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RAND SUNSHINE PRCJECT RM=-1175-AEC

Conference December 16, 17, 18, 1953 -
Santa Monica, California

I. INTRQDUCTION

The conference was convened to consider the experimental da
since the study conducted during surmer 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 as possible in order that the program be
oriented. This is referred to in the RAND SUNSHINE Report as the
Program. The Chicago group has completed analysis on about 100 s

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

k2-30-53
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obtained

).

of a few

properly

les.

ix A.

N B
2y [l N
.Ltezdhu b

and Medicine

Pilot Ass=ay

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

per minute of sr7° per gram of calcium. This is 1/1000th of the faximm

permissible concentration. 4 "standard men" has 100C grams of cal

cium in

his body. Since the meximum permissible concentration is one miclocurie per

standard man it follows, since 1 microcurie of Sr90 is 2.2106 dpm

SUNSHINE UNIT 1s 1/100Cth of maximum permissible concentration. I

that one

he same

unit is used for both animels and food. It is, of course, impossible to use

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

calcium. In these samples the actual Srgc

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 for PROJECT
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in the future. They ere summarized in Appendix B. It is seen hefe that the
cost averaged about $3CC per sample. OFf course, it should be borpe in mind
that a University Laboratory denotes many services wvhich would nog be
procurable in other environments but it should also be borre in mind (now

that the capital equipment 1s in hand) that the cost of establishfent of the
project 1s much higher per sample earlier in history of the projedt than later.
It can be seen from experience on hand that a figure like 100 togl50 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. Furthermore, AEC administrative costs have not been comﬁdered.

One could, for example, say that rain sample is much less expensiye but the
human sample assay has the large cost of ashing wvhich cannot be ajoided. So
averaging over the broad spectrum of samples which are likely to tF desired,

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

II. DEDUCTICHS

Cursory perusal of the data contained in the Pilot Assay Program of the
Chicago SUNSHINE indicates the following:

A. Newborn bables in the Chicago area have sbout 1/6th SUNSHfWE UNIT
of 8r°° or about 1/6000th of tolerance. in other vords, there are|about O.37

90

disintegrations per minute of Sr’ per gram of calcium in these bhupan materials.

Wide fluctuations from this average occur. It was strongly suggesjed by the
conference that medical records be examined to see whether any corjelationms

exist; vhen the additional 30 babies mow on hand 1n Chicage bave bden analyzed

the total number of data may be such that a medical search will reyeel correlatioms.

1045303 mi: UNCLASSIFIED
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B. It appears from the sgreement between the Utah, Wiscons
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and Swiss

assaye for cheese and milk that Sr9o dissemination mechanism is guch as to

indicate considerable uniformity in this distributiom.
appears from these that Sr9o may not be likely to vary as much a

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

In other fords, it

one might have

based are

inadequats, but recalling the conclusions of the RAND SUNSHINE suyumer conference

that stratospheric dissemination and storage were most likely, topether with

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

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

90

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

from spot to spot &t least in the northern hemisphere.

b detect

IVY, assays

vaery enormously

This concjusion is

poesibly at variance with deduction A if 1/6 of & SUNSHINE UNIT ip to de

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

(cago baby

average cannot be theoretically predicted on the basis of the prerent data.

C. The data available strongly indicate that river weters a|

‘e pure or at

least much less contaminated than rain. It would seem that the a

tion of the

soil is the explanation of their purity. The Sr90 is removed as fhe water runs

to the rivers from the spot vhere it fell as rain. Further data
fully establish this point but it seems likely that they will.
D. It seems that sea food in gepersl will be pure.

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

necessary to

The datd are inadequate

It seqms eminently

reasonable on the dbasis of the mixing vhich most certainly must ty.k.e place in

the action of the wvaves in the ocean, that any material which fal]
vill repidly mix and be diluted.
assay as has indeed been found in the fewv cases given in Appendix

I045304

8 into the sea

Ccrnsequently, ons mey fully expqct a very low

A.
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E. With these general conclusions in mind we may discuss thT bearing on:

l. Future Tests

It would seemn from the results now available that a

number of future tests of about the Castle scale would be pe}

missible, and that continuing efforts to determine the distr
bution of Sr9o
neceesary, hovever, to make one exception; namely, the tests
large weapons are likely to lead to local fall-out of apprec

fraction of the fission productes produced and should be most

limited

are not likely to upset this conclusion. It geems

of

lable

carefully examined from the point of view of the SUNSEINE PBdJECT.

Additionally, there should be the most minute and detailled

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

ground varlety lnvolving either thermonuclear or large scale
fission weapons.

2. Warfeare

The only comment on this point that the conference made qas

that civilian defense ageinst Sr90

might be accomplished by guch a

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

€

therefore strongly suggests that the Divislion of Biology and pMedicine

institute studies of the palliative effects of the additiom
soluble calcium to the diet. For example, the effect of a ¢
such as calcium glutonate on the Sr90
by the use of Sro° to avoid hazards to the individual a

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

the diet is assimilated normally and then in the case of a

1045305 SECRET
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diet with calcium glutonate added. It seemed to the group that
there might be other ways of preventing widespread Sr90 damake,
but that this would be one of the simplest and it 1s obvious] the
data should be obtained immediately.
Another poilnt indicated by the data and the underlying physical ‘

principles themselves is that changlng to a seafood diet mig

very sreatly the hazard due to Sr90 exposure.

I1I. SUNSHINE FUTURE

The purpose oI the Pilot Assay Program was not only enlighte
the facts of Sr90 distribution but also to make it possible to be
the Full Scale Assay. On the bgsis of the data giver above fram
oblalned this fall, it seems possible to develop some tentative c
the direction which the SUNSHINE PRCJECT should take in the futur

A. Who Should Make the Measurements?

The procedure developed is one that is quite simple and

ht reduce

v
t

bment on
Lter plan
the samples

bnclusion adbout

requires

relatively little chemical training and only the standard low le
techniques., The Analytical Method 1s discussed in Appendix C.

amount of radioactivity being measured is so small that the most

I

radicectivity
ver, the

rigid

standards of cleanliness are essential. The habits of procedure pecessary

to this low-level asscay are perhaps more dif:icult to acquire thal the

understanding of the principles of chemical separastion and the physical

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

bnt inue the

PRGJECT should perheps come to Chicago and learn procedures, but pore

particularly should complete one or two assays in order to become

UKCL

104530k
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with the procedures for maintenance and cleanliness.
Possible groups Zor continuance of the SUNSHINE mcasurementT would be

the National Laboratories such as the Argonne, Brookhaven, and ir] particular,

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

in low-level techniques, is employed. Industrial companies seem ko be less likely
to serve the purposes of the ProJect, in that there seems to be 1jittle pos-
8ibility that they are in & position to make measurements without]extensive
development and training. We hope that this situation will ¢ s since

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

and industry await the offerings of these measurement services byl industry.

I{ ope were willing to train the personnel, the companies could, Af course,
perform the measurements; this providing they would allow continuld surveillance

by outside personnel to guearanitee the reliebility of the measuremgnts and

techniques until they had learned the procedure. Whether this t of contractual
asrrangement is practical or not is difficult to decide but it doeq seem that
it is not likely to be very satistactory. Among the companies uh#ch might
be considered are those in the counter and radiochemical businessJand such
groups as North American Aviation, Stanford Research, Armour ReseJrch Foundation
and many others.

B. How Much Will the Full-scale SUNSEINE Assay Cost?

As shown in the Introductiom, it seems likely that the aﬂkays will

cost about $100 per sample in the end. 80, the cost will be deteqkined largely
by the number of samplesassayed. It is to be borne in mind that sLme samples

are essentimlly much easier and cheaper than others. Bodies and spils are

UNCLISSICIED
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intrinsically much more expensive than either rains or foods bec%nse the

reduction of the sample to & measureable form is in itself more prqnsive.
Bodies require cremation and s0ils require extensive chemical exf§raction under
controlled conditions. In the months of September, October, Novdmber, and
December of 1953, the Chicago SUNSHINE Pilot Assay group measured about 100
samples. This aversges about 1 per day. Of course this 1ncludeeH the development
of the technique and the acquisition of the major apparatus neceIa.ry, though

it is to be remembered that in the early stages of the Chicago SUNSHINE work,

all of the apparatus necessary vas borrowed from laboratories alrpady

Tfunctioning at the University. However, the samples were acqu!.r%i during the
period of measurement, and now that the sample acquisition p is well in
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 2 full-scale program pursuing the points involve
more samples. Assuming 10 samples per day as a figure, we have spmething
between #300,000 and 1,000,000 per year as an estimate for the Fhll-scale
SUNSHEINE Assay.

C. How Long Will the SUNSHINE PROJECT Exist?

The conference debated this question at length and conc]%ied that

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

or three years and that during this future period the continuance]of the project

be discussed again.

URCLABSIFIED
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The conference discussed the adequacy of the present samp
and concluded that it was quite adequate for the United States b

inadequate abroad. It was the feeling by meany of the members of

program

extremely

he conference

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

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

bhibitively

difficult and that foreign assay with anything like the completenkss which 1s

foreseeable in the United States will be impossibly difficult unl
relaxation of the secrecy regulations occurs. The argument is &
one; one cannot buy bables or human materials or the effort to bo

of rain water and ship it. These things are not purchaseable bec

kss some
fery simple
Ltle a sample

puse the people

vho must do them are people so learned, and so interested otherwipe, that the

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

obtaining the samples is to obtein the cooperation of the fore

way of

rs8 themselves

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

the plan of the nation is. It is not clear that it is necessary
about the assays 6bta1ned, bow radioactive people actually are o
the danger is.
the overall likelehood of the danger and that the problem is one

importance.

It is probably clear that it 1s necessary to infoj

Lo tell thenm
+ how serious
'm them about

¢f considerable

So it seems to a group in the conference that the cheice t0 be made

at the moment is largely between ignorance of the foreign situatign with some

hope that the SUNSHINE hazard be kept secret and a frank admissio:

purpose of the SUNSHINE PROJECT together with the proper emphasis

of the

of the

humanitarian aspects and an ability ar opportunity to assay the wgrld as a whole.

—SECRET
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A. The sampling program is therefore not likely to yield a
assay of the world at the present time as far as human materials
It does seem clear that one can semple quite adequately for foods
The correlation that can be obta

United States, particularly in the Chicago area, may be sufficie

milk solids or milk products.

o
3

ASSIFIED
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full-scale
concerned.
7 particularly
d in the

when taken

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

Same general conclusion can thus be drawn.

B. It seems clear from the examination of the data present

above thet

the "Chicago Baby Program” should be continusd, perhaps at a lowdT rate. It

also seems desiradle that another "Baby Series" be started, preférably in the

Salt Lake aree, to check with certeinty the preliminary results

4

sed upon the

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

worse than it is in Chicago.

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

animal bones, particularly calf bones. This kind of meterial be
all over the world, a program should be instituted to cbtain the
immedistely and to set up ashing facilities so that the bones cax

at the lowest cost.
D. The milk solids and cheese samples lock s¢o promising at

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

made of

procurable

%amples

be processed

the moment

E. The measurement of adults should be undertaken 1mmediatﬂly. It is

clear from the general principles that, as set forth in last sunﬁfr's RAND

SURSHINE Report, adults should have essentially zero assay. Kaw#ver, this

point has not been established experimentally and the result is
that it must and should be established in the immediate futwxe.

Ut

4 iy

1ous319

f such importance
The Chicago
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group will undertake 8 measurement on one or two specimens providing it appears

likely that an ordinary crematorium will operate under sufficie
conditions from the radiochemical point of view that it can be

do the cremation.

y clean

loyed to

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

cooperation vith the British would bear further examination. TheJ conference

was awvare, however, that there were several considerations which kight bar

such cooperation.

V. THE CAS P R

VIEW OF THE SUNSHINE PROJECT

A. Task Force

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

region most likely for local fall-out. This occurred because the
hed been planned appeared to be security risks in the sense that |
like submarines; so they were eliminated. The result is that we
with certainty vhether 90 percent of the MIKE debris fell out wit
miles of the test site, and thereby was missed. A detailed discu

point 1s given in Appendix D. The facts at the present time are

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

appear any vlace else on the earth's surface, soc we are left with
conclusion that the MIKE debris either is still in the stratosphe
Pacific COcean.

Furthermore, the elaborate preparations for determining

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

the

the

tions in the
rafte which
they looked

o not know
in 200 or 300
sion of this

t world-wide

or is in the

height

1045311 = UMNCLAPSIFIED
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RAYWIND methodology were eliminated also. This would have given rthe height
of rise of the cloud and the direction of the winds at various ts - these
metters being extremely important for the correlation of zny locall fall-cut
that did occur with meteorological conditions and ellowing the prgdiction

for future tests of local fall-out. The conference therefore coniludes that
it 1s of the utmost importance that local ssmpling all around, pabticularly

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

that the measurements on height of rise of the cloud and velocity]of wind and
function of height using the RAYWIND methodology be used. A cammH.nication urging
this was sent by the conference to the Chairman of the Atomic Enejgy Comxission
(Appendix E to this Report).
B. World-wide Sampling in Connection with CASTLE.
It seems clear that the dissemination of radiocactivity oTer the whole
world can be measured irn a number of ways, but since the time is et#ort and the

secrecy conditions or restrictions are such to prevent any use of %.ny admission

ol the real purpose of the program, scme conferees agreed that the] Chicago

SUNSEINE PROJECT should proceed to institute a world-wide rain-s ling program

for next Mareh, April, May, June and July using the project now existence at

the University, on the “Occurrence of Tritium in Nature" as a cov
At the present time wvater samples are being acquired from all over|
allow for measurement of the tritium content in an effort to deter]
distribution of cosmic-ray-produced tritium. These samples can be
well used for strontium assay without in any way changing them for

asgay. The procedure 1s simply to add soluble starch and salt to |

1045312 URCLA

operation.
the world to
pine the
perfectly

the tritium

he sample,
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precipitate it out, oxilate or carbonate and to take the filtrate] vater and proceed
with the tritium enalysis. The strontium salt precipated is then] subjected to
the strontium 90 assey. In this manner the rains included in Appfndix A have
in genersl been measured for tritium as well, or are in the proceLs of being
measured. Practiceally all of the semples listed in Appendix A wepe obtained
from the Tritium Project. It seems likely that the Chiczgo Tritijm group can
write to perhaps 100 places to pecple whe have alreedy been collaporating in
the rain and wvater sampling program and ask them to take the sanﬁales. The cost
to the project will be only the cost of comminicetion and transpot"c and the
camming of the samples. It was decided by the confereace that injthe interests
of practicality and ease of acquisition, the suggestion would bte fhat the
collection be made from down-spouts and that the collector be askpd to give
the rool area and the date, time and location. Samples should tlTn be bottled
acd siipped directly to Chicago and payment made for any costs or] expenses
involved. This program will be instituted under the Chicago SU!@IKE PROJECT.
No other suggestion was thought to be practical in view of the very short

time before the test series begin.

VI. CCONCURREWT BICLOGICAL RESZARCI PRCGRAM

The conference urged most strongly a continuation of the btical
Yy ortant is

research programs related to the SUNSHINE Program. Particularl

the work orn the Maximum Permissible Concentration of Sr90.

1045313 SEERETF- UNCLAPSIFIED

e Eu—" [P -

- - L L ANL




UNCLASSIFIED

— -
APPENDIX A RM-1175-AEC
12-30-53
PROJECT SUNSHINE PILCT ASSAY RESULTS - 13 -

December 18, 1953

Sample

Chicago babies: samples furnished by Drs.
E. 1. Potter and L. C. Jacobson

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

2. No. 2: 8tillborn July 30, 1953; 29 weeks
gestation; 57 gms ash

3. Ko. 3: Premature; Sept. 11, 1953; live weight
1830 gms; 38.3 gms ash

L. Ho. 5: Premature; Sept. 5, 1953; live weight
930 gms; 24.2 gms ash; 6 months gestatiom

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

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

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

8. No. 10: Stillborn Sept. 20, 1953; 32 weeks
gestetion; 25 gms ash

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

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

11. Fo. l4: Stillborn Sept. 26, 1953; 37 weeks
gestation; 35 gms ash

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

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

104531y SECRET
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Sample

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

Bo. 18: Stillborn Sept. 28, 1953; 39 weeks
gestation; 72 gms ash

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

No. 24: Stillborn Oet. 10, 1953; 3C weeks
gestation; 26.2 gms ash

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

No. 28: Stillborn Oct. 1%, 1953; 36 weeks
gestation; 15.2 gms ash

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

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

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

No. 33: Premature; Oct. 29, 1953; 31 weeks
gestation; live weight 1150 gms; 27.5 gms ash

No. 34: Stillborn Nov. 2, 1953; 3k weeks
gestation; 57.3 gms ash

No. 37: Stillborn Nov. 8, 1953; 36 weeks
gestation; T79.4 gms ash

Ro. 368: Stillborn Nov. 8, 1953; 34 weeks
gestation; 46.6 gms ash

No. 39: Premature; Nov. 9, 1953; 32 weeks
gestation; live weight 1800 gms; 42.5 gms ash

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

Fo. 41: Stillborn Nov. 9, 1953; 34 weeks
gestation; 58.8 gms ash
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Assay

(Unit: 1/1000 owable)

. X5 + 0.01

c.1p + 0.01

0.0pk +

0'34

1+

0.2%

1+

C.147

C.0%5

'+

.21

"+

0.04r

1+

0.12

t+

0.06¢

1+

.15

t+

Oo 13-

4

o.%

1+

"+

0.008

C.05

C.051

0.013

0.02C

0.01

0.03

0.0k

OUOh

0.025

0.02
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Sample Assay |.
(Unit: 1/100p allowable)
30. No. 42: Premature; Nov. 10, 1953; 38 weeks 0.1p + 0.05
gestation; live weight 2530 gms; 50.5 gms ash
31. No. 43: Stillborm Nov. 10, 1953; 30 weeks 0.1§ + 0.03
gestation; 34.3 gms ash
32. No. 4%: B8tillborn Nov. 11, 1953; 28 weeks 0.1p + 0.02
gestation; 16.6 gms ash
33. No. 45: Stillborn Now. 11, 1953; 28 weeks 0.24 + 0.C2
gestation; 13.5 gms ash
34. Later milkings from babies Nos. 2, 3, 4, and 5 were 0.1g2 + C.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) o + 0.12
2. Harverd children's ribs (Ages: 7 yrs., 7 yrs., 3-1/2 yrs., 0 + 0.32
lyr., 1 yr., 5 vks., 12 days, 8 days, 6 days; 8.9 gms ash)
Data of J. L. Kulp of Columbia University
1. Ancient clam shells (> 30,000 years) < 0.0)8
2. Modern clam shells (2 years old) < C.018
3. Wisconsin cheese (1 month old Munster; 20 lbs; 1.3] + 0.09
70 gms calcium)
L4, Wisconsin calf (2 years old; from Madison aree) 1.9] +0.09
5. Montana calf (6 months old; from Lewiston ares) 3.9] + 0.18
6. Lamont, N.Y., top soil (12 sq. ft. to 2 in. 10.9] +o.11
down. Extracted 66 lbs. with equal volume of
concentrated HC1); 36 gms calcium
Section of vertebral colummn and ribs furnished by Dr. Shields Warren
1.. No. 226: Age 3-3/12 years; Mass.; 24 gms ash 0.1] + 0.01
2. No. 232: Age seven years; area, Ohio; 17 gms ash 0.13 + 0.01
1M 0
104531 SEcrer  UMCLASHFIED
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Sample Assay
(Unit: 1/1000

D. (Cont.)

3.

T.

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

Group 1: Poocled samples, 218, 221, 225 and 228;
ages ranged from }l to 30 days; Massachusettis;
1721 gms ash

Croup II: Pooled samples, 219, 220, 236 and 243;
ages ranged from 6 to 8 weeks; Maine and Massachusetts;
12.95 gms ash

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

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

Cheese Samples

l.

5.

Wisconsin Swiss (17-5 1bs; from around Monroe
in Green County; manufactured July 3, 1953);
110.9 gms ash

Imported Swiss (19 1bs; Switzerland); 353 gms ash

Japanece lieijt (10 lbs; processed; obtained by J. E.
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 - Hokkaldo Island,
Jepan); 192.8 gms ash

”
Wisconsin Munster (18 lbs from Dodge County, Wisconsin);
menufactured end of July, 1953; 372 gus 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 Illinois 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
wvashed) by Dr. N. 8cully of Argonne Natiomal Lab.

ORI
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Sample Assay
(Unit: 1/1 allowable)
a) No. 1: From Grabow Farm, Rock County, Wisconsin; < 12, + 0.3
140.5 gms ash
b) FKo. 3: From Swanson farm, Winnebago County, Illinois; < 7.] + 0.4
Sept. 29, 1953; 123.0 gms ash
¢) No. 5: From Lewke farm, Dane County, Wisconsin; < 20.4 +0.9
Sept. 30, 1953; 137.0 gms ash
d) No. 7: From Kurpecki farm, McHenry County, Ill.; < 7.44 +0.46
Sept. 30, 1953; 152.5 gms ash
e) No. 9: From McKee farm; McHenry County, Illinois; < 1.4 +0.3
143.5 gms ash
Milk: These samples were dried by Dr. Arthur Swanson at the
University of Wisconsin.
a) No. 1: From Grabow farm, Rock County, Wisconsin; 1.1 +o0.08
Sept. 28, 1953; 75.6 gms ash
b) RNo. 3: From Swanson farm, Winnebago County, Ill.; 1.1 + 0.02
Sept. 29, 1953; 134.2 gms ash
¢) BNo. 5: From Lewke farm, Dane County, Wisccnsin; 2.45 + 0.104
Sept. 30, 1953; 88.2 gms ash
d) YNo. 7: From XKirpeski farm, McHenry County, Ill.; 1.7 + C.02
Sept. 30, 1953; 199.9 egms ash
e) No. 9: From McKee farm, McHenry County, Ill.; l.4 +0.1
Oct. 1, 1953; 149 gms ash
Soil: These samples were processed to the calcium
oxalate form by Dr. Alexander's group at Beltsville, Maryland
a) No. 1: From Grebov farm, Rock County, Wisconsin; < 26.] +1l.0
Sept. 28, 1953; Knox Loam, O" - 1"
b) FNo. 1; 1" - 6" < 6.1 +0O.b
¢) No. 3: From Swanson farm, Winnebago County, Ill.; < 12.d + 3.0
Sept. 29, 1953; Carrington lLoam, O - 1"
— T D
am—
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Sample

(Unit: 1/1000 allgjable)
:[z

d) No. 6: From Premo farm, Columbia County, Wisconsin;

UNCLASSIFIED

RM-117>-AEC
2-3C-53
L 18 -

Assay

1 + 0.3

Sept. 30, 1953; Miami silt, C - 1"; leached with NH) Ac
e) No. 6: From Premo farm, Columbia County, Wisconsin; 1508 + 0.8
Sept. 30, 1953; Miami silt, O - 1"; leached with HQ
after NHu Ac
Other samples from Dr. Alexander
1. Milk
a) Powdered whole milk; dated 1943; source unknown; 0 + C€.008
73.8 gms ash -
b) Dried skim.milk; Logan, Utah;-0ct., 1953; 289.4 gms ash 1135 + 0.05
¢) Dried skim milk; Beaver, Utah; Oct., 1953; 266.1 gms ash 0J91 + 0.02
2. S01l: Processed by Dr. Alexander's group to calcium oxalate form
a) Nc. C-2916; Iowa, 1937; Carrington loam; O" - 3" 0 + C.5
b) No. C-2917; Iowa, 1937; Carrington loam; 3" - 13" 0 + 0.3
¢) From Turkey, Oct., 1953 117 + 0.10
Egg shells
l. 250 gms obtained from Coffee Shop at the 0Jh85 + 0.62
University of Chicago on Sept. %, 1953
2. 411 gms obtained from Billings Hospital, op8L + 0.¢33

University of Chicago, Sept. 8, 1953

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

1.

office of A.E.C.

Q-1 leg bone ash of calf born March 1953, raised at
Easton, Nev York; pasture 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 sepearately; 105.75 grms ash

1045319 SECRET
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Sample dpm/ zal.
Rain samples obtained from the University of Chicago
tritium group.
1. No. 16: 3.4 gal.; collected in Chicago, Nov. 17, 1952, 7. + 0.2
C.11 in.
2. No. 18: 3.8 gal.; collected in Chicago, Nov. 22, 2, L, + 0.2
25 and 26, 1952; 1l.24 1in.
3. No. 30: 3.9 gal.; collected in Chicago, Feb. 11, 1953; 3.1 + C.15
C.03 1in.
L. No. 40: 1.7 gel.; collected in Chicago, Mar. 12, 1953 0 + 0.3
0.30 in.
5. No. 50: 1.5 gal.; collected in Chicago, Mar. 31, 1953; T4 + 0.5
C.03 in.
6. No. 51: 2.C gel.; collected in Chicago, Apr. 3, 1953; 5. + 1.0
C.m in.
7. No. %€: 5 gal.; collected in Chicago, Apr. 15, 1953; 8.2 + c.6C
C.06 in.
8. No. 6C: 1.6 gal.; collected in Chicago, Apr. 3C, 1953; 67. + 3.2
1500-1520; 0.03 in.
9. Wo. €1: .7 gal.; collected in Chicago, Aor. 3C, 1953, 25. + 0.9
183C-151C; C.C1 in.
10. Nc. 67: 2-1/2 gal.; collected in Chicago, Mey 22, 1953; L.qo + 0.18
.82 in.
11. No. 74: 5 gal.; collected in Chicago, June 5, 1953; 12.75 + 0.222
C.C5 in.
12. No. 79: 2.4 gal.; collected in Chicago, July 5, 1953; 5. + 0.k
C.20 in.
13. No. 9C: 2-1/2 gal.; collected in Chicago, Aug. 1 to 3, 2. 47 + C.35
1953; C.62 in.
14, No. 92: 5 gal.; collected in Chicago, Aug. %, 1953; 3.08 4+ C.46
‘0.05 1in.
‘ "
1045320 sEcrer UM
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15.

16.

17.

18.

Sample

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

Fo. G7: 5 gal.; collected in Chicago, Sept. 18, 1953;
0.63 1in.

Fo. 98: 5 gal.; collected in Philippine Islands,
March, 1953

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

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

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

Snow sample No. 19: %.S5 gal.; collected in Chicago
Dec. 2, 1952; 3.90 1in.

These data are comvlete to date.

W. F. Libby

University of Chicagd

104532 W UKCLA
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T APPENDIX B [RM-1175-AEC
. 12-30-53
SUNSHIKE PILOT ASSAY EXPENSES FOR FIRST FOUR MONTHS |- 21 -

Salaries g12,000
Overhead (43%) 5,160
Travel 300
Supplies, etc. 5,600
Equipment 7,000

$3¢,060
Number of samples run 96
Cost per sample 830C. 00
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APPERDIX C RM-1175-AEC
J2-30-53

THE ARALYTICAL METHOD 22 -

A. Preliminary treatment of samples

Before any chemical preperation was done, most of the sclid 7amp1es were
dried or burned in an oven or incinerator and then reduced to ash|in a muffle
furnance at 900°C. Samples treated in this wvay included the humag, alfalfa,

\
cheese and milk specimens. The Bureau of Plant Industry at BeltsYille, Maryland,
processed the soil samples and sent them to us in the form of caldium oxalate.

The water samples, including the rain, snow, lake, river andocean samples,

wvere filtered to remove so0lid material.

B. Chemical preparastion of samples

The ashed sanmples were dissolved in concentrated HC1l and conﬂentrated

HNO, was also added if the sample did not go into solution satisf&ctorily.

3
The residue, if any, was then filtered off, and, with the exceptiqn of the

human group, strontium carrier was added to the solution, which vLs then milked
with yttrium.
The alfalfa samples were still highly contaminated after tbhe |first
milking. Repeated ferric phosphate precipitations were made to r¢move the rare
earth contaminants. The strontium carrier which had been edded wgs 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 HC1l, diluted with water, and ed, The
milking technique adopted by the Chicago group for the determinatfon of the Sr90
content of various types of sample essentially consists of obtaining an HC1
solution of the sample, adding carrier for the yttrium, separat the Y9O

daughter of any Srgo present in the sample by a phosphate precipifation of the

1045323 UBCLASSIFIED
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carrier, and determining the amount of Y90 and therefore also of
by absolute counting.

The technique outlined above was tested and shown to yleld g
results both using inactive yttrium and peodymium as cerriers for
both in the presence and absence of calcium in the solution. The

example of a test experiment performed with neodymium carrier and

L 23 -

3r90 present

ktisfactory

the Y90 and
following

in the absence

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

counting technique, and the calculations involved in meking e Sr

the milking technique.

;s )

assay by

2.005 g Sr(r.’c3)2 vere dissolved in 5C ml¥ C, and to it was afded

%"Y%

tracer
I

approximately 22,000 dom of an scid solution of Sr
A fewv ml of 85% HyPO) were next added, followed by 0.304 g of Nd
in HC1 solution. The solution was stirred and heated.
NHhOH was added gradually with vigorous stirring until the precip

NdPOL'2520 vae believed to be camplete.

To the hoj

in equilibrium.

L carrier

e

<

solution

tation of

(NdPOh°2520 and YPOh'Zﬂal precipitate

out completely well below pH 1, while the phcephates of calcium ajd strontium

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

was digested with heating for 15 minutes, filtered onto a T-cm fi]

and washed with water.

precipitation occurred, showing that the precipitation of neodymi

camplete. Additionsl NHhOH was now added to the same solution un]:l SrHPOh

wvas precipitated completely.

The precipitates were dried and mounted omto lucite semicylinders

1045324
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To the filtrate were added a few ml of 2 J NHAOH.

UNCLA

The prdcipitate

ter paper,
No

had been

The SrHPOu vas also filtered onto T4cm paper.

for 1-7/8" 1.0.
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The counting procedure is described in Section C below. momnted
samples vere counted on a gold foll covered Q-gas flow counter of 1-1/2"
diameter and 10" active length. The geometry factor for the posftion that
wvas maintained between the counter and the sample was previqusly Betermined
with use of a similarly mounted sample of KC1 and was found to bq 2.50.

The activities in the two samples were followed for over 10 ldays. The
activity on the neodymium sample decayed .from an initial rate of I:OO cpm
with a constant half life of 61 + 1 hours into a very long lived Jtail of 102
cpm. An aluwminum ebsorption curve for the same sample determined within a
fev hours after milking was found to be absolutely straight to 34C mg/cmz
and gave a half thickness value of 133 mg/cma.

When the Y9o activity was subtracted out, the aluminum absogption curve
for the strontium sample, which was also determined soon after m]f.king, also
wvas a straight line as far as 40 mg/cmz. The half thickness valde was 12.C
mg/cmz.

The intensities and identity of the sctivities in the strontium and

peodyrium samples corrected tc milking time were as follows:

Y9O activity, cpm 5r90 activity, cprm
8trontium Sample 263 1068
Neodymium Semple Lsko 102

Applying the Libby equation,

- UNCLASSIFIEL
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vhere 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 mg/cm”) |
£ = thickness of the sample in mg/cm?
Z = flge , vhere L/, 1s the half thickdess value
of the activity in mg/cnm’,
the following results were obtained:
2 2 o™ psr™)
Strontium Sample 60.9 17.3 658 11,320
Neodymium Semple 15.1 192 10,970 w7
11,628 11,767

A very satisfactory agreement between the disintegration ratep of Y90 and
Sr90 was obtained. The recovery of the Y9O activity from the solufpion 1is seen
to be 944 and the percentage of Sr9o carried over in the neodymium]precipitate

as contamination is seen to be 3.8%.

c. Counting technigue

The absolute radiocactivity measurements in the Chicago labora#ories have
been made with cylindrical thin-wall flow counters. These are shiqlded with

several inches of iron and with anti-coincidence counters.

UNCLASBIFIED
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The large sample counters have been bullt after a design by T} Sugihara,

R. Wolfgang and W, F. Libby (Rev. Sci. Imst. 24, 511 (1953)). Th

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

e counters

periphery.

Thin plastic film 2.69 mg/cme, with & conducting gold-coated surfa#e, is used

for the counter wall. Miniature flow counters have been comstruc
adjusting rings at the ends and with external end supports (to aw

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

with field

d intermnal

with

DuPant Mylar film coated on the inner side with aluminur 0.975 mg .m?. The

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

yeical

stress end commonr organic sclvents. The beckground for the large founters

(1-1/2" x 6" to 10") rums sbout 6 to 10 counts per minute within

shielding

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

0.% counts per minute. (The counters with aluminum-Mylar walls eLe quite

photosensitive, but are ordinarily operated in the dark.)

Saxples are mounted on plastic half cylinders, two of which qompletely

surround the sample counter. The geametry is as good as is permijted by the

necessity for placing absorbers between the sample surface and

counter wall.

For the large counters the geometry is 38% and for the small ones|33%. The

corresponding factors used in conversion of cpm to dpm are 2.7 an%

3.0 respectively.

These geometry determinations were made using potéssiumuo 8s a seﬁondary standard

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

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

binder after drying.

ightless

The samples have usually been counted to a standard error of]10 to 15% where

activity is sufficient. If such precision would require an extraprdinarily long
|
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counting period greater error is allowed.

The calculation of disintegrations per minute from the measy
minute is made in the foliowing way. The counts per minute (cpm)
by the appropriste geometry factor, by a factor to correct for ab
the counter wall and absorbers (ex.(wall thickness _mss/cm‘?)/ (mean|
of radiation being measured)), and by the sample weight ip mgs.

number is divided by the mean thickness of the radiation, dy the

BIFIED

JH1-1175-AEC

12-30-53
L 27 -

red counts per

are multiplied

Torpt ion by

thickness
'he resulting

le aresa,

and by a correction factor for samples less than "inlinitely"™ thigk O,-l/exp.

(surface dencsity of sample),/(mean thickness for the measured radiTtion):).

¥cr exarmple, e sample of Y9O counted or. a miniature counter gives

pet cpm. Its weight is 0.416 gms and its area is 5.75 cme.

112 mgs /cmg was used.

5.7 cpmx3.0xh16mgsxe-]%g-
et

dpm
188 mgs/c.me X 5.75 em® x (1-e

Backscattering corrections have not been made in these calculatiogs.

plastic sample mounts "reflect” only about 8% of the radietion st]

- and this backscattered radiation has only about half the energy .o

5.7 + C.1

An a‘Qsorber of

37.6 dpm Y

The

Fiking them
" the original

radiation. Since the samples are of finite thickness, ca. 60 to To mgs/cn’,

most of the backscattered radiastion is absorbed. The backscatter

lng contributes

ebout 1% of the observed activity. This is at least partically cprrected for by

the gecmetry determinations where beckscattering corrections were

To calculate SUNSHIRE WNITS from tiis Jpm figure, 1t 1s mult

not made.

plied by the

decay correction factor (exp.(hours since milking from Sr9o)/(mea.T 1ife of Y%'D

1045328
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and by any yleld factor. This number is divided by the weight ofjcalcium in
the milked sample in grams, by 2.2 (see SUNSHINE UNIT definition)} and by e
growth correction factor in case the Y90 waes not in carplete equilibrium with
the Srgo at the time of milking (}-l/exp.(hours Srgo has had to pFoduce Y9O)/
(mean life of Ygoi}. Ls =2n exammle, the above ch_sample came frfz a sgar.le
containing 22.1 grams of calcium. The yleld factor due to handlipg losses
was 1.56 (unusually high). The milking took place at a time when|ceomplete

equilibrium was established and the counting time was 7.58 hours Tfter nilking.

., B

Sunshine Units = 3.6 dpm Sr”_ x e x1.26 1.32
22.1 gms x 2.2 X 3.0 e

1045329 m UNC[AS“HED
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A position of fall of 7S5M particles -30-53
from various altitudes. Altitudes F 29 -
in 1000's of feet.
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Fig. 1 Estimate of the Fall-out from Mike Shof
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FALL-OUT FROM MIKE - 30 -

The experience of detonating devices on low towers and the shrface
of the earth in Nevada indicates that there is a sizeable fractioh of
residual radiation deposited on the ground within a few hours aftpr the
shot. The current speculatict as to the cause of this fall-out if that
sand and soil are drawn intc the hot firebsll if it intersects thy earth,
and either provides large condensation puclei which are heavy enopgh to
fall, or picks up smell radicactive particles as it falls back to]the earth.
It would be expected, as it is indeed chserved, that these f particles
are transported by the wind. Thus, the downwind area to dism appropriate
to the wind speed and time of fall of the particles are contaminaged by
residual radiocactivity.
For the IVY Mike shot the major dowvnwind areas were large exganses pf
ocean in vhich no sampling vas made of residual ra.d.iationt The tjue amount
of fall-out from Mike is therefore unknown. There ua.s only one syrface shot
vhere dovnvind samples were made, and these were not complete. I order to
estimate the fall-out from Mike, it will be necessary to make som§ arbitrary
scaling from the meager JANGLE surface shot data. This technique|is fraught
with uncertainty because the JANGLE data are poor and there are ng good
theories which provide a scaling from 1 KT to 10 MI'. Keverthelesyq, it is
considered worthwhile to attempt the extrepolation in order to prqvent a
possible accidential contamination and to guide future test progrgms to

adequate measurements.
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Lnlc,jia.n(l) has presented an analysis of the JANGLE surfacejlshot which

shovs the pattern of downwind fall-cut as deduced from an serial [survey

12)

after the detonation. The Summary Report: Weapons Effects Tests gives

very detailed results of the fall-out within a few miles of m zero.

The residual activity was integrated over the entire area by meags of a
planimeter and it indicated that sabout 10 percent of the bomb deljris fell
wvithin 4 miles of GZ and that another 80 percent fell within tbe |next 150
miles downwind. Within the downwind area there were two "hot spqts,” one
centered 20 miles downwind of about 550 n12 with 50 percent of dedbris,
and one centered ebout 60 miles downwind of about 52¢C m12 with efout 17
percent of the debris. From observations of the detonation it ajpeared
that the debris was separated into 2 clumps, the mushroom proper jcentered at
13,000' and the top of the stem centered at 9000'. If it is assymed that
the debris settles at the same rate as the Stoke's lawv, fall for o spherical

(4
particle of;u diameter, the maximum at 60 miles would have comd from the

mushroom and the maximmm at 20 miles would have come from the cl at ihe
top of the stem. Thus there 1s some evidence that a large fractipn of a
surface burst comes rapidly to the ground and that the rate of f of & TCu
particle provides an estimate of the rate of settling.
For the Mike shot the exact height of rise and the complete ind |

structure to the top of the cloud is not known. There is some rar‘.her strong
evidence, however, that there was a clump of debris, at vhat m.ig.h}_ be termed
the top of the stem, at about 60,00C'. The report on fall-out diptribution‘”
shows a plot of the point of impact of 75u particles falling frch 60,000

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

1045332 UNCLAYSIFIED
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ground would be about 15 hours. If it is assumed that the area c
the fall-cut from this stem top 1s proporticmal to the square of

dowmvind, the area covered would be sbout 10,000 mi®.- If it is £

assumed that if tkis aree contained 50 percent of Mike, there wou

average concentratiom 5.8 nc/'m12 at 15 hours; the time the debris
have reached the ground.
extent of the area affected.

It must be concluded thet if such a high average coacentrati

The circular area on Fig. 1 indicates t
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pvered by
the distance
ther

1d be an
would

b were

produced, peak concentrations might be high enough to be exceedirkly

dangerous. It can Blso be seen, by superposing Fig. 1 on 2 chart

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

no fall-out measurement to detect it. The problem of the vorld-vhde

distribution of Mike debris will teke on a vastly different aspec

of' the

there was

. 1f 50

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

radiological safety will also be made much more diflicult if plan
be made to keep personnel {ram such large areas.
of ignorance of the reality and magnitude of the fall-cut I'rom me
range bombs, it is necessary to insure that there is proper doc

of the fall-gut from future tests.

1) Lulejian, R.M., Rediocactive Fall-out froc Atomic Bombs, Hg.,
November, 1953.

With the preseng

b must

state

ton

ntation

ARDC,

(2) eration JANGLE, Summary Report: Weapon LZfecls Test, WT-L1},
AFSWP, November, 1952.
(3) Operation IVY; Nature, Intensity, and Distribution of Fall-oLt from Mike
Shot, NRDL, April, 1953.
= — 1
1045333 — UhCiASSlFlED

L ANL



SECSRET  ONCLABSIFIED

=117 5~-AEC

CPEDX E 12:30-53

-

17 December 1953
Lewis L. Strauss

United States Atomic Energy Commission
1901 Constitution Avenue K.V,
Vashington, D. C.

TT=1741 We concider it absolutely essential to establisl in
the CASTLE Tesis whether there is large closefin fall-out
accorpanying large-scale detonations. This knowledge is
essential both to ithe military utilizaetion and the SUNSHINE
evalustion. The IVY Raft data program, the cloud height
measurements, and RAYWIND program weré cancelled. These
necessary dota ccnsequently are now lacking for SUNSHINE and
for the evaluation of close-~in radiocactive fall-out of larg?
detonations. By close in we mean up to several hundred mileé

for the CASTLZ series. We propose reactivation of these programs

for CASTLE.

Willard F. Libdby

cc: Dr. Jchn C. Bugher, Director
Division of Biology and Medicine
U. S. Atomic CEnergy Commission

Washington, D. C.

UICLAJSIFIED
04534 SECRET

—_ LANL




