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Pollowing the RAND SUNSHINE Repor: (R-Zil-m)(g} the summer of 1953,
the Division of Biology and Medicine of the AEC undertook to implement a
number of the recamsendations of that report. By the end of 1953 a mumber
of experimental data, particularly those of the beby sampling program of
the University of Chicago, had become available. PFor proper orientation
of the future SUNSHINR program it appeared appropriate to call another
conference of the principal parties.

A cmall meeting was called by W. 7. Libby at RAND, Santa Monica, on
December 16-18, 1953 preliminary to the major conference held in Washing-
ton, January 9-10, 1954. (The preliminary conference is recorded as
Ac117s-axc.) >

The following individuals attended the Washington conference. We
are indebted to them for their individuml contributions and particularly

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

Alexander, L. ?T. Department of Agriculture
Brown, H. C. Atomic Energy Commission
Bugher, J. C., H.D. Atomic Energy Commission
Butts, J. 8. Atomic EBpergy Cammission
Claus, ¥. D., N.D. Atomic EBnergy Commuission
Comr, C. L. Atvomic EBnergy Cammission
Dean, L. A. Depariment of Agriculture
Drysdale, Col. T. Beadquarters, U.S8. Air Jorce
Dudley, R. A. Atamic Enargy Cammission
Dunford, J. M. Atamie Energy Commdission
Dunham, C. L., M.D. Atomic¢ Energy Comxission
Dunning, G. M. Atomic Energy Commaission
Risenbud, M. Atomic Energy Commission
English, 5. G. Atcmic Energy Commission
FPine, P. C. Atamic Energy Cammission
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Gibbs, Col. J. A. U.8. Air Porce

Gibson, Mai. T. A. Armed Forces Special Weapons Project
Baight, Capt. E. H., USH Atamic Bnergy Commission

Harley, J. Atomic Energy Commission

Hi1Y, J. B. The RAND Corporation

Kremish, A. The RAND Corporation

Kulp, J. L. Columbia University

Libby, W. 7. University of Chicago

Lulejian, Lt. Col. N. M. Alr Research and Development Comanand
Machta, L. J.8. Weather Bureau

Maynard, Capt. R., USK Armed Porces Special Weapons Project
Mitchell, H. H., M.D. ‘The RAND Corporatiam

Bortnrup, D. J.S5. Alr Force

Plesset, E. H. The RAND Corporamtion

Warren, 3., M.D. Nev BBngland Deaconess Hospital
Western, P. Atomic Energy Commission

Wexler, H. 'J.3. Weather Bureau

The Kew York Operations Office »f the ARC had prepared for considera-
tion at this meeting a camprehensive progress report mainly on the physi-
(3
cal aspects of SUNSHINE. Ava'lable as NU-4%71, it will be referred to

in this conference report.
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The basic prmbiem of SUNSHINE having been adequately stated pre-

~———TNTRODUCTICN

viously, it seemed necessary for <he ~onfarence to consider in detail
the specific prob.ems which had a.ready been attacked and to recommend
a future course 57 acmion. According. v e main subjects of discus-
sion were
1 seope of SUNSHINE

11. Bicloglcal Sampling

T11I Determination of the Prysical Pbenomena

IV  Maximm Permissible Corcentration

7 SUNSHINE Putwre

I. The Scope of SURSHINE

Dr. Bugher presented a tanjatiar 5f the present AERC yearly effort

on problems per-ainiag directly or indirectly to SUNSHINE:

TARLE |
A, Overall Stu . iles Scientific Dollars
Man-Years (1o thousands)
1. Formati n o5f Boad Debris . -
2. Transpo™ »f Bomb Debris 4 37
3. Pall-ouw 1 Lo
4. Bntry or Fission Products n Sh
5. Metabolism cof Pission Products
in Animals and Plants 25 Shiy
6. Evaluation of the Hazari i Ma 118 2,050
B. 8pecial Studies
l. SURSHINF q 110
2. Iodine-131 and others % 64

1045339 SECRET UGCLASSIFIED
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Thus, the SIHMSHINE prgJéct Iita into a vhole framework of research

bearing on the creation of an environmental situation and man's involve-

ment.

I1. Blological Sampling
A unique set of data has becaome availsble, bearing on man, or at

least prenata’ man, and his iavolvement 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 about 1/cth SUNSHINE Unit of SroC o- sbout 1/6000th of tolerance.
On the basis of the nriginal SUNSHINE es.imete of an even distribution
of 2.5 x loh MT of debris to bdbring the world population up to talerance,
4 WP wvould give the Chicago babies the observed deposition. The inte-
grated National Test Site detonation is of the order of 200 KT. Thus,
one must assume a significant contributinn from the Pacific tests or an
extremely uneven distribution fram the comtinental tests.

It is interesting to note, however, that regardless of the origin

0

of the observed Sr° in soil, there does appear to be & correlation be-

tween the measured soil values and the observed baby samples. This
correlation is based oo data received through January &, 1954,

(&)
In Project SURSHINE Bulletin No. 5 the 31.-90 assays on 44 premature

or stillborn Chicago babies are reported by Professor W. F. Libby. KNinpe
of these measurements were msde 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 &3 samples span the
period from July 26 to Bovember 20, 195%. The birthdate of the bhith
specimen was not stated but it was delivered %o the project on December
L, 19535. The ash weights for individua)l samples vary from 13.5 to 90

»
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1.e., suc: uncsrealnt.es as are Intreiuo e {o tre chemical analyses, the selfl
ebsorptlen cerrecni n- anc tre sbsc.. e o dloreticon ¢f the ccunters are not
ircluaged.

Witi, tie cossi. exceptinn 7 e a.c.ate nelibraticn cf the counters,
there 1s pcce ~vi.o o %ast =n. urcer-ain & introduced by such additional
parts of o mrsal T elure AN GlL. cuparec W the uncertaintics duc tc the
ccunting =tati ti Fo  example e~ ts ¢f “raternal twins were measured.
These meacurimerc - Cmme-iees 1o a :

I
C . -
o Asea, ! ;raterras Twins
- . S - S \ 5.5.0.)
R ¥ 7% UPRTR oY D ST Assay iw.o.U.
C.29 ¢ .02
0.21 £ 0022
C.17 * 0.04
C.13 2 0004
- 0.18 + .05
C.22 r C.06

Freo Tat.o RIS S A ~oenT Detwcern the measurements crn
the indivicua. 1< & S A VAR S N 4 WLtrin tre stated uncertalnties
€ue te the cowrti gy« oar +1ion L ; wwin f ¢ glven pair wocuwid have
exzerlencre Lo Ser ioary envicenzm o T the commen mother, durdng trne
sane gestaticr pert o le reascpo ¢ ¢rect tret esch would accumulate

< "'
the same ceoncertrat- -~ » Iy

In an asse: ¢ e oW ooenoent oo v« f rudicactive elcmuents, as are
invelved in tre " Ceerminatleors. scol o sre. intreductien ¢f ficsien precuct
contaminaticn, froz aust wemer and L nemicals usec 1n the analyses, must
be carefu.ly avel: . wonsequent.y, the st tra such "pre-atomic age" samples,
a3 the Iowae scils . oA&mp.es (29,6 ans - ¢ get.ercd in 1937 and the pcwdered

- ‘ 5
oilk, processe. L. . 8shtw no r et vity adee greatly tc the confidence
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which can e p.nced in e assays f --..-v samz.es which show the presence cf
Srgo.
(&) £

Also iiste:¢ in SUNCKINE Bulletiln No, . are the &r”  assays fcr five scll
samples from I. .inc:s, Tive frem Wiscensin. cne from New York and ope frcm npeer
Ankara, Turkey. M. “ tnese sample  J2r ¢ L ected between September 28 and
Jctcber 6, 195 T - - assays 7ari=d ' --m L .7+ .1 §.5.U. for the tcp cne
tc two inches ¢ resvy s..uvial scti, “r-z ~var Ankera, Turkey, to 26.3 * 1.0
for the tecp one in~: ¢ knex fine sandv i-ar “ream the Grabow farm in Rock
County, 4isccna :.

Samples 1, an; 'V were Soids coll oo te: Trom farms in illincis anc
Wisconsin anc . «re ~ac’ wussayed Ir tur serie. Tne first part consisted of the
top iayer ' a 1ert ¢ {acr anc t:- 3w o part was & leyer 5 inches thick
extending from .« e ! 4 dnck toe dert d incres. The average of the
Sr" assays fcr e Byers, o otro ottt e, was 7005 5.8.U. Tne underiying
5 inch .ayers aJsera, ~C .4l ool b

It {s clea~ Tz LLese samples LAY r {3 nct unifermly distributed,
ever. in tre tc; - L o2 sodi. ot oany Ll ccativn.

Samples & anc mrslstec ¢ ¢rn.y e 'wr o incr layers. However, each
sample was leac .« irst JLltr emmenlum so-tste anc this was followed with &
secend leaching using = L. Tre materis.s liselved 1o the successive leachings
were each assasyec s-parately fer ﬁrq Trese date show that the leaching with
emmenium acetat= r-s ac* remove .. !t~ r  ~- the calcium from the scil. Not
encugh informaticr ¢ given «itl samy.e: ant . tc compare them with samples
1y, 3, 5 arnd 7.

Consequent.; . “he average ! sam;.e< .. -+, % and 7 will be taken as
representative ~* t & 3r zoncentretior ir [ .llncls and Wisconsin soils. Fer
tne tcp 1 inch wnis average 1s [7.. ... anc for tre layer frem 1 to 5 inches
the average is ...a . .

045345
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(8)
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Ty WOUL e h Feoootas va © 7 .nto.es tewep Tne correspendlng

%

The maxis o e ~8m wE o for ot o . tnc. ¢ sample Ne, 1 (26.3 S.5.C.).
ThE COTrTeIDena Nf b oAl 0 L umens w o “ s Uy Tne mintmun was fer
the 2 o+ An- Lo Cosdm Le N ! L it the cerrespenaing
numen vasde o Ll D

. L . R O .
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ferred e tre racir ovoan oinlousn s Lot CCTTESDONCS Toughay to tie
spreac in “ne v o= w0l omestaro s o1 0 - dcage bables.

ne mas W sL o Tl e et T mocdon o f equilibrium used in

derdiving =re COND O Ihe b mie mnr L * riongpe sables.  Alsoy tne small

nunber ¢f soiloowe R T T © o« . oatrentium measurements fer them,
certainiy maxks o~ v T e oseenmme L ’ ¢, merr-cent a truc pleture cf
Cridcago oolas. Lo i Nie e T etwewrs predicted ruman assay Velues

ana trhe verue: aess w0 oy o Loy o et mer be fertulteus.  Hewever, they

certainiy suoy T o wore nelloams e “ .. Tromrvayed for Sr’7T oanc trhelir

the SUNSEINX frro . (&0 7e mac: .

Aigo simi. s~  *» numar Aar c o= L emc o 'ror cther aress would be
valuabie,

The cther :a*sa i1 A:penci> & are ' ‘:-erest oniy insofar as they migh
ultimately re.e- & r~a-'s lrvelvemern: .¢° wrvircrment, Trree additional
cenclusicns are

a. Tne Adets g ogtia e strenp o it wr taat river waters fre pure or

at least much les- . rtaminatec trar Talrn, . Jclld seem that the actien cf
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PROJECT SUNBHINE BULLETIN
April 1, 1958
Saxple

A. Chicago babiles: samples furnished by Drs.
E. L. Potter and L. 0. Jacobson

1.

2.

3

10.

12,

1.

1k,

Bo. l: BStillborn July 26, 1953; %7 weeks
gestation; 30 gms ash

Bo. 2: 8tillborn July 30, 1953; & weeks
gostation; 57 gus ash

No. 3: Premature; Sept. 11, 19%2; live weight
1830 gms; 35.3 gms ash

%o. 4: Premature; Sept. 3, 1953; live weight
930 gms; 22.2 gms ash; 5 months gestatian

Fo. 5: 8tillborn Bept. 13, 1952 9 veekxs
gestation; 58 gms ash

Bo. 6: 8tillborn Sept. 15, 1953%; 3B weeks
gestation; 59 grs ash

No. 7: Premature; Sept. 17, 1953 live wveight
660 gms; 1% gms ash

Bo. 10: Stillborn Sept. 20, 195%. 32 wveekn
gestation; 25 gms ash

Bo. 11: Btillborn Sept. 27, 1953; 32 weeks
gestation; 2% gms ash

Bo. 12: 8tillborn Sept. 26, 1953, 40 weeks

. gestation; 31 gms ash

No. 14: Stillborn Sept. 26, 1953, %7 weaks
gestation; 35 gms ash

Bo. 1%5: B8tillborn 8ept. 2, 1953 20 wveeks
gestation; 15 gas ash

Fo. 16: Stillborn Sept. 24, 1953: 3% weeks
gestation; 52 gms ash

Bo. 17: 8tillborn Bept. 27, 1953: % veaks
gestation; 58 gms ash

AM=1280=4AEC
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Assay -
(Unit: 1/1000 allowedble )
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Serple o

Assay
(Unit: 1/1000 alloweble)

15. No. 13: Btillborn Sept. 28, 195* % weeks 0.12 * 0.02
gestation 72 gms ash

16. Mo. 19: Btillborn Oct. 7. 195% 36 weeks 0.218 % 0.023%
gestation. 36 gms ash

17. No. f&: Btillborm Oct. 10, 195 30 weeks o.11 : .01
gastation;, 2.2 gns ash

18. Bo. 26: Btillborn Oct. 12, 195% 30 weeks 0.19 ! o.02
gestation, 13 gne ash

19. No. 27: Born Bept. 30, 1955, live weight 0.094 * 0,008
2400 gms; % veeks gastation. 61 gas aah

£O. Wo. 28: Stillborn Oct. 1k, 195% % weaks 0.2 L o0.05
gestation; 15.2 gus ash

21. No. 29: Premature; Oct. 12, 1953; 3 veeks 0.2 % 0.0m
gestation; live weight 1560 gns: 532.6 gas ash

22. No. 31: B8tillborn Oct. 27, 19°% 9 veeks 0.15 * 0.02
gestation; 7%, gms esh

23. No. 32: Premature: Oct. 27, 1953. 51 weeks 0.095 * 0.020
gestation live weight 2020 gous- 9.7 gms ash

2. Fo. 3%: Premature, Oct. 29, 195%, %1 weeks o.a1 to.1
gestation; live weignt 1150 gas. 27 “ gms ash

25. Fo. 3: Stillborr Bov. 2, 19%% 4 weeks 0.067 L 0.0%
gestation, 7. " zms ash

26. Fo. 3: Btillborn Nov. 5, 1953 2( wweks 0.15 % 0.05
gestation; 15 gms ash

27. Bo. ¥7: Stillborn Mov. 8, 1953, % weeks 0.12 - 0.0%
gestation; T9.4 gms ash

20, No. 38: Btillborn Nov. 8, 19%3. 3 veeks 0.066 - 0.02
gestation; 36.6 gms ash

29, No. %: Premature; Fov. 9, 195%; 32 weeks 0.15 * o.o8

gestation; live weight 1800 g=s  52.5 gms ash

30. Bo. 4L0: Borm Bov., 7, 1955; 3% weeks gestatiorn; 0.1 =~ 0.03
live veight 222° gas; 62.1 gms asb

X0, Fo. 41: Btilldborp Fov. 9, 1955, 4 veeks 0.06 * 0.02
gestation; 56.8 gms sah
32. No. 42: Premature; Nov. 10, 1953, 35 weeks 0.15 - 0.05

gestation; live weight 2530 gns; 30.9 gus ash

104535b SECRET URCLASSIF]
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Sexsple
No. 43: 8tilldbomrm Kov. 10, 1953; 30 weaks
gestation; 4.5 gus ash

Fo. 44: Stilldborm Eov. 11, 195%; 28 weaks
gestation; 6.5 gms ash

Fo. §5: Stillborn Mov. 11, 19%%; 28 weaks
gestation; 1.5 gns ash

Bo. b6: Btillborn Bov. 13, 195%; % weeks
gestation; 49.9C gas ash

Bo. »7: 8tillborn Bov 18. 195%; %0 weaks
gestation; 47.22 gns ash

No. 48: Btillborn Nov. 18 195%; T weeks
gestation; 21.65 gms ash

Bo. 49: Premature; Bov. 18, 1993 X weeks
gestation; live weight 1350 gms: 25.1 gme msb

Fo. 50: Born Nov. 21, 1953; % weeks gestation
live weight 2140 gma; 53,4 gus ash

Bo. 51: B8tillborn Bov. 21 19%5%; 3 wveeks
gestation; 47.2 gms asr

Bo. 52: B8tillborr Bov. 22. 195%; % veeks
gestation; 6C.7 gms asaf

No. 53: 8tillborr Nov. 20, 195%; 2 veeks
gestation; 19.42 gms ash

Bo. 56: Premature; Bov. 20, 195%; 26 weeks
gestation; live weight 919 gas; 17.35 gms ash

Bo. 57: 8Stillborm Nov. 20, 1953; 26 weeks
gestation; 15.79 gms ash

No. 61 8tilldorn; weighed 3679 gms: TO.2% gms ash

Bo. 68: Premature; Dec. 17, 1953; autopsy wwight
2150 gne; 34 weeks gestation; h gms ash

Bo. 69: 8tillborn Des. 19, 19%3: 38 wveexs
Ssstation; &1 gms ash

Fo. 70: 8tilliborm Dec. 19, 19%3: 38 weexs
gestation; 63 gas ash

Bo. T1: B8tiliborn Dec. 22, 1953 36 weexs
gestation; 55 gus ash

1045357 SECREY
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(Unit: 1/1000 allowable)

5. RBo. 72: Stillborn Dec. 20. 193'. % weeks 0.16 + 0.01
gestation; 54 gus ash -

52. Bo. 7h: Premature; Dec. 11, 1953, autopsy veight 0.1 + 0.00
IA50 gas; 31 vks. gestation; 40 gms ash -

53, Bo. 75: Stillborn Dec. 24, 195%; &0 weeks 0.10 + 0.1
gentation: 44 gms asn -

Sk, No. 76: 8tillborn Dec. 26, 195%; &* veeks 0.06 + 0.01
gestation; 44 gms ash .

55. Bo. T7: Stillborn Dec. 27, 195 % weeks 0.10 + 0.02
@estation;, 41 gns ash -

56. Bo. 78: 8tillborn Dec. 23, 195 3 weeks 0.06 + 0.1
gestation; 23 gns esh -

57T. Bo. 79: 8Stillborr Dec. 29, 135%" 34 weers 0.12 + 0.02
esstation; 39 gms sah

58. Fo. 81: Stillborn Dec. 27, 1953 41 weexs 0.08 + 0.01
sestation; 58 gms asn -

%9. Bo. 82: Born Jun 4, 195%; 8 weeks gestation. 0.1 + 0.02
Ts gms ash

60. No. 83: S8tiliborn Dec. 26, 1957 3 weets 0.18 + 0.02
gostation; 18 gns ash

61. No. 34: Stillboru, Dec 1. 19°%, X wveexs 0.06 + 0.01
gestation; 69 gme ash

62, Bo. 85: Stillborn Jan. 1. 1954 %7 weeks 0.07 + 0.02
gestation; 48 gms asn

&3 Bo. 86: Premature, Jac. 2, 195  1live waight 0.14 + 0.2
1915 gas. 33 weeks gestation; 2° gns asl

6k, Bo. 87: Premature; Jan. 2, 1954, live weight 0.16 + 0.02
2100 gns; 33 weeks gestation; 28 gms ash

65. later milkings from bebies Bos. ., 5 ~. and ° 0.182 + 0.000
were cambined for sverage

66. The milks frum 30 Chicago baby samples were >0.05 + 0.001

cambined and counted with adbsorbers

BOTE: The four sets of fratermal twvins received to date were No's. &b and 45;
Bo's. 43 and »9; Fo's. 5 and 57, and No's. 36 and 27.

1045358 SECRET WCLASSIFIED
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Ssmples furnished by Dr. A. K. Solomon, Harvard University

1.

g.

BEarvard adult ™b {Age unknown to us, 16.1 gme ash)

0

+ 0.12

Harvard children's nbo(Asu yr-, 7yr-, 3-1/2 yra, 0 + 0.32

1lyr, 1yr, } yr, m]uadn.y‘ 8 days, 6 days;
8.9 gns ssh’

Pive samples pooled (sges unknown tc us) total ash, 0.25 + 0.03

l}n” oms

S8ix semples pooled (ages wnknowr to us) total ash,
6.19 gus

Data of J. L. Eulp of Columbis Universit;

1.
2.

5»

Ancient clam shells {>30,000 years:
Modern clam shells (2 years old!

Wisconsin cheese {1 month 0ld Munster 20 1lbs,
TO gms calclum:

Wisconsin calf (2 ysars old; from Madison ares)
Montana calf (© months old; from lLewv:ston ares)
lamont, ¥. Y., top soil (12 eqg.ft. t 2 in. down.

Extracted 66 1bs. with equal volume < f ccocen-
trated HC1): ¥ gms calcium

Semples furnishaed by Dr. Shields Warren

1.

Sections cf vertebral columm and ribs of children

a. Bo. 226: Age, *-5/12 yrs. ares, Massachusetts;
25.05 zms asd

b, Ko, 232: Age, 7 yrs; ares, Chio; 17 gas sash

c. Bo. 237: Age 7 11/12 yrs, area, Maine,
13.7 gns ash

d. Pour samples poolsd; age range i to 30 dsys;
area, Massachusetts; 17.21 gms ash

e. Pour samples poolsd; sge range 5 to 8 weeks;
ares, Maine ani Massachusetts: 12 9% gus eah

f. PFour samples pooled; age —wnge & .o { mouths,
area, Mass. and Nev Humpshire .1 58 gms ash

8. Three smmples poaled; agemga)t,obyurt
area, Maine and Mas

1045359 g SO

0.26

+ 0.07

< 0.018
< 0.018

1.3

1.9
3.9
9.5

0-17
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0-31
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Saxple e T T I

{(Unit: 1/1000 allowable)
2. Adult legs

a. Ko. 149913: Amputated Bov. 16, 1953; 0.01 + 0.006
man aged 55 yre bad lived in Massachusettis
since pre-var days and bad earlier migrated
from Russia; 215 gms aahb

b. BNo. 189953 Amputated Nov. 13, 195*; man 0.02 + 0.003
aged 63 yrs was born in Nassachusetts and
lived there all his life; 204 gms ash

c. Bo. 150295 other leg of Bo. 149933, smpu- 0.011 + o0.0m12

tated Dec. 3, 1953 184 gms aash

3. Root Dentine: T-1, Gemple cbtained from adults 0.01k + 0.0
(ages 18 to 3% years) in London, Eng.and in
April and May of 197%0.

Three of six stillborn skeletons from Dr. K. . Gault
of the Christian Medical College and Hosp:tal Vellore,
South India

1. No. 1363: Born Dec. 24, 1953; autopsy weight 0.0%
1850 gms, specimen weight 437 gms aa.d %o be
full term; 35.2 gas asd

0.1

i+

2. No. 1368: Born Jan. %, 1954; autopsy weight 0.04 0.0l

2050 gns; specimen weight 502 gas Nl term;
43 ogng aah

i+

3. Bo. 139: Born Jan. %, 1954, sutopsy weight 0.0k + 0.00
2350 pas; specimar weight 562 gns full term;
SO gms ash

Stil1lbormn received from Dr. J. Z. Bowers cof (hiver-
sity of Utah Medicai School

Specimen weight 951 gms; ash vt 15 gms 0.104 + 0.0%

Calf leg bons ash sample sent by Dr. J. K. Harley of
Kew York Opermtions Office. The calf was born in March
1953; raised at Emston, New York; Pasturs fed without
swrlementary feed; slaughtered Nov. 1, 1953; Dr. Har-
ley sald that two other ash smmples of this ealf were
being sant to twu other laboratories vhich are working
on Project Sunshing. Our ash sample vas received in
two conteiners and the smmples from these vere N

separataly.

1. 92.99 gms ash 6.1 + 0.2
2. 106.96 gas ash 6.3 + 0.15

1045300 mT G CLASOIFIED
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Semples
{Unit; 1/1000 allowable)
Cheese Sexples
1. Wisconsin Sviss (17.5 lbs; from arcund Nomroe in 1.16 + 0.043
Green County; msnufactured July *, 195%); 110.9
gas ash
2. Imported Swiss I (19 1bs; Svitserland) 353 gms ash  1.25 + 0,13
3. Jepanase Me1ji (10 lbs; processed; obtained by J. E. 0.11 + 0.005
Mayer; area representsd - Tokyo or Osaks, Honahu
Island, Jupan); 243.% gme ash
b, Jupanese HoXxaido (10 lbs; nmtursl, obtained by 0.136 + 0.004
J. E. Mayer; area represented - Hokkaido Island,
Jspen); 192.8 gms ash
5. Wisconsin Mmster (15 1bs from Dodge Coumty, Wis- 2.07 + 0.07
consin); mamufastured end of July, 19%*: 3572 gms ash
6. Imported Bwiss IT (11-1/2 1bs; Bvitzerlmnd) 1% gus ash 2.7 + 0.05
7. Danish Blue (12 1bs; Demmmark); 190 gas ash 0.99 + 0.02
8. Dutch Bsm {10 lbs; Rotterdss, HBollmnd); 207 gms ash 1.1  + 0.02
Chicago milk shed sesples: Dr. Lyle Alsxandar of the
U.8. Dept. of Agriculture collected xilk-alfalfa-soil
somples fxom several famms in Illinois and Wisconsin,
1. Alfalfa: These ssaples vere dried and ground (but
not vaghed) by Dr. N. Scully of Argume lational Lab.
a. No. 1l Prom Oreabov fam, Rock County, Wisconsin 12.8 + 0.3
Sept. 3. 19%3; 140.%5 gms ash
b. No. 2. From Oliver Swain Jam, Roak Coumty Wis- 3.5 + 0.19
consin, 8ept. 29, 1953; 215%.9 ga» sah
c. Ko, 3. From Svanson fam, Wionetago County, 7.1 ¢ 0.4
IMlinois: Bept. 29, 1933, 1£3.0 gne ash
d. No. 5: From Bolocomdb fum, Rock Oounty, 8.3 + 0.27
Wisconain, Sept. 29, 1953%; 185 gme mad
e. No. %: PFrom Lewke farm, Dune Coumrty, Wisconsin; £0.9 + 0.9
S8ept. 30, 1953; 177.0 gms amdr
f. No. 6: From Premo fam, Colmdis County b.26 ¢ 0.15
Wisconsain, Sept. 30. i953; 154.5 gas ash
g. Bo. 7: Yrom Kupeskxi farm, McBenry County, 7.55% + 0.46
Jllincis, Sept. 3, 1953, 192.° ,me as:
- . 1 —— \ - » “ ~ Vo .
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(nit: 1/1000 alloweble)

Barmp) ¢
h. ¥No. 8: From F. L. Austin Farm, McHenry 895 +0.27
County Ilinois, Oct. 1, 199%: 1" gus agh

i. No. 9: Frum dicKee farm, MeBenry County, k.8 + 0.3
IMinois, Oct. 1. 19%5; 1543.%5 gas asb

J. HNo. 10 From Blomberg farm, McBenry County, 9.5 + 0.3
Ilinois, Oot 1 1953; 204.3 gms esb

k. No. 11 From Van Winkle farm near Wilmington 4,98 + 0.2
INlinois, Oct. 2, 19593, 124 gms ash

Mlk: These samples vere dried by Dr Arthur Swanson
at the University of Wiaconsin

a. Bo. 1: Prom Orabov fam, Rock Cownty, Wisconsin; 1.7 + 0.08
Sept. 28, 1953; 75.6 gas ash

b. BKo. 2: Prom Oliver Swain Fam, Rock County, 1.3 + 0.08
Wisconsin, Sept. 29, 195%. 64 gms ash

c. Bo. 5: From Svanson farm, Winnebego County, i + 0.
IMinois. Sept. 29, 1953; 13.2 oas ash

d. No. 4: From Boloomb fam, Rock County, 1.6 + 0.10

Wisconsin, Bept. 2, 1653, 131 gms ash

e. ¥o. 5. From Levke farm, Dane County, Wisoconsin; 2. 0.104

Bept. *0. 15°*; B8.2 gmm aab

3
|+

f. ¥o. 6: Prom Premo farm, Columbia County, 0.97 + 0.0%
Wisconsin, Sept. 50, 1955, 13%.7 gaus ash

g. Bo. 7: JFrom Kurpeskl furm, McHenry County, 1.5 0.02

Nlinois Sept. %, 1953 199.9 gms ash

1+

h. Bo. 8: Prom 7. L. Austin fam, NcBenry Oounty, 1.8 0.07

Niinois, Oct. 1. 1953; 85 gns ast

|+

i. Bo. 9: Prom NcXee farm, MeBenry County 1.4 0.1

Nlinois; Oct. L, 1953; 140 gms aa:

J. No. 10: From Blomberg furm, McBenry Coumty, 1.19
Nlinois, Oct. 1, 1953; 121.3 gas aah

I+

0.07

14

Boil: The calcium oxalate form of these sanples wvas
prepared by the FPlant Industry Station persnonnel at
Beltsvills, Maryland.

a. No. 1: From Grabovw famm, Rock County, Wisconsin;
Bept. 2, 1953

1. Mﬁmﬂnﬂyhﬂb—'algm 2.3 + 1.0

104537 SECRET]- .
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(29
.

Knox “ine sand: loam 1"--"4 W@ . £.7 + CJL
3., Xnox “ine sandv loam 7=l lea~-a: wi%! HI1 L.t « 0,81

after NE &

[ No, ?: Frem i liver Swain farx, <5  ount 7,
Wisconsir Sept. ¢, 19513

1. Knox “ine sandy logm [

N

2. Knox ine sandy loan 1"—"; NH .2 ¢ 0,23
Co No. 3: F-om Iwa-son farm, ¥innea.~ wunty,

Tllinois, -ent ., -, 193

l. arriistoar-live 330t leoa- - - & 15,7 b 0,37

<. AT otor-live silt loar 1w SRS 2,50 + 0,17
de No., 1t Fem lew<e ‘arr, Jere “onc . Jisconsin

Sept. 3, &

+

1. ™dami siv Doar, et N 10.2

a3k

2,93 + 0,15

.
=
-]
A
7]
E
1
i
Fs

€. No. *: From P-emnc arm, (CiomTie o 0t
Wiscnsin fer-, ¥, 0090S
2. Miami =1t oar G0y NE A 13,1+ 0.3
D o Miaml ovlb e Do iead o BRI SR &
after N: -
f. v ol b
1. Mism: sl loat ST ¥ 14,3+ 0,52

(St
-
AN
~O
+

0.29

Ze Miam: =i.* Loam 0 esa NH O

fFo No. 9 From McXew farm, MiHerrv o
Iilineisy o0, o 20

1. Drurmer <3 50 oAy hoar, 0= 0 N L S

| +
.
H
O

+
@]
L]
()
~3

2. Drummer siotoo aw .oam, Lo~ N 0,91

he Ne. 10 rom Slomoers Farm, Moer - itV
I1linois; Ceo- W o YU

le Drumryr % 4. cAv ioam, D000 A4 1.8% + 0,0L
- ., NN . e
2o Jrummer si_tv - oAV LORN, -l Cacmes woth 5.2 + 0.35

HCL arte-NH + -
1045303 - SECRET L'fWL
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i. Ne, 11 Prom Van Winkle farm near Wilmington.
ILlinois; Oct 2 19%%

1. Plainfield sand, O-1'': lﬂ,‘AC

2. Plainfield sand, 1°'-6'", NE.AC

Other samples furnished dy Dr. L. Alexander

1.

R
.

04530l

1537 Iowa soll samples vhich were sen' in the form
of calcium >xalste

a. ¥o. C-215: Carringtor loam. 0O-''’ leached
wvith ALl after EHQAC
b. No, C-2917: Carrington loem, *''.1''‘; RB,.‘AC

RM-128C=4EC
-2t

1/1000 allowable)

13.8 + 0.71
7-9 1 O-W

Ankarse, Turkey, Alfalfa and soil caollected by a member
of the Ankara Provincial Bxtension SBervice Alfalfs Dem-

onstration Area >p J¢i. 2 end “
west of Ankare

a., Alfalfa 1%.2 gns asb

b. Soil; heavy alluvial, 1'°'-2'*' HNH AC
801l from India B ltsville Lab. Bo. <% 303: NH, AC
Utah dried skim ik ssmples

a. From Weber Centra. Dairy, Logan
Oct. 199%; 239.4 ams ash

b. From Brooklavn Cresmery Co., Beeve-. Utanh,
Oct. 19%3; 266 . gms ash

1943 powdered vhole m'lk ares represented mot known;
73.8 gms sak

shells

250 gma obtained from Coffes Shop at the Uriversity
of Chicago cn Sept & 19-7

M1l gms obtained from Blllings Hospita. (niversity
of Chicago om Sert. £, 1953

1958 . tventy kilometars

0.18
0.10

2,16

i+ 1+

[
.
~
+

+ 0.01

1.35 0.05

i+

0.91 0.02

14

0 + 0.008

0.485 + 0,062

0.264 » 0.033

U CLASSIFIED
LANL
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(apm/gnl)

7.5 + 0.2
k.5 + 0.2
3.4 + 0.15

0+ 0.3
2.6 + 0.3
7.2 + 0.5
5.5 + 1.0
8.42 + 0.60

k.0 0.k

I+

67.3 + 3.2

h'?o + 0.'&8
12.75 » 0.222

108 2.5

1+

7-”5 + 0.25

5.0 o.b

i+

10.4 0.8

14

Sample
Rain samples obtained from the University of Chicego tritium
group -
1. No. 16: 3.4 gai.: collected in Chicasac, Bov. 17, 1952;
o.n 1ni
2. No. 16: 3.8 gal.; collected in Chicago, Nov. 22, 24,
25, apd 26, 1952; 1.2 in.
3. Ko. 30: 3.9 gal.; collected in Chicago, Yeb. 11, 1053;
0.03 in.
L. Mo. 80: 1.7 gal.; ecollected in Chicago, Mmr. 12, 1953;
0.30 in.
S. Bo. 48: 1.4 gal.; collected in Chicago, Mar. 20 to 22,
1953; 0.05 in
6. Bo. 501 1.5 gai.; collected in Chicago, Mar. 31, 1953;
0.03 1n.
7. No. 51: 2.0 gali; collected in Chicage, Apr. *, 1953;
0.0k 1n.
8. Bo. 561 % gai. collected in Chicago, Apr. 1%, 1953;
0.06 in
9. BNo. 59: 1.5 gal.; eollected in Chicago, Apr. 24, 1953;
°l°3 in-
10. Bo. 601 1.5 gal.; collected in Chicago, Apr. 30, 1953;
1500-1520; 2.03 ir.
11. No. 61: 0.7 gali.; collected in Chicago, Apr. 30, 1953;
1830-1910; J.01 ip.
12. Ho. 67: &5 gal ; collected in Chicagc, May 2, 1953;
0.82 1n.
13. Bo. Th: S gal. collected in “hicago, June 5, 1953;
0.05 in.
1k. Bo. 76: 2.1 gai.; collected in Chicago, June 25, 1953;
trace
15. Bo. 771 2.2 gal.; scllected in Chicago, July 1 and 2,
1953; 0.0k in
16. No. 791 2.4 gal.; collected in Chicago, July 5, 1953;
0.20 in.
17. Bo. 86: 1.3 gal ; collected in Chicag>, July 17 %o 20,
1953; 0.12 1o
~ - 1" ““ “‘P
[Chszn0 UHC

LASSIFIET
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18. BEo. 9¢: E‘é ga. . ; escllected 1n Chicage, Aug. 1 teo 3,
1953; 0.524p

19. Ho. 92: 5 gml ; collected in Chicage, Aug. 4, 1953;
0.05 in.

20. No. 96: 5 gai . collected ip Chicagc, Sept. 11, 1653
0.50 in.

21. Hoé 9T: S gal . collected in Chicage. Hepr. 1&, 1953
0.63 1n.

22. Bo. 981 S gal : collected ir Philippine Islands,
March, 1951.

23. Ho. 103: 5.0 gal . collected 1in Chieage, Oct. 26, 1953; 6.0

0.13 {n.

Other Water Samples

1. Pacific Ocean {Bante Monica Beach!: %) liters, collected <A

May 20, 19%3.
2. Chicago tap water §.83 gal.; collected Oot. 27, 1953
3. Snow

a. No. 19: 4.5 gai. colleeted im Chicago Dec. 2,
1952; .90 in

b. HFo. 331 3.4 gal ; collected in Chicagc Peb. 16,
1953; .1 in.

L., River Watex

s. Migsissipp! River wvater at 8t Louls, 5.0 gal.;
collected April 17, 1953

b. JMosel River watar at Mets, Franee .0 ga..;
ccllected Sept. ~, 195%

o. Seine River wvater at Nogent, France, 5.0 gal.:
ccllected Sept. ©, 1952

4. Domav River wvater at Ulm, Oermany <.0 gal.;
collected Bept. 12, 1953

e. No. 28; Mississippi River water st Memphis,
3.6 gal.; ecllected Peb. &, 105°

S. Rain collacted in Wellingt<n, Nev Zealand, Oet. 1,
1953

1045300 mq \

*
2

.
]

RM=1280-AEC
-28-

dpm/gal)

2.47 +
3.48 +
13.56 +
39 o+

7.76 +

I+

i+

o
14

1.13 +

0.35

0.6

0.59

1.16

1-79

1.5

0.4

0.08

0.b

0.15

0.05

0.09

0.07

0.16
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T -29-
Sasple o (apm/gal)
a. 5 gal. .30 + 0.03
b. S gal. 0.23 + 0.03

6

N. TFilter peper from the Baval Ressarch lLabaratary’s (dpm,/10 cu. ft. of air)
routine air filtration program. Army Chemical
Corps Type 5 papar, 99% efficient down to parti-
cles of a few tenths microns diameter, 73% efficient
far particles .00 to 001 microns in Alametar

l. ¥o. 1l: from Washington, D.C.; Oet. 12 o0 15, 70.4 + 12
1953; 70 howrs collection; tota. alr flw eustl-
mated as 3.h x 10° ~u. P

2. No. 2: from Kodiak, Alaskm; Rov. ." e 23, 195, 8.53 + 1.5

120 bours ¢ollection; total alr flow es imeted
a8 17T x 10° tu. .

These dats are complete t Aate

¥y Lidby
Untversity of Chicego

10453t SECRET MRCTASSIFIED
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POLARTZATION OF ATMOSPHERE RY ATOMIC DEBRIS
Memorandum «f Discussian with Dr. Zcensk Sekere, U, C., L. A.
W W Ke.log
I have talked with OUr BSekers, and have ~cme tc the following general
conclusions:

¢ The atomic cloud from & large explos!on would have a measurable
effect on the iight-scattering abili'y of the atmosphere, at least
for the firs: few days of its existerce

0 There are certair nsturel fluctustiors of the scattering of sun-
light due to air mmss changes, changes 'n turbulence, etc., and
these natura. fluctuations could masr the passage of the atomic
cloud over a statior.

0 Surfece observations have been made st [os Argeles and at Teble
Mountain {alt. 7000 or 3000 £<; ~f the . ight scattering of the
atmosphere and the sky polarizatior [ Des~ribed further below.)
The observations are poesible only vher there are no clouds in the
sky, since ever distant clouds wi.l effect the {1lumination of the
atmosphere overhead due to the!r reflected sunlight. Thus, the
method cannot he used with anv reliapility from the ground except
under clear weather conditions. Prog a high-flying aircraft one
might be aple to get observations with more frequency, since one
could be above lowv clouds and could allow for the reflected sunlight
from lov clouds by maneuvering the path of the airplane so as to

balance ou” %he illumination from 4{fferen areas of cloudiness.

- S
s et et s e
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Periaps a brief o S OO TEE S A R O L onowrement nade by Sekers is in
crder here, Tic o urx v 00 i owtnx T b +- terling aweasurements has beern
to determine tre ;jcsi L EETETU i=re L3 m crogs-cver frem one
piane of polariza tc - o owr ther, the Tee s edints.T Tne method consists

essentially n a : we-; 7t osuwy Arowm oo 4 Llane tircwh the sun, con-

tinuously re-cradt , o oo o ol ot sletiered saniiprit,

De
of

1
2
B
|
g
g
3

Polarizatior
(P)

Sola- - daz

Anti-S8clar
Direct.on ; T

Dirqction

| :»\ o » ’ ’ 90{ . “ . lBPO A le Between

. L. ' ~ ﬁﬁ,._._x_.-/_‘»line_or_sight
| N "NJT-7-7 and Sun
N N

Brevster Babinet Arago
Point Poir Point

More precisely, 1+ ic { & "copree oF o S e

po
o

plotted An the

sketch abcve, anz “ri- 1o e ineg

Il and I,, belng r scec fod o tri ozmoeie S oeosy Glgnt o whidor are

P

peclarized nermally &nt & siel 0 Lne yve ot s.Ene Lhrough Lhe sun.
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=== UNCLASSIFIFL



W ZOU=AEC

- - 32 -
UNCLASSIFIED
The character of 7 epTer of oelarloa Lo arve c¢ranges markedly from day
tc day and irom ! o I I A SR SR U & rea end of the spectrum.
It depends ¢n =ie mc i clivvatior angie ¢ .ura=, but rf mcre Lnterest te
us at the mcment L+ L+ rangs with stmesgcerst tartddity. Under glear air
conditions cne wo Lii HieBSWIE Srly 3K LB LL8° kay.elgr scattering, and this
{deal curve nas oo Lot Tre LxCarsi “rom this curve due te impurities
in the air are Ju ¢ T S i« ns oariicaies with an index cf
refracticn near o it ! ~ansTe er * st oaixe these usuelly feound
in haze, 15 iffe er o one chAang .av{v:ly ~paque partlicles, as
shown in the skei Meoopeoer o L Bllet tares .ace in the red end cf
the spectrum is grea” rar thet o nn U and L€ uata whicr Sekera shcwed
me suggested tnmt S N r Do wia.i-8 8.+ inhomegenelties which
cause appreciabiec . ten, & A’ Low le88.
The curves msrkec 7 and Tiusttoim "¢ «tCole atmesphere frem
terizer to o neclec AbsEoud wionoal rLamirate.. Trils was lhe case,
fer exampie, witer - sruptien o f Ppioe ..y w:en tne "Bablnet peint”
mcved out some i< 1 o WOSCLEI ELPva 40 oF + 2m5c, and the degree
cf polariza+tl r a® tr- ;paximim . R SIS AR -aked Ty 0 te 20 percent. However,
if an atomic =lcud a & St LG pasle rea’ 1. 1+ nct at alii certain
that the clouc worw ¢ § 0 S : g e owe .l T s long thin filament
due to the actlcn f wi @ snea:r. EKe T L&t. o osdch B case, it wou.d
still be nctl eaniv = S5 STRES R PR T o ¥ ~ .1 tie cirecticn of the clcud.
In discussing t2- onara “erdstics o i = a2 wity Sexeras, [ suggested
that there mignt te sca IR it oal saia, aroarn upper iimit, witn
an unkncwn pariicoly sle clstrioeticon ax- ¢ argument, 1f the

1045310

SECRET

et BSSIFLED
SRCLASSIFIED



e e RM-1200=AEC

SECRET- e
UNCLASSIFIED

particlies ned & o lame 2 st L ‘ partic.re Ln the
w e L T T «F particle surface

& 2

;e ‘ . x ot ocever B8y 10T k™

b Ny £ - Wk y . R » T o S h
(;.3 A AN a4 . - [ TP RAL ORI : . g0 8 LA LLe Tewl U0 the

amcurt «f tirnicto toet omr o steanic o ‘v di e, the surface density
- oE - ¥ #y i ; 2 . +
cf 107 parti:ios o= mTotwlny s Ty o ‘ ernd=r{ gives a5 belng the

ninlmum ~nlos Wi N B L gL Aataally, Tekera

metacd weouisr asts 0 o e s oot ey were in the
smaller clze rar, @y »0 8 Slpurs frem hix for

an estimstc o7 Do R

s year &gC .ael N himier o iKeTE wED b Co o run rls =quipment mecre
or less centinuc. iy o« Tabis Meunte oo o weer period, presumably e
see Lf re ccuaid oo e ctoais sesalop ocuer ow o fooponre tests in the Pacific,

The regults were o re sl Lorear Lustoe, « = frentel pacsage prevented

e Mo emine s S 0 M w00 Udate - maw net be exactiy

cerrect), AR LIl w0 Dmge faemoptwo 0 L oWt e Tre olouc weudl have

gene by,  Intere increased turbldity when

they resumec the hew vstlicas, wrior o o meeRr . tootne aebris.

d
fe-3
fad
e
®
sl
o
®
H
¥
»
0
ol
}4
A

checking whe+ it .+ P B e s AND

500 mt {ebeu- LB, Lr traleiter o ‘ Teocirre te Sputrern
Califernia, anc = Lx fovei 18 orotar o o wooow welatdvely 1ittle naterial
exists., Wo i ne o orar b ostentoriss o 2 ww - ) an labcut 40,200 f),

8C we cannct cre~ Yo o i bt omEr Yot o shrocn cucud te gee 1

1t cculd have pas-er e ke

The Departme:t of Me + =~ 1 0 b0 , « 0 omasdttg Lhess ctudles conoan
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"'Wo~ld -wide Effects of Atam! Wweapons - Project SUNSHINE'®,

[

The RAND Ccrperatior Report #.2°1 -ARC, dated August 6, 1953
{ SECRET -RESTRICTED DATA .

2. ''RARD-SUNSHINR Project Confereace December 11-17-18, 1953,
Santa Monica, California'’'. ™e RANRD Corporation Research
Menorandun M- 175 -ABC dated December 3, 1953 (SRCRET-RBES-
TRICTED DATA .

3 U. 3 Azomi~ Energy Commissio: Nev Yorg Operations Office,
'Prvject SIMSHINE Progress from September 1953 to January b,
1954 ', NHew Yo~k Dperat ons (°f e NY0-+57. dated January 3,
1954 ( SECRET-RESTRICTED DATA '

4, Univers't ¢ "icago, Protecs JUNSHINE Bulletin No. 5, dated
Janusry o 0% {OfFLcial Use (xly )

5. Greerfiel © M. . W w RKe log- P J. Krieger, R, R. Rapp,
"'"Prenspet ane Barle Depos to - f Kad oactive Debris from
Atoml: Bxpiosions Pro et AURKCOLBY'. "he RAND Corporation
Report F -2t -ABC { SECRET-RESTFI(TED DATA).

. Greerfiels 5 M,, '"Jorizatlicn «f Radivective Particles in
the Pree air’® The RARL Corpore’inn Research Memorandum

RM-1153-ARC { CONFIDERNTIAL -RESTF]CTED DATA)
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