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At the end of a confli.c · \~\ 

used on a large scale, •. " 'I 

would face a scene ')f d~~ i· r 1'· 

precedent. 

1 :· I ) 
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Recovery would be a long 
lingering effe-:ts. Atleo 
poe:! tiv~ effect ou r.hP 11 

and dispatch with whlch 
Accordingly, it is ncces 
positions of responsi.bil 
modern nuclear weapons w 
spread effects on the l'r' ·" 
employed on a massJ 'h ::,, 

"I} \ •"(),l;P wU ~!'t 9ho'Ji t:h~" '.:.':ISie 

1.P 1 n I ~ i .. mf' J y t.hl' r L!1<1R•~ ··, f ,lfl1 in 
•· '\ ~ '\..' 

ll 

ti r<>n . .,i:Jn "o tnf· r11· C\J:t'.e1 o# 
'1d1:1'.'"' prr•f::>(ltici .<;tt:.d 1•r1 .. ::le·· 

., : h•- 1-nr 

The basic facts from whi • ·::1<•-·ks .o1ere ,.rep1111"<· •11." 

unclassified and are pub ! s ·11 t tH' 1 10ndb<•ol< 'F' ! ,,, 
of Nuclear Weapons'' and l• 1, ti 11 1 ''r:.)mpar "t l •' • 

.,,h. f. Data of Biological Inter · 
able here for your rete~ 

Let me state at the (lt1ts " 
nation will continue' t. ! 

after a nuclear attaci 'Li: 
destroyed by the awfu ... 1 '<'Ll: 

weapons which 1 shell n Ar,, 

entirely dependent Jpor1 · , 
substanti.!il fallnut shel 
protective measure.' 

J·t . t ._,,, ny bP ie· .r 1~ 

·rll1~_r,·1l L:-- 1 \,<.r 

p 1~ iec ! h1,liP .1· 

1.e ~ c f ··iw "'f: ,. ct s 

L i "' f1tll'W'P ,;;~ 

·,e:·.~··~.lcrtlly ,, .·irr", ! 

\'I)' i ~·i· f" ~ I' ', ·< t-· 

if-"'• ._ , .. , 

1 Jr lPf."'. 

In the early days vru: tli J' i 1 :: .. ,,r~nse a gains 1ss :Lble 
attack from weaponf. I.11 t 1' " .... k 1 1 ,, ton rangf• 81.1< :, i ... i1c1Hr 

used at Hiroshim;:i 2nd Na ·"1 1" ff"' • • ,.,,. 
bombs have be<>n "-' i ti•~·: " ; •' 

Then the megaton ".'~ngP ,. • 11«• 

States, Great b>:i.t;:;i.n ;:;1 11· 

of the effec~s of th"'sc ii~ 

pel'.'taining t•J 8 f i vE· r'lf' ~"l • 

cent f•Jsion' s1rrfn1 I' n1q 

W•; •• i:•veh.·p?d 
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Sub11Jt~ntinU.~ l~'l:'ge1· "· 
program. Moreover the f"f f•·(: 
ita fiaaicn prcducr: ~-:::itf'": 

. .. ,., • • ~ ~i Mir !':.4111f:.1q 
· ,, "'""Pn•• 1.<•L1 •• ·change as 

•1·0 1 gh~ pf .~ ... tone ti or ch.ti~gt!ll. 

Whtin a five megaton w?o,.i10"' •.•. "''n',1ed~". en l.')r.eo~-'1f brt:.liant 
fireball forms and gr0~.;f' ·~c ·ibr•1r Z, ~ iiiH.:·~· '-'=~ :Hti!l"~ter, Ita 
initial effects are ther'"·· 'loiet ~.i:·i~, t:: 0 1l "~r1 

.'l 'l?IP~ 
ouclear rsdiaticn. ? U '.- ; , - / r(··iDc "'"' 'i 

The tbemal r~di.eti·)ll c:·• , <•"' ~ 1 • "' ,,l.•:bV· "' ''l'w ''':!!c-::>c1ds 
by 111 fiv"l megeton s•.i.rf'I·~·· ex1 "' n.:;» crn<"«c< t:l:"l'·r\ d@"!.~'!'9tll 
burn1, charring, out <..o . <:-n.,t 1 n~ rd"; C!-;> f~ 'l1 %' P< l 0 1' ·Of 

flll:lj'lf'~io~, and seer.rid d~gTP."' ''i"'''" i':r""''t '> 1,ur.·~" ~11!h 

blJ.t1t;'§n:·1, can o~cur r..d t>i ,.. ·•J I ", ( '.'V" •: '·" ~ "' "i- • • . , 

flbout 380 square m:l.l.1"i> ·\ · ''"'"' rangei.· ·· 1 ro;~ ,.:'i... , ·:1.-i 

st11rt::itd. With '3n aJ.r bm ~· "' .:" E·xpec:• Lh:tr·i :ie.f{.::*~' 
burns: to 15 mi.leR &••J <Jf'" "1 

A graat destruct:J.ve eff~c" - ';" , •..1c l""'i!~ weapon 
tlw blaot. A high pre5f\'T"' ~""•·" .•r.ice.eds e: .. 1>br1 

:::~i~~"'-'i f:l!'ni!I 
... \I! 1peed 
.. "l, '9~9 of sound in all dire-:':.ic1"l ''r•' ·:1~ ftn~io->1:11i Fn 

megaton surface burs~, th·' t•',.,-;.· .. ·: c1. ·ies':n'"' t:vp'.i .. c#.! 1·1.ot'les 

out to about five mi.Les f ·err I• ~o me zer; ana serlou!i 
damage them to 10 miles. 'h"' )i.H•t "J.,;.i ·on•~rit.l'Jt.e:. ~:.hie 

tire hazard by overturnin,l e·-, •e- 1.•r-e1rnii,~ el-ect-Cc:.t 
circuitB and by damaging ·· r r '' : ·~ ., i-c "s ' <:!;.{f .<t· flt12!!t1il>lf 
parts to ~mall Zires 

Blast will also produce u 5J<•l J..•·5 '"mon~ pf.i::1>c·nnt- •. !•· '11.•w· 
ing fragments of bui.Lding 1T1a' e· .1," ags,Jni·~. v1sm .,, 
structurally collaps::.ng b' ' "·· "'' rid ~ 1· ... :11 i> " • ,, ,, 

individuals themse 1 w-: 

The third effect. imti2l )r ,. .111" cad'<:!ti01 ;;-· "·~ 

limited area, out to ;_es~ ·~i·1<1n • b r"-f "!'.!.!es h· r.; '.<'<' 11 

zero, end for conveni ~n('e 11 ~': c l'·"d ;.is ::h~ red' a.~ "· 
occurring within 011<:! :ufp11t::" R'' .,.. · r"' •~1f.rl·~~i..'l'l, P:.r- ~: ci~·-

protected persor1r><>.'. c•,•t. c.c l'P.•: :l'i'L~'.' !'":··1 ,: -1~,"lblv 

die frcm tl-i~r.m'lJ. Pft~r:"F e '!J :::if ·,; r•n":, l.r' '"'Ji. d.L·,,1r "" f'C 

about 3 '.':o 4 mil~s wn •1.-· p r .11 :·" ,, ; 'f': I ,.,, """' •"'!' ~re 

concernaf •ith p~rrrt r~~= '' • 
blEltJt reail'.Jt,"t!1t "'.'e c_ ,-, 

I have gi.ven th1"1 ··''°! , , , , ·· v 

because they t,,. .... ,; ;, "··~ .- . ' ,,. 
with f11llout. ·-n,, \"' 11"' !· "" ,, ! ~· .;1 ,. e ~ 



I, 

with oths:- i1gt'!nci11(" ,'.'.' : ~" .,. .. ': .. ·,. JI\ !'U'lf!b•u· of 
studies over the past se,_,erJOJ ·1<1;~:- in1vohrtng a wide range 
of attack patterns. Sp""Fki_;,i' g~n,n<>ll\, A•t:teckli d.f..x:e-:ted 
primarily against pop'll<" r ·i1· ··F • ' ')" pr0cttcice ; IT''J.'.!I', ,arg•1n 
number of deaths du~ tc t·'i'l!Y' erd · ..,,..,..r.~J t!'ff'!lcto; :n;Jf'\ f:l:'C'll'I 

radiation.. When th!c" a tta ~1- ;1,•' , ·' '· J s c '1"!1- .. -ec• .. ,• ·· ru ~, 1 ., 

of military bases tt:e ''or ., .. " 

Now let's turn our c,ttc'n' :·r ~'"bl 
out. Residunl radiatLin · 1 °' ·n' 
froni th'1 instent of ':~·e ,. (; 

iqP~. r"-d1 .. tr:.~. 1t1 

, .. -1 :?' f .... ,::· 1~ \' '~· 

I 8 I., 

1Jno.ttH'H1t""'d on the s:.•,rf P'.;£> 11_ •• 

·finuion bomb will prr>d.u~e ,, < fl." 
r'~.?f{:~ :~.'n ~ ·0 .~·~~r ,'!f·~TI r 
-~~.J~· •· ;~ir9 .. ,·t~{~ ui,' : .. :enJJ 

of thousands of tons cf ~,,r•, 'r\r, rr 'U.ng '.t "'itb th~ 
r11dioactive fissio".1 ,~rod•,l '~ I 

moment of explosion i:n:e e ·u!? 
over 250 milliC'n tOPt! nf o>d V 

particles and fission rrr· 
th~ winds through whtcb i 

t· 0 ''1ornh, ,.,.,,l.Ch ·"' '.~! .. r 
(\ ; <'«'.ic)P.'..~t:l.·dty ti h ~.: !Uit;ly 

~·' •.i~ mL1c':·:.1 t e c • Pa 1 '"Ir 
·.;; :le.:" dls· ~ ,h c'' 

For example,. the to ta J. a· L101•' l • ·: 
surface burst with a flst>·;·1 

.: ~· ' 1•;.,ur~ a! t.,.1 

! tie r~~~ator tar gE.­
i r a11. area ' .. Jug.I', 

and 100 miJ,e~ io~s 

might run to l, 000 roen ':gf'f'" 1, ' 

20 miles across at th.e w) «es· Le·.'" 
nearly the dist3nce fcom t~r• 
the point of detonaticn t~" . .,(. 
higher, Such a radi9t_!,r~n ·~•"·" 
received within a Feri1.\d , ' F: 
all unprotected persons w1 ._,,l n 

of course, the radietio" ~A~·· 
the 100 miles in the exe.D"]: I··· 
generally speaking, 1o1e she ; 
as the distance growi 

Following an attack v'e sb· 
lapping of the fallout pet~vrn 
Thst is. acP.as wl:>.lch m.Lg!> • 
explosion "WOuld rece:iv~ rnc·-
in an~th~r ~~ee an~ rerh2p- •· 
rubsequent -eY.p~c.,~.c.fl!< ;h · p,• 

1:1.ghtJ.y ~:ontamtn<'ted "r'.~F t:r1 

by the lat~r additi0ns. 
could deliv<?r 8".1 :>tter:k f i: 1u ~·r 
land area cf ~h., Unit~<'' Sr • 
becsusi! nf th<- .. ,,,,,,1,":J!".•"» 

,, Fl-i1li:!delphtli. 1..1.:cl'l"l :n 
un"'' L;. tec1 do El~~ wou .1 d ~·'"' 
"' ')()~' rc•entg~n~ ,_ r n; 

~·1( l\r .. YJ:iit.l<··: rr -:JYe t:a r ~ 

""' 1 J, :=1 '?>:teno ~.,~·i ·;,~·\? " 1 0··~ 

~1:-,; •. j ~1··.lPn H·.'T"~~'e" 

1.::. • x.pe<·t. t<. ·in1: •,),~ 

fr 'l' aet:'f.lt!lt:~ d?::.nn.;r I ir•t> 
1 g._~1' V 1.~1~nt.~O' .. i.1~~!~··~ ~1. l>P~ 

'l ) 11" L!:·,,.~m ~ 'iPC~)nn ~X-" i.;,1s'lPn 

···( · r .. _. r rolT t ··~i !:' •" ,;.::ii '1" 

.. •: !.t ls ~h? mi" .. :h ·.n,•~ 

..... :· ~ro~ 1·~.eevt l~ on~.J.11m.tn·1 ··"··c1 

), l.'1111 1 'LE f:h<gt : 1e !' l>"I'I\ 
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I Usually in a discw111lnn ci 
those from acute rndlnr 
doses received at 1ligh 

"ll'•f<'· '"JI 1.r1' .~r" •·111.l<ing about 
, n 

(f ..• , ... 

of time. 

Making precise predicti1 n; 

on individuals who may fp 

impossible. Our med i -.::a "~ µ• 
radiation sickness is q1 i~ 
the severity and length " 
upon the total dos! c'?<' ;_ ., l 

is received. To put ir ci;i ' 

radiation whlch would lfl" ,. • 

1:fo11f' :!-n two days mj gl-1 ~ .r 

received the dose gradu; · 
ltlOnths. The total dos• 
length of time spe11t i1, 
In addition, the di.ffen 1. • 

depend not only upPn t.he a 
factors as the part i.c,_il . ., , 1 

injuries and the aciequa 1 

receiving raJiatior· dose 
may show some signc ur 

nausea and vomi tin~ bu! ·1. ·, 

with little or rw rnedLC'e< 
everyone receiving dose,_ ··" 
suffer from acute radLat t·•! 

care. As the radiati.Pn 1 .• ,,, .. 

roentgens the ch2n( e"' -r·' ,. 
to a very unfavorable r· 
doses greater than i(I 

q ... ~ ! (i ;q;;; ~ tl r (~ • r P r e d i B t i~J n 
•"-: •• ..1 I 1:r ... od 

· h.- eff.ect n· tic'. t'2 '.':ed!.at:tbn 
fa: lout <ire« : s pi:esen'·, 'I 

rier" e Jr' trE!atlnf' a, · .. e-
1n i.• .. 1-d, GE'nelali' SDP'!K'.n.~ 

'" 'Pdiation c;icKi-1 .. e, . .JPp,ends 
• 1 r 11 1 p{·~r1 tJ•E r -'It£- A· ,,tJ ., l t. 

":'·r .-1 11.-v,, tt1.€· sarn€ .amoiJr1 1! 

• • · y sic~ .l + ! e ""' ·: P : . ./Pc • he 

' .lP · e · f 

r~-l uad '!V8il1wlP ,;hlf',_ji_ng 
,..1 w.,,E-11 '>dT'V i' I! an IP' ::ti 1uy 

,;o) H"se ,;ecej1.1.,.c .. , 1 11J"n sucn 
i' ·1ai -~ c,:1n~--1 " ·t"her 
11c,\ .. a '.,r-eatml:'r't "'11 '-l+'' people 

• : I I:. : :)(I t: 

'S l.<: r' '1€ t>' 

rJ1em ,:J .. 

1p 1" J.:,ent 
'~ , 

... l .. .. Pven 
1 mof. ~--l •: ") f~ .J t t'J •-' !. : I rl) l j 

,-,,e11tgen, 1'.1 .,_ · .1-dn,, y 

nedl :'.!'; 

{•I 

''' •.1~e s s ,gnd nn, ,, t_ 

2 d 

·nange ! 1 •n 1 • Ht , ... t 

1
: .. he f<C! la tion It is most importar•t r.<· 

injury is dependent up or 

staying in the celJai 
materially reduce tne 

'tn-· 'dl!i~1\_}1111 OOSfl ani 1.4 

c-- ni-- j! ·:. . .,,pee: bon~-· .J 

ra i1a'· '· 1· 1 J1 '-'e :1nd €\·l<.lo.n :r11· ii'~f:ll rates 
survival 

·1ecr eases 

rn<-' ,,., ,, L_>feren• e .,,..._,,.,. of 500-1000 roentgen,_ 
and death. Moreover. th 
with the passage of 
slowly, For exampl~,, a 
per hour will have [a J. 
the end of two wee~~ 

Now we cannr.1t all 1 ·co.mai. 
rate falls tc ari ac ~~Tt 

,. the 
1 r. st 
rat• 

·f· 

91'0 h•'I 
11 

;.'.t-

n( 1 r ~:~ 
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ectiona. 11uch et1 ~"'·'lt'lo.:i1· ... J 'l>':flJ ,, '1 '"5: ,.,,!'\ ~••ou• work, 
which will have to bt· pu.ioimt!· F•.1rL.~art!KHt.1, ragerdLess 
of the state of home p1·f'oarednE'Ba, people wi. 1:, ~evfl· tu 

, .......... 
come out some day tc, l?<it '"OJ ic 1 ·.wd ·'-

Fortunately, it happer1s t11et t.he rJ,Jd:> :repair;, ra HA,!:;lon 
damage, and if peoplt: get radiar:.ion doses .in ams., ,, - · 
increments, they can recelvt> " few hundred roent~ens over 
a period of several mmtht! without becoming a cs~ual1:y 

Thie is not to say tha~. wi- can 1ndiacrimln.ately ttxpotie 
our•slVl'\8 in the post-emergency p11;rlod. Until the 

\ 

·' fttbll'lritifl~ say that '.:he a ituat lon '-" safie, '" tl.l\.let 1::ont1Du• 
~ take advantage of prot.ection to the lnterest r·f kie1eping 
'9 11 !liDiim.tm the tota r•dlation ru,1111• Jrtn'1 •tr;endr.nt lo~g 
~ effects, ln th•• int P.r~s t oi brevi tJ, •h• 1: n.ot 
'1•~111 long range rac iii· ! ,q e :·' ect 1 • 1H.1' h ;o' , '. t"' l'lbort4!n1.ng 
er genetic effect.a 

M can be 1een, t.hrou~h r·r "ns1,~.·n of H~u!lterl'! w• :6m get 
our people through tht: de,q;.b ,ir· sickneEis pe.ri.oo f the 
radiAtion hazard, acccmp~J!lhing substantial reduction• 
in numbers of casual tie" flt' ~his doe·Ein t ~.el i :ne 1molll 
story. If we arE" !':.o suPd "" 'Is A nation ...,e are g)in.g co do 
it above ground and wi l. r .. qLlrf' ch~ essential.a ,• :.i:fe­
food, water and Illedica i. r:l'lr e. tiur norm1i11l meanR o ;: pr<>viding 
o1nd distributing these eRSl-'nt1.aJ s will be drast.tc.iHy cur .. 
tailed by a nu~lear attack Substantial programs for local 
stockpiling of suppl.if.I-; f i1 us" .In -::ne first few week11 and 
for reestablishing the .. r 01 Hi.1ctton and distrtbut .. on 11re 
almost as ~ssential tc out -;u~·I 'a1 ,;is thl" prov1s on of 
radiation shelters, Rees ·:.EPi 1 :.6hment o"' f '.•od p~cdue t lt•D 
and its distributLon w .1 " I •fit·,\.' ii·•· ·~he tll'" , t ''1·ul: 
problem. 

In contaminated areas ur .t 10(1 ariiroal.s, ,u we. i u people, 
would require protecti( n .-r ·m t:X! erna l 1~adi1it1or , r 1.hev 
would become casual tie~, A 1.d1c·c '. o thi1i would be ·: ne 
additional hazard to 11 fe <·ni.H1a1 or human horo eating 
contaminated food and 1'at:t-r :.n~estrict1~d t:cmsumptic:>n 1f 
exposred foodstuffs and ~r ·p. ~·' :· d U-re·a11"''' '"·" i : ... ·~~ ·)'.: 

all survivors .in thest> 3, ''a 

In the heavily contamin•F.e·1 are,,~, a "ery u:.irge ;•er :ent1g~e 
of our food s.nimal s wou ,,. r l ···· •.r J:r. l::he ornt, 11·~' .,, fi~c t8 
of external radiation q 1r ·I· ·1 ;.uJ\., :. 1r '·' " ·1 1a 1::~d 

" 



fodder, For 1om~ ~(,nth"' "''""'1c.1~11y ,..l.1 "l;,r~ tU'pp .. 1•• wul.4 
be too highly radioacti '" '' He even lf the ~"'-"• rnrvl.v•d 

Although exposed foodfl '>'<'Ill• IH• iL1~pected of t>e1.ng coo h1ahl1 
contaminated to be eateri f.-,1 p,,.,-f,,ds .. ,,f weP.ks, m· .,ven month1, 
this contamination woul.J lw )fl tb"! surface of r:.he oodf1 
MQot of it can be remov"!d fr m ~ h.- Rt1rfac.- by wash .ns ot 
peeling. Canned goods _n rJ,, • 11 l Lmn. area f.:-1 •X"!llJ." L111. 
could be made safe by w-nih l r •1 1-e 1'1>11 

Radio•ctive C'OntariinAti "1 ~·• .11 ; a Lsc1 ''e ir ~,.,,_,,·f:q• of ,,..te1· 
supply. However, if opP.~At~ .re f'l(.ifltf.ng w1<te1 t·'e> 1 tment 
proc•H'lses will help .r~d ···t • 1P t1B1':Ri- 1·l 

When I have talked abou ·i< 'l ''\ave had referenc.-· to esi1t• 
ins stocks. New produc .J .. c"1 . s ;:in,)ther matter, one witllt which 
the 1urvivors must expe·.:• ·r .'1•P1!; diffic·ulty, ~tich of our 
v1luable agricultural 1-mc~ ..ii, H' highly contamiru1tedi 1nd 
crops raised in these e ea~ ..ii .ake up radioac t.1•.,,. 1M1t•ri1lt 
from the aoil. Reclama· .. ir>·1 1f t.hese lends wiL be a p11r· 
ticularly critical matt·~! 'h· 0 p .. inclpal ?r·"Jb~eu1 8 -:h•t 
presented by stronti.um W wr·, ._ ml.ess removed, w· 
contaminate the land an . i ~ ('P . ., f<,_,: d1ecade1> :tie 111011 t 
effective removal metho-· a"'I .1'e L·1 the r•emoval of 11.rourl1d 
cover or the surface so l . "h. ~ _s time con11uming wo\l1ld 
require a great deal of le11c · and equip1n€Jnt and ...,. art: left 
with the problem of dis1.1os ! n~1 "f .arge :quanti tle8 : f' ~:nn ... 
t~minated material.. In·ensl re cropp:Lng .Ls another tDethod, 
but here again consi.derah1>" .. irn~ .. s required ·· eb1•ut ti.() 
crops to remove the str· •nt illlr. l( .c• acceptable levr· l.11 One 
can, of course, shlft p·cduc ·.l •n •f milK end vegetr1 ble1 to 
uncontaminated land, ra_sin~ .)1.J.y non·-fo•:>d crops a1ct: 11 

cotton and flax on cont1~mine·.e·l .l.jjndf.I. Th11 hat a <11•· 
advantage, When C•n1tam .. na·~e·i anls are •::.ulti.vated ::hi!! 
possibility of physical renx ·a ,, the f,alJ.out :II' 1,one 
The Department of Agric . l t n.... 1.s i; the prlnc ipa, : ... 01 •on t 
in this subject, end i< 11 ·~ rnrl• ',nw; " n1r. • ·1. • 
oountermeasures. 

Survival is s lso dependent _he manuf act ,.:re anc: :rans· 
portation of goods and he r,•e,;ta1Jlishment of ·h4' , vsce111 
for the distribution of fonc •'nerg~ and h1eh '!r"' 
communications upon whi• h wf J"f"''11cl '"' 'n1ea1ilv •m.is r·.,~ 
restored, Some sort o~· ho:1~ :1 n if:'t ··e pr v[df·c ·:l",.e 
displaced, l"'1d so in he""' :i,~1't 11 P ia· cn!.lr. !~.,1 .. 11 ~.t1:t'"' 



fntr HHUf811 1'4 ~ll:lf> f!l'"ftlt\ .l(ll),llf h' ti\• f•P"' ., ·­
rerlii•ina a..~•rd1, l"" ;; ; , 1 .. ·~ ll q1vr ~ ,, ' ... rt.or.t.1. 

Nevertheless, I believ• :hat .h•~ post·•ffttilllck oda1 uy M 1t 
be insunnountable. Whn ii accompU1hed lt>•fore caft ne1p 
greatly afterward. Then h a we• tth of :lntorutior l.n 
unclassified publication1~ on which any gnvernment < ommunity 
or any family can base p ... ans. "".'he plans w.111 have 'Pml> 

grim aspects, but this dPrive11 l'rorn thl! n11ture ,.f w~· 
Failure to make the best use >f wh1H Jls ,9v.!!ilab~e H 

advance of the ordeal ce~ ta· r v wfl l nut i~lce tnin,IJJ e1uier. 


