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~ ill lbe ........ ow1ac to paera1 C09-
tamiuciaa ol the tlhDODIDIDt. ffowewr, it Ml the 
~ Ndiatiaa ia ..:ribed to ndioective iodine 
ia the thyroid, the expGIUft amounted to a peak 
value ol a few thouuncltba oi a roentgen per 
day (9). The peak values for ocher human meu­
urements in the United States for tests both in 
Nevada and in the Pacific have been generally one­
tenth or less of this level 

Thtse data indicate that the highest measured 
radiation da. to the thyroids of animals has been 
below the level that mi~t produce hannful effecta 
and that the highest measured racliation exposure 
to the thyroid of human beings has been far below 
that needed to produce any detectable effects. 

/11l1FJ1ol uposur• (long term). One of the bio­
J~J' imporunt elements in fallout is strontium-
90. If it is uken into the body, it is selectively de­
polited in the bones and continues to irradiate tbe 
1WTOUndin~ celJs foe long perioda oi time, liDce it 
ha& a half -1.Ue ol about 27. 7 \-eat'S.. The depoeitiaa 
of ttlativd, tarp amounts ol strontium-90 in dae 
bone would be especled e\~tually to produce 
bone tumon {II ) . 

Owing to iu reJatn"Cly .... half-life the ...... 
al llnJatium.90 will aacumuWe ia tbe aa-iaae­
... ii IDOft is cootinua1ly added. A-eming a ca. 
ICW 1'3te of ,art, additiaa uacf DO lam through 
~ • equilibrium condjrkia would be. ap­
prwhrd Mtn J SO wan- ~ .uee ia ""hich tbe rw 
ol•w;.i&eil~•dlera1roflam.._. 
~ dfcay. Alla.II cmHaall of ..... equili­
brium .a..,.. ..Jd lie rac:hed ia ~ ~ 11-
equilillrium - ........ lie ...... 40 .... dw 
-..a ackWia& 

Ju tbe p'e5ml lime .... 81111 <•• :;.. 
of tll1mliYa-90 • - u.-.. Sala ii aballl 
IS: 100,000 llliclanlrir ptt tqaaft foot. f A micJID. 

cwir: ii a ·- far me tile rMc.l:fttt, al a 
I iaL &, defiaiciaa, & cwW is 3 7 X 10- &luia.-

ll!p'Mioas P"' ll!alDd; a miaouaie ii Ott •l'i=dt 
of a CW'ie. i 1laa ii abaul l 1240 al .... al die ml'a 
~ rad-.. mlllnll? ( 12 and l ! 100 of .. 
...... 19) .......... rea.11 ~ ia the 
bodw'• ~a wari-- pa Nr t.t., 
bwdm al ..,.._.90-e -alue cumidued afe. 

If il is - 1ml daal ~ wdrar tem ....W 
rmak ia - .... ba.. equal to die ..... 
_.. .. upti imced bacbJlcae ill _., OM ?f91'

1 

dma dlle projtt1led awsap far dlr 1.: nitled Sc-. 
alter A pttiod al -.-e ... 1.50 yen ~ ... 
praech Jl ·10.<n> ~""' ~ foac <'l­
nu. is about I , '27 al die - a• al radium m.t ii 
umaDy ~and 1/150 of - •"""ml ........ 
IO rauJt e\-astualiy in the llody"1 .,.....,DM.l.rinc a 
- ...... pamillible body ........... _ 90 
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-a value ccwidend ealc. n.. pa t'1 .._.. 
will be continually dwcked bf ct.. Atadlic ..... 
Commitlion'1 extenliw monitorias prop- ... 
in operation. 

Nf'utrons (particles) that are releued from a 
nuclear detonation ract with a n.itropn atca ii 
the air to fonn radioactiv;e cari>on, called carbon-14, 
which has a Jong half-life of about 5600 years. Thia 
raclioactive carbon enten into the bi.olphere ( tla 
environment 0£ living things) alongside normal car­
bon and thus finds its way into all living tissues UMI 
irradiates the surrounding celll. Since c:arboG ii 
found in aJJ living matter, the effects are aimil.v ID 
thote when the wh~ body ia inadiatied bf • a. 
temaJ source. 

Because of its I~ half-life the UDOUDt al car­
bon-14 in the worid wouJd accumulate until it 
re.aciled an equilibrium lt&tle, a condiUaa ia wbida 
the rate ol productioa ii eoqual ID i1a rate ol Joa llllr 
r.adioKtive decay. AP•mi .. a comtMt rate of .... 
ductioD through yearly nucleal' tall, a equilibrium 
condition ~ be appGllChed afw '°9000 ,.... 
OM-half ol the~ value would be,.. t • 
in 5600 yan.. 

A .......U.a&....Maed .._. .......... ..._ 1/9 
pJUDd ol DrUtlW (/). u it ii - ..... .. 
aeutton will rau widl a ...... ..._ to Plat 11 
c.atbmt-14, thra the fGCal ....... ef dlia el'em-
pt'Oduad would ~ ....,.. 1/3 .............. ... 
a&QUkd daaia a larp ct...c•• ._ a n; ..... 
produce a mucla • HO ,.... ef caa• If ( IJ). 
Au:qMiac die ....... -· ... ii .......... 
din• ................ ._ occ\lllClll eway ,.. .. 

J0.000 ,an. - --~-- ., C9o 
t..-lf dall a d ill die wcirW ....W ._ ._ 
20 ti-. pealft' d.m ck .-,OAI ... pi I 

Tillre ue ...... ,....., ~ .t ca' 14 
~ C1ll"IC9lly • ~ • • .., n · 
W. owiml • ................ ..,II -
(aewd .., <..-.ic rays) ~ .... :nils 0 
al die air i /f). lln:oa • .- •• at w' m 
_..,~.I pucw•die--wunilns · 
clDe ut'C15oel lw ck ~ ~-.I -..a n s • 

is at..I J.'1000 .- "* per..-) (IJ). ~ 
&hr eqwilr•trn ~~~:u al cant..lt ( ...... WI C 

"' 10.000 ~ mtglat .... .. __. ,.... 
... dir:.to ft...,.., 210~a1-..­
,.,.. (fl. n.e a.••· - ............ 
dren ii -· qw ·-•. •en.-"~,__......,.__.,_. 
.... IJllQft thaa Gae ...... .., occwrinll n: r -­
•"-a"tt radm. ......_ n f •· P" · • _. 
11»fanb) iltS). It 'rk•of ._..._.we-. 
.... pramt .. - - ................. ... 
al 3:100 to l/lOD I • ,. ....... ... 

endtotbelump. n.ro' eNe ...... -
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... b, .,... that ..,_t 80,000 mutacionl may 
be pnleftt amoag the populace in the United 
States living 100 years frcm now ~ to radia­
ticla expolUJ'e from all DUdear tests to date. 

The average rtdiarion ~ to ~pie in the 
l'llited States from all nuclear detonations to date 
bu been about 1/10 roentgen {9). (This is the 
result oi external radiation. Additional exposure of 
the ~ds to any radioactive fallout taken into the 
bodv would be insi~ificant. ) This is in addition 
ro the approximately 7 roentgens that may be ex· 
pecU!d from natural sources over a reproductive 
liietime-that is, an increase of 1 / iO of the normal 
.imount of radiation. If 80,000 mutatiom will be 
pre:went ill the population of the United States 100 
\eaR from now u a result of radiation exposure 
from all nuclear tests, then by the same caJcula­
tiom about 120 million ( 1500 times aa many) ad­
ditional mutatiom may be produced 111 nacural 
cames durins the same 100 years, assuming no in­
c~ in popuJation ova' the 1955 census ( 9). 

If it ia a.umed dw future nuclear tests would 
~t iD an cJ111ul fallout equal to the higlusl 
~ expe1 iencied beft'tofore in any oae year, 
thm the ·~ radiatica expmure to people in 
:he l."nitf'd Sum wouJd be a.bout l/7 of that from 
~ c:amrs and midtt incra.te the normal rate 
of mutations lw t..f to 2.1 pen....a~. If it is ._,med 
thar an "'~ oi rwo additiom.I mutabaal are 
pn>duced t.,- natural c.ames .... e'\'a"f &ve iadi­
'idu.ak.. the new muwima raae might be 2.03 IO 
2.06 ptt &ve pn'IOlll (9). 

It is generally bdd tbM an ~ ia muwiaa 

~ it u.nclmiralilr. Tbne data and "'-- .... 
... p•lfWtM amanUag • ur• o1 rilk 
•-ahed. ...... 

1'1wft has bem tperWabaD CID me put ol -
~nfiag me ~ rdatiomhip betweeo 1e11 
nucJnr detmw«n• and thr ~C- SolDr al the 
effects IUQUUd ha\1! hem: i \ the particles al 
dallt ~ duowa up "'" the drtionalicm acliac iD 
.i nwADft' 1imilar ro tik"ft' iodide ~'SUll _... in 
cJoud tttding to initWr Jlftcipiwioa : f ii) the 
c~ in the Ncuic pwopenia al me armo ..... •e 
owing ro ionizatiaa produad tw the radioac1M: 
panjcln: iii) dar rtduction of direct tola.r merwJ 
ftCen'eli oa eani. owing to the dUlt throwa into the 
air "' the detonabon: riv) the mcra.e in numbtt 
of tonudoe; ~ : v \ - OCCUfT'mCe of drouth in 
W IOUth•~ l." nit~ Scales.. 

It is trw dw. f~ large nuclear cletGea.­
tiom. minor weather cbanges. such .. local cloud 
formarioe. tometimes with local precipitatioa., haw 
been noced in the Pacific wbrre the moilawe coe-

ditiaN in cbe acmo9f1here wen w fa\O'Ol'lblt lar 
this effect. However, experimenu conducted by 1W 
Force Cunbridre Re:eearch Center on nudeatiaf 
(cloud leeCilng) properties of Nevada dust and )on. 
izing properties of radioactive fallout and 1tudiel 
ma.de by the U.S. Weather Bureau on pollible 
effeoct1 of nuclear detonations on electric propeniea 
of the air, solar radiation, tornadoes, and precipita· 
tion show the following ( 22). 

l ) NevaJa dust has very poor nucl.-ating proper­
ties; that ii, ineffective as a cloud-seeding agent. 

2) The amount of ionization produced by radio­
active material is insignificant in affecting general 
atmospheric conditions. 

3 ) Whereas, even relath-ely minor volcanoea 
may put enough dUJt inro the atmosphere to de­
crease measurabl\· the amount of direct solar radi­
ation at the observation point established, no such 
decrease baa been obeerved from any nuclear 
detonation. 

4) Much of the increae in tornado reports dur­
ing the past 5 yean can be traced dim:tly to die 
imprO\~ methods of reporting UJmadoes that nor­
mally oa:ur. 

5) The pramt c:lrouth in New Mexico bepn 
before the nuclear testl were scarted in Nevada. 
Similar droutht are on record f• the 1930'1 and 
for earlier dales. 

Thus the dua and their- eYa!uarian to dale pre­
- ao ~ dw nw:lear drtonatiom affect the 
weather, emcepc • wed ber"e for larp deb•••••• 
in the Pacific. 

!'&Ilic AcW r--a.. 
Al the time ol a DUdear detonation, a minute 

&acticm of the energy relewd causn aibogea and 
_,.. al me air to comhine, produ..ing nrtrc,... 
ctio-W, which ia tum brcoma nitric acid -a.r unit­
ing with walft' vapor. This .ad may be brought 
to the earth .,. rainfall. ~ --.nt of nitrogea 
dioiDde that prailtl following a nuclar detonarim 
is n than "'hat midlt b-- ptedicted on the._. 
of~ .:on£.!C_!-.ClfU ~ brawr the teln­

ptftC\lft al tf':e fire'hall rrrnains hi~ for a rda­
ti\-fty ~ period of time - &ampared with ¥•­
Ding. thus allDwiag -- of the nitrogm and 
~to~:I). 

It bas been speculatrd h,· _. that the amount 

of nitric acid formed from the cktoaacioa of a higb­
)-ield nuclear wrapon ecp.m-alent to mill.ions of tom 
of TNT would w pat ~ to pniduce aa 
acidity oi pH S in raiafaB. ( ,H is the measure al 
acidity. A ,Hof 7 •~prrotmu neutrality; the lower 
the number, the paln the acidity.) Howew:r, 
nitric amdes are added normally to the air by de­
compcllitiaa al orpnic matter in the eanb and to a 

~ . 

·-

,y, 

'"'.,...pa .. ~. f 

~ - .. 
. . . . 



i 

s 

I 
i 

• ... 4111 

II f., 
I 

• • 

iffl~f'-[ ·r;;~t.;,;,1~.;~- t.iIHHH1

1
.Jr1 ~~iJI~.,_ · 

,. c [ .i> ·="~." .:ie~··ir1· t r1.r .. 1 l~ r J · .. 1 .r '"'!'-=[r .if f •• Jl.f rr!!H~ .~, 't't,, J: ~ f ='.a.~·.' f i t If, . .. • :' f r .1 .. ~ j] r a.Pal tir, 
. ,. rn~,1l11·1 t1hf tiilrij"'it" f I l.tl" ~. j l Hl ! f ~ h-· 
•iF j :tf:;i_ I:-... J. rof f lll: r: l ._ ~. ~1 g. ~ .. 

l · 'f J'- r ltf:::u 
_1.jii 1;~, .. ,~ 1 ~,, t~~J~ .=· ! ·1· 1 HhtrH ~ a.u~ .. I 
m;1 ~ ~·· . . •. t . ·it I J a. i.1 i () f a - ~ i a '"' a. I i 
"ttl flfu t t• [j;f · i:gi t ~' li~H il.HH 
~ N N N M - ~ - - - - - - - -~ ,.. ... r' ... ,. ,.. =-' ,. "" i:" !It !"' :- p 

~ ~j:jt>lJ '(~t1· 1 ii:"'~trr~•"il" ttl cs:wl=;~~~i ~11r~.s ;s ~~=1 ?";J,. 
~;j·1(ii.f .Ua. :-JF~! .. t~! lpJ •df >ia.tP ,. "I~;· Fi.~[!r:! i 
. i~! ~~i'1~:~~;i~Ittf.Jtlfi=!~i~ ~1~ .. y~:h!~~15· !:t t 

5!•t -11ff •. jff ··~r~i JJ.:•~ 
; Ji•· · ~· ~I"- h_ f ... ~~ ... ! ~i Fi ... :: J p ,..p, 

I t t~~· . I ·PJ"~r' 'if J ,,~"'.'" r· I .... 1 l ;;" 
: ,[ i~ff f i i~elfl~[f f (,; ! ~~! ~ ri! :1:1 :! ~ 

. ------


