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1)
Following the RAND SUNSHINE Report (R-Eil-m)(of the sumner of 1953,

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

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

of experimental data, particularly those of the beby sampling program of
the University of Chicago, had become available. PFor proper orientation
of the future JUNSHIRE program it appeared appropriate to call another
conference of the principal parties.

A mmll 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, 1954. (The preliminary conference is recorded as
AM-11T75-ARC. )( 2)

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

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

Alexander, L. 7. Department of Agriculture
Brown, H. C. Atomic Energy Commission
Bugher, J. C., NH.D. Atomic Energy Commission
Butts, J. 8. Atomic Rpergy Cammission
Claus, ¥. D., M.D. Atamic Energy Comsulssion
Comer, C. L. Atomic Energy Camission
Dean, L. A. Depariment of Agriculture
Drysdale, Col. T. Beadquarters, U.S8. Air Jorce
Dudley, R. A. Atamic Bnargy Cammission
Dunford, J. M. Atomie Energy Commission
Dunham, C. L., M.D. Atomic Energy Comxission
Dunning, G. M. Atomic Energy Cammission
Eisenbud, M. Atomic Energy Commission
English, 5. G. Atcmic Energy Commission
Fine, P. C. Atamic Boergy Cammission
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Gibbs, Col. J. A. U.8. Air Force

Gibson, Mal., T. A. Armed Forces Special Weapons Project
Baight, Capt. BE. H., USH Atamic Bnergy Coemission

Harley, J. Atomic Energy Commission

H113, J. B. The RAND Corporation

Kremish, A. The RAND Corporation

Kulp, J. L. Columbia University

Libby, W. P. niversity of Chicago

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

Maynard, Capt. R., USK Armed Porces 3pecial Weapons Project
Mitehell, H. H., M.D. ‘The RAND Corporatiomn

Borthrup, D. J.5. Alr Force

Pl esset, EB. H. The RAND Corpormtion

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

Wexler, H. ‘7.8, 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-
(%)
cal aspects of SUNSHINE. Ava‘lable as NU-4571, it will be referred to

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

——T¥TRODUCTION

viously, it seemed necessary for <he confarence to consider in detail
the specific prob.ems which had a.ready bHeen attacked and to recommend
a future course of acwion. According v ie main sub jects of discus-
sion were
1 scope of SUNSHINE

11, Bicloglieal Sampling

I1I Determination of the Prysical Phencmena

IV, Maximm Permissible Corcentrstion

¢ SUNSHINE Putwre

I. The Scope of SURSHINE

Dr. Bugher presented a talnlatiar 5f the present AEC yearly effort

on problems per-ainiag directly or indirectly to SUNSHINE:

TARLE |
A. OQOverall Stu.les Scientific Dollars
Man-Years (in thousands)
1. Formatin of Boab Debris -
2. Transpo™ f Bomb Debria 4 37
3. Pail-ou 1 ko
k., Bntry orf Figsion Products o Sk
5. Metabolism of Piasion Products
in Animals and Plants 25 Shly
6. Bvaluation of the Hazari tc Ma 1.3 2,050
B. 8Special Studies
1. SUESHINE 8 110
2. JTodine-13l amd others 3 64
TOPAL 200 3,349
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Thus, the SUNSHINE prdJéct Tits into s vhole framevork of research

bearing on the creation of an envirommen+al situation and man's involve-

ment.

II. Biological Sampling
A unique set of data has became available, bearing on man, or at

least prenata’ men. and his favolvement with a 81,90 contaminated environ-
ment. There are the Chicago baby measurements summarized in Appendix A.

The results indicate so far that nevwborn babies in the Chicago area
have about 1/tth SUNSHINE Unit of SroC o- sbout 1/6000th of tolerance.
On the basis of the nriginal SUNSHINE estuimete of an even distridbution
of 2.5 x 101‘ MT of debris to bring the world population up to tolerance,
4 WP wvould give the Chicago babies the observed deposition. The inte-
grated National Test Site detonation 18 of the order of 200 K*. Thus,
one must assume a significant contributiosn from the Pacific tests or an
extremely uneven distribution from the continental tests.

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

0

of the observed 3r’ "~ 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 SUNSHINE Bulletin No. 5 the 370 assays on 44 premmture

or stillborn Chicago babies are reported by Professor W. F. Libby. KNine
of these mesasurements were msde early in the project, while techniques
were being developed and tested, and are reported as less than or equal
to specified vmlues. The birth dates for the first &3 samples span the
period from July 26 to Bovember 20, 1953. The birthdate of the bith
specimen wes not stated but it was delivered %o the project on December
L, 1953. The ash weights for individual samples vary from 13.5 to 90

grems. The SroC agsays vary from 0.043 ° 0.03% to 0.5 ¥ 0.1 SUMSHINE

1045340 SECRET UNCLASSIHED
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units. The unw-ig- !

range of variat:.cr

-3.

ag avera e for o tre o, semvles {g L1665 SUNCHINE units. I°7

the nine, less ertein m=sav -, 1. =hreg - 7 and Ne. 1) are nct censlderec tne
ra ~ ey +‘x B -~ -
rowe remalining ¢ snres ie frem TL043 - D004 te D.34
<Lt oan aversp. 0 L LLE,

+ 2,06 SUNSHINL uni-
The distrisuti

SUNSHINE unite, ‘o

the reduced iis. f
Justificaticr

cbtalined by ave ~ag i

ear.ier measurenert
greater uncertain<i-
used with a welg':

a vaiue of 1% n
the averasg= of .
an eVeT&g- Vb..

ccnsiderec as r oor.

ccencentraticon
SUNSHINE units 7o
1/670C of M.P..

It snousc ¢ n
in SUNSHINE Bu. .-ty

sample anc dc n:t L1

ticne and measureme:

»
Reported bty ..

RESELE

ot ghe number - sarc.oo Taliing in intervals of C.05

t0v aw D8bles, e pive - in Figure 1. The distributicn fer
samaple . 1s ctven 0 Figure 2.

roensilering ¢ someo BU lower average vaiue tnan that

W e uh osemr.es L iriiet-d by the fact that samp.<
9/\
¢ ccabined eveora,. 0 .ate- ziikings cf Yt7 frem samples

Ao 0 0L DUNES DN undts, whereas the average of the

CrocamTaes .. . o, oar ¢ WAs .47, with considerably

{r ot counting tetistics. If the average of T.1B2 is
“roury in cbtadnta, o aversage assay frem the 44 samples,
Tea oL det e utwnicer. Tris 1s in close agreement with

ertslines frem tie recuees cist of 35 samples. Consequently

UNTHING a0 w0 e renge of Lo to LL32 will o be

¥
ertecive ~f Lo oo *uriten, tcr the Chicage bables, meas-—
e UNSHIND uni+s 0 L & the maximum permissiblie
Yy

s aderecuries o oo

»
"Lwec ir bene ,  the average cf T.15
praz b ceociom

=3
eowidcape batic: corcsanenis to W15 x 10 7 cr approximetely

el onat We wnoertels vy o, lstes for individual semplec
Mumrer ©, are has. .y cn the counting statistics fer the
coude otrer uncertain'ies wnich ere involved in other cpera-

te requirec te cbtals tle finel result of a particular assay;

«. Rulp 8t the wWaanin ten SUNSKEINL Conference.
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1.e., suc: uncsrealnt.es as are Introu e {2 tre chemical analyses, the selfl
ebsorptlen cerrecwi n- anc tre sbsc.. e o dloreticon of the ccunters are not
ircluagec.

Witi, tie cossi. exceptinn 7 we a.c.ate nelibraticn cf the counters,
there 1s pcce wvi.o o %aat =n. urcer-ain & introduced by such additional
parts of e mrsal  rooelUre BN GlL. cuparec W the uncertaintics duc tc the
ccunting =tati ti Fo  exampie e~ 1S ¢f “raternal twins were measured.
These measurime .t - mme-ices Lo a :

Tt
C A . -
o Asea, ! ;raterras Twins
. . S . e ; 5.5.0.)
R - 7% SUDRTRIera? ) ST Assay iw.o.l.
C.29 ¢ .02
0.2 £ 0022
C.17 * 0.04
C.13 2 0004
- 0.18 + C.05
.22 r C.06

Frem Tat.o Sl cleer et e woenT DetScern the measurements crn
the indivicua. 1o & S A VAR N N 4 WLltrin tre stated uncertalnties
€ue te the cowrti gy a1l i ; wwin f ¢ glven pair wocuwid have
exzerlencre Lo ser ioary envicenzm o T the commen mether, durding trne
sane gestaticr pert o le reascpas ¢ ¢rect tret esch would accumulate

< "'
the same ceoncertrat-~: » Ly

In an asse: ‘¢ we low ooenoent oo v« f rudicactive elcmuents, as are
invelved in tre " Cewerminatlors. scol o sreal intreductien ¢f figsien precuct
contaminaticn, froo 2ust weer and L nemicnls usec In the analyses, must
be carefu.ly avel . vongsequent.y, tre ac v tra® such "pre-atomic age" samples,
as the Iowa scils . oamp.es (29,6 ans - ¢ get..ercd in 1937 and the pcwdered

. ‘ 5
oilk, processe. L. ‘. 8htw no r et vity adis greatly tc the confidence

I0LS34y

—
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which can e pinced In Lre @ssays f -v..=v samc.es which shcew the presence cf

W

SECRET

Sr#,
(a) *
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

X
o
i

Ankara, Turkey. >se samnle <@ 0L ected between September 28 and

Jcteber 6, 195¢  Tie .- assays varied '--m 0 .5 r .1 §.8.U. for the tcp cne

tc two inches ¢ resvy s..uvial scti, “r-z ~var Ankera, Turkey, to 26.3 * 1.0

ra

for the tecp one in~: ¢ knex fine sandv i-ar “ream the Grabow farm in Rock

County, 4isccna :.

Samplies 1, . * an: v «=re ooids colio tez Troam farms in Illincds anc
Wisconsin anc . «re ~ac’ wussayed Ir tur serie. Tne first part consisted of the

top iayer w & iert ¢ & lacr anc tre 3w o part was a leyer 5 inches thick

extending frem -+ ce b ot L iner oe dert 7 incres. The average of the
Sr” assays fcr “re o Layers, Joiro ttow, wes L7005 5.8.U0 Tne underlying

5 inch .ayers aJsera, ~C .4l ool b

It {s clea~ ¥“riz Lhese samples wrat 'r{; {3 nct unifermly distributed,
ever. in tre ftcy -+ Loy olo=oli, o owt oany L ocalivoe

Samples & anc mrslsted ¢ cn.y e 'wr L 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 assayec s-pearately feor ﬁrq Trese date show that the leaching with
ammonium acetat: ic-s ncc remove .. C .. - ~- the calcium from the scil. Not

encugh informaticr ¢ given «itl samy.e: ant . tc compare them with samples

~ oy

l, ), 5 a.nd =’

Consequent.; . “he average ! sam;.e< .. -+, % and 7 will be taken as
representative ' t & 5r 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 ..aa 2.0,

1045345 SEERET  ICLASSIFIED
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0.0

was assayed fer Sr’ by

8-

(5)

Siversit,

# v osu.t glven Ln SUNSHEINE Bulletin Neoo 5

~8r (lrreec to 9.7 2 J.. by a more recent

e rs rex e foooany

tv & ¢ 7', The sample consisted of the
moar koo 8D ?tn and welgnhed 66 lbs. A
LXTTAarT WLt corcentrated H C4
tro e e wtrentiur content cr the stable

f thc samples.

L0 .. nicagc Beby sc Assays

*
DL S Asray:s

iet o nr eveilaloe on the stable strontium

CUND INE vermula s

cEe Lot wle. e Lne

that tne ratioc of Sr

i Colerest ‘o owse the assumptlons of
o . ;
“iT + o sell essays and the previcusly
onoert utions “cr sells and human skeletorns,
Joncertratisns L “slu.i De predicted for human samples
L v i.a trough their food {ntake, dur-

90

same as in the scil,

¢, ... uneer cquilibrium conditions.

Wwelpl ' 7 celcium in man,

we lgl 0 relcium An seil,
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e CRET 5.

W= welo Postiimle s LTO Lol o ST w Lt of cadcilum in man

N = de. Cortaole st Ll o sut oweigtt ol caicium in scii.

Slne o oUN L R gt e f « P ir per grem of celcium,
Equation 1) . s e A oot o Tv ex resses ia SUNSRINE units.

Cowe ar oo UOND IR fign | “ar o giable strentium per 1200

T
e =]

. — -y
grams of calciws &5 o GVersg. . T IV | .

e

The &vereg. «  nve. Lul.e Js' & v 0 staui- gtrentium content of scilis
{5 1.7 x . erauz ~ rernbuam oy ~ *<u ix incltes cf scili. Cemoining
thils Wit e T, L - o M yTEm , oo msnres for the (D 17 by 2 inch

sample ©! Lamcnt i U Th Lo, o L

.
¥
H
7

of stable stye ¢

ts the exnect  © e Cororamies . 0 47 re entire period of growtlh

e O . LuSU LIl ATel Lol
* Il
P, g - [ . , FO—- 1 - . -3 b e -
cencentro i A B o1l o oo Liclogicaaly zignifi
. ‘(
Cant Cnv.e  ASUoLL 0 R b o me T : 2T ovaricau depthc of sell

SNC~ wiet Loe .o RRURURIPIR S S T S . my, over for the tep £ inches ¢
scliy tner. Lo oun oanmDigulty s cneentretiorn Ver the soll is

blcloglcan.iy =lgnif: tunt LUonnere wer 1:¢ltiona. falicut, however, it {=

. . S0
procbab.e -hat - e I tLlling o woL. I eventuelli)y neke the Sro
concentration zor el wnd foom, = et B odnches of scll.

If we m3sune tow' toe wiscen Lo c.wncis soils have the same retic cof
notura. sirontizs o caw fuzm A - ;e amp.u. We predicted assey o¢f humen

materis., reflerred T AVETE&E 0 0 - .nen o osell samples 1, 3, 5, and

[
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T
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L
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at:erntium measurements for them,
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Er =7
v a:zvayed for or
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credicten ruman &ssay Velues

Hewever, they
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the scll 3o i vl wrestion o0 A0 0 sl Tre ST is remcved as the water

necessary to fu.. fanodsn o thas e © cerms .lkely that they will
t. toSeeTs Loer o Do dr persre WLt pure. The data are inade-
gquate to ¢ statl i R IR PL RN T T S . e tret this is sc. It seens

eminent.y Teascour . ok darlo o0 e toomp wrlor meost certainly must taxe

rlace in =ne w ot U v 0 T wmved o C0. o ews tnet eny materisl which fails
inwe the ves Wi, o o mie mnc ooe 4 .cr.seguently, one may fully
exXpect & VErY . A . sf ner Andees e oot nothe few cases given in

Appendix #.

. Treoal Ty o4 ae SRR woee ancurt. of faiicut measurecd in
thne olernt 4x b4 ot £y mlie ; troo r.&nt,

Tris btypessi . i Liwer an® al “ier vTooess wlil be impertant in
assessing - ol ' ¢ el

Ao dmperte st o e o e e 0 amyiiry Trogrem cencerns {tself

wiern toe veontr oo tee i mp o f hoLoe e werimer Bnd then measuring depositicn

. . . % . . . - - - e+
ol Sl bt - ~tirat- purpese s te determine

Lne strontdum-r el oo o ceke and -3.1 it m rerscteristics in the animal.

Two=weex miik veds o =il Pormos . Sy nure s ed amcunts of calcium-45
R , . o
and Sr ndlos o by spmeasar covees dum tracer in e milk oy

»
8 facter « ¥ ool o Triv weas s w0 Lignes se.ectlive retentien of

.90 , o
Sr in e andma’ . fLriber messaremers e engalie one W plcture animal

bone as ar fon-ex !.npe aechanissm oY . rracocteriztics, This perhaps
wi.. enab.e on: a8ty e o oeslowe jwbodbrium date.

Thesr equ’.ior ws 1ate are regil e o0 srly for the strentium-strentius

and strentiam= s.0d oo . me oe. o ~ . ae pfer the hepe ¢f calculaticns
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SRS TRIEEN « cazim in mer tc radium in ods
. © oA rudum-strentiun uptekes in man
€ B 8. moreervironment strontium

Agsiingt o : T Wl asvotel o juestiens cof
i osnarsay ¢ ¢<e Juesticns, impertant in them
for e DN N Jleouge-c 1o detall in NY7-4‘71(3)
38 tr, issued cencurrerntry with this
O TR " .~ rn¥.rer e were &, the pessibility
R SO o.ari et n measurements, and (b)
! 5 i trpecoiy A deseribes the tresent

(é)

Fenert BM-1163-AFEC

) T wrr =" anlt of Appencix A) is oased
Linon . Cuoalerceourie of ?rgc per "stancerd

3% ¢ * .

TS T Wy “ .

wedr amno L oo pwaation, mutaticon retes, etc.
Woan s 1 e+, Lirougn & pericd of scme

1 8 : 5, scme twenty ycars. The deta
ree sour - e’ wit. a considerabie degree of
rgarinm, 4. we/ s~ *he snimal organism, 1s able tc
urdes Ln‘y ver  sme.. ameunts of radiaticn,
ctely BLLoer ¢+ €.¢ relatec e = maximum
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Another tlc.cyice. problem whic: ta. recelveo little consideraticn sc far

in SUNShHINE is t:at ¢f ceve.opmert ¢’ carcinoms in *re broncnial treec, This
may become particu.ar.iy impertant 17 s pepucaticor 1s tec be subject teo a con-
tinual atmcspheri: "cri;” cver a pericc ¢f many years.

Showurd th= DUNGHIN: nezard ever becrame sericus, cne should be preparc.

tc reduce this rezor. trreougn ohvsice. o0 tlcleogical means,
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APPENDIX A
PROJECT SUNBHINE BULLETIN

April 1, 19
Semplie
A. Chicago babiles: seamples furnished by Drs.

E. L. Potter and L. 0. Jacobson

1. Bo. 1: Stillborn July 26, 1953, *7 weeks
gestation; 30 gms ash

2. Bo. 2: 8tillborn July 30, 1953%; & wveeks
gestation; 57 gus ash

3. No. 3: Premture; 8ept. 11, 19%3. live wveight
1830 gms; 38.3 gms ash

L. %o. 4: Premature; Sept. 3, 195%; live weight
930 gms; 24.2 gms ash; 5 months gestatiaon

5. Bo. 5: 8tillborn 8ept. 13, 1952 %9 wveeks
gestation; 58 gmus ash

6. Bo. 6: Btillborm Sept. 13, 1953; 3 weexs
gestation; 55 gus ash

7. Bo. 7: Premature; Sept. 17, 195%; live veight
660 gms; 13 gns ash

8. ¥o. 10: Stillborn Sept. 20, 1953%; 32 veeks
gestation; 25 gms ash

9. Bo. ll: BStillbomm Bept. 27, 1953; 32 wveeks
gestation; 2% gas ash

10. No. 12: 8tillborn Sept. 26, 1953; 40 veeks

. gestation; 31 gms ash

11. No. 14: Stillborn Sept. 2, 195%; 37 weeks
gestation; 35 gas ash

12, Fo. 1%: B8tillborn 8ept. 2, 195 20 wveeks
gestation; 15 gus ash

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

14, Bo. 17: B8tillbom Sept. 27, 1953; % veeks
gestation; 58 gms ash

*

AM=1280=4EC
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UNCLASSIF £

Assay .
(nit: 1/1000 allowable )

[ 4

'+

So toa

(R 4

Z0.25 % 0.05

(R 4

£0.17 % 0.0%

A

0.0mx ¥ 0.0%8

tA
"

0.058 - 0.015

0.052

(R 4

0.070

(R 2

.02t 0.0m

0.083 T 0.01k

(X

0.183 - 0.02%

0.207 -~ 0.019

(K 4

01155 O.Q:Lh

""Allowable'' = 1 miarocurie of 8rC contained in 1000 grems of caloium.
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Serple o T T

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. fk: Btillborm Oct. 10, 195 %0 weeks o.11 :o.01
gastation; 2¢.2 gns ash

18. Bo. 26: Btillborn Oct. 12, 195 30 weeks 0.19 fo0.02
gestation, 15 gne ash

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

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

21. No. 29: Premature; Oct. 12, 1953; 3 wveeks 0.2 % 0.0m
gestation; live weight 1580 gns: 32.¢ gas ash

22. No. 31: Btillborn 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 gos- 9.7 gus ash

2. Fo. 3% Premature, Oct. 29, 195%, %1 weeks 0.21 % o.c2
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%
@estation; T9.4 gms ash

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

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

gestation; live weight 1800 geas  42.5 gms ash

30. Bo. 40: Borm Bov. 7, 1955; 35 weeks gestation; 0.1 - 0.03
live veight 222° gas; 62.1 gms ash

X, Fo. 41: Btilldborp Fov. 9, 1955, 4 veeks 0.06 <+ 0.02
gestation; 568.8 gms sah
32. No. b2: Premature; Nov. 10, 1953, 35 weeks 0.15 - 0.05

gestation; live weight 2530 gns; 30.9 gus ash

1045350 SECRET URCLASSIF
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9.
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hl.

b2,

"50

b5,

~'6|
h?-

{

Sexmpl e
No. 43: 8tillborm Kov. 10, 1953; 30 weaks
gastation; 3.3 gus ash

Bo. 44: Stillborm Eov. 11, 195%; 268 weaks
gestation; 16.6 gms ash

Fo. 85: 8tillborn Mov. 11, 19%%; 28 weaks
gestation; 1.5 gns ash

Bo. b6: Btilibormn Bov. 13, 195%; % weeks
gestation; #C.93 gas ash

Bo. 47: 8tillborn Bov. 18. 195%; % weaks
gestation; 47.22 gms ash

No. 48: Btillborn Nov. 18 195%; T weeks
gestation; 21.68 gms asb

Bo. 49: Premature; Fov. 18, 1993 5 weeks
gestation; live weight 1350 ame: 29.1 gme mah

Bo. 50: Born Bov. 21, 1953; % weeks gestation
live weight 2140 gas; 53,4 gus aah

Bo. 51: 8tillborm Bov. 21 1953, XX wveeks
gestation; 47.2 gms aar

Bo. 52: B8tillborr Bov. 22. 195%: % weeks
gestation; 60.7 gms sat

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

Bo. 56: Premature; Nov. 20, 195%; 20 veeks
gestation; live weight 915 gms; 17.38 gms ash

Bo. 57: Stillborn Bov. 20, 1953 26 weexs
eestation; 15.79 gms ash

Bo. 61 8tillborn; weighed 367G gms: TO.P% gms ash
Bo. 68: Premmture; Dec. 17, 1955; sutopsy weight

£150 gne; 34 weeks gestation; 54 gms ash

Bo. 69: 8tillborn Des. 19, 19%3: 38 weexs
gestation; 41 gms ash

No. 70: B8tillbora Dea. 19, 1953: 38 weexs
gestation; 63 gms ash

Bo. Ti: Btillbdorn Dec. 22, 1953 36 weexs
gestation; 55 gus ash

104535 SECREY-
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(Unit: 1/1000 allowable)

5. RBo. 72: Stillborn Dec. 20. 193'. % weeks 0.16 + 0.Q1
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 combined 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  UNCLASSIFIED
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Ssmples furnished by Dr. A. K. Solomon, Harvard University

1. EHEarverd edult rb (Age wnown to us, 16.1 gms ash)

0 + 0.12

2. Harvard children's x-nuugu 7 yre, 7yr-, 3-1/2 yra, 0 + 0.32

lyr, 1yr, 1 yr, " wks, Juadw' 8 days, 6 days;
8.9 gns ssh’

3. Pive saxples pooled {ages unknown tc us) total ash,
13.99 gms

L. 8ix samples pooled (ages unknowr to us) total ash,
6.19 gus

Data of J. L. Eulp of Columbis Universit;
1. Ancient clsm shells {>30,000 years:
2. Modern clam shells (2 years old!

3. Wisconsin cheese {1 manth old Mmnster 20 1lbs,
TO gms calclum:

b, Wsconsin calf (2 ysars old; from Madison area)

5. Montana calf (> months old; from Lew:ston area)

6. lamont, ¥. Y., top soil (12 eqg.ft. t 2 in. down.
Extracted 66 1bs. with equmal volume - f ccncen-
trated HC1): ¥ gms calcium

Sexples furnisned by Dr. Shields Warrer

1., 8ections cof vertedbral 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. JFour samples pooled; sge range 5 to 8 weeks;
ares, Maine ani Massachusetts: 12 9% gus eah

f. Four smmples pooled; age -wmnge & .o { mouihs,;
area, Mass. and Bev Huxwpshire .1 55 gme ash

g. Thres smmples pooled; agemga)t,obyurt
area, Maine and Mas ash

1045359 SIS

0.25 + 0.03

0.26 + 0.07

< 0.018
< 0.018
1.3+ 0.09

1.9 .09
3.9 + 0.18

|+

9.5 0.11

1+

0.17 + 0.02

0.12 + 0.01

0.1> + 0.02
0.31 + 0.02
0.13 + 0.06
0.43 + 0.03

0.31 + 0.07
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(Unit: 1/1000 allowable)
2. Adult legs
a. BNo. 149913: Aaputated Bov. 16, 1953%; 0.01 + 0.006

man aged 55 yre bad lived in Massachusetts
since pre-wvar days and bad earlier migrated
from Russia; 215 gms aab

b. BNo. 149953 Amputated Nov. 13, 195*; man 0.02 + 0.003
aged 63 yrs wvas born in Nsssachusetts and
lived there all his life; 204 gms ash

c. Bo. 150895  other leg of Bo. 149933, smpu- 0.011 + o.0012

tated Dec. 3, 1953 184 gms ash

3. Root Dentine: T-1, Semple 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. W. Gault

of the Christian Medical College and Hosp: tal Vellore,
South India

1. No. 1363: Born Dec. 24, 1953; autopsy veight 0.0% 0.01
1850 gms, specimen weight 437 gms aa.d o be

full term; 35.2 gms asd

(R4

2. No. 1368: Born Jan. %, 1954; autopsy weight 0.04 0.01

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

|+

3. Bo. 139: Born Jan. %, 1954, sutopsy weight 0.0k 4+ 0.01
2350 pas; specimar weight 562 gns full term;
SO gms ash

Stil1lborm received from Dr. J. Z. Bowers cof (hiver-
sity of Utah Medicai School

Specimen weight 951 gms; ash vt 15 gms 0.194 + 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 Enston, Nevw York; Pasturs fed without
swrlementary feed; slaughtered Nov. 1, 1953; Dr. Har-
ley sald that two other ash samples of this ealf were
being sant to twu other laboratories vhich are working
on Project Sumshing. 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

~
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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. Bo. 1l JFrom Orebov farm, 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.k
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

104570 |
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(nit: 1/1000 alloweble)

Baxpl e

h. No. 8: Frem P. L. Austin Farm, McHenry 8.95 + 0.27
County Ilinois, Oct. 1, 199%: 171 gns agh

i. No. 9: From McKee farm, MeHenry Coumty, .8 + 0.3
IMlinois, Oct. 1. 19%5; 1543.%5 gas asb

J. No. 10 PFrom Blomberg farm, McBenry Comty, 9.5 + 0.3
INlinois, Oot 1 1953; 204.7 gms esd

k. No. 11 From Van Winkle farm near Wilmington 4,98 + 0.2
InNlinois, Oct. 2, 1993, 125 gms ash

Milk: These samples were Aried by Dr Arthur Swanson
at the University of Wisconsir

a. Bo. 1: Prom Grabov fam, Rock Cownty, Wisconsin; 1.7 + 0.08
Sept. 98, 1953; 75.6 gms ash

b. Bo. 2: FProm Qliver Bwain Fam, Rock County, 1.3 + 0.08
Wisconsin, Sept. 29, 195%. 64 gms ash

c. Bo. 5 JFrom 8vanson farm, Winnebego County, i.22 + 0.02
IN4inois. Sept. 29, 195%; 13%.2 a8 ash

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

Wisconsin, BSept. 29, 1655, 131 gms ash

1+

e. No. 5: From Levke farm, Dane County, Wisoconsin; 2.25 0.104

Bept. 20 15°: B8.2 gmm ash

I+

f. Mo. 6: Frop Premo farm, Columbia County, 0.97 + 0.04
Wiscons.in K 3Sept. 30, 1955, 13.7 gms ash

g. Bo. 7: JFrom Kurpeskl furm, McHenry County, 1.5 .02

Nlinois Sept. %0, 1953 199.7 gas ash

1+

h. Bo. 8: Prom P. L. Austin farm, McBenry County, 1.8 0.07

Nlinois, Oct. 1. 1953; 85 gns aar

1+

1. Bo. 9! Prom NcXee farm, MeBenry County 1.4 0.1

INlipois; Oct., 1, 1993; 140 gms as:

I+

J. No., 10: JFrom Blomberg farm, McBenry Cowumty, 1.19 + 0.07
Nlinois, Oct. 1, 1953%; 121.3 gas aah

Boil: %The calcium oxalats form of these sanmples vas
prepared by the Plant Industry Station persomnel at
Beltsvills, Maryland.

&. Bo. 1: From Grsbow farm, Rock County, Wisconsin;
Bept. 2. i9%3
l.mmmwg_n. Acv %w} 3_1.0
e BECRET Lan
R URCLASSIFIED LA




Sample

2. Knox ‘ine sgand: loam 1"--" WH -

3. Knox “ine sandv loam S-l° leav-e: Wit H
after NE &

b No, ?: Frcm 0 liver Swain farmm, <5
Wisconsir Sept. ¢, 19513

1. Knox “ine sandy logm [

N

Z. Krnox ine sandy loan 1"="; NH -

Co No. 3: F-om Iwa-son farm, ¥innea.~ wunty,
Tllineis, -ent ., -, Qw3

le carri:rt-r-l:ve 31 loa~ - = 3

<o AT cbor-liee si00 loar 1o SR
de No. 7t Feom lewqe “ar, J&re "onc “igconsin

Sept. ¥}, ¢

Jo Miami s:.t ioav, N
€. No. »: Fromr P-enc jarm, ciamnia o o,
Wiscnsin fer-, ¥, 0090S

1.0 Miami =it loar el NH &

c e Miarm,
after N: &

f. No. 1 F o
Iliincis;
1. Migmtorint doar ST g
Za Miam: =i.* i-am T 1 WH L

o No. 9- Frem Mc¥en farm, M:Herrv .o
Illineisy 2. EI
1. Drummer =3 % ohAay .oar, O- LN
Zs Sruamme T st e ax .oam, o a

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

le Orumrer o4 4. Ay ioam, G- & .

2o DJrummer si.tv - &y Loar, U-!
HCY aste NH 2

1045363

SEC -24"-"\3?57

ac e wott

AM=1250-4 EC

A ssay-25U N

507 +* C.h
.t e 0,82

By
.
ry

|+
(@]
L]
(2]

(W8

0637

[
WU
.
iy

I+

(2]

0.17

U
i+

10.2 + J.34
2,971 + 0,15
13,1+ 0.3
l‘.‘ v .{]
14,1+ 2,52

i
-
APAN
O
+

O
.
~n
O

)
| +
.

[
fte]

<
£

O
4

+

@]
L]

()
~3

1,85 + 0,0k
S.te 0.35

(Urtes 1/100C allowableg [ A S S ’ F '
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(Unit: 1/1000 allowable)

Sample
i. No. 11 Prom Van Winkle farm near Wilmington.
IDlinois; Oct. 2 105%
1. Plainfield sand, O-1'": NH,AC 3.8 + 072
2. Fiainfield sand, 1''=6'"', NH.AC 7.9 + 0.09
4. Other samples furnished by Dr, L. Alexands:

1. 1537 lowa soll samples vhich were sem: in the form
of calecium >xalats

a. Mo. C-2915: Carringtor loam O-%'' leached 0 + 0,0
wvith A0l after IH,‘AC ‘

b. Mo, C-2917: Carringlon loem., *''-11''; NH AC 0 + 0.05

2, Ankars, Turkey; Alfalfa and soil callected by a member
of the Aniara Provincial Bxtension Service Alfalfa Dem-
onstration Area >r Oct. ? and . 195 . twenty kilometers
west of Ankare

a. Alfalfa 1%.2 gms aah 2,16 + 0.16

b. 3oil; hesvy aliuvial, 1''-2'* lB.Q\C 1.17 + 0.10

3, 8Soil from India B lteville lan, Bo. <1 303%; IH.,‘AC 1.7 s+ 0.
4., Utah dried skim milk semples

a. From Weber Centra. Dairy, Logan. I\ral, 1.3 + 0.05
Oct. 195%; 255.4 zms ash

b. From Brooklawn Cresmery Co., Beave- Utah, 0.91 + 0.02
Oct. 19%3; 266 . gms ash

5, 1943 powdered vhole m'lk. area Tepreserted mot known; 0 + 0.008

73.8 ums ssb
K. Rgg shells

1. 250 gma obtained from Coffes Shop at tre Uriversity  0.485 + 0,062
of Chicago on Sept & 10-7

2. M) gms obtained from Blllings Bosgpital hiversity 0.264 ¢+ 0.033
of Chicago ¢m Sert. £, 19%3

— CHE+- UFCLASSIFIED
0453064 “::_':"_;"2 . LAN'




Sample
L. Rain samples obtalned from the Umiversity of Chicage tritium
gp -
1. No. 16: 3.4 gai.. collected in Chicago, Bov. 17, 1952;
05-1.1 mP
2. No. 16: 3.8 gal.; collected in Chicago, Nov. 22, 2k,
25, and 26, 1952; 1.24 in.
3. Ro. 30: 3.9 gal.; collected in Chicago, PYeb. 11, 1053;
0.03 1in.
L., Mo. 80: 1.7 gai., collected in Chicago, Mmr. 12, 1953;
0.30 in.
S. Bo. 48: 1.4 gal.; collected in Chicago, Mar. 20 to 22,
1953; 0.05 tn
6. Ho. 501 1.5 gai.; collected in Chicego, Mar. 31, 1953;
0.03 1n.
T. Wo. 51t 2.0 gai; collected in Chicage, Apr. *, 1953;
0.04 1n.
8. Bo. 561 %5 gal. collected in Chicage, Apr. 1%, 1953;
0.06 1n.
9. Ko. 59: 1.5 gal.; esollected in Chicago, Apr. 24, 1953;
°l03 i.nl
10. Bo. 60t 1.5 gal.; collscted in Chicago, Apr. 30, 1953;
1500-1520; 0.03 io.
11. No. 61: 0.7 gal.; collescted in Chicago, Apr. 30, 1953;
1830-1910; .01 ip.
12. Bo. 671 25 gal ; collected in Chicagc, May 2, 1953;
0.82 1n.
13. Bo. Th: S gal.. collected in “hicago, Jups 5, 1953;
0.05 in.
14, Bo. 76: 2.1 gai.; collected in Chicago, June 25, 1953;
trace
15. Bo. T7Tv 2.2 gal.; collected in Chicago, July 1 and 2,
1953; 0.0 in
16. No. 791 2.4 gal.; collected in Chicago, July 5, 1953;
0.20 4n.
17. Bo. 86: 1.3 gal ; collected in Chieag>, July 17 %o 20,
1953; 0.12 ixm.
- S1RE
ICUs:n0 i U

UNCLASSIFIED SEERTI— -1230-450

(dpm/gnl)

7.5 0.2

i+

Lk.s + 0.2

3.4 + 0.15

5.5 + 1.0
8.82 + 0.60
4.0 + 0.4

6703 : 3'2

4,70 + 0.L8
12.75 + 0.222
108+ 2.5

7.4 + 0.25

$.0 + 0.b

10.5 + 0.8

LASSIFIET
LANL



UNCLASSIFIED SECRET-
Sample T T P
18. Bo. 90: &i‘,ga..,, ecllected in Chicago, Aug. 1 to 3,
1953; 0.62°1p

19. Ho. 92: 5 gal ; collected in Chicage, Aug. &, 1953;
0.05 {n.

20. No. 96: 5 gai . sollected ip Chicagc, Sept. ll, 1953;
0.50 in.

21. Hoé 97t S gal . collected i1n Chicagce. Hep*. 15, 1953;
0.63 tn.

22. Bo. 981 5 gal i collected ir Philippine Islands,
March, 195%.

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

Other Water Bamples

M=-1280-AEC
-28-

dpm/gal)
2,47 + 0.35

3.48 ¢+ 0.6

13.54 + 0.59

39

7.76

k6.0

1. Pucific Ocean {Bante Monica Beach!: ) liters, callected <1

May 20, 193.
2. Chicago tap water $.83 gal., collected Oat. 27, 1953
3. Snow

a. No. 19: 4.5 gal.: colleated ir Chicago Dee. 2,
1952; .90 in

b. Bo. 33:1 3.¢ gal ; collected in Chicagc Peb. 16,
1953; 7.1 1n.

4, River Wate:

a. Migsissippi River wvater at Bt Louls, 5.0 gal.;
collected April 17, 1953

b. Mosel Fiver wvatar at Metz, FPrabnee .0 ga..;
callected Sepr. 7, 195-

o. Seipe River wvater at Nogent, France, 5.0 gal.:
collected Sept. ©, 195%

4. Domav River wvater at Ulm, Jermany 5.0 gal.}
collected Bept. 12, 1983

e. No. 28; Mississipp!l River water st Mamphis,
3.6 ga).; ecllected Peb. &, 105°

S. Rain collascted in Wellingtsn, Nev Zealani, Oet. 1,
1953

1045390 31

0.39

1.13

+
hat

i+

|+

1+

I+

1.16

1.79

1.5

0.4

0.08

0.4

0.15

0.18

0.05

0.09

0.07

0.16




UNCLASSIFIED s e

i -29-
Sasple oo (apm/gal)
a. 5 gal. .30 + 0.03
b. S gal. 0.23 + 0.03

6

B. 7Filter peper from the Baval Ressarch labaratary’s (dpm,/10 cu. ft. of air)
routine air filtration program. Army Chemical
Coarps Type 5 papar, 99% efficient down to parti-
cles of a few tenths microns diameter, 73% efficient
far particles .0. to 001 microns in Alametar

l. ¥o. 1: from Washington, D.C.; Oet. 12 w0 15, 70.4 + 12
1953; 70 howrs collection; tota. alr 1w euti-
mated as 3.h x 10° ~u. P

2. No. 2: from Kodiak, Alaskm; Rov. ." e 23, 1953, 8.53 + 1.5

120 bours ¢ollection: total alr flow es imeted
a8 1T x 10° ¢tu. .

These dats are complete t Aate

¥ r Lidyy
Untversity of Chicago

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.

045308 BECRET  yycLassifies
LANL
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UNCLASSIFIED

The character of eprer of oolarloa | J4rve ¢! anges markedly from day
tc day and irom ! o Ty oTAN UL LLsl & rea end of the spectrum.
It depends ¢n =ie mc i clivvatior angie ‘¢ ura=, but ~f mcre interest te
us at the mcment r L« ctmnge with o mtmes;sert turtidity. Under glegr air
conditions cne wo Lt liegsule D00y X LE LA Lay.elgh scattering, anc this
{deal curve nas oo Lot Tre LxCarsi “rom this curve due te impurities
in the air are Ju ¢ T a0 ns particaes with an index cf
refracticn near o it ! ~ansTe er * st oaixe these usuelly feound
in haze, 15 iffe er o b ChAang o .av{v:ly ~paque partlicles, as
shown in the skei Moo oproer o Liee tares .ace in the red end cf
the spectrum is grea” rar thet o nn U ant L€ cata whicr Sekera shcwed
me suggested tnmt S N r Do wia.i-8 8.+ inhomegenelties which
cause appreciab.e ten, £ T8’ SRV le38,
The curves msrksc "rex oand Tiust’ oo "¢ «tCole atmesphere frem
terizern to o neclec ‘ AbsEoud wionoal rLamirate.. Trils was lhe case,
fer exampie, witer - sruptien o f Ppioe ..y w:en tne "Bablnet peint”
meved out some L2 ! o HOSC LB ELPva 40 .k + 2m5c, and the degree
cf polariza+tl r a® tr- ;paximim . R SIS AR -aked Ty 0 te 20 percent. However,
if an atomic :lcug & as WO O LG Tasle rear L. 1+ net at ail 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
- SECRET
10453140 il
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particlies ned & o lame 2 st L ‘ partic.re Ln the
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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
Atomic Bxpansicons - Proec: AURROLEY' T™e 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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