - to continuing combat·t mai'reuver··a!::i SUl'prise. The 
following three factors are perti~en~ in determining 
the.end of an engagement: 



( 

(2) Therefore, !n this study, the engaged battle 
ends when: 

21. The Analysis of the Ground Combat Model 

a. The 0ampai~ns. Four force ratios have been analyzed· 
!n this study. Deta ~s regarding inputs, calculations and 
data are given in Appendix 0. ~na forces an1 troop den
sities considered are outlined in Figure 12. 

Figure :!.2 - 0a.mpaigr.. Situations 

b. -Fi:-:!.ng Rate and Effectiveness. In the model nuclear 
firepower of each si1e varies dire:;t' th its nume 

and the 

c. Resu::..ts.. The results .jf the analysi~_ are· shown on· 
!<igure 13,;-

._ -~ : Figure 13 - Over-all 

I 
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For each situation the 

Calculations are explained in Appendix c, ~~~ex 2, 

period 
iets are still 

This illustrates the value of 
. TO.,losses were less, and the icss 

on the Soviet was slightly g~eater, than in the 
same case for the estimated rate of.fire. 

22. Short-range Nuclear Weapons 

Figure 14 Areas and Yields fer the Engaged 
Battle 
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THe analysis in the precedir.~ para-
~~-~~tes a coverage of tar~et zo~es with 

Additional case studies ~tilizing 
made with selected •reapo~ systems 

on comp~ter sim~latior.s of 
uired to 

usJc~very systems is analyzed utilizing 
probabilities charts in Figure 15, 

Figure 15 - Probability of Success in Attack 

ar·ea. 
e in an to answer the question 

as to whether or not external forces a~ould do the 
job and to determine the impact of t~e111111on the engaged 
battle. In this analysis, consideration •ras gi7en to the 
follo..,lng: 

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

(2) The 
in-the 11 

b". Analysis 

weapons systems 
~clmntan.d and control. 
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any system 
depending upon the.number of command 
the fire requests •. 

HO'W"e\rer, . 
appreciP.dy 

echelons processing 
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d very effec er an area fire doctrine 
adequate warning and protection is provided 

to NATO ground forces and assuming the zone of contact 
would remain stabilized during the~pre-planned attack. 
This is a low confidence assumption particularly if the 

starts 'conv If tions of the 

r fire· 
requests through command channels to the external forces 
and the uncertainties of priority of fires are considered · 
together w1 th the ~equirement for warning and stab1.1-.· 
ization of the zone of contact, it does not seem feas
ible to plan the use of external forces in the close 
combat area. 

25. Alternative I l . -
a. Total Engaged Battle Requirements. thin the 

~estimates have been given in term 
~and weapon requirements have been 

•

us deployments and densities·. The inclusion of 
firepower can be computed using the rate-of-fire 

n yses that have been ou estimate 
the relative percentages of 

made usin 

(2) Model results 
war game Pesults and 
comes was obtained •. 

ts from 

in 

'lrOP 

were checked against·the 
close similarity between 
Therefore 

actual 
the out-

I 

I 
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Figure 16 - Distribution of Yields 

Figure 17 

emphasized 
is merely 
f effects 
into a 

con
depends 

en.e5·5 of the mix of' 
weapons relative to that 
As explained in the foot-

the conversions sho.based upon the effectiveness . 
factors relative to shown in Figure 11. The latter 
are based upon the e ec veness of weapons in random fire. 
Therefore, the actual weapon numbers shown in Figure 17 
are those which would be required for delivery 
random fire. As ·such actual weapon mixe 
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I 
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Warheads in these numbers could 
_.._.,._, but it is doubtful whether the 

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." 

_, 
.:::?. 

a. Design of Stockpile Alternativ~s. The alternative 
stockpiles computed in Figure 17 must be judged on their 
ability to fulfill the objectives for al 
·.oeapons to the NArO Central Region. rhe 
selected are intended to meet en t a 
of loped, i.e., 

Requirements for 
e uded. The alter-

been ~T"i ghted differently in 
the variations that can be obtained. 

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·. Subsequently, other factors 
influencing a realistic stockpile determination ~ill 
be discussed. 

b. Comparison of Stockpile Alternatives. When compared 
the objectives for weapon al:ocations and the require

d mixes·, the alternative stockpiles offer 
advantages and disadvantages: -· 

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

.. 
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ing a radical change 
or Soviet !'orces. The ·· 

kind of change in doctrine that would require the 
greatest adjustment by either side would be a large 
increase in mobility. The type of' mobility envisaged 
under such a change would be reliance on vehicles that 
would be essentially independent of soil traf!'icability; 
however, because of' the time required to develop and 
acquire the vehicles, it is unlikely that such 
doctrinal change could be realized by 1567. 

of' 

are shown in 

Figure 18 - Situation B NATO Stockpile 

IV S toch."Pile. 
es assura::ce that ground· 

ar.d des the 
from the 

(1) This stockpile matches the areas into which 
different yields can be fired as developed in ~-----

>Y J..;~ r: hl.-1 . 

1 

) 

t. 
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Figure 14, Areas and Y1eld~ fer the Engaged Ba~tle. 
In add1t1on, the 7~c:~o11e ~a:~hos :ne expec~ed ~roop 
dens:.. '.".y developed :;.n Figure 2; Pre-A ':rcack Dl:ltrib·'-'tion 
of Soviet Forces, ~nd ta:get densitr shown in Figure 4, 
Pre-Attack Di:trib·.ltion of Targets. 

I -----:.. ______ ....• \ 
(3) Thsre are s"clfficient high yield weapon.- to 

permit effective area 
fire in con'sistent 
with troop 

er.gageme 
provide sui table le'rels 

of weapons in Alternative~ I.I 
cient for these p~=poses. 

U"'L'W . .1.t the 
and 

The numbers 
insuffi-

f. Implication::: A.:;::cciated wlth Pref!C'rred Stockpile 

(~)At the fir:t readl.ng, the number~ of weapons 
suggested appear :o be ~rea5onably 
thes£. weapor.J · a:e ':l:e reql.li:~ements 
and the deli very ::r.::. ':3 orgar.::.c :o :he 
well as fc:~ de:li7e~·::,- 1,;.ni ':.: pro';ided 
tact:tcal air :'crce.:; for the lar.1 battle. 

(2) One exam:ple of a po::sible dL;tribt.:.tiC'n of 
weapons that might be fired f:rcm vario1.ls types of 
delivery units. ic derived in Figures '.9 and, 2J: 

Figure ~ 9 ... Estimated N-..mber. of NucJ ear 
Wf,apon Deliyery- Sj·:r:ems 

Figure 2:::> 
- ' ' 

Possible .Distribution· cf. Weapons 

Tac.tical air L: indl cat:ed for :everal weapon yields 
with no num't:er ar,sociated wi':h the t:act:f.cal air 
delive.ry Jystem. Anr t::e of tactical air would 
reduce the n'.llllber o!' weapons per launcher sh_own. 
For >:he purpose;; of :-hls display; weapons have· been-

.. . . . -· . 
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divided into company support, battalion-brigade support 
and division corps and army support en the basis of · 
yield and delivery system range. This relationship 
is consistent ~tith 1·:eapon employment concepts developed 
else1·:here in the report, in that shorter range delivery 
systems have smaller yields because troop safety is 
involved and because a better target acquisition capa
bility at shorter range permits a lo~;er yield to 
accomplish the desired casualty effect . 

..,. (3) The planned US division (ROAD) 11ill have varying 
numbers of battalions in a division. For purposes of 
computation, ten battalions of three combat 
each is a reasonable assumption. Other NATO 
will have the same struc 

does the rate of fire 
the la~ncher preclude the ~elivery of 

th number of weapons. Ho~rever, the pre-hostilities 
distribution of weapons and the logistic system to 
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~rovide resupply of l'leapons to la:.L"lC!'l.:::'s ·o'lould have a distinct bearing on che total delivery capability. 
The delivery problem has not beer. ex~~:ned in detail 
for the same reason that delivery system effectiveness 
:·1as not examined. Accordingly, this is s:mply a 
rough estimate of the capability of to~al delivery 
systems that could be available to deliver total 
number of weapons provided for in the stockpile. 

(1) A 
I:lents is 
factors 

tic Dete~nation of 
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;er, ::. t ::.s cons ... u•:~·c:u 
rest~ict::.~ns would modify 

the requirement in this case. The ~ff~ct of target 
acquisition will be examined telow. 

h. Effect or Target Acquisitio~ Capabilit! on 
Requirements 

(1) As pointed out earlier in tr.~s study and in 
·Appendix J, there is uncert 
acquisition capability beyo~d 
zone of contact. The ques ~arget 
capability creates a doubt cor.cern!~~ 
reduce yield aments for 
with ranges 
over, target d 
ness or acquired target fire 
longer range ground delivery 
or Annex 3. Appendix J). 

(2) On the other hand, t~ere is a relatively 
-:arge~s ~;i thin the 
~irec~ e~ployment 

~~Jcuot visible targe axoecte~ to be the 
rule, and acquired target fire w1i1 predominate in 
this area. The degree of i::~pr·:>ver.:e::t :;f acquired 
target fire over random fire r~s ::o~ been examined 
1n detail in this study .• 

1. Possible Reductiona Res~lti~§ fr:>m :arget 
Acquisition Improvements. TWo separa!: I::vesttgations 
s~est thit an appreciable refir.er.:en~ is possible in 
the ~~~a~-~QV,~~ed. by ari assured t~get acq~isition 
capab111t1~ ·rn reviewing these co~par~sons, it should 
be borne in mind that troop den~!~y faoto~s. weapon 
availability and rate of fire were no~ the same as -~ 
those used in the model that \'ras a."!al:;zed. ·• This 
comparison. simply points up ti:e r:ecess: :;i for a 
continuing exploration and for de·relop::-:en: of 
additional factors that can be us~d co::fidently. 
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An analysis of the employment of 

ratio of improve~ 
can be assumed as 

four to one. Prompt casualties are 
more valid as the basis thau delayed 

casualties in this case because of the immediacy. 
of the threat. 

be comparable. 
the ectrum 

a computat~on of the 
ca.J:'"" fired. has been made 

Figure 8) • The 
~1se is the 8-inch ·Howitzer 

terns with 

considering a mix of moving 
This figure is in reasonable agreement 
the Leavenworth map exercises. The corresponding 
random fire effectiveness from ?igu~e 11 is 21 
casualties per weapon. Fbr this examination the 
ratio of improvement for acquired target fire can be 
assumed as about two to one. 

(3) Based upon the improvem:nts over random fire 
estimated above, the on-targ~t tactical nuclear 
weapon requirements of Altsrnative rr could be modified 
as follows: 

.· 

I 
l 

~ 

I 

r 

l 

I 

I 

• ! 

. I 

I. 
:' 
! 



--- --- -- -----

( 
I 

I . 

~, 

I 

l -

I 
' ; 

. . 
( ? ( 

'II' Of &tt6JRE 'II' s 
POTENTIAL DEVELOPME::TS TJ IMPROVE 

TACTICAL NUCLEAR P033~3ILITIES 

27. 

. s s' 
"The United States does not have the possible arms and does 
not have the military organization ~hat would be needed 
for the successful waging of a li~ited nuclear war ••• 
We have concentrated on big weapons for big nuclear 
conflicts. Some good work has been done on small, 
lightweight nuclear weapons of the t7pe that would be 
used in limited warfare, but in this f~eld the future 
possibilities greatly exceed the present accomplishments."----~~ 

j ,· 

1-
• ' 

'. 
i 

I -
! 



I 
( 

•• 

( 

'II'OIP 
( 

A seconi ~e~ru:. .s.ppl1c·;.~i·.~:::. cf burled weap.,ns . 
b.;. ag9..1ns~ ta:rg-'.te c<w=~ ~:o t!1-" z::J:::..;; of contact. 

A deep L<.'lct.::orgr.)und b;;r.:;~ C•)u::.:i b-:'. ':-t:pl;::y,i closer to 
unw3.nls:i fr1 d:.jly t.::-.:.::pe ~:ha.'1. av ·~'::h.;r c'YlJe :.urs t 
0 9 ·t·h .. .,,_., y·t, .. • _..,...,. ~ t· "-r-"u=-= .._..,_ "'"feet:" ( .... .,-=-~"1 ~ -...... ,_,.-;-~ ... ~- •••. ·--...... _.,. ___ .. .-, . ~ "'' •• - ':;L - ·- .--~- ... J, .... :.... ...... __ ...... ~ 

an• r~•t~ ... -· .. ") ·r:~··· ., .... .,D'. '" f':r• "J.-·y ---·p" a·,..,. t.J. /:;;l'o'.4, .-.:1. ._·..o..l,;,..~ wl _-o,..; -.-.. ~;.olo4..0.C:, -:_ _ ... ":': ... J.,. ', _'I..Jf.· - _ ... 

suppre~::l;,i. H·~-x·ev6:r:', g.!'o)U.."l.j 1::!.:"..-.<:':.C fro:1 ':':-:: burie·i 
d~to:mat:ton is l:'!llff.!.~t"n':: -:;,, C.'i..<.5~ C"-5u=.::.t!~a to ~~BillY 
trcops and d-3.magt-:: t:oJ -:o::;,my Jns~-~l:'it!~r:..il. Fig·ur;; 22 
C ~mp9.r .. _, W"""'p-~.., .... f · ~ •·• for v --~· ,. • ... · • ~..,,... ,_. · p ...... ,.' IJ . .... ..:;;~. v.... ···- ':: ..... ·:.. ~ ....,L ~ •• -=:-e,.-- _. \ ...&,.:; .. •:l.l·io..~) 

of bur,;:: •• .;.:.::. · 
:.· ~....::-.-. ~ 

!!\:'lr b"'low grou:::i t:.L.rs ts •:::1.-=. two c !"'l; ~r ra.diu.s 
l:tn,; ma:r> .IC:3 ~·b."' a.:r "'- 'i ·: f 3 ~v ~-~ -, ~ a:na.g-=- • :s'ig'IJ.:::"' 22 
S!1•"::W5 'tha '; a.:!.:r> b.:~- o r ·' ::h;.,.!:':ma:;, :.::1 :-h :-1-=?.:r.' ra..i:i ati•Jn 
are :s~v"':::~ . .ly 3.t :-'o::;.a:~l ~.v"'" ~Y mQ.-::,;.:-;;.:.~ 1E'opth~ cf 
bur.~::. 
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28. Problem Areas. The Study Group is unable to present 
any quantitative evidence directly related to alternative 
solutions of the problems associated_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 either nuclear weapons or non
nuclear weapons or engage in either nuclear or nonnuclear 
combat with~ual facility, 

a, Nuclear and Nonnuclear Combat. The principal 
difference between nuclear and nonnuclear combat is 
the devastating damage of nuclear in contrast 

ventional sives. 

we as to 
expenditure of a 

b. Survival. A major requireme~~ for any military 
force is to survive under ene~y attack. Damage to 
equipment and static or sem~-~tatic installations will 
be much more severe under nuclear a~tack than under 
conventional attack, Thus, rcdunda!'1cy :i.n L·a<.! ili tie a 
and equipment becomes a req~irement to compensate for 
higher loss expectancy. Extensive damage .is 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, in nuclear war a higher 
equipment replacement rate can be expected. 

losses will likely 
are expected 

d. ~p Density. The req~irement to survive creates 
a demand to reduce exposure of :rocp units which can be 
accomplished by dispersal. Ccnversely, some degree· of 
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troop density must be maintained 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 is doubtful 
if there can be a complete reconciliation. There are 
two methods by which a partial reconciliation can be 
accomplished. First, forces can be provided with an 
improved mobility so that mass or necessary troop 
densities can be provided at places and at the time they 
are required to accomplish specific tasks and subse
quently dispersed in order to improve the ability to 
survive. A second method, compatible with the first, 
is to practice operational procedures that will require 
moving with irregular frequency and forming irregular 
patterns at stopping places so that the unit is difficult 
to identify 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 capability, but 
they are not forces by themselves. Other units having 
only conventional capability are required to engage 
targets not suitable for nuclear attack. Some units 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 
been unable to visualize the type of force that would 
offer a practical comparison between nuclear and non
nuc.lea.r forces. Each ground combat force must have a 
capability to engage in both nuclear and nonnuclear 
ground combat because nuclear combat is not expected 
to be limited to the employment of nuclear weapons a~one. 

f. Procedures. Procedures governing the security, 
safety and employment of nuclear weapons, coupled with 
inherent military disc i_n organiz~units, should 

ssurance that 
11· be· witnne r:>m conven-

proc 

g. Conflicts .. in Recpir.ements. These conflicts 
between the requiremen~s for conventional and nuclear 
combat appear to require: 
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(1) Survi va·oil1ty in a nuclear en vironznen t 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 
that will satisfy 
out creating large 
required to accommodate 
for their use. 

(4) p 
accommodate 
periods of 

semi-static ~4J •• G,~ions 
supplies pending requests 

will 
.short 

active defenses against any form of 
which will result in 

Providing an appreciable 
to insure availabil 

sirab 

in delivery 
event of 

to permit sus~a~u~u 
operations while being prepared for losses of some 
headquarters and an attendant capab:;.li·~y to assume 
control by standby headquarters. 
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?.9. General. During the devslop~e~t o~ t~e study, a 
number of uncertainties develope~ :~a~ a~pear to be possible 
of resolution. In addition, Study :roup examinations 
indicate possible areas of explo~a:ion :~at should add to 
the depth of knowledgs of the g~n=~al s~~Ject of nuclear 
war. These topics will be c1 ~.scus::.:d 1:1 :urn. 

c. War aame Factor3. A mo~~ comp~ehe~sive set of war 
game factors for the .~.and battle !s r~quired. Land 
battle war game re3'.<lta actua:ly re:a:e :~ the single 
factor of index of combat eff~ct!.ven~;s i·lhich in turn is 
based primarily upon ~anpow:r or u~it strength. A 
comparison of the 1!1dio~= of ccrr.:~: e~fectiveness of the 
two side3 results in a fore~ ::-o..:::.o w!:::.ch is the basis for 
rate of movement all·Jwed in :t g:-.:::,;. .:.::: t·c:al mobil1 ty 
cons.1derat1ons ere no.': incLt1'=·i .!.n t::s factors that make 
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up the iridex of combat effectivecess, such as air 
mobility, airborne 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 resul~ed ln some slow improvement over 
the years. The effort requires a renewed emphasis. 

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

a. Combat Survei+lance and Target Acquisition. This 
should be a joint as contrasted ~o a separate service 
study in order that capabilities and limitations of all 

ib .. : u. u 

to 
··For the 
'be no ce 

equipment. Comparison between capab~lities and 
limitations. of these forces might disclose alternatives 
that~are not now apparent. 
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TERX3 

Fire delivered on a prescribed area*. 

2. RANDOM FIRE 

Firing a.t random locations viithout specific 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. 

4. BLANKET ATTACK 
. ' 

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

5. TACTICAL WARNING 

A notification that the enemy has initiated hostilities~ 
Such warning may be received any time from the launching of 
the attack until it reaches its target. Generally thought 
of as 15-mi~:.c; o;,- -..-arning, 

6. STRATEGIC 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 natior.s. 

9. V/STOL ·. 
Vertical/Short Take-off and Landing aircraft. 

* AR 320-5 Dictionary of United States Army Terms, H~ Depart
ment of the Army, January 1961 
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10. VTOL 

Vertical Take-off and Landi~ capability for aircraft 

11. ZEL 

Zero Length Launching~ A technique in which the first 
motion of the missile or aircraft removes it from the launche~ 

12. COLLATERAL DAMAGE 

Damage in an area adjacent to or surround~ a target 
system that has been attacked. 

13. TACTICALLY DESTROYED 

A unit is tactically destroyed and not combat effective 
for an indefinite period when one-third or more of the 
personnel are killed. 

14. TACTICALLY NEUTRALIZED 

A unit is 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 purpose of neutralizing or 
destroying that system before it ~an be erf~ct~vely used. 

:..6. FEBA 

Forward Edge of Battle Area. 

17. TACT!GAL·NUC:~~R Wll~PONS 

Theater~-b&sed nuclear weapcns. 

18. TROOP--SAFETY CRITERIA . 

a. DEGREES OF TROOP RISK: 

(1) Negligible Risk - Distance from nuclear burst · 
where· troops are 0•:mpletely safe, with the possible 
exception· of temporary loss of night vision-or dazzle. 

CRlE'lr 
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(2) Moderate Risk -At this distanc~ from nuclear blast, 
a:,ticipated effects levels are tolerable, ~r at worst a minor 
:-:..;.isance, In rare instances, some individ'..;.als may require 
e·:acaation be cause of radiation sickness. This. risk is 
cJnsidered acceptable for close support operations. 

(3) EmergencY Risk - The anticipated levels may- cause· 
sJme temporary shock, a few casualties, and may significantly 
reduce the units combat efficiency .. This risk is acceptable 
c~ly when absolutely necessary. 

(1) Unwarned Exoosed.- Personnel are assumed to be 
standing in the open at burst time, b~t have dropped to a 
prone position by the time the blast ... ave arrives. Some 
~ersonnel ~ay have temporar7 dazzle . 

. (2) Warned Exposed - Personnel are. assumed :to be prone 
on open ground, with all skin areas covered, and with an over
all thermal protection at least equal to that provided by a 
t~o-layer summer uniform, 

. (3) Warned Protected - Personnel are assumed to be. . . 
''buttoned up" i!l tanks or crouched in foxholes with improvised 
07erhead thermal shielding. 

l1. ACE -Allied Command Europe. 

23. QUICK REA~TI01l FORCE SYSTEM 

A specific number of s::-ike aircraft a::d air force missiles 
'.l:::l.er SACEUR · s ~pecial operational control, maintained at a 

' 

I 

' 
1. 

I . .. 

t 
I 

f 
' 



7 

( 

-degree of readiness that wi 1 insure their survival and 
effective utilization, even under condicions of surprise 
attack. 


