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RESEARCH FINDINGS i 

The material summarized here is to be given as a 
speech at the dedication or’ the new building of the Americ.?*: 
Association for the A vancemont of Science; The subject is 
radioactive fallout. 1. 3 The remarks are an! extension of 
previous discussions, Account is taken of’ the new infor- 
mation which is constantly flowing in, The theory of the 
processes occurring during fallout is fuller than that of 
previous discuasione. 

If ,one excepts the immediate vicinity and 
immediate time of the explosion, the principal hazard io 
due to the inC;esliorl of raJloacti.vo fallout. It is ob- 
viously a long t.imo haclard . 

ho 
OC the many r dioactive ele- 

ments present in I” debris frl3m a nucleor:explosion, 
strontium-90 (Sro( ) pregents the most seri’ us F P hazard. 9’ 

The machaniti by which we. pon debris is 
disseminated 

atomic 
ia discussed. Tha theory ‘;lea 

f 

s to three 
kinds of fallout: first, local fallout; w ich is the 

!’ , 

The radioactivi debris whicrfalls out’ of the 
atmospherrc ai‘tor a nuclu=lr explosion is called the 
radioactive fnllout. 
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return $0 ‘ear+A, i durt,rg%he first !few hcurs, of the 
larger’.particlesj food the fireball;; thasc include nesi- 
dues fqom tha ~$1 and gtructures -which are swept into 
the fi$ebalX and; either?wholly or. artially vaporized. ’ 

falls out locally 

conditions of 
s stratospheric 
ons thrust their 
here and the material 

within the first 
the stratosphere for 
time seems to be about 

nding to a half 
8s~). Since the 

sphcra for theso 
long t tIlI0 s ) 
stratos here 

relattvoly complete mi$ing within the 

the fal out P 
should be obta!.ned aq$ one expects that 

fromithis SOWCE should be essentially 
Wifor$ over’ ti;o oncira wMlcL After passing through 
the trQ- OFaI.:S’? 

t;R 

intro the troposphere it will be rained 
out z-a,‘. er quickly. Eo.zaure of the long residence 
time in the air,!thts typo of fallout is not a serious 
gamma ray hrlzard since Cesium-137 (Col17), the principal 
fz emltl;Qr J.ef t, afCYer one year is relatively harm- 
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, TVJO yeqrs ggo, it was estimated that there 
w9r8 abo\;t .24 
the stratosphe 

megatons of fission products stored in 
79 k ccrresponding (i&it were all da- 

posited uni t’ormly on ths:i earth) to::‘about 12 millicuries 
of Sn90 peiv square miler$nd about she same amount of 
cs137. . . 

-$ 



At the end of 1955 ‘the tota&;jdeposition in tic i 

up er midwest of the United States was some’ 13 mc/mi2 ,$ p ; d 

&. In the spring of 1956 this total ‘rose tp about $9 f 

m/I& . i_, !,jf 
C‘@ 4 1 F,,;, 9 

Between May 5 and mid-July of this year, Operfi i 
tlon Redwing was conducted trt the Eniwetok Proving Grounds 
in the Pacific. Particular attention ,was paid to the fa$ll- 
out problem in this Operption and atmaJor effort was m$.de 
to produce a megaton-range weapon with;:-an inherently ;$ 
smaller amount of fallout for a givqn.qn‘ergy release. 
effort was successfu1. “In addition; considerable atten 
tlon was paid to operational factor@ wh&oh woul& minim 
world-wide fallout.” Thus, the total de ositio$$n the. 
stratosphere during thisi. Operation was6 eld to.?@’ f igu K 
very considerably less than that prese ty,dn thejstrat 
sphere before the 

s: 
eration. In fact, -‘we’ estimate at I! 

present time that t e total stratosphec+o reservoir, 
counting all sources, is; about she fame 9s it ~9,s two 
years ago, i.e., about 12 mc/mi of @@or thei?equiv 
of.24 megatons of fission products calculated a$ a un 
fopm world-wide distribution. During the pasttwo ye 
the additional depositions in the stratasphereF.have 
amounted to abou 6 megatons eq 

B Y8S 
alentof f i sa&on pr 

total or 3 mc/mi of S&O or Cs . ’ This appears to 
compensated approximately for the 10 percent pe? y-ear 
fallout and the 2.5 percent per year of radioaotive d 
In other words, the testing by all countries seems to 
restored the stratospheric reservoir to, approx% ately 
24 megaton value ‘of two yeartt ago. ’ ;::$ ipt 

.The latitudinal tropospheric world-wide fal 
which is maximized by weapon:1 of high-yield whjc’h do 
puncture into the stratosphere, is increasing,z:~.iSever 
such weapons have been air fired abroad in the.&ast moat&s. 
This material, for the reasons explained above,. $iescen&$ 
rather rapidly but all the way around the world-:in the .‘;x 
same general latitude as the firing site. Thus,:. though g.. 
it is difficult to estimate, it appears that th s amounts! 
to perhaps 5 additional mc/miz of S$ 9O’and Csl& in the 1, 
u. s. Adding to this about 1 mc/mi for the v&$d-wide ‘ii, 
tropospheric fallout from the RodwirLg Operatio@*and 1 .c, 
mc/mi for stratospheric fallout, I.:? w uld estimate‘at ,- j 
present that a total of about 22 m:.. xi of Sr99-:is to be.‘: 8 
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i&itud& elsewhere in the L world, the’ difference:being due 
to our proximity to ou 

E; 
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These. 22 mc/mi2 f Sr9 
own weapons testing site’ in. Nevada.,! 

aboirt 0.040 WC2 9 
inthe soil of the U. S.! amount to 

units in’the top two inches of soil where 
i 

; 
most of the fallout is absorbed. Earlier, it seems reason-l 
able to conclude on the basis of a plausible mechanism for 
the tram ort of radiostrontium f on the soil tot humans 
that the R uman body burden” of Srg, 6 

as 70 percent 
might well bef as high’! i 

people live ; 
of the concentration in the top soil on which! 

furthar +avidoncs seems to indicate ‘that thig 
should be reduced to botwesn 10 and 30 percent. ’ There- 

1 
1 

fore at the moment we would expect, assuming that no fur- 
ther weapons are fired, th&‘; the body burden for? children 
bokn now in Amarics svsntu;.Jy would amount to between 

i 
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0.004 and, O.Cl.0 MPC units.? Cons&&ration of th&rate of. 
transfer .from the stratosphsrz t&tha ground and the rate 

i 

of radioactive decay ia%catos that the body burden to be 
1 

anticipated 15 yaars from now probably will be substantially 
the same-as it is to&y. . 

New ovidsnca hzg 3oon ‘found for the effect of’ 
rainfall on fallout by r;tu,lying three 
regions; in aach ~233 IA,2 amount of Sr 88 

rticularly arid 
in the ‘soil was 

v&much loss thqq ~rorrlcl Se pr&&ct3d from geographical 
lomt~on alone. ~~~~~2~ in which people normally live 
have?enough precipitation XI that differences in precipi- 

fallout by more than a 
/ / 

I ,.,. ‘1 

. g As used in this spoechono%PC 
, ,,. of radiosLrontiu:;r par kilogram 

ourie per average adult human, 
concantrat;ion.lV 

. 

unit is 1 microcurie i 
of calcium, 

P 
r 1 micro- f 

the “maximum, permissible 


