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0.023 0.69 0.2 x 10-10 0.087% 

0.017 0.66 0.13 x 0. o m  

%ased on.35 g drp weight o f  feces and-1250 cc urine per day. 

+aased on 9n-ga;nma ray act iv i t r .  

v a s e d  on Sody burden a t  3 days minus i n t e r v e h g  excretion. 
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I f t p r  t h e  a i r r r s r f t  l a n d e d ,  pro,i(.ct. p e r s o n n e l  held s t a n d a r d  

gamma S I I ~ V P V  meters n e a r  t h e  c o n t a m i n a t p d  s u r f a c e s  t o  d e t e r m i n e  
- t h p i r  r a d i a t i o n  i n t e n s i t i e s .  S e v e r a l  t y p e s  of meters were u s e d  

I 

a n d  t h e i r  r e a d i n g s  w e r e  c o m p a r e d .  A f t e r  t h e  i n i t i a l  s u r f a c e  
c o n t a m i n a t i o n  s t u d i e s ,  P r o , i e c t  2.8a p e r s o n n e l  e v a l u a t e d  t h e  d e c a y  

o f  r a d 5 o a c t i v i t v  o n  t h e  a i r c r a f t  i n  t w o  wavs .  A i r c r a f t  were 

r e s u r v e v p d  p p r i o d i c a l l v  o v e r  t h e  n e x t  t w o  d a v s  t o  R S S P S S  t h e  ratt3 

of dpcav, a n d  p ro , i ec t  p a r t i c i p a n t s  a t t a c h e d  f i l m  t o  c o n t a m i n R t e d  
areas of t h e  a i r c r a f t  w i t h  m a s k i n g  t a p e  to assess t h e  a c c u m u l a -  

t i o n  of r a d i a t i o n  e x p o s u r e .  The  f i l m  w a s  r emoved  f o r  a n a l y s i s  
w i t h i n  24 h o u r s  a f t e r  t h e  d e t o n a t i o n ,  

T h e  l a s t  p h a s e  of P r o j e c t  2 .8a was a s t u d y  of p r o , i e c t  

p e r s o n n e l  i n v o l v e d  i n  m a k i n g  t h e  f i l m  s u r v e y s  d e s c r i b e d  a b o v e .  
Some p a r t i c i p a n t s  p l a c e d  f i l m  o v e r  t h e  h a n d s  a n d  f i n g e r s  of t h e i r  

g l o v e s  w h i l e  t h e v  p e r f o r m e d  t h e  r a d i a t i o n  s u r v e y  work .  The film 
was t h e n  r e m o v e d ,  d e v e l o p e d ,  and e v a l u a t e d  t o  assess a c c u m u l a t e d  

dose t o  g r o u n d - c r e w s  w o r k i n g  on  c o n t a m i n a t e d  a i r c r a f t .  A n o t h e r  

t e c h n i q u e  w a s  t o  h a v e  t h e  pro,ject p e r s o n n e l  r u b  t h e  base o f  t h e i r  
h a n d s  o v e r  t h e  s u r f a c e  of a n  a i r c r a f t  w i t h  known contaminat ion .  
An a u t o r a d i o g r a p h  o f . t h e  hand  w a s  t h e n  m a d e  by p l a c i n g  t h e  h a n d  

o n  a large x - rav  f i l m  p a c k e t  f o r  a p e r i o d  of t i m e  a n d  t h e n  

d e v e l o p i n g  t h e  f i l m  t o  o b s e r v e  t h e  image c r e a t e d .  I n  t h i s  wav,  
c h a n g e s  i n  t h e  c o n t a m i n a t i o n  p a t t e r n s  of a i r c r a f t  a n d  r e l . a t i v e  

a m o u n t s  of contamination t r a n s f e r r e d  to  t h e  h a n d  c o u l d  b e  

m e a s u r e d .  W h i l e  c o n d u c t i n g  t h e s e  s t u d i e s ,  n o n e  of t h e  s u r v e y  

team e x c e e d e d  t h e  AFSWC maximum p e r m i s s i b l e  e x p o s u r e  of 3.9 
r o e n t g e n s  f o r  ground crew p e r s o n n e l  ( 8 0 ) .  

Pro,ject  2,Pb, Manned Penet ra t ion  o f  Atomic C l o u d s ,  was a 
s t u d v  t o  measure t h e  r a d i a t i o n  d o s e  r a t e  a n d  dose r e c e i v e d  by a i r  
crews f l v i n g  near a n d  i n t o  t h e  n u c l e a r  c l o u d .  As i n d i c a t e d  
a b o v e ,  t h e  same a i r c r a f t  mav h a v e  b e e n  u s e d  a s  f o r  P r o j e c t  2.8a. 

S p e c i f i c  i n f o r m a t i o n  was s o u g h t  b v  t h e  A i r  F o r c e  o n  r a d i a t i o n  
dose r a t e s  i n s i d e  t h e  c l o u d ,  t h e  t o t a l  dose r e c e i v e d  d u r i n g  

I 
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passage through the cloud, and the dose repeived on the return 
flight. In addition, i t  i s  likelv that lead vpsts w ~ r ~  also 
tested for their effectiveness in shielding the crew against 
radiation; Seven aircraft penetrations were made through the 
nuclear cloiids of five detonations, which ranged in yield from 
eight to 30 kilotons. Pro.ject personnel instrumented F - P 4 s ,  

R - 3 i i s ,  B - S ~ S ,  and T - 3 3 s  to measure gamma radiation dose rates. 
All instrumentation was prepared and checked for proper operation 
on the dav before each shot. Typicallv, t w o  automatic recording 
dose-rate meters were used in each aircraft. One was mounted in 
the nose compartment, and the other in the rear of the cockpit. 
A non-recording meter for use by the pilot was also installed in 
each aircraft. In addition to the dose-rate meters, a number of 
film devices were used. National Bureau of Standards film 
packets were placed in the cockpit and nose of each aircraft near 
the recording dose rate meter to determine accumulated radiation 
dose at the recorders during the mission. 

The pilot of each aircraft was accompanied by a technical 
observer in all aircraft but the F-84, which had a maximum crew 
of one. Pilots and technical observers wore film badges issued 
bv the Radiation Safety Division of the AFSWC 4926th Test 
Squadron. The pilot and technical observer also carried a number 
of small pieces of Dupont  dental x-rav film. O n e  special film 
pack was designed to measure internal bodv radiation dosage. 
This film packet consisted of nine small disks of film enclosed 
in 8 watertight capsule attached to a string. The capsule 

containing the,film w a s  s w a l l o w e d  by t h e  technical observer and 
the pilot prior to take-off and retrieved after the flight was 
completed. A similar capsule containing film was attached to the 
outside of the pilot's flight suit near his stomach. The pilot 
and the technical observer wore lead vests to reduce radiation 
exposure to the bodv ( 4 6 ;  112; 284; 306). 



Tvpicallv, t h e  a i r c r a f t  l e f t  I n d i a n  S p r i n g s  A F B  b e f o r e  s h o t -  

t i m e ,  c l i m b e d  t o  an a l t i t u d e  of a b o u t  40 ,000  f e e t ,  and f l e w  t o  a 
p o s i t i o n  a h o u t  48 kilometers ea s t  of t h e  g r o u n d  z e r o  t o  o b s e r v e  

t h e  d e t o n a t i o n  a n d  t h e  s u b s e q u e n t  d e v e l o p m e n t  of t h e  n u c l e a r  
c l o u d .  T h e  a i r c r a f t  t h e n  f l e w  b v  t h e  c l o u d  t o  es t imate  t h e  t i m e  

r e q u i r e d  t o  f l v  t h r o u g h  t h e  most d e n s e  s e c t i o n  o f  t h e  c l o u d .  T h e  
a i r c r a f t  t h e n  f l e w  t h r o u g h  t h e  c l o u d .  T h e  t e c h n i c a l  o b s e r v e r ,  
who h a d  a s t o p w a t c h ,  r e c o r d e d  t h e  t i m e  of e n t r v  i n t o  a n d  e x i t  
from t h e  v i s i b l e  c l o u d .  I n  a d d i t i o n ,  &n a u t o m a t i c  dose-rate 

r e c o r d i n g  meter was a l s o  u s e d  t o  m e a s u r e  t i m e  i n  t h e  c l o u d .  
After emerging from t h e  c l o u d ,  t h e  a i r c r a f t  r e t u r n e d  i m m e d i a t e l v  

$ t o  I n d i a n  S p r i n g s  AFR, a n d  t h e  crew a n d  i n s t r u m e n t s  were r e m o v e d  

from t h e  a i r c r a f t .  C r e w  members  l e f t  t h e  a i r c r a f t  by c l i m b i n g  

o n t o  a f o r k l i f t ,  w h i c h  lowered t h e m  t o  t h e  g r o u n d .  They  were 
t h e n  d e c o n t a m i n a t e d .  A d e s c r i p t i o n  of t h e s e  p rocedures  is f o u n d  
i n  s e c t i o n  5.3 of t h i s  v o l u m e  ( 4 6 ;  80;  306). 

F o r  t h e s e  m i s s i o n s ,  t h e  T e s t  Manage r  a u t h o r i z e d  a spec ia l  

e x e m p t i o n  t o  t h e  r a d i a t i o n  e x p o s u r e  l i m i t  f o r  f o u r  P r o j e c t  2 .8b  

A i r  F o r c e  o f f i c e r s .  
t o t a l  o f  15 r o e n t g e n s  wholeAbody gamma r a d i a t i o n  d u r i n g  p a r t i c i -  
p a t i o n  i n  t h e  pro.ject ( 2 8 5 ) .  

Each  o f f i ce r  was a u t h o r i z  \ d t o  r e c e i v e  a 

4.1.3 Program 3: E f f e c t s  o n  E q u i p m e n t  a n d  S t r u c t u r e s  

T h e  p u r p o s e  of P r o g r a m  3 was t o  d o c u m e n t  b l a s t  a n d  s h o c k  
e f f ec t s  of n u c l e a r  d e t o n a t i o n s  o n  v e h i c l e s  a n d  b u i l d i n g s .  
n i n e  pro,iects c o n d u c t e d  u n d e r  Program 3 d u r i n g  TEAPOT were 
c o n s i d e r a b l y  r e d u c e d  from t h e  e x t e n s i v e  t e s t i n g  c o n d u c t e d  d u r i n g  
UPSHOT-KNOTHOLE, a n d  f o c u s e d  o n  assess ing  t h e  d e s t r i i c t i v e  charac-  

t e r i s t i c s  of t h e  p r e c u r s o r  z o n e  o f  t h e  blast wave.  The  p r o g r a m  

T h e  

i n c l u d e d  tests on v e h i c l e s  p l a c e d  n e a r  g r o u n d  zero and o n  a 

v a r i e t y  o f  c o n c r e t e  a n d  s teel  s t r u c t u r e s ,  i n c l u d i n g  l'*i(?- g r o u n d  
s h e l t e r s .  The  d a t a  from t h e s e  pro.iects were u s e d  t o  assess t h e  

damage p o t e n t i a l  o f  n u c l e a r  d e t o n a t i o n s  o n  l a r g e ,  f i x e d  t a rge ts  
a n d  r i g i d  s t r u c t u r e s .  
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