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The material summarized here is to be given as a
speech at the dedication of the new buildipg of the America.
Association for the Advancement of Science, The subject is
radioactive fallout.l/ The remarks are an:extension of
previous discussions., Account is taken of the naw infor-
mation which is constantly {lowing in. The theory of the
processes occurring during fallout is fuller than that of
previous discussions., : .

If one excepts the immediate vicinity and
immediate time of the explosion, ths principal hazard is
"due to the ingestion of radioactive fallout. It is ob-
viously a long time hazard. Of the many radiocactive ele-
ments present in gho debris from a nuclear!explosion,
strontium-90 (5r®V) pregents the most seri?us hazard.

disseminated is discussed. The theory leafis to three
kinds of fallout: [irst, local Pallout, whaich is the
' 1-‘

1/ The radiocactive debris which falls out of the
atmosphere after a nuclear explosion is called the
radioactive fallout.

The mechanism by which atomic wegpon debris is
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returnito earth, during the first ‘few hcurs, of the
larger particles from the fireball; these include nesi-
dues from the soil and structures which are swept iato
the figeball and either¥wholly or'ﬁartially vaporized.
The fraction cf the total debris which falls out locally
depends very much on the: conditions of firing. The
seconditype, tropospheric world-wide fallout, is the
- materigl which though not coarse gnough to fall of its
own we%ght in the firsv+few hours-is nevertheless laft
in thellower layer of the atmosphare, that is the
troposphere. Although this falloup will in general move
great distances,+it stays nz2ar the’ latitude of the ex-
plosiontand so leads tcga band ofspadioactivity at the
general lativudeiof theifiring sitg. The fraction of
the fallour which fallsiin this category depends mainly
on the:size of the explgsion and the conditions of
firing, The vhipd type-of falloutiis stratospheric
world-wide fallout. High-yleld weapons thrust their
. radicactive clouds into the stratqsphere and the material
- which does not fgll of its own weight within the first
.. few hoyrs is thap largaly borne ingthe stratosphere for
. great Jengths of“time. An averageitime seems to be about
ten years or somgwhat less, correggonding to a half
residence time of seven years (or dess). Since the
nuclear debris remains in the stratosphere for thesc
long times, relatively complete mixing within the
stratesphere should te obtained and one expects that
the fallout from:this scurce should be essentially
uniform over tne entiras world, After passing through
the trgporauss into the trorosphere it will be rainad
out rather quickly. Bezause of the long residence
time in the air,ithis type of fallout is not a serious
gamma ray hazard since Cesium-137 (Csl37), the principal
gamma emitter jeft after one yea:/is relatively harm-
less. ‘ :

%
%

Two years ago, it was estimated that there
were about 24 regatons of fission Products stored in
the stratosphersiccrrespending (iffit were all de-

,:’ posited uniformly or thgiearth) torabout 12 millicuries

of Sa9 per zquare mile fand about the same amount of
08137, ? g ¥
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At the end of 1955 the totali deposition in th;‘
upper midwest of the United States was some 13 mc/mi2 of!
sfloi In the spring of 1955 this total rose to about 1@§
me/mi%. s:

Between May 5 and mid-July of this year, OpevaL
tion Redwing was conducted at the Eniwetok Proving Grounds
in the Pacific. Particular attention was paid to the fall-
out problem in this Operation and a'major effort was maga
to produce a megaton-range weapon with'an inherently .
smaller amount of fallout for a given energy release. +This
effort was successful. TIn addition, considerable attens;
tion was paid to operational factors which wouldzminim§z§

. world-wide fallout. Thus, the total deposition“in thez
stratosphere during this' Operation wasrheld toig figurp<%
very considerably less than that presept#in theistrato=:
sphere before the Operation. In fact,“we estimate at tni
present time that the total stratospheric reservoir, i
counting all sources, is’ about ghe game as it was two
years ago, i.e., about 12 mc/mi% of :Sr0 or the*equivalegt
of 24 megatons of fission products calculated ag a unia: i
form world-vide distribution. During the pastitwo yearsg:
the additional depositions ia the stratosphere-have ' %
amounted to about 6 megatons eq¥§¥alent ‘of fission produs ts
total or 3 mc/mi< of Sr%0 or Cs ' This appeans to ham;
compensated approximately for the 10 percent pen year of
fallout and the 2.5 percent per year of radioactive decay:
In other words, the testing by all countries seems to ha%
restored the stratospheric reservoir tp approxi%ately tn“z
2L megaton value of two years ago. 2

.The latitudinal tropospheric world-wide fallou '
which is maximized by weapons of higheyield which do noti
puncture into the stratosphere, is increasing, " -Several®w
such weapons have been air fired abroad in the last montha.
This material, for the reasons explained above, descends:
rather rapidly but all the way around the world ‘in the *ﬁ.
same general latitude as the firing site. Thus, though #

it is difficult to estimate, it appears that th 8 amounts
to perhaps 5 additional mc/mi2 of u590 and Csl3% in the
U. S. Adding to this about % mc/mi< for the world-widet?
tropogpherxc fallout from the Redwxug Operatiop-and 1 :
me/mi¢ for stratospheric fallout, - guld estimate at -
present that a total of about 22 m: ni of Sr is to be
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.round'in‘the sgils of the midwestern U, 3., and that perhap
15 to 17 me/mi2 is the total to be expected for similar
-latitudes elsewhere in the world, the difference:being due

These 22 mc/mi2_of Sr90 ir
about 0.040 MPCZ/units in'the top two inches of soil where
~most of the fallout is absorbed. Earlier, it seems reason-
able to concluds on the basis of a plausible mechanism for
the transport of radiostrontium fgam the soil toj humans

- that the human body burdan - of Sr9V might well bef as high'
as 70 percent of the concentration in the top soil on which
people live; furthar avidence seems to indicate that this
should be reducad to bhstwean 10 and 30 percent. ' There-

- fore at the moment we would expect, assuming that no fure
ther weapons ars fired, th%: the body burden fon children

- born now in America svantu..ly would amount to between
0.004 and 0.010 MPC units.: Consideration of the rate of
transfer from ths stratcsphare tgrthe ground and the rate

- of radioactive decay indicatos that the body burden to be
‘anticipated 15 ysars from now probably will be substantiall
the same as it is today. -

, New evidznce hza “oon found for the effect of
rainfall on fallout by stulving thras 88rticulanly arid
regions; in 2ach ci32 the amount of SrYV in the soil was
 ~very'much less than would be pradietad from geographical

~ location alonz. R3glens in which people aormally live
. haverenough precipitation go that differences in precipi-
tation do not appiar %o affzct ths fallout by more than a
- factpr of 2, Lo :

¢ ' ‘ N N

i

-2/ As used in this spoech one MPC unit is 1 microcurie - |
.of radiostrontium por kilogram of calcium, or 1 micro- !
curie per average adult human, the "maximum?permissiblq

- eoncentration.” ,

to our proximity to ous own weapons testing site in. Nevada.|
in"the soil of the U. S. amount to !
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