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MEMORANDUM FOR GENERAL OMAR Ne BRALLEY

SUBJsOT: Atomio Banb Casualtiosg.

In acoordance with my promise I am inclosing a study
o the nature .of the casuaslties resalting from the atomic bombing
of the two Japmnese cities, liroshima end Negasaki, and of the

possible uffects against large amsrican cities.
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EFFAUIS Of aTUMIC BUMD

CASTATLIIES

Bature of Casualties

le The explosion of a 20, ton (TNT egquivalsnt) atomic bomb, the power
usod apainast Japan, et the proper eltitude is orarscterized bys

fe A& blast weve of hipgh pask sressure and long duration whioh
produces a dowmward thrust on structiores direotly under the point of
detonation and & severes distorting pusi on those farther awaye. The
duration of the blust wave is sixbteen Lines a6 ;srvat ag the weve fron
a [ive ton TuT explosiune. This incruvasss preatly trne demaging effect,

be An enission from the bell of fire of heat radiation ranging
from nfre-red to ultra-violet which emusas fires in structures and
flagh arus on personuol.

ce 4n omlsslon o pamwma rays, ealphe and bete particles, and
neutrons, from the muclear fission process and from the resulting
f'iszslon productas, whieh can cause death or sickneas to personnel,

2. (asumalblesz are produced among personnel Ly three prineipml distinet
" phenomens:

as Burna., ' The majerity of casuslties ceused by the bomb will
regult from burns. The heat radiation travels with the speed of liyht
and possible victime are thus oasily omughts Thoe burns are of two
typaes fFlsah barmg cazsed by the direot, instanteneous heat radistion
from the explosion, particularly tho ultra-violst, and {lsme or
secondary barng suffered by persons caught in buildings eet efire by
heat radiabtion or by overbturned stovos, troken pas malnsg or danmged
elootrical systems. Fersonnel trapped in damamged buildings though
uninjursd are very likely t¢ recelve {lane burng., Flash burn is a
type of Injury {ound on & major scale only with the atomie bomb, It
is sinilar to but much more severe thas & bad sunbuwrne The burn
caguelties are fairly evenly divided inte the two clussose

e dechandoal injuries « These inolude Lroken bonsg, cuts,
arvuises, smothering, and te like. Injuries resull from strugtural
deeage o buildings, rom falling and flylng debrls and flying gless
often tirovwn conciderable distances by the blast wave., Thess are
siniler (o mschanical injuries from any other csuse. Contrary to what
might be expooted, injurice frow direct blast pressure such sz ruptured
sardruma or internsl homorrheges, are rare, since the hunen body can
stend as much ws 250 pounds per square inch pressure, while only two
or three pounds pressure msay collepse a lerge bullding. The high
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altitude of burst szl the uost effective explosions such as those
over iroshims and Kapasaki, prevexx'hs very high blast preasures from
reaching the grounds

6+ RBadiation disemse. 1his effect is poculisr to atomie
exploaianss In & relatively hiph eir burst, only the instamnteneous
(firat few seconds) emission of rays and particles from the explosion
is effective. ¥hen the bomb is exploded well up in the air, the
radioactive rissicn products and Lomb material fragments ere so
widely seattered that they are not deposlted on the pround in
dengerous ooncentralions; nor is the indiced seccndary radicactivity
significant, The direot parma radistion 1a the most important since
it is very ponebtrating and is emitted in great quantity. Camma reys
and neutrons penetrate the sikin without producing an ismediately ape
parent effects Severely irradiated persormel shiowed characteristie
eymptoms, nauses, voniting and fever within twenty-{our hours end
lasting for sboub ome day. In the nost severe cases, thege symptoms
are followed by bloody dlerrhea, intlamssetion of throat and mouth and
oontinued vomiting end fever and death within a woel. In louss gevere
cages, typloel symptoms to a muoh lesssr degree than in the most
severg cases, appear, together wit: skin hemorrhagos end general dige
oamfort while partial or camplete logs of halr begins in about tem
days. In Japan in sbout 5045 of the severe ommes, dsath resulted in
sbout thirty davas. ~ild casesg suffered minor offects ol the typloal
symptoms but usually recovered within sixby days. Clinloal cbservations
of the Jepanese suilering from rediation sicknoss revealed that the moat
insidious and lethel eflfucts of radicactivity are caused by the atteock-
ing of the blood produoing cells ia the bonw marrows The degree of dee
orenge of the wiite blood count is one of the most acourats indices of
the emount of radistion a person has received.

Hiroshlima

Se Hiroeshima was an sssentislly ilet olty typified in the United States
by & city such es Dotroit. Its area was abeut twenty~six square miles and itg
peak wartime populstion about 3860,000. The meln ceanter cf the cily wms about
geven guare miles and its population, 245,000 at the time of the bombing. The
Japansae had elready started thelr evacuation of unbombed oities by this time.

4, The bomb was detonmted at the desired altituds, and 1t was ef'fective
sgaingt structures end persomnel in all directions fron the center of blast,
The bomb blast csused severe structural damage tc all except heavy reinforced
conerete buildings, within 2 oue mile pround radiuse. Ihe usefulness of thess
wildinga wes destroyed by the gulting by fire and othor interior danage.
Piminishing moderate structural damsge wes sulfered to distances up to three
miles depending on the strength of uildings. Fires, caused by heat radiantion
Prom thoe bomb or indireotly by demage to heating or elecotrical sysiems, produced
additional darepo generally to distunces of one and cne~halfl miles and sometines
to severnl miles. In genersl the usefulness of the entire seven aquara mile
built=up area of Hirocshime was destroyeds
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Se¢ Many conllicting reports develoeped on the nuzbers of casualties
eanssd by the bomb. The bast cstirmte is that ebout 80,000 people were killed,
about 10,000 wore miasing end that about 80,000 wers injureds 5H0=50% of the
deaths were from burns, about evenly divided hetween (lash burn and flame burm.
Meshaniocal injuries, lacerations, frectures, contusions and abrasions, from
falling and flying debris caused 30-40); of the deaths. (nly a small percentage,
probably well under 107 oi the deaths were smased sclely by radiomctivitys

€+ There are two principal dfficulties in abtbempting to asgsign oxmot
proportions to the types of injury causing fatalitiess

.8es Vlose to the blast, smy within onauﬁmlf mile, people were
subjeot to several t pes of injury any of whioch might hawe been fatal -
in general 1% con be asowmed thet burns and mechanical injuries were
ebout equally offsoctive = redioactivity, being a slower killer, would
not have had time to be effective beforo the casuklty succumbed to
other injuries,

e "rabahl,f as many as 10k of the injured who died could have
boan saved hwd & proper rescus servicve been opersting end had adequate
Avericen-typs medioal treatment bsen availables. Approximately 304 of
the hospital facilities and medioal pursonnel wore rendersd ineffective
by the bomb and the surviving population was completely distraught and
ineffectives Iu addition, the blow had such & stunning eoffect that
medieal help which might have come Irom cutside was considerably dew
leyeds

7e Of the injursd who did not die, a great percentage of the casusliles
suffered from burna of either the flame or flash type. Arein, multiple injuries
complicate the problem of assigning percentages to types of injurye. Among the
surviving. injured, readlaticn siclumge of varying depress was quite prevalent.

Hag aselcl

8s The mond ebomic bombh wes used apgninst Hegasaki on © August 1946,
This bomb was detonated well above one rather isclated seotion of the sity. It
waa & {inger of ebout four miles lomg in a velley less than one mile wide, between
two ridges. A% one end it joimed on to the main seetion of the oity. There was
an important war factory towards each end of the [inger. A similar typical
smerioury city, which 18 much larger however, is Pittsburgs The total area of
egasaki was roughly thirty-rive square miles snd its popaulation about 260,000
of whioh 100,000 were exposod to the direct eifeets of the bomb in the three and
one-half sguare miles of built-up ares in the industrisl valleys, Thers were nany
opén spaces and many less domlciles then In other gestions of the city.

9« Since the elfoets of the bomb were cruiined, the oversll slfect on the
oity as & vhole was less shattering than at Hiroshimm. H¥sgasekl had suffered

several small sonle attacks of conventional bombs, but the olty wae comparatively




TATTONAL ARCHIVES E

]

intaet on ¢ Aagust 1540. The boob fell midwey betwsen the two large industrial
war plentas thess were botwsen 4. and T destroyed. Typleal mteel frane
structures wore nearly destroyed, reinfersed concrete uildings were demaged.
internally snd although mechinery was not all deatroyed it wme krocked cut of
line and covered with debrim, mildings within ons nile were dostroyed and those
up to three miles suflered moderste to light damape. Im Fagesski, leo, [irea
csused yroat damage. about three and one-half squere miles, thy mwin bulli=up

industrial arss, were roundered uselecs,

10, The number of persons killed was about 3¥,000 snd sbout the same number
wore injured, Az has beon poinfed out, the leaser rumber of casualties at
FNagesakl was because ol the lesser munber of persons present within range of the
bamb's effocts, About 75W of the dend at Nepasakl died from burns, 154 from
rechanical injuriee w. 100 fron othor eauses ineluding radiosotivitys, The
greater nuwbor of dseths from burns is undoubbedly due to the fact that there
wore fewer posple rear the center of the explosion; mechanical injuriea kill a
zrester proportion of poople nsar the center than st preater distances sud burng
are fatal at greater distences than sre mwohonlesl injuries. Hosplial facilities
and redical personnel were hard kit hut were able to operate more elfoctively
than et Wireshima, since parts of the uliy lind been completely shielded from the
blaet, Poskibly 6.10% of those woainded who disd eventunlly might have boen saved
had adequate Awmerican~-type medioal service besn avallables ,

1le 4 comparison of certain statistios in the two citles rewals the true
effeotiveness of the bonbs useds

lective Maximm kadiusg

iroshinm Hepasakd
wiltiestory brick buildings destroyed 4,400 fout 5,3&0 feet
Stesl frame buildings destroyed 4,200 fest 4,800 fost
typical Jepansse homes seriously demaped 6,600 feot 8,000 feet
Fiash Lurns ~ personnel ' 74500 feot 13,000 feet
Lacerations - personnel 10,600 feet | 12,200 feet

General Considerstions

12. The ourrently awailable atomic bowmb, of eabout 20,000 tons T84T oquivalest,
will effectiiely destroy about three mnd one-talf square miles (sbout one aile
redius) in eny olty, except that heavy reinforced conerete tuildings will not be
flattened, They will be severely damayed internally and will probebly not be
usable. Savere damage to houses mnd other light bulldings will extend to one aad
one~hulf miles radius. Light dsrere will ooour in about twonty-live square riles
of RYGSe
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13+ Underground structures and shelters will be well protected as will be
underground utilities. Transportation systems will not be wilnsrable but aquipm
ment for them will be. Above ground railwey switches and telephone, telepgraph
and powsr lines will bo guseeptible to severe damapc witnin one mile radius.

14 Flash burn will cause casuslties out to two and one-half miles.
Practioally any type of shielding ineluding olothing, perticularly white, will
be effoctive against flash burn ab distances of one~-half mile or more. Severe
burns on exposed akin will ocour out to one and one~half miles. All sxoept minor
mechanionl injuries will be limited to the radius of moderste structural dsmage
or about two miles. Nmdiation will k3ll otherwise unhsrmed personnel at one-half
miles Ain exposed person will have a 507 chanee of survival at three-fourths of
a mile. Slightly over one milo will be the limit of redlation diseass slthough
»ild omses may odour at distances as great as two miles., DBeoyond ane~half mile,
conerete walls of varyiny thickness depending on the distacce will shield perscmmel
against the effects of radiation. About 904 of persommel not speeially sholtered
within one~half miles of tho blast, 507 from cneehalf mile to one mile and 10%
from one mile to two milos will be killed,

Vulnerability of American and Iritish Cities

16 The British Miassion which investigated the bombed ereas of Hiroshima

and Nagasaki computed what might happen to & typloal Hritish olty under atomic
bomb attack. Surprisingly emough, even though assumptions have bean rade that
the dammge in Japan was go severe due to the poor quality of Japanese eongtruction,
their ostimates of the damage %o British houses and other buildings spproximete

0% wore the aotual faots at Hiroshima and Nagesaki. Assuming s population
denaity of abeut 29,000 per sguwre mile {(about egual to lilroshima) which 1s
average for cities in the United Kingdom (as well ez for the centers of large
Amerionn olties), the estimatedcasualtics would be LU,000 dead and 50~100,000

injured in warying degrees. '

16« In large American oities, the bulk of the bulldings will generally be
subjeet to dammge on about the samo scale as those in Hiroshims and Xazesaki,.
Hot so many fires will be started, but other damage may be grester due to the
higher buildings and the use of facing material in office baildings. It is a
reasonable assumption that excopt for specisl areas (lower iamhatten for instance),
the atomic bomb would have offects against ifmorican eities similar to those in
Japan, For sxample, four square miles of central Vashington inoluding the bueiness
dlstrict and the Foderal friangle mould probably have & population during working
hours of about 250,000, uven though the buildinis in this mrew msy provide
oconsiderable protection, at least 65,000 people in this ares wuld be killsd snd
bhotmoen 65,000 and 100,000 would dbe injured.

17« Lower Hanhatian, during working hoawrs has a populstion density of about
140,000 per sguare mile. Probably about 25 of the persomnel within four sgquare
miles would be killed; the figure, 140,000 dead, staggers the imegination tut it
may woll be a low estimate. The verving effe¢ts which mizht be achieved from a




IRE"PROD'aUQED AT THE NAVONAL Ancmves;.‘é

e e S T e LI R S S

v b T Lot LT

Kaad

lower alr burst or ground level lurat, or from s nderwatoer burst where sufw
ficjent depth of weter is aveilable cennot bs emsily caloulated Lul there ic o
questian bubt that the effects of radicactivity would be cousiderably greatere
Lower eir tursts would, in geuneral, destroy structurally stronger buildings over

& smaller arem. A ground level burst would produce Llast dammge over & relatively
smxll ares, but the Ceposited redioametivity would provide & mejor ppeblems Although
moat effeotive radiologicelly, an undermmter burst in New York harbor would omzse
1ittle or no blast damegs in the city. The prossare tranmmitted through the water
would sink ships within L0O yards of tie detunation point and would ¢ause conslder-
able damage to ships snd to dockside fmcilitiss within one mile. The rnoet deatruo~
tive feature of this type of atiack, under proper wind conditions, would be the
spreading of a radioactive wist over flve to ten square niles of lower Hanhattan.
This would depomit snvugh radiosctive naterial to deliver lethal doses of radiation
to a great proportion of the population in the eres and to render that portion of
the city uninhabiteble for weeks, and possibly wouthse The safle evacustion of the
population from the area would present a rwst difficult problem as would laber
entry for the re-esteblishment of neoessary civie functions.
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7 July 1948
K SUBJECT: - Studies Being Made on Survivors of the Atomic Bombings
[ . in Japam. - . . | '
 70r  SUPHEME COMMANDER ALLIED POWERS IN JAPAN »
APO 500 ¢/o Postmaster NN
San Francisco, Californisa ~
1. Recently the Natfonal Research Council requested the Joint.
Chiefs of Staff to reaffirm the interest of the National Defense
Establishment in the studies being made by the Atomic Bomb Casualty .
Commigaion on the murvivors of the atomic bombings in Japan amd $
requested further that this expression of intarest bs tranamitied
to the Commander in ‘Chief Far East for his information. .
2. The Joint Chiefs of Staff referred this request to the R
Armed Forces Spsclal Weapons Project for reply. A copy of this NG
forwarded herewith for your information, &
- FOR THE CHIRF, APSWP N
o <«
3. V., HASBROUCK \3
: .~ Golonel, FA -~
1 inal | Chisf of Staff
¢y 1tr Hasbrouck to -
Nat'l Res Coun, 25 Jun L8
PR Statement A -
R (. Approved for public release;
LT Distribution unli%
SEESE NS B T
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" Dr. lewis H. Weed
5 Cbaiman, National Resmearch sznoil
2101 Constitution Avenue
Washington 25. D.C.
Dear Dr. Weed:

In aceordance with your request of 29 June 1948, we have for-
-mﬂ&to the SupmecamndorAmodPomrsinJapanacopyof
F;our latter of 25 June in which we reaffirm the interest of the

Naﬁ.oml Hilitary Establishment in the studies being made on the

survivors of the Atomic Bombings in Japan.

Sincerely yours, -

. S. V. BASBROUCK
Colonel, FA
Chief of Staff

N S‘ateme"t A
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NATIONAL RESEARCH COUNCIL

2101 CONSTITUTION AVENUE, WASHINGTON 25, D. C.

Established in 1916 by the National Academy of Sciences under its Congressional
Charter and organized with the cooperation of the National Scientific
and Technical Societies of the United States

DIVISION OF MEDICAL SCIENCES

‘[
29 June 1948

The Chief, Armed Forces
Special Weapons Project
P. 0. Box 2610
Washington, D. C.

Dear Sir:

This will acknowledge receipt of your letter of 25 June
19/8, reaffirming the interest of the National Military Estab-
lishment in the work of the Atomic Bomb Casualty Commission ag
requested in our letter of 13 May 19/8 addressed to the Joint
Chiefs of Staff.

The National Research Council is gratified with this
expression of interest and respectfully requests that, if there
is no military objection, you forward a copy of your letter of
25 June to the Supreme Commander Allied Powers in Japan for his
information.

Very sjncerely yours,

Lewis H. Weed, M. D.
Chairman

igtement o | |
Approved for pusiis 1
Pistributicn unlimited;




25 June 148

hﬁmm& aunmh Council
- am Gmaﬁmt&m Avemis
, 25, DeCe

Gmtlmt

| mmwofuwlmumammaorm,
_ﬂﬂmmnmtmhmmndmmtmtﬁ-m'
its interest in the studies being made on the survivors of the
a mmswwmammmwwm
‘ M&Wﬁthhofﬁmforrw

_ ‘thohmd?ormspaoulw m?mjnctiamwnm
/. with mzoumpwmdycnthwmﬁmnortheawm
/i 'in Japsn. Data obtained thevefrom will provide this Projsct with
‘»Momﬁmﬂmmcmmcﬁ.eamuhuia g ohs It
is mhmmmdadmtm-crqumymm‘j“ Lo
wmtwazmmmwmmuumm
oypomutyto mm::mmmoya

Sincerely yours,

c'; SQ VQ Wm
: Colonel, FA
Chisf of Staff

N
Y

/J DI ‘\\ Statement A
cC 03 L Approved for public releage;
(A“'ﬁ“cap"" S“P‘@’)‘* Distribution unlimited 22 Z.
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NATIONAL MILITARY ESTABLISHMENT ER 5
ARMED FORCES SPECIAL WEAPONS PROJECT h
P.O. BOX 2610
WASHINGTON, D.C.

ADDRESS REPLY TO:
THE CHIEF, ARMED FORCES
SPECIAL WEAPONS PROJECT

16 June 1948

!
%
MEMORANDUM FOR THE .JOINT CHIEFS OF STAFF

SUBJTICT: Studies Being Made on Survivors of the Atomic Bombings
in Japan.

1. The Armed Forces Special Weapons Project is in full accord
with the follow-up study on the survivors of the atomic bombings of
Japan. The data obtained:therefrom will give this.Project ceértain
information vital to its present study of Radiological Warfare;
specifically, it will provide information conceming casualties to
be expected from the offensive use of radioactive contaminants as
well as the practical aspects of the treatment of casualties over
a long period of time. §

5 s

2. In order to evaluat; fully the effects of the atomic bombs
it will probably be necessary Yo follow a group of individuals through
at least one complete generatidn,to determine what, if any, genetic
effects the bombing may have préduced. The complete life span of the
survivors will need to be corrpigted with those not so exposed to
determine fully if there arg unpﬁedlcted after-effects.

3. It is recommended that ‘these follow-up studies be continued
and that the Atomic Bomb Casualty Qommlssn.on be given every opportunity
to complete the work already started

FOR THE CHIEF, AFSWP

Staterriént A

Approved for pubhc releas
Diateihution unlimited. _"..f:
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NATIONAL MILITARY ESTABLISHMENT
ARMED FORCES SPECIAL WEAPONS PROJECT
P.O. BOX 2610
WASHINGTON, D.C.

ADDRESS REPLY TO:
THE CHIEF, ARMED FORCES
SPECIAL WEAPONS PROJECT

16 June 1948 e

MEHORANDUM FOR THE JOINT CHIEFS OF STATF

SUBJECT: Studies Being Yade on Survivors of the Atomic Bonbingn
in Japan.

1. The Armed Forces Speclal Weapons Project is in full accord
with the follow-up study on the survivors of the atomic bombings of
_Japan. . The data obtained therefrom will give this Project certain
information vital to its present study of Radioclogical Warfare;
specifically, it will provide information concerning casualties to /
be expected from the offensive use of radiocactive contaminants as
well as the practical agspects of the treatment of casualties over
a long period of tims.

2. In order to evaluate fully the effects of the atomic bombs
it will probably be necessary to follow a group of individuals through
at least one complete generation to determine what, if any, genetic

. effects the bombing may have produced, ‘- The complets life span of the
survivors will need to be correlated with those noi so exposed to
determine fully if there are unpredicted after-affects.

3. It is recomended that these follow-up s"mdiqe be continued .
and that the Atomic Bomb Casualty Commission be given every opportunity
to complete the work already started.

FOR THE CHIEF, AFSWP

S. V. HASBROUCK
Colonel, FA
Chief of Staff.

Statement A
Approved for public release;

Distribution unlifnited; . L




