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HEALTH P H Y S I C S  DIVISION QUARTERLY 
PROGRESS REPORT 

RADIOACTIVE WASTE DISPOSAL RESEARCH 

R. J .  Morton 

The c o n s t r u c t i o n  and i n s t a l l a t i o n  
o f  m a j o r  e q u i p m e n t  o f  t h e  H e a l t h  
P h y s i c s  W a s t e  R e s e a r c h  B u i l d i n g  h a s  
been p r a c t i c a l l y  c o m p l e t e d  d u r i n g  t h i s  
p e r i o d ,  a n d  t h i s  f a c i l i t y  i s  t o  b e  
o c c u p i e d  e a r l y  i n  N o v e m b e r  1 9 5 1 :  
A c c o r d i n g  t o  p r e s e n t  p l a n s  t h i s  new 
b u i l d i n g  w i l l  b e  u s e d  p r i m a r i l y  t o  
h o u s e  l a b o r a t o r y  a n d  p i l o t - p l a n t  
s t u d i e s  o n  w a t e r  a n d  l i q u i d - w a s t e  
d e c o n t a m i n a t i o n  p r o c e s s e s  a n d  a l s o  
f o r t h e  l o c a t i o n  o f  o t h e r  s t u d y  p r o j e c t s  
t h a t  r e q u i r e  r e l a t i v e l y  l a r g e  s p a c e  
and a p p a r a t u s  o r  u s e  o f  t h e  c o n t r o l l e d  
t e m p e r a t u r e  rooms t h a t  a r e  p r o v i d e d .  

. 

The c o o p e r a t i v e  program o f  r e s e a r c h  
on r a d i o a c t i v e  w a s t e  p r o b l e m s  by t h e  
U.  S. P u b l i c  H e a l t h  S e r v i c e  a n d  t h e  
L a b o r a t o r y  h a s  b e e n  r e o r g a n i z e d ,  a s  
p r e v i o u s l y  p l a n n e d ,  t o  i n c l u d e  i n -  
c r e a s e d  p a r t i c i p a t i o n  b y  t h e  P u b l i c  
H e a l t h  S e r v i c e .  The T e c h n i c a l  A d v i s o r y  
B o a r d  f o r  R e s e a r c h  o n  R a d i o a c t i v e  
Water D e c o n t a m i n a t i o n  m e t  i n w a s h i n g t o n ,  
D .C . ,  S e p t e m b e r  2 8 ,  1 9 5 1 ,  f o r  f u r t h e r  
r e v i e w  a n d  t o  make r e c o m m e n d a t i o n s  
r e g a r d i n g  t h i s  j o i n t  program. 

P e r s o n n e l  c h a n g e s  h a v e  i n c l u d e d  
t h e  a s s i g n m e n t  o f  o n e  a d d i t i o n a l  
s a n i t a r y  e n g i n e e r  f r o m  t h e  P u b l i c  
H e a l t h  S e r v i c e ,  a s s i g n m e n t  o f  a 
l i m n o l o g i s t  a n d  two s c i e n t i f i c  a i d e s  
by t h e  T e n n e s s e e  V a l l e y  A u t h o r i t y  t o  
c o m p l e t e  t h e  r e s e a r c h  s t a f f  o f  t h e  
E c o l o g i c a l  S t u d y  o f  W h i t e  Oak C r e e k ,  
and c o m p l e t i o n  o f  t h e  a s s i g n m e n t  a n d  
s t a y  a t  t h e  L a b o r a t o r y  o f  t h e  s a n i t a r y  
e n g i n e e r i n g  r e s e a r c h  p a r t i c i p a n t  f r o m  
N o r t h  C a r o l i n a  S t a t e  C o l l e g e .  

WATER A N D  L I Q U I D - W A S T E  D E C O N T A M I N A T I O N  
P R O C E S S E S  

T. W .  B r o c k e t t  W. J .  Lacy 
A. G . F r i e n d  D. A. P e c s o k  
W .  A .  Hoyt 0. R. P l a c a k  

C. P. S t r a u b  

L a b o r a t o r y  s t u d i e s  were made o f  t h e  
r emova l s  o f  t r a c e r  q u a n t i t i e s  o f  ~ e ' "  
and o f  Cd"' f rom w a t e r  by u s i n g  con-  
v e n t i o n a l  w a t e r  t r e a t m e n t  p r o c e s s e s .  
A d s o r p t i o n  o f  c e s i u m  on s u s p e n d e d  c l a y  
p a r t i c l e s  r e s u l t e d  i n  s u b s t a n t i a l  
r emova l s ,  whereas  c o a g u l a t i o n  and s a n d  
f i l t r a t i o n  e f f e c t e d  n o  f u r t h e r  re- 
m o v a l s .  B o t h  a d s o r p t i o n  b y  c l a y  
p a r t i c l e s  and c o a g u l a t i o n  were somewhat 
e f f e c t i v e  i n  removing cadmium, r e s u l t i n g  
i n  g r o s s  r e m o v a l s  u p  t o  a b o u t  90%. 
W a t e r - s o f t e n i n g  p r o c e d u r e s  g a v e  
e s s e n t i a l l y  n o  r e m o v a l  o f  c e s i u m ,  
w h e r e a s  c a d m i u m  w a s  r e m o v e d  u p  t o  
a b o u t  99% by e x c e s s  l i m e - s o d a  t r e a t -  
ment. Bo th  i s o t o p e s  e x h i b i t e d  p r a c t i -  
c a l l y  c o m p l e t e  r e m o v a l  b y  f i l t r a t i o n  
t h r o u g h  c o l u m n s  c o n t a i n i n g  e i t h e r  
c a t i o n i c  e x c h a n g e  r e s i n s  o r  g r a n u l a r  
b u r n t  c l a y .  

The r e m o v a l  o f  1 1 3 '  f r o m  w a t e r  b y  
v a r i o u s  p r o c e d u r e s  t h a t  h a v e  b e e n  
a d o p t e d  f o r  f l u o r i d e  r emova l  i n  w a t e r  
s u p p l i e s  w a s  a t t e m p t e d .  C o p r e c i p i -  
t a t i o n  o f  i o d i d e  w i t h  e x c e s s  l i m e - s o d a  
t r e a t m e n t  a n d  w i t h  m a g n e s i u m  o x i d e  
t r e a t m e n t  p r o v e d  i n e f f e c t i v e .  F i l -  
t r a t i o n  t h r o u g h  b o n e - c h a r c o a l  b e d s  
showed some removal  and a p p a r e n t l y  t h e  
i o d a t e  i o n  r a t h e r  t h a n  t h e  i o d i d e  i o n  
was p r e f e r e n t i a l l y  r e m o v e d .  F u r t h e r  

1 
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s t u d i e s  w i t h  f i l t e r - c o l u m n  b e d s  o f  
D e f l u o r i t e  ( a  p r o p r i e t a r y  b o n e - c h a r  
compound) a r e  p lanned . .  

A e r a t i o n  e x p e r i m e n t s  u s i n g a c t i v a t e d  
sewage s l u d g e  showed s i m i l a r  r e m o v a l s  
f o r  c e s i u m ,  c a d m i u m ,  a n d  i o d i n e .  
R e m o v a l s  o f  f r o m  6 0  t o  8 0 %  w e r e  
o b t a i n e d  f o l l o w i n g  v a r i o u s  p e r i o d s  o f  
a e r a t i o n ,  a l t h o u g h  t h e  a d d i t i o n  o f  
c a r r i e r  i o d i n e  t o  t h e  s o l u t i o n  
markedly lowered  t h e  removal .  

The s t u d y  o f  t h e  removal  o f  v a r i o u s  
r a d i o i s o t o p e s  f r o m  O a k  R i d g e  t a p  
w a t e r ,  by means o f  14-mm columns  con-  
t a i n i n g  a d e p t h  o f  24  i n .  o f  i o n -  
exchange r e s i n s ,  i s  t h e  t h e s i s  r e s e a r c h  
p r o j e c t  o f  a g r a d u a t e  s t u d e n t  (A. G. 
F r i e n d ,  V i r g i n i a  P o l y t e c h n i c  I n s t i -  
t u t e ) .  T e s t s  conduc ted  on t h e  removal  
o f  c a r r i e r - f r e e  113' i n  c o n c e n t r a t i o n s  
o f  1 . 5  X p c / c c  i n d i c a t e  t h a t  
r e m o v a l s o f a b o u t  99.4% can  be e x p e c t e d  
w i t h  t h e  use  o f a s t r o n g l y  b a s i c  a n i o n -  
exchange  r e s i n  o p e r a t i n g  o n  t h e  
h y d r o x y l  c y c l e  a t  a f l o w  r a t e  o f  2 . 5  
g a l / m i n / f t 3  o f  r e s i n .  The  pH o f  t h e  
e f f l u e n t  i n  t h e s e  t e s t s  was a p p r o x i -  
m a t e l y  1 1 . 0 .  By m i x i n g  an e q u i v a l e n t  
a m o u n t  o f  a s t r o n g l y  a c i d  c a t i o n -  
e x c h a n g e  r e s i n  on t h e  h y d r o g e n  c y c l e  
w i t h  t h e  a n i o n  r e s i n ,  t h e  r emova l  was 
i n c r e a s e d  t o  99 .9% and t h e  pH o f  t h e  
e f f l u e n t  w a s  lowered  t o  7.2.  

Lime-Soda Softening Process. A 
s t u d y  o f  t h e  l i m e - s o d a  s o f t e n i n g  
p r o c e s s  i n  t h e  r e m o v a l  o f  S r g O  f rom 
w a t e r  i s  t h e  t h e s i s  p r o j e c t  o f  a n o t h e r  
g r a d u a t e  s t u d e n t  (W. T .  H o y t ,  N.C.  
S t a t e  C o l l e g e ) .  R e m o v a l  o f  u p  t o  
99 .7% o f  t h e  a c t i v i t y  o f  S r g O  + Ygo 
added  t o  w a t e r  h a s  b e e n  o b t a i n e d  by 
t h e  u s e  o f  t h e  e x c e s s  l i m e - s o d a  
s o f t e n i n g  p r o c e s s  i n  j a r  t e s t s .  The 
r e q u i r e d  l i m e - s o d a  d o s e s  ( n o  e x c e s s  
l i m e )  e f f e c t e d  r e m o v a l s  o f  a b o u t  75% 
of  t h e  a c t i v i t y  ( a l l  o f  t h a t  d u e  t o  
y t t r i u m 1 , w i t h  p a r t i a l  r e m o v a l  o f  t h e  
s t r o n t i u m  a c t i v i t y .  The e f f e c t i v e n e s s  
o f  r e m o v a l  o f  y t t r i u m  w a s  i n d i c a t e d  

by t h e  f a c t  t h a t  a f t e r  t h e  l i m e - s o d a  
t r e a t m e n t  t h e  a c t i v i t y  i n  t h e  w a t e r  
i n c r e a s e d  a s  one  would e x p e c t  from t h e  
b u i l d u p  o f  y t t r i u m ,  a n d  i n  a b o u t  10 
days  t h e  a c t i v i t y  h a d  a p p r o x i m a t e l y  
d o u b l e d  d u e  t o  t h e  g r o w t h  o f  t h e  
y t t r i u m .  T h e  e x c e s s - l i m e  t r e a t m e n t  
c o n s i s t e d  o f  t h e  a d d i t i o n  o f  l i m e  a s  
CaC03 w i t h  t h e  r e q u i r e d  a m o u n t  o f  
s o d a  a s h  t o  p r e c i p i t a t e  t h e  c a l c i u m  
a s  t h e  c a r b o n a t e .  T h e  r e s u l t s  f o r  
v a r i o u s  e x c e s s  d o s e s  were a s  f o l l o w s :  

E X C E S S  LIME A C T I V I T Y  REMOVAL 
( P P m )  ( % )  

0 
20 
50  

100 
150 
200 
300 

75.0 
77.0 
80. 1 
85.3 
97.3 
99.4 
99.7 

Adding s t r o n t i u m  n i t r a t e ,  Sr(NO3I2, 
a s  a c a r r i e r  i n  t h e  f o l l o w i n g  amounts  
and enough s o d a  a s h  t o  p r e c i p i t a t e  i t  
a s  t h e  c a r b o n a t e  gave r e m o v a l s  o f  t h e  
SrgO + YgO up t o  a b o u t  90%: 

S r ( N 0 3 ) ,  C A R R I E R  A C T I V I T Y  REMOVAL 
(PPm) ( % I  

50 
100 
150 

77.0 
79.8 
89 .5  

S t u d i e s  o f  t h e  e f f e c t  of  pH a n d  
mix'ing t i m e  on a c t i v i t y  removal  showed 
s m a l l  i n c r e a s e s  i n  t h e  r e m o v a l  o f  
SrgO + Ygo w i t h  t h e  i n c r e a s e  o f  mix ing  
up t o  30 min and o f  pH up t o  12 .0 ,  a s  
shown be low : 

M I X I N G  T I M E  A C T I V I T Y  REMOVAL 
( m i n )  ( % I  

10 
20 
30 
40 
60 

71.0 
75.0 
76.2 
75.2 
75.6 

. 
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ACTIVITY REMOVAL 
PH ( I )  

10.5 
11.0 
11.5 
12.0 

77.5 
80.5 
81.4 
83.5 

The a d d i t i o n  o f  c o a g u l a n t  a s  an a i d  
i n  t h e  t r e a t m e n t  p r o c e s s  p r o v e d  t o  
h a v e  l i t t l e  e f f e c t  o n  S r g O  + Y g o  
a c t i v i t y  r e m o v a l .  F o r  t h e  r e q u i r e d  
l ime-soda  d o s e s  a lum, sodium a l u m i n a t e ,  
and f e r r i c  c h l o r i d e  i n c r e a s e d  removals  
o n l y  a b o u t  1%. T r i s o d i u m  p h o s p h a t e  
and s o d i u m  s i l i c a t e  showed i n c r e a s e d  
r e m o v a l s  o f  a b o u t  3%. F o r  e x c e s s  
l i m e - s o d a  d o s e s  t h e  s i l i c a t e  t r e a t -  
m e n t  h a d  l e s s  t h a n  1% e f f e c t  o n  
a c t i v i t y  r e m o v a l ,  b u t  i t  g r e a t l y  
improved t h e  s e t t l e a b i l i t y  o f  t h e  f i n e  
f l o c  t h a t  forms a t  h i g h  e x c e s s  d o s e s .  

T h r o u g h o u t  t h i s  p e r i o d ,  a c t i v e  
w o r k  h a s  c o n t i n u e d  on  t h e  s p e c i a l  
p r o j e c t  c o n c e r n e d  w i t h  t h e  e v a l u a t i o n  
of t h e  equipment  and p r o c e s s e s  f o r  t h e  
emergency t r e a t m e n t  o f  w a t e r  s u p p l i e s .  

S U R V E Y  S T U D I E S  AND E C O L O G I C A L  S T U D Y  OF 
W H I T E  OAK CREEK D R A I N A G E  S Y S T E M  

M. J .  Cook L. A. Krumholtz  
J .  M. Ga rne r  R. A. L a u d e r d a l e  
V.  I .  Knobf W.  T. M i l l e r  
0. W. K o c h t i t z k y  F. R. Nease 

0. R. P l a c a k  

C o n t r o l l e d  f i s h  e x p e r i m e n t s  i n  t h e  
l a b o r a t o r y  were  begun f o r  t h e  p u r p o s e  
o f  v e r i f y i n g  and e x p l a i n i n g  t h e  d a t a  
o b t a i n e d  i n  t h e  e c o l o g i c a l  s t u d y  o f  
Whi t e  Oak Lake .  A f a c t o r i a l  e x p e r i -  
ment,  d e s i g n e d  t o e v a l u a t e  t h e  s i g n i f i -  
c a n c e  o f  numerous  f a c t o r s  s i m u l t a n e -  
o u s l y ,  was p l a n n e d  and  o u t l i n e d  by a 
member o f  t h e  ORNL M a t h e m a t i c s  P a n e l .  
The p l a n  o f  t h e  e x p e r i m e n t  i s  t o  v a r y  
f o u r  f a c t o r s  ( w a t e r  s p i k i n g ,  f o o d ,  
food  s p i k i n g ,  and t i m e  o f  r e m o v a l )  a t  
t h r e e  t e m p e r a t u r e  l e v e l s  a s  f i s h  a r e  

e x p o s e d  i n  w a t e r  s p i k e d  a t  t h r e e  
d i f f e r e n t  l e v e l s  w i t h  r a d i o i s o t o p e s  
a n d  d i s t r i b u t e d  i n  f r u i t  j a r s .  I n  
t h e  f i r s t  o f  t h e s e  e x p o s u r e s  Gambusia 
a f i n i s  a f i n i s  w e i g h i n g  0.3 t o  1 g, 
was u s e d .  Ce"' was used  a s  t h e  t e s t  
r a d i o a c t i v e  m a t e r i a l ,  b e c a u s e  t h i s  
i s o t o p e  h a s  b e e n  d e t e r m i n e d  t o  b e  o f  
i m p o r t a n c e  i n  t h e  s t u d i e s  o f  f i s h  
unde r  n a t u r a l  c o n d i t i o n s  i n  t h e  Whi te  
Oak Lake sys t em.  

A s u r v e y  was made o f  t h e  i n t e n s i t y  
o f  r a d i a t i o n  f rom b o t t o m  d e p o s i t s  i n  
t h e  r i v e r  and  l a k e s  b e l o w  W h i t e  Oak 
Creek  by means o f  a " f l o u n d e r , "  a w a t e r -  
a n d  s e d  i m e n t - s c a n n i n g  i n s t r u m e n t .  The 
s u r v e y  e x t e n d e d  f o r  a d i s t a n c e  o f  
a p p r o x i m a t e l y  200 m i l e s  d o w n s t r e a m  
from Whi te  Oak Lake i n  t h e  C l i n c h  and 
Tennessee  R i v e r s .  I n  t h e  n e a r  f u t u r e ,  
a d d i t i o n a l  b a c k g r o u n d  d a t a  w i l l  be  
o b t a i n e d  t o  a i d  i n  t h e  i n t e r p r e t a t i o n  
o f  t h e  s u r v e y  r e s u l t s .  A p r e l i m i n a r y  
r e v i e w  i n d i c a t e s  s l i g h t  e l e v a t i o n s  
above  b a c k g r o u n d  r a d i o a c t i v i t y  i n  t h e  
b o t t o m  s e d i m e n t s  t h r o u g h o u t  t h e  200 
m i l e s ,  e x c e p t  w h e r e  w a t e r  v e l o c i t i e s  
have s c o u r e d  t h e  bot tom c l e a n .  

A r o t a t i n g  c u p - t y p e  l i q u i d  c o u n t e r ( ' )  
f o r  m e a s u r i n g t h e  l e v e l  of  r a d i o a c t i v i t y  
i n  r i v e r  s amples  was o b t a i n e d  from t h e  
H e a l t h  P h y s i c s  I n s t r u m e n t  Development  
S e c t i o n .  T h e  s e n s i t i v i t y  o f  t h i s  
i n s t r u m e n t  ( l o a 6  ,uc/cc o f  b e t a  a c t i v -  
i t y )  i s  e x p e c t e d  t o  p e r m i t  m e a s u r e -  
m e n t s  a t  a l e v e l  o f  10" p c / c c  i n  
w a t e r  when t h e  samples  a r e  c o n c e n t r a t e d  
by e v a p o r a t i o n  t o  o n e - t e n t h  o f  t h e  
i n i t i a l  volume. I t  i s  p l a n n e d  t o  run  
s a m p l e s  c o n c u r r e n t l y  by s e v e r a l  a s s a y  
t e c h n i q u e s  i n  o r d e r  t o  d e t e r m i n e  t h e  
l e a s t  t i m e - c o n s u m i n g  p r o c e d u r e  t h a t  
i s  s a t i s f a c t o r y .  T h e  p u r p o s e  i s  t o  
f a c i l i t a t e  t h e  p r o c u r e m e n t  o f  m o r e  
numerous  and more a c c u r a t e  d a t a  f rom 
w a t e r  s a m p l i n g  s u r v e y s .  B e c a u s e  o f  
f l u c t u a t i o n s  i n  t h e  b a c k g r o u n d  o f  t h e  

( l ' l f e a l t h  P h y s i c s  D i v i s i o n  Q u a r t e r l y  R e p o r t  f o r  
P e r i o d  E n d i n g  J u l y  2 0 .  1 9 5 1 ,  ORNL-1086. 
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c o u n t e r  i n  i t s  p r e s e n t  l o c a t i o n ,  
c o n s i d e r a b l e  d i f f i c u l t y  h a s  b e e n  
e x p e r i e n c e d  a t  t h e  e x t r e m e l y  l o w  
l e v e  1s b e i n g  c o u n t e d .  

R o u t i n e  l o g g i n g  o f  t h e  5 1  t e s t  
w e l l s  i s  t o  b e  resumed a f t e r  t h e  two 
a d d i t i o n a l  p r o b e  a n d  c a b l e  r e e l  
a s s e m b l i e s  have been c o m p l e t e d .  Through 
t h e  u s e  o f  a n  i o n - e x c h a n g e  c o l u m n  
d e t e c t o r  ( d e s c r i p t i o n  t o  f o l l o w )  g r o s s  
b e t a  d e t e r m i n a t i o n s  w e r e  m a d e  o n  
5 - g a l  s a m p l e s  o f  w a t e r  f r o m  e a c h  o f  
f i v e  s e l e c t e d  t e s t  w e l l s  t h a t  h a d  
shown h i g h e r  t h a n  t h e  a v e r a g e  l e v e l  
o f  r a d i o a c t i v i t y  d u r i n g  w e l l - l o g g i n g  
o b s e r v a t i o n s .  T h e  h i g h e s t  l e v e l  o f  
a c t i v i t y  f o u n d  i n  a n y  o f  t h e  w a t e r  
f rom t h e s e  f i v e  w e l l s  w a s  8 . 5  X 10' '  
p c / c c .  By t h e  same m e t h o d  o f  g r o s s  
b e t a  a n a l y s i s  t h e  l e v e l  o f  n a t u r a l  
b a c k g r o u n d  a c t i v i t y  i n  an  u n c o n t a m i -  
n a t e d  s p r i n g  i n  t h e  W h i t e  Oak C r e e k  
a r e a  u p s t r e a m  from t h e  L a b o r a t o r y  was 
found t o  be 2 . 5  X 10" pc /cc .  

Ecological Study of White Oak Creek. 
P r o g r e s s  o f  t h e  s t u d y  d u r i n g  t h e  
p e r i o d  by t h e  e c o l o g i c a l  s t a f f  w i t h  
c o o p e r a t i o n  f r o m  t h e  L a b o r a t o r y  a n d  
f r o m  o t h e r  u n i t s  o f  t h e  T e n n e s s e e  
V a l l e y  A u t h o r i t y  h a s  i n c l u d e d  t h e  
f o 11 owing : 

1. A d e t e r m i n a t i o n  o f  t h e  t i m e  o f  
w a t e r  t r a v e l  u n d e r  s t r a t i f i e d  c o n d i -  
t i o n s  i n  White  Oak Lake was comple t ed .  
t h e  t i m e  o f  t r a v e l  o f  t h e  f a s t e s t  
moving w a t e r  t h r o u g h  t h e  l a k e  t o  t h e  
dam w a s  a b o u t  t h e  same a s  f o u n d  i n  
p r e v i o u s  d e t e r m i n a t i o n s .  

The c o l l e c t i o n  and a n a l y s i s  a t  OWL 
o f  r o u t i n e  b i w e e k l y  w a t e r  s a m p l e s  from 
W h i t e  Oak C r e e k  a n d  W h i t e  O a k  L a k e  
h a v e  b e e n  a s s u m e d  by t h e  e c o l o g i c a l  
s t a f f  b e c a u s e  o f  t h e  t r a n s f e r  f r o m  
K n o x v i l l e  t o  C h a t t a n o o g a  o f  t h e  TVA 
l a b o r a t o r y  t h a t  f o r m e r l y  d i d  t h e  work. 

2 .  T h e  p o p u l a t i o n  o f  G a m b u s i a  
afinis afinis p l a n t e d  i n  t h e  s e t t l i n g  

b a s i n  d u r i n g  t h e  s p r i n g  was d e s t r o y e d ,  
a p p a r e n t l y  b y  s o m e  t o x i c  c h e m i c a l  
w a s t e .  A n o t h e r  p l a n t i n g  w a s  made  
S e p t e m b e r  18 a n d  i t  a p p e a r s  t o  b e  
t h r i v i n g .  I t  i s  i n t e n d e d  t h a t  s p e c i -  
mens w i l l  be  c o l l e c t e d  f o r  d e t a i l e d  
e x a m i n a t i o n  a f t e r  a p e r i o d  o f  e x p o s u r e .  

Weekly  c o l l e c t i o n s ,  d i s s e c t i o n s ,  
and r a d i o a s s a y s  o f  t h r e e  b l u e g i l l  and  
t h r e e  c r a p p i e  f rom t h e  l a k e  a r e  b e i n g  
made, b e c a u s e  t h e  a n a l y s e s  o f  f i s h  
f r o m  W h i t e  O a k  L a k e  have  g i v e n  some 
i n d i c a t i o n  o f  g r e a t  d i f f e r e n c e s  o f  
s t r o n t i u m  c o n t e n t  i n  t h e  bone  d u r i n g  
w i n t e r  a s c o m p a r e d  w i t h  summer p e r i o d s .  
I t  is  p l a n n e d  t o  c o n t i n u e  t h i s  r o u t i n e  
t h r o u g h  e n o u g h  s e a s o n s  t o  d e t e r m i n e  
w h e t h e r  e n v i r o n m e n t a l  c h a n g e s ,  s u c h a s  
t e m p e r a t u r e ,  a f f e c t  t h e  r a t e  o f  u p t a k e  
and o f  e l i m i n a t i o n  o f  r a d i o a c t i v i t y  
f r o m  t h e  v a r i o u s  f i s h  t i s s u e s .  T h e  
d e t a i l s  o f  r a d i o c h e m i c a l  a n a l y s e s  o f  
t h e  f i s h  t i s s u e s  h a v e  been  worked o u t  
w i t h t h e A n a l y t i c a 1  C h e m i s t r y  D i v i s i o n ,  
which i s  making t h e s e  a n a l y s e s .  

D u r i n g  S e p t e m b e r  a s e c o n d  f i v e -  
w e e k s '  f a l l  s t u d y  o f  f i s h  p o p u l a t i o n  
w a s  i n i t i a t e d .  

3 .  I n  t h e  b o t a n i c a l  s t u d i e s ,  
spec imens  f o r  a d d i t i o n  t o t h e  h e r b a r i u m  
and f o r  r a d i o a s s a y  have been  c o l l e c t e d  
and t h e  v e g e t a t i o n  o f  t h e  a r e a  i s  
now w e  11 r e p r e  s e n t  ed.  

T h e  s u r v e y  w a s  c o m p l e t e d  o f  t h e  
p r o m i n e n t  v e g e t a t i o n  s p e c i e s  i n  s t u d y  
p l o t s  a r o u n d  W h i t e  O a k  L a k e  a n d  o n  
Whi t e  Oak C r e e k  up t o  H a w  Gap B r i d g e .  
Samples  f o r  g r o s s  b e t a  a s s a y ,  t o t a l i n g  
a b o u t  2 0 0 0 ,  were  t a k e n  f r o m  e v e r y  
i m p o r t a n t  s p e c i e s  o f  p l a n t  o c c u r r i n g  
a round  White  Oak Lake. 

4. L i m n o l o g i c a l  s t u d i e s ,  which  have 
l a g g e d  b e h i n d  work on t h e  p h y s i c a l  and  
c h e m i c a l ,  f i s h e r i e s ,  b i o l o g i c a l ,  a n d  
b o t a n i c a l  p h a s e s  o f  t h e  s t u d y ,  a r e  
b e i n g  a c c e l e r a t e d  s i n c e  t h e  l i m n o l o g i s t  
r e p o r t e d  f o r  d u t y  on O c t o b e r  1. 

* . 
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FOR PERIOD ENDING OCTOBER 20, 1951 

t 
I N S T R U M E N T A T I O N  AND T E C H N I Q U E S  

J .  M .  G a r n e r  R.  A. L a u d e r d a l e  . 
Developmenta l  work on a co lumn- type  

of  w a t e r  m o n i t o r  f o r  u s e  i n  t h e  
d e t e c t i o n  o f  low l e v e l s  o f  a c t i v i t y  
i s  n e a r i n g  c o m p l e t i o n  and  a r e p o r t  on 
t h i s  i n s t r u m e n t  i s  b e i n g  p r e p a r e d .  
The  u n i t ,  w h i c h  c o n s i s t  c h i e f l y  o f  a 
1 0 - i n . ,  t h i n - w a l l e d  ( 3 0  mg/cm2), g l a s s  
GM-tube s u r r o u n d e d  by a b e d  o f  Dowex-50 
c a t  i o n -  e x c h a n g e  r e s  i n ,  o p e r a t e s  b y  
c o n c e n t r a t i n g  t h e  r a d i o a c t i v e  e l e m e n t s  
f r o m  l a r g e  v o l u m e s  o f  w a t e r  p a s s e d  
t h r o u g h  t h e  b e d .  T h e  b u i l d u p  o f  
a c t i v i t y  i n  t h e  r e s i n  bed i s  r e c o r d e d  
on a s t r i p  c h a r t  a s  a l i n e  o f  c o n s t a n t  
s l o p e  f o r  e a c h  c o n c e n t r a t i o n  o f  
a c t i v i t y .  T h e  s l o p e  o f  t h e  l i n e  i s  
t h e r e f o r e  a m e a s u r e  o f t h e  c o n c e n t r a t i o n  
o f  a c t i v i t y  i n  t h e  w a t e r .  

T h i s  w a t e r  m o n i t o r  u n i t  was c a l i -  
b r a t e d  by t h e  u s e  o f  t a p  w a t e r  s p i k e d  
w i t h  d i f f e r e n t  c o n c e n t r a t i o n s  o f  a n  
a g e d ,  mixed f i s s i o n - p r o d u c t  s o l u t i o n  
h a v i n g  a n  a v e r a g e  p e n e r g y  o f  a b o u t  
0.7 M e V .  From t h e  d a t a  o b t a i n e d ,  i t  
h a s  b e e n  c a l c u l a t e d  t h a t  a c t i v i t i e s  
a s  low a s  10'' pc/cc o f  mixed f i s s i o n -  
p r o d u c t  a c t i v i t y  c a n  be d e t e c t e d  by 
p a s s i n g  40 g a l  o f  w a t e r  t h r o u g h  t h e  
u n i t .  By p l o t t i n g  t h e  known a c t i v i t y  
o f  t h e  f e e d  a s  a f u n c t i o n  o f  t h e  s l o p e  
o f  t h e  r e c o r d e d  l i n e  i n  c o u n t s  p e r  
m i n u t e  p e r  l i t e r  a s t r a i g h t  l i n e  was 
o b t a i n e d  t h a t  may b e  r e p r e s e n t e d  by an 
e q u a t i o n  o f  t h e  t y p e  

p c / c c  i n  f e e d  = - x r e c o r d e d  c / m / l i t e r ,  

w h e r e  K i s  e s s e n t i a l l y  a c o u n t i n g  
e f f i c i e n c y  c o r r e c t i o n  t h a t  w i l l  depend 
on t h e  d i m e n s i o n s  o f  t h e  d e t e c t o r  
a s sembly  and on t h e  e n e r g y  and t y p e  o f  
r a d i a t i o n .  

1 
K 
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THEORECTICAL PHYSICS 
J. N e u f e l d  W. S. Snyder  

F A S T - N E U T R O N  T O L E R A N C E  C A L C U L A T I O N S  S T O P P I N G  P O W E R  OF P R O T O N S ,  A L P H A  
P A R T I C L E S ,  A N D  I O N S  OF C A R B O N  A N D  

C o l l i s i o n  d e n s i t i e s  a n d  e n e r g y  OXYGEN I N  T I S S U E  
l o s s e s  o f  a m o n o e n e r g e t i c  b e a m  o f  
n e u t r o n s  n o r m a l l y  i n c i d e n t  o n  a n  
i n f i n i t e  s l a b  o f  t i s s u e  o f  3 0  cm The  s t o p p i n g  c r o s s  s e c t i o n s  h a v e  
t h i c k n e s s  have  b e e n  o b t a i n e d  w i t h  t h e  been  computed by u s i n g  t h e  r e s u l t s  o f  
a s s i s t a n c e  o f  m e m b e r s  o f  t h e  O R N L  H i r s c h f e l d e r  a n d  Magee") a n d  K n i p p  
M a t h e m a t i c s  P a n e l  by means o f  a Monte a n d  T e l l e r . ( 2 )  T h e s e  v a l u e s  a r e  
C a r l o  p r o c e d u r e .  T a b l e  1 s u m m a r i z e s  t a b u l a t e d  f o r  c o m p a r i s o n  w i t h  t h o s e  
t h e  r e s u l t s  t o  d a t e :  o b t a i n e d b y u s e  o f  t h e  method d e s c r i b e d  

T A B L E  1 
C o l l i s i o n  D e n s i t i e s  and Energy Losses of a Monoenergetic B e a m  

ENERGY O F  N E U T R O N S  

Maximum e n e r g y  ab-  
s o r p t i o n  a t  s u r f a c e  
( e r g s /  cm3/ne u t r on 

P e r  c e n t  o f  e n e r g y  
l o s s  due t o  hydrogen 
s c a t t e r i n g  

Maximum d o s e  a t  
s u r f a c e  
( r e p /  cm3/neu t r on 

Maximum p e r m i s s i b l e  
f l u x  ( n e u t r o n s / c m 2 / s e c )  
b a s e d  on 4 0  hr/wk 

P e r  c e n t  o f  n e u t r o n s  
t h e r m a l i z i n g  i n  a 
30-cm s l a b  

10 Mev 

6 . 4 3  x 1 0 - 7  

8 3 . 3  

8.10 X 10" 

2 5 . 7  

5 0 . 3  

I n  a l l  c a s e s  t h e  maximum a b s o r p t i o n  
o f  e n e r g y  o c c u r s  a t  t h e  s u r f a c e .  The 
maximum d o s a g e  f i g u r e  i s  c a l c u l a t e d  
by u s i n g  a r e l a t i v e  b i o l o g i c a l  
e f f e c t i v e n e s s  o f  1 0  f o r  e n e r g y  l o s s e s  
d u e  t o  p r o t o n s  a n d  a r e l a t i v e  b i o -  
l o g i c a l  e f f e c t i v e n e s s  o f  20 f o r  h e a v i e r  
t i s s u e  i o n s  ( c a r b o n ,  oxygen ,  n i t r o g e n ) .  
I t  i s  assumed t h a t  93 e r g s / c m 3  i s  t h e  
e q u i v a l e n t  o f  t h e  r o e n t g e n .  C a l c u -  
l a t i o n s  f o r  t h e  r e s u l t i n g  t h e r m a l  
d o s e s  a r e  u n d e r  w a y .  

5 Mev 

7 . 1 6  x 1 0 - 7  

8 9 . 6  

8 . 0 3  x 1 0 ' ~  

2 5 . 9  

6 3 . 4  

2 . 5  Mev 

4 . 7 5  x 1 0 ' ~  

9 3 . 0  

5 . 3 2  x 10" 

3 9 . 2  

7 1 . 1  

0 . 5  Mev 

1 . 9 1  x 1 0 - 7  

9 2 . 2  

2 . 2 1  x 

9 4 . 3  

6 5 . 8  

A 

i n  ORNL-884. ( 3 )  T h e  l a t e r a l  e n e r g y  
d i s t r i b u t i o n  ( w i d t h  o f  t r a c k )  i s  b e i n g  
compute d . 

(').I. 0. H i r s c h f e l d e r  and J .  L .  Magee. "Range- 
Energy R e l a t i o n s  f o r  P r o t o n s  i n  S u b s t a n c e s  Con- 
t n i n i n g  C ,  H ,  0. A, and Xe." P h y s .  R e v .  73, 207  
( 1 9 4 8 ) .  

(2)J. Knipp and E.  T e l l e r ,  "On t h e  Energy L o s s  
o f  Heavy Ions ."  P h y s .  R e v .  59, 6 5 ,  659  ( 1 9 4 1 ) .  

(3)J. N e u f e l d ,  " I o n i z n t i o n  and  E x c i t a t i o n  
L o s s e s  o f  C h a r g e d  P a r t i c l e s  o f  I n t e r m e d i a t e  
Energ ies ,"  OWL-884 (Dec .  1 4 ,  1 9 5 0 ) .  

. 

I' 
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FOR PERIOD ENDING OCTOBER 20, 1951 

GAS 

PHYSICS OF NUCLEAR RADIATIONS 
H. K. R i c h a r d s  

CHAMBER WALL 

Be I C ( g r a p h i t e )  I F e  

FAST-NEUTRON POCKET-METER INVESTIGATION T a b l e  3 s h o w s  r e s p o n s e  o f  t h e s e  
chambers  t o  Po-B n e u t r o n s .  Again  t h e  
f i g u r e s  i n d i c a t e  d i v i s i o n s  p e r  m i n u t e  

The  p o s s i b i l i t y  o f  an  i o n i z a t i o n  a t  a f i x e d  g e o m e t r y ,  c o r r e c t e d  t o  
c u r r e n t  c a u s e d  by c a r b o n - r e c o i l  a toms 7 6 0  mm Hg P r e s s u r e -  T h e  t a b l e  i s  
i n  a g r a p h i t e - l i n e d  chamber exposed  t o  se  1 f -  c 0nsi .s  t e n t ,  b u t  r e s p o n s e s  a r e  
f a s t  n e u t r o n s  w a s  m e n t i o n e d  i n  a n o t  e v a l u a t e d  i n  terms o f  n e u t r o n  
p r e v i o u s  r e p o r t .  I n  o r d e r  t o  e v a l u a t e  f l u x .  
t h i s  p o s s i b l e  r e c o i l - a t o m  e f f e c t ,  a TABLE 3 
b e r y l l i u m -  and an i r o n - l i n e d  c h a m b e r  
were made t o  t h e  s a m e  d i m e n s i o n s .  Ionization-Current Response of  Chambers 
These  d i m e n s i o n s  were :  i n s i d e  d iame-  t o  Neutrons (and a s s o c i a t e d  gamma 
t e r ,  1 . 7 6  cm; l e n g t h ,  9 . 2 5  c m ; a n d  r a y s )  from Po-B 

J .  S .  Cheka 

A i r  

CH4 
He 

H2 

e l e c t r o d e  d i a m e t e r ,  1 .12 cm. B e r y l l i u m  
s h o u l d  i n c r e a s e  s u c h  a r e c o i l  i o n  
e f f e c t  and i r o n  s h o u l d  e l i m i n a t e  i t .  

1 .96  

2.06 

0.72 

0.62 

1 .45  

1.65 

0.59 

0.43 

S e v e r a l  g a s  f i l l i n g s  were a l s o  
t r i e d  by t h e  u s e  o f  a plenum chamber.  
E x p o s u r e s  w e r e  made t o  Co60 y and t o  
n e u t r o n s  ( a n d  a s s o c i a t e d  gamma r a d i -  
a t i o n )  f rom a Po-B and  Po-Be s o u r c e .  
I n  t h e  t a b l e s  f o l l o w i n g ,  a l l  g a s  
p r e s s u r e s  a r e  c o r r e c t e d  t o  760 mm Hg, 
a n d  c o r r e c t i o n s  a r e  m a d e  f o r  t h e  
c a p a c i t a n c e  d i f f e r e n c e s  o f  t h e  t h r e e  
c h a m b e r s .  T a b l e  2 shows r e s p o n s e  t o  
C o 6 0  y r a d i a t i o n .  T h e  f i g u r e s  i n  
T a b l e  2 show d i s c h a r g e  i n  d i v i s i o n s  
p e r  m i n u t e  on a m i n o m e t e r  s c a l e  a t  a 
f i x e d  g e o m e t r y  a n d  a r e  v a l i d  f o r  
comparison o n l y .  

TABLE 2 

1.58 

1.80 

0 .56 

0.42 

Be 

3.82 

0.95 

C ( g r a p h i t e )  F e  

2.99  3 .13  

0.76 0 .81  

T a b l e  4 shows r e s p o n s e  t o  polonium- 
b e r y l l i u m  n e u t r o n s  on t h e  same b a s i s  
a s  g i v e n  i n  T a b l e  3. 

TABLE 4 

Ionization-Current Response of Chambers 
t o  Neutrons (and a s s o c i a t e d  gamma 

Ionization-Current Response of  Chambers - 
To Gamma Rays from Co60 

G A S  

G A S  

.. 

t 

A i r  

CH4 

H2  

He 

Be 

31.6 

29.5 

6 . 3  

5 . 3  

CHAMBER WALL 

C ( G r a p h i t e )  

31.2 

31.4 

6 . 1  

5 .3  

F e  A i r  

He 35 .0  

rays )  from Po-Be 

CHAMBER WALL 

34.5 Some t e n t a t i v e  r e s u l t s  a r e  i n d i -  
c a t e d  f r o m  t h e s e  t a b l e s ,  a s s u m i n g  6 . 8  
t h a t  r e s p o n s e  t o  t h e  gamma component  

5 . 8  o f  t h e  n e u t r o n  s o u r c e s  f o l l o w s  a 
- p a t t e r n  somewhat  s i m i l a r  t o  r e s p o n s e  
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t o  Co60 y .  ( 1 )  I o n i c  c u r r e n t  i n  t h e  
Fe chamber  i s  a b o u t  11% g r e a t e r  t h a n  
i n  t h e  C chamber f o r  t h e  Co60 y r a d i -  
a t i o n .  ( 2 )  T h e  c a r b o n - a t o m  c u r r e n t ,  
i f  p r e s e n t ,  i s  s m a l l ,  b e i n g  a b o u t  3% 
w i t h  t h e  Po-B s o u r c e  a n d  7% w i t h  t h e  
Po-Be s o u r c e  i n  t h e  C - a i r  c h a m b e r ;  
h o w e v e r ,  t h i s  i s  t h e  o r d e r  o f  t h e  
p r o b a b l e  e r r o r  o f  t h e  d a t a .  ( 3 )  About 
4 0 %  o f  t h e  c u r r e n t  i n  t h e  B e - a i r  
chamber o r i g i n a t e s  f rom t h e  Be r e c o i l s  
a n d  t h e  B e g ( n , u ) H e 6  r e a c t i o n  f o r  b o t h  
P o - B  a n d  P o - B e  s o u r c e s .  ( 4 )  T h e  
c u r r e n t  c a u s e d  b y  p r o t o n  r e c o i l s  i s  
a b o u t  13% o f  t h e  t o t a l  c u r r e n t  i n  t h e  
Be-CH,, C-CH,, a n d  Fe-CH, c h a m b e r s  
w i t h  t h e  Po-B s o u r c e .  ( 5 )  The c u r r e n t  
c a u s e d  by t h e  H e  r e c o i l s  i s  a b o u t  50% 
o f  t h e  t o t a l  c u r r e n t  f o r  t h e  P o - B  
s o u r c e  a n d  a b o u t  2 5 %  o f  t h e  t o t a l  
c u r r e n t  f o r  t h e  Po-Be s o u r c e  i n  t h e  
B e - H e ,  C - H e ,  a n d  F e - H e  c h a m b e r s .  
( 6 )  T h e  c u r r e n t  d u e  t o  t h e  p r o t o n  
r e c o i l s  i s  a b o u t  4 0 %  o f  t h e  t o t a l  
c u r r e n t  i n  t h e  Be-H2, C-H,, a n d  Fe-H2 
chambers  f o r  t h e  Po-B s o u r c e .  

I t  m u s t  b e  n o t e d  t h a t  t h e s e  a r e  
r e l a t i v e  f i g u r e s ,  a n d  t h e  u s e  o f  a 
l i g h t  g a s  f i l l i n g  r e d u c e s  t o t a l  
c u r r e n t ,  e . g . ,  t h e  u s e  o f  H e ,  i n s t e a d  
o f  a i r ,  r e d u c e s  s e n s i t i v i t y  t o  Co60 y 
by a f a c t o r  o f  5 a n d  t h e  r e s p o n s e  t o  
P o - B  n e u t r o n s  a n d  a s s o c i a t e d  gamma 
r a y s  by  a f a c t o r  o f  3. 

By t h e  u s e o f  t h e  same geomet ry  w i t h  
t h e  Co60 y s o u r c e ,  t h e  i n t e r p o s i t i o n  
o f  a 1 - i n .  B i  s h i e l d  d e c r e a s e d  t h e  
i o n i z a t i o n  c u r r e n t  b y  a f a c t o r  o f  
3 . 1  a n d  a 2 - i n .  B i  s h i e l d  d e c r e a s e d  
i t  by a f a c t o r  o f  1 0 . 9  i n  a l l  t h r e e  
c h a m b e r s  when f i l l e d  w i t h  a i r ,  a n d  
w i t h i n  a few p e r  c e n t  o f  t h e s e  v a l u e s  
when f i l l e d  w i t h  H e .  

I n  t h e  case  o f  t h e  n e u t r o n  s o u r c e s  
t h e  a t t e n u a t i o n  w i t h  1 - i n .  o f  B i  was 
v a r i a b l e  w i t h  t h e  d i f f e r e n t  gases  and  

w a s  much l e s s  t h a n  f o r  Co60 gamma 
r a y s .  W i t h  a i r  i t  w a s  a b o u t  1 . 6  f o r  
t h e  Po-B s o u r c e ,  a n d  a b o u t  1 . 8  f o r  
t h e  Po-Be s o u r c e .  The Fe w a l l  h a s  b e e n  
r e p l a c e d  b y  a p o l y e t h y l e n e  w a l l  a n d  
new t e s t s  a r e  u n d e r  way. 

S T R A G G L I N G O F C O N V E R S I O N  E L E C T R O N S  FROM 
B A R I U M ' 3 7  A S  MEASURED W I T H  THE 

S O L E N O I D A L  S P E C T R O M E T E R  

€3. D .  B i r k h o f f  

E x p e r i m e n t s  h a v e  b e e n  c o n c l u d e d  on 
t h e  a b s o r p t i o n  o f  t h e  i n t e r n a l  c o n -  
v e r s i o n  e l e c t r o n s  f rom Ba ' j '  i n  v a r i o u s  
t h i c k n e s s e s  o f  m a t e r i a l s  o f  s e v e r a l  
a t o m i c  numbers .  Some o f  t h e  r e s u l t s  
o f  t h e  e x p e r i m e n t s  a r e  i n d i c a t e d  i n  
F i g s .  1 a n d  2 .  E x c e l l e n t  a g r e e m e n t  
w i t h  t h e  B e t h e - B l o c h  t h e o r y  f o r  t h e  
a v e r a g e  r a t e  o f  e n e r g y  l o s s  i s  o b -  
t a i n e d  o v e r  t h e  r a n g e  o f  t h e  p e r i o d i c  
t a b l e .  I n  a d d i t i o n ,  t h e  m o s t  p r o b a b l e  
r a t e  o f  e n e r g y  l o s s  c a l c u l a t e d  f rom 
t h e  Landau t h e o r y  a p p e a r s  t o  b e  v e r i -  
f i e d  by  o u r  r e s u l t s .  T h e  w i d t h  a t  
h a l f  max imum ( s e e  F i g .  3 )  o f  t h e  
o b s e r v e d  s t r a g g l i n g  c u r v e s ,  h o w e v e r ,  
i s  a b o u t  2 . 5  t i m e s  a s  l a r g e  a s  p r e -  
d i c t e d  from t h e  Landau p a p e r .  

An a t t e m p t  w i l l  be made t o  c a l c u l a t e  
t h e  b e t a  d o s e  a t  v a r i o u s  d i s t a n c e s  
b e l o w  t h e  s u r f a c e  o f  a n  i r r a d i a t e d  
s l a b  by t h e  u s e  o f  t h e  d a t a  p r e v i o u s l y  
g i v e n  and  an a b s o r p t i o n  c u r v e  o b t a i n e d  
f r o m  t h e  a r e a s  o f  t h e  s t r a g g l i n g  
d i s t r i b u t i o n s  f o r  v a r i o u s  f o i l  t h i c k -  
n e s s e s .  

MEASUREMENT O F  R A D I A T I O N  BY F R E Q U E N C Y  
V A R I A T I O N  O F  AN R - F  O S C I L L A T O R  

H. K.  R i c h a r d s  

The e x p e r i m e n t s  t o  measu re  i o n i z i n g  
r a d i a t i o n  by f r e q u e n c y  v a r i a t i o n  were 
c o n t i n u e d .  A 2 9 - c y c l e s / m i n  f r e q u e n c y  

8 
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0 

F i g .  1 .  Most P r o b a b l e  and Average  Rate o f  Energy  Loss a t  626 k e v  v s .  F o i l  
T h i c k n e s s .  

s h i f t  w a s  p r o d u c e d  w i t h  1 . 3 7  m r / h r  RANGE MEASUREMENTS OF BETA PARTICLES 
o f  Ra gamma r a y s .  T .  E .  B o r t n e r  

A new c o n s t r u c t i o n  i n  p r o g r e s s  w i l l  
r e p l a c e  t h e  s t e e l - w i r e  s u s p e n s i o n  o f  
t h e  v a r i a b l e - c a p a c i t a n c e - p r o d u c i n g  
l e a f  by a q u a r t z  f i b e r  t o  p r o v i d e  a 
b e t t e r  r e p r o d u c t i o n  a n d  s t a b i l i t y  o f  
t h e  s y s t e m .  

Work o f  t h e  p a s t  q u a r t e r  i s  b e i n g  
c o n t i n u e d  o n  t h e  m e a s u r e m e n t  o f  t h e  
r a n g e  o f  b e t a  p a r t i c l e s  i n  a b s o r b e r s  
o f  v a r i o u s  a t o m i c  n u m b e r s .  T h e s e  
m e a s u r e m e n t s  a r e  b e i n g  a c c o m p l i s h e d  
by u s i n g  a s t a n d a r d  t h i n - w i n d o w  b e t a  
c o u n t e r  w i t h  n e c e s s a r y  c o r r e c t i o n s  
b e i n g  m a d e .  P a r a l l e l  e x p e r i m e n t a l  
r a n g e  measurements  a r e  a l s o  b e i n g  made 
by u s i n g  a windowless  c o u n t e r .  

9 
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RADIOCHEMICAL A N A L Y S I S  

L .  B. 

ANALYSIS FOR PLUTONIUM ON AIR FILTERS 

T h e  t e c h n i q u e  f o r  q u a n t i t a t i v e  
d e t e r m i n a t i o n  o f  p l u t o n i u m  on c o n s t a n t -  
a i  r - m o n  i t o r  i n  g f i 1 t e r s  b y  d i r e c t  
c o u n t i n g  o f  t h e  a l p h a  i s  u n r e l i a b l e  
o w i n g  t o :  ( 1 )  i n d e t e r m i n a t e  s e l f -  
a b s o r p t i o n  on t h e  f i l t e r  and  ( 2 )  t h e  
p r e s e n c e  o f  l a r g e  a m o u n t s  o f  o t h e r  
a l p h a - e m i t t i n g  i s o t o p e s .  I t  w a s  
e x p e d i e n t  t o  d e v e l o p  p r o c e d u r e s  o f  
a n a l y s i s  f o r  p lu ton ium on two t y p e s  o f  
f i l t e r s  p r e s e n t l y  u s e d  a t  Oak R i d g e  
N a t i o n a l  L a b o r a t o r y .  S u c h  p r o c e d u r e s  
c o u l d  be  u s e d  s p e c i f i c a l l y  f o r  two 
p u r p o s e s :  ( 1 )  t o  d e t e c t  p l u t o n i u m  
p r e s e n t  i n  p a r t i c u l a t e  m a t t e r  t h a t  i s  
f i l t e r e d  from t h e  a i r  i n  t h e  Oak Ridge  

Fa r a  bee 

4 

. 
N a t i o n a l  L a b o r a t o r y  a r e a  a n d  ( 2 )  t o  
d e t e r m i n e  t h e  e x t e n t  o f  t h e  e x p u l s i o n  
o f  p l u t o n i u m  t h r o u g h  hood d u c t s  t h a t  
open d i r e c t l y  i n t o  t h e  a i r .  

The a s b e s t o s  b a s e  f i l t e r  was r e d u c e d  
t o  s o l u b l e  compounds  by b u r n i n g  t h e  
c e l l u l o s e  i n  t h e  f l a m e  o f  a M e k e r  
b u r n e r  and d i s s o c i a t i n g  t h e  r e m a i n i n g  
s i l i c a t e s  by  p e r c h l o r i c  a c i d  a n d  
h y d r o f l u o r i c  a c i d .  For t h e  Whatman 
f i l t e r  No.  4 1 ,  w e t  o x i d a t i o n  by t h e  
u s e  o f  n i t r i c  a c i d  a n d  p e r c h l o r i c  
a c i d  w a s  f ound  s a t i s f a c t o r y  and  e a s y  
t o  c a r r y  o u t .  C o n v e n t i o n a l  p r o c e d u r e s  
w e r e t h e n e m p l o y e d t o s e p a r a t e  p l u t o n i u m  
f rom t h e  i n o r g a n i c  c o n s t i t u t e n t s  of 
t h e  f i l t e r s .  
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FOR PERIOD ENDING OCTOBER 20, 1951 

. 

PHYSICS OF RADIATION DOSIMETRY 

H. H. H u b b e l l  

CALIBRATION OF X-RAY MACHINE 

T h e  d o s e - r a t e  c a l i b r a t i o n  o f  t h e  
250-kv x - r a y  m a c h i n e h a s b e e n  c o n t i n u e d  
f o r  a v a r i e t y  o f  c u r r e n t s ,  v o l t a g e s ,  
and f i l t r a t i o n s .  

FAST-NEUTRON DOSIMETER 

F u r t h e r  d e s i g n  and t e s t i n g  work h a s  
b e e n  d o n e  o n  t h e  f a s t - n e u t r o n  s u r v e y  
d o s i m e t e r  p r e p a r a t o r y  t o  c o m m e r c i a l  
p r o d u c t i o n  o f  t h e  i n s t r u m e n t .  

DISTRIBUTION OF FLUX IN X-10 
GRAPHITE PILE 

The e x p e r i m e n t  on t h e  s p a c e  d i s t r i -  
b u t i o n  of n e u t r o n  f l u x  i n  t h e  X - 1 0  
g r a p h i t e  p i l e  h a s  b e e n  i m p r o v e d  a n d  
r e p e a t e d  w i t h  t h e  c o o p e r a t i o n  o f  t h e  
S c h o o l  of R e a c t o r  Technology l a b o r a t o r y  
p e r s o n n e l .  The  c u r v e s  o b t a i n e d  show 
p l a i n l y  t h e  g e n e r a l  t r e n d  o f  t h e  f l u x  
f a l l i n g  o f f  f rom c e n t e r  t o  edge  o f  t h e  
p i l e  a n d ,  i n  a d d i t i o n ,  a s m a l l  r i p p l e  
o w i n g t o  a b s o r p t i o n  of  t h e r m a l  n e u t r o n s  
by uranium s l u g s  and a l a r g e  d e p r e s s i o n  
i n  f l u x  d u e  t o  a c o n t r o l  r o d .  A 
r e p o r t  w i l l  b e  i s s u e d  on t h i s  p r o j e c t .  

THERMAL-NEUTRON SURVEY INSTRUMENT 

G. S. H u r s t  

A r e p o r t (  ) d e s c r i b i n g  a t h e r m a l -  
n e u t r o n  s u r v e y  i n s t r u m e n t  w i l l  b e  
i s s u e d  i n  t h e  n e a r  f u t u r e .  The r e p o r t  
c o n t a i n s  a c o m p l e t e  d e s c r i p t i o n  o f  
t h e  e l e c t r o n i c  c i r c u i t  a s  w e l l  a s  t h e  
d r a w i n g s  n e c e s s a r y  t o  r e p r o d u c e  t h e  
p r o p o r t i o n a l - c o u n t e r  d e t e c t o r .  

(l)G. S. H u r a t ,  D.  J .  K n o w l e a ,  and C a t h e r i n e  
Yochem. " A  N e u t r o n  S u r v e y  I n s t r u m e n t , "  ORNL- 1 1 3 4  
( J a n .  2 ,  1952) .  

PROPORTIONAL-COUNTER DEVELOPMENT 

G .  S. H u r s t  

The e q u a t i o n s  d e s c r i b i n g  t h e  s h a p e  
o f  a p r o p o r t i o n a l - c o u n t e r  p u l s e  f o r  
t h e  c a s e  o f  a n  e x t e n d e d  t r a c k  o f  
i o n i z a t i o n  have been d e r i v e d .  S e c o n d l y ,  
t h e  e q u a t i o n s  g i v i n g  t h e  s h a p e  o f  t h e  
p u l s e  a f t e r  b e i n g  a m p l i f i e d  b y  a n  
a m p l i f i e r  have been d e v e l o p e d .  Numeri-  
c a l  work i s  b e i n g  d o n e  by t h e  Mathe-  
m a t i c s  P a n e l  s o  t h a t  o n e  may know t h e  
c o n d i t i o n s  u n d e r  w h i c h  t h e  p u l s e  
h e i g h t  a f t e r  a m p l i f i c a t i o n  i s  p r o -  
p o r t i o n a l  t o  t h e  number o f  i o n  p a i r s  
p r o d u c i n g  t h e  p u l s e ,  i n d e p e n d e n t  o f  
t h e  o r i e n t a t i o n  o f  t h e  t r a c k .  

PULSE-HEIGHT INTEGRATOR 

G .  S .  H u r s t  

A m e t h o d  o f  w e i g h t i n g  p u l s e s  b y  
t h e i r  h e i g h t  h a s  b e e n  d e v e l o p e d  i n  
c o o p e r a t i o n  w i t h  t h e  I n s t r u m e n t  
D e p a r t m e n t .  T h e  i n s t r u m e n t  w i l l  b e  
d e s c r i b e d  c o m p l e t e l y  i n  a f o r t h c o m i n g  
r e p o r t .  

PHYSICAL CALCULATIONS 

R. H .  R i t c h i e  

F u r t h e r  c a l c u l a t i o n s  f o r  t h e  d e t e r -  
m i n a t i o n  o f  t h e  d i f f u s i o n  l e n g t h  i n  
t h e  s igma  p i l e  have been i n i t i a t e d  w i t h  
t h e  c o o p e r a t i o n  o f  t h e  M a t h e m a t i c s  
P a n e l .  

Some work h a s  been done  on a t h e o r y  
o f  m u l t i p l e  s c a t t e r i n g  o f  e l e c t r o n s  
i n  f o i l s ,  w h i c h  i n c l u d e s  b o t h  e n e r g y  
and a n g u l a r  d i s t r i b u t i o n  o f  e l e c t r o n s  
a s  a f u n c t i o n  of  d e p t h  i n  t h e  f o i l .  

E f f i c i e n c y  c a l c u l a t i o n s  h a v e  b e e n  
c a r r i e d  o u t  f o r  a c y l i n d r i c a l  s c i n t i l -  
l a t i o n  c o u n t e r  and a p a r t i c u l a r  s o u r c e  
g e o m e t r y .  T h i s  work w i l l  a p p e a r  i n  a 
f o r t h c o m i n g  memorandum. 

13 



HEALTH PHYSICS DIVISION QUARTERLY PROGRESS REPORT 

EDUCATION AND TRAINING 

E. E. Anderson M. F. F a i r  
M .  R. Ford  

A E C  F E L L O W S H I P  PROGRAM 

The 1950-51 g roup  o f  2 0  AEC F e l l o w s  
comple ted  f i e l d  t r a i n i n g  on August  31. 
F o u r  o f  t h e  F e l l o w s  a p p l i e d  f o r  a n d  
r e c e i v e d a n e x t e n s i o n  o f  t h e  f e l l o w s h i p  
and now a r e  d o i n g  r e s e a r c h  w o r k  f o r  
c o m p l e t i o n  o f  t h e i r  M a s t e r ’ s  d e g r e e s .  
A r t h u r  S m i t h a n d C h a r l e s  Wr igh t  e l e c t e d  
t o  r e t u r n  t o  V a n d e r b i l t  U n i v e r s i t y .  
L u i s  G a r c i a  and Ford  K a l i l  remained  a t  
t h e  L a b o r a t o r y .  The 1951-52 g r o u p  
o f  20  F e l l o w s  r e g i s t e r e d  a t  V a n d e r b i l t  

T R A I N I N a  PROQRAM FOB A E C  
CONTRACTOR P E R S O N N E L  

D u r i n g  t h i s  q u a r t e r  t h e  E d u c a t i o n  
and T r a i n i n g  S e c t i o n  h a s  been  r e s p o n -  
s i b l e  f o r  t h e  t r a i n i n g  o f  o n e  h e a l t h  
p h y s i c i s t  f o r  Dow C h e m i c a l  Company,  
e i g h t  A m e r i c a n  C y a n a m i d  C o m p a n y  
p e r s o n n e l ,  and  s i x  p e r s o n n e l  f o r  t h e  
DuPont Company. 

M I S C E L L A N E O U S  A C T I V I T I E S  
- 

O n e  m e m b e r  o f  t h e  s t a f f  b e g a n  
t e a c h i n g  a c o u r s e  i n  N u c l e a r  P h y s i c s  
on S e p t e m b e r  1 7 ,  i n  t h e  S t a f f  E d u -  

T R A I N I N G  P R O G R A M F O R M I L I T A R Y  P E R S O N N E L  c a t i o n a l  P r o g r a m  f o r  t h e  R e a c t o r  
S c h o o l .  A n o t h e r  member o f  t h e  s t a f f  

T h e  2 1  NME o f f i c e r s  a n d  t h e  two h a s  been w o r k i n g  f u l l  t i m e  on s a m p l e s  
f r o m t h e A r m y C h e m i c a 1  C e n t e r  comple ted  i n  c o n n e c t i o n  w i t h  t h e  Nevada T e s t i n g  
t h e i r  t r a i n i n g  p e r i o d  o n  A u g u s t  1 7 .  P rogram.  C l a s s e s  f o r  t h e  A p p r e n t i c e  
C a p t a i n  H .  W .  C u r t i s ,  W e s t  P o i n t ,  T r a i n i n g  S c h o o l  b e g a n  d u r i n g  t h i s  
r e m a i n e d  u n t i l  S e p t e m b e r  1. p e r i o d .  

U n i v e r s i t y  September  2 4 .  
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FOR PERIOD ENDING OCTOBER 20, 1951 

I 

V 

EXPERIMENTAL RADIATION MEASUREMENTS 

F. J. D a v i s  

AIRPLAN E MEASUREMENTS 

F. J .  D a v i s  P. W. R e i n h a r d t  

A s e r i e s  o f  f l i  h t s  o v e r  s o u r c e s  

w e r e  m a d e  a t  h e i g h t s  f r o m  a f e w  
h u n d r e d  f e e t  t o ,  i n  some c a s e s ,  more 
t h a n  3 0 0 0  f e e t .  T h e  v a r i a t i o n  o f  
gamma-ray r e s p o n s e  o f  t h e  N a I - c r y s t a l  
s c i n t i l l o m e t e r s  i n d i c a t e d  a b u i l d u p  
f a c t o r  r o u g h l y  p r o p o r t i o n a l  t o  t h e  
a l t i t u d e .  A more e x a c t  r e p r e s e n t a t i o n  
would b e  a q u a d r a t i c ,  s u c h  a s  1 -t a h  
i- bh2 o r  1 -t a h b ,  w h e r e  a a n d  b a r e  
c o n s t a n t s ,  d e p e n d i n g  o n  t h e  e n e r g y  
o f  t h e  p r i m a r y  r a d i a t i o n ,  and h i s  t h e  
h e i g h t .  F o r  t h e  p u r p o s e  o f  a l t i t u d e  
c o m p e n s a t i o n  o f  a e r i a l  r a d i a t i o n  
measurements  o f  r a d i a t i o n  coming f r o m  
t h e  g r o u n d ,  a b u i l d u p  f a c t o r  p r o p o r -  
t i o n a l  t o  t h e  h e i g h t  i s  good e n o u g h .  
A p r o j e c t  m e a s u r i n g  t h e  a b s o r p t i o n  o f  
gamma r a y s  i n  w a t e r  a n d  o t h e r  m e d i a  
t o  o b t a i n  a more e x a c t  r e l a t i o n  f o r  
b u i l d u p  f a c t o r s  and  t h e i r  d e p e n d e n c e  
on e n e r g y  i s  b e i n g  c o n t e m p l a t e d .  

o f  Na2' ,  C o 6 0 ,  Cs  1 !7 , R a ,  a n d  

A s s u m i n g  a b u i l d u p  f a c t o r  p r o -  
p o r t i o n a l  t o  h e i g h t  a n d  i n t e g r a t i n g  
o v e r  a u n i f o r m l y  d i s t r i b u t e d  s o u r c e  i n  
t h e  g r o u n d ,  o n e  o b t a i n s  t h e  s i m p l e  
r e l a t i o n  t h a t  t h e  a t t e n u a t i o n  i s  
p r o p o r t i o n a l  t o  e ' p h ,  w h e r e  p i s  t h e  
t h e  a b s o r p t i o n  c o e f f i c i e n t  f o r  a i r .  
A few f l i g h t s  were made t o  c h e c k  t h i s  
r e l a t i o n  b y  f l y i n g  f i r s t  o v e r  w a t e r  
and  t h e n  o v e r  l a n d  a t  v a r i o u s  a l t i -  
t u d e s ,  by u s i n g  t h e  n a t u r a l  r a d i o -  
a c t i v i t y  o f  t h e  g r o u n d  f o r  a p l a n e  
d i s t r i b u t e d  s o u r c e .  The d a t a  o b t a i n e d  
f i t  t h e  t h e o r e  t i c a  1 r e  l a t  i o n  w i t h i n  
e x p e r i m e n t a l  e r r o r .  

A c u r v e  o f  t h e  v a r i a t i o n  o f  t h e  
b a c k g r o u n d  v s .  a l t i t u d e  was o b t a i n e d  

by m a k i n a  a s e r i e s  o f  f 1 i n h t . s  o v e r  
t h e  P a c i f i c  O c e a n .  T h e  c u r v e  s h o w s  
l i t t l e  c h a n g e  i n  b a c k g r o u n d  f o r  a l t i -  
t u d e s  up t o  a b o u t  8000 f e e t  a n d  t h e n  
and  i n c r e a s e  w i t h  a l t i t u d e  t o  a back-  
g r o u n d  a t  15,000 f e e t  a b o u t  d o u b l e  
t h a t  a t  low a l t i t u d e s .  

RADON MEASUREMENTS 

W. C. King L. F. G a r c i a  

T h r e e  s a m p l e s  o f  d o l o m i t e  r o c k  were 
o b t a i n e d  from o n e  o f  t h e  o i l  w e l l s  i n  
t h e  P a n h a n d l e  g a s  f i e l d  i n  Texas .  The 
r a d o n  e m a n a t i o n  f r o m  t h e  s a m p l e s  was 
measured i n  o r d e r  t o  d e t e r m i n e  w h e t h e r  
t h e  r a d o n  e s c a p i n g  f r o m  t h e  w e l l s  
c o u l d  be a c c o u n t e d  f o r  by t h e  n a t u r a l  
a c t i v i t y  i n  t h e  d o l o m i t e .  T h e  t h r e e  
s a m p l e s ,  f o r  w h i c h  t h e  r a d i u m  a n d  
r a d o n  v a l u e s  a r e  g i v e n  i n  T a b l e  5 
were d e s c r i b e d  a s :  

Sample A - f i n e l y  p o r o u s ,  s t r o n g  o i l  
o d o r ,  p o r o s i t y  p r o b a b l y  
more t h a n  10%; 

Samp 

Samp 

I t  

e B - l e s s  p o r o u s  t h a n  A ,  
f a i n t  o i l  o d o r ;  

e C - d e n s e ,  o n l y  s l i g h t l y  
p o r o u s ,  o i l  odor .  

i s  n o t  s u r p r i s i n g  t o  h a v e  l e s s  
e m a n a t i o n  f r o m  t h e  p o w d e r  t h a n  t h e  
r o c k ,  s i n c e  r a d o n  a d s o r b s  r e a d i l y  on 
many s u r f a c e s .  

Two a d d i t i o n a l  p r o b l e m s  t h a t  h a v e  
been  u n d e r t a k e n  b y  t r a i n e e s  a s s i g n e d  
t o  t h i s  s e c t i o n  a r e  (1) t h e  s t u d y  o f  
t h e  v a r i a t i o n  o f  t h e  r a d o n  and r a d i u m  
c o n t e n t  o f  t h e  C l i n c h  R i v e r  and  ( 2 )  a 
s t u d y  o f  t h e  r a d o n  v a r i a t i o n  i n  t h e  
a i r .  
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HEALTH P H Y S I C S  D I V I S I O N  QUARTERLY P R O G R E S S  R E P O R T  

SAMPLE 

TABLE 5 

RADON EMANATION ROCK EMANATION FROM 
RADIUM CONTENT FROM R O C K ,  1 3 0  g ROCK POWDER, 1 0 0 - M E S H  

( g / g  x ( c u r i e s / g  x 10"~) ( c u r i e s / g  x 1 0 " ~ )  

1.32 1 1 . 2 8  

I I I 

0.1135 
0 .  I142 0 . 1 0 1  

A 0.294 
0.286 

0 .0311  
0.0310 0.0315 

C 0 .202  
0.199 

0.0159 
0.0157 0 .0134  

D R I L L  - HOLE M EASU REMEN TS 
J .  A .  H a r t e r  

A N a I - s c i n t i l l a t i o n  p r o b e  a n d  
e n r i c h e d - B F 3  n e u t r o n  c o u n t e r s  were 
t e s t e d  a t  G r a n d  J u n c t i o n ,  C o l o r a d o ,  
f o r  p o s s i b l e  a p p l i c a t i o n  i n  l o g g i n g  
o f  c a r n o t i t e  d e p o s i t s .  F i v e  s i m u l a t e d  
d r i l l  h o l e s ,  w i t h  o r e  l a y e r s  o f  known 
q u a n t i t y  and  a s s a y ,  were l o g g e d .  The 
1 1 1 / 1 6 - i n . - O D  s c i n t i l l a t i o n  p r o b e  
( u s i n g  a 1 1 / 2 - i n . - d i a m e t e r  by 1 - i n .  
s o d i u m  i o d i d e  c r y s t a l  a n d  a C 7 1 5 1  
p h o t o m u l t i p l i e r  t u b e )  w a s  u s e d  b o t h  
a s  a h i g h - e f f i c i e n c y  d e t e c t o r  a n d  a s  
a s p e c t r o m e t e r  t o  measure t h e  c a r n o t i t e  

gamma-energy  s p e c t r u m  a s  a f u n c t i o n  
o f  s a n d - a b s o r b e r  t h i c k n e s s .  T h e  
maximum c o u n t i n g  r a t e  a t  t h e  c e n t e r  
o f  a 4 - f t  d i a m e t e r ,  2 0 - i n . - t h i c k  
l a y e r  o f  4 . 2 5 %  o r e  w a s  i n  e x c e s s  o f  
6 m i l l i o n  cpm, compared t o  a b a c k g r o u n d  
of  4 5 0 0  cpm. Q u i t e  a c c u r a t e  d e t e r -  
m i n a t i o n  o f  t h e  o r e -  l a y e r  t h i c k n e s s  
was p o s s i b l e  f o r  s t r a t a  m e a s u r e m e n t .  
Some s h i f t  i n  e n e r g y  s p e c t r u m  w a s  
o b s e r v e d ;  t h e  d a t a  i s  b e i n g  f u r t h e r  
a n a l y z e d .  The n e u t r o n - c o u n t e r  c h a r a c -  
t e r i s t i c s  d r i f t e d  s o  b a d l y  b e t w e e n  
m a n u f a c t u r e  and t e s t  t h a t  t h e y  c o u l d  
n o t  b e  u s e d ;  t h i s  d r i f t  i s  a t t r i b u t e d  
t o  BF3-gas  i m p u r i t i e s .  The  c o u n t e r s  
a r e  b e i n g  r e f i l l e d  f o r  f u r t h e r  t e s t s .  

. 
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FOR PERIOD ENDING OCTOBER 20 ,  1951 

PERMISSIBLE INTERNAL DOSE - RADIOISOTOPES 
K .  Z. Morgan 

M. J .  

R A D I O I S O T O P E S  - MAXIMUM P E R M I S S I B L E  
C O N C E N T R A T I O N S  

P r e l i m i n a r y  c a l c u l a t i o n s  o f  maximum 
p e r m i s s i b l e  c o n c e n t r a t i o n s  o f  r a d i o -  
i s o t o p e s  i n  t o t a l  b o d y ,  i n  a i r ,  and  
i n  w a t e r  have  b e e n  made f o r  35 a d d i -  
t i o n a l  i s o t o p e s ,  l a r g e l y  f i s s i o n  
p r o d u c t s .  

T h e  c o m p l e t e  l i s t  o f  i s o t o p e s  o n  
w h i c h  p r e l i m i n a r y  c a l c u l a t i o n s  h a v e  
been made up t o  O c t o b e r  1 f o l l o w s .  

Common r a d i o i s o t o p e s  t h a t  a r e  a l p h a  
emit ters :  U - n a t u r a l  ( s o l u b l e  and in- 
s o l u b l e ) ,  U2j3 ( s o l u b l e  and i n s o l u b l e ) ,  

R n Z 2 ' ,  P u Z 3 '  ( s o l u b l e  a n d  
i n s o l u b l e ) ,  P o 2 '  ( s o l u b l e  a n d  i n -  
s o l u b l e ) .  

R a d i o i s o t o p e s  o f  common  b o d y  
e l e m e n t s :  C 1 4 ,  H3, C a 4 ' ,  P3 ' ,  K 4 2 ,  
S 3 ' ,  Na", C l j 6 ,  Fe", F e s 9 ,  M n S 6 ,  
c ~ ~ ~ ,  P 3 1 .  

O t h e r  r a d i o i s o t o p e s  o f  c u r r e n t  
i n t e r e s t :  Sr",  S r g O  + Y'O, A 4 1 ,  
X e 1 3 j ,  X e ' j ' ,  C o 6 0 ,  A u l g 8 ,  A u l g 9 ,  
Cr" N i S g ,  Mo", T h Z j 4 ,  A s f 6 ,  G a f 2 ,  
B a l l ;  +. La"O 
Ge7 '  Rb86, GI, Nb", T c g 6 ,  Ru'O' 

F", B e 7 ,  S C ~ ~ ,  V48 

Rhio6, R h l o S ,  Pd103 ,  Cd"' - 
Sn"', Te12 ' ,  Tel",  C s l J 7  - 

M. R. Ford  
Cook 

F u r t h e r  b i o l o g i c a l  s t u d i e s  o f  t h e s e  
and o t h e r  i s o t o p e s  a r e  n e e d e d ,  e s p e c -  
i a l l y  u n d e r  c o n d i t i o n s  o f  c h r o n i c  
i n g e s t i o n  and i n h a l a t i o n .  

A r e - e x a m i n a t i o n  o f  t h e  maximum 
p e r m i s s i b l e  c o n c e n t r a t i o n  ( m p c )  o f  
radon i n  a i r  i n d i c a t e s  t h a t  10" p c / c c  
( l o - ' '  p c / l )  o f  r a d o n  i n  a i r  i s  
p r o b a b l y  a r e a s o n a b l e  and  a c c e p t a b l e  
mpc. I f  t h e  a i r  i s  w e l l  v e n t i l a t e d  
and f r e e  o f  d u s t ,  i t  w o u l d  seem 
r e a s o n a b l e  t o  i n c r e a s e  t h e  mpc o f  
r a d o n  i n  a i r  t o  2 X 10" p c / c c  or 
perhaps  t o  10- p c l c c .  

U N I V E R S I T Y  OF T E N N E S S E E  R E S E A R C H  
AND D E V E L O P M E N T  S U B C O N T R A C T  

I. H. T i p t o n  

T h e  s p e c t r o g r a p h i c  l a b o r a t o r y  a t  
t h e  U n i v e r s i t y  o f  T e n n e s s e e  i s  i n  
o p e r a t i o n  making a p r e l i m i n a r y  q u a l i -  
t a t i v e  s u r v e y  of t r a c e  e l e m e n t s  i n  
human h e a r t ,  l i v e r ,  k i d n e y ,  bone ,  and  
s k e l e t a l  m u s c l e .  A q u a n t i t a t i v e  
a n a l y s i s  o f  t h e s e  t i s s u e s  and  o t h e r s  
i s  t o  b e g i n  by December 1. 
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HEALTH PHYSICS DIVISION QUARTERLY PROGRESS REPORT 

CONSULTATION AND 

OPEN-AIR MEASUREMENTS OF A 
300-CURIE COBALT SOURCE 

H. A. McAlduff 

I n  c o o p e r a t i o n  w i t h  t h e  M e d i c a l  
D i v i s i o n  of t h e  Oak Ridge I n s t i t u t e  o f  
Nuclear  S t u d i e s ,  o p e n - a i r  measurements 
were made o f  a l a r g e  3 0 0 - c u r i e  c o b a l t  
s o u r c e  t o  be used  f o r  c a n c e r  t h e r a p y .  

SPECIAL PROBLEMS 

P r e l i m i n a r y  e x a m i n a t i o n  o f  t h e  d a t a  
c o n f i r m s  t h e  f a c t  t h a t  d e t e r m i n a t i o n  
of t h e  s o u r c e  s t r e n g t h  o f  l a r g e  
s o u r c e s  by o p e n - a i r  m e a s u r e m e n t s  i s  
g r o s s l y  i n a c c u r a t e  d u e  t o  l i m i t e d  
i n f o r m a t i o n  c o n c e r n i n g  t h e  b u i l d u p  
f a c t o r  i n t r o d u c e d  by a i r -  and ground- 
s c a t t e r i n g .  A r e p o r t  o f  t h e  d a t a  
o b t a i n e d  w i l l  be f o r t h c o m i n g  i n  t h e  
n e a r  f u t u r e .  
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PUBLICATIONS AND SPECIAL REPORTS 

PUBLICATIONS 

' <  

-.. 

1. C. P. S t r a u b ,  R .  J .  Morton, and 0. R. P l a c a k ,  "Oak Ridge R e p o r t s R e s u l t s  
on Water Decomtamination S tudy , "Eng ,  News-Record 147, 7 ,  38-41 (Aug. 16, 1951). 

2 .  R. A. L a u d e r d a l e ,  "Treatment o f  R a d i o a c t i v e  Water by Phosphate  P r e c i p i -  
t a t i o n , "  J .  Ind. Eng. Chem. 43, 1538-1541 ( J u l y  1951). 

3. F. J. D a v i s ,  "Fa l l -Ou t  i n  S o u t h e a s t e r n  U.S. During J a n u a r y  and Februa ry  
1951, from Nevada Atomic T e s t s , "  ORNL-1081 (Nov. 8, 1951). 

4. C. P. S t r a u b ,  R. J .  Morton, and 0. R. P l a c a k ,  " S t u d i e s  on t h e  Removal 
of R a d i o a c t i v e  C o n t a m i n a n t s  from Wate r , "  J. of Amer. Water Works Assoc. 43, 
(Oct .  1951). 

5. D. M. D a v i s ,  F. J .  D a v i s ,  " A i r  A c t i v i t y  S t u d i e s  Conducted a t  C o r r y t o n ,  
Tennessee,  and G a i n s v i l l e ,  F l o r i d a , "  ORNL CF 51-9-63 (Oct.  25, 1951). 

6. R. J .  M o r t o n ,  "Water D e c o n t a m i n a t i o n , "  P a r t  o f  P a n e l  D i s c u s s i o n  on 
E n g i n e e r i n g  A s p e c t s  o f  Atomic E n e r g y ,  1951, C o n f e r e n c e  of S t a t e  S a n i t a r y  
Engineers, Washington, D.C.,  May 9, 1951. 

7. R. J. Morton, "Environmental  Problems o f  R a d i o a c t i v e  Waste M a t e r i a l s , "  
l e c t u r e  p r e s e n t e d  on S e p t e m b e r  4, 1951, a t  Third A n n u a l  O a k  R i d g e  S u m m e r  
Symposium, TID-5031, The R o l e  o f  E n g i n e e r i n g  i n  N u c l e a r  E n e r g y  D e v e l o p m e n t  
(December, 1951). 

8. K. Z. Morgan ,  " S t a n d a r d s  o f  R a d i o l o g i c a l  P r o t e c t i o n  and C o n t r o l , "  
l e c t u r e  p r e s e n t e d  on August  30, 1951, a t  Third Annual Oak Ridge Summer S y m -  
posium, TID-5031, The R o l e  o f  E n g i n e e r i n g  i n  N u c l e a r  E n e r g y  D e v e l o p m e n t  
(December, 195 1) . 

SPECIAL REPORTS 

(Copies  a v a i l a b l e  upon r e q u e s t )  

1. 0. R. P l a c a k ,  " D i s p o s a l  o f  C I 4  Wastes ,"  a s e c t i o n  i n  t h e  t e n t a t i v e  
r e p o r t  and recommendations b e i n g  p r e p a r e d  by t h e  Subcommittee on Was teDisposa l  
and Decontaminat ion o f  t h e  National Committee on Radiation Protection. 

2. C .  P. S t r a u b ,  " R a d i o a c t i v e  M a t e r i a l s  and Env i ronmen ta l  H e a l t h , "  p a p e r  
p r e s e n t e d  a t  t h e  Twentieth Annual Georgia Water and Sewage School, G e o r g i a  
School  of  Technology,  A t l a n t a ,  Georg ia  ( S e p t .  21, 1951). 

3. C. P .  S t r a u b ,  " E f f e c t s  o f  R a d i o a c t i v i t y  on Wate r  S u p p l i e s , "  p a p e r  
p r e s e n t e d  a t  t h e  Joint Annual Meeting of the Missouri Section of the American 
Water Works A s s o c i a t i o n  and the M i s s o u r i  Water a n d  S e w a g e  Conference, S t .  
J o s e p h ,  M i s s o u r i  (Oct .  2, 1951). 
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4. C .  P. S t r a u b ,  " E f f e c t  o f  R a d i o a c t i v e  M a t e r i a l s  on  Water  S u p p l i e s , "  
paper  p r e s e n t e d  a t  the  Fortieth Annual Convention of the Southwest Section of 
the American Water Works Association, F o r t  Work, Texas  ( O c t .  1 5 ,  1 9 5 1 ) .  

5 .  K .  Z .  Morgan, "Maximum P e r m i s s i b l e  C o n c e n t r a t i o n  of  Radon i n  t h e  A i r , "  
prepared  for Subcommittee on Internal Dose of the National Committee on Radi- 
ation Protection (Oct .  4 ,  1 9 5 1 ) .  

8 . 
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