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SUNBCT: Toxic Effests of the Atomic Bomb.

¥o lingering toxic effecis are expected in the ares over which the
Bomb has bess used. The bomb is detonated in combat at such e height above
the ground as to give the paxisunm blast effect aguimat atructures and to dis-
senlnate the radicactive produsts as & cloud, Onucmtotthahdghtot '
the explosion, practicmlly all of the radiosctive products are carried wpward
a8 & colwm of Lot elr sad dispersed hormlessly over = wide aren. In New
ligxdco the height of the explosion wus 'ury 1.7& since the boub was not dropped
but wos exploded just above the ground mn & tower.

" Avellsble information both by theoretical caloulations and setual
moasurenomts indicates that the primery toxi¢ heserd which may be ensountered
sfter the explosion =t the senter of impact 4s that of radlation. The inten~
oity is « emell fractlon of the originsl emcunt. The intensity is indicated
by the followings I -i% 1 & Intemsity in Roemtgems; K = Conatant.

= Aumt wn fouta,

The rediation messured at the site of the crater (130! in diameter)
in the Hew Mexico test indicated thet severel bowrs efter the blast the radis-
\"-\tlm intensity nesr the eemter of the crater was approximately 150 roentgmas®
hour. This intensity diminisbed very rapldly as ue proceeded cway from
§io crater and was so swall as to be negligiblo at o distance of several
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¥he romtgm is e it of radiation measurement. It ccmbines intensity and
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time. One rosntgen represets the sbsorption of 8, ergs per gram of body tissue. t .
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uwuudya;;ds from the erater, Thresmmseks nrt.u; the blast the decay rate
had reduced the rediatiom intemsity to such sn extent that et & distemos of
thrubofmrmdredyardazrmthommmraduummw.sm
per hour. The radiaticn intensity in the esmnter of the crater was still high,
however, und fros = blologival point of view would be considered lethel for
uninterrupted occupatian of mare than & fow woeks. This lethel srea probakly
iavolves e diameter ot‘mowzpoyam. .

The x:a:diltlm fallowing ﬁhe blsst i6 osused by the presmce of & tre=
am number of ‘raductiw particles which emit both gamwa and beta raye.
Both deasy at approximately tho seme rein. The gemma ruys ere very pemetrating,
are similar to X-Reys, and are of great comcern blclogleally ainse they can
eaplly pags through to the most vitsl structures of the body. The bete par-
ticles have less energy end have s very short range sc that at best they can
only pags through the skin froam en externsl rediating beta source. The under-
lying vitel structures of the body are not injured; the ckin, however, can be
very severely damaged. If the bete reys are introduced into the body by in-
nulation orvby ingestim e in eating conteminated food, the dlologioal effects
pey be fully es serious as those due to gemzs rays. For the most part, however,
the bets reys are of little consequence.

The radistion produced by tbe blast divides itself into twe portions;
that which becomes imbedded and intermingled in the dobris snd dust of the
creter sad thet which rises in the ball of fire end ensuilg- swoke and dust.
The latter is divided into two olasses, that radiation which is produced in

the blast m& that seeondarily induced by redimtion of gwt particles. The

peconderily induced radiaticn decsye slmost iomedistely. Present indications
are that most of the radioactiviiy which rises with the ball of fire end colwm
of smoke end remsina puszpended in the air 1s rapldly dissipated by wind end
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thermal convestion ourreats which socm reduces the radiatiom to vu:y low

levels snd in & few hours to & negligibie oms. In tho very umlikely end
unantigipated case that these radiosctive perticles should be suddenly pro-
cipitated to the ground, the amount ‘of rediation could be very high but

_ would remsin so for only a short period of time. Any ettempt to prodiet the
asount of activities deposited from the coluam of smoke and dust would be very
inscourate since the following factors, among others, would have great influsace
upon the precipitation of this materiels ’ i

2+ Meisorologioal oonditioms: humddity, temporature, wind velo-
¢ity, levels snd degress of inversiom, rain (this is very wnlikely to oocur
begause of the tremendous force of the rising cloud).

B Glurno_tar of the terrein es bullt up ares, presence of large
smounts of vegstation, hills, ete.

8. The helght above the ground st which the bomb explodes-~the
nigher above the ground the explosion ocours, the lower the redfation end in-
teneity at the polnt of impact »ill be.

The amomt of radiation and the length of time during which it is
received directly determines the degrce of biologloel toxicity. Conslderable
information 1y available from recent experimentation and previcus experience
from X-ray and gamme rays used in medicine and biolog,y. It iz ostablished
th;,at the lothsl dose of gumme rays is approximately 700 to 800r edministered
t; the body;—if delivered within ome to two dsys. Mueh smsller intemeities
ere lethal if delivlerod repestedly. For exedple: 10 r deliversd daily to the
eutire body for 150 to z00 daye would pravellethal in most cames. <The dose of
rediation from which the body would recover fully eAd Wiheh can be repeated

indefinitely iz lesa than ir per day — .1r per day has long been & recognized

safe standard for workers in laboratories. This neturally includes s wids
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margin of safety. The blological chm!u immediately following & lothal dose
delivered in & few days ere severs proptratiocuc, nauses and vamiting, bloody
diarrhes becoaing sovoro and yromutod; leukopania snd lymphocytopemia result
followed by thrombocytopenia which produces hemorrhaglic disturbences in the
body. Deeth muy oscur within a few days or msy be postponed for various periods
up to 60 daye. Ladiation effects mey produce deleterious changes without ao-
tually czusing immodiste death. These bMologicsl disturbances are usually wani-
fested by mevere ond protracted anemins cnd severe leuopanis, Sharp reduction
of the white eells are the earliest changes following sub~lethal doses, Other
sub-lethsl changes which occur are sterllity, boih temporary and permanent;
epilation, both temporary end permanent; chromic skin conditions uouslly of o
permanent nature. Various body tissues such a8 bone, narve snd mmsele sre in-
sensitive to radiation znd not easily sffected,

N The oply manner in which possible bioclogic demege mey be pred!.cted

is to determine the radistion levels at the sites of tho oraters. These levels
may be determined by various radietion meters, snd an mmple supply of these is
bedng shipped to Gemersl Furrell., The following 1s an over-simplified table of

probable injury for active troopss

Leute exposure within Prolonged exposurs %
WS B Ayesk. . ZXGKE..

Limdt of Safety
Some blood changes with

complete recovery €0r
25% siightly injured, will recover 100r

50¢ slightly injured 150r

i?ﬁﬁ glight to moderate injured
25% permmment damage 200r

50§ permenent danmnge
1008 injured a00r

#This presumes no further rediation.
-4 -
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2 The evallable information indicates that any biologleal toxieity

at the crater site would be due to radlomctive material., The dosage measured
at the center of the crater in the Hew Mexico test indicated dosage of 150r
per hour immedistely following the blast but diminishes very rapidly so thet
after severel weeks at @ polnt four hundred yards from the crater the radia-
tion was «5T per hour. Aress more distant than 400 ysrds from the oreter hud
very low radiation intemsity and could be considered safe.

The radioactive materisl emits bets and gemms rays. The gamms rays-—
1ike X-rays, ure llkely to be mors eerious begause of the ubiliiy te penetrate
deeply into the body.

The radiosstivity induced by the blast divides itself generally inmto
twe portionss that embedded in the debrip end dust of the crater and that
blown into the alr. Thet portion throusnm up into the alr is ususlly maeh
grester and is rapﬁdly dissipated.

4 total é.oao of 700 - 80r in one'dayyis usuzlly lethal. The
generslly sccepted safe level for indefinite dully exposure is Jd per day

which maturaully provides mn ampie margin of safety.




DEFIHIT‘IONS

One roentgen is thet emount of radiation which when
absorbed in .001293 grams of air produces one electro-
static unit of charge of either sigm.

Reduction of lymphocyteg, a specizl but necessary white
blood cell, about 30% of the total white cells.—

openis Reduction of white blood cells.

Thrombocytopenia Reduction of blood platelets, a particle in the blood
which initiates blood coagulatiom.

The energy or work done in giving one gram an accelera-
tion of one centpmeter per second.

Loss of hair, anemia, reduction in the number of red blood
cells. .

Pertaining to hemorrhage or bleeding.






