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* MEMORANDUM FOR HAJOR GENERAL L. R. GROVES}

- N Subjects Atcmﬂ,c Bomb Production

.

1. The attached ‘study has ‘been’directed ta%m establishing. <
én official Army Air Forces' view as to the numbe} of atomic bombe

) whieh ghould be available in order to insure our national aecurity.
. 2. This paper i« still on 'bhe working level.

Prior o con-
cluding this study and forwarding it to the CG, AAF, your eomments
are requested.

Inel:.. , '
- Study abv ' Major Genersl, U.S.4.
subj w/'l‘aba 4,36 .
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LUATED

1. - To-determine the United Ste.tea requ:u-ements for ahﬁic bemb stockg.
. '/ ’

in the interlm poet—war era.
ASSUAPTIONS

2. It.is assumed that: o - o R R
oa, The United States must be prepared to conduct oi'fenslve operations -
against any other world power. or combination of powers.__
- b, The United States will maintain sufflcie\nt bases and atx forces
capable of attacking the stratng.c heart of any potentlal enemy.
e, The 1mmed1ate destruction of the enemy's will and capacity o

- reslst is the prlmary ob,jectJ.ve cf the United States Army Strateglc A:Lr Fomes.

' d. Extenslve research regarding the stratng.c vulnerabillty of all

N

maJor powers will be conducted later and will perm:Lt a more complete analysis
“of bomb requa.rements. ‘ _
“ FACTS BEARING ON THE PROELA

3. At the conclus:Lon of %World War II the UnJ.ted States first employed

the revolutlonary atomic bomb Only two such bombs were dropped on Japanr but
these were spectacularly successful Various condq.tlor:s l:uru.t the reliabllity
of mformatlon obtained on the properties of this weapon, and it\ is impossible
to catalogue the full capabJ.llt':Les of any bomb by dropping two, uatisfactor-y .
experimentatlon is extreme.ly dlfflcult. However, photo analst.s of the results .
~at Hiroshima indicates 5 .the radlus of destructlon to be appro:d.mately 7000. feet, } -

Tab‘ BH is g more complete desch.th.on of - the results of the Hiroshima bomb as

-

J.nterpreted from photo reconna:.ssance.
4. The characterlstlcs of th:Ls weapon are such that it cannot be regarded
~ as "Jjust another bomb " These bombs are very expensive, cannot be produced 1n
mass s require special’ storage condlta.ons, reun.re highly technlcal shlpment and
,' asse.mbly procedures, and’ must be s.ssembled and pJ a.ced on the ob,jectlve by

hJ.ghly skilled -and specially trained personnel

A. ﬂ..5. 'I‘here is no approved ‘production program for the atom_:i:c* bomb ¢ F
. I v o . - : y L
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‘strategic vulnerab:.llty prepared by MIS, WDGS, is presented as TAB “A“

i

DISCUSSIGN ,
6.' In/ determlm.ng the quantity of at,oxrﬁc bombs to be etocked it is
_hecessary to establish a ba.sic requ_lrement for theJ.r use. It is assumed
that the United Gtates may be required to, conmct‘mj;,litary‘ operations ageinst

any other nation or combination of nations in the"‘world’, and that, finding

"herself at war-with these powers, the United States would be desiroue of ’

immediately crippiing- the abillty' of the erlemy to wage war. It i1s to be noted

that the requ:.rements established in this paper contenplate an M—Day force

capable of being eamployed immediately upon J.n:.tiation of hostilities and the

éstimated quantities of bombs required must be availeble at that time. There '

has been no attempt to estimgt® the quantity of atomic bombs which woul:d be

required to conduct a prolonged war of, attrition, Therefore, the assumpt:l.on

*

was made that the initial mission of the air force units allocated for

" preparation, transportation, and delivery of these atomic bombs’ should be the
_ - —-

. ~ )
immediate destruction of the -enamy centers of industry, transpdrtation, and

)

An exhaustive analys:.s of . the strateglc vulnerablllty of all the nations
of the world would require extens:we research and consequently consume: time '
inconsistent w1th the u,rgent need to establlsh some definite prmcipals for the
employment of this powerful Weapon., Because of the unlimited poss:.ble appllca—

*
tions of the fundemental atomic energy in conjunction with future developments

of rockets and guided missiles, both in their propuls:.on and in’ the:Lr explos:.ve

characterlstlcs, it has been decided ‘Eo l::m:Lt the scope of this study to the

‘next ten years. During the perlod 1945 teo 1955 it is probable ‘that at the . -

beginning of any war, bombs will still Ye del:wered by the convent:.onal airplane.

Tt is-also obvious that dur:'mg this period Russia. and the United States w:|_ll be

“the outsta.nding military .powers. For' the purpose of "_tnis study the destruction

of the Russ:.an capability to wage war has therefore been useg as a basis upon

which to predlcate the UnJ.ted States, atomic bomb requz.rements. It is to be _ _

[ ———

nbted also from a geographlcal aspect alone, Russia is in the most favorable

strateglc pos:.t:Lon of any major power. An J.nvestigatlon of the Russlan

4
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7 It ‘is to be emphaafﬁed that relieble infonmation on any phase of
Russian economy, 1ndustry, population and transportation is emtremely scarce
and that conditions are in a continual state of flux. ALl statistics presented
in TAB "A" are the best estlmates available. but must be -accepted only insofar
ag they provlde a basis for the present study.- ,

8., As a foundation, a list was complled of all Russian cities havlng any
. major strateglc importance. .These 66 cities were plotted on the map showmas
hppendix MA" to TAB HAK, Thls list 1s qulte comprehen81ve. The following
percentages of total Russian production are accomplished in these cities:

Alrcraft 954, tanks 97%, guns 73%, trucks 88%, steel L45%, oil reflning 95%
alumlnum 100%, lead 48%, nickel 60%, zine L4%. In addition, the majority of

all ball-bearing5 synthetic rubber, and machine tools are manufactured‘in these
‘aress, It 1s to be noted that the above statlstlcs malnly include basic end
heavy industry whlch is nonmally more remotely located than those 1ndustr1es
engaged in the manufacture of the end products., It is therefore loglcal to
assume that an even greater prOportlon of Russian total menuféactur ing is
concentrated in.these 66 clties which 1nclude all of Russia's large populationﬁ
and 1ndustr1al concentratlons -

" Twenty-one clties in Manchurla were also 1nvest1gated but were not.con—

51dered in the‘flnal computatlons ‘because hanchurla is mot an integral part of
- the USSR. Manchurlan 1nuustrlal potentlal is less than 10 percent of that of
the USSR and does not exceed 15 percent in any major item. -

9.' From the basie list,.a group of 15 first priority cities and a group

of 25 frrst and second prlorlty cltles were selected. The bar;charts on the

bottom of the same map, Appendlx A tO‘TAB ugn, give the percentages of maaor ST
industries cOntalned in the cities of each of the three categorles. From these
'charts, it "is readily. apparent that the bulkof all major 1ndustr1es upon’ which
i statistics sre available is concentrated in the fifteen first priority targets.

. Only in aluminum and 011 reflnlng is there any 51gn1f1cant increase in percent-
age prodnced between the first prlorlty_cltles and the total llst of citles.

‘ The primary obJsctlve for the appllcatlon of the atomlc bomb is manlfestly-

“the simultaneous destruction of these flfteen‘first priority targets. Based ort

»
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our eucper:.once, with the bombse dropped.to date, three well—placed bombs
would t«hrow a modern city of any size into chaos and defmitely :anape.citate
it for an appreciable period of time. Four of these cities would requ.ire
only two bombs and one city only obe bomb to eompletely destroy rthem.

Adding these individual requirements gives a total of 39 bombe as a minimum.

10, It is obvious that the immediate destruction of the complete list
of 66 cities would have an even more devaststing effect on ‘Russia. There-

4fore, an opt?.ﬂmwn'requiranentAvi‘e';-‘atom}c bomb- stocks, would be the number .
- hecessary to .oblit_erat'e all of thesé cities. As deduced in TAB "B", the
deetmctive area of eacb bomb is approximately 4 square miles. .

‘Il‘ab UM is an individual tabulation of-th% bomb requiremen_te'to‘ destroy
eaeh;‘;_o;f the entire 6(37 cit;es.. Iri assessing the necessary nmamber, of- bombs,
the cities were classified by size. For this purpose it was estimated that
'six‘bbn.lbs would.be sufficient for the largest city. The total requirement

~under this, sys% 15(%@11, bombs as- an optimun;. R '

11. An important function of the Army Air Force is the protection of

+ the United States.: This could be greatly :msured by the neutralization of.

PENSSEN

any enemy bases of possible counter-attack. The_abemi,c‘bomb is an idealq
weapon for this purpose. | N
The racﬁns of -any known operat:.onally proven long-range bomber is 2000
miles fér the B~29. Append_lx nen to Tab MAM illustrates the fact that ‘an
arc subtended 2000 miles from any area of strateglc importance in the Unlted
"States falls'upon‘areas u.nder—éur control or that ‘of nations frien%y to
ourselves. Hence, any ;/;tagonlst must set up and establlsh these bases within
ra.nge of our a:l.r forces. - It -is :merobable that an enemy would be capable of
establmsh‘ﬂrxg simul‘ha.neously more than 10 .such basess-  One bomb should effect—
ively neutrallze a.ny such e.n;:;liatlon. Therefore, an addltn.onal requirement
of ten bombs has been estﬁna.ted for thls_p&rpose. e . -
STt J.s to be noted that should the present range capa.bllltles be doubled
) or'-'suicide tactics (one—-wa.y trip) be used, strategic anfas of "sitherRussia
or the U(Jted States wou.ld ‘be w:.thln range of bases located in the ether
| ceunt;:'y. A ituat:.on u.nder these eondltlons would become a mammoth slug-fest

..h.. —
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in which the United States would attempt to defend her own v:Ltal installations
whlle launchipgra. knock-out blow at the enemy as it would obviously be :Lnipoasible
to neutralize all _enemy launchlng bases in his ovn;/ountry. Therefore, no
estimate of bombs needed for th:l.s purpose has been attempted. .
1z2. 'I’he role of the atomic bom‘b in tactically ,aiding the emplacing of ‘the

- forces to carry out this visualized program of destructi'on, hasnot besn ‘
neglected. Howevar; the complex:.tyi of the problem mekes detailed a.nalys:.s
extremely nebulous. . The destructlon of the enemy alr force has been discussed
above;/\ Experlmentation with the atomic bombs in direct- support of ground force
has not progressed to a po:.nt where it is possible to determine their use. It
is evident that they cannot be presently used in close stpport. The princlpal
tactical role would thus be in 1solatlon of the battlefleld This tactical
appllcatlon would probably be l:LmJ.téd J.nasmuch ds all transportation centers in
the USSR proper have aiready been considered in the list of strateglc cities. 7
Communications in other countries , wh:Lch might be over—ru.n by the enemy, muld
prob?.bly be interdJ.cted initially by pln—polnt application‘of the con?rentional
bomb, There are a few natural terrain ‘features ‘such as the Dardanelles, Ktel
Cs.nal and the Suez Canal, ‘which. are ex’ceptlons. An allotment of 10 bombs has
been reserved for this purpose \ . .

13. There tre no operational experlence factors svallable vmlchfg:losely é%

parallel the conditions under which this bomb woul#~be employed. However, from . .

" an analy31s of »‘B—29 operational”and training bombing statistics, including radar’
drops, it appears safe to assume a probability that over 7\5% of all bombs will
fall witl}in one-half of the destructlve raddus of ‘the bomb (3500'}. Probable
losses are also difficult to assess, Unléss caught' completely unaweres the

enemy wou.ld tenat:Lously resist these attacks by every means w1th.1n his power

g.ncludlng sulclde tactics. Our operations would be carried out u.nder the most

di{ficul'&conditions_ of weather, vast distances,  and fanatical opposition.

~N

vithout ‘delving closely into operational details it may be assumed that the -

United States would employ this. weapon in -8 manner as to insure the
' greatest possible chance of-the bombs being delivered. Thls must probably
/ include diversions, supporting bombw flghters s plus any known counter- .

‘measures to enemy defenses. Howevar, our dlffa.cultles must be expected‘ to
B I . N
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exdeed ‘those encountered by the Eighth Air Force in the early days of the

EurOPee.n"air offensive. Here the greatest percenta.ge' loss on any one mission |
vias 23% on the mission to Kassel and Oschersleben of 28 July 1943. A calculated
loss rate of 35% has been assumed for initial attacks until a degree of air
superiority has been pbtained, Integrating losses and bombing inaccuraciss it
is computed that L8%- of all bombs airborne will be effectively delivered.

"1k, Appendix- "B! to Tab MAM shows the range. %verage of the USSR by B-29’s
and B~36‘5 from the bases presently in our possession, from those,currently
proposed, a.nd from possible airbases peripheral to the USSR which might’ pDSsibly
be available.‘ It can readily be seen that the’ B—36 with a radius of 5000 miles,
can reach any port:.on of the USSR from bases in Alaska, but that the B-29- \cff‘
'only kreach the important Russla.n strategic centers from bases in Xurope and
Asia. Th:.s points out the necessity of rete.ming bases in BEurope and Asia until
the -B-36 becomes opera’ﬁional and the deslrablllty of retaining them longer,

15. It is to be n.oted_"that authoritatj.ve opinion believes the present bom13

to be an experimental model. Vast Enprevements ‘will undoubtedly be made which

will render the current modgl obsolescent. Practical planning would therefore
d:l.ctate only a limited dependence on the weapon in its present form ~- especlally

in view of the tremendous expenses involved. However, even if future developments

do antiquate our present type of bomb, it will still be more potent than anything

yet devised, and it will still have the same destructive capabilities it now

’

contains.

2 -
S

16, It is belleved tne sto'rage distribution of the atomic bomb is not
a critical f‘e.d‘bor in the' eterm:.natlon of requlrements. Necessary security, -
speclJ storage requ:.rements , and expense dictate that most- of the bombs should
" be centrally stored in the United States and dispatched to the stagmg bases
) ’

: :unmediately prior to their employment. Special consideration must be given to

the nged for having on hand for immediate use ‘at such a base as the Azores, a

small qus.ntity of these bombs. ] ~

17. There appears to be no requirement for a stock—-plle of atomic bombs
of lesser destr\,lctive power, The destructlve agent composes only a negl:.glble
pre'por'tion of t'he' vveight and volume of the present ‘bomb. Benefits deriv_ed from

. -6




the uae of a small exploeive charge would not be realized in ease of delivery,
bv.t in more efficient utilization of the available quantities of the basic

explosive. Hence, ‘it is _desig-able that research be continued vcith a viavl to:'

< -

the aevelopmen’b of a cheaper atomic bmployment dur:.ng a prolonged
struggle aga.inst 1imited targets such as nava.l vesgels, ind:.vidua.l factories,

bridges, and other isolated targeta. - . T

- l&—hrsurmnary, 1t is cmpputed that the Unlted States requirements fer

stocks of atomic bombs are as follows: ) 7

Minimum

~

For incapacitetion of 15 first “For destruction of 66 cities of
_ priority targets - -39 ©  strategic importance - 204

© For neutralization of possible - For neiltralization of possible
enemy bases in the Western _ enemy bases in the Hestern
Hemisphere - " 10 * Hemisphere -

T
.

For Strategic isolation of the - ' - For Strategic 4isolation of bhe
battlefield - . .10 battlefield - - | 10
. : . ™ N
Total ° 59 s LT Total | 22k

Probable effectiveness factor — 48% - Probable effectiveness .faotor - L8

m:.n:unum f‘equiranent =’59' L A8 or Opt:unum requlrement ‘224 + 48 or
' 123 bombs o : ' 466 Hombs
| oONCLUSTONS
19. - It is concluded that the United States has a requirement for e .
minimum M—]?ay stock of 123 etomic bombs and an thiinuﬁx sto“;k ‘of 466 etqinic bombs.
‘ o RECOMMENDATTIONS |

. . ; ”
20, Tt is recomniended that : R - N

(l) The above requlrement be presented t,o Major General Groves, the

\ -

director of the atomi‘c\bomb project, and that his co:mnents be obtained.

(2) The basic study, with the cormnents of ﬁ-_e:neraf froves, be forwarded
to the Jo:Ln‘b Chiefs of Staff for use in the determinatlon of a production program
for the atomlmmb.

(3) The mlnilm@,requa.rauent derived in the basic study be accepted as
the :Lnltlal ba515 for es’clmating the scope of the Army Air Force atomic borgplng r
4

program.
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MEMOHRANDUM FOR MAJOR GENERAL LAURIS ﬁORSTADl

1. Answering your memorandum of .15 Ssptember 1945 on the .
subject "Atomic Bomb Produotion", the following gereral comments
are submitted: ‘ K

2. The number of bombs for the minimum M-Day stock and the \
optimum stoak sre high becauze of the following faotorss

. ~ - - Ve
N 8y The utimatﬁhro based on an_area of totdl destrustion
‘and amounted to. four sguare miles with an outer bomb demage of 6,000
to 7,000 feet. An ares at least twios that should be used. While
the, dammged area of Nagasski was' considersbly less then that of
Hiroshima it was bsosuse the target was not suitable in size or shape
for the mhximm effectivensas of the bomb. A ‘
t._ b. Jt is nob essential to get total destruction of s olty'in
- .Grdér to destroy its effectiveness. Hiroshima no longer exists as »
olty sven though the area of total destruoction is considerably less
than tetal, . n oo o
»a. 0s Vhile st Hiroshima the frames of a number of reinforced
sonorete bulldings remained intect the windews were blown ocut snd the
interiora were gutted, While the birlldinga deuld be rebuilt they were
made unusable for a considerable period. The Nagasaki bomb . did more
demage to reinforced conorete buildings, While our studies are not
completed it is belisved the final results will show & greater radius
of destruetion for such buildings then is indiocated in the report.

T~ 8. In the limited time available no detailed anslysis-has been ..
;, made of-the report but my generul oconclusion would be that the number
© ¥ of bombs indicated as required; is exosssive, e

T SSIFIGATION CANCEZT . L. B
- C.

For the A dmini ‘ ' L. R. OROVES, .

and Develo - Mmjor General, U. 6. A.
JOUN K, HART 4 . - ,

e en
Div'isicm of Clussificatd
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