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The Sr-90 in the Chicago baby, presumably accumulated mainly in the last 

two or three months of gestation, corresponds to about l/1000 of the 

tolerance figure. 

human samples, and 

turned over to the 

(Dr. Libby commented on the difficulty of obtaining 

suggested that stillborn babies, which are often 

physician for disposal, might be a practical so~urce.) 

I 

Attempts to compare these data hith expectation based on the Sunshin; 

model brought out the importance of fluctuations in the fall-out patkrn. 

Dr. Bugher said that we need to increase the number of stations in or&r 

to get a more reliable picture of the fall-out. Dr. Rabi said tkt thE 

question of uniformity comes to be the principle practical point, 
, 

Summarizing some important questions brought up by the Sunshine 

Policy report, Dr. Libby said that the Commission has to decide (1) whether 
Questions 
raised by it wants to engage in a world-wide s&Tpling pro&r&%; and, (2) whzthir 
Sunshine 

to O.K. the c0nir.g test progrz.. 

This Session was adjourned at 5:f+O p.m. ’ 

DELETED 

‘This final Session of th? Thirty-sixth lileeting was adjourned at 

4:05 p.m. 

Richard W. Dodson 
Secretary 

Attachments (2) 
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Gabriel, 
Sunshine 

Stron- 
tium 90 
Hazard 

. 

At 3:15 p.m. the Co,mmi.ttee considered the recent developments in 

Gabriel, and in particular th .e extension of Gabriel carried out by Rand 

under the name Sunshine. Besides all memters of the Committee, the 

Secretary, and Mr. Tomei, those present were: Dr. Arnold Krszish, 

Dr. Ernest Plesset, Dr. Lawrence Henderson, and Dr. Harold Mitchell of 

the Rand Corporation, Dr. Bugher, Dr. Claus, Dr. Western, Dr. Dunham, 

Gcn, Fields, Capt. H. H. Haight, Col. Terrell, Dr. S. G. English, Dr. 

3. G. Beckerley, and Mr. C. L. Marshall. 
. 

Dr. Bugher began the discussion by remarking on the origin and 

purposes of Gabriel. 

Next, Dr. Kramish swmarized the conclusions and recommendations cf 

the intensive summer study at Rand (Project Sunshine) embodied in report 

RM-1128-AX, dated August 6, 1953. 

to Dr. Libby's leading role in this 

It was concluded, in agreement 

At the outset, Dr. Krzzish referred 

SUUX~ study. 

with earlier Gabriel studies, thrt 
. 

the main global hazard i s the ultimate ingestion of fission product 

strontium 90. This substance is an ab!.zndant fission product, and a bcnc 
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seeker; the hazard is the development of bone cancer. Because of the 

nature of its fission 
\ 

product precursors, it is believed that the Sr-90 

till probably plate out on the particles present in the explosion cloud; 

and, hence, when the particles,faU out the strontium will be readily 

available for solution in water and uptake by plants. 

Various assumptions and features of the model adopted in Sunshine 

The are the following. 
Sunshine 
Model (1) That all of the Sr-90 formed is uniformly distributed over the 

surface of the globe. 

(2) That there is no atmospheric storage mitchanism which 

permit the Sr-90 to decay significantly before it is deposited 

surface. 

till 

on the 

(3) That the d eposited material is completely available for 

incorporation into the biosphere. 

(I+) That the 3ones of 'an inditidual growing in an environment 

having a given ratio of Sr-90 to natural strontium will contain Sr-YC, 

and natural stronium in the same ratio (no isotopic fractionation). 

(5) That th- c? amount of agriculturally available natural strontiw 

per acre is 60 pounds, 

. (6) That the norma1U.S. adult contains 0.7 g of strontium in his 

bones. 

(7) That one microcurie of Sr-90 per adult individual is the ma.xLwm 

amount which can be rtitained safely in the body. 

Evaluation On these bases? and from the fact that one kiloton of fission er.@o- 
of 
hazard sion forms one gram of Sr-SO, it was concluded that tho m3.nixL~ rucl~nr 
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(fission) bomb yield required to bring the population of the mrld up to 

the maximum tolerable amount of contained Sr-90 is 25,000 m?ratons. This 
\ 

is believed to be a firm lower limit, on the gr&nd tnat the quantitative 

assumptions were made on the pessimistic side, An earlier Gabriel 

estimate was that the number lay in the interval 20 megatons to 90,000 

! megatons. 

There was considerable discussion about details of the calculation 

Sunshine and the conclusions. Among the points 
Discussion 

brought up were the following. 

to a 

Biological concentration in certain types of plants may lead 

special hazard. 

The amount of strontium in Japanese individuals is greater than 

the aJnount for occidentals; thus, the hazard to the Japanese may be 

greater, 

The tolerable figure of one microcurie of Sr-90 per person was 

arrived at by the International Commission on'Radiologica1 Protocticr 

and is based on radium experience. One microcurie of Sr-90 (0.54 

Mev betas) was taken as biologically equivalent to one-tenth micro- 

curie of radium (116 Mev alphas"). Carcinogenic effects are observed 

with radium at one microcurie per human. (Secretary's note: how 

valid the quantitative figure for Sr-90 is, and just what signifi- 

cance should be attached to it seem at present unclear,) 

Dr. Wigncr was espzcially concerned about the offccts of 

inhaled insoluble particulates, on the ground that if radiation 

originates fron,one point it is morti likely to start cancer than if 

it is distributed uniformly (bzc?,use of the high radiation dtinsity 
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near the source). Dr. 

on this question, that it is very hard to study -experimentally since 

Bugher said there exist no unequivocal data 

human subjects cannot be used, He said that at the moment the data 

do not support the idea that particles are more dangerous than an 

evenly distributed source, Dr. Wigner pressed for data on mice but 

none were available. 

In answer to Dr. Rabi, Dr. Kra!Lsh said that there are consider- 

able fluctuations in fall-out density in the U.S., by a factor of 

about 100. Dr. Whit&man pointed out that arable land might have a 

greater than average fall-out, since it tends to receive core rain 

and also tends to be near to targets. 

It was suggested that there nay be a possibiiity cf prophylactic 

control of the Sr-90 hazard by feeding people more strontium (natural 

and in some cases, more calcium. 

At 4~20 p.m. Dr. Smyth and Mr. Murray 

Dr. Kramish emphasized the importance of obtaining accurate inforx- 

joined the meeting. 

tion on the parameters which enter the Sunshine calculations. It appears 

Recom- possible to obtain very valuable data on many of the integral features of 
mendations 
of the problem by instituting a world-wide s;?mpling program for Sr-90, since 
Sunshine 
PTOject, the amount which has already bien released (about 10 kilograms) is 
SEim$ing 
Program probably sufficient to be detectable in samples of inert and biological 

materials throughout the world. In addition, data are required on the 

natural strontium content of 

Sunshine Project believed it 

soils, waters and biological natzrials. The 

was very important to carry out such a 

sampling px~gxm, and that a pilot plant ptiasti should bz initiated as soon 
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-as possible. It also recommended that a parallel biomedical effort on 

the carcinogenic action of ingested or inhaled radioactive materials be 

\ closely coordinated with the sa!mpling program. Other points requiring 

study are: how the particulate material is formed; how to collect 

particulates (at present the smaller particles tend to be missed); how to 

improve fall-out predictions. 
I 

Dr. Kramish said that Project Sunshine was making a specific propcssl 

that a pilot stage sampling program be carried out in the near future. 

This would involx the collection and assay (for Sr-90 and natural 

strontium) of a total of a few thousand samples from six global areas. 

The expense of sampling might be large in certain of the foreign areas. 

Among the regions mentioned were Utah (heavy fall-out), Kansas (grain 

area), England, Japan, and a South American country, 

At this point Dr. Libby reported on some measurements kich have 

Sr-90 already been made as part of a uprc-pilot" phase of the program. He 
Measure- 
ments mentioned measurements made by the AEC (Dr. Eisenbud), by Dr. Kulp at 
and 
Data Columbia, and by his own group at Chicago. It is very convenient to 

determine the Sr-90, by milking it for the short-lived yttrium daughter 

and counting the yttrium. The following data have been obtained. 

Sample Sr- 0 Actit<tv 
. 

stillborn, full term baby 
(Chicago) ..,.,..,..........,..128 + 9 disintegration&in 

or 3.6 d/min-g Ca 
rib from a Harvard man . . . . . . . . . . ...0.8 d/min-g Ca 
filtered sea water (Santa Xonica)..less than 22 & 8 d/m&-80 liters 
clam shells (Long Isia~d)..........O.O4 d/tin,-g C-3 
Wisconsin cheese c.1 mcnth old).....3 4 0.3 d/min-g Ca 
Wisconsin cat bon? (2 yrs old).....4 x 0.4 d/tin-g Ca 
xontaix c?.t (6 zxiths, 

fed on milk fror, rmg_- 2 fed cows) 16 & 1 d/rAn-g Ca 
soil from Lament, 1J.Y . . . . . . . . . . . . . . ...24 &- 2 d/min-g Ca 


