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CURISNT RESEARCH FINDINGS
ON RADIQACTIVE FALLOUT

1. +TRODUCTION

The radioactivity producsd by the fission reac-
tion, baing dus to a riiitira2 of many different fission
proaucts, changes its charactzristics continuously and
ravidly following r=lesase by th2 bomb detonation. So,
the conditions of firing are of extreme importance in
determining the fallout effzcts. The intensity of
radiztion is enormously grzsater soon after the destona-
tions, decrcasing zbout tenfold for svery sevenfold in-
crzzs2 in zazge. Since the tim2 required for ingestion
into the body is long, ingestion is unlikely for the
shortar-livcd fission products &nd thzrafore the
princical hazards for closs-in fallout are radiation
¢xposures by gamma radiaticn of the whole body and by
beta radiation on the skin.

In thz longsr times, wezks and months alter
the explosion, ths ingestive hazards begin to becomz
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important. The most serious of these is the high-yield
fission product, radioactive strontium (Sr90), which
because of its own radiation and those of its short-
lived daughter, yttrium-90 (Y90), and because of its
chemical similarity to the bone-building element,
calcium, finds itself depcsitad in bone structure.
Other radioactivities produced would be as bad if they
spent as long a time in the body or if their radioactive
lifetimes were long enough, or if they were produced in
high-yield. Strontium has all of these characteristics.
So, for the fission products which have survived the
first weecks, the most important fallout constituent
and the one most seriously to be considered is Sr90.
Neither radiostrontium nor its yttrium daughter emits
gamma radiation, but only_beta radiation. After the
first year Cesium-137 (Csl37), with a 33-year half-life,
is the principal source of the residual gamma radiation,
and any gamma radiation exposures due to fission products
which are more than one year old are due very largely to
radicactive cesium. In fact, old fallout can be thought
of as a mixture of roughly equal radiation intensities
in millicuries of radioactive Sr%90 and radiocactive
€s137. The other isotopes either constitute no ingestive
hazard or fail to emit gamma radiation in appreciable
intensity. So, the hazards of world-wide fallout reduce
themselves largely to the ingestive hazard of radio- ’
gci§¥e Sr70 and the external exposure from radioactive

s . R

The mechanism by which atomic weapon debris is
disseminated leads to three kinds of fallout. First,
the strictly local fallout, which is due to the return
to earth of the larger particles in the fireball. These
may have their origin in the dirt, the soil, or tower
structures which are taken into the fireball and sither
wholly or partially vaporized. The fraction of the total
wnich falls out locally depends very much upon the condi-
tions of firing. The most serious factor is the degree
of contact of the fireball with the surface; another is
the nature of the surface. For example, soil appears to
be much more effective than water in producing local

fallout.
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Experience has shown that an atomic device ex-
ploded on the surface distributes about 80 percent of its
fission products on the ground within a few hundred miles
of the burst point. A somewhat larger percentage takes.
part in the close-in fallout from an underground burst,
and a smaller percentage will be scavenged from a near-

surface burst or tower shot. '

The tower shot is, in a sense, a special case
of a surface burst, since the material of the tower it-
self is mixed with the fission products in the fireball
to a greater or lesser degree, depending on the yield.
Experience with tower shots indicates that even in cases
where the fireball does not touch the ground a few per-
cent of the radiocactive fission products come down as

close-in fallout.

The fraction which takes part in the close-in
fallout from a surface burst over deep ocean water ap-
pears to be somewhere between 20 and 50 percent. This
is less than the fraction of close-in fallout occurring
from a corresponding surface burst over land, due to the
evaporation of many of the drops before they reach the
ground. Presumably this fraction is also affected by
the prevailing humidity and temperature structure of
the atmosphere through which the drops must fall. As
the depth of the water is decreased, the point is
reached where the fireball extends downward to the
bottom and picks up bottom material. In such shallow
water one would expect a higher percentage of close-in
fallout than in deep water. Experience in the Pacific
indicates that such is indeed the case, and that in fact
there would be very little difference in the fallout
between a large-yield ,device in very shallow water and

a true surface shot.i/

The second type of fallout is the material
which, though not coarse enough to fall of its own
weight in the first few hours, is, nevertheless, left
in the lower layer of the atmosphere, known as the
troposphere, where ordinary weather phenomena occur.

1/ "Close-In Fallout,"™ W. W. Kellogg, R. R. Rapp, and
S. M. CGreenfield, P-822_-AEC, March 12, 1956.
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It is now wz1ll =2stablishad that fallout rparticlas are ra-
movad from this lowar lzyzr of the atmosphera2 ia th:z Tirst
ronth or soj therafore, th2 tropcspheric fallcut stays
2irborns at most a mattar of a month or two bszlore being
depesita2d. Of course, in this times, it will in zgenercl
move zZr23t distances, nossibly evan clear sround thz 2arth;
but, in z2nzral, it stays in the g=n2ral latitudz: in which
ths exrlosion occurr=d. So, the second typs of fallout,
tha tropos*ﬁ=r1v world-wids fallout, producas 3 band of

rajloacu1v1ty in th2 zg=2n2ral 1at'tud= of the firing site.
Th2 fraction of the fallout which falls in this category
depands mainly on the bomb yield a2nd the coniitions of
firinz. 4 bomb which is Tired on the ground prcduces a
maximum of local fallout, naturally leaving less for tha
world-wide fallout of °1th=r ths trouospherlc or strato-
spheric varisty. Th2 bomb y1=1d dsterminas the division
of ths Horld-xida fallout batws the two kinds of world-
wide fallout. A g2n2ral rough rula is that a ona2 m=2gaton
bomb will oproducz clouis which cush intc thes higher laver
of thz ztrosvhzare, tha stratosphere, beforsz dlssemlnatlng
and thzt th2 clcuds from bombs of l2ss than one magaton
wiil t2nd to stay mainly in the troropshsrz. Thus, w2
522 tnat 2 500 xiloton w23zpon fired so its firaball did
not touch thz zround would be expected tc put the major
part of its radiocactivity in a band stretching clear
around th2 world in the g2n2ral latitude cf ohe firing
site. Th2 distribution of ths activity we 1d be world-
widz zni would be complet=ad witkhin thz first month or
two. S5imila rly, the szm2 bomb firad in coatact with tha
2zrtr with orainery soil would have a large fraction--

sori2tning liks &0 percant--of its fallous deposited
11tn1n tha2 first fa2w hours within a fa2w hundrad zilss
of th2 ta2:zt site and the rast of th2 material would be
sor2zd in thz troposphsric werld-wids fallout pattern
in 2 oznd around th2 =2zrth in th2 same z3nzral latituis.

The third type of fallout is the stratecsrieric
werld-wids fisllout. L2apons of yields of ons m2gaton
and greatzr thnrust th2ir radicactive clouds into the
stratosyazra, and ths material which dozs nct fzl1l of its
own w2ight within the first few nours is then very

{n

largaly borne in the stratosphers for great lanzths of
time. An average time szems to b2 about 10 y2ars or
som2what less. They producs a small amount of tropo-
srherie world fallout =zlso, presumably dus to a srall

(more)
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fraction of particulate matter which is of just the right
size to descend in a matter of weeks. The division into
the two types, the local and the stratospheric world-wide,
is very sharp and marked, however, and to a very con-
siderable approximation one can say that the megaton
weapons yield the bulk of their fallout in these two
categories. A weapon involving one megaton of fission
would if fired in the air place most of its radioactivity
in the stratosphere, and this in contrast to the tropo-
spheric fallout appears to be widely distributed lati-
tudinally and does not descend through the tropopause
into the troposphere until months and years--an average
time of about 10 years--have elapsed. The resultant
pattern of fallout appears to be essentially an ap-
proximately uniform world-wide distribution. The long
time spent in the stratosphere is probably due to the
absence of such scavenging agents as rain or snow, so
the particles either must fall-out of their own weight
or diffuse downward by slight eddy motion, either of
these processes being of their very nature slow. After
passing through the tropopause into the troposphere

they will be rained out rather quickly in a matter of
days or weeks. Because of the long residence time in
the air, this type of fallout is partlcularly harmless
as a gamma ray hazard, since only the Csl37 is left.

The amount of Csl37 is about the same in millicuries :
as the Sr90, so one megaton of fission thus distributgd
throughout th8 stratosghere would yield about % mc mi :
of either 5r90 or Csl3 Just as in the case of Sr90,

the rate of deposition of about 10 percent of the
reservoir per ¥ear corresponds %o a stratospheric fall-
out rate of Csl37 of 0.05 mec/mi?/yr in the beginnlng.
This rate decreases to half, or 0.025 mc/mi /yr, at
about 7 years as the stratospherlc reservoir becomes
depleted.

After the Castle test series was completed
there were about 24 megatons of fission products in BBe
stratosphere, corresponding to about 12 mc /miZ of Sr
on the average and about the same amount of Csl37. The
subsequent stratospherlc world-wide fallout rate appears
to have been a little over 1 mc/mi2/yr all over the
world. In addition, of course, local fallout and

(more)
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tropospheric latitudinally localized world-wide fallout
have occurred from subsequent weapons tests by the Russians
and the Redwing series completed last summer at the Eniwatok

Proving Grounds.

IT. RESEARCH FINDINGS

A. Amount of Fallout and Expected sr?0
Body Burden from Weapons Fired to Date,

Since our last report,gf further data on the
actual magnitude of fallout in various places in the world
and in various selected spots in the food chain have be-
come available. We shall summarize the results. Some
human bona now contains radiocactive strontium at levels
of about 1/1000 of maximum permissible concentration
(0.001 MPC; the MPC is 1 microcurie of Sr90 for the standard
man and prcportionally less for children and is the maxi-
mun permissible ccncentration) in the northern latitudes
where the bombs have been fired and the world-wide tropo-
spheric fallout has occurrsd. There is evidence in the _
data on human material that age is a factor, e.g., older
people having had their calcium deposited prior to the
w2apons tests show lower concentrations, though in some
instances exceptions to this rule are tc bz foundi. Lower
levels are found in the Southern Hemisphere where the
major contamination is due solely to the world-wide
stratospheric fallout which in the northern latitudes
of 10°N to 509N is generally less than one-half or one-
quarter of thz total fallout. The deposition in the
human body sesms roughly to parallel the levels of the
total fallout. DMore data are recsssary to fully
validate this point.

At the end of 1955, the total deposition in
the upper midwest of the United States was some 13 mc/mi2
of 5r90. 1In the spring of 1956, this total rose to about

16 mc/mi<.

2/ "Radioactive Strontium Fallout,"” W. F. Libby, Proc.
Nat. Acad. Sci., 42, 365 (1956). :

(more)
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Betweer May 5 and mid-Ju_y oi this year, Opera=-
tion Redwirng was conducted aw tre Erniwelck Provirg Grecunds
in the Pacific. Particular atterticn v :as paid to czhe
faliout pretlem in this COperaticrn ard a majer effort was

e :n witk an idherently

made to prcduce a megaton-range w2sp
smaller amount of fallicut for a given ~rergy release.
This effort was successful. In additicn, ccnsidersable

1 factcrs which would

attention was paid to operationa
minimize world-wide fallout Thus,
in the straccsphere during(this Cpe 3
figure very considerably less than thet presemt 1n une -
stratcsphere before the Operation. n Tacs, we estimate
~at the present timz that the total sTi,atcspheric reserv01r,
counting all scurces, is about the =zme as it was two
years ago, i.e., that 12 mc/mi2 of Sr90 or tre equivalent .
of 2L megatons of fission products cairualated as a uvni-
form werld-wide distribution. Duwrirg the past twe yesars
- the additional depositions in tre stratwspher-e have
amounted tc about 6 megatons equivalens of fissic )
products tctal or 3 mc/mi? cf Sr90 o» £=137. This ap- ,
pears to have compenszated &appr ollmabely for the 10 percent A
per year of fazllout and the 2.2 pzrcent per year c¢f radic- .
active decay. In other weris, =ne testiagz by all countries ’
seems t6 have restored the stratcepaeric res2rvelir %0 ap-
prcximately the 24 megatorn velue of Two years

he total Oeva“E" on

c
t
reticn was held to a
ih
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The laticudir al
whick is maximized by w
puncture intc the strots
such weapcns have been air
This material, for the reas
rather ra dlv btt all the w
same general latitude as +h
it is difficult to est imate,
to pernaps 5 adad:l t*onal ry/m&
U.S. Addirg to this about % mc/wi? f
tropcgpheric fallcut frem the Redwirng
mc/p‘ for stretospheric fallcut, wve
present that a total of ancut 22 me/niZ
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site in Nevada. These 22 mc/mi? of Sr90 in the soil of

the U.S. amount to about 0.040 MPC units in the top two
inchas of soil whers most of the fallout i§ absorbed.

As of the present time, considering the latest
human bone and milkshed data, both domestic and foreign,
together with the total fallout figures for corresponding
periods, we find that the level of somewhat less than
0.001 MPC units now found in the b8nes of young children
is to be compared with a total Sr90 fallout in the soil
of about 12 times higher concentration. Additionally,
laboratory data have shown that there is a three-fold
discrimination ageinst strontium as compared to calcium
in the assimilation by plants from the soil,'and that a
further factor of about eight-fold of discrimination
'~ against strontium relative to calcium in the excretion

of stroi?ium in milk as compared to the cow feed exists.
EarlierZ it seemed resSOnable to conclude that the
human body burden of Sr7Y might well be as high as 70
percent of the concentration in the top soil on which
people live. The further evidence just cited seems to
indicate that this figure is much too high and possibly
should be raduced to about 10 percent. A strict ap-
plication of the two discrimination factors described . _
wculd give L4 paercent. Leaf retention of fallout which
bypasses the soil causes the figure to be higher. .
Therefore, at the moment, we would expect that the body
burden for children born now in Amarica_eventuzally,
would_amount to betwesen 0.004 MPC units, corresponding
to 10 percent of the top soil concentration and possibly
a figure two or three times higher. The stratospheric
deposition would be expected to conti t_the exgpected
rate which at the present is about_ligﬁﬁzi&2¢”§gﬂjha&_
some 15 years from now, in the early 1970's, a meximum
additional total stratospheric fallout of about 6_mc/miZ
will have occurred. In the meantime, the present 22
mc¢/miZ would have been reduced to 15 by radioactiva
Jecay, just_about_compensating for the stratospherig.
deposition, Thus, the conclision that the body burden
“in the U.S. from weapons fired to date wculd be about
0.004 MPC units, or possibly as high as 0.010 MPC

units, seems justified. This level probzbly will not

2/ "Radicactive Strontium Fallout," W. F. Libby, Proc.
" Nat. Acad. Sci., 42, 365 (1956).

(more)
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be exceeded in other countries unless particular factors

of envirconment intervene since the U. S. probably has .
the highest total fallout in the world. It seems very

unlikely, however, that environmental factors could in-

crease the level cver the U. S. by more than a factor

nf 2 or 3.

B. Effect of Fainf=2ll.

As mentioned earlier, there is excellent reason
tc suppose that the depositicon from the troposphere on
the earth's surface is best accomplished by rain. By
rain is meant not heavy rain but anyvthing which in-
volves the settling of water droplets. This might in-
clude feg or mist. The suggestion has been madel/ that
the small size of the stratcspheric fallout particles
gives them a very high mchility due to molecular
motion since, in fact, they probably are almost molecular
in dimensions. This high msbility of the particles makes
it probable that direct cosntact of the fallout particles
with water droplets will cccur. One imagines on this
theory that the tiny particles pass through the tropopause
from the stratosphere, and then meet water droplets in a ,
cloud or mist or .rain in the course of their rapid )
random motion dve to collisions with the air molecules.
So, rather than the classizsl langmuir mechanism of the
rain sw2epirg out the air thirough whicu it falls by
colliding with tha particles themselves, the particles
probably collide with the watsar drcplets either before
or during the rainstorm, prcbzarly most importantly
before. It is clear from this mechanism that fog and
mist may very well be very effective and that a cloud
probtably gathers a considerable fraction of the fall-
out from the air in its bulk.

In zny 2ase, scme experimental evidence has
been found for the efiect of rainfall on fallout by
studying thres particularly arid regions--the Imperial
Valley in Califcraia at the tcwn of Brawley, and the

3/ Stanley Greenfield, Raid Corporation.

(more)
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vestern coast of South America at Antofagasta, Chile and
Lima, Peru. The soil in Brawley was sampled in January
of this year and found to contain less than 0.6 mc/mi
of Sr90.” In order to realize the significance of this
number, one shguld recall that we would have expected
about 13 mc/mi® as an average figure for the U. S. It
is true that a considerable part of this is from the
Nevada tests--the depositions of which occur mainly in
an easterly direction and might well miss southern
Califgrnia-—but it certainly seems that at least 8
me/mi€ would have been expected in the Imperial Valley
under normal conditions such as prevsiling elsewhere

in the United States and in Europe a1 i Asia. Thus,

the observed fallout is not over a few percent of that

expected normally.

In addition to the soil samples, tests were
made on the vegetation grown at Brawley, California, as
well. As expected, it was found that the level was
lower. Lettuce samples collected from this region at
the same time as the soil samples showed 0.0004 MPC;
broccoli, 0.00025 MPC; green peas, 0.00134 MPC;
alfalfa, 0.0021 MPC. These values all are much lower
than for the midwestern U. S. (Shown in Table 2, at-

tached).

The rainfall data for Brawley are as follows:
In 1955, the rainfall totaled 1.70 inches, 1.3 inches
having occurred in January of that year, and 9 months
having had no registered rainfall at all. 1In 1953,
the anrual total rainfall was only a trace, this trace
having occurred in February.

\ At Antofagasta, Chile, where it has never
been known to rain, except possibly on one occasion,
we find 0.02 mc/mi2 of S-70 in January, 1956, when
the general deposition fur this latitude was ap-
parently a little over 2 mc/mi2. In other words,
about 1% of the fallout expected was found and 0.02
is hardly larger than the experimental error of

measuremente.

(more)
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In Lima, Peru, the total fallout of Sr90 in
January, 1956, was 0.7 mc/mi2. The annual prec1p1tat10n
in Lima averages only 1.89 inches, though there is a
considerable amount of ground fog and mist. :

It seems clear from these results and the
reasonableness of the mechanism of deposition advanced
by Mr. Greenfield that there is valid reason to believe
that world-wide fallout is small in the absence of
precipitation. Also, it is clear from this mechanism.
that the fallout should not be strictly proportional
to total rainfall. Frequent light rains or mists
would be expected to be more efficient than occa-
sional heavy rains. So, the importance of rain is -
only to be revealed by a study of desert areas and a
careful investigation of the scavenging mechanlsm-

itself. This work may well prove to be of considerable<5>

importance in meteorology, as well as to fallout
studies. One should note that the local fallout due
to larger particles which descend in the first hours
probably does not need rain to precipitate it and
occurs in the absence of the precipitation of moisture,
although rain may well be able to increase even this

fallout.

The importance of precipitation as a scavenging
mechanism raises the possibility that different regions
will be subjected to varying intensities of fallout,
depending upon the weather conditions. It will be
important to test whether this is so and whether it is
a major effect in populated areas. We have evidence
showing that extreme aridity greatly reduces the long-
range or world-wide fallout as explained above. The
evidence to date does not indicate that it is a major
effect for normal climates in the sense that it does
not appear to amount to more than a factor of 2.
Regions in which people live normally have enough
precipitation so that differences in precipitation
appear not to affect the fallout by more than such
‘a factor. Careful study of the data appended and

(mofe)
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the previously released data Z/ L/ 5/ have failed to
reveal any more serious deviation. To summarize,
desert regions with little or no precipitation, or
with only very minimum precipitation, apparently have
minimum long-range, world-wide fallout, but other
regions do not show that the fallout is proportional to
the total precipitation, nor should it be expected to
be so, but detailed conditions related to frequency of
precipitation might well be important. The data to
date do not reveal deviations from the general average -
by more than about a factor of 2 and, in fact, they
seem to indicate a smaller deviation than this. There
is some evidence that certain areas have had more
fallout than one might expect on the model described
above and on previous occasions. In particular, there
are reports that certain areas in England show higher
levels, but the deviations appear to be considerably
less than two-fold. o

More important, probably, than the variations
in total fallout due to weather conditions is the ’
effect of calcium in the soil in reducing the rate of
assimilation of radioactive strontium by plants. The
plants assimilate strontium because it is chemically
similar to calcium and, since their appetite for
calcium is limited, a larger calcium content in the ..
soil dilutes the strontium so that a smaller fraction
is assimilated. This effect might amount to a factor
of five in the human body assimilation of radio-
strontium in regions with very low calcium content in

the top soil.

2/ "Radioactive Strontium Fallout," W. F. Libby, Proc.

4/ "Summary of Anaiytlcal Results from the HASL Strontium

Program to June 1956," John H. Harley, Edward P. Hardy,
Jr., George A. Welford, Ira B. Whitney, and Merril

Eisenbud, NYO0-4751, August 31, 1956.
5/ Project Sunshine Bulletins Nos. %i and 12, The Enrico

Fermi Institute for Nuclear Studies, The University of
Chicago, Dec. 1, 1955 and Aug. 1, 1956.

{more)
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C. Direct Measurement of the Stratospheriec
Fallout Content.

Direct measurement by means of high-flying
balloons has shown that the stratosphere does indeed have
about the fallout anticipated in it.6

In addition, it has been_found in these meas-
surements that the radiocesium, Csl37, occurs at about
the same level as Sr90 in millicurie units indicating
there has been no serious fractionation of the two
fission products by the fallout mechanism. It further
points out that the sampling of the stratosphere is
a practical matter and that measurements can be made
of the stratospheric content of radioactive fallout.
Such data should greatly assist the whole study of

fallout.
D. Radiocesium Assays for the Biospherem -

Recently a technique for measuring Csl37 in
biosphere samples, particularly in human bodies, has
been developed by Mr. L. D. Marinelli of the Argonne
National Laboratory_/ It has been found that about
four-millionths of one millicurie is present in an
average adult. This corresponds rather well to the
expected amount considering the short residence time
of radiocesium in the body, which is about 3 months,
and the expected precipitation rate, which is taken
to be equal as a first approximation, to that of -
radiostrontium. The radiocesium, of course, consti-
tutes no hazard, amounting in radiation dosage to a
small fraction of the amount present in the blood in
the form of that received from the ordinary potassium
present in the body. Potassium is naturally radio-
active. It is interesting further evidence, however,

6/ ©"General Mills High Altitude Balloon Filter Samples,®
Memorandum by A. P. Hardy and S. Tarras, New York -
Operations Office, July 2, 1956.

7/ "Gammna-Ray Activity of Contemporary Man,™ Science,
124, 122, July 20, 1956. -

(more)
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that the general model of fallout set forth is consistent
with the data and essentially correct.

III. PLANS

It is clear that the peoples of the world are
" extremely interested in radioactive fallout because of
the bearing that the new phenomenology of the nuclear
age has on everyone's life. For this reason, we must
understand radiocactive fallout in all its intricacies.
It is to be hoped that the study will be a cooperative,
international one. The United Nations Scientific
Committee on Effects of Atomic Radiation offers an
ideal forum for the discussion and consideration of
the problem. From these deliberations will come
further suggestions, ideas, appraisals and statement
of the problem. The methods developed in this

country for measurement and all the data collected

are available to everyone. It is our hope and in-
tention that this problem, like others of the atomic
age, will come to be generally understood.

Fallout is normally considered an aspect of
atomic warfare and nuclear armament. There is some-
similarity, however, between the weapons fallout and
the hazard from a reactor accident, in which radio-
active products would be disseminated over a limited
area, but never reach the stratosphere or undergo any-
thing like the world-wide tropospheric dissemination.
As it has sc often been observed in the past, so it is \
again true in this instance, that a new fact of nature
is likely to have its beneficent as well as its somber
and frightening aspects. As we learn about the way
the world-wide fallout particle, probably as tiny as
a virus molecule, wends its way from the stratosphere -
through the tropopause into the troposphere and,
within a few weeks, collides with a water droplet and
thus is brought to the earth's surface by rain, we
shall learn more about the circulation of the atmos-
phere, about the way in which rain is formed, and
about the questions which will naturally arise more

(more)
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and more frequently as the world's population increases
world-wide pollution of the atmosphere not only with
fission products but with the other by~products of our
new technological age.

- 30 -
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TABLE L

BIOSPHERE Sr90 ASSAY

WISCONSIN MILKSHED -- SEPTEMBER

30, 1955
(0.001 MPC Units unless otherwise s!Ee.’c'ea")

#* Had been ploved to 6" depth.

o ety amen
FARM 0".2" 2v-6" 1955 Value 1953 Value 1955 Value 1953 Value
Holcomb, Wisconsin 26.7 1'1.0 3.8 £ .1k 4.8 5.1 19.2 ¢ 1.0 8.3
Premo, Wisconsin % 15.0 £ 0.5 (0"-6") 10.6 3.8 25.5 t 1.3 L.1
Kurpeski, Illinois # 12,2 £ 0.k (0"-6.5") 0.4 L.0 7.05¢ .33 Tk
Austin, Illinois  49.9 £ 1.3 9.6 % 0.4 16.5 k.7 38.0 ¢ 2.0 5.0
- McKee, Illinois 9.8 £ 0.4 0.99t .04 10.6 '6.3 30.5 £ 1.7 14.8
Ven Winkle, Illinois 65.1 * 2.6 10.0 # 0.4 9.k 3.8 5.76 + 0.29 5.0
Carver, Illinois 64.5 £ 1.3 14k.0 £ 0.7 8.9 3.3 273 £ 0.18 2.3
Average 5r9° (mc/mi2) 12.0 4.5



gt -

Py

Location

Winnebago Co., 1., '
Swenson Farm, Site i3,
Carrington silt loam.

Rock Co., Wis., Holcomb
Farm, Site ;H, Carringto
silt loam. :

Rock Co., Wis., Holcomb
Farm, Site {i, Cerrington
silt loam.

" Columbie Co., Viis., Premo Farm,

Site /6, Miami silt loam.

McHenry Co., Ill., Kurpeski
Faxrm, Site 57.

McHenry Co., Ill., Austin
Farm, Site 59, Miemi silt loam.

McHenry Co., I1l., Austin
Farm, Site §'8, Miemi silt loam.

McHenry Co., I1l., McKee Farm,
Site #9, Drummer silt-cley loam.

McHenry Co., Ill., McKee Farm,
Site 59, Drummer silt-clay loam.

TABLE 2

1953 DOMESTIC SOIL SAMPLES

'

Date

Sample
Lab No. Tsken

551503 9/30/55

551500 "

ss1500 "

51502 "

551496 "

55150k "

551505 "
55148 "

551499

Depth
of

Sample

Ca Ex-
tracted
(Electro-
diaelysis

(InCheBZ or NHhAc)

0_8"
0_2"
2-6'I

0_6!1
0-6.5"
0-2"
2-6"
0-2" .

2-6"

NHjAc

"

Calc.
Ca.. Total
(c«g{ sr? content Sr
Ft (0.001. MPC) (Mc/Mi2)
82.8 6.83% ..08 9.8
15.0 26.7 £ 1.0 1.4
) lh.a
31.8 38t .1k 3.4 ) |
25.5 15.0 £ 0.5 10.6 -
30.9 12.2 = 0.4 10.4
698 Lu49.9 % 1.3 12.0
16.5
7.8 9.6 £ 0.4 k.5 )
3.2 9.8 £ 0.4 8.5
) 10.6
78.4  0.9% .04 2.1 )



TABLE 2 - Continued

Date

Sample
Lab No.Taken

551508 9/30/55

Location

will Co., Ill., Van Winkle Farm,
~ Site 411, Plainfield sand.

Will Co., I1l., Van Winkle Farm, 551509 "
Site 711, Plainfield sand.

Will Co., Ill., Carver Farm, 551510 "
Site 3412, Plainfield sand.

Wwill Co., I1l., Carver Farm, 551511 "
Site 5112, Plainfield sand. .

Bravley, Calif. (In Imperial 56316 1/5/56

Valley).
Annual rainfall =2.57 inches

¢/

Depti
of
Sample

g Inches 2

0-2"

2_6|:

O-an

2_6"

0_6"

Ca Ex~-
tracted
(Blectro-
dialysis

or NHuAc

NHhAc

"

Llectro-
dialysis

Calc.
Ca Total
(Gm{ sr90 Content sr90
Ft2 (0,001 MPC) (Mc /Mi2)
L.y 65.1 + 2.6 8.0
9.4
5.1 10.0 £ 0.L 1.4
3.7 64.5 £ 1.3 6.7 )
§ 8.9
5.6 14.0 £ 0.7 2.2
54.9 < 0.4 < 0.6



TABLE 3

Sr90 CONTENT OF FOREIGN SOILS AFTER CASTLE

Calc. .
Date Depth of Exch. Tot
Semple Semple 0.001 MPC Ca. Sr -
Lat./Long.  Location Lab.No. Teken  (Inches) Units (em/£%2) (mc/mi<)
33°N/36°E Demascus, Syria 55590 2/55 0-k 1.L0 £ .10 62.8 2.5
LY9°N/2°E Paris, Frence 55614 2/55 0-4 0.69 £ .05 66.2 1.3
36°N/139°E  Tokyo, Jepan © 55643 2/55 0-k4 3.74 £ .34 20.3 2.1
36°N/139°E  Tokyo, Japan 556k 2/55 0=l 5.86 £ ,29 18.9 3.1
0°/27°W Dekar, French 556L45 2/55 0-4 3.71 £ .1k b4 0.45
W. Africa
0°/27°W Dakar, French 55646 2/55 0=l 9.31 + .Th 1.3 0.34
W. Africa ‘ ’ '
36°N/2°E Algiers, Algeria 55647 2/55 0-4 1.20 = .08 $0.0 - 2.0
36°N/2°E Algiers, Algeria - 55648 2/55 0-4 2.90 £ .20 53.8 L.h
25°S/57°W Asuncion, Paraguay 56450 1/56 0-6 1.3 £ .75 6.1 1.9
22°5/L6°W Sao Paulo, Brazil — 564L48 1/56 0-6 3.0k & .27 21.0 1.8
30°s/30°E Durban, Natal 55777 2/55 0-L L.43 = .19 12.6 1.6
S. Africa
30°8/30°E Durban, Natal 55778 2/55 0-4 15.0 + .08 3.3 1.b
S. Africa '
12°N/45°E Aden, Seudi Arebia 55787 2/55 0-L 0.69 = .09 > 12.5 > 0.24 )
- < 107.3 < 2.1 )
33°N/LO°E Ankera, Turkey 55878 2/55 0-L 1.9 51. 2.7
. 3_19°N;36°E Beirut, Lebanon 55591 2/55 0=l 3.2 52.6 4.6
34°N/36°E Terbol, Lebanon 55592 . 2/55 0-11; 1.8 6.7 ool
24°s/70°W Antofagasta,Chile  564L4T 1/56 o'g O.lls £ ,OL 1.7 0.02
12°s/80°W Lima, Peru 56456 1/56 0- 0.60 = .Ou k2.7 0.7
30°S/115°E  Perth, Australia 55839 2/55 0=l T £ 2.1 2.8 1.1
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0.001 MPC UNITS

[ 3]

Fig. la
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0.001 MPC UNITS
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Figc le
CHICAGO MILK
$190 CONTENT
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$¢9% FALLOUT (me/mid)

Fig. 4
WORLD WIDE FALLOUT Sr% SPRING 1955
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