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Conference December 16, 17, 18, 1953 

Santa Monica, Cali:fornia 

I. INTROD'OCTION 

1 -

s1Dce the study conducted during summer 1953 (RAND -Report R-251- ) • 

Following the report of last summer, the Division of Biol 

let a contract vi.th the University of Chicago for the measurement of a :few 

dozen samples as quickly e.s possible in order t.hat the program be properly 

oriented. This is referred to in the RAND SUNSHINE Report as tbe Pilot Assay 

Program. The Chicago group has completed analysis on about 100 s les. 

Their data and some data from other groups are presented in Appe 

In Appendix A the unit known as tbe SUNSHINE UNIT is 2.2 dis ntegrations 

per minute of Sr90 per gram of calcium. This is l/lOOOth of the 

permissible concentration. f._ "standard man" has 

his body. SiDce the maximum permissible concentration is one mic 

standard man it follows, since 1 aicrocurie of sr90 is 2.2106 dpm 

SUNSHINE UNIT is l/lOOOth of maximum permissible concentration. 

unit is used for both an1ma.ls and :food. It is, of course, 1.mposs 

same 

this unit for rain and water and other type• o:f samples which do t contain 

calcium. In these samples the actual sr90 speci.fic actiYities ar given e.g., 

in disintegrations per minute per gall.on in the case of rainwater 

The costs for the Chicago measurements a.re interesting 1n 

since they indicate the budget 11kel7 to be required for PROJECT flniSBDm 
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in the future. They e...-r-e sumi::iarized. in Appendix B. 

cost averaged about $300 per sample. Of course, it should be bo 

that a University Laboratory denotes many services vhich would no 

procurabl.e in other environ.~nt s but it shoul.d also be borne in 

that the capital equipment 1s in hand) that tbe cost of establis 

that the 

in mind 

project 1a much h.1.gber per aample earlier in histor1 of tbe pro t than later. 

It can be seen f'rom experience on band that a figure like jlOO to -150 per 

sample will be most likely in the future, and that the posa1b111t of reducing 

it much below this is rather remote except for eerta.1.n particular types ot 

samples. Furthermore, AEC administrative costs bave not been co 

One could, for example, say that rain sample is much less expensi but the 

h'UJllBJl sample assay bas the large cost of ashing which cannot be a ided. So 

averaging over the broad spectrum of samples which are likely to 

the figure is something like ~100 - ~150 per sample. 

II. DEDOCTIGIIS 

Cursory perusal of the data contained 

Chicago SUNSHINE 1.Ddicates the following: 

A. Newborn babies in the Chicago area have 

desired, 

of Sr90 or about l/6000tb of tolerance. :Ln other words, there are about 0.37 

disintegrations per minute of' Sr90 per gram or eal.ciwa in these h materials. 

Wide nuctuations from this average occur. 

conference that medical. records be examined to see whether &Dy" co 

exist; when the additional. 30 babies now C'D hru>ti 1.-, t:hJ.r:e..go have 

the total DUlllber of data may be such that a medical. search will ............ ....,..._.~ correl.ations. 

UUCL SSlf IED 10~5303 SECRET= 
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B. It appears :from tbe agreement betveen tbe Utah, Wiscons 

assays for cheese and milk that Sr90 dissemination mechanism is 

indicate considerable uniformity in this distribution. In other 

appears f'rom these that Sr90 111AY not be likely to vary as much a 

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

inadequate, but recalling the conclusions of the RAND SUISHINE s 

that stratospheric dissemination and stora.ge were most likely, t 

tbe failure of' the long range fall-out group under Dr. Eiaenbud 

110re than a ffl!V percent of the total debri!I f'rom the MIKE shot a 

"!-117 5-AEC 
2-30-53 

- 3 -

to 

ds, it 

have 

r con:ference 

are correct in strongly indicating that the sr90 content does not vary enonoously 

frcm spot to spot at least in tbe northern hemisphere. This cone usion is 

possibly at variance vi.th deduction A if 1/6 of a SUNSHINE UNIT i to be 

regarded as high on a world-wide be.sis. However, the expected C ca.go baby 

average cannot be theoretically predicted on the basis of the pre e.nt data. 

C. The data availabl.e strongly indicate that river waters e pure or at 

least much less contaminated tban rain. It would seem that the a tion of' the 

soil is the explanation of their purity. Tbe Sr90 is removed as he water runs 

to the rivers from tbe spot where it fell as rs.in. Further data necessary to 

fully establish this point but it seems 1ikely that they will. 

D. It sea.a that sea .food in gmieral vill be pure. The dat are inadequate 

rea•cmMle on the basis of the mixing vhich most certainly must place 1.n 

the action of the vaves in t.he ocean, that any :mate.rial vhich f s illto the sea 

Yill rapidly milt and be dilutl!d. Consequenily,, on.e mAY :f'ul.ly ~ 

assay as has 1Dd9eci been tamd in the fev cases given in .Appendix • 

10~5304 
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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 1.mited 

number o:f future tests of about the Castle scale would be pe -

missibl.e, and that continuing efforts to determiDe the distr -

bution of sr90 are not likely to upset this conclusion. It eems 

necessary, however, to make one exception; namely, the tests of 

large weapons are likely to lead to local fal.l-out of a.pprec le 

fraction of the fission products produced and shou1d be most 

caref'ull.y exarn1 ned froc the point of viev of' the SUNSHilIB PR JECT. 

Additionally, there should be the most minute and detailed 

examination of any tests of the deep undervater or deep unde -

ground variety involving either thermonuclear or large scale 

fission weapons. 

2. Warfare 

'.l'be only carm!nt on this point that the 

tba.t civilian defense age.inst sr90 might be accompl.isbed by 

simple device as the use of a calcium-rich diet. 

therefore strongly suggests that the Division of Biol.ogy and 

institute studies of the pal.liative effects o:f the addition 

soluble calcium to the diet. For example, the effect of a c und 

such as cal.ciwa glutonate on the sr90 uptake. In other vo 

'by the use of sr89 to avoid hazards to the individual a 

study m.igbt be made on huans of tbe rate at which sr89 in 

the diet is ass1:m.1.lated DOl"JIBl.1y and then in the case of a 

10~5305 UNC ASSJFIED 
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diet ~d.th calcium glutonate added. It seemed to the group 

there might be other ways of preventing wide spread Sr90 ......... ..._ 

'.-1175-AEC 
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t 

but that this would be one of the simplest and it is obvious the 

data should be obtained immediately. 

Another point indicated by the data a.od the underlying p sical 

principles themselves is that changing to a seafood diet m1g t reduce 

very ~eatly the hazard due to sr90 exposure. 

lll. SUNSHINE FUTURE 

The purpose of the Pilot Assay Program was not only enlighte nt on 

the facts of Sr90 distribution but al.so to n:alte it possible to be ter pl.an 

the ?ul1. Scale Assay. On the basis of the data given above from he samples 

' -
l 

obtained this fall, it seems possible to develop sane tentative c nclusion about 

the direction which the SUHSHINE PROJF.CT should take in the futur • 

A. Who Should. Make the Measurements? 

The procedure developed is one that 

relatively little chemical train1Dg and only the standard low le l radioactivity 

techniques. The Analytical Method is discussed in Appendix C. ver, the 

a.mount of radioactivity being measured is so scall that the most 

standards ~ clea:nl.iness are essential. cessary 

to this low-level as::;ay a.re perhaps more difficult to ac~uire t' 

understanding of the principles of chemical separation and the ph sical 

measurements being made. It vould seem that groups selected to c nt.inue the 

PRo.nx:T shoul.d perhaps come to Chicago and learn procedures, but 

particularly should complete one or two assays in order to becane e.cquainted 

10~530b :SEE :e E 1: UNC ASSIFIED 
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with the procedure::; for ma.1.nteoa.nce and cleanliness. 

-1175-AEC 
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- 6 -

Possible groups :·or continuance of the SUNSHINE measurement would be 

the National Laboratories such as the Argonne, particular, 

the Los Alamos Health Division in which Dr. E. C. Anderson, very skilled ·--. 

in low-leve1 techniques, is employed. Industrial co~anies o be less likely 

to serve the purposes of the Project, 1n that there seems to be tile pos-

sibil.ity that they are 1n a position to make measurements without extensive 

development and trainillg. We hope that this situation will c , since 

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

and industry awni t the offeri.cgs of these measurement services by industry. 

If one were wilJ.ing to train the personnel, the companies could, f course, 

perform the measurements; this providing they would all.ow contin d surve11.lance 

by outside personnel to gue.rant.ee the reliability or the measur 

techniques until they bad learned the procedure. Whether this t or contractual 

arrangement is practical or not is difficult to decide but it doe seem that 

it is not likely to be very satisfactory. .Am:>ng the companies 

be considered are those 1n tbe counter and radiochemical business 

groups as North American Aviation, Stanford Research, Armour Rese ch Foundation 

and many others. 

B. How Much Will. the Full-sc&l.e SUNSHINE Assay Cost'l 

As shown in the Introduction, it seems likely that the a 

cost about •ioo per sample in the end. So~ the cost will be dellC.l~"lll-l~d largely 

by the number of samplmassayed. It is to be 'borne iD mind that samples 

are egsent.ially much easier and cheaper than others. 

10~5301 3JECRE I 
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intrinsically much mre expensive than either rains or .foods bee the 

reduction of the sample to a measureable form is 1n itsel.:f' more 

Bodies require cremation and soils require extensive cbemical. e 

controlled conditions. In the .:>nths of September, October, Nov 

December of 1953, the Chicago SUNSHINE Pilot Assay group measur 

samples. This averages about 1 per day. 

ot the technique and the ac~sition of the 11&jor apparatus nece , though 

it is to be rellll!lllbered that in the early stages of the Chicago S 

all of the apparatus DltCessa.ry vas borrowed f?-cc laboratories a 

t'Unctioning at the University. However, tbe samples -were acqu duri.Dg the 

1n 

hand damesticall.y, one 

higher rate of measurement tran the group. This being only a P t Assay program 

we can anticipate that a full-scale program pursuing the points 

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

between ~300,000 &ed. ~,000,000 per year as an estimate for the 

SUNSHINE Assay. 

C. How Lcmg Will the SUNSHINE PROJECT Exist'? 

involve 

-scale 

The conference debated this question at length and cone ed that 

as tar as ve can detel'lliDe at the present time, it must run for a least two 

or three ,..ars and that during this future period the cont1miance of the project 

be discussed ~in. 

ro~s3os SEGRE±= UNCLA SIFIED 
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rl. 'mE FUTURE SAMPLING PROGRAM 

':!he coni'erence discussed tbe adequacy of the present samp 

and concluded that it was quite adequate for the United States b extremely 

inadequate abroad. It vas the feeli.Jlg by many of the members of 

that this was due almost entirely to the di:fficulty of operati.Dg 

secrecy conditions. Same of the group f'elt that this would be p 

di!f1cu1t and that foreign assay with anything like the caapl.ete 

fc:reseeable in the United States vill be impossibly d.1.:fficult WU. 

relaxation of tbe secrecy regulations occurs. The argument is a 

is 

some 

simple 

one; one c&mlot buy babies or human materials or the effort to bo tle a sacple 

of rain water and ship it. These things are not purcbaseable bee use the people 

vho must do then are people so learned, and so interested othenri e, tbat the 

moDl!y that could be involved would be of oo consequence. The onl way of 

obtaining the samples is to obtain the cooperation of the fore rs themselves 

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

the pl.an of the nation is. It is not clear tbat it is necessary tell them 

about the assays obtained, how radioactive people actual.17 a.re o 

the danger is. It is probably clear_ that it is necessary to inf tbem about 

the overall 11.k.elehood. o:f the danger and that the problem is one f considerable 

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

at the moment is largely betveen igl:lorance of the foreign situat With some 

hope that the SUNSJUNE bazard be kept secret and a frank admissio 

purpose of tbe SUNSllINE PROJECT together with the proper emphasis ot the 

humani:ta.rian aspects and an abilit;y or opportunity to assa1 the 

: SECREJ-
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A. The sampling program is therefore not likely to yield a 

ai::say of the world at the present time a.s far a.s human materials 

It does seem clear that one can sample 

milk solid.a or milk products. The correlation that can be obta· 
• 

\:-117) -P...EC 
2-3C-53 
9 -

-scale 

concerned. 

United States, particularly in the Chica.go area., may be s~lfficie when taken 

together with the few foreign human samples vhich are likely to 

Sane general conclusion can thus be drawn. 

B. It seems clear from the examiillltion of that 

the "Chicago Bo.by Program" shoul.d be continued, perhaps at a l It 

also see~ desirable that another "Baby Series" the 

Salt Lake area, to check with certainty the preliminary results the 

milk samples, to determine \lhether the strontium hazard in Salt 

vorse than it is in Chicago. 

C. It seems clear to the conference that more use should 

animal bones, particularly calf bones. This kind of me.ter1a.1. be 

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

immediately and to set up ashing facilities so that tbe bones c 

at the lowest cost. 

D. The milk solids and cheese samples look so promising at 

that this type of sample should be emphasized in the future. 

E. Tbe measurement of adults should be undertaken immedia It is 

clear from the general principles tbat, as set tarth in last RAND 

SUllSH.INE Report, adul.ts should have essential.l.y zero assay. this 

point bas not been established experimellt&lly and tbe resu1t is f auch ~e 

"that. it mu.st and should be esta.b1ished 1n the immediate future. The Chicago 

10~5310 SEeRE I UH Cl SSlf \ED 
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group will undertake a measurement on one or tvo speciJllens provi 

likely that an ordinary crematorium vill operate under sufficie 

conditions from the radiochemical point 

do the cremation. 

F. It seemed clear to the conference that the possibility 

cooperation with the British would bear t'urther examination. 

was avare, however, that there were several considerations which 

such cooperation. 

V. THE CASTLE SAMPI.wg PRCGRA.M FR(l2 THE POINT OF 
VIEW OF TRE SUNSHINE PROJEC'l' 

A. Task Force 

"i-1175-AEC 
-30-53 

- 10 -

it appears 

classii'ied 

t bar 

It appears that the MIKE shot at rVY. had no fall-out sta ions in the 

region most l.ikely for local f'al.l-out. This occurred because the rafts which 

had been planned appeared to be security risks in the sense that 

like submarines; so they vere eliminated. The result 

vi.th certainty whether 90 percent of the MIKE debris fell out vit 

miles of the test site, and thereby was missed. A detailed discu 

point is given in Appendix D. The facts at the present time are t world-wide 

assay indicates tbat only a fev percent of the MIKE debris could 

appear any place else on the earth's surt'ace, eo we are le:t't vith 

conclusion that tbe MIKE debris either is still 1n the stratospbe 

Pacific Ocean. 

Furthermore, t.be elaborate preparations for detem1n1ng 

of rise of' the cloud and the v1nd velocities at various height.s 

t0~5311 ~ECRE 1-~ UNClA SIFIED 
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RAYWmD methodology were el.imi:Dated al.so. This would have given 

me.tters being extremely important for tbe correlation of any loc 

that did occur with meteorological. conditions and al.lorlng the p 

for future tests of local fall-out. The con1'erence therefore co 

it is of the utmost importance that local. sampling all around, p 

1n the dovn-vind direction, be done at the CASTLE tests. 

that the measurements on height of rise of the cloud and velocity of vind and 

this was sent by the conference to the Chainaan of the Atomic Ene gy Camrlssion 

(Appendix E to this Report). 

B. World-wide Sampl.ing in ConDection with CASTLE. 

It seems clear that the dissemination of radioactivity o r the 'Whole 

world can be measured in a nud:>erof ways, but since the time is 

secrecy conditions or restrictions are such to prevent any use y admission 

of the real purpose of the program, some con:ferees agreed that t 

SUNSHINE PROJECT shoul.d proceed to institute a world-wide rain-s 

for next March, April, May, June and July using the project now 

the University, on the •0ccurrence of Tritium in Naturet• as 

At the present time water samples are being acquired f'ram all ove to 

allow for measurement o'f the tritium content in an effort to dete the 

distribution of cosmic-ray-produced 'tritium. These samples can be perfectly 

well used for strontiua assay without in a:D.J vay cba1:lgil:lg them for the tritium 

aaeay. The procedure 1s simply to add soluble starch and salt to he sample, 

10~5312 
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precipitate it out, oxilate or carbonate and to take the f1ltr3.te water and proceed 

vith the tritium analysis. The strontium salt precipated is the subjected to 

the strontium 90 assay. In this :manner the rains included in Ap. ndix A have 

1n general been measured for tritium as well, or 

men.:;ured. Practically e.l.l of the samples listed i!l Appendix A 

from the Tritium Project. It seeI!l.S l.ikely that the Chice.go Trit1 

'.ll"ite to per~ps 100 !'l.aces to people whc have already been coll 

the rain and water sampliJJb program and ask thee to take 

to the project v1ll. be only the cost or ccmmmication and trans 

canning of the samples. It vas decided by the confere.::ice that 

of practicality and ease of acquisition, the suggestion would be 

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

the roe: area and the date, time and location. Samples should 

anO.. 13:·::.i;iped directly to Chica.go and payment ma.de for 

involved. This program will be instituted under 

No ot:..hei· suggestion vas thought to be practical iu view of 

time bei'ore tbe test series begin. 

VI. CONCURREirI' BICLCGICAL RES::::A...'qC3 ?RC.GR~.; 

The conference urE;ed most stro.ogly a continuation of tbe b 

research programs related to the SUliSHINE Program. Particularly 

the work on the Maximu:m Permissible Concentration of Sr90. 

s or being 

e obtained 

group ce.n 

in 

The cost 

and the 

interests 

D be bottled 

ical 

ort.e.nt is 
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Sample 

APPENDIX A 

PR~T SUUSHIIIB Pn..ar ASSAY RESULTS 

December 18, 1953 

Chicago babies: samples :f'urnished by Drs. 
E. L. Potter and L. O. Jacobson 

1. No. 1: Stillborn July 261 1953; 37 weeks 
gestation; 90 gms ash 

2. No. 2: Still.born July 301 1953; 29 weeks 
gestation; 57 gms ash 

~ No. 3: Premature; Sept. ll, 1953; live weight ..J• 

1830 sms; 38.3 gms ash 

4. No. 4: Premature; Sept. 5, 1953; live weight 
930 gms; 24.2 gms ash; 6 months gestatica 

5. No. 5: Stillborn Sept. 15, 1953; 39 weeks 
gestation; 58 gms ash 

6. !io. 6: Stillborn Sept. 13, 1953; 38 weeks 
gestation; 65 mgs ash 

7. No. 7: Premature; Sept. 17, 1953; live weight 
660 gms; 13 gms ash 

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

9. No. ll: Stillborn Sept. 'Z7, 1953; 32 weeks 
gestation; 24 gm.s ash 

10. No. 12: Stillborn Sept. 26, 1953; 40 weeks 
gestation; 81 gms ash 

u. No. 14: Stillborn Sept. 261 1953; n weeks 
gestation; 35 gms ash 

12. No. 15: Stillborn Sept. 28, 1953; 20 weeks 
gestation; 18 gms ash 

13. No. 16: st11.lboru Sept. 24, 1953; 34 weeks 
gestation; 52 gms ash 

~rn:RU 
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14. No. 17: Stillborn Sept. '21, 1953; 36 weeks 
gestation; 88 gms ash 

15. No. 18: Stillborn Sept. 28, 1953; 39 veeks 
gestation; 72 gms ash 

16. No. 19: Stillborn CX=t. 1, 1953; 36 weeks 
gestation; 46 gas ash 

17. No. 24: StUlborn Oct. 10, 1953; 30 veeks 
gestation; 26.2 gms ash 

18. No. Z'f: Born Sept. 30, 1953; live weight 
2400 gms; 39 weeks gestation; 61 gms ash 

19. No. 28: St1llhorn Oct. 14, 1953; 36 weeks 
gestation; 15.2 gms ash 

20. No. 29: Premature; CX=t. 12, 1953; 36 weeks 
gestation; live weight l88o gms; 42.6 gms ash 

21. Ne. 31: Stillborn Oct. '27, 1953; 39 veeka 
gestation: 75.7 gms ash 

22. Ho. 32: Premature; Oct. Z7, 1953; 31 weks 
gestation.; liTe weight 2020 gms; 39. 7 gms ash 

23. No. 33: Pre:cature; Oct. 29, 1953; 31 weeks 
gestation; live weight 1150 gms; '27-5 gms ash 

24. No. 34: Stillborn Nov. 2, 1953; 34 weeks 
gestation; 57.3 gms ash 

25. No. 37: Stillborn NOY. 8, 1953; 36 veek.s 
gestation; 79.4 gms ash 

26. No. 38: Still.born Nov. 8, 1953; 34- weeks 
gestation; 46.6 gas ash 

Z7. No. 39: Premature; Nov. 9, 1953; 32 weeks 
gestation; live weight l.8oo ps; 42. 5 gms ash 

28. No. 40: Born Nov. 7, 1953; 39 weeks gestation; 
live weight 2225 gms; 62.1 gms ash 

29. Uo. 41: Stillborn Bov. 9, 1953; 34 weeks 
gestation; 58.8 gms ash 

10~5315 ;9ECR E f'.~ ------ ~ 
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(Unit: 

o. 

o. 

o. 

o. 

RM-1175-AEC 
12-30-53 
- 1.4 -

owable) 

o.o 4 + o.ooa 

o. :!: c.05 

0.2 :!: c.051 

0.1·7 ! 0.013 

+ 0.01 

o. + 0.03 

0.12 + 0.04 -
o. + 0.02 -
0.15 + 0.04 -
0.1 ! 0.025 

o.o6 + 0.02 -
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Sample 

30. No. 42: Premature; Nov. 10, 1953; 38 weeks 
gestation; l.ive weight 2530 gms; 50.5 gms ash 

31. Iio. 4 3: Stillborn Nov. 10, 1953; 30 weeks 
gestation; 34.3 gms ash 

32. No. 4·1•: Stillborn Nov. ll, 1953; 28 weeks 
gestation; 1.6.6 gms ash 

33. No. 45: Stillborn NOY. 1.1, 1953; 28 weeks 
gestation; 13.5 gms ash 

34. Later m1 Jkings from babies Nos. 21 31 4, and 5 Vere 
cambi.Ded for average 

UNCLA SIFIED 

Assay 

'·1-ll75-AEC 
2-3(·-53 

1:5 -

(Unit: 1/10 allovable) 

0.1 + 0.05 

0.1 + 0.03 -
0.1 + 0.02 

+ 0.01 -
B. Samples furnished by Dr. A. K. Solomon, Harvard University 

1. Harn.rd e.dul.t rib (Age unknown to us; 16.1 gms ash) 0 + 0.12 

2. Harn.rd children's ribs (Ages: 7 yrs., 7 yrs., 3-1/2 yrs., 0 ! 0.32 
1 yr., 1 yr., 5 wks., 12 days, 8 days, 6 days; 8. 9 gms ash) 

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

l. Ancient clam shells (> 301 000 ~s) < o.o 8 

2. Modern clam s!lells (2 years old) < c.o 8 
• 

3. Wisconsin cheese (1 month old Munster; 20 lbs; 1.3 ! 0.09 
70 gins calcium) 

4. Wisconsin calf (2 years old; from Madison area) 1.9 '! 0.09 

5. J.tontana ca.Lf (6 months old; from Leviston area) 3.9 + 0.18 

6. Laaont, N.Y., top soil (12 sq. ft. to 2 in. 10.9 + O.ll -down. EXtracted 66 lbs. vith equal volume of 
concentrated HCl); 36 8J11S calcium 

D. Section of vertebral column and ribs :t'urnished by Dr. Shields Warren 

1 •. ?lo. 226: Age 3-3/12 years; Mass.; 24 gms ash 0.1 + 0.01 -
2. No. 232: ~ seven years; area, Ohio; 17 gms ash o. + 0.01 

10~53tb :~; f c: RE I U l! CLAS l f I E D 
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Se.mp le Assay 

R1·1-ll75-MX 
12-30-:)3 
- 16 -

(Unit: 1/1000 allowable) 

D. (Cont.) 

3. No. 23'7: Age seven years, eleven months; area, Maine; 
18.7 gms ash 

4. Grau;> I: Pooled samples, 218, 221, 225 and 228; 
ages ranged tram 1 to 30 days; 1-!assachusetts~ 
17.21 gms a.sh 

5. Group II: .Pooled samples, 219, 220, 236 and 243; 
ages ranged from 6 to 8 weeks; Maine and Massachusetts; 
12.95 gi:is ash 

6. Group III: Pooled samples Nos. 230, 235, 240 and 250; 
ages ran.ged from 4 to 6 months; Massachusetts and 
New Hampshire; ll.58 ps ash 

7. Group rv: Pooled samples 241, 247 and 251; ages ranged 
from 3 to 6 years; Maine and Massachusetts; 12.56 gxns ash 

E. Cheese ~les 

1. Wisconsin S\riss (17-5 lbs; from around 1'Iom-oe 
in Green County; IBilUf'actured July 3, 1953); 
uo.9 gms ash 

2. Imported Swiss (19 lbs; SVitzerland.); 353 gms ash 

j. .Japane:::e !:eiji (10 lbs; processed; obtained. by J. ::' .... 
Mayer; area represented - Tokyo or Osaka, Honshu 
Island, Japan); 243.4 gms ash 

4. Japanese Hokkaido (10 lbs; natural; obtained by 
J. E. Mayer; srea represented - Hokkaido Island, 
Jo.pan); 192.8 gms ash 

" 5. Wisconsin Munster (18 lbs 1'rall Dodge County, Wisconsin); 
manuf&etured eDd ~ July, 1953; 372 gms ash 

F. Chica.go milk shed samples: Dr. Lyle Alexander of the U.S. 
Dept. of Agriculture c:ol.lected milk-a.lf'al.i'a-eoil samples 
from several farms in lll1no1s and Wisconsin. We have not 
rec:ei ved the soil smapl.ee yet, but following are the alfalfa 
and milk saqales wh1c:h bave been processed. 

l. Al.fal:fa: These surples were dried and ground (but not 
was.bed) by Dr. N. ~ of AxgOime National. Lab. 

o. 3 + 0.02 

< ! 0.03 

< + 0.0'2 -

+ 0.03 

! 0.07 

l. ! c.043 

1. ! 0.15 

1.1' ! 0.03 

o. + O.Cl 

2. ! 0.07 

I 0 ~ 5 3 I 1 IEGBE t.-__ Ul~_CLA .SIFIED 
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Sample 

a) No. 1: From Grabow Farm, Rock County, Wisconsin; 
140.5 gms ash 

< 12. 

b) :no. 3: From Swanson farm, Winnebago County, Illinois; < 7. 
Sept. 29, 1953; 123.0 gms ash 

c) No. 5: From Levke farm, Dane County, Wisconsin; 
Sept. 30, 1953; 137 .0 gms ash 

d) No. 7: From Kurpecki farm, McHenry County, Ill.; 
Sept. 30, 1953; 1)2. 5 gm.s ash 

e) Bo. 9: From McKee farm; McHenry County, Illinois; 
143.5 gms ash 

2. Milk: These samples vere dried by Dr. Arthur Sva.nson at 
University of Wisconsin. 

a) No. l: From Grabow farm, Rock County, Wisconsin; 
Sept. 28, 1953; 75.6 gms ash 

b) No. 3: From Svanson farm, Wi.Imebago County, Ill.; 
Sept. 29, 1953; 134.2 gms ash 

c) No. 5: Fram Levke farm, Dane County, Wisconsin; 
Sept. 30, 1953; 88.2 gms ash 

d) No. 7: From Kirpeski farm, McHenry County, Ill.; 
Sept. 30, 1953; 199.9 gms ash 

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

3. Soil: These samples vere processed to the calcium 

< 20. -
< - 7. 

< 14. -
the 

l. 

l. 

l. 

l. 

O?talate form by Dr. Alexander's group at Beltsville, Maryland 

a) Bo. l: From Grabow farm, Rock County, Wisconain; 
Sept. 28, 1953; Knox Loam, O" - l" 

b) No. l; i• - 6" 

c) No. 3: From Swanson farm, Winnebago County, Ill.; 
Sept. 29, 1953; Carrington Loam, 0 - l~ 

< 26. -
< 6. -
< 12. -

-1175-AEC 
-30-53 
17 -

a1lowable) 

! 0.3 

+ o.4 -
! 0.9 

+ o.46 

! 0.3 

+ o.o8 

+ 0.02 -
+ O.lo4 

+ C.02 

+ 0.1 

+ 1.0 

+ o.4 -
! 3.0 

10~5318 U l~ Cl A S \ f l £ 0 
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18 -

d) No. 6: From Premo farm, Columbia County, Wisconsin; 
Sept. 30, 1953; Miami silt, C - l"; leached with NH4 Ac 

l l + 0.3 

e) No. 6: From Premo farm, Columbia County, 'Wisconsin; 
Sept. 30, 1953; Miami silt, O - l"; leached with HQ 
after NH4 Al! 

Ci. Other samples from Dr. Alexander 

1. Millt 

a) Powdered whole milk; dated 1943; source unk..novn; 
73.8 gms ash 

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

c) Dried skim milk; Beaver, Utah; Oct., 1953; 266.l gms ash. 

2. Soil: Processed by Dr. Alexander's group to calcium oxalate 

a) N0. C-2916; Iowa, 1937; Carrington loam; o• - 3" 

b) No. C-2917; Iova, 1937; Carrington loam; 3" - 13" 

c) From Turkey, Oct., 1953 

Egg shells 

1. 250 gms obtained from Coffee Shop at the 
University of Chicago on Sept. 4, 1953 

2. 4U gms obtained from Billings Hospital, 
University of Chicago, Sept. 8, 1953 

I. Calf Bone Samples from J. B. Barley, NYO Office: 
aabed by Analytical Branch of the New York Operations 
Office of A.E.c. 

1. Q-1 leg bone ash of caJ.1' born March 1953, raised at 
Easton, Nev York; paatum fed vi tbout supplementary 
feeding; slaughtered Nov. 1, 1953; 92.99 gms ash 

2. Q-2 - same as above; apparently two portiona of same 
MmJ)le but milked and counted separately; lo6.9!) gtr.s c.ah 

15 8 ! o.8 

0 + c.oo8 -

1 35 + 0.05 

0 91 + 0.02 

form 

0 + c.5 

0 + 0.3 

1 17 + 0.10 

+ 0.2 

! 0.15 

I 0 ~ 5 3 I q U~CLA SIFIED 
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Sa.mp le 

J. Ruin samples obtained from the University of Chicago 
tritium group. 

1. No. 16: 3.4 gal.; collected in Chicago, Nov. 17, 1952, 
0.11 in. 

2. No. 18: 3.8 g&l.; collected in Chicago, Nov. 22, 24, 
2~ and 26, 1952; 1.24 in. 

3. No. 30: 3.9 gal.; coll.ected in Chicago, Feb. 11, 1953; 
c.03 in. 

4. No. 4o: 1.7 gal..; coll.ected in Chicago, Mar. 12, 1953; 
o. 30 in. 

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

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

7. No. 5t: 5 gal.; collected 1n Chicago, Apr. 15, 195 3; 
c.o6 in. 

8. No. 60: 1.6 gal.; collected in Chicago, Apr. 30, 1953; 
1500-1520; 0.03 in. 

9. No. 61: C.7 gal.; collectej in C~icaeo, A?r• 30, 1953; 
18.)C-l:/10; C. Cl in. 

10. Ne. 67: 2-1/2 gal.; collected in Chicago, May 22, 1953; 
c.82 in. 

11. No. 74: 5 gal.; collected in Chicago, June 5, 1953; 
C.05 in. 

12. No. 79: 2.4 ge.l..; co:ll.ected in Chicago, July 5, 1953; 
0.20 in. 

13. No. 9C: 2-1/2 gal.; collected 1n Chicago, Aug. 1 to 3, 
1953; o. 62 in. 

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

UltCl SS\f\£1) 

dpm/3fl.l. 

4. 

0 

7. 

5. 

•-1-1175-A.EC 
2-3C-53 
19 -

+ 0.2 

+ 0.2 

! 0.15 

+ 0.3 

! 0.5 

+ l.O 

8. 2 + o.6c 

! 3.2 

26 .. 

4. o + o.48 

12. 5 + 0.222 

2. ! 0.35 

3. + c.46 

10~5320 SECRET= 
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Sample 

15. No. 96: 5 gal.; collected in Chicago, Sept. 11, 
o. 50 in. 

16. No. 97: 
0.63 in. 

5 gal.; collected in Chicago, Sept. 18, 

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

1953; 

1953; 

18. No. 103: 5.0 gal.; collected in Chicago, Oct. 26, 1953; 
0.13 in. 

K. Other water samples 

l. Pacif'ic Ocean (Santa Monica Beach); Bo liters, collected 
May 20, 1953 

2. ~~1ssissipp1 River water at St. Louis, 5.0 gal.; 
collected April 17, 1953 

3. Chicago tap water, 9.83 gal.; collected Oct. 27 1 1953 

4. Snow sample No. 19: 4.5 gal.; collected in Chicago 
Dec. 2, 1952; 3.90 in. 

These data are complete to date. 

RM-1175-AEC 
12-30-53 
- 20 -

dpm/gal. 

13 54 ! 0.59 

39 ! 1.16 

1 76 ! 1. 79 

46 0 ! 1.5 

< 1 + o.4 - -

< c 7 + 0.18 

0 39 + o.o8 

< 3 + o.4 -

'W. F. Libby 
University of Chica.g 

UNCLA Slf 1EO 1045321 £9ECRET I A .... 
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APPE?IDIX B -ll.75-AEC 
-30-53 

SUNSHIBE Pnm ASSAY EXPENSES FOR FIRST FOUR MO?m!S - 21 -

Salaries 

OVerhead (431') 

Travel 

Supplies, etc. 

Equipment 

Humber of samples run 

Cost per sample 

1045322 
SECl~E .. I..: 

-12,000 
5,160 

300 

5,600 

1,000 

~3C,o6o 

~30C. 00 

UNCL SS\f lED 
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APPENDIX C -ll.75-AEC 
-30-53 

THE AliAL1TICAL METHOD 22 -

Before any chemical preparation vas done, most or the solid amples were 

dried or burned in an oven or incinerator and then reduced to ash ill a mu:f:fle 

:f'urnance at ']00°C. Samples treated in this way incl·\lded the h , alfalfa, 
\ 

cheese and milk specilllens. The Bureau of' Plant Indastry at Belts il1e, Maryland, 

processed the soil samples and sent them to us in the f'orm o:f cal ium oxa.l.ate. 

The water samples, including the rain, snov, lake, river and ocean samples, 

were filtered to remove solid :material. 

B. Chemical preparation of sa.mples 

The ashed samples were dissolved in concentrated HCl and co entrated 

HN03 was also added if the sample did not go into solution satisf torily. 

The residue, 1:f e.ny, was then 1'iltered off, and, vith the except 

human group, strontium carrier was added to tbe solution, which s then milked 

with yttrium. 

The alfalfa samples were stil.l highly contam1na.ted after tbe first 

m.1lk1ng. Repeated ferric phosphate precipitations were ms.de to r rare 

earth contaminants. The strontium carrier which had been added s isolated 

using Harley's method, and then purified. 

The soil samples 1n the form of calcium oxalate vere dried, 

oxides, dissol.ved 1n concentrated HCl, diluted ..rt.th vater, and 

mill:in.g technique adopted by the Chicago group 

content of various types of sample essentially consists of obta 

solution of the sample, adding carrier for the yttrium, separat 

de.ughter of any sr90 present 1n the sample by a phosphate precipi 

1045323 
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carrier, and determiniDg the amount of y90 and therefore al.so ~ 

by absolute counting. 

.-1175-~ 
2-30-53 

23 -

The technique outlined above vas tested and shovn to yield s tisfactory 

results both usiDg inactive yttrium and neodymium as carriers fo the y90 and 

both in the presence a:o.d absence of calcium in the solution. Tbe following 

exampl.e of' a test experiment performed vith neodymium carrier and 1n the absence 

of calcium serves to illustrate the details of the chemical proce ure, the 

counting technique, and the cal.culations involved in making a Sr assay by 

the milking technique. 

2.005 g Sr(r:c} 2 .... ere dissolved in 5C m1H2C', and to it was 

approximately 22,000 dpm of an acid solution of sr90 - Y'}O tracer 1n equilibr1Wll. 

A fev ml of 85',b Hf04 1t1ere next added, followed by O. 3o4 g of Nd
1 1 carrier 

1n HCl solution. The solution was stirred and heated. To the ho solution 2 ~; 

NR40H was added gradually with vigorous stirring until the precip tation of 

NdP04·2E20 vas believed to be campl.ete. (NdP04 ·2H20 and YP04·2R2 precipitate 

out completely well belo'W' pH l, vhile the phosphates of calcium d strontium 

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

vas digested with beating for 15 minutes, filtered onto a 7-cm f ter paper, 

and washed with water. To the filtrate were added a few ml of 2 No 

precipitation occurred, shoving that the precipitation of neodym:i had been 

complete. Additional rm4oH vas nov added to the same solution un 

vas precipitated completely. The SrHPo4 vas also filtered onto 7 

The precipitates were dried and :mounted onto lucite semi.cylinders of 1-7/8" I.J. 

UNCLASSIFIED 
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The countiDg procedure is described 1n Section C below. 

samples vere counted on a gold foil conred Q-gas tlow counter o 

diameter and 10" active length. The geanetry factor for the pos 

-ll75-AF.C 
12-30-53 
- 24 -

vaa maintained between the counter and the sample was previQUSly termined 

with use of a similarly DK>unted sample of KCl and was found to 

The activitie.s in the two samples were followed for over 

activity on the neodymium sample deca~d from an initial rate 

vi.th a constant half life of 61 ! l hours into a very long 

cpm. An aluminum absorption curve for the same sample de i.e.1;".111.1~" 

few hours after m.11.ki.ng was found to be absolutely straight 

and gave a half thickness value of 133 mg/cm
2

• 

U of 102 

When the y90 activity was subtracted out, tbe aluminum a.bso tion curve 

for the strontium sample, 'Which was also determined soon afte-r 1..ng, also 

was a straight line as far as 40 mg/cr.2• 

mg/cm2• 

The intensities and identity of the activities 1n the stron 

neodymium samples corrected to milking time were as follows: 

y90 activity, cpm 

Strontium Sample 

Neodymium Semple 

Applying the Libby equation, 

D = 
Io.i- L 

e -=­
L 

I 

lo68 

102 

Cp!!l 

10~5325 
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where D = the disintegration rate of the 88111ple in dpm 

I = the counting rate of the bare sample 

G • the geometry factor= 2.50 

L • thickness ot air between sample and 

counter + thickness of counter waJ.l. 

2 (sum= 2.70 mg/cm ) 

2 L = thickness of the sample in mg/cm 

..£1/2 
0.693 I Wel"e _.l..;1/2 iS the half thiC 

of the activity in mg/cm2, 

the followi.Dg results were obtained: 

Strontium Sample 60.9 17.3 

Neodymium Sample 15.1 192 10,970 

ll,628 

D(Sr90 

ll,320 

-1175-AEC 
-30-53 
25 -

SS value 

A very satisfactory agreement between the disintegration rate of y90 and 

Sr90 was obtained. Tbe recovery of the yW activity f'raa the solu ion is seen 

to be 94% and the percentage of Sr90 carried over in the neodymium precipitate 

as contamination is seen to be 3. 8;i. 

C. Cow:ating technique 

The absolute radioactivity measurements in the Chic~o labora ries have 

been .made with cylindrical thin-wall flow counters. These are sh1 lded vith 

several inches of iron and vith anti-coincidence counters. 

SECRE I 
UNCLAS lF,ED 
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Tbe large sample counters have been built after a desi&Jl by 

R. Wolfgang and W. F. Libby (Rev. Sci. Inst. g!, 511 (1953)). 

have lucite end pieces connected by three thin brass rods at 

Thin plastic film 2.69 mg/cm.2 , with a conductiDg gold-coated 

for the counter wall. Miniature flow counters have been construe 

ad.justi.Dg rings at the ends and vith external end supports (to av 

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

DuPont Mylar film coated on the in.Der side with alUI!linum 0. 975 mg 

Mylar, a poly ester, is very durable, being resistant to moderate 

stres~ an~ common organic sclvents. The background for the large 

(l-1/2" x 6" to 10") runs about 6 to 10 counts per minute within 

mentioned above. The m.1niature counters (l.4 x 3.0 cm) have a 

-1175-.AF.C 
-30-53 

- 26 -

The 

shielding 

0.4 counts per minute. (The counters with a.l.uminum-Mylar walls a e quite 

photosensitive, but are ordinarily operated in the dark.) 

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

surround the sample counter. The geometry is as good as is permi ted by ·the 

necessity for placi.Dg absorbers betveen the sample surface and counter wall. 

For the large counters the geometry ia ~ and for 33%. The 

corresponding factors used in conversion of cpm to dpm are 2. 7 3.0 respectively. 

These geometry determinations were ma.de using potassium 4C as a se ondary standard 

and using the figure 28 dps/ gm K. Most powdered samples are mcun ed with the 

aid of d11ute agar in alcohol and vater, which provides a nearly 1.ghtless 

binder after drying. 

The samples bave usually been counted to a standard error of 10 to 15~ where 

activity is sufficient. If such precision would require an ext 

10~5321 SEGRE I: U f J C l A S I F J E D 
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counting period greater error is allowed. 

The calculation of disintegrations per minute f'rom the meas d counts per 

minute is made 1n the following way. The counts per minute ( cpm) 

by the appropriate geometry factor, by a factor to correct for ab rption by 

the counter wall and a.bsorbers (ex. (wall thickne'3s _mgs/cm2)/ (mean thickness 

of radiation bei.Ilg :measured)), and by the sample weight 1D mgs. 

number is divided by the mean thickness of the radiation, by the le area, 

aJ:ld by a correction factor for samples less tha.D "i.nf'initely" thi k 0.-1/exp. 

{surface density of sam:ple)/(mean tbiekness for tM measured radi tion)). 

Fer exaI:Iple, a sample of Y90 counted o~ a I!liniature counter gives 5.7 ! C.l 

net cpm. . 6 2 Its vei&ht is o.~l gms and its area is 5. 75 cm • sorber of 

' 2 ll2 mgs/cm vas used. 

dpm = 
5.7 cpm x 3.0 x 41.6 mgs x eiM 

= 37.6dpmY~. 
2 2 -

1!~ 188 mgs/c:m x 5. 75 cm x (1-e 

Backscattering corrections have not been ma.de 1n these ca.lcuJ.atio s. The 

plastic sample mounts "reflect" only about 8'%i of the radiation st 1kiDg them 

and this backscattered radiation bas only &bout half tbe energy .o the original 

radiation. Si.Dl::e the samples are o-r finite thickness, ca. 6l:J to 

most of the backscattered radiation is absorbed. The back.scatter contributes 

about l'~ of the observed activity. This is at least partically c cted for by 

the geometry determ1.nat1ons vbere backscattering corrections were not ma.de. 

To calculate SUHSHDIB UNITS from t:::.1& jp;.:a :'~ure, it ie; mu.lt plied by the 

decay correction f'actor (exp. (hours since mil.king frail Sr9Ci)/(me life of y9C'D 

U ?~ C L A S I F I E D 
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and by any yield factor. This number is divided by the weight of calcium in 

the milked s&Jl()le 1n grams, by 2. 2 (see SU?IBHntE UNIT de:fini tion) and by a 

growth correction factor in case the y90 was not in cor:i;plete eq ibrium with 

the Sr90 at the tilne of' milking (1-1/exp. (hours Sr90 ha.s h.a.d to p oduce Y90) / 

(mean life o!' y90)). t.s an example, the above '!9() _sa."!!'_;le ca."!le fr ::::. a ear.:. le 

containing 22.l grams of calciwn. The yield factor due to handl a losses 

was l.56 (unusually high). The milking took place at a time when complete 

equilibTium vas established and the counting tllw: vas 7. 58 hours fter milking. 

Sunshine Units = 
~ IZ·6 dpm sr90 x e x 1.56 

22.l gmB X 2.2 A l.~ 
= 1.32. 

UNCLAS IFIED 
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A position of fa11 of 75M particles 

from various a1titudes. Altitudes 

in lOOO's of feet. 

-1175-AEC 
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Point of 
detonation 

---:~ 
0 ~ 

1 inch = 20 nm ') 
Eniwetok 

Fig. l Estillate of the Fall-out from Mike Sho 
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FALL-ooT FROM MIKE 

Tbe experience ot d.etonatiDg devices on lov towers and the ace 

of the earth in Nevada indicates that there is a sizeable rract1 

residual. radiatioD deposited on the ground within a few hours a1't r the 

shot. Tbe current speculatior. a.s to the cause of this !all-out 

sand and soil are drawn into the hot fireball if it 1ntersect5 

and either provides large condensation nuclei which are heavy eno to 

tall, ar picks up ...U radio&ctiTe particles as it f'al.ls back to the earth. 

are transported by the wind. Thus, the dovt?W"i.nd area to distance appropriate 

to the wind speed and time of' fall o.f the particles are contam1na ed by 

reaiCual radioactivity. 

For the rVY Mike shot the major downwind areas were 

ocean 1n which no sampling was made of reaidua.l radiation. 
' 

o:f fall-out from Mike is therefore unknown. 

vbere dovJJwiDd sam;iles were made, and these vere not complete. 

estimate the fall-out fran Mike, it vll.l be necessary to make a 

scallDg from the meaaer JANGLE surface shot data. 

vi.th uncertainty because the JANGLE data are poor ao:l tbere are 

theories which provide a scal.ing i"rom. 1 KT t.o 10 Ml'. I it is 

considered worthwhile to attempt the extrapolation in order to p 

adequate :measurements. 
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Lule.11.an(l) bas presented an ~is of the JANGLE surface shot which 

ahavs the pattern of downv1nd fall-out as deduced :tl"all an aer1al survey 

after the detonation. 'nle S\.IBllal"y Report: Weapons Effects Tests 2
) gives 

The residual activity was integrated over the ent~ area by me 

pJan1•ter and it indicated that about 10 percent of the bomb de ris fell 

Vi.thin 4 miles of GZ and that another Bo percent fell within tbe next 150 

miles downw1.nd. Within the dowuw1nd area there vere two "bot sp 

centered 20 ail.es down.vi.Dd of about 550 m.2 with 50 percent of 

acd one centered about 6o miles downvi.Dd of about 520 m12 
with 

percent of the debris. Fraa observations of the detonation it a: 

that-the debris was separated into 2 clumps, the mushroclll proper 

131 QCX)' and the top of the stem centered at 9000'· 

the debris settles at the same rate as tbe Stoke's 

particle of~ diameter, the maximum at 6o mil.es would have c 

mushroom and the maximum at 20 miles 'WOUld have come from the cl 

top of the stem. Thus there is some evidence that a large i'ract 

surface burst comes rapidly to the ground and that the 

particle provides an estimate of the rate of sett.llng. 

For the Mike shot the exact beight of rise and the 

structure to tbe top of the cloud is not known. There is some r 

evidence, however, that there was a clump of debris, at what 

the top of the stem, at about 6o,OOO'. The report on !'all-out 

shows a plot of the point of impact of 75µ particles falling fr 

and is shown in Fig. l. The time it would take such a partic.le 

that 

strong 

be termed 

tribut1on { 3) 

reach the 
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ground would be about 15 hours. If it is assumed that the area c red by 

tbe fall-out frail this stem top is proportiom.l to tbe square o:r 

2 downwind, the area covered would be about 10,000 mi • 

assumed that if this area contained 50 percent of Mike, there 

average concentration 5.8 s;/mJ.2 at 15 bours; the time the debris would 

have reached the ground. The circular ar.ea on Fig. l 1.ndicatea 

extent of' the area a:ffected. 

It must be concluded that if such a higb average ccncentrat1 n vere 

produced, peak concentrations might be h1sb enough to be exceed y 

dangerous. It can also be seen, by superposint; Fig. 1 

area around Eniwetok, that, if this debris did in i"act fall. out, 

llD :f'&ll-out measureI:Jent to detect it. The problem of the world-

distribution of Mike debris vill te.ke if 50 

to SC percent of the debris fell undetected on the ocean. 

radiological safety vU.l. al.so be made much more d.if:'icult ii' plan must 

be ma.de to keep personnel i'ran such large are.as. With the presen state 

of ignorance of tbe reality and magnitude of the t.on 

range bombs, it 1s necessary to insure that there is proper doc 

oi' tbe :f'al.1-out from future tests. 

(1) 

(2) 

( 3) 

LuleJian, N.M., Rad.1o3ctive Fall-out frc:m: Atomic Bombs, liq., AROC, 
Bovember, 1953. 

Operat1oc JANGLE, SW!!l!!lI"y Re;port; \i:eo::.-::ivn E~:'ects Tiest, \JT-41 , 
AFSWP, November, 1952. 

erat1on IVY· Nature Intensit and Distribution of Fall-o t from ~~ 
~, NRDL, April, 1953 • 
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We consider it absolutely es::.ential to est.ablis in 

the CASTLE Tests whether there is large cl.ose-in tall-out 

accocpanying lnr3e-scale detonations. This knowledge is 

e::isential both to the military utilization and the SUNSHWE 

evaluation. The T'v-Y Raf't data program, the cloud height 

measurements, and RAYW!ND program were cancelled. These 

:iecesso.ry de.ta ·~c:::i.::;~suently ru-e r..c"· ln.cking for SUNSH'!NE 

for the evaluation o~ close-in radioactive fall-out·of le.rg 

detonations. Ey close in ve mean up to several hundred mil 

for the CAST'".i...2 se~ies. We propose reactivation of these p 

for CASTLE. 

cc: Dr. Jchn C. Eu~!ler, Director 
Division of Biology and Medicine 
U. S. Atot.'lic Energy Co!llll.1.ssion 
Washington, D. C. 

Willard F. Libby 

ams 

UNCLA SIFIED 
10~533~ 

• 
LJ.\NL 


