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Subjeotr Fiss ion Erodlrct T.arf6re 
) r  ! I ..!rcauoa 

A co..slderation of t h s  p ross s l e  e f fac t ;  of fission-oroduotr 
8 % d ?  a m 3  explojion 2pon the  pop- a s  suoh, o r  those r e s u l t i n 5  fro- 

ulet ion i n  an area such a s  t h e  San Trc=is=o a y  region lead8 one t o  
exanine the  data  co l lec ted  during an? a I r e r  %he 2aker ourst  a t  3iklnl. 
deoause of s iq i la r i t i s s  in physical size 39treen San t ranc isco  day and 
3ik:ni lagoon, a  eat many f a c t s  r ¶ s x l % i s z  f r o m  the  .jaker s tud ies  oan 
be av? l ied  t o  t h a t  a rea  a s  .ne11 a s  ot!iir a r e a s  near 1arde Oodirr of 
m t e r .  

The dots  co l lec ted  a t  s i k i n i  r e l a r e n t  t o  the fission produot 

This 
oontent of the  1h;oon r a t e r  1s of espscinl i n t e re s t .  Ahria; t h e  t i n e  
of the  t e s t  very l i t t l e  of t h e  coztthria:e3 water l e f t  the Isgoon. 
i s  s u ~ s t a n t i a t e d  by aa ta  prsssa ted  is i'=;l? I i n  whioh t h e  t o t a l  beta 
ao t iv i t . ,  from t h e  f i s c lon  proaucts cas ~ e -  aelculatod. L, addition, 
the a c t i v e  water diff;rsed ~YI I IJ  frr)7 tk.c oxplorlon ra ther  s lor ly .  For 
the  abovo rensons, t h e  rad ia t ion  l e v e l s  aznleved a t  d k i n l  reprerent  
nh8t may be oonsidersd a s  t h e  ~ ~ i x i n ~ p  t~ 38 e q s o t o d  if a bono of the ram0 
size a8 t h a t  used i n  teof  daker  were exploied below the  surface i n  an area  
such as  t h e  San r'ranolsco bay. 
t e r i r t i c s  of such an exolosion a8 wel l  8 s  t m  r ad ia t ion  in roentgens 
rhioh might be exnected a r e  of fe red  FE i a b h  11. 
presented a r e  oa lcu la ted  from the  firsitxi produot ao t iv f ty  ln t h e  r a t e r  
i t s o l f  and not r ad ia t ion  resu l t in ;  f ro=  mrroundinc objeots  oontaminated 
from the  in t en re ly  rad ioac t ive  spray frm the  DO^. dawever, the rad-  
i a t i o n  l eve l s  t o  be expectod from r8:ch a sway-oontaminatod s t ruc tu re  
a r e  Given in Table 11 a s  well. As an exnz?lo, LCI-922 is used. Thlr 
sh ip  was equlpned w l t h  a t e l eoe to r  &vise  f o r  measuring the  r ad ia t ion  
ln r per day. LCI-SZ:! war plnce4 a T e r o x k s t e l y  1.Z miles from t h e  ourrt. 
Some ships  suoh ns t h e  UT-a74 were P i r f m r  kwny from the b l a s t  (1.4 m i . )  
out uere  eve= more act ive.  The dirrtrii;+ion of' fission product6 in spray 
oan be r a the r  oaprictoua. The a o t i v i t y  iezooi ted in any one area is 
subjaot  t o  ohanoe a s  well a s  tho p r o v a i l k ,  meteorologioal oonditlonr. 

An examination of T a d *  ;I +.oiis t ha t  the I n i t i a l  patoh of 
oontaminatel w a t e r  from o e h r  covered a-. area of about 16 square mile8 
w i t h  a m a n  nlarneter of aoout 5 miles. ;his  slowly inoreased m t i l  a t  
t he  8 th  day a f t e r  t he  b l a r t ,  t he  motive area was l o0  square & l e 8  with 

.a e s t z s t i o n  of the  geophysioal charao- 

T!Qe rad ia t ion  h o d s  
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pS;e Two 
k 3 - 1  
To: J.S.Sanilton 
Fromi ti. 5. Scott  

a a r t u a l  diameter of 14 milerr  2.9 azount of surface r ad ia t ion  is a t a l l  
owin; t o  t h o  incorporat icr  0: Z Z ~  iission pro=ucts proauced oy t h e  bomb 
in such a l a rge  volume ~ i '  -:*r. 

The r Der cay nl;+s =9re o b t a z e d  a t  3i)Ciai lagoon Sg d i reo t  
measurement of t h e  contaoimr.s= xirfaae. Tnese were co r re l a t ed  with the  
absolute  quant i ty  of fissicn srczJzrs present i n  t n e  aaae wator .  
data is presected in Table IT- ==e r 8 l u e  o3:abed was t-bt 1 m i ~ r o o u r i o  
of f i r s i o n  product a o t i v i t y  .per l i ter  r o u h  r e s u l t  in 8 radiat ion l e v e l  
of .O?? r per day. r r 2 i a f i o n  r a t e  ia r per day from the  water 
4 hours af'ter Eaker is t h e r e f o r e  a l c i l 8 t e d  t o  be 37 r per  day. Owing 
t o  decay nod d i l u t i o n  this -s rsficei  t o  1.3 r per day 38 hours af ter  
the  exnlosion. The rcr.'isticr, dro?pei t o  accepted tolerance l r r e l r  
130 hours a f t e r  t h e  bon:, burs',. 

The 

The 

The me n rela%:+* rates of ra l i la t lo3 i n t e n s i t i e s  t o  be en- 
oountered a r e  a l s o  presente5 k. ;a219 1:. It a m  b e  seen that these  are 
not  impressive. In sll~-%rj, c ;r:r2at i?n of tinter a r e a s  by fission 
products with t h e  i n t e n t  of t j - i i g  u? snip;iing or t ransport  f a a i l i t i e r  In 
a bay would not be 8uacessfs~ fxz  a a  a ton ia  aomb exp lodon  of t.Uc type. 
However, t h e  geophjjsical c n a t . S o r i s t i - s  of as;t one area should be con- 
sidered before a f inal  aono1;siao r e b t i v e  t o  that area is  reaahed. 

In oase an atonit .%zz -erg exploded i n  a oay, some fission 
product8 would be deposited u r d  tr,s tottom of t h e  bay in add i t ion  t o  
the  a c t i v i t y  in t h e  water. 
i l a r  t o  tha t  h i c h  is now r e s k z -  q o n  t h e  bottom of Aikini laGoon. 
Althouc;h the amount of actirir;;; 5 t n i s  case appears t o  ~e large.  tho 
residuo, a f t e r  several  thouseac? m2rs of d908;.. o f f e r s  no r e a l  hazard when 
viewed upon a geophysioal soaLe. ::he story of t h e  a c t i v i t y  on t h e  bottom 
of t h e  Bikini lagoon i8 offer55 8s  L r s f e rence  point. 
is included a8 an Apppondit t o  C5is eazzunication. 

5 . e  ,C.te or' t h i s  material might wel l  ue sinr 

T h i s  information 

Deoay f ao to r s  of firzicn p r o h i t s  produced a t  t h e  Dakar t e a t  
a r e  a l s o  ava i l ab le  for about 13,Oj;r hours a f t e r  t he  o u r s t .  These were 
oompiled fron several  a o - ~ r e e s  r:=z a s  data reoeived from t h e  UI-332, from 
rea rater col leoted by t h e  d r c m  -5:. i n  operation on mker  day, and 
from a c t i v e  bottom ramp198 col l=ts i  between 3aker p l u a  7 and 16 days. 
r a t e  of decay of 811 of these 3 f 9 r i t l s  i c  s i ? i l a r .  
as  r per hour from UT-222 are s r e s m t e d  up t o  2400 hours a f t e r  t he  bu r s t  
in '%:able 111. 
vessel four hovrs a f t e r  t h e  b l e c  rculZ receive l e s s  than 20 r during 
the f i r s t  lay. This wcul l  Crct f? r e l a t i v e l y  n e g l i i i b l e  aaounts of rad- 
la%ion on t he  sucoeedis; days. h a l e  1-11 snows t h a t  a f t e r  100 days, t h e  
i n i t i a l  r a d i o a c t i v i t y  has aeea recuse1 0;. 8 f a c t o r  of about 50,000. 
Simllarly,  t h e  expoaure t o  p 3 r e s r s l  4 hour6 a f t e r  a blast on oontamiorited 
objeota between 1 an? 2 ail.. f r x  fad  oenter of t h e  explosion would not 
oe excessiva. 
Aker  plus  4 hourr, would have -en le86 than 40 r per day. 

The 
3saay f a o t o r s  as  wel l  

A person sateri-.; S V C ~  a b l a s t  area In an mcontaminated 

The followin; 24 5 x r s  of exposure on t h e  UI-332, after 

The relatic- -.-.? - 9 3 s  Der day t o  1 mioroourie of .--- - .- - 
--r- .--*. --- rt- u e -  --- - - 
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Pa-p Three 
X G S l  
To: J. 3.  Ifa.%ilto:. 
Froma K. G. Scott  

fission products is also a li3cf.31 ~ 1 1 . 9  in t h e  consideration of t h e  
p o s s i b i l i t i e s  of ccntzzianti=- R l e rge  lanc  area. One such example 
W V J ~ S  be the  city of San Zraa=isco which mi;ht be t he  oLjeot of radio- 
ac t ive  warfare. T h i s  area c o i l i  0.) con tan iza t e i  ei tber by a ref loated 
water b u r s t  fron an a t o n i c  acp-o or  t n e  d iscr ibdt ion  of fission prod- 
?lets i n  gra in  c i t e  e7erl:r 079r tne &rea. Calculatio,is nave oeen medo 
which ind iaa t e  tnat  f S  n i l ~ i c i r r s s  or' f i s s i o n  products per sqare meter 
of a ulane area wouli result La enoup 3- a c t i v i t y  t o  de l ive r  10 r 
per day t o  oocupantr of th.saf nrfta. l i e  a a s i s  or' these aaloulatiollr  l r  
t h e  1 miarocurie per  l i t e r  msia fo 0.03 r per day meaa*sod a t  3 i k i n i  $8  
on Jcrker p lu r  6 and o r e r e ~ t s :  i n  l n b l e  Iy. In tnese oalcu la t ions  enoh 
l i t e r  o f  aea water m s  corrsitered t o  o c c ~ p j  a plane area of 100 r q w r e  
centimeters t a n  aesti=s;srr is depth. 
ucts in to  t h e  ma te r i a l s  presentin:, the a r s a , b y  a c i t y  are  nr iab le ,  a 
c e r t a i n  peroentage of t n . ~  are gooin6 to o e  aosorbed t o  rome depth o? 
mater ia l  o r  otherwise sbiel5ed. 

S i t c e  inclusion of fission prod- 

The o r l u e  of 32 E i l l i c u r i e s  of P i s r i m  products per rquaro 
meter being equirnlez'. t o  13 r per  day agrees w e l l  with t h o s e  f o r  mdicl.. 
In t h i s  case. it was ca lou la t ed  that  50 m i l l i ~ r a m s  of m d i r n  :could be  
necersary an an idb i t s  plan9 rinface t o  d e l i v e r  10 r per day. 

3owever, If t h e  activity were delivered t o  a oity by the  
atomic bomb spray nethoi ,  it wold3 be suojeot  t o  ra ther  rapid decay. 
Tne i n i t i a l  r6d ia t ioa  ra te  aculd be a o c * ~ t  15,OOC r ane hour a f t e r  8 bomb 
explosion if a l l  of t h e  fisdon produot actirt ty from an atomio bomb were 
delivered t o  an area  tis airs  of S l s  r r snc i soo  by tho spray method. 
The t o t a l  gmnm a c t i y i t j  of the f irs ion products produced have been 08- 
t imrted t o  be 6 x 1oJ a u r i e r  one hour a f t e r  t n e  olaat. Caloulatianr 
have beer, made of t h e  r ad la t ion  r a t e  h r in snah M area  up t o  100 day8 
af ter  siroh a b l m t  from the deo8y data a v a i h o l e .  Thsse a r e  pressnted 
in Table Y alonF; with the ca lcu la t ed  roq ia t ion  mtes f o r  the  ino lur ion  
of t h e  rame activit :? in an area 1/30th as wall as Sun Irancisco o r  1 
q u a r e  mile. Since it rooli be d i f f i o u l t  indeed t o  de l ive r  a11 of t h e  
a o t i v i t y  from an atomiz oona L u r r t  unifornly over a c i t y ,  t h e  data ob- 
tainod f ron  LST-874 i s  prosanted a s  ind icaf ive  of the rad ia t ion  l e v e l r  
which migh: be achieved were such a t h i r ;  ettelnpted. It i r  r s i r l y  ob- 
vious from an exasina:icn of t h i s  anta t h a t  l e t h a l  o r  near l e t h a l  l e v e l r  
of r a d i a t i o n  a r e  approachud L r i n ;  tns f i rs t  t e n  hours of on area con- 
taminated t o  t h e  same e*te~i'. as  taat  of Ui'-t74. .however, the contam- 
ina t ion  may w e l l  uo primri1.r  of a sur face  na tdre  ra ther  shaa in te rna l .  
hather than attempting a m a s  exodua of the Senera1 population from r w h  
an aroa via oontadr.azsc mtrcets. it  n o u l i  prooaoly 38 muan sa fe r  f o r  
a population t o  reek area8 * r i ch  could be used an s h e l t e r s  from t h e  
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?age Four 
K ;*1 
To: J. G. Firnilton 
From: K .  G. Scott  

rays f o r  about t 3  Z ~ . : Y S .  A t  t h i s  poi&t, the f i a s i o n  nroduets 
w o ~ l d  have decayed t o  ~J.;:zL IC .qr ir.tenr1ties of ra t iat ion.  Iiispleoe- 
went of a population 03 :1: -e a.';ten.pted one o r  two days a f t o r  8 bl8.t 

order to ex:cute svc? a =lea, b h o r t  eac'i individual would hnm t o  
h-7- a v r i l e b l e  f o r  h in re l f  s-ze r a n i d  mans  of est inaf ing h i s  radiation 
r a t e  i n  some p a r t i c u l a r  Br=L. The sdnblist th in& wriich occurred t o  
me would be the  emclo.mc: c i  self-developing s t r i p  film suppl ied d t h  
standnrds of darkorin; ir c r % r  t o  esti lrate r along lrith a sfrlelded 
case t o  prevent t h =  flh :re ze ins  exposed before t n e  nearur-. 
A t  r e l a t i v e l y  h i - h  m d L 5 Z i ~ i  l c v e l s  (aboiit -1 r per  lute) dBrkUmhg 
could D e  aoctor?nlisbed in a p r y  short  zime a&d tne answer o o d Z  rn ob- 
tainod almost ic.mdiate1;. 
masr proarmtion on on e 3 ~ m u r  sca l e  readily. 
problem such a 8  that  p r e s c z e d  DY 1ar;;e nrrmoers o f  e lectronia  d h a e s  
used in t h e  detooticn of - l ibt ion.  

mu& more sa fe ly  than i t e : i a - . a ly  fo11o;vL;g such  8u f1,ciaent. dorbVeT, 

A Frocedure such a s  this 1wCs itsdf t o  
It offers no syrwloo 

In 8 3 d i t i c s  -3 t n e  contnalnation of In area aireotly 
with an atomic bomS, ths -sa cf f i s s i o n  proouots f roa  the p i l e  88 8 
radioact ive embarrassmcut :: aa urban pOpCl6tiOn Is undoubtedly hing 
ocnaidered in several  q u r , s r z .  
from j i k i n i  have been use' L order t o  ca lcu l r t e  how much fisriap 
product a c t i v i t y  wculi oe z a ~ i e d  t o  subject an area a s  l a rge  ea 6.9 
!+ancisco t o  a r e d i e t i o i  1.srel of 10 r pe r  day. Since t h e  plane 8ru 
of San Eranoisco is a t  l e%=% 1.2 x lo8 rquare metera and tho deposi- 
tion o?' tt m i l l i c u r i e s  cf i2rsion product e c t i v i t y  woulc proauar 10 r/, 
p s r  dey, it is calc . i la te3 about 4 x 106 our i e s  of a c t i d t j  r o a d  
have t o  b e  ULfformly  d1stri;;rted over such an arna. [ produots *ere about 100 d y s  0115, t h e  r ad ia t ion  l eve l s  r n u l c  De of 8 
r a t h e r  o s m n e n t  na tu re  s i e s r  ruccessful methods of decortroinmtiar 
were avai lable .  

?'or this reason, t h e  &ta  ani lrbl .  

If t h e  fission 

An eLanks82icc of Table v shows t h a t  t he  aotivit:r pro- 
duced from one etoo;ic b-2, Csceyed f o r  100 .fays, would produae 8 rel- 
a t i v e l y  permanent tadfet icr  l ? v e l  of aLcut 10 r per day per aqure mile. 
FTOIII our ca lcu la t ions  of Jo=> eff ic iency,  a 106 t.tI p i l e  could pra- 
duce onough long-lived fiss2cz :ro:ucts each day t o  o o n t a 3 i w t e  one 
square mile t o  a 10 r p s r  -47 l eve l  makin& i t  an untenable areo to 
oooupy. 

However, t h e  r a t h e r  dreary prospect 01' having mtbr h r g @  

dur iag  t A;ust a t c  Cepternber a f t e r  the J i b 1  te8t8,  
and ueeful ereus coct6rrtrs:s: for  l m j  periods of t i m e  need not be 8 
forgone conclusion. 
ro lu t ion r  which had been ;zed ~3 t h i s  1 6 0 0 r ~ t o r ;  f o r  d e C O I l t a a t h 6  
purpose8 f o r  reveral  yclrs, #ere t e s t ed  with respect t o  t h e i r  8biUty 
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Faze Five 
KS s-1 
Tot J. G. .himilton 
Froma R. C. Scot t  

t o  remove fission produsts from snips’ s t ructures .  During these t e s t s ,  
new solut ions were developed wnicn Mere B o l a  tt r6:ove f i s s i o n  arcduct 
a c t i v i t y  60 t o  100 days 712 f ron  rush contarni:rated n e t e r i u l s  as copper 
n i ck le  pipe,  s teel  pipe.  enorusted v:ith marine soale, and other odd 
items which a r e  necessary t o  a ship. A t  l e a s t  99.9iu of the  fission 
product a c t i v i t y  was rsmcved in four  hours of treatmont in control led 
laboratory t e s t s .  
ing agent8 siich a s  c i t r i c  ac id  in conbination w i t h  va.-yin, anrunts of 
d i l u t e  mineral aoidr .  
non-toxio and oould be e a s i l y  applied t o  urban aremu by expmding the 
f a c i l i t i s s  of t h e  rverage f i r e  department. 
deccntaminating agents  would rercue f o r  any group a war po tau t i a l  
o t h e r r i s e  lost .  Slnce t h e  oonteminated w8rte 8 O l U t i O I l 8  used must hrr 
sone place t o  go i n  order t o  f i n a l l y  remove the  offendin,: a c t i r i t y .  
it m y  w e l l  be t h n t  t h e  oavacity a&& coi?leteness of a r r t e  d i r p o a l  
ryrtem 01’’ r o i t y  would remain t h e  l a &  fao to r  i n  t h e  ruccearful de- 
contamination of a v i t e l  area. For  t h i s  reason. t h e  saocersful part- 
ioipant  in  radioact ive warfare m y  i n s m e  Ibearure o m  that suooesa t o  
an adequate aub l i c  workr cystom b e p a  many years  e a r l i e r .  

The so lu t ion r  used were o o ~ o s e d  of organic complex- 

They a r e  e a s i l y  mnde and inexpensive. They are 

&ccersful use of much 

In oonclusion. it wculd  appear t o  md t h a t  t h e  use  of 
fission products t o  t i e  up water a r ea8  permanently has r a the r  poor 
prospeots. 
ured e f f s c t i v e l y  t o  inmobilize f o r  l imited periods of tinu in a h m r e  
manner l a r p  areas.  l h e  p e m n e c o e  of ruch hn a a t  need not be r e l a t ed  
t o  t h e  radioact ive decay of t h e  mater ia ls  used out more t o  ruooersful 
deoontminating methodr. 

t h e  other  hand, t h e  capaci ty  of a l& K., p i l e  oould be 

KGSt-am 
31 st r i  b u t i  onr 

CODY 1 of  5/A - J. G. Lianllton 
2 of 5/A - J. 0 .  :Zni l ton 
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KGS-1 
Tor J. G. .%xilton 
From: Y.. G. Scot t  

TlwLE I 

h t e  S.mple Colleoted 

Total Ndioact iv i t j  in h&oao hater 
Deoay Correoted t o  4 2iour8 

I f t er  Explo81op 

Baker + 3 

%ker + 4 

Wksr + 6 

Baker + 8 1.7 107 cui- 

0 
The Seiger-EGller twos used on there rtudies  had geometry 
Sor f i s s ion  produot +eta ray8 of lo,., for G.um raye~-?&. 
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8.9 0.48 

9.5 0.18 

0.08 I 11.7 

. 

1.0 ; 0.09 

0.82 0.04 

0.65 0.026 

Fags seven 
KGS-1 
Tot J. 0. .iamilton 
From: K. 8. Saott 

14,s I o.oO04 i 
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TABLE I1 

0.31 I j o.ooo1 
I 
! 

/E After burst 
HOW8 - 

, 
1 1  4 

j 1-2 58 

2-8 62 

s-4 86 

496 100 

6-6 1SO 

8-9 200 

Contaninate 
Area Sqlur 

U l e r  

16.6 

1804 

48.6 

61.8 

70.6 

107.0 

160.0 

4.6 1 27.2 I 70.0 

4.8 
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h g e  Light 
KGS-1 
To: J. G. riamilto.: 
From C. boott 

Antivity aeduoed r/iiour UT-sso 
1.3 milem from by a Faotcr OS 

bb..t 

1 0 4W.O 

10 22.5 20 

eo 58.6 7.7 

so 100.0 4.s 

60 281.0 lo6 

100 563.0 0.8 

500 6300.0 0.OS 

lo00 15600.0 0.0SS 

2460 6ooOOeO OIOOO 

, 

- .- I 

8 
k 3 1 



I - a p  . ine 
i > L - l  
To: J. C. dam-lton 
kromr K. G. Scott  

T U  IV 

.- 
Po a it ion Observed !,ioroourier Per Hoentpns / 

Siklnl Grid No. nomtgenr Liter of  Vator :easured frcm 
UP:, craft 

101s .5 r 14.1 NO .bss 

1404 -17 r 16.0 p8 -010 

1500 ,024 r 0.316 PO -076 ' 
1909 -15 r 6.4 PO .023 

IicT 101s .20 r 6.6 PO .030 

near Prlnr Eugen .SO r 13.3 PO -023 

YOG 05 e40 r 16.0 PO .025 

Lor a o t i v i t i e r  were dlffioult t o  estimate beouae of  the  
oontamination of the U T L  used in these measuramantr. 
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c ; 7-1 
Tor J, G. h i l t c n  
Frcr.: K .  G. L o o t t  

TABLE V 
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Time Z1a 
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5500.0 

ss00.0 

woo. 0 

15,000. 

666. 

256 . 
150. 

53.4 

26.7 

2.85 

1.10 

0.2.0 

450,000 

19,980 

7,680 

4,500 

1.600 

000 

85 

3s. 

9.0 

I 
OSrerved r on 
UT-874 Owing 
r k e r  Test appro.. 
1.4 m i .  from dlart 

4. 
1.295. 

62.0 

2s.o 

12.0 

5.0 

2.6 

=! 
p :  

L 



- .  , .. 
w 

I 

Fa;e Lleven 
L3S-1 
' i o :  J. 2 .  :halilton 
rronr L. 2. Scott  

A o a l o u l a t i o ~  of the fission p r o i n s t s  re tzahiz;  ca the bottom 
of 3ikin- La oon nas Men made from axialcles collecthc- 7 2 3  16 days 
a f t e r  tes t  rjaker. l hese  ca l cu lh t ions  i n d i m t e  t n a t  t r a  a z t i v e  Pm';erlal 
i s  now t i e d  up p r i - r i l v  i n  1.5 x IO2 g r i d  squares x e r  thy area of 
the b l a s t ,  t ne  najor  mrcent&,;e or %to a c t i v i t y  oein; zsztained in th. 
first SO cm, of bottom materiel .  -ne square on '.ne S r i a  ohhrt is, 
accordin; t o  the  map I P.ire,  a.#o * 0.5 x lo5 square zx?ters. The t o w 1  
contaminated aroa is 1.5 x lo8 aq-re refers wi th  8 C.s; of 1.4 x lola 
kilograms of material  preseat in the lacoon bottars -*&ink6 t h e  amjot 
port ion of t h e  a o t i v i t y  fron t h e  ate- o l ? s t .  

A oompllation of a o t i t i t y  on the 30.t- f r a  e o q l e t e  assays 
nade  upon samnles oolleoted upon 3akm +7, 4, 4, 4U, 416 days rhars 
a t o t n l  a o t i v i t v  of 2 x 106 c:ries OL t i io  uottom on *ksr p lus  7. 
T h i s  represents  a-e?roxi?atuly 2 x 
p r t  of t h e  a c t i v i t y  from t h e  bombr 

Tko a o t l v i t y  renainiag  fro^ 3 + 7 or  2 x l& c a r i e s  .a8 de- 
oayed a f t e r  about 10,000 hours t o  1/50 of 2 x l@ o r  4 x lor ouries. 
Eo appreoiable lo s s  in a o t i v i t y  was lost b tween sac?lcr taken on 
3 + 7 and those oolleoted i n  Meember of' 1946, a crtzer of tm months 
l a t e r .  
rill reveal  a great deal  of onanbe irr deposition. ia r f c r  of the 
f 6 C t  t h a t  t h i 8  mater ia l  is incorpomted  i n t o  .bo& 1.4 I 
grama of mater ia l ,  a na jo r  t r a n s f e r  of ao t l7 i t ; l  e l s a rns re  i a  u n l l h l y ,  
and t h e  deposit ion of t h i s  ac t i r l ty  in this mater ia l  fs of a permanent 
nature. 

ewies a t  3 4 t =sir o r  a major 

For t h i s  reason, it i oes  n o t  .pear l i k e l y  t-wt t h e  resurvey 

kilo- 

Uthou;h t h e  a o t i d t y  rmmining appears t o  08 g e n t ,  the -88 
i s  groat a l s o  so that the  r del ivered per unit  af ~ l s 3  is srmll, tum- 
i n s  out t o  be of the  order of .OS r par  aay on tne 8-r.tra;e. 
D a r t  would hardly be grea te r  than ,S r per day. 
Jsl ioered t o  an o o j e a t  ia close proximity t o  one of t?.qse a r e a s  would 
receive l e s s  r ad ia t ion  naturally.  It i s  es t inBted  t o  -e between .OS 
and .OO3 r ps r  day for t h o  f i r s t  two oentimeters of t i s s u e  iepandiry 
UDOO %he a c t u a l  a o t i v i t y  on the bottcnr. 

The ho t t e s t  
Ths  rmmt  of r ad ia t ion  

It would seem t ha t  a l t h o u 9  2 x 104 ouries  of r e r i d u a l  aotirc 
i t y  Is  an impressive f i c u r e  when oonaldered inmlatfcaz t o  t h e  m s s  b- 
oolv9d, t h e  values a re  below toleranae l e v e l s  eighteen aonths a f t e r  
the olaat.  

It m y  be of i n t e r e s t  f o r  medical l e g a l  reascns t o  oonslder 
the a m w t  of  radioaotivit:: existin; i,n d i k i n i  lag- S r i o r  t o  any 
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h;e Twelve 
i(f>sIl 
To: J .  7. Hamilton 
Frons L. S. Soott 

atom bomb t a r t s  so - tha t  t h ins s  nizht  Le View+' fi t c d r  proper perspeo- 
t ive.  The ,volume of u ik in i  ia.;ooa has o e e i  ysGi::ztei to 39 2.8 x 1013 
l i t e r r  o f t s e a  watrlr at  13w t iao .  1?1e t a t i v i z /  frc= t t e  na t* i r a l  radio- 

f ollows i 
ac t ive  i6OtOpI Of' p0taSSiCDG. +' h a l l  FOt*SSfLX3, 0.n O B  ohloulated am 

There are abou .4 ;r8.m8 of po t&sr?z  ?>r l i ter  of any rea 
water. It f O l l O W 8  thr t h e t  every l i t e r  c? 808 n t e r  oontain8 48 
microgranr of radio-ar: ive potassiun 40, sinoe -012 of a11 potassium 
r egtrdle  I s 
gram8 of e8f 8&ls-wol- Id rsrul t  i n  2.1 x lsl a t w s .  ihe mean l i f m  
of K40 i s  1.8 x 1010 r s ~ o n d s  t ak in3  t h 9  ral-28 of t t e  h a l f - l i i a  f o r  
4 x 103 yearr ;  the  t o t a l  d i s in tegra t ions  per seem& from X40 in a- 
lagoon is 1.15 x 1018 c * 3.1 x IO4 cur i e s  of _*. i h i s  i r  an 8mmt 
of n a t i v i t y  aospareble t I t h e  reridus of  t h e  mkar b l a s t  after eight- 
months of deaay. Cne 1 i ; e r  of rea water aarorbs t h e  iOllft8tiOn from 
42 d i r l n t e y a t i o n s  per  a acnd fron I!40 cantfnuocrly without lmtornrd 
e f f eo t s  upon bio1o;ioal I eohaninns present. 

'iroe i. K40. In 3ikitii l agom c h a  t he re  a r e  1.4 x 100 

S e d a 8  A 
Copy 1 - J. 0 .  8.riltoa 
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4 - D r .  R .  S. Stone 
6 - f .  G. Soot t  
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