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viausly, it seemed necessary for the conference to consider in detail 

the specific problerns vhich had alr#dy becn attacked and to rcc- 

a iuture course of action. 
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rmt. There are tht chicago baby w n t u  s m z e d  in A p p e d l x  A. 

On the basis of the o r l g b a l  

of 2.5 x 3x) H? of debrlr to bring the rorld popuLstian up to tolerance, 

est-* of an even distlributlon 
4 

4 rould give the chi- babies the observed deposition. The Inte- 

otlc must e eignlticant contribution the Psclflc tests or an 

e x t m d l y  uzm'en distribution tbe cantinent8l tests. 
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un i t s  0 The unueighted average for the  44 s%ples is 0.165 SUNSHINE units .  If 

t he  nine, less  c e r t a i n  assays, (1 through 8 and No. 10) a r e  nc t  ccnsiaered t h e  

range of va r i a t i cn  f c r  the remaining 35 samples is from C.C43 - 0 . 0 4  tc C.32 

- + 0.05 SUNSIiRJE units w i t h  an average of  C.W. 

+ 

The d i s t r ibu t ion  of the  number of samples f a l l i n g  i n  i n t e r v a l s  of 0.05 

SUHSIiIfiE units, for the  44 babies, i s  given i n  Figure 1. The d i s t r ibu t i cn  fcr 

the  reduced l is t  of 35 samples i s  given i n  Figure 2. 

J u s t i f i c a t i o n  f o r  considering ti somewhat louer average value than t h a t  

cbtained by averaging the dd samples i s  indicated by t he  f a c t  that sample 

number 45, which was a combined average of l a t e r  milkFn&s of Itw from samples 

2, 3,  4 and 5, gave 0,182 -f 0.01 SUNSHINE units, whereas t he  average of the  

earlier measurements on samples 2, 3 ,  4 and 5 was C.347, w i t h  considerably 

grea te r  uncer ta in t ies  i n  thc counting s t a t i s t i c s .  If t he  average of 0.182 is  

used u i t h  a weight of four, in obtaining the  average assay f r c m  the U samples, 

a value of 0.150 instead of 0.165 is  obtained, This is in close apeement w i t h  

the average of 0.l4.8 obtained from the reduced l ist  of 35 samples. 

an average vnluc of  2-15 SUNSHINE units, uith a range of C.G4 t o  0.32 w i l l  be 

ccnsidered as representat ive of  t he  Srw burden, for the  Chicago babies, meas- 

ured tc date. 

Consequently 

Since a SUNSHINE u n i t  is 1/1GCC of the maximum permissible 
90 J) 

fixed in bone the  average cf 0.15 -3 microcuries of  Sr concentration of 13 
gram of calcium A 

SUISHINE units for the  Chicago babies corresponds to 0.15 x 1Q-j or  approximately 

1/6700 of H. P. C . 
It should be noted that the uncertaint ies ,  l i s t e d  f o r  individual  samples 

@ I  
in SUNSHINE Bul le t in  Number 5 ,  are based only on the  counting s t a t i s t i c s  fer the  

sample and do not include c the r  uncertainties which are  involved i n  other  opera- 

t i o n s  and measurements required to obtain the  final result of a pa r t i cu la r  assay; 

Reparted by J. L. Kulp a t  the  Washington SUNSHINE Conference. 
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i . e . ,  such uncer ta in t ies  as are Introduced i n  the chemical analyses, t h e  self 

obsorpticn correct icns  and the absclute ca l ibra t ion  cf the  ccunters art: not  

included . 
With the possible exceptlcn of t h e  absciute ca l ibra t ion  of the counters, 

there  is gccc! cvidcnce t h a t  t he  uncer ta in t ies  introduced by such addi t ional  

p r t s  of thc assay procedure are d l  compared to  the uncertaint ics  due tc t he  

C G U ~ ~ &  s t a t i s t i c s .  For example, three sets of fraternal t w i n s  were measured. 

These neasu raen t s  a re  n u m a r i z e d  in Table 11. 

Table I1 
Srw Assay of Fraternal  T w i n s  

S e t  o f  Twins Sample Nunber SrW Assay (S.S.U. 

32 
33 

36 
37 

42 
43 

0.18 0.05 
0.22 0.06 

Frcm Table I1 it  i s  c l c a  t ha t  the a c r e a e n t  between t h e  measurements c n  

the individuals u i th in  each se t  o f  twins i s  within the s ta ted  unccrtaint ies  

due t o  the countin€ s t a t i s t i c s .  Since each twin of (i given pa i r  uculd have 

experienced the same dietary envixnmcnt from the  c o k c n  mother, during the  

same gestat ion period, it is reasonable to expect that each wculd accumulate 

the  same concentration of S r  . 90 

In  an assay fcr such low concentraticns of radioactive elcncnts, a3 are 

involved i n  the SrW determinations, accidental  introduction of fissicn prcduct 

contamlnaticn, from dust, water and i n  the  chemicals used in t he  analyses, must 

be carefu l ly  avoided, 

as the  Iowa soils (Samples C-2916 and C-2917) gathered i n  1937 and the  powdered 

nilk, processed in 1943, show no SrW a c t i v i t y  adds greatly 

Consequently, t h e  f a c t  t h a t  such "pre-ntomic ageR samples, 
I 

the  confidence 
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U N C L A S S I F I E D  
which can be placed i n  t h e  assays of other  samples which show the  presence cf 

90 Sr . 
(4) 

Also l i s t e d  in SUNSHINE Bull e t i n  No. 5’&e the  Srw assays fcr f i v e  soil 

samples from I l l i n o i s ,  five from Wisconoin, one from New York and one frcm near 

Ankara, Turkey. 

October 6, 1953. 

t o  two inches of  heavy alluvial soil, from near Ankara, Turkey, to 26.3 k l e @  

f o r  the  t c p  one Inch of Knox f ine  sandy loam from t h e  Grabow farm in Rock 

County, ‘disconsin. 

Most of these samples were collected between September 28 and 

The Sr93 assays varied from 1.17 0.1 S.S.U. for the  t o p  one 

Samples 1, 3,  5 and 7 *ere soils collected from farms i n  111Lncis m d  

Vieconsin and were each assayed i n  two parts. 

top layer tn a depth cf 1 inch and the second part was a l ayer  5 inches th ick  

extending from a depth of 1 inch t o  a depth of 6 inches. 

SrW assays f o r  t he  top layers,  1 inch thick,  was 17.15 S.S.U. 

5 inch layers  averaged 4.44 S.S.U. 

The first part  consisted of  t he  

The average of the  

The underlying 

It is c lea r  from these samples that the SrW is n c t  uniformly d is t r ibu ted ,  

even i n  the top 6 Inches cf soil, a t  any given location. 

Samples 6 and 10 consisted of only t he  top 1 inch layers. However, each 

sample was leached first with ammonium ace ta te  and t h i s  was followed with a 

second leaching using H Cc. 

uere each asaayed separately fcr Srw. 

ammonium ace ta te  does not rmov0 all the  SrW o r  the calcium from the  soil. 

enough information is given v i t h  samples 6 and 19 t o  compare them with samples 

The materiale dissolved in the successive leschings 

These data show t h a t  t he  leaching w i t h  

Not 

1, 3, 5 and 7. 

Consequently, the average of  samples 1, 3, 5 and 7 w i l l  be taken as 

representat ive of the SrW concentf-ation in Illinois and Wisconsin soils. For 

the  tCp 1 inch this average is 17.2 S.S.U., and 

t he  average ie 4-44 S.S.U. 

l o b 5 3 4 5  

f o r  the  layer from 1 to  5 inches 

U N C L A S S I F I E D  
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One sainple of t o p s c i l  from Lsmont, N e w  York, was assayed f o r  Srw by 
(4) J. L. Kulp of Cclurabia University. The r e s u l t  given in  SUSHINE W e t i n  No. 5 

was 10.9 0.11 S.S.U. This value was changed to  9.5 0.1 by a more recent  

ca l lb ra t i cn  of the  counter used in the assay''). The sample consisted of the 

t c p  2 inches of soil cc l lec ted  frcn an area  of 12 f t  
2 and weighed 66 lbs .  A 

total c.f 36 grams of  calcium was extracted u i t h  concentrated H C& 

Tc date, nc measurements on the  stable strontium content cr the stable 

s t ron t iun  t.a calcium r a t i o s  have been repcrted f o r  any of the  samples. 

Possible Correlation of the Chicago Baby Srm Assays 

W i t h  the  Soil S r w  Assays 

I n  s p i t e  of t he  f a c t  t h a t  no data are avai lable  on the  s t a b l e  strontium 

content of  any of tlie samples, it is of i n t e r e s t  t o  use the as-cumptions of 

the  SUNSHIRE Formula('), combined u i t h  the SrW s o i l  assays and the  previously 

measured average stable strontium concentrations f o r  s o i l s  and human skeletons, 

t o  ca l cu la t e  the  Sr% concentrations which would be predicted for human samples 

if they  had been i n  equilibrium with such s o i l s  through their food intake,  dur- 

ing t h e i r  e n t i r e  period of growth. 

The basic assumption of the  SUNSIIINE formula is t h a t  the r a t i o  of Sr 90 

t o  s t ab le  strontium in t h e  human skeleton will be the same as in the  s o i l ,  

uhich htis been t h e  source of i t s  food supply, under equilibrium conditions. 

This is equivalent to the  following expression 

U U m =  s r ? r  m 8 

where w = weight of SrW per un i t  weight of calcium in man., m 
'J = weight of SrW per unit weight of calcium In  sci l ,  s 

. 

1045346 - U M C L A S S I  F I E D  
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L - ----- U N C L A S S I F I E D  -- 
strcntim per uni t  wcigiit cf  calciurn in man iJ = weight cf stRble 

k’ = weight of s tab le  
m 

S 
s t ront ium per u n i t  ue igh t  of calcium i n  soil .  

Since 1 SUNSIXKE unit is 5 x gram of SrW per gram of cti~cium, 

Equation (1) &so kiolds i f  both urn and ws a re  expressed in SUNSKINE units. 

If WE: use the SUMSliXNE figurt. of 0.7 gram of s t ab le  strontium per l O C C  

grams of calcium as  an average f i g u r c  for mw, w = 7 x 19-4. rn 
The everage of avai lbble  data for the  s tab le  strontium content of soils 

7 2 i s  1.7 x 10 grams of s t ron t ludmi  f o r  t h e  top six inches of soil. Combining 

t h i s  u i t h  t he  f igu re  of 36 grams cf calcium measured f o r  the 12 ft 2 by 2 inch  

sample of Lsmont, New York tGp s o i l  
P? 
i 1.7 x 10 x 12 3 w =  x z x  

3 (528OJ2 
of s t ab le  s t r o n t i m  per gram of calcium 

7 
w (S.S.U.) = X 

6.77 x m 

= 6.77 x grams 3 
nnd 

9.5 = c.z9€3 S.S.U., 

as the  expected SrY’ assay f o r  human material  i f  the entire peried of grcwth 

wtrc qtrit i n  c q d l i t r i u  u i ~ ? ~  %:.e L m c n t  xil. it is nlsc ~ s c m c d  tixt th:c 

ccnccntration of S r w  i n  the top 2 inchcs ef  soil is thc biclcgicaliy signifi- 

cant one. Actuclly, s i n c t  the  measurcmmts of SrW f o r  varicuc deptte cf s o i l  

shcw that  t h e  Srw concentrhticn is riot unifcrn, even f c r  t h e  t cp  6 inches cf 

Soil, thcrc 1s an ambiguity as to what Sr% concentraticn f o r  t h e  soil Is 

biclogical ly  s ign i f icant .  

probable t h a t  t he  precess of t i l l i n g  the s o i l  would eventually m&e the  S r  90 

concentration more n e a l y  uniforn,  a t  least in the top 6 inches of s c i l .  

If there  were no addi t ional  f a l l o u t ,  however, it i s  

If we assume that t he  Wisconsin and I l l ino i s  s o i l s  have the  same ratio of  

na tura l  strontium t o  calcium as t h e  Lsmcnt sample, the predicted assay cf human 

material ,  rsferred tc t he  average of the top 1 inch of soil samples 1, 3, 3,  and 

. -  
U N C L A S S I F I E D  
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7, uouia be 9.18 S S . i J .  

veiue vould be 0 .O46 S .S . U. 

For tne layer  of 1 t o  6 inches deep the corresponding 

The m-ura 3ci l  a8aay ues fcr  the  top 1 inch of sample No. 1 (26.3 S.S.U.). 

The corresponding assay for limans would be 0.27 S.S.U. 

the  1 to  4 incn h y e r  of Sample Nc. 3 (2 .54 S.S.U.) w i t h  the ccrresponding 

human value of 0.026 S.S.U. 

The miniiiiiiiiiiiii uas for 

It is interestinl; to  ncte  t h a t  t he  average value of the SrX assays for 

Chicago babies, of 2.15 S.S.U., is between the average values predicted from 

t h e  averages of the  assays of the top 1 inch and of the  1 to 5 inch samples of 

Chicago area so i l s .  

ferred. tc the  maximu3 and minimum soil assays, cor re spnds  roughly to  tlic 

spread i n  the assay values measured f o r  the  Chicago babies. 

Also t h e  spread i n  the predicted human assay values, re- 

One may vel1 question whether the  cssumption cf equilibrium used i n  

deriving the  SUNSIIINE formula applies to the  Chicqo  babies. 

number of s c i l  sanples  und the lsck of na tura l  strontium measurements for them, 

cer ta in ly  make doubtful the  assumption tha t  they represent a t rue picture  o f  

Chlcagc soils. 

and t h e  values measured for the Chicago babies may be for tu i tcus .  

cer ta in ly  s tqges t  t h a t  more soi l  samples should be assayed f o r  Sr” and t h e i r  

normal strcntium concentraticns determined so t h a t  a more rel iable  check on 

t h e  SUNSHINE formula can be made. 

A l s o ,  the  small  

Consequently the agreement between predicted humnn assay values 

Hcuever, they 

Also similar data cn human and s o i l  samples from c the r  areas  would be 

valuable . 
The other data  in Appendlx A are  of interest only insofar as they might 

ult imately r e l a t e  t o  man’s involvement u i t h  environment. 

conclusions are: 

Three addi t ional  
-a 

a. The data  avai lable  strongly ind ica te  t h a t  river waters m e  pure o r  

8t least much less contaminated than rain. It would seem t h a t  the act ion cf 

I045348 
L- 
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the  soil i o  the explmat icn  cf t h e i r  purity. The SrW i s  rcmovsd as t h e  water 

runs t o  the r i v e r s  from the spot where it f e l l  as rain. 

necessary to f u l l y  es tab l i sh  t h i s  point but it seems l i k e l y  t h a t  they w i l l .  

Further data  a re  

b. It seem t h a t  sea fcod i n  general w i l l  be pure. The data  a r e  inade- 

quate to es tab l i sh  this but the indicat ions are t h a t  t h i s  is 80. It s e a s  

Bminently reasonable on t h e  basis of the  mixing which most cer ta in ly  must take 

place In the ac t ion  of the waves i n  the  ocean, t h a t  any material which f a l l s  

i n to  the  sea w i l l  rapidly mLx and be diluted.  Consequently, one may f u l l y  

expect a very low assay a s  has indeed been found i n  the few cases given i n  

Appendix A. 

C. The alfalfa data  ind ica te  tha t  R l a rge  amount of fallout measured i n  

the  plant  is  t h a t  which has f a l l en  d i r ec t ly  on the plant.  

This bypassing o f  t h e  soil-plant absorption process Vi11 be important i n  

assessing the  risk i n  t h e  over-all food cycle. 

An important aspect of  t h e  biological sampling program concerns i t s e l f  

with the controlled feeding of biological specimen and then measuring deposition 

o r  output of tilie ingesteu isotope. Here the ult imate purpose 1s t G  determine 

the  strontium-celcium uptake and equilibrium cha rac t e r i s t i c s  in the  animal. 

Two-week milk measurements from a cou fed controlled amounts of calcium-45 

and SrW indicate  se lec t ive  appearance of the calcium t r a c e r  i n  the m i l k  by 

R factcr of about 5 .  

SrW i n  the nnimal. 

I) 
This  would suggest higher se lec t ive  retention of 

Further measurements may enable one tc pic ture  animal 

bone as an ion-exchange mechanism of spec i f ic  charac te r i s t ics .  This perhaps 

w i l l  enable one t o  ca lcu la te  the  desired equilibrium data. 

These equiilbrium data  are  required not only for the strcntium-strcntium 

and s t r o n t i d c a l c i u m  SUNSRDJE models, but a l s o  offer t he  hope of  calculat ions 

0 
C. L. C o m a r ,  Washington conference. 

1045343 U N C L A S S I F I E D  
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based on a strcntium-radium model. 

environment is w e l l  known. 

The r a t i o  cf radium i n  m m  to radium i n  h i s  

Were the r e l a t i v e  radium-strontim uptakes i n  m a n  

kncun, t h i s  should provide an answer to  the man-environment strontium 

equilibrium questicn. 

111. The Physical Phencmeno 

A grea t  d e a l  o f  the Washington confersnce was devoted t o  questions cf 

f a l l o u t  pattern,  atmospheric storage,  e tc .  

selves  and i n  t h e i r  r e l a t ion  to SUNSHINE, a re  discussed i n  d e t a i l  i n  NY9-4571 

These questions, important i n  them- 

(3) 

ana i n  the RAND AUREOLE report  '51: w ich is  being issued ccncurrently w i t h  t h i s  

report. 

Two c ther  questions which concerned the conference were ( a )  the poss ib i l i ty  

of high-altitude p a r t i c l e  detection by sky polar izat ion measurements, and (b )  

e l ec t ros t a t i c  scavenging c f  charged debris. Appendix A describes the  present 

s t a t e  of problem (a), while (b)  i s  discussed i n  RAND Report RM-1153-A E!? 

I V .  Maximum Permissible Concentretion 

The SUrJSHINE standard ( i . e . ,  t h e  "allowable" unit of Appendix A )  is based 

upon the Haximum Permissible Concentration of 1 microcurie of  SrW per "s tandard  

manett 

given SrW l ev t l  i s  s t i l l  qui te  vague. 

But t he  e n t i r e  concept of what happens t o  a man o r  grcup of men e t  a 

wc a re  also interested in re la t icnships  

between injury to  individuals  and in jury  to pcpulaticn, mutation r e t e s ,  e tc .  

Experience with radium and x-ray injury dates  through a period cf some 

s ix ty  years - with cyclotron-produced products, some twenty years. The data 

accumulated from these three  sources ind ica te  with a considerable degree of 

firmness t h a t  the  human organism, as well as the  animal organism, is  able tc 

compensate fo r  s l i g h t  i n j u r i e s  i n f l i c t e d  by very small amounts of radiat ion,  

t h a t  there w i l l  occur ce r t a in  ill e f fec t s  a t  levels  re la ted  to a maximum 

1 045350 



lW-1280-AEc 
-13- 

UNCLASSIFIED 
siE€EBz 

permissible dosage defined by 300 millircentgcn per week. 

permissible dcsages of the  isotopes have been calculcted w i t h  t h i s  as a s tanderd .  

In  the cases of radio-iodine o r  radic-phospknts, where the  body ccncen- 

Mast af the maximum 

t r a t l o n  mechanism i s  f a i r l y  well determined, t he  maxLmum permissible concentra- 

t i @ n  i s  likewise on a f a i r l y  firm basis. 

is the  animal organ tc concern cneself  w i t h .  

With regard t c  radic-strontium, bene 

On the  basis of radium experience, cne would be ccncernet: with the  d e v e l o p  

ment of  tumcrs and in jury  t c  the  bone marrow cells. 

the  threshold doee fcr  injury is unknown. 

fu r the r  complicated by the  greater  uptake in proportion to mass and greater  

c e l l u l a r  ac t iv i ty .  

may be required f o r  t h e  chi ld  i n  r e l a t ion  to t h e  permissible adul t  dose. 

I n  both types of in jury  

The prcblem of the  child dosage is 

D r .  Warren suggested t h a t  a sa fe ty  f ac to r  o f  a t  l e a s t  f i v e  

Wi th  regard to  the  Chicagc-type samplc, the r e l a t ion  cf the  strcntium 

d i e t  t c  the  mother-fetus in t e rna l  equi l ibr ia  is another unsolved question. 

V. SUNSHINE Future 

The purpose of the  P i l o t  Assay Program was not only enlightenment on t h e  

f a c t s  of S rw d i s t r ibu t i cn  but also to make it possible t o  be t t e r  plan the 

Full Scale Assay. On the basis of  t h e  data  given above from the  samples o b  

tained thus  far,  it seems possible to develop sane t en ta t ive  conclusicn about 

the di rec t ion  which the  SUNSHINE Project should take in the  future. 

A. Interlaborhtory Coordination. 

The procedure developed is one t h a t  is qui te  simple and requires r e l a t ive ly  

l i t t l e  chemical t ra in ing  and only t h e  standard low-level rad ioac t iv i ty  techniques. 
(2) 

The analytical method8 a r e  discussed i n  %C117+AEx: and 

amount of radloaatdvlty being meaeured I s  80 e m a l l  t h a t  t he  most r i g i d  s t a n d a r d s  

of cleanl iness  are  essent ia l .  

assay are  perhaps more d i f f i c u l t  to  acquire than the understanding of the  

The habi ts  of procedure necessary to  tNs low-level 

1 5 4 5 3 5 1  Ll Pb c i A 5 5 I F 1 E D 
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principles  of chemical separaticn and the physical measurenents being made. 

Tile problcm cf standardization, it appears, is one t h s t  shculd bc given 

morc emphosfs. An allqucted calf WAS provided each of three laboratories 

engaged in SUNSHINE radicchemical analysis. The result& were: 

sms!i'rm units 

Lamont 4.4 i 0.5 

CNcago 

NYO-IIEC 

6.2 2 0.2 

2.7 0.15 

The f a c t c r  of 2.5 i n  spread emphasizes the need fcr a continual inter-  

laboratory check. 

B. Collection of Samples 

I t  appears t h a t  the present col lect ion scheme augmented by the plans of 

the Department of Agriculture for  the  gathering of foreign samples is adequate. 

Specif ic  sampling reccmendatfons were: 

a. The sampling program is therefore  not l i k e l y  tc yie ld  a ful l -  

scale  assay of the  world a t  the present time as far as human materials are 

concerned. I t  dots seem c lea r  t h a t  one can sample qui te  adequately fo r  foods, 

par t icu lar ly  milk sol ids  or milk products. The correlat ion t h a t  can be obtained 

in the  United S ta t e s ,  par t icu lar ly  in the Chicago area,  may be su f f i c i en t  when 

taken together with t h e  feu foreign human samples which a r e  l i k e l y  tc be prc- 

cured. Some general conclusions can thus be drawn. 

b. It seems clear from the  examlnaticn of  the  data  presented above 

t h a t  the  "Chicago Baby Program'' should be continued, perhaps a t  a lcwer ra te .  

It also seems desirable  t h a t  another "Baby Series" be s t a r t ed ,  preferably i n  

t he  Salt Lake area, to check w i t h  ce r t a in ty  the preliminary results based upcn 

the  milk samples, t o  determine whether the strcntium hazard in S a l t  Lake is no 

worse than it is i n  Chicago. 

1065352 
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t h a t  mrc us e should be made of 

animal bones, par t icu lar ly  ca l f  bones. 

a l l  over the world, n program should be in s t i t u t ed  to cbtafn the samples 

immediately and t o  s e t  up ashing f a c i l i t i e s  so t h a t  the  bones can be precessed 

a t  the lowest ccst .  

This  kind of mater ia l  being procurable 

d. The milk so l ids  and cheese semples lcok so promising a t  the mcment 

t h a t  this type of sample should be emphasized In the future. 

e .  The measuremect of adul t s  should bc undertaken immediately. It  is 

c lea r  f r cn  the  general pr inciples  t h e t ,  a s  s e t  for th  in last smer ' r ;  Uh" 

SUNSHIKE Report, adul t s  should have e s sen t i a l ly  zero assay. However, this 

point has not been established experimentally and the r e s u l t  i s  of such impcrt- 

ance t h a t  it must and should be established i n  the  immediate future.  The Chicago 

group uill undertake a measurement cn cne or tw  specimens providing it appears 

l i k e l y  t h a t  an c r d i n a q  crematorium w i l l  operate mder  su f f i c i en t ly  clean condi- 

t i ons  frcm t h e  radiochemical point o f  view t h a t  it can be cmployed t o  dc the 

cremation. 

f. k b r i s  sanpling is proceeding satisfactorily thrcugh the New Ycrk 

aperations Office cf the A K :  and various other cooperating agencies. The CASTLE 
(2) 

sampling prcgram suggested i n  REf-1175-AEd has been augmented i n  pa r t  ana r e s u l t s  

are discussed i n  the  AUREOLE report. ( 5 )  

c. Related Biolcgical Research. 

With a l a t e n t  pericd in humens of ten  t o  f i f t e e n  years fc r  the  prcducticn 

of tumcrs a t  thc  l e v e l s  of concern t o  SUNSEINE, it i s  necessary tc  conduct 

animal experiments of  two types: 

a. The rodent, where ske le t a l  grcwth cccurs thrcughout the  animal's 

l i f e ;  and 

b. Larger anlraals such as the  dog, which has a r e l a t ive ly  s t a t i c  

- skeleton s t ruc tu re  i n  adul t  l i fe .  - 1 0 4 5 3 5 3  
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Another b io l cg ica l  problem which has received l i t t l e  consideration sc far 

in SWShINE i s  that  of development of carcinoma in the bronchial tree. This 

may become particularly important i f  a population i s  to be subject to a ccn- 

tinual atmospheric “drip” cver a period of many years. 

Should the SUNSHINE: hazard ever become serious, cne should be prepareti 

tc reduce this hazerd through physical or biological  means. 

c 0 45 3 5 4 
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0.10 ~ 0 . 0 2  

0.06 + - 0,Ol 

0.12 + - 0.w 

0.a + L 0.m 

0.14 2 0.01 

0.l8 ~ 0 . 0 2  

0.06 + - 0.01 

0.07 +, 0.02 

0.14 +, 0.a 

0.16 +, 0.02 

0118n f: 0.m 

> 0.03 0.m 
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6.7 + 0.4 

2h.6 + 0.81 
- 2. Knox fine candy lopm ln06n3 mLAC 

3. b o x  fine sandy lopm 0-1" leached u i t h  HC1 
after ?4HbAC 

- 

b. No. 2: F r o m  Oliver Swain fano, Rock County, 
Wisconsin; hpt. 29, 1953 

1. box fine M&Y l o s m  O - l 1 I ;  NH AC 7.36 2 0.33 
2-2 + 0.23 

L 
- 2. b o x  fine sandy loam lrrdn; NHhAC 

C. No. 3: F r o m  Smnscm farm, winnebago County, 
I l l inois ,  Sept. 29, 1953 

1, Carrin&on-like silt loam O - l t 1 3  NHbAC 15,8 2 OJ7 
2, Carrington-like s i l t  loam 111-611; NHbAC 2,SL 2 0.17 

de No. S r  From Lewke farm, Dane County, Wi8consb; 
Sept, 30, 1953 

1. Miami silt loam, 0-lff; NH4AC 

2. M i a d  Silt loam, 1 " ~ " ;  NHbAC 2.93 2 0.15 

Wisconsin; Sept. 30, 1953 

10.2 + 0.34 - 

e. No. 6t From Premo farm, Columbia County, 

13.1 + 0.3 

15.6 + 0.8 

- 1. mni s i l t  idam 0-19 N H ~ A C  

- 2. Miami silt loan 0-lt1 leached with H C 1  
after %AC 

f. No. 7: From Kurpeski farm, McHenry County, 
Illinois; Sept. 30, 1953 

1. M i a m i  silt l o a m ,  0-1"; R H I p C  

2, Miami silt  l o a m ,  1l1-6I1; NHhAC 

g. No. 9: From McKee farm, McHenry County, 
Illinois; Oct. 1, 1953 

1. Drummer s i l t y  clay loam, 0-lff; NH4AC 

2. Drummer silty clay loam, ltt-6"; NH4AC 

Illinois; Octo I, 1953 
h. No. 10s From Blonrberg farm, HcHenrp County 

1. D r u m m r  s i l ty  clay l o a m ,  0-1"; RHbAC 

2 ,  Drumzner a i l t y  clay loam, 0-1": leached with 



e,r6 + - 0.18 
1.17 + - 0.10 

e. Ueber Dairy, m, I%&; 
et. 1953; 269.4 grcr 88h 

b. R!txn sIpol3.w Co., D-mtr, Utah, 0.91 +, 0.0s 
Oct. 1953; 266.1 rdh 
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7.5 2 0.2 

4.5 2 0.2 

3.4 - + 0.15 

0 2 0.3 

2.6 - + 0.3 

7.2 2 0.5 

5.5 2 1.0 

8.42 .c + 0.60 

. 4.0 ... + 0.4 

67.3 2 3.2 

26.5 2 0.9 

4.70 2 0.18 

12.75 2 0.222 

108 2 2.5 

7.1 - + 0.25 

3.0 2 0.4 

10.4 0 + 0.8 

f O h S 3 b S  
LANL 





70.1 2 12 

8.53 2 1.6 

Them data are a m b t a  to date. 
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WPEEDlXB 

PKlPICLRIZA1CIm OF BY AIK)(IC D3IBRf6 

Nenmrudua of Dimcursion with Dr. Wumk Sekera, U. C. La A. 

u. w. Ibllogg 

I have talked vith Dr. Bekera, and have cane to the follaving general 

concl~ioIu : 

o ThC atanlc clW f k m  a large eXp106ion vould have a measurable 

effect on the U&t-rrcattering ability of the atmsphcre, at least 

for the first few aayS of I t a  udmtenae. 

r&y, since man distant clcnxln vlll effect the IUumInation o t  the 

f0453b8 U N C L A S S I F I E D  
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Perhaps a brief dcscription cf the kind of measurement made by Sekera i s  i n  

crder here. T k  purp~sr cf the  a b c s p h e r i c  s ca t t e r ing  measurements has been 

t o  determine the pos i t ion  o f - t h  p i n t s  where there  is a cross-over frcm one 

plane of polar iza t icn  to another, the "nodel points." 

e s sen t i a l ly  i n  a sweep of the  sky i n  a v e r t i c a l  plane through the  sun, con- 

t ~ n u o u s l y  recording t h e  di rec t ion  o f  polarization of the sca t te red  sunlight. 

The method consists 

Point Point 
b g o  
Point 

More precisely,  it is the  "degree of  polar izat icn" which is  p lo t ted  i n  the 

sketch above, and this is defined as: 

I1 - Ill 
p =  I 1 + I u  

I 

polarized normaUy and parallel to the  v e r t i c a l  plane through the  sun. 

and Ill being respec t ive ly  the components of t h o  sky l i g h t  which a r e  1 

LANL 
U N C L A S S I F I E D  
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The character of the  degree of polar izat icn curve changes markedly from day 

tc day and from hour t o  hcur, par t icu lar ly  in t he  red end of the  spectrum. 

I t  depends on t h e  solar elevation angle, of course, but of  more i n t e r e s t  t o  

us a t  the moment I s  the  change with atmospheric turbidi ty .  air 

conditions cne would measure only mclecular o r  Rayleigh sca t te r ing ,  and t h i s  

i dea l  curve has been computed. 

i n  the air a re  qui te  pronounced. 

refract ion near uni ty ,  i.e., transparent particles l i k e  thcae usually fcund 

i n  haze, is d i f f e ren t  from the  change due to re l a t ive ly  opaque pa r t i c l e s ,  as 

shown in the  sketch. 

the  spectrum is grea tc r  than t h a t  i n  the  blue, and the  data  which Sekera shcwed 

me suggested t h a t  the  red end is effected by small-scale inhomo6eneities which 

cause appreciable changes ln a matter of  half  an hour o r  less. 

Under 

The excursions from t h i s  curve due to  impurit ies 

The change due to  pa r t i c l e s  v i t h  an Index of 

Moreover, t he  change vhich takes  place i n  the  red end cf 

The curves marked "haze" end "dust'* imply t ha t  the  whole atmosphere from 

horizon t o  horizon is more o r  l e s s  uniformly contaminated. 

fcr example, a f t e r  t h e  eruption of  Katmai in 1912, when the "Bablnet p i n t "  

moved out  some 12' o r  13' for a solar elevation angle of t 2 . 5 O ,  and the  degree 

of polar izat ion a t  the  maximum 93' point decreaeed by 21) to 30 percent. 

If an atomic cloud a day or t w c  old passed overhead it Is n c t  a t  all ce r t a in  

t h a t  the cloud uould f i l l  the  sky -- it might very well be a long t h i n  fi lament 

due to the ac t icn  of  wind shear. 

st i l l  be noticeable as a d i p  on the  normal curve in the di rec t ion  of the  cloud. 

This w a 8  the case, 

However, 

Sekera f e e l s  that, in such a case, it uould 

In discussing the cha rac t e r i s t i c s  of the  atomic cloud with Sekera, I suggested 

t h a t  there might be some do lbs of d i r t  and sand, as an upper l i m i t ,  with 

an unknown part ic le  s i ze  dis t r ibut ion.  For t h e  sake of argument, if t he  
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par t i c l e s  had a diameter of lp, there  would be 3.5 x 

clcud, and this wculd, if spread uniformly i n  a layer  cf par t i c l e  surface 

density of 10 

(1.3 x 10 mi ). 

amcunt c,f tu rb id i ty  t h a t  an a tca ic  cloud would produce, the surface density 

cf 10 

ninimum &ich will give tile e f f e c t  of the  "blue sun." 

rnethcd would de tec t  fewer than t h i s  number, especially I f  they were In the 

smaller s i z e  range, around .5p diameter. 

an estimatc of the  ''1cIwer l imit .")  

pa r t i c l e s  in the  

8 2 6 2  
p a r t i c l e s  Fer cm , a l l c u  the cloud to  cover 3.5 x 13 km 

6 2  These f igures  are intended ta get  a l l t t l e  f e e l  f o r  t he  

8 par t i c l e s  per cm2 being a figure which R. Penndorf gives a s  being the 

Actually, Sekera's 

(I  d i d  n o t  ge t  a figure from him for 

A year ago last  November Sekera wa6 asked by t h e  GRD t o  run his eqIdpen t  more 

or less continuously on Table Mountain for a two week period, presumably t o  

see i f  he could see any clouds passing overhead from the  tests i n  the Tacific. 

The results were somewhat inconclusive, i n  that  a f ron ta l  passage prevented 

observations fron abut  November 5 tc November 10 (dates may not be exactly 

cor rec t ) ,  and this would have been about the time when the cloud wculd have 

gcne by. 

they resumed the  observations, which could hsve been due t o  the debris. 

checking what l i t t l e  idonna t ion  we have a t  RAM), it appears t h a t  cnly the 

In te res t ing ly  encugh, there  was a sign of increased turb id i ty  when 

Cn 

500 mb (about 18,OOG f t )  t ra jec tory  would have come close t o  Southern 

California,  and t h i s  l e v e l  is probably one where r e l a t ive ly  l l t t l e  material 

exists. 

so we cannct ch&k the motion of the main part of  the mushroom cloud to  see i f  

it could have passed over Sekera. 

we do nct have trajectories f o r  levels above 200 mb ( a b u t  ~ , o o o  f t ) ,  

The Department of Meteorology a t  U.C.L.A. has been making these s tudies  cn an 

1 0 4 5 3 1 1  LANL - UEiCl A S S  I i I Lt D ----- 



/ '  

UNCLASSIFIED 

Air Force contract sponsored by the Gecphysical Research Directorate. They 

havc Just ccmpleted somc neu equiplent which will give nore ccmplate and con- 

veniently useable data, 

i s  i n  the order of $13,;iOCi, but timt copies could be made f o r  quite a bit 

S&ere estimates that t h e  ccst  of the new equipnent 

less. 

servations from aircraft ,  

There would have to be a new development f o r  equipment tc make o b  

1 0 4 5 3 1 2  
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