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INTRODUCTION 

Why should physioiana be interested 1D tbe bio• 

logic, pbyaical, and pa70bolog1c consequences ot a 

thermonuelear attack? The answer to this should be 

evident; for no other group ot people 1s as deeply in• 

volved in and committed to the survival or mankind 

and also no other group ls as accustomed to the labor 

of applying the practical solutions to 11re threaten1ng 

d1rticult1es. Pb7a1o1an• are aware that a good prog 

nosis depends on accur�te evaluation and 1n�ell1gent 

therapy to a medical -problem. Therefore the obJect 

ot this tt�ea1a is to prec.1ent 210.me ot the facts d 

thermonuclear warefare. 

Descriptions or a tnurmonuclear attack ai ct ita 

sequelae are limited partly because of government 

olass1f1cat1on and partly beoauae few nuclear weapons 

hav� beon �xploaed over major cities. 

It is 1mpoes1blo to toresee the type ot nuclear 

attack that may be launched. The at taok v.a y be one 

lai-ge bomb or several small ones. It is also impos 

sible to estimate tr,e size ot bombs that will be made 

tor use in the ru.ture. Jor purposes ot getting a 

fairly accurate idea ot tne amount of destruction t,at 

can be 4one with nuclear warfare

a 20 megaton bomb attack will be assumed to take place 
at Offutt Air
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Force Base. A 20 megaton bomb 1s oerta1nly not tbo 

largest bomb made now so we cannot feel anJ degi-ee 

ot eeourity that the destruction it an attack ti ould 

take place would not do more damage than deacribed tor 

a 20 mega ton bomb. Tbe charts and d1agitama utay be 

extraploated to the oond1t1ona ot other cities and 

ar-eas. It 1a not atteapted in t:iia thesis to provide 

a plan ot survival 1n raee or an atomic attack; but 

rather to give an idea ot the magnitude of the tnreat 

that thermonuclear war preaenta and to Owll attention 

to the fact that there are some a1tuat1ons in w�iob 

prevention is the onl7 ertective t.berapy. 
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II. EPPEOTS O ASSUMED BUCL
E

. A 7AOK OH OMAHA

The hearing• before the Radiation Su.b0omm1ttee

ot the Joint Cong�esslonal Committee on Atomic hergy 

in 1959 were devoted 1n large pa.rt to an anal7e1a ot 

a "11m1tedn at ack ot 1446 megatons on selected tar

gets in the United States. (1) Thia attack hat been 

used as the baa1s tor tn1a diaeuaaion. It a:iould 

be brought to mind again that what was considered real• 

1et1o in 1959 could be greatly exceeded at tbls time. 

The attack is as8Wlled to oocUI' in late tall, 1n 

fair weather, during a working day, and to pro111de 

twenty to thirtJ minutes warning, equivalent to 

1nteroont1nental-ball1at1o-m1as1le flight t1 me from the 

Soviet Unlon to easturn United States. It le turt er 

as�1ume that there 1s only one strike, so that tall

out, tire and otber etreots decay proportionately 1th 

time. 

The assumed 20 megaton gi-ound blaat would create 

a crater 2$0 to 300 teet deep 3Dd O.i mile 1n diameter. 

An air blaat would not create a crater but would de•• 

troy alaoet two times th• area destroyed by a ground 

blast. The area ot total destruction including heavily 

re1ntorced concrete building• and deep blast shelters 

would have a four mile radius. (2) This would tnclude 

the towns ot Bellevue, LaPlatte, Fort Orook, Gilmore, 

r 

• 
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and A"lery. 

In a alx mile radius all frame or brick bu1ldlng• 

and any aaaement shelters would be totally destPOyed. 

Lung damage from blast alone would cause 100 per omt 

oaaualties. This could include thaae town• listed 

above plua Oreapol1s and a small southern part ot

Omaba. 

At a ten mile distance reintorced concrete 

b11ld1nga would be partially repairable, but all otbt1l' 

structures would be demolished. Deep blast al1elters 

would be ot no use. This would roughl7 ettect Omaha 

soutb 

ot Dodge Street and the smaller towns ot Paplllion,

Plattsmouth, and Ralston in addition to those listed 

above. 

Fitteen ralles away would atill damage trame 

bu1ldinga beyond repair. Serious damaae would be done 1n 

th1s area by tlying objeots carried by abock waves. Human

bodies, cattle, stone, and glaaa would be very hazardous 

missiles. !his would 1nclude all ot: Omaha and Council 

dlutta and •J.llaZ'd as well as thoae listed above. At this 

distance, in an axpoaed populat1on• casualties from 

D111slea are estlmated. to run as high as 15 per cent.())

Ca■i altHes from bla■t reauJ.-c; 1n turee ways. Tne

'JF1mary erfeeta of bleats are overpressures which 
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would ruptuz> 

be d !l.lTUli:O by falli 

s and luncs . The soeond was would 

building and missiles pr o joeted 

by pressures , wi nds , a.Yid gravl ty. S!-110.ll piocoo c •· 

glass or concrete would be haznrdouo £or as far as 

1ghteon miles . Tr.orofot•o a person could not be saf 

from H.ravlty and wind dr1von dobro ovon if they ue~· 

ly .ng f lo.t in a gully . There would alno be risk for 

t ooa in basements since tho house muy collapse on 

thOJ:1. The third hazn:rd ls the trerc1en<bua blast ...nd ~1lnd . 

~his blaot could i nJuro a raa.n 20 mlleo away oven tHcu, :-h 

at t ,is distance t r.erlllal exposure would be moro of n 

hazard t l1un the bla.1 t if tho peI·oon uns not in shelter . 

'£normal enerc y is released fror~ u bomb in two 

pulses . i'he f i z•st is the ultravlolet flash whlch is 

not a hazard . The second .ts the infrared pulse WI' ic: 

contains 35 percent of the bomb ' s energy . Up to 21 

milos rrom a 20 megaton ourfaec burst a person would 

receive second de[;roo burns nnd h is clo tb 1m as well 

as o t:r.o:r similar matorials would lgn1 t o . As far a.s 4.0 

1los at:a.y a t•ei'lox t:lanoe at t • o .:.'1I"obull woul<.l pro

duce rot ~nal burninr; ond t c tnl blindness . (~) 'l'he 

distance or do..cna.i:to produced b y t ho1•111al of' • octo wvuld 

bo 1ncN)U:Jod by o.n air burst and doer 

mr.oko or ra1n . 

ed by ~~•oc , 

In t ypical or.i.eo.n cit i es t h ere is est.::m ... tod to 
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be S to 25 potential ignition points per aero o.nd a 

ry country sid ould hnvo many more than this . ( 2) 

As tho bomb explodes o. huge p1.,essure w~ve !nitio.lly 

travelin~ at speed greater tann sound spreads out 

fi~on1 t 1-:0 can.tor of tLo oxplo:J · on; followed by wind 

over 1000 in1lea per ':1our . The wind cpoatos a. low pres• 

sure o.roo. n. nd surroundinR nlr rushos in thus fanning 

nd opreading tho many firos sta1·ted by tho th 

hoo.t Yave. Thus ln a racUuu ot· 1:, to 20 mile:;, ; wood, 

gasoline , etc . would ignite and nugo fire &torms 

:oulJ travel towards tho bCtlb o.r at 100 to 2CO miles 

por hour . In 194.3 :ln f!o.mburg after a aeries of air 

ra1do tho ter.1po1~ature wo.s ostlr.1atod at tsuo degoos 

Cent1rrai: e . ( ~. ) Days urtcr the ru!.d ch.1:,ltcr~ tn tno 

area wero oponad and because of t1101r intonoo !'.1 c.a t .md 

o~ygen getting into t}um; 1nrnediato1y burst into f~o.m•a . 

Deatho sido thoso s'.ielters durinr.: t ~o raid were d 

to heat otroke• d.ohydration and carbon 1:1o!'loxide poison

ing. It wns pointed out after t bo raid on Hambure tha.t 

only thoao Wr'o fled thoir shelters in tho onrly stages 

of firo had any .ope of being oafe . (4.) Those iJho 

tayed 1n their home sheltors witLout suf r ieienti oxygen 

supply uore killed . Hcnr tc,e poriphory of a r11~e storm 

an underground shelter 1..0 uld provide su.fl 1e1ent insullut~

ion but occupants would sut:fieato unloss tt ey had a 
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additional oxygon supply . 

orn \eL.:.at. has been said thus- rav we can estimate 

t ··,e nwnbor of ca.aualtles from blast and neat in t ~1e 

ottritttAir Force Base a.reo. . This would bo assuraing that 

overyona was in a shelter a.t the t l mo of ttie blaot und 

thus protected from radiation. In the i'our mile radius 

of total doatruction an estimated nuti1bor cf people 

tbat would be ;.-; illed outr~ght would be 10, voo plu-S 

the nwnboz• •Of milito.ry peruonel on tf:e base at t he time. 

~ecauae o.f government .cltissif'ioation this nu.mber could 

not be obtained. Withing tho 16 mile rau.h.11:1 of' i'iro otorm 

it ia estimated th.at at lea~t S00 , i100 would be killed 

outriGht or dio of a.noxia Lt1 their 'blaat shelter$. Beyond 

the 16 mile radius mo..ny moro ;rpople could be 1-:lllod 

by f lying r.s obro und many non fo.tal injl.U'ios vould 

cert.uinly re$Ult . 

adi.at lon etfocts constitute the 111ain hEu,ard to 

persons liv·i~; ,outsi, .. e tt·e area of blast and t:.,;1ermal 

dam{l~e . r.i:he initial bur•tt of neutr•ons nud high-energy 

ga• ma ra.y-s is locally lethal but limited to t '.*e olast 

destroyed e.ve-n . Soae matei·ials wou ld be activated by 

tbis initial burst and luter be dt:mgeroua us fallout . 

•r1en per cent of the_ total ~101110 energy becomes radio• 

active fission produote distributed .in ti,m ways . 

.. om a ground burst , over 20 per cent is made up cf 
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very fine particle s wh !.cb o.1~e cur>ricd into the stru to-

s phero w1 t..1-i the mushroOlll cloud. heso CI'avel witt 

uyper- level winds and doscend over n poricd of months 

to yoars wi th t he long livod isotopos potentia~ly re-

leasi muct ro.dioactivity- whon it 1•a11s back aown. 

The othor tiO per cent begin to fall out Within minuteo 

to ~.8 hours, the ro.tc o:f descent proportional 1D si zo 

C>f tp.e particles . It is. to be emphasized t .. at an a.ir 

burst would not 1·,avo any ox• vary little i'ol lout . 

Calculations of !'nllout have to.ken into cons1Gor-

ation a lf.O mile per hour ~,: ind . (l) or course witr less 

wind than t hia t ho fallout '.JOuld be 1uor d w l tll mor•e 

than 4.0 m1le per how• ~-. i nd the f ,..illout would be less 

per area . 

All the heavy particles would fall out in approx

imately u four n1ilo radius cirelo in approxinatoly one 

hour . Th is would be relatively t.a1important a ~ there 

would bo no survivoru .in 1s u1-.oa af' ter the blast o.nd 

thermal ef~octs . t is ostimatcd that pa.t•ticlos t~f 

SO to i.1 00 iiiicron would be most hazardous as it w, uld 

tako tb.om bot.iocn throe - fourths of un i1our atld31xtc ~n 

l1ours to fall frcm 80,000 feet . (2) With a 4.0 m1le 

por hour wind u 31,t O micron particlo ~i:> uld fall uppi .. ox-

1..."'lately 22 miles rrom ground zero . Tnus t •, ey woula be 

traveling at .5 dogree~ nnd O. l degi-•oo a ngles fron1 

10



horizontal and could easily enter an open window. 

Prem this pattern an area o£ 4v00 aqua.re miles would 

follow a 20 megaten explosion and W'1Sh1elded peraons 

at the edge ot this area would receive 4?0 rem 

(LD
50 

dose) in u.8 hours. It has been estimated tbat 

an average i-ad1at1on over the 4000 Square mile area 

would be 4000 r per hour. An 1nd1 vidual stiel ter wl tb 

twenty inches ot ooncrete would reduce the cumulative 

two week dose fl-om 109.5S to 4S i- it one stayed 1n the 

shelter oontinuously. Ono halt time outside the shelter 

dui-ing the next two weeka would add 215 r, and three

fourths time spent outside tor the rO£ua1nder ot the year 

iould add )bO r. (1} This total ot 640 r is compatible 

with human 11tv but would certainly- nave long tel'm 

eomatio..- and genet1o etrocts. 'l'bose ttnm,a again wore 

ass�ng that the rac11at1on doaagc 

· entire �oco square miles. Thererore lf one was closer

to the bombt1d area the dottage would be greater and if

one was on the perlptery ot eh1s a1•ea the doeaeo -ouJ.d 

b& much less. Aleo one would nave to �ake �nto oon

· s1C1era�1on the bugw dose tnat a person may gvt Before

he gets to the fallout shelter.i 

1t 3iven 400 to 5uO r over a short period or time. 

Most official papers give the LD50 as 400 to 500 
r. This means to 50 per cent of people will survive

11



'l'b.e young and old we mueh more succept1ble to r.~dlat

ion and have un LD50 of' approximately 22~it:r . The l o.ng 

somut!.e and genetic etfacto are not considered in these 

e::rtimates. It is thought tr-nt 1)0 to 100 r incveuse 

inci_dence ot cancer nod leukemia (5 , 6 ) and double the 

gene inu.tatlon rate . (7 , d) Short term effocts of fall 

out may 'tHJ put in three clusscs : (1) wholn ... t ody rad• 

iation produeed by penett">ating radiation; (2) superficial 

tnirn@ proauced b., sort radiation o.nd (3J injury prcducod 

by rac..ionuclides in organs oJ: the body . 63.0 h 0£ t.heaa 

types of radiation may produce both not;ttla s:-..gns and also 

lo.tor ~nii:estaticns. 

Followi ng is a summary of' probable shovt term 

erreots of a.cuto whole ... body irradiationf (2} 

0 to 50 t" ..... Mo obvious 01.,. r eet, except possibly 

mlnor blood. changes . 

80 to 120 r -- Vomiting und nausea £or about one 

de.y _in 5 to 10 per eent of e.xpcsed per•sone ; fatigue 

but no serious disnbili ty . 

. 1)0 to l'lO r .,._ Vomiting and nausea for about one 

v>&y , followed by ether syi:nptoma of radiation sickness 

in a.bout 25 per e.ent of peraone ; no ceatns o.ntieipnted. 

180 to 220 r - .. Vontitinf; ana nauson for about 

one dnjr , followed by otr.ori symptou1s of radiation siclt• 

ncos :!.n a.bout t;o per cent of pa:r•sons ; no deaths m tio1patod . 

12



270 to 330 r -- Vomiti ana nausea i early all 

persons on first Jay; followed by otl or syrnpto1,s o 

radiation sickness ; a.bout 20 per cent deaths within 

two to aix woeks aftor exposure ; survivors convales

cent for about threo months • 

.00 to 500 -- Vomitin nd na..1eoa in all persons 

on first day. fellowed by other symptoms of radiation 

sickness; about fifty por cent of deaths within one mont~.; 

survivoro convalescent for a.bout six months •. 

550 to 750 r -- Vom1 ting and nausoa in all perso.ns 

within four hours aftor exposure, follO\Jed by ether 

oyrnptoms of rs.dil:it!on sickness ; up to 100 ~)er cant 

aths ; 

months . 

"' surviv· rs oonvalosoent for about six 

1000 r -- Vom1t1nc and no.use n all •;ersoos with-

in one to two hours;, prob·tbly no lurvivors ; 

$000 r -- Incnpucito.tlon almost immediately ; 

11 parsons doad within ona week . 

In an attempt to bavo. some b1"oatl sympto1no.tic 

rules or thumb for dotc:rrn.ininh the prortnosis of ir

adiated. persons oarly uithout ald of laboratory or 

trained technicians t hree gI"oups ve beon estaolish 

Group I (survival improbable) , Group II (survival 

p6ss1blo) ; and Group III (suFvival probable) . Group I 

consists of thoso per.;ons who have im1ediate.1and 

13



continual vomiti continual vomiting followed rapidly 

by prostr,1tion, diarrhea ,. a noroxia and .t'over . Inten

sive t herapy will not be of aid to t .• ese persons . 

Group II are t l.oae porsons who have a short early period 

of vomiting followed by a. pe1 .. iod cf a pparent uoll belnl'.. • 

Lymphocytes aro depvossed for rn.cntus , neutrophils are 

deproased o.nd di•op to zero in nino or t en do.yo, onct ro -

«a 1n below 1000 for t h e next wer,k . These persons have 

lood1n~ in two to four weeks . At t :1e end or t~ is period 

pur puro. , d1.arrhen , a.r.d infootion tnlto a hi r,h por cent 

in spito of vigorous treatment . Group III pct> sons 

y or ~ny net ~avo nausea on the Iirst day. Lj'lllphooytes 

roach low lovol s i n 4.8 hours . Granu:i.ocytos rnay become 

dep~ossed in two to seven wcoks or evon later . Platelet 

ouch t he lowest count on aoout the t hirteenth day. 

'he main medical prohlen1s in this croup ia impu:!.r:u.ent of 

wound honl1ng . 

dd1tional problems can easily be foresocn in 

those pe ::•sons t> equiring i nsulin and ottie r- drur,o that 

ould r.avo t o be g1 ven by hypo during the vorei tL"lg 

periods . These porsons would a.quire infoction easily 

nd hea l slowly. Malnutrition, excessive fatm~uo 

a nd emotional stres3 would al so contributo to reoovo~y 

problems . 

In 'r:1r•oshima. many case s or m1eroencophaly and 

14



an 1ncroa.sed i no1donce of mental dofic lency appec.rod 

1n child1,on uho had been in utoro four months at 

· 010 of borcb!ng . :- u l f the munber- of mentally dofoctive 

children bo.rn in the tJost-a~tack por iod we1•e from mothers 

wno h ad major imTediato radiation ex:1,osure in tho rnnfte 

or 2!.iC t o 300 r . rhe . istory cf abnormal tormination 

of gei;tntion 1n ~-S of 1-17 pregn:.L'lt Hagusaki sw:-vi vcrs 

illustraatus tho doeo d.oponddmoy of eribryo dru~auo . 

The terminated p1 .. eg,rumclos included all 19 wi t n;tn l . 

,u.les of tne hypocenter , 15 out of c::O between l , 

nd 11 . 2 miles and 11 of l JU beyond that . (10) 

Alter•ed ecology cf lnvolvod arous would also 

bo un imrJortant facto:r . Ti:e hoo.t nod bl o.ot and r:.1:•o 

,,ould kill mo.ny of the trees and plants . Also in ad

di t j on the fallout would kill rr.uch of t he p l ant lif 

because i t is extrernely sensative to radiation . Lack 

or vegetation would cause flooding , duet .,owltl, otc . 

Mmnr1ul s and birdo aro also ve:.•y sensa. tivo to radiation 

·.n contrast to insects and ba.c coria . For example coc11.. 

roacileo are !lot damag ed by Lt.(¥)00 r of gamma. radiation . 

Only 20 uer cent of an 6SCh1.,richio. Ool1 po·pulution is 

killed by 20 , 000 r of garn.~a. radiation . Virus aud 

fun,::i are even ~,ore resistant . 

The l onR term ourvi val of t.10 human poiiulntlon 

after t -1ls e oclor;ic uphoavcil would bo procaz11ous . 

15



BeI'ore man would be ovcrtakon by m~lnutrition due tc 

lack of domestic pla•t and a.nil:lals ho would bu faced 

with tho threat of op1dem1c infections and d18ons 

ecs.use cf tho rooistunce bacteria, virus and t'uOf.~i 

have to radiation . 

16



III. THE PHYSICANS ROLE IN THE POSTATTACK P8RIOD ·

A thermonuclear attaok poaes a series ot 1uest1ona

to physicians. How many fatally injured? How many 

pl:yslciana will b·e  k1lled or injured too seriously 

to oare tor otb.ei-s that are 1njw-edt How many medical 

eup;;lies vlll be lett and n0w acoesaable will tbeybeT 

There are so many vaieables that could exist 1n a ther 

monuclear attack that it 1e almost an 1mpoaa1b111ty to 

be apeo1t1o as to how severe the attack would be and 

what problems would have to be raced. 

I think it would be a conservative estimate to say 

that 40 per oent ot Omaha's popUlat1on would be tilled 

outi-1ght if a 20 megaton bomb was dropped on ortutt Alr 

Poree Base. Probably at l e:ast 50 per- oent would be in• 

jw.-ed thus leaving 10 per cent ot the population un

injured. It again would probabl.J be n conservative 

estimate to sa7 that only 75 per cent ot the injured 

would die. Ua1ng the t1gw-e ot 300,000 .for Omaha, s 

population this would mean that 12u,ooo would be killed 

outright, lS0,000 would be injUl'ed and ot these injured

at least 105,000 would die. Also ua1ng tne ttgure ot

500 tor the number ot Oi�aha pbyaioians thia would leave 

approximately 50 phya1c1ana to care tor 150,000 1nJured 

persons. or co urae as the f'1rst tew daya poets attack 

came the number ot injured would deo�ease beoause 
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they would di•• Aa�um1ng 25 per oent ot tbe 1nJUl'ed 

do 1-lve this would mean that thePe would be SO cootora 

to take car-e or 45.ooo 1nJu.red people lino oould live 1t' 

they had medical attention. At th1a pbyaioian-clootcr 

ratio, and 1t each 1ootor were to work 20 hours per daJ 

and see au patients each hour, it would take 8 to io 

da7• to see tbem all tor the first time. Thia estimate 

1• aaeuming tnat every p.ya1o1an Will ne Willing to expose 

himself to high. or lethal levels ot l'adiat1on and. will 

be able to identify the aaraas in wh1oh be is most needed. 

The tat1o or total �•t1enta to phya1c1ana in both the 

immediate and later poatattaok period• will oe at ected 

b tbe number ot persons not pbys1oa1111nJutted 1n tbe 

attack W'lO w1ll demand the phya1o1ana time. -1• in• 

olud•s those with pre-existing illneas requiring 

continuing medical attention and 1hose with acute 

illneos secondarily related or unrelated to tbe a�tack; 

it also includes those Vbo merely believe they are in• 

jured. The •YD1Ptom1 or radiation sickne1ts are such. 

thnt many persons exposed only minimally are likel7 

to confront the pbya1cian with weakness. nausea, vomlt• 

1ng, St.nd diarrhea. 'l'bese patients too will require 

diagnosis and treatment, fu.rtt er reducln, the physician 

availablllt7 to the acutely injved. It can be assumed 

that most ot the tatall7 1nJured peraona will nover 
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see n phy s .ioian boforo they die . l•iun:l of those injurer; 

who might surviVt, with ndo.:}uc.te care w111 ulsc die , 

nd many othox• injurod per sons will h11v o to a ccomplish 

their survlvo.1 without dical aid . 

·tint fac ilities and oquip.u.ont will otil o into.ct 

for tho doc tor to use on t ho put icnts who e l' Ol"tuna te 

nout;h t o hnve t b.e aid of a doctor? None cf tho exiatirn· 

hoopitala in Omaha are boyond ,15 miles of Offutt Air 

Force Base . T:·ms for al l p:t•actical purposes none o f tho 

cxist ln~ facilities woul d be o ny uso . !nan atvompt 
-

to meet tl1o problem of hospi t a l destruc tion t he Fodorul 

Civil Oetlense Adm1nistrat;.on has planned to provi~e 

6 1 000 two-hunc.rod ht:d 1JJ1provi sc •spltal s 1'01• the nat ion 

s a- wholo . (ll) At tuc prosont time 12 such unlts have 

been pl a ced in Nebras~ca , ox.actly where is nc. isclosed 

to the publtc . (12 ) Ass 

we i-·e available to t ~e Or11a, a ar 

tt .... t all 12 of theso units 

this would s t i ll provide 

.osp1tal cure for only a!lproximately 5 po!" cent of' t . os 

wt-,o .livod pa.st the first f .>\.J post utto.ck days to s uy 

notht· of the vory m1a11 pe : cent of t h e in:mediately: 

nood it would fuc1litn • f u.11 t ,1cse \lho t-rnr·e injw:·e 

but still nliv e would bo broug.: t to ono o!' tno uo h Oi:J 

pi tals GtJ.ore \llOUld bo room for approxtmo. toly one per 

cent ~o oe ho s p1tal1zo- . 

.... oti ci t 1oo of medic a l supplios rezr.aining is ex t remely 
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d1tf1cult. At the presedi time most l•i-ge concentr"'t1om 

ot d.Jtuge and equipment are 1n bospitale and wtioleaale 

cb-ug-ware ouaes ot the. luge meti-opol1t1an areas and 

would be destro7ed. Ot ooU1"ae again the cu-uga and equip• 

ment, available would be largely determined by hOW many 

ot the nearb7 me1iropolit1an areas would also be a.ttack. 

Aa ot 1956 The .Federal Civil Detenae Adm1 ustrat1on'B 

pl&Q was to disperse ,sv0.ooo,ooo WOl"th ot medical sup

J11ea in some lOO warehouses 1n fringe areaa &Powtd 

major c1t1os th.rougLout the nation.(11) It these 

■tookp1les were ocmpleted and kept up to d te 1 ir ti ey

eaoape blast and ttre storm damage, it tranaportat1oo 

rac111t1es remain intact and roads stay open and 1t 

manpower la available to 1atr bute them ln an organizea 

manner, tbey will be autf1o1ent to ti-eat S,000,000 caaualtiea 

in the United State■ tor thl'ee weoka. (11) The Hol1t1eld 

estimate tor the nation aa a libole is 40,000,000 lnjured. 

fheref'ore t.1is large estimate will p•ovide fop leas tban 15 

per cent ot the ant1o1pated injured 1n case ot a general 

attack on the entire 

United State •• 

The abaolute number ot phyaiciana, beds and auppliea 

is only one aapeot of the problem. Their d1etr1but1on, 

�n relation to the geography:1o d1str1but1on ot the  

1nJU1'9d, 1a an equally cr1t1oal consideration. fo move 
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physic tuns ,. o.nci ..1.. l ary po!·sonnel ~.1.nd beds i!'.l.tO at ,jO.0 lcod 

aroas prosupposes good comm ... nications and trunspvr•t . 

thormore , the reluctance of physicians to l eave 

their shelters nnd their own patient popula.t.?.ons to ontoP 

o.rous of hi~her r adiation danger l"'!ay bo eupportca o 

national policy . Any surviving physician uho leaves a. 

allout shelter for rno1 .. o tha.n a few hours in the inm1ed

inte pootnttaek period may himself surfer radl.1t::..on 

·njur · . On t ne other hand , the at:empt of 1njurod por

ons to make their way to ro1ativ01y undamaged urena 

may preo1pntate grave social conf l i ct. Pnyehologic 

1sorganiza.t1on ia likely unaor postattaok condittons . 

In Nugasalci a surviving phyoic 1an obsorvod tJ..a.t "those 

Who aurvivod t he bor-!b \iero , if not moroly lucky , in 

grontor or losaor dogroe selfish, self-contored , g4idod 

by instinct and not by c ivilization" . (13) 

The quoation of iir..mediato concern to pnysic io.n~ , 

givon t }io e.lmost enevit::iblo acute ~ho,."'t..i~o of lllOO.ic o.l 

ca.re , 1G whether or not ~eaetion or panic and violence 

l;J'ill aoveep'p Jn competition ror acccns to remaining 

ed!cal facili ties . 

ln the;, attorupt to dovelop methods of clini ca l pruc

tico and mod.1eal ca1•e ln tno pos ta :..to.ct period, -c .e ex

perience of tn.e c.i.rmeci forcol:l in combn t zone::i l'ias guid 

plannang . Thili involves establ istunt1nt of an orgc.niza t 1on 
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providlng :f'or an ord~rly procebs of' modic~l manugem6nt, 

Gort ~ng of' t '1e oick ttnd wounded to tne P\"osont ing t ype 

~nd ur~oncy or the prob1oro , deciding on p~iortty of 

treatwont 1.nd evacua ting those ro,,1uiring extonoive cure 

to bettor equip ~od installations. 'l'he applicability 

of t h l s militar•y model is limi"ved . In a t ho1·monuclear 

o.ttaclc there is no cloar - cut front line and sa.fe re 

roa for blast and f1ree6fOotss aro widespread an 

radiat'.on i s almost ub1quitcua . 

n the pootattack pe~iod the p ~ysic1 will oncou.ute T• 

_.any m,. jor disruptions of tho num enviroomen .. . !hes 

include d6otruction of transporta tion , omn!Itlun1oat1on 

and olectrici.ts-. contamination and depletion of food 

sup;,lics , destruction of' housl.!1.g nnd fuel, destruction 

nd pollution of public water supplioa d tlistu:,t i.on 

of wirbage an1! sews. a!l ~las othor oanitary rucil• 

1 ties . These circumsto.ncea will , at t he aume tiJ.-.,..., , 

creo.te new modioo.l problems and altor nagoment o"' 

il i nr entltioo a s burns , fractures and bloo 

lo • In somo ys the $1tuat1on will 1•esernbllilett os 

underdeveloped areas in which too fe. ysician 

lnckinr: essontia.l resources must handle laru.o populatio~_. 

'ho problems poculiar to nuclear ntcack will be super ... 

posed . 

Tho .specific modicul probloms racing tho surv1v1n 
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physicians will large lmclude bla st 1njui·:1es , l~tceration!.. 

ractures , t no1'mal injuries , surfnce burns , rotin.l 

burns , :!'Ospiru torr tract derna_go •1nd radio. tJ.on injur1e ~, 

including ncute radiation oyndror .. e r.,.nd dels.yod offects . 

__ orsons w11 ~ have infectious disease due 't o lowere 

resistnnco or r:a. s ros cf' poople 9.nd therefore etldomic 

outbrou:.:s . (14) Others will have psycholo~ie breakdown 

due to rear ., grief, and p-ain . (l:;>) I n o.ddi tion to all 

those peo~le the doctor wlLl still havo the ordinar~ 

diseaao$ ~a heart ~ttacts , cancer, etc . to trout . 

M&.jor puolic ooncorn has been with ro.dia.t ~on 1njur 

oven though ther:::nl ond meeh.anical trauma. will bo of 

ucn gron tor s1en1f1cunce . J.t na.s boon cstl;.1a ted (16) 

t ~nt t r o radius nt wnlch the initial ionizing rad:~t-

1on is at the sublothal 300 rom level 1ncreaseo only by 

a factor of fivo from e. one-k1lotion to t wenty roe3aton 

il"burst . Tho same incroc.ce ., incrooses the radius cf 

blo.st-inducod proosurlls of 2 . 5 pound per squa re L:ct 

by a faeto1 .. of 27 .. T!1ermal enar ;y sur ;·1c1ent to co.use 

second dor,rae burns inceeaae by a factor of 6L1. , from a 

radius of 0. 5 miles to a radius of 32 mile~ . t as 

baon concludl)d that burn injury ls likely to couso t e 

roctost numbor of cnsualt*os in any nucleur explosion . 

Optimal tcoro.py fer aerioua burns requir c: s sodo.tion , 

oxysen, and large a.mounts of intro.venous fluids . Per 
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oxamplo a pt1rson woighing 7 

cent burned would require ove 

kilogr 

6000 

8 that is 30 POI' 

l . in the t'iI>st 

twenty- four hours ofter injury to prevent 

h ypovolemia sh.eek . ( 17) Antibiotics I totanus ppnphy

l axis 1:tnd local wound ca.ro will also bo noceos~ry . 

ven 1.f the phyaialan is well instructed in the ca-·e or 
burns , it ii> diff1ou1t to soe how he wi ll cope with nun

dreds or such patients w hon he is lacking important 

dio.gnostle nnd thorapeutic fac lli tioo . 

In the patients with therr.ial 1njur1oa , diagnosis 

and triage may be difficult and preclude prompt juct~o

.ent and decision. Thousnnds of patients will nloo 

ave fl"•s.cturcs , ruptur.~eo cf internal or~ans , penett>dtlnr" 

wounds of the s~ull or thorax and infections. Many will 

suffer from one of the above plus boing severely burned. 

·1ow t.1e d .:agnosis a.re goi!l.R tc be made in t r1e abzence of 

ar:equato diagnoot t c oquip .. "lent ls an 1mport..n t problem 

ecause ixood diagnosis wtll be of grent advantage in 

triac;e . .Patients with .fiat. l or nearl y !"atal inJuries 

ay be nt,gleetoct to provide care to the per·sons who 

have a lettor ohance ot recovery . Triu~e 1 s mu.c,e more 

d1ff:tcul t by tho presence of radiation injury. 'J.'110 

oarly clin1cu.l pmcturos or psyehogonic nQusoa a nd dltu.· ... 

r .ea and of modera te , subletha.l an let .... nl rad 1atlon 

njury overlap , and the modicul history will oe. or little 
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use since row pa t ients ~ill b 0 able t o report t oir 

ox o"'uce accur!ltcly. Tho n<·cessity of making "-!Ui.ck juggu 

... onts i nvolvlng life 9.nd doatb c.oc i. sions fm• ind ividuul 

p:ition ts arte · on1y CU!~nory ,ntU!nina tion , and t .e pos::;iile 

eciaion to ignore the c1., i tlca.i.ly ill nnd tho i:e noo.r 

dy i ng , would regresent u profound und dl:.1icult rovor 

sal .tn t11e s. tt i t udos and perfor m.a.nco cf the p :~ysiciun . 

In ti1e face of these d i ffloultieo ; .Jan:, c i v l l defen:J 

p l uns will pl a ce ocn:Hd.er able rel iance on !."J.ll'sos and on 

tho trainlnr; of l ur ge numboz•s of l aymen in oe l f c~re 

and fi r s t aid :mea!jures u.nd that sono of the rr.ci·e :~ er 

iously in jured pel'cons u i.. ll bu frVl-d . ~n ex.implo :roul 

be a cute hen1orrhago , Complicated p r cblenw involv..t.n~ a 

mixture of l~~ermal , blast, nnd otilor traumatic injur

i es will b o •J eyond tne competonce of r.o st nurse:.. a.nd 

laymon and unf orttona tol y will m.: of .rrcquont oocurx•onoe . 

Careful considoratlon makes i t cloar that first £1.J.d is 

sson t: ioily a. "holdLng" opor t lon , ef oct i vo only on the 

t:1.~sunJ!)tion t hat n,:ie~iuato n,edical c re will be p1 .. ov1.ded 

lu.te;r . Yot the s·mple l og.lotics of ptysic1ans , uod:ci , 

and supplie:i r-.a.ko it OD.t,y t;o oee t hat fu.rtr.er . nedica l 

e:1.1•e will not JO uvail.i '. le ui th. i n a roasom:i.tblo tilne 

period . ( 17 ) 

I n the poatatt o1< poriod the control of up1d ~.in1c 

d1sc~so wil l be an over pr>ct~ont c'lallango . J\.s bas been 
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mentionod befor>e disoaso o!'ganis:ms and vector;;, cnrry1r1:-1, 

t ~1e1:to di~c~~e ar,:ent~ w1J..l not bo hin<iet•od wi tll a <lose 

of rn.d.:..a.tion that ~;roulct decreaSt, t c rer.1.tstanco oi' tne 

uman popule1.tlon s:!e;n1rieant enoue;h amount to allow an 

epidemic . 

nothor vor•y ser i ous problem .~111 be to diopo~e of 

tho doutl . Theso corpses would pr-ovHlo excellent bre~:<i

ing c i·ou..r1d.s f or vectors and crgn.nisms tLnt could ca.use 

n epidemic . Ith 

rmY Mortuilry Sorvic 

been suggostod by t he United States 

th,. t due to t he latent period of 

red1o injury , and upward our•vo in bhe death rnto should 

be o·Jident at t·~o we ,"!ks postattnc 1r, roach 

.our· to six week s aricl Bradually sub side durirut t t:e 

f ollowing s i x months . (13) 

llt 

.. .,. ompt di spoaa.l of corpses will be osBent1o.1 for 

many. r e a t.ons . 3o s ide the cbviouo public l10<.1lt p :::•oblems 

n equally import!3'lt roason is psyc holo0io . Th.ore i 

vidence (19) that p:rofound en•otional disor ders a.nu 

son".ri tie raanifoota tions follo,J t he oight and smell of 

decomposing bodies . The bodies t i J. t .rnre exposed dur ... 

ing the blast ,;ould be largoly inc1ne-rot cd up to appr

oximately ton mile s . i n the uroas ·,oyon . ten milo~ 

which •.1ould be apprcximo. toly from Dodge .Stre ... t 

north th :roblon1 of o iapooing of tho cte ..... d uould oxist . 

It is suer catod t ~at rogul proce ua.ures of tt10 poacetlr..o 
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mortua.r y service be oarz•iod out , includ ing collect 1c.n , 

1<lentif1eat1 on, recorrl-keop1ng, rol1gious ritos and bur-

1r. l . Little. need be chan:_:ed from ncrnal routine e.x.cept 

"djustment to grouter munbo1• of deu.d . (lo) Taldn~ cur 

of the dead will be r,:roat l y al tcrod b; tr..1nepc1 .. t!lt1on 

diff i cultios nnd high Aff..ount s of rnd1ouct1vity in 

collec ting somo or the dead . 

When t ~1 e United Statos Army ontered Mt-nila ln 

194!.v, it wno faced with tbe task of bUPtin~ 39 , 00 

bodies of Japanese and Filapinoa killed durinG the pre

cedlng weclc . (20) It was soon found that Amo'... ican troop3 

could not wi thstund tho psych olo(;io aspecto of this wor i{ 

d with a f'ow exceP,t icnu, nausoa. , vomiting and losz cf 

a':.lpo.tito occurred after a foN aayo . Loco.l Le.borors 

wo rs e rccruitod at double pay to place t he dead in largo 

pits . The burial or these 39 , 000 tock eight weeks and. 

t i· ey ware not hindered wlth rn<lio uctivity prc.,blems . 

s mentioned befo::·e it i.,rould be a eonservut1vc number 

to sny thn·t 105 , 000 of tho injured 150, 0C0 would ti1 o 

nd have bo be burj:ed ., 

h'ha t is the physician supposed to feel 1a i'i iS duty 

to his fellow nion ? Should he e1;da.'1gor J:1is lire by gottlrg 

an ov::!rdo s o of rudionctivit!I in hul ping t he ucutely in~ 

ju.rod trumedia.tely ufter the o."Ctack or snould ho stay 

under cover and m_ke sure that his life isonot o~anRorad 
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so that he can help in the !ilallJ' chronic situations. 

I am sure that this oan not be answered but a the sit• 

uatlon arises it it ariaee, eaoh ppys1c1an will ave to 

do whatever he can Just1ty in his own mind. fnere will 

be ohronio a1tuat1ona that p.,-a1c1ans oan advance as 

a whole. One example ot this would be thwapeutio 

abortions tol" the women 'Who e1re p'Nlgnant and have re• 

ce1yed enougr exposure to result in certain malformations 

or the tetua. (21, 22) 

Heither the H1ppoorat1c Oath nor personal mo;.•ality 

will give ap,::leaay answer to these pi•oblema tha'G will 

race the pb1s1e1an 1n the poatattack period. A review ot 

these trusted and cherished guides in the light of 

thermonuclear war makes them seem s1dly obsolete, as 

it they reneoted the human 1nnooenoe ot an eaal1er 
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IV . < PSYCH I ATR I C Arm SOC II\.L ASPECTS OF 1> 

llout s hol tors havo reaohod much fame among so.ao 

people . In tho first place fallout s helt;ors \O uld 

be of no use up to approximately 15 mlles from t h e 

blast . If e.11 people t,od f .i lout shelters oquipped 

with rood for npproxi.matoly throe weeka t hey would b 

or mueh value . Sihoe it eostsaatlaQast i l 50 to build 

and e Qu1p a !'allout s helter the poorer class of people 

cannot afford one . (23, 24) Thon t here are tho larg 

per cont of people who do not think it noeess~ry to build 

s t el tor and wruld b o wi t bout one . It ls only too 

ousy . to seo wha t l·1ould ho.pp en i f' a row people had 

fallout shelters equipped with enough supplies for their 

zon families . They would either end up sharing it with 

desperate friends and neighbors or otherwise by som◄ 

means turn away their friends and neighbor s in ordor 

to huve enou~h supplies ao that they would not perisL . 

Since such a catastrophe as I have attemptod t 

picturo has never ex1stod and we: nave no idea a.l; t o tho 

size . or number of bombs that wuld be w•J."oppod 1 t i ti 

und erstatement to s ~y t t.at it is imposniblo to l"OI'0!3ae 

o:r• plan management of t ne oitua tion a:l it \.Jould tia J.Jpen. 

It ha s not boen my attainpt in this thesis tu f orecast 

the catastrophe a::s it 1uo.y occur but rather t o givo 001:ie 

idea of the omcunc and extent of damago t hat would 

tf) 
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result with a oertain sizod i..ttack taking place at 

a certain place ; namely one 20 megaton bomb drowed 

on Of~tt Air Force Base . 
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v. 

i,n asoumod attack of ono 20 megaon bomb 0!1 Of rutt 

.. ir Force Jase 1s discussed in this thesis . A 20 

mognton bl~st would create a crater 2~0 to 300 feet 

doep and O. S mile in diameter . An air burs t i;ould not 

produce o. crater• but would destroy upproximatoly twice 

that destroyed b j' a ground blast . 1\t four rnllos fr01n 

a ttrQund blast t horo would bo total destruction of 

reinforced conc1·oto b 11ildinh~1 o.nd doap blast shelters . 

In a six mile radius all f1.,ome or brick buildings 

and basemc•nt s 1 el ters would be destroyed . At t:. ttc-n 

milo rad1.us reinforced concroto buildin;:i: s would be 

artla.lly repairable . At fif'toen miles rrorr. t ~1e blast , 

frame bulld. inRS would be beyortd repair . 

There a.re ost in.a ted to be 5 to 25 ignition poL1ts 

per, acre in an uvornge American city . 'I'ne hugo pos

itive pressure ut tho timo of tho blast ... nd tho 18.rg 

no_rr,1ti vo pressure aftor t he blust would result in wincls 

up to 1000 miles per l1our thus spreading firo after 

bcinr; stsrted . 

Deaths insi,!o blast sholters results r.1ainly frcm 

hoat otr•oke , dohyuration and carbon monc,xide poisoning. 

It has been estimatod tho.t ut least l,J.O per cont 

o.f Omo.ha ' s population would be killed outrit~l-:t if 

a 20 megaton bo!'lb wao dropped on 0f1'utt Aix• fi'o1,cv Buse , 
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5Q per cent in,jured of whic:. 7S per cont i.-zould die t hus 

lenvinR only 10 per cent U.'"llnjured . Assu.11ing ~00 

hys:tcians in Omaha th1s would be one p}j.ysiclan for 

ovory ~00 that would still bo ,.:llive approximatoly two 

days postattaok . If all available physiciuns .creed 

20 hours oach day u.nd ::1aw 6 r,orsons ou.ch. hour , it would 

take 8 to 10 days to see t em ,tll c nee . ... -. This is as ::;uming 

t nat, all physicians will be willine; to ox1=o~w thomsel 

vos to the radiation hazards and i..lso that the inju .. ·ed 

can bo r,otten to the physicians ~md tLat the phyaic iun 

only deals with t hose vib.o are injur•ed from bl as t and 

radiation and not the common evoryuay illnesses . 

Sinoe none of the Omaha hospitals are boycnd 15 

miles f'rom Offutt • 1 t can proba )l y oe a_ssuined t~"lUt they 

will not be useable . 11welve 200 bod improvisod n os-

i tals h ave been placed i n r,obrask a . , 'l' ] is would prov lde 

cnro fer ap i,1rox1m~: tcly 5 per cent of' tho estimated nlllllber 

tha.t would bo allve nnd need care approximat ely~ Go 3 

days po.:;tattack . 

1a.ny persona will 31 f .fer · nf 0c tion bees.use of the 

e,,,1ount ttiat human resistance is louered ~n comparison 

to infectdmus or•ganisr:is . 'r here nro ulso undoubtedl y 

,,oing to be many psyct.ologlc bre!lkdov:ns uue to .fear , 

·::riof and pu.in .. 

rlat:;e will be of ul t.inm te importance in ord0r 
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to benefit the groe.test numbm.• t !'.at co.n be benefited . 

Disposal of tt.c dead will be a gre .... t r-:x•obloin in 

order to x•ociuce t .. c number of infections a.nd 1.ilSo for 

psycholog1c renoons concerning the persons yet olive . 

F~llout shelters will be of value to t t oae persons 

wno have one equipped sufficient;ly, providing tile 

restrict its use onl~ to the number of persons ~t 

was built and e1uippcd to Louso . 
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VI . COUCLmnor 

It can roadily be concluded that an atordc attack 

on Offutt Air Force Bas 

to the people of O;no.ha . 

\would be very d taaste;1,ous 

Not only would a la1 .. g o per 

cont ,:, f its popul tion perlsb from olast and fire . but 

mo.ny r.ior•e would undoubtedly die l"rcm. radiation oxposuro 

boc uu··o t ey would not be preparod to co •. 1but acains t 

radiation . Probubly the largest sincle roason for not 

boing nreporod \"Vculd be t r_c l ac1r of knowlodgo about 

ratliv.tlon . 

P~psicla.na to n lari\o extent imuld also not huve 

uuffic iont ·-mowlod~e or what to .:. o in protocting tnem

selvos o.s well :l.S other at;u1nst t rio obstacles ln the post 

a. ttack 1>0riod . Such speclfic n:edic!! l probl ems as 

lacoi .. nt1ons , fr1ctuI•es , and burns would :ie of ~ucl a 

lu1--f;~o manbe;• t hat the physician would lack ttie train-

ing to cope w.: th t he vast numbers even bhoUJ?.h he., could 

•"l a.ndle t :.em very compenbnnlf.)'yif' t l'1e number wei~e n1any 

ti~nos smaller . Infoctious outbruo.k s duo to l owored 

rosistnnco of the hu.'1lan populo.t:-on and p syci ologlcal 

problems would aloo confront the p tiysicl n in vust 

numbers . 

P~.ys1o.:.uno us we ll us sup~-licn will oo grossly 

nadequa!;e J.t t he preso,1t t b 10. Transportation fac

ilitios will sJiso be inade1u:..ito bo t .at all tho lnjured 

r-
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.Jill not Ret to a physician and roceive r1odicu.J. car•.., . 

Tringe of the persons that do get to a. physiclan 

will be· of utmost importance to that tho medicutlona 

are used on persons that oo.n receive benefit from thorn 

.• d not be "wasted" on the terminal poroona thut will 

not be saved anyway. 

-luoh reliance will h r.1vo to be placed on nursos and 

other trained laymen in the posta tto.ck period uo th ... t 

tno physicians ~.;ill bo s.ble to soo more of t he oeverlly 

injur~d. It is easy to see th.at raany who could survive 

with the help or a physician will perish '.Jocauoe of the 

shorto..rto o1' medical trained personnihl. 

'r he dead within 10 miles of Offutt Air Force 

se will be :incinerated by tho b.oat and u11l not 

h uvo to bo burled; at least not in1-"!lediatoly. Tiiose 

killeG beyond the 10 mile 1•an.go will iu1ve to be buried 

in ordor to eliminate these as .hosts :t'or opidom1c 

a-ganis111s as well as to i:id tho a.1•en of the psycholoeical 

effects cauaed by the sight a nd s .. nt,ll of decomposinr 

corpses that this would have on t e remaining po~ulut1on. 

It 1s very doubtful if this task 00.11 bo done eff octul)l ... 

because of the danger- of 1•ad :!.ation exposure to say 

notl'l ing of t no t.i.!l1e and manpower it will 1•equire to 
I 

achievo ttis taok . 

It can easily bo seen tJ at t . .i.e only solution to 
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t his vast problem 1a prevention. 
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