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1l
Pollowing the RAND SUNSHINE Report (R-2‘51-AE)( o:)t the summer of 1953,

the Division of Biology and NMedicine of the AEC undertook to implement a

mmber of the recommendations of that report. By the end of 1953 a mumber

of experimental data, particularly those of the beby sempling program of
the University of Chicago, had become available. For proper orientation
of the future SUNSHINE program it sppeared appropriate to call another
conference of the principal parties.

A saall meeting was called by W. P. Libby at RAND, Santa Monica, on
Decesber 16-18, 1953 preliminary to the major conference held in Washing-
ton, January 9-10, 1954%. (The preliminary conference is recorded as
R-11T75-ABC. )( 2)

The following ind{viduals attended the Washington conference. We
are indebted to them for their individual contributions and particularly

to Dr. J. C. Bugher for accepting the chairmanship of the conference.

Alexander, L. 7. Department of Agriculture
Browmn, EH. C. Atomic Energy Cosmission
Bugher, J. C., N.D. Atazic Energy Commission
Butts, J. S. Atonic Energy Coomission
Claus, W. D., M.D. Atomic EBnergy Commission
Comar, C. L. Atomic Energy Cammission
Dean, L. A. Department of Agriculture
Dryedale, Col. T. Beadquarters, U.S. Air Jorce
Dudley, R. A. Atoxic Energy Commission
Dunford, J. M. Atomic Energy Commission
Dunham, C. L., M.D. Atomic Energy Commission
Dunning, G. M. Atamic Energy Commission
Risendbud, M. Atomic Epergy Commission
English, S. G. Atomic Energy Commission
Fine, P. C. Atomic Energy Commission
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Gibbs, Col. J. A.
Gibson, Maj. T. A.
Haight, Cept. H. H., USH
Harley, J.

mi, J. B.

Kremish, A.

Kulp, J. L.

Libby, W. F.

Lulejian, Lt. Col. K. M.
Machta, L.

Maynard, Capt. R., USH
Mitchell, H. B., M.D.
Northrup, D.

Plesset, E. H.

Warren, S., M.D.
Western, F.

Wexler, H.
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U.8. Air Force

Armed Forces Special Weapons Project
Atomdic Energy Commission

Atamic Energy Commission

The RARD Corporation

The RAND Corporation

Columbia University

University of Chicago

Air Research and Development Command
U.S. Weather Bureau

Armed Yorces Special Weapons Project
The RAND Corporation

U.S. Alir Force

The RAND Corporation

Nev England Deaconess Hospital
Atomic Energy Commission

U.S. Weather Bureau

The New York Operations Office of the ABC had prepared for considera-

tion at this meeting a comprehensive progress report mainly on the physi-

(3)
cal aspects of SUNSHINE. Available as NYO-4571, it will be referred to

in this conference report.
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The basic problem of SURSHINE having been adequately stated pre-

viously, it seemed necessary for the conference to consider in detail
the specific problems vhich had already been attacked and to recommend
a future course of action. Accordingly, the main subjects of discus-
sion were:
I. Scope of SUNSHINE

JI. Biological Sampling

III. Determination of the Physical Phencmena

IV. Maximum Permissible Concentration

V. SURSHIRE Puture

I. The Scope of SURSHIEE

Dr. Bugher presented a tabulation of the present AEC yearly effort

on problems pertaining directly or indirectly to SUNSHIRE:

PARLE I.
A. Overall Studies Scientific Dollars
Man-Years (in thousands)
1. Formation of Bomb Debris - -
2. Transport of Bomb Debris 4 37
3. Pall-out 18 440
k. Entry of Fission Products 6 5k
5. Metabolimm of Fission Products
‘ in Animals and Plants 35 S
6. Evaluation of the Hazard to Man 18 2,050
B. B8pecial Studies
1. 8 110
2, Jodine-131 and others 3 64
[ 4
TOPAL 200 3,349
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Thus, the SUNSHINE pTGJéct rita into & vhole framework of research

bearing on the creation of an envirommental situation and men's involve-
ment.

IX. Biological Sampling
A unique set of data has become available, bearing on men, or at

least prenatal man, and his involvement with a 8190 contaxinated environ-

ment. There are the Chicago baby measurements summarized in Appendix A.
The results indicate so far that newborn babies in the Chicago area

have sbout 1/6th SUNSHINE Unit of Sro° or sbout 1/6000th of tolerance.

On the basis of the original estimate of an even distridbution

of 2.5 x ].Oh MT of debris to bring the world population up to tolerance,

4 NT would give the Chicago babies the observed deposition. The inte-
g!"ated National Test Site detonation is of the order of 400 XT. Thus,
one nust assume a significant contribution from the Pacific tests or an
extremely uneven distribution fram the continental tests.

It is interesting to note, however, that regardless of the origin
of the observed Sr9° in soil, there does appear to be a correlation be-
tween the measured soil values and the observed badby samples. This
correlation is based on data received through January &, 1954,

(%)
In Project SUNSHINE Bulletin No. 5 the SrC assays on 4t premature

or stillborn Chicago babies are reported by Professor W. F. Libby. HNine
of these meesurements were made early in the project, while techniques
were being developed and tested, and are reported as less than or equal
to specified values. The birth dates for the first 43 samples span the
period fram July 26 to November 20, 1953. The birthdate of the hhith
specimen was mot stated but it was delivered to the project on December
4, 1953. The ash weights for individua) samples vary from 13.5 to 90
grems. The Sro° assays vary from 0.03 * 0.01% to 0.k ¥ 0.1 sumsEDE

1045340 UNCLASSIFIED
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units. The unwelghted average for the 44 séﬁpi;s is 0,165 SUNSHINE units. If
the nine, less certain assays, (1 through 8 and No. 10) are nct ccnsidered the
range of variaticn fcr the remaining 35 samples is from C.C43 : 0.014 tc C.32

+ 0.05 SUNSHINE units with an average of C.148.

The distribution of the number of samples falling in intervals of 0.05
SUNSHINE units, for the 44 babies, is given in Figure 1. The distributicn fer
the reduced list of 35 samples is given in Figure 2.

Justification for considering a somewhat lower average value than that

cbtained by averaging the 44 samples is indicated by the fact that sample
90

number 45, which was a combined average of later milkings of Yt  from samples
2y 3, 4 and 5, gave (0.182 + 0,01 SUNSHINE units, whereas the average of the
earlier measurements on samples 2, 3, 4 and 5 was C.347, with considerably
greater uncertainties in the counting statistics. If the average of 0.182 is
used with a weight of four, in obtaining the average assay from the 44 samples,
a value of 0.150 instead of 0.165 is obtained. This is in close agreement with
the average of 0.148 obtained from the reduced list of 35 samples. Consequently
an average value of 0.15 SUNSHINE units, with a range of C.04 to 0.32 will be

ccnsidered as representative of the Sr90 burden, for the Chicago bables, meas-

ured tc date. Since a SUNSHINE unit is 1/10CC of the maximum permissible

-3 microcuries of Srgo
gram cf calcium

SUNSHINE units for the Chicago babies corresponds to 0.15 x 10~

»
fixed in bone , the average cf 0.15
3

concentration of 10
or approximately
1/6700 of M.P.C.

It should be noted that the uncertainties, listed for individual samples
in SUNSHINE Bulletin Number ;?)are based bnly on the counting statistics fer the
sample and do not include cther uncertainties which are involved in other opera-

tions and measurements required to obtain the final result of a particular assay;

®
Reported by J. L. Kulp at the Washington SUNSHINE Conference.
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i.e., such uncertainties as are introduced in the chemical analyses, the self

ebsorpticn correcticns and the absclute calibration cf the ccunters arec not
included.

With the possible excepticn of the absclute calibration of the counters,
there 1s geed cvidence that the uncertainties introduced by such additional
parts of the assay procedure are small compared to the uncertaintics due te the
counting statistics. For example, three sets of fraternal twins were measured.

These measurements are summarized in Table II.

Table II
Srgo Assay of Fraternal Twins
Set of Twins Sample Number Sr 0 Assay (S.S.U.)
1 32 ' 0.19 + 0.02
33 0.21 + 0,02
2 36 0.17 + 0.04
37 0.13 + 0.04
3 42 0.18 ¢ 0,05
43 0.22 + 0,06

Frem Table II it is clecar that the agreement between the measurements cn
the individuals within each set of twins 1is within the stated uncertainties
due to the counting statistlics. Since each twin of a given pair wculd have
experienced the seme dietary envircmment from the commen mother, during the
same gestation period, it is reasonable to expect that each weculd accumulate
the same concentration of Srgo.

In &an assay fcr such low concentraticns of radioactive elcments, as are

invelved in the Sr90

determinations, accldental introducticn of fissicn preduct
contaﬁinaticn, from dust, water and in the chemicals used in the analyses, must
be carefully avolded. Consequently, the fact that such "pre-atomic age" samples,
as the Iowa scils (Samples C-2916 and C-2917) gathe;ed in 1937 and the powdered

nilk, processed in 1943, show no Srgo activity adds greatly to the confidence

R SECREL
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which can be placed in the asseys of other samples which show the presence cf
90

Sr’ .

(&)
Also listed in SUNSHINE Bulletin No, 5 are the Srgo assays for five scil

samples from Illinois, five from Wisconsin, one from New York and one frcm near
Ankara, Turkey. Most of these samples were collected between September 28 and
October 6, 1953. The Sr’° assays varied from 1.17 # 0.1 S.S.U. for the top one
to two inches of heavy alluvial soil, from near Ankera, Turkey, to 26.3 % 1.C
for the tcp one inch of Knox fine sandy loam from the Grabow farm in Rock
County, Wisconsin.

Samples 1, 3, 5 and 7 were soils collected from farms in Illincis and
Wisconsin and were each assayed in two parts. The first part consisted of the
top layer to a depth ¢f 1 inch and the second part was a leyer 5 inches thick
extending from & depth of 1 inch to a depth of 6 inches. The average of the
Sr90 assays for the top layers, 1 inch thick, wes 17.15 S.5.U. The underlying
5 inch layers averaged 4.44 S.5.U.

It is clear from these samples that the Sr90

is nct uniformly distributed,
even in the top 6 inches of soil, at any given location.

Semples 6 and 10 consisted of only the top 1 inch layers. However, each
sample was leached first with ammonium acetate and this was followed with e
second leaching using H C{. The materials dissolved in the successive leachings

wvere each assayed separately for Srgo. These deta show that the leaching with

0 or the calcium from the soil. Not

ammonium acetate does not remove all the Sr
enough information is given with samples 6 and 10 to compare them with samples
l, 3, 5 end 7.

Consequently, the average of samples 1, 3, 5 and 7 will be taken as
representative of the sr® concentration in Illinois and Wisconsin soils. For
the tcp 1 inch this average is 17.2 5.S.U., and for the layer from 1 to 5 inches

the average is 4.44 S.S.U.

1045345 SFERET UNCLASSIFIED
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One sample of topscil from Lamont, New York, was assayed fer Srgo by

5)

J. L. Kulp of Cclunbia University. The result given in SUNSHINE Bulletin No.
was 10,9 + 0,11 S.S.U., This value was changed to 9.5 + 0.1 by a more recent
calibraticn of the counter used in the assay(l). The sample consisted of the
top 2 inches of soil ccllected from an area of 12 £t° and weighed 66 lbs. A
total cf 36 grams of calcium was extracted with concentrated H C{.

Te date, nc measurements on the stable strontium content cr the stable

strontium to calcium ratios hLave beemn repcrted for any of the samples.

Possible Correlation of the Chicege Baby Srgo

90

Assays
With the Soll Sr”” Assays

In spite of the fact that no data are avallable on the stable strontium
content of any of the samples, it is of interest to use the assumptions of
the SUNSHINE Formula‘l), combined with the Sr90 soil assays and the previously
measured average stable strontium concentrations for soils and human skeletons,
to calculate the Sr90 concentrations which would be predicted for human samples
if they had been in equilibrium with such soils through their food intake, dur-
ing thelr entire period of growth.
The basic assumption of the SUNSHINE formula is that the ratio of sr 0
to stable strontium in the human skeleton y}ll be the same as in the scil,
which has been the scurce of its food supply, under equilibrium conditions.

This is equivalent to the following expression

T (1)
8

Chi

90

where Vo weight of Sr”” per unit weight of calcium in man,

W

S

weight of Sr90 per unit weight of calcium in scil,

104534 SECREFT UKCLASSIFIED
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W
8

welght of stable strontium per unit welght cf calcium in man

welght of stable strontium per unit welght of calcium in soil.

Since 1 SUNSLINE unit is 5 x 10-15 grams of Sr90 per gram of calcium,
Equation (1) also holds if both w end w_ are expressed in SUNSHINE units.

If we use the SUNSHINE figure of 0.7 gram of stable streontium per 10CC
grams of calcium as an averasge figurc for man, Vi T 7 x 10-4.

The average of avallable data for the stable strontium content of scils
is 1.7 x lO7 grams of strontium/mi2 for the top six inches of soil. Combining
this with the figure of 36 grams cf calcium measured for the 12 ft° by 2 inch

sample of Lamont, New York top soil

1.7 x 107 x 12

2 1 -2
W o= x % x = 6,77 x 10 © grams
s (5280)° 6736
of stable strontiun per gram of calcium and
- . 74
! 0
4 (5.5.U.) = === x 9.5 = C.098 5.5.U.,
a 6.77 x 10

Y
as the expected Srg” assay fer human material if the entire period of growth
were spent In equilibrium with tne Lament scil. It is zlsc zscumed trat the

0

concentration of Sr”” in the top 2 inches of soil is thc biclegically signifi-

%0

cant cne. Actuelly, since the measurements of Sr”” for varicuc depthe cf soil
show that the Sr90 concentraticn 1s not uniferm, even fer the tep € inches cf
scil, therc is an ambiguity as to what Sr90 concentraticn for the soll is
biclogically significant. If there were no additional fallout, however, it is
probable that the prccess of tilling the soil would eventually meke the Srgo
concentration more nesrly uniform, at least in the top 6 inches of scil.

If we assume that the Wisconsin and Illinois soils have the same ratic of

natural strontium tc calcium as the Lament sample, the predicted assay cf human

material, referred tc the average of the top 1 inch of soil samples 1, 3, 5, and

1045341 {*SEEEEET.' UNCLASSIFIED
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7, would be 0,18 5.5.U, For the layer of 1 to 6 inches deep the corresponding

velue would be 0.046 S.5,U,

The maximum scil essay wes for the top 1 inch of sample No. 1 (26.3 S.5.0U.).
The corresponding aessay for humans would be 0.27 S,S.U. The minimum was for
the 1 to 6 inch layer of Sample Ne. 3 (2.54 5.5.U.) with the corresponding
hunan value of 0.026 S.S.U.

It is interesting to ncte that the average value of the Sr90 assays for
Chicago babies, of C.1l5 S.S.U., 1s between the average values predicted from
the averages of the assays of the top 1 inch and of the 1 to 5 inch samples of
Chicago area soils. Also the spread in the predicted human assay values, re-
ferred tc the maximun and minimum scil assays, correspends roughly to the
spread in the assay values measured for the Chicago bebies.

One may well question whether the essumption cf equilibrium used in
derlving the SUNSHINE formula applies to the Chicago babies. Also, the amall
number of scil samples and the lack of natural strontium measurements for them,
certainly make doubtful the assumption that they represent a truc picture of
Chicage soils. Consequently the agreement between predicted human assay values
and the values measured for the Chicagoc babies may be fortuiteus. Hcwever, they
certainly suggest that more soil samples should be assayed for Sr90 and their
normal strentium concentraticns determined so that a more reliable check on
the SUNSHINE formula can be made.

Also similar data cn human and soil samples from cther areas would be
valuable.

The other data in Appendix A are of interest only insofar as they might

ultimately relate to man's involvement with enviromnment. Three additional
conclusions are: .
a. The date available strongly indicate that river waters are pure or

at least much less contaminated than rain, It would seem thet the action of

1045318 SEGREE  ypciassipry
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the soil is the explanation cf their purity. The Sr”~ is removed as the water
runs to the rivers from the spot where it fell as rain. Further data are
necessary to fully establish this point but it seems likely that they will.

b. It seems that sea fcod in general will be pure. The data are inade-
quate to establish this but the indications are that this is so. It seems
eminently reasonable on the basis of the mixing which most certainly must teke
place in the action of the waves in the ocean, that any material which fells
into the sea will rapidly mix and be diluted. Consequently, one may fully
expect a very low assay as has indeed been found in the few cases given in
Appendix A.

c. The alfelfa data indicate that & large amount of fallout measured in
the plent is that which has fallen directly on the plant.

This bypassing of the soil-plant absorption process will be important in
assessing the risk in the over-all food cycle.

An important aspect of the bilological sampling program concerns itself
with the controlled feeding of biologlical specimen and then measuring deposition
or ocutput of the ingested isotope. Here the ultimate purpose is tc determine
the strontium-celcium uptake and equilibrium characteristics in the animal.
Two-week milk measurements from a cow fed controlled amounts of calcium~45

90

and Sr”” indicate selective appearance of the calcium tracer in the milk by

a facter of about 5? This would suggest higher selective retention of
Sr90 in the animal. Further measurements may enable one tc picture animal
bone as an ion-exchange mechanism of specific characteristics. This perhaps
will enable one to calculate the desired equilibrium data.

These equilibrium data are required not only for the strcntium-strcntium

and strontium-calcium SUNSAINE models, but also offer the hope of calculations

.
C. L. Comar, Washington conference.
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based on a strontium-radium model. The ratio c¢f radium in msn to radium in his

environment 1s well known. Were the relative radium-strontium uptakes in man
kncwn, this should prcvide an answer to the man-environment strontium

equilibrium questicn.

III. The Physicel Phencmena

A great deal of the Washington conference was devoted to questions cf
fallcut pattern, atmospheric storage, etc. These questions, important in them-
selves and in their relation to SUNSHINE, are discussed in detail in NYO-4571(3)
and in the RAND AUREOLE repoz*‘%%ich is being 1ssued ccncurrently with this
report.

Two cther questlons which concerned the conference were (a) the possibility
of high-altitude particle detection by sky polarization measurements, and (b)
electrostatic scavenging cf charged debris. Appendix A describes the present

6
state of problem (&), while (b) is discussed in RAND Report RM-llSB-AEﬁE )

IV. Maximum Permissible Concentreation

The SUNSHINE standard (i.e., the "allowable" unit of Appendix A) is based
upon the Maximum Permissible Concentration of 1 microcurie of Sr90 per "standard
man." But the entire concept of what happens to a man or grcup of men et a

% level is still quite vague. Wc arc also interested in relaticnships

given Sr
between injury to individuals and injury to pcpulaticn, mutation rates, etc.
Experience with radium and x-ray injury dates through a period cf some
sixty years - with cyclotron-produced products, some twenty years. Th¢ data
accumulated from these three scurces indicate with a considerable degree of
firmness that the humsn organism, as well as the animal organism, is able tc
compensate for slight injuries inflicted by very small amcunts of radiation,

that there will occur certain ill effects at levels related to a maximum

1045350 SECRET- UECLASSIFIED
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permissible dosage defined by 300 millircentgen per week. Most of the maximum

permissible dcsages of the isctopes have been calculeted with this as a standerd.

In the cases of radio-iodine or radic-phosphcrus, where the body concen-
tration mechanism is fairly well determined, the maximum permissibie concentra-
tion is likewlise on a fairly firm basis. With regard tc radic-strontium, bene
is the animal organ tc concern cneselfl with.

On the basis of radium experlence, cne would be ccncerned with the develop-
ment of tumers and injury tc the bone marrow cells. In both types of injury
the threshold dose fer injury is unknown. The prcblem of the child dosage is
further complicated by the greater uptake in proporticn to mass and greater
cellular asctivity. Dr. Warren suggested that a safety factor of at least five
mey be required for the child in relation to the permissible adult dose.

With regard to the Chicagc-type samplc, the rclation cf the strcatium

diet tc the mother-fetus internal equilibria is another unsolved question.

V. SUNSHINE Future

The purpose of the Pilot Assay Program wes not only enlightenment on the
facts of Sr90 distributicn but also to make it possible to better plan the
Full Scale Assay. On the basis of the data given above from the samples ob-
tained thus far, 1t seems possible to develop scme tentative conclusicn about
the direction which the SUNSHINE Project should take in the.future.

A. Interlaboratory Coordination.

The procedure developed is one that is quite simple and requires relatively
little chemical training and only the standard low-level radloactivity techniques.
The analytical methods are discussed in Il-ll75—AEé22nd NYO—457lsjgowever, the
amount of radiocactivity being measured is so small that the most rigid standards
of cleanliness are essential. The habits of procedure necessary to this low-level

assay are perhaps more difficult to acquire than the understanding of the
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principles of chemical separaticn and the physical measurements being made.

The problem cf standardization, it appears, is one that shculd be given
more emphasis. An allqucted calf was provided each of three laboratories
engagec in SUNSHINE radicchemical analysis. The resulte were:

SUNSHINE units -

Lamont . bel ¥ 0.5
Chicago 6.2 + 0.2
NYO=-AEC 2.7 + 0.15

The facter of 2.5 in spread emphasizes the need fer a continual inter-
laboratory check.

B. Collection of Samples

It appears that the present collection scheme augmented by the plans cof
the Department of Agriculture for the gathering of foreign samples is adequate.
Specific sampling reccmmendations were:

a. The sampling program is therefore not likely tc yield a full-
scale assay of the world at the present time as far as human meterials are
concerned. It does seem clear that one can sample quite adequately for foods,
particularly milk solids or milk products. The correlaticn that can be obtained
in the United States, particularly in the Chicago erea, may be sufficient when
teken together with the few foreign human samples which are likely tc be pro-
cured. Some general conclusions can thus be drawn.

b. It seems clear from the exeminaticn cof the data presented abeve
that the "Chicago Baby Program" shculd be continued, perhaps at a lcwer rate.
It also seems desirable that another "Baby Series" be started, preferably in
the Salt Lake area, to check with certainty the pféliminary results based upon
the milk samples, to determine whether the strentium hazard in Salt Lake is no

worse than it i1s in Chicago.
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c. It seems cleff io the—eerference that more use should be made of

animal bones, particularly calf bones. This kind of material being procurable
all over the world, & program should be instituted to cbtain the samples
immediately and to set up ashing facilitics sc that the bones can be processed
at the lowest cecst.

d. The milk sclids and cheese semples lcok so promising at the mcment
that this type of sample shculd be emphasized in the future.

e. The measuremert of adults shiculd be undertsken immediestely. It 1s
clear frcm the general principles thet, as set forth in last sumer's HAND
SUNSHINE Report, adults should have essentially zero assay. However, this
point hes not been established experimentally and the result is of such impert-
ence that 1t must and should be established in the immediate future. The Chicago
group will underteke a measurement cn cne or two specimens providing it appears
likely that an crdinary crematorium will operate under sufficiently clean condi-
tions frem the radiochemical point of view that it can be employed to dec the
crematicn,

f. Debris sanpling is proceeding satisfactorily thrcugh the New Yerk
Operations Office cf the AEC and various other cocperating agencies. The CASTLE

(2)
sampling prcgrem suggested in RM-1175~AEC has been augmented in part and results

are discussed in the AUREOLE reportsj)

C. Related Biolcgical Research.

With a latent peried in humansrof'ten to fifteen years fer the preducticn
of tumers at the levels of concern to SUNSHINE, it is necessary tc conduct
animal experiments of two types:

a. The rodent, where skeletal grewth occurs thrcughout the animal's
1ife; and
b, Larger animals such as the dog, which has a relatively static

skeleton structure in edult life. —
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Another biolecgical problem which has received little consideration sc far

in SUNSHINE is that of development of carcinoma in the bronchial tree. This
may become particularly important if a population is to be subject t¢ a con-
tinual atmospheric "drip" cver a pericd of meny years.

Should the SUNSHINE hazard ever become serious, cne should be preparcu

tc reduce this hazerd through physical or blological means.
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Joril 1, 1954
Semple

A. Chicsgo babies: saxples furnished by Drs.

k.
1.

2.
3.
b,
P
6.
7.
8.
9.

10.

12,
u.

1k,

L. Potter and L. 0. Jacobson

¥o. 1: Stillborn July 26, 1953; 37 weeks So.3% 0.0

gestation; 90 gms ash

Bo. 2: Btillborn July 30, 1953; % weeks 0.3 % 0.08

gestation; 57 gus ash

So. 3: Premature; Sept. 11, 1953; live veight <o foa

1830 gas; 38.3 gas ash

%o. I: Premsture; Sept. 5, 1953; live veight Sob tou

930 gus; 4.2 gas ash; 6 months gestation

§o. 5: Stillborn Sept. 15, 1953; 39 veeks S 0.23 % 0.05

gestation; 58 gms ash

No. 6: Btillborn Sept. 13, 1953; 3B veeks <0.17 £ o.0%

gestation; 65 gaus ash

No. 7: Premature; Sept. 17, 1953; live weight <o.0m2 ¢ 0.0%8

660 gus; 13 gms ash

¥o. 10: Stillborn Sept. 20, 1953; 32 wweks <0.058 £ 0.5

gestation; 25 gns ash

Bo. 11: Btillborn Sept. 27, 1953; 32 weeks 0.070 ¥ 0.052

gestation; 2% gas ash

¥o. 12: Stillborn Sept. 26, 1953; 40 veeks <6.202 % 0.0m
_ gestation; 81 gas ash

No. 1b: Stillbdorn Sept. 26, 1955; 37 weeks 0.083 T 0,00k

gestation; 35 gme ash

Bo. 15: Stillborn Bept. 28, 1953; 20 weeks 0.143 ¥ 0.02%

gestation; 18 gas ash

Bo. 16: Btillborn Sept. 24, 1953; 3+ weeks 0.207 ¥ 0.019

gestation; 52 gas ash .

Bo. 17: Btillborn Bept. 27, 1953; 56 veeks 0.153 ¢ 0.00%

gestation; 88 gns ash

¥ iAlloweble'® = 1 mierocurie of S0 contained in 1000 grmms of caloium.
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Sample

Assay
(untt: 1/1000 alloweble)

15. No. 18: Btillborn Bept. 28, 1953; 39 weeks 0.13 % 0.02
gestation; 72 gas ash '

16. Mo. 19: Stillborn Oct. 7, 1953; 36 weeks 0.218 * o0.023
gestation; b6 gas ash -

17. Bo. 4: Btillborn Oct. 10, 1953; 30 weeks o.11 o
gestation; 26.2 gns ash | |

18. No. 26: Stillborn Oct. 12, 1953; 30 weeks 0.19 % o.02
gestation; 18 gus ash

19. ¥o. 27: Born Sspt. 30, 1953; live weight 0.094 ¥ 0.008
2100 gms; 3 veeks gestation; 61 gas ash

20. Fo. 28: Stillborn Oct. 1k, 1953; 3% weeks 0.32 L o0.05
gestation; 15.2 gus ash

21, No. 29: Premature; Oct. 12, 1953; 36 weeks o.2% %o.om
gestation; live weight 1880 gms; 52.6 gas ash

22, No. 51: Stillborn Oct. 27, 1953; % weeks 0.15 % o0.02
_gestation; 75.7 gms ash

23. No. 32: Premature; Oct. 27, 1953; 31 weeks 0.095 * 0.020
gestation ; live weight 2020 grs; 39.7 gus ash

4. Wo. 33: Premature; Oct. 29, 1953; 31 veeks o.21 fon
gestation; live weight 1150 gas; 27.5 grs ash

25. No. %: Stillborn Nov. 2, 1955; 3% weeks 0.067 L 0.03
gestation; 57.3 gms ash

26. No. 3: Btillborn Nov. 6, 1953; 26 weeks 0.15 * 0.05
gestation; 15 gns ash

27. No. 37: Stillbomn Nov. 8, 1953; 36 weeks 0.2 *o.on
gestation; T9.% gus ash

28. ¥o. 38: Btillborn Nov. 8, 1955; 34 weeks 0.066 ¥ 0.02
gestation; 46.6 gms ash

29. No. 3: Premature; Fov. 9, 1953; 32 weeks 0.25 t o.0%
gostation; live weight 1800 gns; 42.5 gas ash

30. ¥o. 40: Borm Nov. 7, 1953; 39 weeks gestation; 0.13 I o0.03
live weight 2225 gas; 62.1 gas ash

3. No. 411 Stillborn Fov. 9, 1953; 34 veeks 0.06 % 0.02
gestation; 58.8 gns aah

32, No. b2: Premature; Nov. 10, 1953; 35 weeks 015 ¥ o.05

gestation; live weight 2530 gms; 50.5 gus ash
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b2,

L3,

b5,

k6.
k7.

=R

Sszsple
¥o. 43: 8tillborn Nov.
gsstation; 3.5 gus ash

No. 44: S8tilldborm Nov.
gestation; 16.6 gms ash

Fo. §5: 8tillborn Nov.
gestation; 132.5 gns ash

10, 1953; 30 weeks

1, 19555 28 weeks
.

11, 1953; 28 weeks

Bo. 46: Btillbom Nov. 13, 1953; 35 weeks

gestation; #9.9C gas ash

Bo. b7: Btillborn Bov. 18, 1953; 30 wveeks
gestation; 47.22 gns ash

Fo. 48: Bt;nbom Nov. 18, 1953; 3 weeks
gestation; 21.68 gms ash

Bo. 49: Premature; Nov. 15, 1953; 3 weeks
gestation; live weight 1350 gms; 20.1 gms ash

¥o. 50: Born Nov. 21, 1953; 39 weeks gestation;
live weight 3140 gus; 83,35 gus ash

Bo. 51: Btillborn Bov. 21, 1953; 39 wveeks
gestation; 47.2 gus ash

Bo. 52: Stillborn Nov. 22, 1953; 36 weeks
gestation; 60.7 gas ssh

No. 55: 8tillborn Nov. 20, 195%; 26 veeks
gestation; 19.42 gms ash

Bo. 56: Premmature; Nov. 20, 1953; 26 weeks
gestation; live weight 915 gas; 17.38 gas ash

¥o. 57: 8tillborm Nov. 20, 1953; 26 weeks
gestation; 18.79 gms ash

¥o. 61 Stillborn; weighed 3679 gus; TO.94 gms ash
¥o. 68: Premsture; Dec. 17, 1953; autopsy weight

2150 gue; 34 weeks gestation; 54 gas ash

Po. 69: 8tillborn Dee. 19, 195}; ﬁ vooks
gestation; 61 gms ash

Bo. 7T0: 8Stillborn Dec. 19, 1933; 358 weeks
gestation; 63 gas ash

No. T1: B8tilldorn Dec. 22, 19%3; 36
gestation; 55 gss ssh :
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Assay
(uait: 1/1000 allowable)
0.18 % o.03
0.19 * 0.02
0.2 *o.02
0.2 I o0.02
0.12 fo.m2
0.170 ¢ 0.0%
0.15 T 0.0%

0012 - 0001

1R 2

o.11 o.0l

e

0.13 o.Ql

018 % o.02
0.18 % 0.05

0.22 ¥ o0.06

"

0.11 0.01

(32

0.12 0.1

¢

0.20 0.0

0.16 % 0.02

+

0.2F - 0.01
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53.
54,
55.
564

57.

60.
61.
62,
63
6k,
6.
66,

l
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Saxple
Bo. 72: Stillborn Dec. 20, 1953; 36 weeks
gestation; 5% gas ash

No. Th:
30 gns; 31 wks. gestation; 40 gms ash

¥o. 75: BStillborn Dec. 24, 1953; M0 weeks
gestation; 44 gms ash

Bo. 76: 8tillbdborn Dec. 26, 195%; 43 weeks
gestetion; W gus ash

No. T7: Stillborm Dec. 27, 1953; 39 weeks
gestation; 41 gms ash

Bo. 78: Btillborn Dec. 23, 1953; 35 weeks
gestation; 25 gns esh

Bo. 79: Stillborn Dec. 25, 1953%; 34 weeks
gsstation; 30 gus ash ’

No. 81: Stiliborn Dec. 29, 1953; 41 weeks
sestation; 68 gns ash

Bo. 82: Bomn Jan. &, 1954; 38 weeks gestation;
T ous ash
¥o. 83: 8tiliborn Dec. 26, 1953; 36 weeks

éestation; 18 gms ash

No. 84: Stillborm, Dec. 31, 1953; 38 weeks
gestation; 69 gne ash

Bo. 83: Stilldomm Jan. ), 1954; 37 weeks
gestation; 45 gas ash

Bo. 86: Premature; Jan. 2, 195%; live weight
1915 gas; 33 weeks gestation; 25 gas ash

Bo. 87: Premature; Jan. 2, 1954; live weight
2100 gas; 33 wesks gestation; 26 gns ash

Later milkings from babies Nos. 2, 3, &, and 5
were combined for svernge ,

The milks from 30 Chicago baby samples were
cambined and counted with absorbers

Premature; Dec. 11, 1953; autopsy weight

RM=1280=AEC
«20=

(tnit: 1/1000 allowable)

0.16 + 0.01

0.1 + 0.00
0.0 »
0.06
0.10 +
.0.06 +
0.12 +
0.08 +
0.1k +
0.18 +
0.06
0.07
0.1k
0;16 + 0.02

0.182 » 0.010

> 0.05 + o0.001

The four sets of fratermal twins received to date were No's. &b and 45;
Bo's. 48 and #9; No's. 56 and 57, and No's. 86 and 87.
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Harverd adult rid (Age unknown to us; 16.1 gas ash)

Swmsple

(Unit:
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1/1000 allowable)
Samples furnished by Dr. A. K. Solomon, Harvard University

0 +0.12

. Harvard children's rids (Ages: 7yr-, 7 yrs, 3-1/2 yr8,0 + 0.32
1yr, 1yr, )yr, 5vks, 12 days, 8 days, 6 days;

3.

L

1.
2.

3.

u'

Se
6.

1.

8.9 gas ash)
Five e-plespooled(usesmm\mtous) total ash, 0.25 + 0.03
13.99 gms
Six samples pooled (ages wnknown to us) total ash, 0.26 + 0.07
6.19 gms
Data of J. L. Kulp of Columbia University
Ancient clam shells (>30,000 yesrs) < 0.018
Nodern clam shells (2 years old) < 0.018
Wisconsin cheese (1 month old Mumster; 20 1bs; 1.3 + 0.09
70 gms ealcium)
Wisconsin calf (2 years old; from Madison area) 1.9 + 0.09
Montana calf (6 months old; from Lewiston ares) 3.9 + 0.18
Lamont, N. Y., top soil (12 eq.ft. to 2 in, dovn. 9.5 + 0.11
Bxtracted 66 1bs. wvith equal volume of concen-
trated HC1); 36 gms calcium
Semples furnished by Dr. Shields Warren
Sections of vertedral column and ribs of children
a. Bo. 226: Age, 3-3/12 yrs; ares, Massachusetts; 0.17 + 0.01
25.05 gme ash
b. No. 232: Age, 7 yrs; ares, Chio; 17 gas ash 0.2 + 0.0
e. No. 237: Age 7 11/12 yrs, ares, Maine, 0.13 + 0.02
18.7 gms ash
4. Jour samples pooled; ages runge 1 to 30 days; 0.1 » 0.02
area, Massachusetts; 17.21 gus ash
e¢. Pour samples pooleld; age range 6 to 8 weeks; 0.15 + 0.06
area, Mains and Massachusetts; 12.95 gus ash
f. Four saxples pooled; age renge b to 6 months; 0.43 + 0.03
area, Mass. and Nev Hampshire; 11.50 gas ash
8. Three ssaples pooled; sgemgo}to6yars 0.31 + 0.07
ares, Jaine and Mas ash
1045359 © UNCLASS!
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2. Adult legs

s. BNo. 149913: smputated Nov. 16, 1953; 0.01

mn aged 55 yrs bad lived in Massachusetts
since pre-war days and had earlier migrated
from Russia; 214 gzs ash

b. No. 149953: Amputated Nov. 18, 1953; man 0.02

aged 68 yrs wvas born in Massachusetts and
lived there all his life; 204 gms ash

c. No. 150895: other leg of No. 149953; empu- 0.011

tated Dec. 3, 1953; 154 gms ash

3. Root Dentins: -1, Bemple cbtained from sdults  0.0Lk

(ages 18 to 35' years) in london, Englsnd in
April end May of 1950.

Three of six stillborn skelstons from Dr. E. W. Gault
of the Christian Medical College and Hospital, Vellore,
South Indis

1. ¥o. 1363: Born Dec. 2%, 1953; autopsy weight 0.05

1850 gmus, specimen weight 437 gms; said to be
full tem; 35.2 g»s ash

2. No. 1368: Born Jan. 3, 1954; autopsy weight 0.0%
2050 gms; specimen weight 502 gms; full temm;
43 gng ash

3. Ro. 1359: Born Jan. 3, 1954; autopsy weight 0.0%

2550 gns; specimen weight 563 gns; full temm;
50 gms ash

Stillborn received from Dr. J. Z. Bowers of Univer-
sity of Utah Nedical School

Specimen weight 981 gas; ash vt 18 gas 0.19%

Calf leg bone ash sempls sent by Dr. J. K. Harley of

‘Rew York Operations Office. The calf was boxn in NMarch

1953; raised at Baston, New York; Pastixe fed without
suplementary feed; slaughtered Nov. 1, 1953; Dxr. Her-
ley said that two other ash samples of this enlf were
being sent to twt.otber laboratories vhich are working
on Project Sunshine. Our ash sample vas received in

tvo containers and the samples Lfrom these were nun

separately.

1. 92,99 gus ash 6.1

% 106.96 gus ash 6.3

+ 0.006

+ 0.003

+ 0.0m12

+ 0.0

+ 0.1

+ 0.04

+ 0.2
+ 0.15
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Smxples
(Unit; 1/1000 allowedle)
Cheene Smxples
1. Wisconsin Sviss (17.5 1bs; from arcund Nonroe in 1.16 + 0.0k3
&w:‘gmnw; mmufactured July 3, 1953); 110.9
aas

2.
Se

8.

Imported Bviss I (19 1bs; Svitserland); 353 gus ash  1.25 ¢ 0.15

Japanese Mei i (10 1bs; processed; cbtained by J. E.  0.11 + 0.005
Nayer; area represented - Tokyo or Osaka, Bonahu
Island, Japan); 243.4 gus ash

Japansse Hokxaido (10 lbs; nmtural; obtained by 0.136 + 0.00%
J. B. Mayer; area represented - Hokkaido Island,
Japan); 192.8 gus ash

Wisconsin Manster {18 1bs from Dodge Coumty, Wis- 2.07 + 0.07
consin); menufuctured end of Nily, 1953; 372 gus ash

Imported Sviss IT (11-1/2 1bs; Svitserland) 124 gus ash 2.7 + 0.05
Danish Klue {12 1bs; Dermark); 190 gus ash 0.99 + 0,02
Dutch Bisa {10 1bs; Rotterdms, Holland); 207 gss ash L.l ¢ 0.02

Chicago milk shed semples: Dr. Lyle Almxander of the
U.8. Dept. of Agriculture collected milk-alfalfa-soil
semples from several famms in Illinois and Wisconsin,

1.

104535 :.SEGBE:F: URCLASSIFIED

Alfalfa: These smxples vere dried and ground (but
not washed) by Dr. N. Scully of Argomne National Lab.

b.

C.

4.

28

Y

Fo. 11 From OGrebov farm, Rock County, Wisconsin 12.8 + 0.3
Sept. 88, 1953; 140.5 gas ash

¥o. 2: From Oliver Swain Jarm, Rock County, Wis- 3.5 + 0.19
cansin, Sept. £9, 1953; 213.5 gus ash

Ko. 3: From Bvanson fam, Wionstago County, 7.1 ¢ 0.4
Nlinots; Bept. 29, 1935; 123.0 gas ash
No. 4: From Boloomb fam, Rock Gounty, 8.3 + o0.27

Wisconsin, Sept. 29, 1953; 185 gns amh

Bo. 5: From Lewke farm, Dane County, Wisconsin; £0.9 + 0.9
Sept. 20, 1953; 137.0 gms ash

Mo. 5: From Premo farm, Colmmbia Coumty, 4,96 + 0.25
Wisconsin, Sept. 30, 1953; 154.5 gas ash
Bo. 7: Frim Kupeski fam, MeHenry Oounty, T84 + 0.46

Illinois; Sept. 30, 1953; 152.5 gne ash




2,

Se

ONCLASSIFIED

Sarple
(unit: 1/2000 alloweble)
h. MNo. 8: From P. L. Austin Farm, McHenry - 4.95 + 0.27
County, Illinois, Oct. 1, 1953; 171 gns ash
i. No. 9: JFrom McKee farm, McEenry County, 1.8 + 0.3
Nlinois, Oct. 1, 19535; 143.5 gas ash
J. ¥o. 10: From Blomberg furm, McHenry County, 9.5 + 0.34
Ilinois, Oct. 1, 1953; 204.3 gms ssh
k. No. 11: From Van Winkle farm near Wilmington b.98 + 0.22

Illinois, Oct. 2, 1953; 124 gas ash

Milk: These samples were dried by Dr. Arthur Swuanson
at the University of Wisconsin

2. . 1l: Prom Grabov fam, Rock County, Wisconsin; 1.7 + 0.08
Sept. 28, 1953; 75.6 gas ash

b. Fo. 2: From Qliver Svain Jarm, Rock County, 1.3 + 0.08
Wisconsin, Sept. 29, 1953; 64 gus ash

c. ¥o. 3: Frox Swvanson famm, Winnebago County, i1.22 + 0.2
Illinois; Sept. 29, 1953; 134.2 gas ash

d. No. 4: JFrom Holoomb fam, Rock County, 1.6 + 0.10
Wisconsin; Bept. 29, 1953; 131 gns ash

e, No. 5: From Levke farm, Dane County, Wisconsin; 2.25 + 0.104
Bept. 30, 1953; 68.2 gas sah

£. Mo, 6: PFrom Premo famm, Columbia County, 0.97 + 0.04
Wisconsin; Sept. 30, 1953; 139.7 gus ash

g. BFo. 7: From Kupeski farm, McHenry County, 1.5 + 0.02
INlinois; Sept. 30, 1953; 199.9 gms ash

h., Bo. 8: From P. L. Austin fam, McBenry Oounty, 1.8 + 0.07
Nlinois; Oct. 1, 1953; 85 gas ash

i. Bo. 9: PFrom McKee farm, MeHenry County, 1.2 + 0.
Nlinois; Oct. 1, 1953; 149 gms ash

J. Bo. 10: From Blowberg fuarm, McHenry County, 1.19 + 0.07

INlinois, Oct. 1, 1953; 121.3 gus ash
Boil: %hs cslcium oxalate form of these saxples vas
prepared by the Plant Industry Station personnel at
Beltsville, Maryland. _

a. No. 1: From Grabow m‘, Roek mty, mu;
Bept. 28, 1953

1. Knox fine sandy losm O-1'! AC 2.3 »1.0
10453b2 , sﬁéﬁ
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Sample g ;
(Unit: 1/1000 allewable !'ASS,Fh
2. Knox fine sandy loam 1"-6; NHAC 6.7 + 0.L
3. Knox fine sandy loam 0-1" leached with HCl 2h.6 + 0.8
after NH,JAC

b No. 2¢ From Oliver Swain farm, Rock County,
Wisconsin; Sept. 29, 1953

1., Knox fine sandy logm 0-1"; NﬂhAC 7.36 + 0.33
2, Knox fine sandy loam 1"<6"; NHhAC 2.2 + 0,23

¢. No. 3: From Swanson farm, Winnebago County,
Tlinois, Sept. 29, 1953

1. Carrington-like silt loam 0-1"; NH)AC 15.8 + 0.37
2. Carrington-like silt loam 1"-6"; NHAC 2,50 + 0,17

de No, 53 From Lewke farm, Dane County, Wisconsin;
Sept. 30, 1953

O3l

1. Mami silt lo&m’ O=-1"; NH)JAC 10,2 :

2. Miaml silt loam, 1"-6"; NH AC 2.93 + 0.15
e. No, 63 From Premo farm, Columbia County,

Wisconsin; Sept. 30, 1953

1. Miami silt loam O-1"; NHjAC 13,1 + 0.3

2, Miami silt loam 0~1" leached with HC1 15.6 + 0.8

after NHhAC

fe No. 7: From Kurpeski farm, McHenry County,

Illinois; Sept. 30, 1953

1. Miami silt loam, 0-1"; NH,AC 16,3 + 0.53

2. Miami silt loam, 1"-6"; NH)AC 5.59 + 0.29
ge No. 9¢ From McKee farm, McHenry County,

Illinois; Oct. 1, 1953

1. Drummer silty clay loam, 0-1"; NH)AC 8.1 +0.19

2., Drummer silty clay loam, 1"-6"; NHhAC 0.91 * 0.07
he No. 10: From Blomberg farm, McHenry County

Tllinois; Oct. 1, 1953

1. Drummer silty clay loam, 0-1"; NHjAC 1.85 + 0.0k

2. Drummer silty clay loam, O-1"; leached with S.62 + 0.35

HC1 after NH, AC '
ki LANL
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(Unit: 1/1000 allowable)

Sarzple
i. No. 11: From Van Winkle farm near Wilmington,
Nlinois; Oct. 2, 1953
1. Plainfield sand, 0-1'': NE.AC 13.8 + 0.7
2. Plainfield sand, 1''-6'"; NE.AC 7.9 .+ 0,09
Other samples furnished by Dr. L. Alexander ‘

1. 1937 Iowa 801l smxples vhich wers sent 1n the form
of calecium oxalate

a. No. C-2916: Carrington loam, 0-3''; leached 0 + 0.05
with HC1 after xn,‘m :

‘b, No, C~2917: Carrington loem, 3''.13'?; RBhAc 0 + 0.05
2. Ankare, Turkey; Alfalfa and soil collected by a member

of the Ankara Provincial Bxtepsion Servics Alfalfa Dem-

onstration Area on Oct. 2 and 6, 1954--twenty kilometers

west of Ankare.

&. Alfalfa, 130.2 grs ash 2,16 + 0.18
b. Soil; heavy alluvial, 1''-2''; NH,AC 1.17 + 0.10

3. Soil from Indis; B 1ltsville Lab. No. 53 803; NEAC 1.7 0.0
4. Utah dried skim milk samples

8. From Weber Central Dairy, Logan, Utah; 1.35 + 0.05
Oct. 195%; 269.4 gms ash
b. From Brooklawvn Cresmery Co., Besaver, Utah, 0.91 + 0.02

Oct. 1953; 266.1 gas ash

5. 1943 powdered vhole milk; area represented mot known; 0 + 0.008
73.8 gms ash

Rge shells

1. 250 gms obtained from Coffee Shop at the University  0.k85 + 0.062
of Chicage on Sept. &, 1953

2. 311 gms obtained from Billings Hospital, University  0.284 + 0.033
of Chicago on Sept. 8, 1933

SECRET— UNCLASSIFIED
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Sample
L. Rain samples obtained from the University of Chicego tritium

group .

1. ¥o. 16: 3.k gal.; collected in Chicago, Hov. 17, 1952;
0.11 in.

2. No. 168: 3.8 gal.; collected in Chicago, Nov. 22, 2h,
25, and 26,.1952; 1.2\ in.

3. No. 30: 3.9 gal.; collected in Chisago, Feb. 11, 1953;
0.03 in. |

L. Ro. h0: 1.7 gal.; collected in Chicago, Mar. 12, 1953;
0.30 1in.

50 No. .‘83 luh “10‘ collected in MI‘O, Mar. 20 to 2,
1953; 0.05 in.

6. No. 50: 1.5 gal.; collected in Chicego, Mar. 31, 1953;
0.03 in.

7. No. 51: 2.0 gal} collected in Chicago, Apr. 3, 1953;
0.0% 4n.

80 ko 56‘ 5 wo’ cOlth 11! cmc.‘o, ”r' 15' 1”3;
o'w m'

9. No. 59: 1.5 gal.; collected in Chicago, Apr. 2k, 1953; -
0.03 in.

10. BNo. 603 1.6 nlo} collected in mn.‘o, m- 3'0’ 1953;
1500-1520; 0.03 4n.

11. No. 61: 0.7 gal.; ecollected in Chieago, Apr. 30, 1953;
1830-1910; 0.01 in.

12. No. 6T 25 gal.; collected in Chicago, May 22, 1953;
0.62 1n.

13. No. Th: S gal.; collected in Chicago, June 5, 1953;
0.05 1n.

1k, Bo. T6: 2.1 gal.; collected in Chicago, June 25, 1953;
trace

15. HNo. T7: 2.2 gal.; collected in Chicego, July 1 and 2,
1”3} 00“ in. .

16. No. 791 2.k gal.; collected in Chicago, July 5, 1953;
0-20 uc

17. Bo. 86: 1.8 gal.; collected in Chicago, July 1T to 20,

1953; 0.12 in.

UNCLASSIFIED SECREE=  mmes

27=
(apm/gal)

1.5

L.5

3.4

2.6

+ 0.3

7.2 : 005

55

: 1.0

8.k2 + 0.60

4.0

613 +

%.5 +

108

104+
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Semple dpm/gal)

18. No. 90: 27 gal.; ecllected in Chicago, Aug. 1 to 3, 2,47 + 0.35
1953; 0.621n.

19. Ho. 92: 5 gal.; collected in Chicago, Aug. &, 1953; 3.8 » 0.46
0.05 in.

20. No. 96: 5 gul.; collected im Chicago, Sept. 11, 1953; 13.55 + 0.59
0.50 in. ‘

21. loé 9Tt 5 gal.; collected in Chicago, Sept. 18, 1953; 39 +1.16
0.63 in.

22. No. 981 5 gal.; collected in Philippine Islands, 7.76 + 1.79
March, 1953.

23. HNo. 103: 5.0 gal.; collected in Chieago, Oct. 26, 1953; 46.0 1.5
0.13 in.

M. Other Water Bamples
1. Pacific Ocean (Santa Monica Beach); 80 liters, collected <A + 0.4

w 20’ 1953-
2. Chicago tap water, 9.83 gal.; collected Oct. 27, 1953 0.39 + 0.08
3. S8now ’
a. FNo. 19: 4.5 gal.; colleeted im Chiecago Dec. 2, <3.3 + 0.4
1952; 3.90 in.
b. Fo. 331 3.3 gal.; collected in Chicego Ped. 16, 0.61 + 0.15
1953; 2.1 4n.

4. River Water

8. Mississippi River water at St. Louis, 5.0 gal.; <0.TT + 0.18
collected April 17, 1953

b. uoui River vater at Mets, Pranee, 5.0 gal.; (¢] + 0.05
callected Sept. 7, 1953

G, 8.1“ Ri'.r wvater at m’ m’ 500 “1-} 0 1 0-09
collected Sept. 8, 1953

d. Domev River water at Ulm, Germsny, 5.0 gal.; 0 % 0.07
eocllected Sept. 12, 1953

o. JNo. 28; Mississippi River water st Memphis, 1.13 + 0.16

3.6 gal.; ecllected Fed. b, 1953

5. ?’;aeon.cmuwmm.mm, Oet. 1,
3

! )
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, 29w
Sample (dpm/gal)
a. 5 ylo 0-30 -'t 0-03
b. 5 gel. “ 0.23 + 0.03

N. Filter paper from the Eaval Research lLadboratory's (d;n/lo6 cu. ft. of air)
routine air filtratiom program. Army Chemical
Corps Type 5 paper, 99% efficient down to parti-
cles of a fov tenths microns diameter, T5% efficient
for particles .01 to .001 microns in dismeter.

1. ¥o. 1: from Washington, D.C.; Oet. 12 to 15, 70.% + 12
1953; TO hours eo tion; total air flow esti-
mated as 3.4 x 10° eu. ft.

2. Fo. 2: from Kodiak, Alasks; Wov. 18 to 23, 1953; 8.53 + 1.6

120 hours gollection; total air flow estimated
as 17 x 1l cu. ft.

These date are complete to date.

W. 7. Libby
University of Chicago
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APPENDIX B
m:mzmm OF ATMOSPHERE BY ATOMIC DEBRIB
Memorandum of Discussion with Dr. Zdenek Sekera, U. C. L. A.
W. W. Kellogg
I have talked with Dr. Sekera, and have come to the following general
conclusions:

o The atomic cloud from a large explosion would have a measurable
effect on the light-scattering ability of the atmosphere, at least
for the first few days of its existence.

o There are certain natural fluctuations of the scattering of sun-
light due to air mass changes, changes in turbulence, etc., and
these natural fluctuations could mask the passage of the atomic
cloud over a station.

o0 Surface cbservations have been made at Los Angeles and at Tebie
Mountain {(alt. 7000 or 8000 ft) of the light scattering of the
atmosphere and the sky polarization. (Described further below.)
The observations are possible only vhen there}re no clouds in the
sky, since even distant clouds will effect the illumination of the
atmosphere overhead, due to their reflected sunlight. Thus, the
method cannot be used with any reliadbility from the ground except
under clear weather conditions. From e high-flying aircraft one
might be able to pget observations with more frequency, since one
could be above lov clouds and could allow for the reflected sunlight
from low clouds by maneuvering tbhe path of the ailrplane so as to
balance out the illumination from different areas of cloudiness.

reepmp———
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Perhaps a brief description cf the kind of measurement made by Sekera is in
crder here. The purpose of the atmespheric scattering measurements has been
to determine the position of -the pcints where there is a cross-over from one
plane of polarizaticn to another, the "nodel points.” The method consists

essentially in a sweep of the sky in a vertica:l plane through the sun, con-

tinuously recording the direction of polarization of the scattered sunlight.

Degree
of A Polarization
(p)
Solar
Anti-Solar
Direction Direction
\ o° 180°
\ BP Angle Between
RS l —L——<>pline-of-sight
S— /" Ei\i:fiiﬁ and Sun
4 t t
Brewvster Babinet Arago
Point Point Point

More precisely, it is the "degree of polarizaticn" which is plotted -in the

sketch above, and this is defined as:

L-In

Il+Ill

P=

Ii and Ill being respectively the components of the sky light which are
polarized normally and parallel to the verticel plane through the sun.

— | LANL
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The character of the degree of polarizaticn curve changes markedly from day

tc day and from hour to hcur, particularly in the red end of the spectrum.

It depends on the solar elevation angle, of course, but of more interest to

us at the moment is the change with atmospheric turbidity. Under glear air
conditions cne would measure only mclecular or Rayleigh scattering, end this
ideal curve has been computed. The excursions from this curve due to impurities
in the air are quite pronounced. The change due to particles with an index of
refraction near unity, i.e., transparent particles like thcse usually found

in haze, is different from the change due to relatively opaque particles, as
shown in the sketch. Moreover, the change which takes place in the red end cf
the spectrum is greatc£ than that in the blue, and the data which Sekera shcwed
me suggested that the red end is effected by small-scale inhomogeneities which

cause appreciable changes in a matter of half an hour or less.

The curves marked "haze® and "dust" imply that the whole atmosphere from

bhorizen to horizon is morc or less uniformly contaminated. This was the case,
fer example, after the eruption of Katmai 1ﬁ 1912, when the "Babinet pcint”
moved out some 12° or 13° for a solar elevation angle of + 2.50, and the degree
of polarization at the maximum 90° point decreased by 20 to 30 percent. However,
if an atomic cloud a day or twc old passed overhead it is nct at all certain
that the cloud would fill the sky -- it might very well be a long thin filament
due to the acticn of wind shear. Sekera feels that, in such a case, it would

still be noticeable as a dip on the normal curve in the direction of the cloud.

In discussing the characteristics of the atomic cloud with Sekera, I suggested
that there might be some 1070 1bs of dirt and sand, as an upper limit, with

an unknown particle size distribution. For the sake of argument, if the

1045310 —SECRET URCLASSIFIED
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particles had a diameter of li, there would be 3.5 X lO24 particles in the
cloud, and this wculd, if spread uniformly in a layer cf perticle surface

density of 108 particles per cm2, allow the cloud to cover 3.5 x 136 km2

6

(1.3 x 10 miz). These flgures are intended to get a little feel for the

amount c¢f turbidity that an atcmic cloud would produce, the surface density

8 particles per cm2 being a figure which R. Penndorf gives as being the

cf 10
minimum which will give the effect of the "blue sun." Actually, Sekera's
methcd would detect fewer than this number, especially if they were in the
smaller size range, around .5p diameter. (I did not get a figure from him for

an estimatc of the "lower limit.")

A year ego last November Seckera was asked by the GRD to run his equipment more
or less continuously on Table Mountain for a two week period, presumably to
see if he could see any clouds passing overhead from the tests in the Pacific.
The results were somewhat inconclusive, in that a frontal passage prevented
observations from abcut November 5 tc November 10 (dates may not be exactly
correct), and this would have been about the time when the cloud wculd have
gcne by. Interestingly encugh, there was a sign of increaseé turbidit& when
they resumed the observations, which could have been due to the debris. OCn
checking what little information we have at RAND, it appears that cnly the

500 mb (about 18,000 ft) trajectory would have come close to Southern
California, and this level is probably one where relatively little material
exists. We do nct have trajectories for levels above 200 mb (abcut 40,000 ft),
so we cannct check the motion cf the main part of the mushroom cloud to see if

it could have passed over Sekera.

The Department of Meteorology at U,C.L.A. has been making these studies cn an
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Air Force contract sponsored by the Gecphysical Research Directorate. They
have just ccmpleted some new equipment which will give more ccmplete and con-
veniently useable data. Sckere estimates that the ccst of the new equipment
{s in the order of ¥10U,000, but that copies could be made for quite a bit
less, There would have to be a new development for equipment tc make ob~

servations from aircreft.

i 0 ' -
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! 'World-wide Effects of 4A’bc:u';le.r.: He#ox;s - froJeét SUNSHINE''®,

The RAND Corporation Report R-251-AEC, dated August 6, 1953
(SECRET-RESTRICTED DATA).

' 'RAND-SUNSHINE Project Conference, December 16-17-18, 1953,
S8anta Monica, California'’, The RAND Corporation Research
Memorandum FM-1175-ABC dated December 30, 1953 (SECRET-RES-
TRICTED DATA).

U. S. Atomic Energy Commission, New York Operations Office,

* ''Project SUNSHINE Progress from September 1953 to January ,

1954'!, New York Operations Office NYO-4S571 dated January 8,
1954 (SECRET-RESTRICTED DATA).

University of Chicago, Project SUNSHINE Bulletin No. 5, dated
January 4, 1954 (Officiel Use Ouly).

Greenfield, S. M., W. W. Kellogg, F. J. Krieger, R. R. Rapp,
' *Pransport and Barly Deposition of Radioactive Debris from
Ataomic Explosions - Project AUREOLE®*', The RAND Corporation
Report R-265-AEC ( SECRET-RESTRICTED DATA).

Greenfield, S. M., ‘'Ionization of Radiocective Particles in
the Pree Air'', The RAND Corporation Research Memorandum
FM-~1153-ABC (CONFIDENTIAL-RESTRICTED DATA).
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