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RAND SUNSHINE PROJECT

Conference December 16, 17, 18, 1953

Santa Monica, California

I. INTRODUCTION

 

 
The conference was convened to consider the experimental da

since the study conducted during summer 1953 (RAND Report R-251-.

Following the report of last summer, the Division of Biology

let a contract with the University of Chicago for the measurement

dozen samples as quickly eas possible in order that the program be

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

obtained

).

and Medicine

of a few

properly

Pilot Assay
   Program. The Chicago group has completed analysis on about 100 5

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

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

per mimite of Sr” per gram of calcium. This is 1/1000th of the

permissible concentration. A "standard man" has 1000 grams of ca

his body. Since the maximm permissible concentration is one mic

standard man it follows, since 1 microcurte of sr? 6

SUNSHINE UNIT is 1/100Cth of maximum permissible concentration.

unit is used for both animals and food. It is, of course, imposs

this unit for rein and water and other types of samples which do

a specific activities arcalcium. In these samples the actual Sr

in disintegrations per minute per gallon in the case of rainwater

The costs for the Chicago measurements are interesting in

since they indicate the budget likely to be required far PROJECT
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in the future. They ere summarized in Appendix B. It is seen he

cost averaged about $3CC per sample.

that a University Laboratory denotes many services which would no

procurable in other environments but it should aiso be borne in m

UNCLASSIFIED
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re that the

OF course, it should be bore in mind

, be

ind (now that the capital equipment is in hand) that the cost of establis

project is much higher per sample earlier in history of the pro

nt of the

t than later.

It can be seen from experience on hand that a figure like $100 tol$150 per

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

it much below this is rather remote except for certain particular [types of

samples.

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

human sample assay has the large cost of ashing which cannot be avpided.

averaging over the broad spectrum of samples which are likely to

the figure is something like 9100 ~ $150 per sample.

II. DEDUCTICHS

Cursory perusal of the data contained in the Pilot Assay Pr

Chicago SUNSHINE indicates the following:

have about 1/6th SUNSA. Newborn babies in the Chicago area

Furthermore, AEC administrative costs have not been congidered.

but the

So

desired,

 
am of the

YE UNIT

about 0. 37of sr” or about 1/6000th of tolerance. in other words, there are

disintegrations per minute of sr? per gram of calcium in these hu

Wide fluctuations from this average occur. It was strongly sugges)

conference that medical records be examined to see whether any cor)

han materials.

ed by the

relations 
exist; when the additional 30 babies now an hand in Chicago have

the total number of data may be such that a medical search vill
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B. It appears from the agreement between the Utah, Wiscons

assays for cheese and milk that sr? dissemination mechanism is

indicate considerable uniformity in this distribution. In other

appears from these that sr” may not be likely to vary as mich ag one might have

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

inadequate, but recalling the conclusions of the RAND SUNSHINE s

that stratospheric dissemination and storage were most likely, t

the failure of the long range fall-out group under Dr. Eisenbud

more than a few percent of the total debris from the MIKE shot a

90are correct in strongly indicating that the Sr°~° content does not

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

possibly at variance with deduction A if 1/6 of a SUNSHINE UNIT i

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

average cannot be theoretically predicted on the basis of the pre

C. The data available etrongly indicate that river weters afe pure or at

ieast much less contaminated than rain. It would seem that the agtion of the

soil is the explanation of their purity. The or? is removed as

to the rivers from the spot where it fell as rain. Further data

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

D. It seems that sea food in general will be pure. The dat

to establish this but the indications are that this is so. It se

reasonable on the basis of the mixing which most certainly mist

the action of the waves in the ocean, that any material which faljs into the sea

will repidly mix and be diluted. Ccnsequently, ons may fully et a very low

essay as has indeed been found in the few cases given in Appendix |]A.
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E. With these general conclusions in mind we may discuss the bearing on:

1. Future Tests

It would seem from the results now available that a Jimited

number of future tests of about the Castle scale would be pey-

missible, and that continuing efforts to determine the distrj-

bution of sr?° are not likely to upset this conclusion. It geems

necessary, however, to make one exception; namely, the testsfof

jarge weapons are likely to lead to local fall-out of apprecjable

fraction of the fission products produced and should be most  
carefully examined from the point of view of the SUNSHINE PR@JECT.

Additionally, there should be the most minute and detailed

examination of any tests of the deep underwater or deep undeg-

ground varfety involving either thermonuclear or large scale

fission weapons.

2. Warfare  
The only comment on this point that the conference made 5

that civilian defense ageinst or might be accomplished by ha

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

therefore strongly suggests that the Division of Biology and Medicine

institute studies of the palliative effects of the addition

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

90
such as caicium glutonate on the Sr” uptake. In other wo

by the use of Sr°? to avoid hazards to the individual a

study might be made on humans of the rate at which sro? in

the diet is assimilated normally and then in the case of a
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diet with calcium glutonate added. It seemed to the group t

there might be other ways of preventing widespread sr?

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

data should be obtained inmediately.

Another point indicated by the data and the underlying p

principles themselves is that changing to a seafood diet nig

very sreatly the hazard due to sr” exposure.

ITI. SUNSHINE FUTURE

the purpose or the Pilot Assay Program was not only enlighte

the facts of sr7° distribution but also to make it possible to be

the rull Scale Assay. On the basis of the data given above from

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

the direction which the SUNSHINE PROJECT should take in the futur

A. Who Should Make the Measurements?

The procedure developed is one that is quite simple and

LASSIFIED
RM-1175-AEC
L2 =30-55
- 5 =

net

damake ,

the

hysical

1+. -
co 4reduce

hment on

Lter plan

the samples

pnclusion about

requires 
relatively little chemical training and only the standard low le

techniques. The Analytical Method is discussed in Appendix C.

amount of radioactivity being measured is so small that the most

standards of cleanliness are essential. The habits of procedure

to this low-level assay are perhaps more difvicult to acquire ti

understanding of the principles of chemical separation and the ph

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

PROJECT should perhaps come to Chicago and learn procedures, but

particularly should camplete one or two assays in order to become
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with the procedures for maintenance and cleanliness.

Possible groups for continuance of the SUNSHINE measurenentd would be

the National Laboratories such as the Argonne, Brookhaven, and in particular,

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

   

   

 

  
  

 

 
in low-level techniques, is employed. Industrial companies seem Eo be less likely

to serve the purposes of the Project, in that there seems to be l&ttle pos-

sibility that they are in a position to make measurements without] extensive

development and training. We hope that this situation will c

perform the measurements; this providing they would allow continued surveillance

by outside personnel to guarantee the reliability of the measurements and

techniques until they had learned the procedure. Whether this t of contractual

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

it is not likely to be very satisfactory. Among the companies

be considered are those in the counter and radiochemical business fand such

groups as North American Aviation, Stanford Research, Armour Resea@rch Foundation

and many others.

B. How Much Will the Fuli-scale SUNSHINE Assay Cost?

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

cost about $100 per sample io the end. 80, the cost will be de

by the number of samplesassayed. It is to be borne in mind that

are essentially mich easier and cheaper than others. Bodies and
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intrinsically mach more expensive than either rains or foods bec

reduction of the sample to a measureable form is in itself more

Bodies require cremation and soils require extensive chemical ex fraction under

controlled conditions. In the months of September, Octover, Nov r, end

December of 1953, the Chicago SUNSHINE Pilot Assay group measured about 100

samples. This averages about 1 per day. Of course this include

ofthe technique and the acquisition of the major apparatus nece

functioning at the University. However, the samples were acqu

period of measurement, and now that the sample acquisition p

hand domestically, one can presumably expect many more measurements and a

higher rate of measurement from the group. This being only a Pilbt Assay program

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

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

-scalebetween $300,000 and $2,000,000 per year as an estimate for the

SUNSHINE Assay.

C. How Long Wild the SUNSHINE PROJECT Exist?

The conference debated this question at length and coneifted that

as far as we can determine at the present time, it must run for aq least two

or three years and that during this future period the continuancefof the project

be discussed again.
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IV. THE FUTURE SAMPLING PROGRAM

The conference discussed the adequacy of the present samp program

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

inadequate abroad. It was the feeling by many of the members of -he conference

that this was due almost entirely to the difficulty of operating Abroad under

secrecy conditions. Some of the group felt that this would be p bitively

difficult and that foreign assay with anything like the completenkss which is

relaxation of the secrecy regulations occurs. The argument is a

one; one cannot buy babies or human materials or the effort to boftle a sample

of rain water and ship it. These things are not purchsseable becBuse the people

who mist do them are people so learned, and so interested otherwife, that the

money that could be involved would be of no consequence. The onl way of

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

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

the plan of the nation is. It is not clear that it is necessary fo tell then

about the assays obtained, how radioactive people actually are of how serious

the danger is. Jt is probably clearthat it is necessary to infofm them about 
the overall likelehood of the danger and that the problem is one @f considerable

importance. So it seems to a group in the conference that the ch@ice to be made

at the moment is largely between ignorance of the foreign situat with sone

hope that the SUNSHINE hazard be kept secret and a frank admissiog of the

purpose of the SUNSHINE PROJECT together with the proper emphasisjof the

mumanitarian aspects and an ability ar opportunity to assay the id as a vhole.

 = = UNCLASSIFIED
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A. The sampling program is therefore not likely to yield a -scale

assay of the world at the present time as far as human materials concerned.

It does seem clear that one can sample quite adequately for foods| particularly

milk solids or milk products. The correlation that can be obtainkd in the

United States, particularly in the Chicago area, may be sufficienk when taken

together with the few foreign human samples which are likely to procured.

Some general conclusion can thus be drawn.

B. It seems clear from the examination of the data presentef above that

the "Chicago Baby Program” should be continued, perhaps at a 1} rate. It

also seems desirable that another "Baby Series" be started, prefarably in the

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

milk samples, to determine whether the strontium hazard in Salt e is no

worse than it is in Chicago.

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

animal bones, varticularly calf bones. This kind of material be procurable

all over the world, a program should be instituted to cbtain the [samples

immediately and to set up ashing facilities so that the bones ca be processed

at the lowest cost.

D. The milk solids and cheese samples look so promising atthe moment

that this type of sample should be emphasized in the future.  
E. The measurement of adults should be undertaken immediat@ly. It is

clear from the general principles that, as set farth in last r's RAND

SUNSHINE Report, adults should have essentially zero assay. Howgver, this

point has not been established experimentally and the result is @f such importance

that it must and should be established in the immediate future. [The Chicago
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group will undertake a measurement on one or two specimens provi

likely that an ordinary crematorium will operate under sufficie

conditions from the radiochemical point of view that it can be

do the cremation.

F. It seemed clear to the conference that the possibility classified

cooperation with the British would bear further examination. conference

was avare, however, that there were several considerations which t bar

such cooperation.

V. THE CAS vi R

VIEW OF THE SUNSHINE PROJBCT

A. Task Force

It appears that the MIKE shot at IVY had no fall-out stafions in the

region most likely for local fall-out. This occurred because thefrafts which

had been planned appeared to be security risks in the sense that fhey looked like supmarines; so they were eliminated. The result is that we qo not know

  
   

   
 

with certainty whether 90 percent of the MIKE debris fell out witBin 200 or 300

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

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

assay indicates that only a few percent of the MIKE debris could gossibly

@ppear any place else on the earth's surface, so we are left with

conclusion that the MIKE debris either is still in the stratospheme or is in the

Pacific Ocean.

Furthermore, the elaborate preparations for determining height

of rise of the cloud and the wind velocities at various heights

 aoa

LOuUS311 = UNCLABSIFIED

LANL



 

    

   

  

 SECREA T
T SSTFIED

{=1175-AEC
-30-53

UNCL

RAYWIND methodology were eliminated also. This would have given [the height

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

matters being extremely important for the correlation of eny loc

that did occur with meteorological conditions and ellowing the p

for future tests of local fall-out. The conference therefore confludes that

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

in the down-wind direction, be done at the CASTLE tests. It is also important

that the measurements on height of rise of the cloud and velocityfof wind and function of height using the RAYWIND methodology be used. Ac ation urging

   

    

     

this was sent by the conference to the Chairman of the Atomic Eneagy Commission

(Appendix E to this Report).

B. World-wide Sampling in Connection with CASTLE.

It seems clear that the dissemination of radioactivity o

world can be measured in a numberof ways, but since the time is

secrecy conditions or restrictions are such to prevent any use of

oF the real purpose of the program, some conferees agreed that t.

SUNSHINE PROJECT should proceed to institute a world-wide rain-s

for next March, April, May, Jume and July using the project now existence at

the University, on the “Occurrence of Tritium in Nature” as a cover operation.

At the present time water samples are being acquired from all over|the world to

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

distribution of cosmic-ray-produced tritium. These samples can bejperfectly

well used for strontium assay without in any way changing them for[the tritium

ansay. The procedure is simply to add soluble starch and salt to fhe sample,

 
aeeper.  UNCLAPSIFIED1045312 —E-
ae LANL



  

   

SECRET UNCLASSIFIED
 

 

 

with the tritium analysis. The strontium salt precipated is thenj subjected to

measured. Practically all of the samples listed in Appendix A

from the Tritium Project. It seems likely that the Chicago Triti

to the project will be only the cost of ccmmmication and trans

camming of the samples. it was decided by the conference that

the roo’ area and the date, time and location. Samples should

and suipped directly to Chicago and payment made ror any costs orj expenses

involved. This program will be instituted under the Chicago SUNSHINE PROJECT.

No other suggestion was thought to be practical in view of thhe very short

time before the test series begin.

Vi. CONCURRENT BICLOGICAL RESSARCH PROGRAM  
The conference urged most strongly a continuation of the hone

research programs related to the SUNSHINE Program. Particularly ortant is

the work on the Maximum Permissible Concentration of sr,

 1045313) SERRE] UNCLASSIFIED
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Chicago babies:

1.

13.

APPENDIX A

PROJECT SUNSHIWE PILCT ASSAY RESULTS

December 18, 1953

Sample

samples furnished by Drs.
L. Potter and L. ©. Jacobson

No. 1: Stillborn July 26, 1953; 37 weeks
gestation; 90 gms ash

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

gestation; 57 gms ash

No. 3: Premature; Sept. 11, 1953; live weight

1830 gms; 38.3 gems ach

Ho. 4: Premature; Sept. 5, 1953; live weight

930 gms; 24.2 ems ash; 6 months gestation

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

No. 6: Stillborn Sept. 13, 1953; 38 weeks
gestation; 65 mgs ash

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

No. 10: Stillborn Sept. 20, 1953; 32 weeks

gestation; 25 gms ash

No. 11: Stillborn Sept. 27, 1953; 32 weeks
gestation; 24 gms ash

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

No. 14; Stillborn Sept. 26, 1953; 37 weeks
gestation; 35 gms ash

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

No. 16: Stillborn Sept. 24, 1953; 34 weeks
gestation; 52 gms ash

1Ou5314 SECRET.
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Assa

(Unit: 1/1 Allowable)

< 0.9 + 0.04

< 0. + 0.08

< OW + O.1

< 0.48 + 0.05

< 0.147 + 0.04

< 0.0¥1 + 0.038

< 0. + 0.015

0.00 + 0.052

<0. + 0.031

0.083 + 0.014

0.183 + 0.024

O.2p7 + 0.019

 
SSIFIEE

[ ANT.



14.

15.

16.

17.

18.

19.

21.

22.

24.

25.

28,

29.

  
SECRET UNCLASSIFIED
 

 

—— RM-1175 -AEC

12-30-53
- 14.

Sample Assay
(Unit: 1/1000 owable)

No. 17: Stillborn Sept. 27, 1953; 36 weeks 0.35 + 0.01
gestation; 88 gms ash

No. 18: Stillborn Sept. 28, 1953, 39 weeks 0.1B + 0.02
gestation; 72 gms ash

No. 19: Stillborn Oct. 7, 1953; 36 weeks 0.288 + 0.023
gestation; 46 gms ash

No. 24: Stillborn Oct. 10, 1953; 3C weeks O.18 + 0.01
gestation; 26.2 gms ash

No. 27: Born Sept. 30, 1953; live weight 0.0p4 + 0.008
2400 gms; 39 weeks gestation; 61 gms ash

No. 28: Stillborn Oct. 14, 1953; 36 weeks 0.3% + 0.05
gestation; 15.2 gms ash

No. 29: Premature; Oct. 12, 1953; 36 weeks 0.24 + 0.051
gestation; live weight 1880 gms; 42.6 gms ash

Nc. 31: Stillborn Oct. 27, 1953; 39 weeks O.147 + 0.013
gestation: 75.7 gms ash

No. 32: Premature; Oct. 27, 1953; 31 weeks C.095 + 0.020
gestation; live weight 2020 gms; 39.7 gms ash

No. 33: Premature; Oct. 29, 1953; 31 weeks 0.24 + 0.01

gestation; live weight 1150 gms; 27.5 gms ash

No. 34: Stillborn Nov. 2, 1953; 34 weeks O. + 0.03
gestation; 57.3 gms ash

No. 37: Stillborn Nov. 8, 1953; 36 weeks 0.12 + 0.04
gestation; 79.4 gms ash

No. 38: Stillborn Nov. 8, 1953; 34 weeks 0. + 0.02
gestation; 46.6 gms ash

No. 39: Premature; Nov. 9, 1953; 32 weeks 0.15] + 0.04
gestation; live weight 1500 gms; 42.5 gms ash

No. 40: Born Nov. 7, 1953; 39 weeks gestation; 0.13} + 0.025
live weight 2225 gms; 62.1 gms ash

No. 41: Stillborn Nov. 9, 1953; 34 weeks 0.06 + 0.02
gestation; 58.8 gms ash

— — UNCLAISSIFIER
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Sample Assay
(Unit: 1/100— allowable)

30. No. 42: Premature; Nov. 10, 1953; 38 weeks O.1B + 0.05
gestation; live weight 2530 gms; 50.5 gms ash

31. Wo. 43: Stillborn Nov. 10, 1953; 30 weeks O.16B + 0.03
gestation; 34.3 gms ash

32. No. 44: Stillborn Nov. 1, 1953; 28 weeks O.1p + 0.02
gestation; 16.6 gms ash

33. No. 45: Stillborn Now. 11, 1953; 28 weeks 0.21 + 0.02
gestation; 13.5 gms ash

34. Later milkings from babies Nos. 2, 3, 4, and 5 were 0.12 + 0.01
combined for average

Samples furnished by Dr. A. K. Solomon, Harvard University

1. Harvard adult rib (Age unknown to us; 16.1 gms ash) © + 0.12

2. Harverd children's ribs (Ages: 7 yrs., 7 yrs-., 3-1/2 yrs., 0 + 0.32
l yr., l yr., 5 wks., 12 days, 8 days, 6 days; 8.9 gms ash)

Data of J. L. Kulo of Columbia University

1. Ancient clam shells (> 30,000 years) < 0.048

2. Modern clam shells (2 years old) < ¢,048

3. Wisconsin cheese (1 month old Munster; 20 lbs; 1.3] + 0.09
70 gms calcium)

4, Wisconsin calf (2 years old; from Madison area) 1.9] + 0.09

5. Montana calf (6 months old; from Lewiston ares) 3.9] + 0.18

6. Lamont, N.¥., top soil (12 sq. ft. to 2 in. 10.9] + 0.12
down. Extracted 66 lbs. with equal volume of
concentrated HC1); 36 gms calcium

Section of vertebral coluzm and ribs furnished by Dr. Shields Warren

1.. No. 226: Age 3-3/12 years; Mass.; 24 gms ash | 0.19 + 0.01

2. No. 232: Age seven years; area, Ohio; 17 gas ash O.1g + 0.01  
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Sample Assay
(Unit: 1/1000

D. (Cont. )

3. No. 237: Age seven years, eleven months; area, Maine; om
18.7 gms ash

4, Group I: Pooled samples, 218, 221, 225 and 228; < 0.
ages ranged from 1 to 30 days; Massachusetts;
17*e2i gms ash

5. Group II: Pooled samples, 219, 220, 236 and 243; < 0.
ages ranged from 6 to 8 weeks; Maine and Massachusetts;
12.95 gms ash

6. Group III: Pooled samples Nos. 230, 235, 240 and 250; 0.4
ages ranged from 4 to 6 months; Massachusetts and
New Hampshire; 11.58 gms ash

7- Group IV: Pooled samples 241, 247 and 251; ages ranged 0.3
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from 3 to 6 years; Maine and Massachusetts; 12.56 gms ash

Cheese Samples

i.

Fe

Wisconsin Swiss (17-3 lbs; from around Monroe
in Green County; manufactured July 3, 1953);
110.9 gms ash

Imported Swiss (19 lbs; Switzerland); 353 gms ash

tsJapanece Meiji (10 lbs; processed; obtained by J.
Mayer; areca represented - Tokyo or Osaka, Honshu
Island, Japan); 243.4 gms ash

Japanese Hokkaido (10 lbs; natural; obtained by
J. E. Mayer; area represented - Hokkaido Isiand,
Jepan); 192.8 gems ash

w

Wisconsin Munster (18 lbs from Dodge County, Wisconsin);
manufactured end of July, 1953; 372 gms ash

Chicago milk shed samples: Dr. Lyle Alexander of the U.S.

1.

Dept. of Agriculture collected milk-alfalfa-soil samples
from several farms in Dllinois and Wisconsin. We have not
received the soil samples yet, but following are the alfalfa
and milk samples which have been processed.

Alfalfa: These samples were dried and ground (but not
washed) by Dr. N. Scully of Argonne National Lab.
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a)

b)

c)

a)

e)

Milk:
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Sample

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

No. 3: From Swanson farm, Winnebago County, Illinois;
Sept. 29, 1953, 123.0 gms ash

No. 5: From Lewke farm, Dane County, Wisconsin;

Sept. 30, 1953; 137-0 gms ash

No. 7: From Kurpecki farm, McHenry County, Il1.;
Sept. 30, 1953; 152.5 ems ash

No. 9: From McKee farm; McHenry County, Illinois;
143.5 gms ash

University of Wisconsin.

a)

b)

c)

f
h

i
a
l

e)

No. 1: From Grabow farm, Rock County, Wisconsin;
Sept. 28, 1953; 75.6 gms ash

No. 3: From Swanson farm, Winnebago County, I11.;
Sept. 29, 1953; 134.2 gms ash

No. 5: From Lewke farm, Dane County, Wisconsin;
Sept. 30, 1953; 88.2 gms ash

No. 7: From Kirpeski farm, McHenry County, J1il.;

Sept. 30, 1953; 199.9 ems ash

No. 9: From McKee farm, McHenry County, I11.;
Oct. 1, 1953; 149 gms ash

Soil: These samples were processed to the calcium
oxalate form byDr. Alexander's group at Beltsville, Maryland

a)

bd)

c)

No. 1: From Grabow farm, Rock County, Wisconsin,
Sept. 28, 1953; Knox Loam, 0” - 1"

No. 1; 1” - 6"

These samples were dried by Dr. Arthur Swanson at the
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Assay
(Unit: 1/1004 allowable)

< 12.4 + 0.3

< JJ +04

< 20. + 0.9

< 7.44 + 0.46

< 14. + 6.3

1.9 + 0.08

1.41 + 0.02

2.45 + 0.104

1.3 + C.Ce

1.4 + 0.1

< 26.9 +1.0

< 6. + 0.4

< 12.q + 3.0No. 3: From Swanson farm, Winnebago County, I11.;
Sept. 29, 1953; Carrington Loam, 0 - 1”

_———*
oo —  

1045318 SECRET UncLA SIFIED

L.ANI.



 

ee|——'

Sample Assay
(Unit: 1/1000 all

dad) No. 6: From Premo farm, Columbia County, Wisconsin;
Sept. 30, 1953, Miami silt, C - 1"; leached with NH, Ac

e) No. 6: From Premo farm, Columbia County, Wisconsin;
Sept. 30, 1953; Miami silt, 0 - 1"; leached with HQ
after NH), Ac

Other samples from Dr. Alexander

i.

Egg

l.

2.

Milk

a} Powdered whole milk; dated 1943; source unknown;
73.8 gms ash

b) Dried skim milk; Logan, Uteh; Oct., 1953; 289.4 gms ash

ec} Dried skim milk; Beaver, Utah; Oct., 1953; 266.1 ems ash

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

a) Ne. C-2916; Iowa, 1937; Carrington loam; 0" - 3”

db) No. C-2917; Iowa, 1937; Carrington loam, 3" - 13"

e) From Turkey, Oct., 1953

shells

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

411 gms obtained from Billings Hospital,
University of Chicago, Sept. 8, 1953

Calf Bone Samples from J. H. Harley, NYO Office:
eshed by Analytical Branch of the New York Operations

l.

‘Office of A.5.C.

Q-1 leg bone asb of calf born March 1953, raised at

Faston, New York; pestaure fed without supplementary
feeding, slaughtered Nov. 1, 1953; 92.99 gms ash

Q-2 - same as above; apparently two portions of same
sample but milked and counted separately; 106.95 gms ash
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ble)

1 + 0.3

8 + 0.8

+ C.008

35 + 0.05

91 + 0.02

+ C.5

+ 0.3

17 + 0.10

ohes + 0.62

0.284 + 0.033

6.2 + 0.2

6.B + 0.15 
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Sample dpn/zal.

Rain samples obtained from the University of Chicago
tritium group.

1. No. 16: 3.4 gal.; collected in Chicago, Nov. 17, 1952, Te! + 0.2
O.11 in.

2. No. 18: 3.8 gal.; collected in Chicago, Nov. 22, 24, by + 0.2
2) and 26, 1952; 1.24 in.

3. No. 30: 3.9 gal.; collected in Chicago, Feb. lI, 1953; 3.9 + 0.15
C.03 in.

4, No. 40: 1.7 gal.; collected in Chicago, Mar. 12, 1953; 0 + 0.3
0.30 in.

5- No. 50: 1.5 gal.3; collected in Chicago, Mar. 31, 1953; Te4 + 0.5
C.03 in.

6. No. 51: 2.C gal.; collected in Chicago, Apr. 3, 1953; 5. i + 1.6
C.04 in.

7. No. 5€: 5 gal.; collected in Chicago, Apr. 15, 1953; 8.42 + 0.60
C.06 in.

8. No. 60: 1.6 gal.; collected in Chicago, Apr. 30, 1953; 67-$ + 3.2
1500-1520; 0.03 in.

9. No. 61: €.7 gal.; collected in Chicago, Avr. 20, 1953; 26 + 0.9
163C-1910; C.Cl in.

10. Ne. 67: 2-1/2 gal.; collected in Chicago, May 22, 1953; 4eJO + 0.48
C.62 in. ,

ll. No. 74: 5 gal.; collected in Chicago, June 5, 1953; 12.45 + 0.222
C.05 in.

12. No. 79: 2.4 gal.; collected in Chicago, July 5, 1953; 5.-G@ + 0.8
C.20 in.

13. No. 9C: 2-1/2 gal.; collected in Chicago, Aug. 1 to 3, 2.47 + 0.35
1953; 0.62 in.

1k. No. 92: 5 gal.; collected in Chicago, Aug. 4, 1953; 3. + C46

‘6.05 in,  
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Sample

15. No. 96: 5 gal.; collected in Chicago, Sept. 11, 1953;
C.50 in.

16. No. $7: 5 gal.; collected in Chicago, Sept. 18, 1953;
0.63 in.

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

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

Other water samples

1. Pacific Ocean (Santa Monica Beach); 80 liters, collected
May 20, 1953

2. Mississippi River water at St. Louis, 5.C gal.;

collected April 17, 1953

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

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

These data are complete to date.

W. F. Libby
University of Chicag
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APPENDIX 3 BRM-1175-AEC

, 12-30-53

SUNSHINE PILOT ASSAY EXPENSES FOR FIRST FOUR MONTHS [- 21 -

 

Salaries $12,000

Overhead (43%) 5,160

Travel 300

Supplies, etc. 5,600

Equipment 7,000

$3,060

Number of samples run 96

Cost per sample 3300. 0C
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A. Preliminary treatment of samples  
Before any chemical preperation was done, most of the solid gamples were

dried or burned in an oven or incinerator and then reduced to ashjin a mffle

furnance at 900°C. Samples treated in this way included the humaf, alfalfa,
\

cheese and milk specimens. The Bureau of Plant Industry at Beltsville, Maryland,

processed the soil samples and sent them to us in the form of caldium oxalate.

The water samples, including the rain, snov, lake, river andJocean samples,

were filtered to remove solid material.

B. Chemical preparation of samples  
The ashed samples were dissolved in concentrated HCl and condentrated

HNO, was also added if the sample did not go into solution satisfactorily.

The residue, if any, was then filtered off, and, with the exceptidn of the

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

with yttriun.

The alfalfa samples were still highly contaminated after the [first

milking. Repeated ferric phosphate precipitations were made to r@move the rare

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

using Harley's method, and then purified.  The soil samples in the form of calcium oxalate were dried, ited to

oxides, dissolved in concentrated HCl, diluted with water, and ed. The

milking technique adopted by the Chicago group for the determinatfon of the sr”

content of various types of sample essentially consists of obtaingng an HCl

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

daughter of any sr” present in the sample by a phosphate precipifsation of the

UBCLASSIFIED
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carrier, and determining the amount of ye and therefore also of BO present

by absolute counting.

The technique outlined above was tested and shown to yield skhtisfactory

results both using inactive yttrium and neodymium as carriers for] the y* and

both in the presence and absence of calcium in the solution. The] following

examle of a test experiment performed with neodymium carrier and in the absence

of calcium serves to illustrate the details of the chemical procegure, the

counting technique, and the calculations involved in making a Sr

the milking technique.

oD
assay by

2.005 2 Sr(C.)., were dissolved in 5C mlHC, and to it was aaded

FO _ yy
tracer

I

epproximately 22,000 dom of an acid solution of Sr

A few ml of 85% HPO, were next added, followed by 0.304 g of Na

in HC] solution. The solution was stirred and heated.

NH,OH was added gradually with vigorous stirring until the precip 
NdPO, +2E,,0 was believed to be complete. (NdPO, * 2H,,0 and YPO, +22,

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

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

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

and washed with water. To the filtrate were added a few ml of 2

precipitation occurred, showing that the precipitation of neodymi

camplete. Additional NE,OH was now added to the same solution un

was precipitated completely. The SriPo, vas also filtered onto 7

The precipitates were dried and mounted onto lucite semicylinders

i UNCLA
a
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To the hot

in equilibriun.

earrier

.

oNasolution

tation of

precipitate

ad strontium

elpitate

ter paper,

NH,08. No

had been

il SrHP0,

m paper.

Y
Cd *of 1-7/8"

SSIFIED

 



 

 

 

   
  

  
  

   
  

 

  

  

The counting procedure is descrided in Section C below.

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

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

was maintained between the counter and the sample was previqualy

with use of a similarly mounted sample of KCl and was found to

The activities in the two samples were followed for over 10

activity on the neodymium sample decayed from an initial rate of

with a constant half life of 61 + 1 hours into a very long lived

cpm. An aluminum absorption curve for the same sample de

few hours after milking was found to be absolutely straight to 3

and gave a balf thickness value of 133 mgfom.

tion curve

ing, also

was 12.0

When the y2 activity was subtracted out, the aluminum abso

for the strontium sample, which was also determined soon after

was a straight line as far as 40 mg/en’. The half thickness val

mg/cm.

The intensities and identity of the activities in the strontium and

neodymium samples corrected to milking time were as follows:

y7 activity, cpm BO activity, cpm

Strontium Sample 263 1068

Neodymium Sample 4540 102

Applying the Libby equation,

UNCLASSIFIED
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where D = the disintegration rate of the sample in dpm

I = the counting rate of the bare sample

G «= the geometry factor = 2.50

L «= thickness of air between sample and

counter + thickness of counter wall

(sum = 2.70 me/em) |

& = thickness of the sample in ng/om™

.

L = 5 zs » where ~+/o is the half thickiess value

of the activity in mg/cm“,

the following results were obtained:

kL kb p(y”) p(sr}|

Strontium Sample 60.9 17.3 658 11, 320

Neodymium Sample 15.1 192 10,970 7

11,628 11,767 A very satisfactory agreement between the disintegration rateBb of y* and

sr” was obtained. The recovery of the y* activity from the solution is seen

to be 94% and the percentage of sr” carried over in the neodymium] precipitate

&@s contamination is seen to be 3.8%.

C. Counting technigue

The absolute radioactivity measurements in the Chicago laborafories have

been made with cylindrical thin-wall flow counters. These are shidlded with

several inches of iron and with anti-coincidence counters.
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Sugihara,

R. Wolfgang and W. F. Libby (Rev. Sci. Inst. 24, 511 (1953)). Thebe counters

The large sample counters have been built after a design by

have lucite end pieces connected by three thin brass rods at their] periphery.

Thin plastic film 2.69 mg/cm, with a conducting gold-costed surf is used

for the counter wall. Miniature flow counters have been construc with field

adjusting rings at the ends and with external end supports (to avaiid internal

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

DuPont Mylar fiim coated on the inner side with aluminum 0.975 mg/em. The

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

stress anc common organic sclvents. The background for the large Fkounters

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

mentioned above. The miniature counters (1.4 x 3.0 cm) have a

0.4 counts per minute. (The counters with aluminum-Mylar walls age quite

photosensitive, but are ordinarily operated in the dark.)

Samples are mounted on plastic half cylinders, two of which

surround the sample counter. The geametry is as good as is permi}ted by the

necessity for placing absorbers between the sample surface and

For the large counters the geometry is 38% and for the small ones

corresponding factors used in conversion of cpm to dpm are 2.7

These geometry determinations were made using potassium’© as a 6e

and using the figure 26 dps/gm K. Most powdered samples are moun

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

binder after drying.

The samples have usually been counted to a standard error of

activity 1s sufficient. If such precision would require an extra@rdinarily long

1045327 SESS UNCLASSIFIED



counting period greater error is allowed.

The calculation of disintegrations per minute from the measu

minute is made in the following way. The counts per minate (cpm)

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

the counter wall and absorbers (ex. (wall thickness mes/cm~)/(mean

of radiation being measured))}, and by the sample weight ip mgs.

UNCLASBIFIED
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fed counts per

are multiplied

porption by

thickness

The resulting 
number is divided by the mean thickness of the radiation, by the

ttand by ea correction factor for samples less than

le area,

finitely” thi#k Q-1/exp.

(surface density of sample) /(mean thickness for the measured radigtion)).

For example, a sample of x7

2
Its weight is 0.416 gms and its area is 5.75 cm. Annet cpm.

112 mgsom was used.

5.7 cpm x 3.0 x 416 mgs x eins

cell
 dpm

188 ngs/em” x 5.75 em> x (1-e

Backscattering corrections have not been made in these calculations.

plastic sample mounts “reflect” only about & of the radiation st:

counted or a miniature counter gives}5.7 + O.1

sorber of

37.6 dpm Y

The

riking them

rP the original ' and this backscattered radiation has only about half the energy .o

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

most of the backscattered radiation is absorbed. The backscatter

about 1% of the observed activity. This is at least partically c

the geometry determinations where backscattering corrections were

To calculate SUNSHINE UNITS from tris ipa figure, {t is mult

mgs/cn*,

contributes

cted for by

not made.

plied by the

decay correction factor (exp.(hours since milking from Sx")/(nest life of ys)
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and by any yield factor. This number is divided by the weight offcaicium in

the milked sample in grams, by 2.2 (see SUNSHINE UNIT definition)| and by a

90growth correction factor in case the YY” was not in complete equifibrium with

the Sr”? at the time of milking (1-1/exp. (hours sr” has had to pfoduce y?°)/

90
(mean life of yy) . As an exammle, the above Y°” sarmle came frfm a sarzle 
containing 22.1 grams of calcium. The yield factor due to handlifg losses

was 1.56 (unusually high). The milking took place at a time when] complete

equilibrium was established and the counting time was 7.58 hours After milking.

58
90 c

Sunshine Units = 37-6 dpm

_

Sr x € x 1.56 o

2c.l gms x 2.2 K 4. 1.32.

 1045329 a ~—sONCLAS Siren
ow oe



SECRET  UNCLAMSIFIED
—o

-1175-AEC
A position of fall of 75Mparticles -30-53

from various altitudes. Altitudes peo -

in 1000's of feet.
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APPENDIX D

FALL-OUT FROM MIKE

The experience of detonating devices on low towers and the

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

residual radiation deposited on the ground within a few hours aftpr the

shot. The current speculaticn as to the cause of this fall-out that

sand and soil are drawn into the hot fireball if it intersects earth,

and either provides large condensation nuclei which are heavy eno

fall, or picks up small radioactive particles as it falls back tojthe earth.

particles

are transported by the wind. Thus, the downwind area to distance§ appropriate

It would be expected, as it is indeed observed, that theese f

to the wind speed and time of fall of the particles are contaminafed by

residual radioactivity.

For the IVY Mike shot the major downwind areas vere large exganses of

ocean in which no sampling was made of residual radiation. The

of fall-out from Mike is therefore wnknown. There was only one 5

where downwind samples were made, and these were not complete.

ectimate the fall-out from Mike, it will be necessary to make s

scaling from the meager JANGLE surface shot data. This technique[is fraught

with uncertainty because the JANGLE data are poor and there are good

theories which provide a scaling from 1 KT to 10 Mf. Neverthelesd, it is

considered worthwhile to attemt the extrapolation in order to prdvent a

possible accidential contamination and to guide future test p

adequate measurements.
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Laleian?) has presented an analysis of the JANGLE surfacejshot which

shows the pattern of downwind fall-out as deduced from an serial survey 

   
  
  
  

   

 

    

  

    

  

after the detonation. The Summary Report: Weapons Effects Tests

centered 20 miles downwind of about 550 ni” with 50 percent of

and one centered ebout 60 miles downwind of about 520 mi” with «

percent of the debris. From observations of the detonation it ayipe

that the debris was separated into 2 clumps, the mushroom proper [centered at

13,000' and the top of the stem centered at 9000'. If it is assijmed that

the debris settles at the same rate as the Stoke's law, fall fore spherical

particle of Seu diameter, the maximum at 60 miles would have coma from the

mushroom and the maximm at 20 miles would have come from the clump at the

top of the stem. Thus there is some evidence that a large fractibn of a

surface burst comes rapidly to the ground and that the rate of fafll of a 7Cy

particle provides an estimate of the rate of settling.

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

structure to the top of the cloud is not known. There is some rakher strong

be termed

(3)

evidence, however, that there was a clumof debris, at what 1

the top of the stem, at about 60,000'. The report on fall-out difbtribution

shows a plot of the point of impact of 75y particles falling from] 60,000!

end is shown in Fig. 1. The time it would take such a particle th reach the

ceegial
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the fall-out from this stem top is proportional to the square of fhe distance

downwind, the area covered would be about 10,000 mi*,- If it 4s ¢

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

average concentration 5.8 wemi” at 15 hours; the time the debris

have reached the ground.

extent of the area affected.

It must be concluced that if such a high average ccncentrati

ther

id be an

would

The circular srea on Fig. 1 indicates the

bn Were

produced, peak concentrations might be high enough to be exceedinkly

dangerous. It can sliso be seen, by superposing Fig. 1 on a chart

area around Eniwetok, that, if this debris did in fact fall out,

no fall-out measurement to detect it. The problem of the voria-u}de

distribution of Mike debris will take on a vastly different aspec

to 8C percent of the debris fell undetected on the ocean. The pr

of the

there was

Lb if 50

bolem of 
radiological safety will also be made much more difficult if plan

be made to keep personnel trom such large areas. With the presen

must

state

of ignorance of the reality and magnitude of the fall-out from megaton

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

ot the fall-out from future tests.

 

(1) Lulejian, N.M., Radioactive Fall-out from Atomic Bombs, Hq.,
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APPENDIX EO 12-30-53
m

17 December 1953
Lewis L. Strauss
United States Atomic Energy Commission
1901 Constitution Avenue N.W.
Vashington, D. C.

TT-1741 We consider it absolutely essential to establish] in

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

accompanying large-scale detonations. This knowledge is

essential both to the military utilization and the SUNSHINE

evaluation. The IVY Raft data program, the cloud height

measurements, and RAYWIND program were cancelled. These  
necessary data ccnsequently are rew lacking for SUNSHINE an

for the evaluation of close-in radioactive fall-out of lerg

detonations. By close in we mean up to several hundred nil

for the CASTL= series. We propose reactivation of these p Aanls

for CASTLE.

Willard F. Libby

ec: Dr. Jchn C. Busher, Director
Division of Biology and Medicine

U. S. Atomic Energy Commission
Washington, D. C.
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