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1
Yolloving the RAND SUNSHINE Report (R-Z&l-m)(o} the summer of 1953,

the Division of Bilology and Nedicine of the ARC undertock to implement a
mmber of the recomsendations of that report. By the end of 1955 a mmber
of experimental data, particularly those of the beby sampling program of
the University of Chicago, had become available. For proper orientation

of the future S

JE program it sppeared appropriaste to call another
conference of the principal parties.

A small meeting was called by W. F. Libby at RAND, Santa Monica, on
December 16-18, 1953 preliminary to the major conference held in Washing-
ton, January 9-10, 195%. (The preliminary conference is recorded as
117s-axc.) >

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

to Dr. J. €. Bugher for accepting the chairmsnship of the conference.

Alexander, L. %. Department of Agriculture
Brown, H. C. Atamic Energy Cosmission
Bugher, J. C., N.D. Atcmic Energy Commission
Butts, J. 8. Atonic Energy Coammission
Claus, V. D., N.D. Atamic EBnergy Commission
Camr, C. L. Atomic Energy Cammission
Dean, L. A. Depariment of Agriculture
Dryedale, Col. T. HBeadquarters, U.S8. Alr Jorce
Dudley, R. A. Atamic Energy Cammission
Dunford, J. M. Atamice Energy Cossdission
Dunham, C. L., M.D. Atonic Energy Commission
Dunning, G. M. Atamic Energy Comuisgion
Eisenbud, M. Atomic Energy Cosmission
English, 5. G. Atamic Energy Commission
Fine, P. C. Atamic Bnergy Casmission

e
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Gibvs, Cox. J. A. U0.3. Air Porce

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

Harley, J. Atomic Bnergy Commission

Hi1:, J. B. The RAND Corporation

Kremish, A. The RAND Corporation

Kulp, J. L. Columbia University

Libby, W. 7. Mniversity of Chicago

Lulejian, Lt. Col. N. M. Air Research and Development Comnand
Machta, L. J.5. Weather Buresau

Maynard, Capt. R., USK Armed Porces Special Weapons Project
Mitchell, H. H., N.D. The RAND Corporation

Borthrup, D. J.5. Alr Force

P.esset, E. H. The RAND Corporamtion

Warren, 5., M.D. Nev Bngland Deaconess Hospital
Western, P. Atomic Energy Commission

Wexler, H. ‘J.3. Weather Bureau

The New York Operations Office »f the ARC had prepared for considera-
tion at this meeting a camprehensive progress report mainly on the physi-
(%)
cal aspects of SUN3HINE Ava‘lable as NWU-4571, it will be referred to

in this conference report.
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The basic prbiem of SUNSHINE having been adequately stated pre-
viously, it seemed necessary for “he ~onference to consider in detail
the specific prob.ems vhich had a.ready been attacked and t0 recommend

g future course > acuion. According. y

sion were

1 cope of SURSHINE

11. Blclogleal Sampling

RN-1280-AEC
-1-
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Lie sain sub jects of discus-

111 Determination of the Prysical Phenamena

IV Maximom Permissible Corcentration

7 SUNSHINE Puture

I. The Scope of SURSHINE

Dr. Bugher pregented a tadbulatiar of the present ARC yearly effort

on problems per-ainiag directly or ind rectly to SUNSHINE:

TAHLE |

A. Oversll Stu les

1.
2.
3.
4,
S

6.

Formation of Bomb Debris
Transpo— »f Bomb Debrs
Pa.l-ou

Entry of Fission Producis

Metabolimm of Pission Products
in Animals and Plants

Evaluation ¢f +whe Hazari o Ma

B. 8pecial Studies

1.
2‘

1045339 SECRET
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Scientific Dollars

Man-Years (1o thousands)
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Thus, the SUNSHINE prdJéct Yits into a vhole framework of research

bearing on the creation of an envirommen+tal situation and man's involve-
ment.

II. Biological Sampling

A unique set of data has became availsable, bearing on man, or at

least prenata’ man, and his involvement with a 8190 contaminated 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 1/6th SUNSHINE Unit of SroC o- about 1/6000th of tolerance.
On the basis of the original SUNSHINE estimste of an even distridution
of 2.5 x loh MT of debris to bring the wnrld population up to talerance,
4 )P would give the Chicago babies the observed deposition. The inte-
grated National Test Site detonation is of the order of 200 KT. Thus,
obe must sasume 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

30

of the observed Sr’ - in soil, there does appear to be a correlation be-

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

(&)
In Project SINSHINE Bulletin Bo. 5 the SroC assays on 44 premature

or stillborn Chicago babies are reported by Professor W. F. Libby. Nine
of these meesurements wvere mede 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, 1953. The birthdate of the hhth
specimen was not stated but it was delivered to the project on December
4, 1953. The ash weights for individual samples vary from 13.5 to 90

grams. The sr? assays vary from 0.043 - 0.01% to 0.k % 0.1 SussHINB
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s @8 ars intreu e o tre chemlcal analyses, the self
anc tie ambsc.. e o loretion of the ccunters are not
wxcenticon -0 e 8 .nc.ate celibraticn cf the counters,
Lut nhouncer-ain Lo: introduced by such additional
U+ Bre LlL. carec W e uncertaintics duc tec the
o exabpie  Woee w5 ©f “raternal twins were measured.

Cmamecciees Lo ALl .

TSI
c R , -
o Asta, ! [raterréas .wins
. L Sam.. o over 5r” Assay 15.S.U.)
C.29 ¢ 0.0
0021 £ 0022
C.17 £ 0.04
C.13 2 0004
. 0.18 + .05
C.22 r C.06
IR R A L ~oenT Detwcern the measurements crn
0 SN U AN 4 WLtrin tre stated uncertalnties
1o L o mwin of @ glven pair Wowlid have
o envd : T the commen mother, durdng trne
{¢ reascpa- ¢ ¢rert tret esch weculd accumulate
r & 1""
LW ernoent o v« f rudicactive elcmuents, as are
- rminatlers. ool vresl intrceductien ¢f fissicon precuct

© wener and L nemicals usec 1n the analyses, must

wonsequent.y, the st tra such "pre-atomic age" samples,

e}

AN e . getercd in 1537 and the pcwdered

ad s greatly tc the confidence
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which can »e p.imces in wre assays ¢ -roev samc.
“u
Sr’7.,

(&)

Also iisted {n SUNSEINE Bylletin No, © are

samples from I. .incia, five frem Wisceniin. one

Ankara, Turkey. M-:° ' these samole 427 0L

Jctcber 6, 195 T e assays 7ari=d oeam

to two inches ¢ resvy wa-.uvial sctli, “rom near
fer the tecp ope ino: ¢ knex filne sandy var
County, «isccna .

Samples 1, an; Y owere Soldis collote:
Wisconsin anc . «re wac wussayed ir ler oE:
tep iByer e & 1evtl ¢ {nor anc tre 3w
extending from .+« e o of L dner tooe derr o7
Sr" assays fcr “re ‘< BYETS, [ T Tl a. W
5 inch .ayers a/era, ~C .o Lot

It {s clea~ ¥“riz whese samples LAl r
ever. in the %%y o Loores o0 #oli. o omny ok

Samples & anc srslstec of only toe T
sample was lieac «¢ “irs ity emmenium so-tate

seccend leaching s £, Tre materis.e !
B! . 2

were each assay=c s-parately fcr Ior Trese
ammenium scetats v s nc” remove s, e 7 o
encugh informaticr "= given «itl sam;.e: B
l, 3, 5 a.nd ,7m

Consequent.y. “ne average ¢! s&mj.&t ..

+ s o, gy e 4

representative ¢ t e Ov roncentratior i
tne tep 1 inch inis average Is 17,0 o 0. BIC

the average 18 ..ia4 3.0,

1045345

“rem the Grabow

40C

dats shicw that

" . iincls and Wisconsin soiis.
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whichn shcw the presence cf

the Sr)“ assays fcr five scil

rom New York and one frcm near

ected between September 28 and

.
s

.1 5.5.U. for the tcp cne
Anxsra, Turkey, to 26.3
farm in Rock

o~

“r>a farms in Illincis anc

"ne first part consisted of the

sart was a ieyer 5 inches thick

incres. The average of the

5.85.U. Tne underiying

. incr layers. Lowever, each

this was fclliowed with

lssclved 1o the successive leachings

the leaching with

the ralcium from the scil. Not

tc compare ithem with samples
% and 7 will be taken as

Fer

for tne layer from 1 to 5 inches
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.nE  Aamr.- ¢ 81 frem Lamer, New Tore, was ossayed fer Sr by

(8)

Cu ke Kul: of ol Driversit, " & - ..t glven in SUNSHINE Bulletin No. 5

was 1.0z ULLL T E D Trie value was clrrpec W 9.0 % 0.0 by a more recent

caiitrati:n o ¢t~ ooty weed 30 *re s r. ', The sample ccnsisted of the

ten 2 dnc oo ¢ m L L ect i Mmooz e 0 oY D 1Y and welghed 66 lbs. A
total £ 0 pramc o . dunm oWt sxtract. Wit orccentrated M c<t.
-

Do ety o ae s Lrenent oo & « stroptium content cr the stable

strontiun 4o o ot etocs s ceern rex i foooany of the semples.

* 90
588z e torrelatl noo .. nicege Beby Sr’7 Assays

#
mioy e ol Agraycs

rnostite v v e et nn o aw 6 svailalie on the stable strontium

content ¢ any 7t o= sEmpien, L104 ‘L e rest " use thie assumptions of
SR Ts R TR SA (‘) ( ol

tue CURNDHINE Fermuas cemtiner St . ¢ Bell essays and the previcusly

o

Deasure. averkLpe otab.e itrentium con ert stiors or sclls and human skeletons,
to caicusste tie v concertrations oo <culi pe predicted for human samples

1f wrey nan o Seen ocroenut dbriun Wit cuo0 wrils tircough their food intakey dur-

ing their entire e Lo o

Tne rastc aseumsiicr ¢! tre  UNT INP rrmulia is that tne ratio of Sr
tc stab.e zorsrttax L e Pmeen cee .o *c wi.. be the same as in the scil,

whicrn cen bDeer toe oyt ot o ite oo ¢« ... uwneer equilibrium conditions.

‘ Pos RS - N
P (1)
[t} i

R

P

where w & Jelyrt o0 Uy pe ounl owelgr raicium in man,

4 welernt mo peroamdt w0 talcium An scil,
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W OE gkl o Domtemie s LrrLLan S w LSt ¢! celdcium in man

* = owe. i slanie sLreo oLt sutow=degnt ol caicium in scil.
£ 3

Slnte o UMD N gt e S « caeoefir per gram of calcium,
Equation (1) LS A motr L e re ex resseds in SUNSRINE units.

L8 we ae e TUNDINE figu : “ar ¢ stabae strentium per 1200

.~ SR, - s ; e il

grams ¢f ce.lciuam s Ve g - uili ow S x 1 .

The evereg: +  rnym. Leloe Js & ot <tanie gtrontium content of sciis
{s 1.7 x L7 sraus ~orensiam ot ~ *<v Ax inctes c¢f scii. Cemtining
13 44 + v - TR . e v e + A “‘2 v 2 Ln ¥
this wit Liae Ly . S TRT . W RLLTer DO Lhe Lo TR Y < Ccl
sample o! Lamcnt v Yorh e, o LT

- . T ;=

cf stable stre % o e oram et oL L2

e the exoect ¢ M rohune : : re entire periec of greowt!
a7 L - L.SUoLIoLel Uhou L
coacentred . peooLing ! vl de o wno biclogicadly zipnifi-
Cant ¢nv. AUl L Lo e T <0 e geptrc ol scil

- . A b “ . - .\ .- N S 3 -
scli,y lner. L. own oamutigulty s Lo cneentretlorn ror the soll is

tlclogica.iy cignif: ~ent JCOLnere wer 2:citiona. falicut, however, it is
N

. R i
prcbab.e ~hat "o o e - "W o eventua.iy nexe the Sr

3
i
b

concentration zer eer o ourniform, o Lt oot W B odnches of scil.

If we alsuae v e! t e wiscon Lo c.wncis soils fave the same retic c¢f
neturas sironties v ocas fuT oAc %~ Ceacrn amp.e. e predicted assay of human

materia., referr-se ToeoAverage o 0 wncnL ol scll samples 1, 3, 5, and
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Ty WOUL e b A ©7 N .8 Ceep tne correspendlng

%

velue Jou.d be oLk
Tne maxdoirn r L -80ar wE T forotoe . dne ¢ sample Neo 1 (26.3 2.5.C.).
The COTrTEIDOna Ny & -4 02 L Unon W W “ e, ne minimun was fer
the 2 o @ Ano Lo Closam e N : U Wit the corresponutng
nuasn valiae o Lo 0
It ts inuoresr o 0 mete trob e e ocwerapr value of the Srgc assays for

Chicago bable. P LT ey iy e e dverape values predicted from

the averusges ¢ Lo« B aa s 1 Lhe to . 0 - ard of *xe 1 te ¢ inch samples of

Chicage aree 1o lin. o 1ty acres T v i stec human assay values, re-
ferred te tre fuom v oan minlnus s oo it CUTESDONRCS TOUETLY e tie
spreac in “ne s o= w0l meacaros oy 0 - icagce babies.

Tneomas e s e motden o f equilibrium used in

deriving kv CONT The e omil wnro T "ionge sables.  Alsoy tne small

£

nunber ¢ ooilocoue O S © -« .. atrentium measurements for them,
certainiy maxks "~ r T v pemim ot ’ ¢, verr-cent u truc plcture cf
Chicago oobesn, L0 L tin e e wtweer predicted ruman assay Velues

&nc tre veoue: aess w0 oy oo Loy o avto0 mer be fertuldicus.  Hewever, they

certainiy suoy om0 e sed L cams . “ oo oeopruayed for Sr77 oanc thedir
nermal strentdloo o crtomtdone i e a ners relable check en

the SUNSEINX #rrm . er ne mag: .

Aigo simi s~ = *» numar ar G o= L km o 'ror other aress would be
valuabie,

The cther :a*s 11 A-penciy & are ~' ‘1*e¢rest only inscfar as they migh
ultimately re.ev- *© =~a-'= lrveivemer .!°' wrvircrmen*t. Trree adcitional
conclusiorns ars

a. Tnoe dets o omtiar e strenmp oy (a0t w* taet river waters are puTe or

at Least much les- . rtaminstec trar rairn., .t Jcllid seem that the actien of
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A. Chicago babies: seamples furnished by Drs.
E. L. Potter and L. 0. Jacobson

1.

2.

3

10.

12,

1.

1k,

Bo. l: Stillborn 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; 24.2 gms ash; 5 months gestation

Fo. 5: Btillborn Sept. 13, 1952 9 weeks
gestation; 58 gms ash

Bo. 6: B8tillborn Sept. 13, 1953; 3B weexs
gestation; 59 grs ash

Bo. 7: Premature; Sept. 17, 1953; live wveight
660 gms; 13 zms ash

Fo. 10: B8tillbomn Sept. 20, 195%; 32 weekn
gestation; 25 gms ash

Bo. 11: 8tillborm Sept. 27, 1953; 32 weeks
gestation; 2% gms ash

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

. gestation; 31 gms ash

Fo. 14: Stiliborn Sept. 26, 1953, %7 wveaks
gestation; 55 gus ash

Bo. 15: B8tillborn 8ept. 2, 1953 20 veeks
gestation; 15 gas ash

No. 16: Stillborn Sept. 24, 1953: 3% wveeks
gestation; 52 gms ash

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

*

I
t
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Assay .
(Unit: 1/1000 allowadble )

A
o
-3
'.°+
8

So toa

(R 4

Z0.23 % 0.05

(R4

Z0.17 % 0.0%

1A

o.om1 % 0.0%8

iA
(R 4

0.058 - 0.Q15

0.052

(R 4

0.070

A

(R 4

¢.102 - 0.022

0.043 * 0.01h

(X

0.183 - 0.02%

(R4

¢.207 - 0.019

(K4

0.153 - 0.QLk

'*Allovable’’ = 1 miarocurie oraz9°conmn-4_fur_; 1000 grems of caloium.
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Assay
(Unit: 1/1000 allowable)

15. BNo. 18: BStillborn Sept. 28, 19 ™ weeks 0.13 * 0.02
gestation. 72 gms ash

16. ¥o. 19: Btillborn Oct. 7. 1953 3 weeks 0.218 * 0.023
gestation. 36 gms ash

17. Bo. #: Btillbarn Oct. 10, 195% 30 weeks o.11 *o.a1
eastation, 2.2 gns ash

18. Bo. 26: Btillborn Oct. 12, 195 30 weeks 0.19 ! o.02
gestation, 13 gas esh

19. No. 27: Borr Bept. 30, 1953; live weight 0.094% * 0,008
2400 gms; % weeks gestation. 61 gas aah

20. Wo. 28: Stillborn Oct. lb, 195% % weaks 0.22 L o0.05
gestation; 15.2 gus ash

21. No. 29: Premature; Oct. 12, 1953; 3% veeks 0.2 % 0.0m
gestation; live weight 1500 gms: 8Z.5 gns ash

22, No. 31: B8tillborn Oct. 27, 19°% %9 seeks 0.15 % 0.02
gestation; 7%, guns esh

23. No. 32: Premature: Oct. 27, 1953. 31 weeks 0.095 ~ 0.020
gestation live weight 2020 gns. %.7 gms ssh

2. Fo. 3%: Premature, Oct. 29, 195%, 31 weeks 0.1 o2
gestation; live welgnt 1150 gas; 27 “ gms ash

25. Fo. ®: Stillborr Bov. 2, 1953 *4 weeks 0.067 < 0.0%
gestation, 7.7 oms ash

26, Fo. %: Btillborn Nov. 5, 19%3. 2 wmeks 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

26, Fo. 38: Btillborn Bov. 8, 19%3; 3% wveeks 0.066 % 0.02
gestation; 36.6 gms ash

29. Fo. 39: Premsture; Fov. 9, 195% 32 weeks 0.15 * o.o%

gostation; live weight 1800 gms 2.5 gms ash

3. Bo. 4O: Born Nov. 7, 19%3; 39 weeks gestatiorn; 0.1% - 0.03
live weight 222° gas; 62.1 gas asd

3. Fo. 41: 8tilldorn Fov. §, 1953, 34 weeks 0.06 = 0.02
oestation; 55.8 gms aah
32. ¥o. 42: Premature; Nov. 10, 1953, 35 weeks 0.15 * 0.05

gestation; live weight 2530 gans; 50.9 gms ash

1045350 SECRET URCLASSIFIED
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Sexsple
No. 43: S8tillborn Kov. 10, 1953%; %0 weaks
gestation; 3.3 gus ash

Bo. 34: BStilldom Bov. 11, 195%; 28 weaks
gestation; 16.6 gms ash

Fo. 85: S8tillborm Nov. 11, 195%; 28 weaks
gestation; 1.5 gns ash

Bo. 46: Btillbormn Bov. 13, 195%; % weeks
gestation; #0.93 gas ash

Bo. 47: S8tillbormn Bov 18 195%; % weaks
gestation; #7.22 gns ash

No. 48: B8tillborn Nov. 18 195%; 1 weeks
gestation; 21.68 gms aah

Bo. 49: Premature; Bov. 18, 1953; % weeks
gestation; live weight 1350 ges: £25.1 gms ash

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

Bo. 51: Btillborn Bov. 21, 195%; % weeks
gestation; 47.2 gns aar

Bo. 52: B8tillborr Bov. 22. 195%: % veeks
gestation; 6C.7 gas sar

Bo. 53: 8tillborm Bov. 20, 195%; 26 veeks
gestation; 19.42 gms ash

Bo. 56: Premature; Bov. 20, 1953; 26 weeks
gestation; live weight 915 gms; 17.35 gms ash

Bo. 57: Stillbom Bov. 20, 1953, 26 weexs
sestation; 18.79 gme ash

No. 61 8t111borm; weighed %679 gms: T70.9% gms ash

NBo. 68: Premature; Dec. 17, 1955; sutopsy wwight
2150 gas; 34 weeks gestation; 54 gms ash

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

Bo. 70: B8tillborn Dec. 19, 1933: 38 weexs
gestation; 63 gas ash

NBo. T1: B8%iliborn Dec. 22, 19%% 35 weexs
gestation; 55 gzs ash

1045357 SECRE3-
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0.19
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0.12
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0.13
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0.1l

0.12

0.10

0.16

0.1k
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(Unit: 1/1000 allowabla)

5. No. 72: Stillborn Dec. 20. 193", % weeks 0.16 + 0.01
gestation; 54 gns asn -

52. No. Th: Premature; Dec. 11, 1953, autopey veight 0.1 + 0.1
30 gas; 31 vks. gestation; 40 gms agh -

53. Bo. 75: Btillborn Dec. 24, 195%; &0 weeks 0.10 +» 0.2
gestation: 44 gms ash -

5k, Bo. 76: 8tillborn Dec. 26, 195%; &* veeks 0.06 + 0.01
gestation; 44 gms ash .

55. Bo. TT: Stillborm Dec. 27, 195* 3G weeks 0.10 10.02
gestation; 41 gms ash

56. Bo. 78: B8tiliborn Dec. 23, 195% * weeks 0.06 + 0.2
gestation; 23 gns esh -

57. Bo. 79: 3tillborr Dec. 29, 13%% ™ wveexs 0.12 + 0.02
esstation; 39 gms sah

38. No. 81: B8tillborn Dec. 27, 19%% 3] weexs 0.08 + 0.01
sestation; 58 gms asn -

3. Bo. 32: Born Jun. 4, 1954; %8 weeks gestation. 0.1» + 0.1
Ts gms ash

60. Bo. 83: Stiliborn Dec. 26, 1957 % veess 0.18 + 0.02
gestation; 18 gns esh

61. Mo. 34: Stiliborn, Dec i, 16°% % wveexs 0.06 + 0.01
gestation; 69 gme ash

62. Bo. 83: Stilidorn Jan. 1, 1954 57 weeks 0.07 + 0.02
asstation; 48 gms asn

€3 Bo. 36: Premature, Jac. 2, 1954 . live weigh® 0.14 + 0.2
1915 gas. 33 weeks gestation; 25 gns ast

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

5. Llater milkings from bebies Nos. ., 5 + and ° 0.182 + 0.020
were cambined for sverage

66, The milks from 30 Chicago baby ssmples vere >0.05 + 0.0

cambined and counted with adbsorbers

BOIE: The four sets of fraternal twins reteived to date were No's. &b and 45;
Bo's. 4B ant 39; Bo's 5 and 57, and En'e. 35 and 27,

1045358 SECRET  UNCLASSIFIED
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(nit: 1/1.000 sllowvable)
Sexmples furnighed by Dr. A. K. Solomon, Harverd University

Begnp . &

1. Earverd edult b {Age wnknown o us, 16.1 g=s ash) 0 +0.12

2. Harvard children's rids (Ages: 7 yre, 7 yrs, 3-1/2 yrs, 0 + 0.32
1yr, 1yr, 1yr, " wks, JLBdn.y: 8 days, 6 days;

8.9 gms ssh’
3. Five samples pooled (ages unknown tc us) total ash, 0.25 + 0.03
13.99 oms
L. 8ix semples pooled (ages wnowr to us) total sash, 0.2 + 0.07
6.19 gus -
Data of J. L. Kulp of Columbis Univers{t;
1. Ancient clsm shells {>30,000 years: < 0.018
2. Modern clam ghells (2 years sld! < 0.018
3. Wisconsin cheese {1 manth 0l4 dMmnster 20 1bs, 1.2 + 0.09
T0 gms calclum:
L. Wisconsin calf (2 ysars old; from Madison ares) 1.9 + 0.09
5. Montana calf (* months ald; from Lew:ston ares) 3.9 + 0.18
6. Lamont, W. Y., top soil (12 eq.ft. & 2 in, down. 9.5 + 0.11

Extracted 66 1bs. with equal volume - f ccocen-
trated HC1): % gms calciim

Semples furnishad by Dr. Shields Warrer
1. Sections cof vertebral columm and ribs of children

a. Bo. 226: Age, %-3/12 yrs. ares, Massachusetts; 0.17 + 0.0
253.05 zms asd

b, BKo, 232: Age, 7 yrs; aree, Oiio: 17 gas ash 0.12 + 0.1

e. Bo. 237: Age 7 1.1/12 yre, area, Maine, 0.1} + 0.02
13.7 gxs ash

d. Pour samples pocled; age range 1 o 30 4ays; 0.21 + 0.02
ares, Massachusetts; 17.21 gma ash

e. Four samples poolsd; sge range 5 to 8 weeks; 0.1> + 0.06

ares, Maine and Massachusetts. 12 9% gus ash

f. Four samples pooled; age -mnge & .0 { mouths;, 0.43 + 0.03
area, Mass. and Bev Hmwpshire 1 50 gas ash

g. Three ssaples pooled; mm}wbyun 0.21 + 0.07
ares, Maine and Mas

045359 _%._T_f = U N C\_ A S S \ ‘;_‘E?J
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(Unit: 1/1000 allowable)
2. Adult legs

a. No. 149913: Ammputated Bov. 16, 195%; 0.01 + 0.006
man aged 55 yre had lived in Massachusettis
since pre-var days and bad earlier migrated
from Russia; 214 gus askb

b. No. 139953 Amputated Nov. 13, 195%; man 0.02 + 0.003
aged 65 yrs was born in Messachusetts and
lived there all his life; 204 gms ash

c. Bo. 150295: other leg of No. 14993%; empu- 0.011 + o0.0m12

tated Dec. 3, 1953 184 gms ash

5. PRoot Dentine: T-1, Bemple obtained from adults 0.0l + 0.2
(sges 18 to 3% years) in London, EBng.and in
April and May of 19%0.

Three of six stillborn skeletons from Dr. E. W. Gault
of the Christian Medical Collage and Hosp: tal, VYellore,
South Indias

1. No. 1363: Born Dec. 24, 1953%; autopsy weight 0.05 + 0.1

1850 gms, specimen weight 437 gas sa:d o de
full temm; 35.2 gus sad

2. No. 1268: Born Jan. %, 195k; autopsy weight 0.0t + 0.
2050 gms; specimen weight 502 gms . term;
43 ogng sah

5. Bo. 13%9: Born Jan. *, 195, autopsy weight 0.0+ + 0.01
2550 gms; specimer weight 56" gns Uil ter;
X ges ash

Stillborm received from Dr. J. 2. Bowers -f (hiver-
sity of Utah Medical School

Specimen weight 951 gas; ash vt 15 gms 0.19% 0.04

1+

Calf leg bons ash sample sent by Dr. J. K. Harley of
Rew Yorkx Operations Office. The calf was borm in March
1953; raised at Emston, New York; Pasture fed without
swplementary feed; slaughtered Bov. 1, 1953; Dr. Har-
ley said that two other ash saxples of this salfl were
bedng sent to two other laboretories vhich are working
on Project Bunshine. Our ash sanple vas received in
two conteiners and the samples from these vere nur

separataly.

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

1045350 SEERET 1LCLASSIFIED
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{Unit; 1/1000 alloweble)

1.16 0.043

(R4

1.23 0.13

(R4

0.11 + 0.005

0‘1% O.@k

i*

2.07 + 0.07

0.99 + 0.02

Sexples
Cheese Smples
1. Wisconsin Swiss (17.5 1bs; from around Monroe in
Green County; msnufwctured July *, 1953); 110.9
g8 ash
2. Imported Swiss I (19 1bs; Svitserland): 353 gms ash
5. Japanese Me1Ji (10 1bs; processed; obtained by J. E.
Mayer; area representad - Tokyo or Osaka, Hoashu
Island, Jupan); 24%.4 gme ash
k. Jupanese HoXxaido {10 lbs; nmtural, obtained by
J. E. Mayer; ares represented - Hokkxaido Island,
Japan); 192.8 gms ash
5. Wisconsin Munster (18 lbs from Dodge County, Wis-
consin); memufestured end of July, 195%: 372 gus ash
6. Imported Bwiss IT (11-1/2 1bs; Bvitzerland) 1% gus ash 2.7 + 0.05
7. Danigh Blue {12 lbs; Dermark); 190 gas ash
8. Dutch Bsm (10 lbs; Rotterdam, Holland); 207 gas ash

Chicago milk shed semples: Dr. Lyle Alexandar of the
U.8. Dept. of Agriculture collected milk-alfulfa-soil

semples from several farms {n Illinois and Wiseconsin.

1.

104535 |

Alfalfs: These ssmxples vere dried and ground (but

1.1 0.02

|+

not vaghed) by Dr. N. Scully of Argorme lational Lab.

a. JNo. l:
Sept. . 1953; 140.% gas ash

b. k. 2<
consin, S8ept. 29, 1953; 21%.% gas aah

¢c. Ho. 3: From Svanson fam, Wionstago County,
Ilinois; ht- Qm 1.935» 13,0 o ash

d. No. 4: Prom Bbloosd furm, Rook Gounty,
W¥isconsin, Sept. 29, 195%; 145 gme mad

e. Bo.
S8ept. 30, 1953; 177.0 gms ash

f. Bo. 6: Prom Premo farm, Colmdis Cownty
Wisconain, Sept. 30. 1953; 154.% gms ash

g.- Bo. 7: Prom Dupeski farmm, NeBenry County,
Illincis, Sept. 3C, 1953 1%2.° ,ms as-

SECRET
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Fram Orebow fars, Rock County, Wisconsin

From Oliver Swain Jam, Roak County, Wis-

From Levke farm, Dune Coumty, Wisconsin;

12.8 + 0.3
5.5

7.1

8.3
2.9

b.26 ¢ 0.15
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(ntt: 1/1000 alloweble)

Barmp) ¢
h. No. 8: From P. L. Austin Farm, McHenry b.95 +0.27
County Illinois. Oet. 1, 19%%:. 171 gus ash

i. No. 9: JFrom McKee farm, MeEenry County, .8 + 0.3
Ilinois, Oct. 1. 1953; 143.%5 gae ash

J. HNo. 10 JFrom Blomberg farm, McHenry County, 9.5 + 0.3
Dlinois, OGot 1 1953; 204.3 gms ead

k. No. 11 From Vap Winkle farm near Wilmington 4,98 + 0.2
INlinois, Oct. 2, 1955, 1258 gas axh

Milk: These samples were dAried by Dr Arthur Swenson
at the University of Waconsin

a. Bo. 1: Prom Grabov fam, Rock Cowunty, Wisconsin; 1.7 + 0.08
Sept. 28, 1953; 75.6 g8 ash

b. Bo. 2: FProm Qliver Bwain Fam, Rock County, .3 + 0.08
Wisconsin, Sept. 29, 195%. H4 gms ash

c. Bo. 5: JFrom Svensono fars, Winnebego County, 1.210 + 0.0@
INlinois. Sept. 29, 19535; 13:.2 zas ash

d. No. 4: JProm Boloomb fam, Rock County, 1.6+ 0.10
Wisconsin, Bept. 29, 1553, 131 gms ash

e. No. 5. From Levke farm, Dane County, Wisoonsin; 2.25 »+ 0.104
Bept. *0. 1557, B3.2 gms asb

f. Mo. 5: From Premo farm, Columbia County, 0.97 + 0.0%
Wisconsin, Sept. 30, 1953, 13.7 gms ash

g. Bo. 7: ¥Trom Kurpeskl farm, McHenry County, .5+ 0.02
Nlinois Sept. %, 1953, 199.9 gas ash

h. Bo. 8: Prom P. L. Austic fam, McBenry County, 1.8  + 0.07
Nlinois, Oct. 1. 1953; 85 gms aat

1. Bo. 9 Prom NcXee farm, MeRenry County 1.2 + 0.1
Ildnois, Oct, i, 1953%; 140 gus am:

J. No. 10: JFrom Blomberg fuarm, McBenry Cowumty, 1.19 + 0.07
Nlinois, Oct. 1, 195%; 121.7 gms ash

Boil: The calcium oxalate form of these sanples ves
prepared by ths FPlant Industry Station pernonnel at
Beltsvilles, Maryland.

&, Bo. 1: From Grabov fam, Rock County, Wisconsin;

Bept. &, i9%3
1. Knox fine saxiy losa O-1''; AC 2.3 + 1.0
i s B v hd
l0uUS3b¢ S_g_ %:

T UNCLASSIFIED LAN
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ine sandy

Toam

2. Knox ine sandy loan 1U-"; NH
Co No. 3: From [wa-son farm, Winnewa.r wunty,
Tllinois, -ent. -, 197071
l. arriistoar-live 3300 loa- - =
e a&rr o cbor-livwe sl loar e S A
de No. it Feom lew<e Mar, Ogra Soone “iaconsin;
Sept., 3}, ¢
1. ™dam: =i * i»a- N
Zo Miamd s:.t L, -
€. No. *: From P-emn CLTT e '

Wisc nsin ex
2. Miami =1

e Miarml ool
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I1lincis;

~om F
Het

Migm: ei?
=i
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Iilinoisy . :-.

m
)
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~ - ,
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2
HCL arte~
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(Unit: 1/1000 allowvadble)

Sample

1. No. 11 From Van Winkle farm near Wilmington.
Ilinois; Oct 2 10%%

1. Plairnfield sand, 0-1'': NH.AC 3.6 + 0.
2. Plainfield sand, 1''«6'', NEAC 7.9 * 0.09
Other ssmples furnished by Dr. L. Alexandsr
1. 1537 Iowa soll samples which were sen' in the form
of calcium oxalate
a. M. C-2914: Carringtor loam O-''' lesched 0 +0.05
vith IC1 after NH, AC
b. Nec. C-2917: Carrington loem, *''.1*""; RB,.‘AC 0 + 0.05
2, Ankare, Turkey; Alfalfa and soil callected by a member
of the Ankars Provincial Bxtension Services Alfalfa Dem-
onstration Area >r Oct. 2 and . 195 . tventy kilometers
west of Animare
&, Alfalfa 13%.2 gns aah 2.16 + 0.18
b. Soil; heavy alliuvial, 1''-2'* K AC 1.17 + 0.10
3. B80il from Indis B ltsville lar. Bo. <1 303 N, AC 1.7 + 0.
L. Utah dried skim milk samples
a. From Weber Centrs. Dairy, Logan. Ual., 1.35 + 0.05
Oct. 195%; 289.4 zma ash
b. From Brooklavn Cresmery Co., Beave- Utan, 0.91 + 0.02
Oct. 19%%: 266 . gms ash
5. 1943 powdered vhole m:lk ares represented mot known; 0 + 0.008
73.8 gms sat
Rgz shells
1. 250 gms obtained from Coffes Shop at e Mriversity 0.485 + 0,062
of Chicago cn Sept & 19-7
2. »11 gms obtained from Billings Hospita (Dniversity 0.265 » 0.033

of Chicago en Sert, £, 1953

U CLASSIFIED
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Sample (apm/gal)
L. Rain samples obtained from the University of Chicage tritium

goup.

1. No. 16: 3.4 gai.. collected in Chicagc, Bov. 17, 1952; 7.5 + 0.2
o‘n 1ni

2. No. 16t 3.8 gal.; collected in Chicago, Nov. 22, 2k, L.5 + 0.2
25, apd 26, 1952; 1.2 in.

3. Ro. 3C: 3.3 gai.; collected in Chicago, Peb. 11, 1053; 3.4 + 0.15
0.03 1n.

L. Mo. 40: 1.7 gai., collected in Chicago, Mar. 12, 1953; 0+ 0.3
0.30 in.

S. Bo. 48: 1.4 gal., collected in Chicago, Mar. 20 to 22, 2.6 + 0.3
1953; 0.05 in

6. Bo. 501 1.5 gai.; collected in Chicego, Mar. 31, 1953; 7.2+ 0.5
0.03 1n.

T. MNo. 521 2.0 gai; collected in Chicage, Apr. 3, 1953; 5.5 + 1.0
0.0k 1n

8. Bo. 561 %5 gai. collected in Chicage, Apr. 1%, 1953; 8.82 + 0.60
0.06 in.

9. Ko. 59: 1.5 gal.; eollected in Chicago, Apr. 24, 1953; h.0 + o.b
0.03 1in.

10. Bo. 60: 1.5 gal.; collected in Chicago, Apr. 30, 1953;  67.3 » 3.2
1500-1520; 0.03 ip

11. No. 61: 0.7 gal.; collected 1n Chicago, Apr. 30, 1953; 2.5 + 0.9
1830-1910; .01 ip.

12, Fo. 67: &5 gal ; collected in Chicage, May 2, 1953; 4.70 + 0.48
0.82 1n.

13. Bo. Th: S gal. collected in “hicago. June 5, 1953; 12.75 + 0.222
0.05 in.

1k, Bo. 76: 2.1 gai.; collected in Chicago, June 25, 1953; 108 + 2.5
trace

15. Bo. T7r 2.2 gal.; collected in Chicago, July 1 and 2, 7.4 +0.25
1953; 0.0k in

16. No. 79: 2.4 gal.; collected in Chicago, July 5, 1953; 5.0 + 0.k
0.20 in.

17. Bo. 86: 1.3 gal ; collected in Chicag>, July 17 %0 20, 10.4 + 0.8
1953; 0.12 1o

- I ol 4
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18.

19-

20.

23.

UNCLASSIFIED SECRET-

sq‘le s o e B 4 T NN o P e s —— -
Bo. 9C: E‘ém, ecllected 1n Chicago, Aug. 1 to 3,
1953; 0.62°4ip

No. 92: 5 gal ; collected in Chicage, Aug. 4, 1953;
0.05 in.

No. 96: 5 gal . collected ip Chicage, Sept. 11, 1953;
0.50 in.

Fo. 97: 5 gal . collected in Chicage, Bepr. 15, 1953;
0.63 1n.

Bo. 981 5 gal ; collected ir Philippine Islands,
March, 1951.

Bo. 103: .0 gal . collected 1in Chieage, Oct. 26, 1953;
0.13 in.

Other Water Samples

104530 SEERET  VFCLASSIFE

Pacific Ocean (Sante Monica Beach!: ) liters, collected
Mey 20, 19%3.

Chicago tap wvater .83 gal.; collected Out. 27, 1953
Snow

a. No, 19: 4.5 gal. colleseted in Chicago Deec. 2,
1952; .90 in

b. Bo. 331 3.4 gal ; collected in Chicage Peb. 16,
1953; +.1 in,

River Watex

a. Mississippl River wvater at Bt louis, 5.0 gal.;
collected April 17, 1953

b. JMosel River watar at Metsz, Franee *.0 ga..;
ccllected Sept. ', 195°

o, Seine River water at Nogent, Prance, 5.0 gal. .
collected Sept. ©, 1957

d. Domav River vater at Ulm, Oermany .0 gal.;
collected Bept. 12, 1953

e. No. 268; Mississippi River water st Memphis,
3.6 gal.; ecllected Peb. 4, 105°

Rain collected in Wellingtim, Nev Zesaland, Oot. I,
1953

RM-1280-AEC
-28-

dpm/gal)
2.47 + 0.35

3.8 + 0.6

13.55% + 0.59

39 +1.16
7.76 + 1.79
46.0 + 1.5
<4 + 0.4
0.39 + 0.08
3.3 + 0.4
0.61 + 0.15
<©.TT 4 0.18
0O 20.05
0 + 0.09
0 + 0.07
1.13 + 0.16
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T -29-
Sasple o (apm/gal)
a. 5 gal. .30 + 0.03
b. 5 gal. 0.23 + 0.03

N. PFilter peper from the Eaval Research Labaratary’s (d.;m"lo6 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

1. No. l: from Washington, D.C.; Oet. 12 -0 15, 70.4 4+ 12
1953; 70 howrs collection; tota. alr flw eustl-
mated as 3.b x 10° ~u. £

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  URCTASSIFIED
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APPENDIX b

POLARIZATION OF ATMOSPHERE HY ATOMIC DEBRIS
Memorandum of Discussion with Dr., Ziepek Sekere, U, C. L. A,
W W Ke.log
I have talked witr Ur. Sekers, and have ~rme tc the following general
conclusions:

© The atomic cloud from & large e=xplosi!on would have a measurable
effect on the iight-scattering abili’'y of the atmosphere, at least
for the firs: few days of 1ts existerce

o There are certair asturel fluctustiors »f the scattering of sun-
light due to air mass changes, changes '‘n -urbulence, etc., and
these natura. fluctuations could masr the passage of the atomic
cloud over a statior.

o Surface observations have been made st |08 Angeles and at Teble
Mountain {alt. 700C or 3000 £¢; ~f the .ight scattering of the
atmosphere and the sky polarizatior !Des-ribed further below.)
The observatisns are poesible only vher there are no clouds in the
sky, since ever distant clouds will effect the {1lumination of the
atmosphere overhead due tc tae!- reflected sunlight. Thus, the
method cannot he used with anv reliability from the ground except
under clear weather conditicns. Prog a high-flying aircraft one
might be adle to get observationg with more frequency, since one
could be above low clouds snd could allow for the reflected sunlight
from lov clouds by manesuvering the path of the airplane 8o as to

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

015308 BECRET  yciassiniee
LANL
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The character of .- Ceprer of poiarlia | arve cranges markedly from dey
tc day and irom ! oo Ty ovartl o swrs & rea ena of the spectrum.
It depends ¢n =h¢ ac i wiivatinn angis : Ara=, but of mcre interest te
us at the mcment r U« tungs with stmes;rert turtidity. Under glegr air
conditions cne wr Lt MiebsuTe DrLy DN L8 L L8 hay.elgh scattering, and this
ideal curve nas o -1 Toite Tk “rom this curve due to impurities
in the air a=e Ju 7 i T it i . sartlcaes witn an index cf
refracticn near =it i canspe e o~ st L lke these usuaily feound
in haze, 138 iffe er’ rone ChAng. o .u*ively opague particles, as
shown in the skt Moo ke tares p.8ce Ln the red end cf
the spectrum s giew” TRD Pt oAn U 4nc toe wata whicr Sekera shcwed
me suggested trnut o S r ! ovialli-siass inhomogeneities which
cause appreciab.e ten, & va b less,
The curves msrkec “ru: and "Miustt ooy ' ¢ «lole atmesphere frem
terizern te neciac LEsmEoa Ll oGl rLamirate .. Trils was lhe case,
fer example, wfter tr- sriugtilon of Feimes ..y wien tne "Babinet peint”
mcved out some L2 roo HOSC LB ELPVa g L€ + 2m50, and the degree
of polarizatl r a® tr- maximim 4 [ SIS L -aped Ty O e S0 percent. However,
if an atomic clcud a s WL aB e “rea L 1 nct at all certain
that the clouw wow ¢ - § . S : g e wt .l Peoa long thic fllament
due to the acticn «t wing snesr. LY SR LR Let. n oeach a case, 1t wou.d
still be nectl:ieani+ a: S5 STRN S RN TN TR ¥ -~ Lt hre cirection =f the cleud.
In discussing tre crara “erdetics o o o c .2 Wity Sexera, [ suggested
that therc mignt bte wcm- o Lhe Lioal sala.y At ar upper iimit, witn
an unkncwn pearii-ls 1. cax 8 argument, Lf the

1045310
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L19T OF REFEFENCES UNCI ASS,”ED

)

" 'Wo-ld -wide Effects of Atcm! wespons - Project SUNSHINE'®,

[

The RAND Cerporatinr Repor: =-2-1-ABC, dated August 6, 1953
{ SBCRET -RESTRICTED DATA .

2. '"'RARD-SUNSHIRE Project Confereace December 1%-17-18, 1953,
Santa Monica. California’'. ™e RAND Corporation Research
Memo ~andun "M- .75 -ABC dated De:ember 3), 1953 { SRCRET-RES-
TRICTED DATA .

5. U. 8 Awomi- Energy Commissio:. Nev Yorx Cperations Office,
''Pro ject SIMSHINE Progress frum September 1953 to January b,
1954 ', Bew Yo~k Dperat ons °f e NYO-+=7 dated Japuary 8,
1954 ( SECRET-RESTRICTED DAT:

4. Univers‘t  f rhicago, Projec JUNSHINE Bulletin No. 5, dated
Janusary « 9% {0fFicial Tae xl )

S Greerfilel & M. W w Xe log: P J Krieger, R. R. Rapp,
"'"Prenspe -t anc Barly Depos tio ¢ Rad oactive Debris from
Atami: Expicsions - Proec: AUREOLBY'. "he RAND Corporation
Report F-26° -AEC { SECRET -RESTFI(TED DATA ).

. Greerfield 5. M., '‘Yonizatlcr «f Radivactive Particles in
the Pree 4ir'’ The RANL Corpore®ion Resesarch Memorandum

M-1253-ARC { CONFIDENTIAL -REITFICTRD DATA)
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