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RAND SUNSHINE PRGJECT

Conference December 16, 17, 18, 1953

Santa Monica, California

I. INTRODUCTION

The conference was convened to consider the experimental de

since the study conducted during ewmser 1953 (mm ‘ReportR-251-

Following the report of last sumum?r,the Division of Biolog

let a contract with the University of Chicago for the nmsasure~n

dozen samples as quickly as possible in order that the program b

oriented. This is referred to in the R.MI)SUNSHINE Report as th

Program. The Chicago group has completed analysis on about 100

Their data aud some data frcunother groups are presented in 4pe

In Appendix A the unit known as the SUNSHINE UHIT is 2.2 di

per minute of Sr90 Per m of calcium. ~s iS l/1000th Of the

Der!nissibleconcentration. A “standard man” has lCQG grams of c

his bOdy. Since the naximum permlseible concentration is one ml

standard man it follovs, since 1 mlcrocurie of Srm iS 2.2106 dp

SURSHINE UNIT is l/100Cth of zmxlnnunpennissible concentrateion.

tit iS Wed for both CLll~S W food. It is, of course, @os

this unit for ~ and water and other types of saa@es which do

calcium. In these samples the actual Sr9C 6pecific activities si

tn disintegrations per minute per gallon in

The costs f= the Chicago ma ~ts

since they indicate the budget likely ta be

the case of ralmwate

are 131terestingin t

required for PROJECT
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in the illtUre. They are summarized in Appendti B. It IS seen h

cost averaged about $3(?Cper sample. Of course, it should be bo

that a University Labo=tory denotes many services which would n

procurable in other environmmts but it should also be borne in

that the capital equlpmmt M in hand) that the cost

project Is much higher per saqle earlier in history

It can be seen from experience on hand that a figure

Of G6=liS:

of the pro$

3Jke $100 t

sample wilJ be most likely in the future, and that the possiblll

It much below this is rather remote except for certain particuk

samples. lhxthermore, AEC admlnistratIve costs have not been co]

One could, for example, say that rain sszrpleis much less e~ens;

h~ sample assay has the large cost of ashiag vhlch cannot be [

averaging over the broad spectrum of samples which are likely to

the figure is s-thing like #MO - ~150 per sample.

11. IEDUCTICLS

Cursory perusal of the data contained in tbc Pilot Assay Prc

Chicago SUNSHINE bdicates the following:

A. Ffewbornbabies in the Chicago area have about l/6th SUM

of Srm or about l/6000th of tolerance. In other words, there U

disintegrations per mlmte of Sr%J per gram of calcium in these k

W.de fluctuations from this avemge occur. It was strongly sugge

conference that mdl.cal mmrds be examined to see whether any cc

exist; when the additional 30 babies mu on ham-lI.mC?xlcag9hme

thetotal mmberofda~ maybe suchthat anmiicalseamhvlll r

HN5303
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B. It appears fmm the agreent between the Utah, Wiscons

assays for cheese and milk that Srw dissemination wchanlsm is

Indicate considerable un.lformlty in this distributIon. In other

appears from these that Srw lU3ynot be likely to Vary as much a

anticipated. It is tme that the data on which this conclusion

inadequate,but mcalllag the conclusions of the RAND SUHSHINH SI

that stratospbric dissemination and stomge were most likely, t[

tlw failure of the long

-re than a few percent

are correct in strongly

range fall-out group under Dr. Eisenbud <

of the total debris fhm the MIKE shot a’

indicatl.ngthat tha SrW content does MI

from spot to spot at least in the northern hemisphere. This cow

possibly at variance vith deduction A if 1/6 of a SUIVSHIIJEUNIY :

regarded as high on a world-wide basis. However, the expected Cl

average cannot be theoretically predicted on the basis of the pm

c. The data available strongly indicate that river waters E

least much less contaminated than min. It would seem that the ~

soil is the explanation of their purity. m *X Is renmved as

to the rivers from the spot where it fell as rain. F&ther data

fully establish this point but it seems likely that they will.

D. It ~ that sea food in general till be pure. The dat

to es~lish this but the indications am that this is so. It se

reasmable on the basis of the mixing which most certainly must t

the action of the uave6 In the ocean, that any material uhich fal

Will rapidly Sllxand be muted. Con9equen**, ome may ilU.y ~

assay as has indeed been fared in * few cases given in Appemiix

1045304 IMcl
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E. With these general conclusions In mind ve may discuss t]

1. Future Tests

It would seem from the results now available that a

number of future tests of about the Castle scale vould be P

misslble, and that continuing efforts to determine the dist]

bution of Sr90 are not llkely to upset this conclusion. It

necessfuy, hovever, to make one exception; ~ly, the test!

large weapons =e likely to lead to local

fraction of the fission products produced

carefully examined from the point of view

fall-out of appre(

and should be mSi

of’the SUIWEINE PI

Additionally, there should be the xxmt minute and detailed

exaadnation of my tests of the deep Undemiater or deep &

ground variety Involving either thermonuclear or large scal~

fission veapons.

2. Warfare

The only c~nt on this point that the conference made

that civilian defense against Sr90 mi@t be eccomplistid by

simple device as the use of a talcium-rich diet. The confex

therefore strongly suggests that the Division of Biology ani

institute studies of the pal.li,atIve effects of the addftion

soluble talclum to the diet. For exaqle, the effect of a c

such as calcitunglutonate on t& Srw uptake. In other vord

by the use of Sr89 to avoid hazards to the individual a

89 ~
study mlgbtbemadeonhumns oftharateatwhich Sr

the diet is assimilated nomally amitlxmin~caee ofa

1045305
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diet vith talcium glutonate added. It seeinedto the group t

there might be other ways of preventing widespread Sr!?0-

but that this would bc one of the simplest and it Is obvious

data should be obtained ~diately.

Another point indicated by the data and the underl@ng F

principles themselves is that changing to a seafood diet ~

very ~~eatly the hazard due to Sr9Q exposure.

rII. sUNSEfm I’VTURE

The purpose of the Pilot Assay Program was

the Cacts of Srw distribution but also to make

the Full Scale A6say. On the basis of the dats

not only enllghts

it possible to be

given above from

obtained this fall, it seems possible to develop acme tentative c

the direction which the SUNSHINE PRCJECT should take in the .futw

A. Who Should Make the lleasur~nts?

The procedure developed is one that is quite simple and

relatively little chemical training and only the staudard low lew

techniques. The Analytical Method is discussed in Appendix C. B

amount of radioactivity being xeasured Is so SXXA1lthat the !mst

6~S of Ckcullillessare essential. ‘l%ehabits of procedure

to this luu-level assay are perhaps more difiicult to acquire ths

understanding of the prlnciples of ckwn.icalseparation and the @

measurements being made. It would seem that groups selected to c

PRGTECT should perhaps coxssto Chicago ad learn procedures, but

partfc~ly should complete one or two assays in order to beccaw

104530b
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Possible groups i or continuance of the SUNSHINE ~asuremmt

the National laboratories such as the Ar&mne, Brookhaven, and i

the Los Alams Health Division in uhich Dr. E. C. hderson, a me

in low-level techniques, is emplo~d. Industrial companies seem

to serve the purposes of the ProJect, in that the= seems to be

sibility that they are in a position to make measurements wlthou

devel~nt and training. We hope that thiB SltU8tiOn - than

not only Project SUNSHINE but all of the low-level applications

md industry await the offerings of these ~asurement services b

If one were wiXllng to train the personnel, ths companies could,

perform the masuremmts; this providing they would &LLow contin

by outside personnel to guaran-zeethe reliability of the ~asure

techniques until they had learned the procedure. Whether this t

~mnt is practical or not is difficult to decide but it do

it is not likely to be very satisfactory. *ng the conpanles d

be considered are those in the counter and radhchemical busines

groups as North krican Aviation, Stanford Research, Armour Resu

and many others.

B. How Much

As shown

will tlM FuJJ-scsJJ3SUNSHINE Assay cost?

in the Introduction, it seems likely that the I

cost about $100 per sample in the end. So, the cost will be deti

by the number of -h assayed. St is to be borne in mind that

are e6sent,idly much *ier and cheaper than others. Bcxiiesand

1045301
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intrinsicallymuch sme

reduction of the sample

expensive than either rains or foods bet

to a nmasureable form is in itself mre

Bodies require cremation and soils require ertensive chemical e

controUed conditloae. In the mnths of September, &tober, Ncn

Jkceiber of 1953, the Chicago WNSHINE Pilot Assay group msum

eauples. This averages about 1 per day. Of course this Inclurh

of the technique and the acqulsition of the maJor a~tus nec~

itlstobe remembered that ill

all of the apparatus ~eseary

functioning at the University.

period of nmwa6uremnt, and

hand dUW3stktiy, OZE Cm

higlxr rata of ma ~nt

nov

the early stages of the Chicago f

was bomoued from laboratories al

However, the samples ~ ecqufi

tit the sample acquisition p-

p-swmbly expect many more meas~

frun * group. !l%labeingonlya?~

ve cam anticipate that a full-scale program pursuing the points

more samples. Assuming 10 samples per day as a fIgure, we have

betveen #300,000 and #3.,(X)0,000per year as an estimte for the

SUNSHIIIEAesay.

c. How ~ Will the SUMHINE PROJECT Exist?

The conference debated thfs question at length and cone

as far as we can determl.neat the present the, it ut run for

or -e yuum and that dur* this future period the contlnuanc

be discussed again.

104WI8 M!CL
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The conference

Iv. l?3EFUTURE SAMPLING PROGRAM

discussed the adequacy of the present sax@4

and concluded that It vas quite adequate for the United States bl

inadequate abrcxui. It vas the feeliag by many of the mmbers of

that this vas due alnmst entirely to the difficulty of operating

secrecy ccxxlitIons. Som of the group felt that this vould be p]1

difficult ami that foreign assay vith anything like the ccxnplete]

foreseeable in tb United S~tes till be impossibly difficult ti

rehxatlon of the secrecy reguktions occurB. The ar~nt is a

one; one cannot buy babies or human nmterials or the effort to lx

of rain water and Shtp it. These things are not purchasable be{

vho must do them are people so barned, and so interested othenc

money that could be Involved would be of no consequence. The Od

obtaining the samples Is b obtain the cooperation of Lhe forei@

and this can be done only by telling them vhat the point or the I

the plan of the nation is. It is not clear that it is neces~

about the assays ob~~d, how radioactive peuple actually ~ c

the danger is. It is probably clear that it is necessary to infc

the ovefl likelihood of the danger and that the problem is one

importance. So it seems to a group in the conference that the CE

at the ~nt 1s largely betveen Ignorance of the foreign situatj

hope that tk SUNSEIEE hazard be kept secret and a flank admissic

puxpee of the S.mmm3 PROJECT together vith the pruper empbasti

~tilan aspects and an abillty ar Oppm%ululty to assay * u

104530%
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A. The sampling

assay of the world at

prcgram is therefore nGt likely to yield z

the present time as far as human material:

It does seem clear that one can sample quite adequately for focx

milk solids or milk products. The correlation that can be obta:
●

United States, particularly In the Chicago area, may be suffici<

together with the few foreign human samples vhich are likely to

sane gemeral Conclusjcm can thus be drtmm.

B. It seems clear from the examination of

the “Chicago Baby Progmm” should be centinued,

also see&s deslmible that another “Baby Series”

the data presenl

perhaps at a la

be s~ed, pre~

Salt Lake area, to check with certaimty the preliminary nsults

ITIUksamples, to detemine whether the strontium hazard in Salt

verse than it is In Chicago.

c. It seems clear to the conference that more use should 1

anhal bones, particularly calf bones. This kind of material be

all over the world, a program should be instituted to obtain the

Immediately and to set up ashing facilities so that the bones cs

at the lowest cost.

D. The milk solids

that this type of sample

E. The measurement

and cheese samples look so promishg at

should be emphasized b the future.

of adults should be undertaken immdiat

clear from the general printiples that, as set forth in last

SUXSHIHE Report, adults should have essentially zero assay.

point has not b8en established expe~ntally and the result

Ha

is

that it must and should be es~lished in the Inmediate futm.

IUSIF IED
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- wi~ ~ertm a =a==ment on one or tvo

likely that an ordinary cranatorium ~ operate

UNCU

speckns provi(

under sufficlerx

conditions from the radlochemical point of view

do the cremation.

F. It seenud clear to the conference that

cooperation with the Brltish vould bear further

that itcanbeel

the possibility (

examination. The

vas avare, however, that there were several considerateions vhlch

such c~ration.

v. THE CASTLE SAWUJYG PRCUW4 ~

A. Task Force

It SQ~SXS

VW OF THE SUMSHINE PROJECT

that the MIKE shot at IVY had no fall+ut 6ta

region most Ilkely for local falJ-out. ~iS occurred

had been planned appeared to be security risks in the

like subnmrlnes; so they we= elhinated. The result

because the

sense that

Is that we

vlth certainty whether 90 percent of lhs MIKE debri6 fe3J out vlt

miles of the test site, and thereby vas missed. A detailed diecu

~int is given In Appendix D. The facts at the present tirm?are

assay indicate6 that only a fev percent of the MIKE dabris could :

~ w P-e elm on t~ e=th’s s@ace, so ve m left with

conclusion that the MIKE debris either Is still in the stratosphe

Pacific ocean.

Rsrtherzmre, the elaborate preparations for determining <

Of rise of the cloud and the vlnd velocities at vartcxs heights u

104531[
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RAYWINDmethodolw vem ell.minatedalso. This would have given

of rise of the cloud and the direction of the winds at various h

xetters being extremely Important for the ccn=mlation of any 10C

that did occur with nnteorological conditions and allowing the p

for ftxturetests of local fall-out. The cofierence therefOre co

it is of’ the utwst importance that local sampllng all around, P

in the doun-wind di~tion, be done at the CASTLE tests. It is

that the

fhnction

thi6 WSS

smasurements on height of rise of the cloud and veloci%

of hei@t ushg the RAYKU%D methodology be used. A Cm

sent by the conference to the CM* of the Atomic Em

(Appendix E to this Report).

B. World-wide Sampling

It seems clear that

in Connection with CASTLE.

the tissemtnation Of radioactivity (

world can be ~asured in a nun&erof ways, but stnce the time is f

sec~cy conditions or restrictions are such to prevent any use o:

of the red. purpose of the program, some conferees agreed that t]

SUNSHINE PROJECT should proceed to instItute a world-wide rati-s~

for next 14amh, April, lky, June and July using the project now ~

the Wnlverslty, on the “@currence of Tritlum in Nature’tas a COT

At the present t- water samples are bdng acquired fram all cnn

allow for measurement of the tritium content in an effort to detc

distrlbutian of cosmic-ray-produced tritium. These samples can 1

we~ used for strontium assay Without in any =y C~ them fc

aseay. The procedure 1s simply to add soluble st=ch and salt lx

1045312
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precipitate it out, oxihte or carbo-te and to tske the filtrati

vith the tritlum analysis. The strontium salt precipated is the~

the strontium 90 ELssey. Xn this manner the rains included in Apj

in general been umsured for tritium as well, or are in the proc{

measured. Practically all of the samples listed In Appendix A M

from the T’ritiumPro*ct. It s~~ mfiy that the Chicago ‘IYit:

write to perhaps MM pkes to people whc have already been colh

the rain and vater saqllnG program and ask then to take the .SLN

to the proJect v3JJ be only the cost of c~icat ion and tmnsp

canning of the samples. It was decided by the conference that II

of practicality and ease of acquisition, the suggestion wodd be

collection be made from dovn-spouts and that the collector be ad

the roo: area and the date, time and location. San@es should tl

aa shipped directly to Chicago and payment made Ior my costs o

involved. This program wilJ be instituted under the C“hicagoSW

~iO otiei’-St tin -S thought

time before the test series begin.

to be practical iu view of

VI. CGNCURRIXT BICLW IC.ALRESZARC3 ?ZCGR4X

The conference uqjed most strongly a centinuation of the bi

researc~ programs related to the SUNSEIHE Prom. Particularly

w
the work on the Maximum Permissible Concentration of Sr .

fo45313
~“-

......... --—,-—__.,.,
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APPENDiX A

PROJECT SUNSHIXE PIIJX ASSAY ~ULTS

December 18, 1953

Sample

A-. Chicago babies: samples furnished by Drs.
E. L. Potter and L. O. Jacobson

1.

2.

3.

4.

5.

6.

7.

8.

9*

10.

Il.

M.

13.

No. 1: stiU.&~ JUMT 26, 1953; 37 =ks
geutation; 90 gms ash

No. 2: StInborn July 30, 1953; 29 weeks

gestation; 57 gms ash

no. 3: Premature; Sept. 11, 1953; live velght
1830 @ns; 38.3 w ash

w. 4: Premature; Sept. 5, 1953; live uelght
9N 8x=; 24.2 m ash; 6 ~nth6 ge8titi~

No. 5: StiUborn Sept. 15, 1%3; 39 as
gestation; 58 gms ash

1?0. 6: RUO= -t. 13} 1953j 38 W*

gestation; 65 mgs ash

~o. 7: Pn=fmture; Sept. 17, 1953; live veight
660 gins;13 gms ash

No. 10: StlUborn Sept. 20, 1953; 32 veeks
gestation; 25 gms ash

Ho. 11: Stillborn Sept. 27, 1953; 32 weeks
ge6tation; 24 gms ash

rJo.12: st~ sept. 26, 1953; 40 weks
geGtation; 81 gms ash

No. lk: Stillboxn Sept. 26, 1953; 37 -S
gestation; 35 gms ash

No. 15: Stmorn Sept. 28, 1953; 20 weeks
gestation; 18 P ash

No. I& Stlllbonl Sept. 24, 1953; * *B
gestitiOn~ 52 ~ *

H145314
~.

.. --”” -“-’

UNCI

Assi
(Wnit: 1/1(

~ 0,

< 0,

< 0,

< 0,

< 0.

c 0.

< 0.

0.

o*’

o.

0.:

UNClm

$SIFIED

&l175-AEc
?-30-53
13 -

Allovable)

+ 0.04

+ 0.08

: 0.1

+ 0.1

+ 0.038

~ 0.015

~ 0.052

+ o.031

~ 0.014

~ 0.024

? 0.019

L P N 1..



UNC1/ SIFIED
-IL75 -Am
-30-53
14 -

lmable)

+ 0.01

+ 0.02

+ 0.023

~ 0.01

+ O.ockl

: c.o~

: C.051

~ 0.013

~ 0.02C

+ (j. Cl

~ 0.C3

+ 0.04

+ 0.02

+ 0.04

Sample Assay
(unit: l@XX

14. I’Jo.17: Still.bornSept. ~, 1953; 36 weeks
geS-tiOnj 88 #m ash

o.

15. NO. 18: Stillborn Sept. 28, 1953j 39 weeks
gestitzon; 72 gms ash

o.

16. 30. 19: Stil.llmrnOct. 7, 1953; 36 weeks
gestation; 46 m ash

o.

17. ~JO.24: Stillborn Oct. 10, 1953; 30 weeks
gestation; 26.2 ~ ash

o.

18. No. 27: Born Sept. 30, 1953; live weight
2400 W; 39 -S ~6titioni 61 ~ *

o.

19. No. 2& Stillborn Oct. lk, 1953; 36 weeks
gestation; 15.2 gms ash

o.

20. No. 29: P~~; &t. E, w3; 36 VQ&S
gestation; live veight M80 W; 42.6 ~ ash

o.

21. NC. 31: Stillborn Oct. ~, 1953; 39 weeks
gestation: 75.7 gms ash

o.

c.’

~3. !Jo.~~: Premature; Oct. 29, 1953; 31 weeks
gestation; live weight UjO gins;27.> gms ash

o.

24. No. 34: Stillborn Nov. 2, 1953; 3b WCek6
gestation; 57.3 x ash

o.

25. No. ~: stuborn NOV. 8, 19s3; 36 web
gestation; 79.4 gms ash

o.

26. No. 38: StlUWrn Nuv. 8, 1953; 34 veeka
gestation; 46.6 gms ash

o.

~. No. 39: Premature Nw. 9, 1953; 32 weeks
gestatioxq Mye velght 18010gins;42.5 gms ash

o.

28. No. 40: BO~ WV. 7, 1953; 39 ~b es~tloni
live weight 2225 gins;62.1 gms ash

~ 0.025

+ 0.02

v..

0.0629. IJo.41: stillbornNOV. 9, 1953; * -es
gestatlonj 58.8 gms ash

UNCM $SIFI
m5315

L.ANL



3G.

31.

32.

33.

34.

Sample

No. 42: Prematm; WV. 10, 1953; 38 weeks
gestation; live veight 2530 gins;50.5 gms ash

No. 43: Stillborn I?ov.10, 19j3; 30 Weeks
gestation; 34.3 gms ash

No. 44: Stillborn Nov. U, 1953; 28 weks
gestatioq S.6 gms ash

No. 45: Stillborn NOV. u, 1953; 28 weeks
gestation; 13.5 gms ash

Later mXlkings frombabies Nos. 2, 3, 4, and 5 were

UNCIA

Assay
(unit: 1/10(

0.1

0.1

0.1

0.:

0.3
c~lsed for average

B. Sa!@es fhrnished by Dr. A. K. Solcmxm, Harvard University

1. Hamard adult rib (Age unknown

2. ~ ch5Mren’s ribs (Ages:
1 yro, 1 yr., 5 wk., 12 days,

to us; 16.1 gms ash) G

7 Y=., 7 ins., 3-1/2 vs., O
8 d+w, 6 days; 8.9 gms ash)

l.. Data of J. L. Kulp of Columbia University

1. Ancient CW she~s (> 30,000 years) < O.c

2. Y&~ cl~ shells (~ years old) < C.c

3. Wisconsin cheese (1 month old
70 gms calcium)

4. Wisconsin calf (2 years old;

M&terj 2G lbs; 1:● -

fmm Madison amea) 1.s

5. }-tam Cti- (6 months OM; from He-ton ma) 3.s

6. Lwmnt, E.Y., top soil (12 Sq. ft. to 2 in. lG.S
down. *raCted 66 lbs. With equal VOl~ Of
concentrated HC1); 36 gms calcium

D. Section

1., No.

2. No.

of vertubral coluxm and ribs furnished by Dr. Shields Wmn

2’26: &e 3-3/12 years; WS. ; 24 P ash 0.1

232: ~ seven pare; area, Ohio; 17 z ash 0.1

l~453tb

SIFIED
:&lJ75-AEC
2-3C’-53
15 -

allowable)

~ 0.05

+ 0.03

+ 0.02

+ 0.02-

? + C.cn

: 0.32

+ 0.32

+ 0.09

+ 0.18

+ O.11

+ 0.01



IJNCM

Sample Assay
(unit: l/lCCX

D.(Cont.)

3.

4.

5.

6.

7.

No. 237: Age seven years, elev& nmnths; area, Maine; o.
18.7gms ash

Groq I: Pooled ~les , 218, 221, 225 w 228; < 0.
ages xmnged &cm 1 to 30 daYs: Massachusettsz
17.22giUSS.Sh

-.

G- 11: Pooled samples, 219, 220, 2%
wes ranged from 6 to 8 weeks; Mine w
X2.95 @s ash

.

and 243; < 0.
Ua8sachusetts; -

Group III: Pooled samplas I?os.230, 235, 24o and 250;
ages ranged from 4 to 6 snnths; ~ssactisetts -
New Hampshire; 11.58 gms ash

Group r~: Pooled samples 241, 247 and 2j~ ages ranged
from 3 to 6 years; Mime and %ssachusetts; ~. 56 & ash

E. Cheese SampMg

1.

2.

3.

4.

5.

Wiscomin Sviss (17-5lbs; from smound 1~
in Green Comtyj ~=-d JulY 3$ 1%3);
120.9 P ash

@orted Swiss (19 lbs; !3vitzerlnnd);353 @s ssh

Japane2e :ki;i (1G lbsj processed; obtained b-yJ. Z.
Mayer; area represented - T- or Osaka, Honshu
Island, Japan); 243.4 gms ash

Japanese Hokhido (10 lbs; natural; obta~d by
J. E. Myer; area represented . Hokkaldo Island,
Jqm); 15z2.8 gms -h

Wisccmsln &er (18 lb frcsnDodge County, Wisconsin);

o.

0.

1.

L

1.

0.(

2*(
mamxfactunsd exxiof July, 1953; ~ gms ash

F. Chicago milk shed S~kS: Dr. Lyb Alexaud.erof the Us.
Dept. of Agriculture collected milk-alfalfa-soil samples
trom several faxms h Illlnois and Uisconsln. We have not
received the soil samples yet, bti folladng are the alffalfa
and milk semples uhkh have been processed.

1. A.LfM.fa: ‘Ibse sawples were dried and ground (but not
vaahed) by Dr. N. Sally of ~ National lab.

f(u+53n
.— - UCLA

WED
M-1175-Am
.2-3C-53
.16-

Movable )

+ 0.02

+ 0.03

+ 0.02

+ 0.03

+ O.q

+ G.Gk3

51Fm
L.ANL



a)

b)

c)

d)

e)

UNC1

Sample Assny
(unit: l/la

No. 1: From Grabow Fare, Rock County, Wisconsin; -< 1.2(
140.5 gms ash

no. 3: From Swanson fare, Winnebago County, Illinois; ~ 7,
Sept. 29, 1953;123.o SIRSash

l?o.5: 1’% Lewke farm, Dane County, Wisconsin; < 20,
Sept. 30, 1953;137.0 gms ash

No. 7: From Kurpecki farm, 14cHenryCounty, IIJ.; < 7*
Sept. 30, 1953; 152.5 ~ ash

!90.9: From McKee fare; McHenry County, IXMnois; < 14,—
143.5 SUM ash

2. Milk: These samples were dried by Dr. AX%hur Swanson at the
University of Wisconsin.

a) No. 1: From ~lV3bOU fare, Rock County, Mi6CO~ti; 1.
sept. 28, 1953; 75.6 gms ash

b) No. 3: From Swanson farm, Wlnneba@ County$ Ill.; 1.
Sept. 29, 1953;134.2 gms ash

c) Noe 5: Frcm Lewke faz?n,Dane Ccnznty, Wi8cu h j 2.
Sept. 30, 1953; 88.2 gms ash

d) No. 7: Frcm Xirpeski farm, 14cHe~ County, Ill.; 1.

Sept. 30, 1953; 199.9 gms ash

e) No. 9: From McKee farm, McHeW County, Ill.; 1.
Oct. 1, 1953; 149 gms ash

3. soil: These samples were processed to the calcium
o,xalateform by Dr. Alexander’s group at Beltsvflle, Maryland

a) No. 1: Rom Grabow fare, Rock County, Wisconsin;
sept. 28, 1953; KZWX -, o“ - 1“

b) HO. 1; 1“ - 6“

c) No. 3: From Svanson farm, Winnebago County, ~.;
*pt. 29, 1953;Wrrington ham, o - 1“

1045318 —-;
_— ----

_—-,- .--”

SSIFIED
1-1175-AK!
!-30-33
17 -

allowable)

+ 0.3

+ 0.9

+ 0.46

+ 0.3

+ 0.C8

+ 0.02

i + 0.104

+ C.(22

+ 0.1

+ 1.0

SIFIED
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Sample

IJNC1
— —.——.

.. ...—— .-

Assay
(Unit: l/10QO all,

d) No. 6: From Premo farm, Columbia County, Wlsconsln;
Sept. 30$ 1953;Miami 6ilt,C - 1“; leached with NHh Ac

e) No. 6: Rom Premo farm, Columbla County, Wisconsin;
Sept. 30, 1953; Miami silt, O - 1“; leached with EQ
after NHk Ac

.J. Other samples from Dr. Alexander

1. Milk

a) Powderedwhole milk; dated 1943; source unknown;
73.8 gms ash

b) Dried sklmmllk; Logan, Utah; Oct., 1953;289.4 gms ash

c) Dried skti milk; Beaver, Utahj Oct., 1953; 266.1 gms ash

1.

1:

(

I

c

2. soil: Processed by Dr. Alexanderts group to calcium oxalate form

a) Nc. c-2916; Iowa, 1937; Carrin@on 10aM; Om - 3“ c

b) UO. C-2917} Io-, 1937;Barrington -; 3“ - 13” c

c) From ‘l%rkey,O&., 1953

L. Egg shells

1. 250 gms obtained from Coffee Shop at the
University of Chicago on Sept. h, 1953

2. klJ gms obtained fran Billlngs Hospital,
University of Chicago, Sept. 8, 1953

1. Calf Bone samples from J. H. Harley, NYO Office:
ashed by Analytical Branch of the New York Ope~tions
Office of A.E. C.

1. Q-1 leg bone ash of calf bon March 1953, raised at
Easton, flewYork; ~twm fed without supplementary
feeding; slaughtered Nov. 1, 1953; 92.99 gms ash

2. Q-2 - same as above; apparently two portl.onaof sanm
$=P~c but ~ and counted separately; 106.% gms

1045319
b

~’E:7 .....--———---

1

(

c

6

HIFIED
-U7 j-MC
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ble)

+ 0.3

+ C.(M8

5 : 0.05

1 + 0.02

+ C.5

+ 0.3

‘ : 0.10

+ 0.2

SIFIE II
i-. nh



Sarq?le

J. Rain samples obtained frcm the University of Chicago
trltium group.

1. IJO.16: 3.4 gal.; collected in Chicago, Nov. 17, 1952,
0.11 in.

2. HO. 18: 3.8 gal.; collected in Chicago, Nov. 22, 24,
2; and 26, 1952; 1.24 in.

3.

4.

5*

6.

8.

9.

No. 30: 3.9 gal.; co~ected in Chicago, Feb. U., 1953;
C.03 in.

No. h: 1.7 gal.; collected in Chic~o, Mar. 12, 1953;
0.30 in.

No. 50: 1.5 gal.;collected h Chicago, Mar. 31, 1953;
C.03 in.

No. 51: 2.C gal.; collected In Chicago, Apr. 3, 1953;
C.04 in.

No. >6: 5 gal.; collected in Chicago, Apr. 15, 1953;
C.06 h.

No. 6c: 1.6 gal.; collected in Chicago, Apr. 30, 1953;
ljC@-152@j 0.03 h.

Ho. 61: C.7 s31.; collecte~ in Cb3cago, A~r. 3C, 1953;
18~-l~lGj C.C1 ii.

10. NG. 67: 2-1/2 gal.; collected in Chicago, May
L.52 in.

11* No. 7L: 5 gal.; collected in Chicago, June 5,
C.C5 la.

22, 1953;

1953;

E’. no. 79: 2.4 gal.; collected In Chicago, July 5, 1953;
C.20 in.

13. No. 9C: 2-1/2 gal.; collected in Chicago, Aug. 1 to 3,
~9533G.62 m.

14. No. w: 5 &.j collected dChiCag02 Aw. 4$ 1953;
0.05 in.

1045320

+ 0.2

+ 0.2

+ o.1~

+ 0.3

+ 0.5

+ 1.G

) + 0.6c

~ 3.2

+ C.q

) ~ 0.48

i + 0.222

+ O.b

‘ ~c.35

+ c.46

ilFIED

LANL



n.

UNC1

SEuqle

15. No. 96: 5 @.; collected l.n
C*5O in.

16. rio.~: 5 gal.;collected in
0.63 b.

17. No. 98: 5 gal.; collected in
March, 1953

ti. No. 103: 5.0 gal.; collected
0.13 in.

K. Other vater samples

Chicago,Sept. 11, 1953;

Chicago, Sept. M, 1953;

Philippine Islands,

in Chicago, Oct. 26, 1953;

1. Pacific Ocean (Santa Mnica Beach); 80 liters, collected
my 20, 1953

2. Nlssissippf River water at St. Louis, 5.C gal.;
collected April 17, 1953

3. Chicago tap water, 9.83 gal.; collected Oct. ~, 1953

4. Snow sample No. 19: ~.5 gal.; collected in Chicago
Dec. 2, 1952; 3.90 in.

dpm/gal,

These data are complete to date.

W. F. Libby
University of Chicq

!045321

.-
. . .

UI:C1

HIFIED
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j4 ~ 0.59

+ l.ti*

!6 + 1.79

) + 1.5

+ 0.4
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APPmmx B

PIh ASSAY EXPENSES FOR FIRST FOUR MONTHS

S81arles

Overhead(43%)

Travel

Supplies, etc.

Equipment

Wniber of samples run

Cost per sample

#h2,0cx)

5,160

300

5,6#

7,000

$3c,cko
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APPENmc

THE ANALYTICAL

A. Prelinbary treatnmt of samples

c

MEmoD

Before any chemical preparation was done, most of the scMd

dried or burned in an oven ur I.nclnexatorand then reduced to as]

f%rnance at gOO°C. Samples treated in this way included the hum
\

cheese and milk speclmms. The Bureau of Plant Ind-astryat Beltl

processed the soil samples and sent them to us in the form of ca

Vere

B.

HNo
3

The water samples,

filtered to remove

including the rain, snov, lake, river am

solid rmterlal.

Chemical Treparation of ssmples

The ashed samples were dissolved

~s also added if the sample dld

In concent~ted HC1 and co]

not go into solution satls:

The residue, If any, was then filtered off,

human group, stratiwm carrier was added to

with yttrium.

and, vith the except:

the solution, which T

The alfalfa samples were stiU highly contsdnated after the

Slllklng. Repeated fe~c phosphate precipitations were made to r

earth contaminants. The strontium carrier which had been added w

using Harley’s ~thod, and then purified.

The soil samples h the form of talcium oxalate vere dried,

oxides,

milking

content

dissolved in concentrated HC1, diluted

technique adoptid by the ~c~o wo~

of various types of sample essentia~y

solution of the

daughter o? any

1045323

sample, adding carrier for the

uith vater, and mi

for the determinant

constits of obtain

yttiium, separatix

SrW present in the sample by a phosphate preclpi

ml

4$SIFIED

4-1175-AEc
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uupleswere

k a muffle

I alfalfa,

U, Maxyland,

lumoxahte.

xean samples,

!ntrated

;torily.

1 of the

I then milked

Irst

me the rare

isolated

nlted to

ed.

n of

gan

the Sr*

HC1

the Yw

tion of the
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, UNCL

c~ier, and determining the aamlnt of Yx and *refom also d

by absolute countIng.

The technique outlined above wag tested and shown to @eld

II? SUlt6 both u6bg inSCtlVe fitrlum W neodymium as C~@rS fC

both in the presence and absence of talcIum in the solution. ‘I%

example of a test experiment performed with neodymium carrier an

of talcium serves to illustrate the details of the chemical proc

counting technique, and the calculations Imvolved in mkimg a Sr

the milking technique.

2.C@5 g Sr(XC3)2 h’eredissolved in 5C mlH2C’,and to it was

9090approximately 22,000 dpm of an acid solution of Sr - Y

A fev ml of 857 H<Oh were next added, fouond by 0.3@$ 6

fi HC1 601Ut10Li. The solution was stirred and heated. To

NH40H was added gradually with vigorous stirrhg until the

trace

of Nd

the h

preci

ImP@4”2E20was believed to be camplete. (TJdP04“2H20 and YP04C2H

out completely well below pH 1, while the phosphates of calcium

do not begin to precipitate until pH 3 or 4 is exceeded). The p

vas digested with heating for 15 minutes, filtered onto a 7-cm f

and washed with water. To the ffltrate we= added a few ml of 2

precipitation occurred, Showing that the precipitaticxlof neodym

canplete. Additional NH40H =S DOV added to the 6- sdut ion U

was pmsclpi~ted completely. The SrHP04 was 81s0 filtered onto ‘

The preclpitates were dried and mmnted onto lucite semlcylinder

10!5324

UNCL..

t’.?-ll75-AEc
2-30-53
23 -

P present

tisfactory

wthe Y and

eollowing

b the absence

u-e, the

asgay by

In equilibrium.

[
carrier

solution 2 !:

:ationof

precipitate

1 strontium

;ipitate

ierpaper,

NH40H. No

~had been

1 EHPOJ

:m paper.

~f1-7/8”1.0.
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The counting procedure Is described In Section C below. Tb

samples were counted on a gold foil covered Q-gas flow counter tJ

dtier and 10W active length. The geaidxy factor for the POS

was mdntalned between the counter and the sa@e was prevlqusly

with use of a similarly xmunted sqle of KCl and was found to b

The activities in the two samples ~ followed for over 10

actlvity on the neodymium sample decayed from an tiltlal rate of

with a constant half life of 61 ~ 1 hours Imto a very long lived

cpm. An aluminum absorption curve far the same sample detennlne

fev

and

for

was

hours after ml- was found to be absolutely straight to 3

gave a half thickness value of 133 mg/cm2.

Uhen the Y90 activity was subtracted out, the aluminum abso

the strontium saqle, which was also determl.nedsoon after m

a straight llne as far as 40 ng/cm2. m half thickness Val

mg/cm2.

The intensities ud Identity of the activities in the stxmn

neodymium samples cornscted to milking time were as follows:

Stinthm Sample

Necdymlum Sample

Apply- the Ubby equat ion,

‘=*

1045325
—-—- ——. —

y90 mtivity, m

263

4540

..—.
—.

wM175-AEc
.2~bW-53

maznted

1-1/2”

ion that

etexmlned

2.50.

.ay8. The

,500cpm

ail of 102

vithln a

tion curve

king, dSO

was 12.C

,umand

#o mtlvity, Cpn

1068

102

SSIFIED



. UNC1

where the dislmtegraticm rate of the sample in dpm

the counting

the gemtry

thickness of

rate of the bare sample

factor = 2.50

air betveen sample and

counter + thickness of counter wall

(sum= 2.70mg/cm2)

thickness of the ssmple in mg/crn2

a-
12

‘ *= -%/2
iS the ha,lfthick

●

of the activity h mg/cla2, ,

the following results were obtabed:

D(SrW

Strontium Sample 60.9 17.3 658 U,320

Neodymfum Sample 15.1 lg2 10,$?70 A
u,628 u,767

A very satisfactory agreement between the disintegration rat

#Q ~~ obtained-
The recovery of the YW activity fr~ the SOI

to be 94’$@ the pe~~~ of SrW camied over in the neodyzuiu

as contamination is seen to be 3.&$.

c. Coumt@ technique

The absolute radioactL\-ity ~asuremnsnts in the Chicago labom

been made with

several.inches

cyMnd.rtcal.thin-wan flow counters. These

of iron and with anti-coincIdence C~ter 6.

~04532b

are sh

CIA:

;siFIED
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isvalue

wof Y EuU-3

on is seen

recipitate

mies have

ded ulth
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Tbe large se@e counters have been built after a design by sugi&m,

R. Wolfgang and W. F. Libby (Rev. Sci. Inst. ~ 51J (1953))● ‘l!he Counters
f

have lucite end pieces connected by three thin brass rods at the
~

periphery.

+

Thinplasticfib 2.69xg/cm2,tith a conducting gold-coated surf e, is used

for the counter wall. ?Wdature flow counters have been construe
r

with field

adjusting rings at the ends and with external end sq?ports (to av d internal
T

rods and their field distortion). These counters have been cove

1

with

DuP~t MYW flb coated on the innersidewith aluminum0.975mg m2. The

Mylar, 6 poly ester, Is very durable, being resistant to moderate ysical
P

stress ard common organic sclvents. ?he background for the large ounters
F

(1-1/2° x 6“ to 10’”)runs about 6 to 10 counts per minute within

4

shielding

nu?ntioned above. l%e miniature counters (1.4 x 3.0 cm) have a Ound of

0.4 counts per minute. (The counters with aluminum-}~lar walls a e quite
1

photosensitive, but ~ ord~ily operated In the dark.) I

4Samples are mounted on plastic half cylinders, two of which ompletely

surround the sample counter.
I

The -try is as gocd as is pemni.td by the

necessity for placlng absox%ers between the sauple surface sad
~

counter wall.

For the &ge cuunters the geometry is 3& and fOr the sti Ones 33%. ~
I

comesponding factors used in conversion of cpm to dpm are 2.7 ~ 3.0 respective*

4-(?
These geometrydeterminations were made usingpotassium

{
asaaeondary standard

and using the figure 28 dps/gm K.
t

Most powdered ~les m mun ed with the

aid of dilute ~ in alcohol and water, which provides a nearly
t

I@Mless

binder after drying.

I
The samples have usually been coumted to a standard error of 10 ta 15? where

activity is sufficient. If such p=clsion would require an ext

7

rdAnarily long

104s321
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counting period greater error is allowed.

The calculation of disintegratlom per minute from the WM

minute is made in the foliowlng way. The counts per minate (cprn

by the appropriate geo~try factor, by a factor to correct for &

the counter @ and absorbers C=..(- thiche= .%s/cmz)/ (LMM

of radiation being measured)], and by the sample weight I.Dmgs.

number is divided by the mean thickss of the radiation, by the

and by a comection factor for samples less than “h“initely” tl

(surface density of sample),’(mean thic~ss for the =asured rat

SC
example, a sample of Y counted o~ a miniature counter give

CPIQ* Its wei# is 0.G16@ss and its area iS 5.75ClB2e h

mgs ;’cm2 vas used.

5.7cpmx 3.ox416mgsx#
&Xn = 7’> u

188 mgs/cm2 x 5.75 cIn2x (1+ -w

Backscattering

plastic sample

corrections have not been made in

sxm.nts“reflect” only about & of

these calculafd

the rsdiation ~

and this backscattered ~diat ion has only about half the energy

radiation. Since the samples are of finite thickness, ca. 60 to

most of the backseattered rdAation is absorbed. The backscatte

about l’~of the observed activity. This is at least partictiy

the geonmetrydete~tions vhere backscattering corrections wer

To calculate SUNSIXIREUNT~ frcm tils 3P figure, it is ml

decay correction factor Cexp.(hours since milking fran Sr‘)/(=

1o45328
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d counts per

re multiplied

rption by

hickness

e resulting

mple area,

(j-1/exp.

ion)].

.7 ~ L.1

orber of

37.6@m Yw.

.The

~ them

the original

mgs/cm2,

g contributes

rected for by

3t made.

Lied by the

Life of Y%’~



lJNCl

and by any field factor. TMs nurber is divided by the weight

the milked sample in grams, by 2.2 (see SUNSHINE UXXT definltia

gruwth correction factor In case the Yw was not in complete eq

the Srw at the time of milking (1-1/e~. (hours Sr90 has had to

(=an life of’Y9G)]. }.sZG example, the above Yw .sa~le came

containing 22.1 gram of calcium. The yield factor due to hand

was 1.56 (unusually high). The milking took place at a time wh(

equilibrium was established and the counting t- was 7.58 how

●58k-
Sumhine Units = 37.6dpm @ x e x 1.:6

22.1 glna x 2.2 x I.L
= 1.32.

SIFIED
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!alciumin

and by a

hrium with

duce Y90)/
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A ~sitlon of fall of 75M ~iC&S

fhm variom altitties. Altltwles

in 1000’s of feet.

UNCIA SSIFIED

1
-1175-m
-30-53
29 -

16 ‘1?

---- ‘--7- ‘-2 -.

, //”

/~ ““
/’ ,,// /y /“

“/’ ,/’ / A,/,,.- /’ / >. / ./” “/0 12° N,,=
\ ..- ../

,.Y--
‘\ /,, -bri. S* -l..;”<; 10 / A

-.
\ .,,/ /“ -=”- .- ------

llmh=20nm

Fig. 1 Est~te of the Fall-out from Mike shod
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APPENDlx D

FAIGOUT FROM _

The experience of detcmating devices on low touers and the I

of the earth in Nevada indicates that there is a slseabk fractif

~sidual radiation deposited on the ground within a few hours d

shot. The current speculatb as to the cause of this fall-out :

-d and soil are drawn Into the hot ftiebaU if it Intersects tl

and either provides large condensation nuclei which are heavy em

picks up emu radioactive ~$ChS as It falls back tt

be ~cted, as it is ldeed observed, that tbse fti

are trsasported by the vind. Thus, the downwind area to distant{

b the vlnd speed and tlam of fall of the particles are contamtxu

residual radioactivity.

For the IVY Mike shot the ma~or downwind areas were large en

ocean in vhich no sampling was smde of residual radiation., *t

of fall-out from Mike is therefore unknovn.

wham dovnwid samples were made, and these

est~te the faU-out &cm M&e, it vlll be

scallng from tkm meager JANGIJZsurface shot

Tb?l?eW Ody OU E

wem not ccqdete. 1

necessary to make ma

data. ThlS technique

with uncez-tdnty because

theories uhlch provide a

consi~d uorthvhile to

the JANGLE data are poor d

Scakbgfromlmtolom.

atte~t the extrapolateion in

there are n

Nswrt&les

mder to pm

possible accidental contamination and to guide future test p-

adequate nrasurements.

1045331
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UJW(l) ha s ~sented an analysis of the JANGLE surf%ux

shows the pattern of dmavtnd fall-out as deduced from an aarisi

after the detonation. The S~ Report: Weapons Effects Test!

very detailed results of the fall-out vithln a few miles of gra

The residual activity vas integrated over the ent~ area by REN

p~ter and It indicated that about 10 percent of the bomb &

within 4 miles of CZ and that another 80 percent fell wlthln tlx

*8 dmnwln& Within the davmlnd areatbamue retvo”botlq

centered 20 miles downwind of about 550 m12 with 50 percentof 1

and one centeredabout60 miks downwindof about 52C m12 with E

percent of the debris. ~ observations of the detonation it E

that the debris was separated into 2 clumps, the mushram prqm

13,000’and the top of the stem centered fit 9000’. If it 1S

the debris settles at the s- rate as the Stokefs law, fti
u

particle of ‘& dlaxneterzthe msxisnunat 60 miles would have

ast

fal

cm

Imlshrom and the Ilmdasm at 20 IllAles

top of the stem. Thus there is Sosm

would have cow!

tidence that a

frcmlthe c1

large fract

surface burst caEEs rapidly to the ground and that the rate of f

p=icle provides an est-te of the rate of settling.

For the Mike shot the exact height of rise and the complete

structure to the tap of the cloud is not lmown. There is same r

evidence, hovever, that t~re vas a clump of debris, at what mig

the tap of the stem, at about 60,000’. The report on faU-out d

sbaws a plot of the paint of

and iS sham In Fig. 1. The

iIUpWtof 75v particles falling fra

time At wauld take such a particle

1045332
- ‘NCLA
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hot uhlch

nll’vey

~)gives

1 m.

iofa

“isfell

lext150

ma“ one

Idebris,

Ut 17

eared

:entezwd

Ed that

at

, spherical

fram the

P

,n

1

at the

af a

af a 7CY

ind

her strong

be te~d
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50,000’

reach the
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- ~U be about 15 h0urt3.If it 1s ass-d that the area t

tk fall-outfran this S* top is pruporti- to tb square of

&mnvind, the area covered would be about 10,000 mi2.~ If it 1s :

assumed that if thiS area

average concent~t$on 5.8

have reachedthe ~ound.

contained 50

mc/mi2 at 15

The Clrcul.ar

extent of the area afffected.

It must be concluded that if such

=ced, P* c~entration~ -t be

percent of Mike, then W

hours; the Glme the debri[

ma on Fig. 1 indicates 1

a lxighSW- concentxat~

high enough to be exceedfi

dangcnwus.

d-a ~

no fa.ll+ut

It can SISO be seen, by sqerpos @ Fig. 1 on ~ c’~1

Eniwetok,that, if this debris did b fact fall OUZ,

~as~nt to detect it. The problem of the wurld-1

Ustributlon of Mike debris VU take on a vastly different aspe(

to ~ percent of the debris feU undetected on the ocean. The p]

radiological safety ut3.1also be d much xxe dif<icult if pla!

be made to keep personnel fran such large areas. With the presex

of Ignorance of the reality and magnitude of the fall-out ihmm M

rsage bonbs, it Is necessaxy to insure that there is proper docux

02 the fti-out from future tests.

Tl)
LuleJian, R.N., Radioactive Fall+ut from Atomic Bonbs, Hq.,
Eovember, 1953.

(2)
Operation JANGLE, S~ ~epOl%: ~c?a:ti~ ~~:ecis Test= wT-4j
AISWP, X?ovember,1952.

(3) Operation IVY; Nature, Intensity, and Distribution of Fall+
Shot, NRDL, April, 1%3.
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LevisL. StHAU6S

United States Atomic Energy Camzlssion
1901 Constitution Avenue N.W.
Washington, D. c.
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TT-1741
1

We considerit absolutelyessentialto estsblis in

the CASTLE Tests whether there is large close-in fall-out
I

accoqxnying lar~e-scale detonations. This knowle~e is
I

essential both to the military utilization and the SUNSHINE

I
evaluation. The IVY Raft data pro.gran,the cloud height

I
measurements, and l%hYF!INDprcgrsm were cancelled. These

I

for the evaluation of close-in radioactive fall-out”of krg
4

detonations.

+
BY clOSe illwe mean up to several hundred mil

For the CASTLZ se~ies.

T’

We propose reactivation of these p am

for CASTLE.

cc: Dr. Jchn C. H@er,
Ditision of Biology
V. S. AtoL?icEnergy
Washington, D. C.

Director
and Medicine
Comlssion
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