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ABSTRACT 

Env i ronmen ta l  m o n i t o r i n g  a t  Atomics I n t e r n a t i o n a l  

i s  pe r fo rmed  by  t h e  H e a l t h  P h y s i c s  U n i t  o f  t h e  H e a l t h  

and  S a f e t y  S e c t i o n .  S o i l ,  v e g e t a t i o n ,  w a t e r ,  and a i r  

a r e  r o u t i n e l y  sampled up t o  a  d i s t a n c e  of 1 0  m i l e s  

from Atomics I n t e r n a t i o n a l  p r o p e r t y .  Average r a d i o -  

a c t i v i t y  c o n c e n t r a t i o n s  measured d u r i n g  t h e  f i r s t  6 

months of 1964 d e c r e a s e d  s i g n i f i c a n t l y  from 1963  

a v e r a g e s  which most l i k e l y  can  be a t t r i b u t e d  t o  t h e  

r e d u c e d  t e s t i n g  of  n u c l e a r  weapons i n  t h e  a tmosphere .  
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I. SUMMARY 

Atomics I n t e r n a t i o n a l ,  a D i v i s i o n  of  Nor th  American A v i a t i o n ,  

I n c o r p o r a t e d ,  h a s  been  engaged i n  a tomic  e n e r g y  r e s e a r c h  and  develop-  

ment s i n c e  1946.  The company d e s i g n s ,  d e v e l o p s ,  and  c o n s t r u c t s  

n u c l e a r  r e a c t o r s  f o r  c e n t r a l  s t z t i o n  and compact power p l a n t s  and  

f o r  m e d i c a l ,  i n d u s t r i a l ,  a d  s c i e n t i f i c  a p p l i c a t i o n s .  

The company o c c u p i e s  modern f a c i l i t i e s  i n  Canoga P a r k ,  

C a l i f o r n i a ,  a p p r o x i m a t e l y  23  m i l e s  n o r t h w e s t  of downtown Los Angeles  

( F i g u r e  1 ) .  The 290-acre Nuc lea r  Development F i e l d  L a b o r a t o r y  

( F i g u r e  2 ) ,  equ ipped  w i t h  e x t e n s i v e  t e s t i n g  f a c i l i t i e s  f o r  t h e  

s u p p o r t  o f  advanced  n u c l e a r  s t u d i e s , i s  i n  Ven tu ra  County i n  t h e  

S imi  H i l l s  a p p r o x i m a t e l y  29 m i l e s  n o r t h w e s t  of downtown Los Angeles .  

The l o c a t i o n  of  t h e  above s i t e s  i n  r e l a t i o n  t o  n e a r b y  communit ies  i s  

shown i n  F i g u r e  3 .  

The b a s i c  c o n c e p t  of r a d i o l o g i c a l  h a z a r d  c o n t r o l  a t  Atomics 

I n t e r n a t i o n a l  e n c o u r a g e s  t o t a l  con tz inmen t  of r a d i o a c t i v e  m a t e r i a l s  

a n d ,  t h r o u g h  r i g i d  o p e r a t i o n a l  c o n t r o l s ,  min imizes  e f f l u e n t  r e l e a s e s  

and e x t e r n a l  r a d i a t i o n  l e v e l s .  The e n v i r o n m e n t a l  m o n i t o r i n g  program 

p r o v i d e s  a check  on t h e  e f f e c t i v e n e s s  of  r a d i o l o g i c a l  s a f e t y  p r o c e d u r e s  

and of e n g i n e e r i n g  s a f e g u a r d s  i n c o r p o r a t e d  i n t o  f a c i l i t y  d e s i g n .  

The e n v i r o n s  of  Atomics I n t e r n a t i o n a l  H e a d q u a r t e r s  and  Nuc lea r  

Development F i e l d  L a b o r a t o r y  (NDFL) a r e  s u r v e y e d  month ly  t o  de t e rmine  

t h e  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  i n  t y p i c a l  s u r f a c e  s o i l ,  v e g e t a t i o n ,  

and w a t e r  s amples .  A l s o ,  c o n t i n u o u s  e n v i r o n m e n t a l  a i r  m o n i t o r i n g  a t  

t h e  s i t e s  p r o v i d e s  i n f o r m ~ ~ t i o n  c o n c e r n i n g  a i r b o r n e  p a r t i c u l a t e  r a d i o -  

a c t i v i t y .  T h i s  r e p o r t  summarizes  e n v i r o n m e n t a l  m o n i t o r i n g  r e s u l t s  

f o r  t h e  f i r s t  s i x  months of 1964. 

S o i l  and  v e g e t a t i o n  a r e  sampled  month ly  a t  51 l o c a t i o n s ,  

T h i r t e e n  sampl ing  s t a t i o n s  a r e  l o c z t e d  w i t h i n  t h e  b o u n d a r i e s  of 

Atomics I n t e r n a t i o n a l ' s  s i t e s  and a r e  r e f e r r e d  t o  as " o n - s i t e "  

s t a t i o n s .  The r e m a i n i n g  38 s t a t i o n s ,  l o c a t e d  w i t h i n  a 1 0  m i l e  

r a d i u s  of  t h e  s i t e s ,  a r e  r e f e r r e d  t o  as " o f f - s i t e "  s t a t i o n s .  



A, XNVIRONMEMTAL R A D I O A C T I V I T Y  DATA 

The a v e r a g e  r a d i o a c t i v i t y  i n  s o i l  a n d  v e g e t z t i o n  s a m p l e s  

i s  p r e s e n t e d  i n  T a b l e s  I and  11. 

TABLE I 
SOIL RADIOACTIVITY DATA 

TABLE I1 
VEGETATION RADIOACTIVITY DATA 

s i t e  

Of f  

s i t e  

P r o c e s s  w a t e r  u s e d  a t  t h e  NDFL i s  o b t a i n e d  f r o m  w e l l s  

a n d  s t o r e d  i n  5 0 , 0 0 0  g a l l o n  t a n k s .  P o t a b l e  w a t e r  i s  d e l i v e r e d  

t o  t h e  s i t e  b y  a v e n d o r  a n d  i s  n o t  a n a l y z e d .  W e l l  w a t e r  i s  

s a m p l e d  m o n t h l y  f rom t h e  s u p p l y  l i n e  a t  two l o c a t i o n s .  The 

a v e r a g e  w e l l  w a t e r  r a d i o a c t i v i t y  i s  p r e s e n t e d  i n  T a b l e  111, 

TABLE I11 
ELL WATER RADIOACTIVITY DATA 

a 
B.-Y 

455  

455 

45 
0.38 t o  0 .42 

4 2 

7 4 
2 2 1  

2 2 1  

35 
0.34 t o  0 .38 

, 33 



S o i l ,  v e g e t a t i o n ,  and wa te r  a r e  sampled month ly  a t  

Cha t swor th  R e s e r v o i r ,  which i s  o p e r a t e d  by t h e  Los Ange le s  C i t y  

Depar tment  of ' 8a t e r  and Power. S o i l  and  v e g e t ~ t i o n  r a d i o a c t i v i t y  

d a t a  f o r  t h e  r e s e r v o i r  i s  a v e r a g e d  i n t o  d a t a  p r e s e n t e d  i n  T a b l e s  I 

and  11. Normal ly ,  f o u r  w a t e r  s amples  a r e  o b t a i n e d  from t h e  l a k e  

s u r f a c e  and a  f i f t h  sample i s  o b t a i n e d  from t h e  r e s e r v o i r  s u p p l y  

i n l e t  l o c a t e d  on t h e  n o r t h  s i d e  of t h e  l a k e .  The a v e r a g e  r a d i o -  

a c t i v i t y  f o r  b o t h  s u r f a c e  and s u p p l y  wz.ter s amples  is p r e s e n t e d  

i n  T a b l e  I V .  

TABLE I V  
CBATSWORTH RESERVOIR WATER RADIOACTIVITY DATA 

Some of t h e  d a t a  i n  T a b l e s  I ,  11, 111, and I V  a r e  p r e s e n t e d  

as a r a n g e  w i t h i n  which l i e s  t h e  t r u e  a v e r a g e .  The r a n g e s  occu r  

when one o r  more of t h e  samples  c o n t a i n  an  " u n d e t e c t a b l e "  amount 

of r a d i o a c t i v i t y .  I n  t h e s e  i n s t a n c e s ,  two v a l u e s  a r e  de t e rmined .  

The l o w e s t  assumes t h a t  t h e  " u n d e t e c t a b l e "  s amples  c o n t a i n  no 

r a d i o a c t i v i t y ;  t h e  h i g h e s t  assumes t h a t  t h e s e  samples  c o n t a i n  

r a d i o a c t i v i t y  e q u a l  t o  t h e  a p p r o p r i a t e  minimum d e t e c t i o n  l i m i t  

s p e c i f i e d  i n  Table  V I I .  

Sampling of e n v i r o n m e n t a l  a i r  f o r  p a r t i c u l a t e  r a d i o a c t i v i t y  

i s  per formed c o n t i n u o u s l y  a t  b o t h  t h e  H e a d q u a r t e r s  and NDFL s i t e s .  

A i r  i s  drawn th rough  a f i l t e r  which i s  c o u n t e d ,  a f t e r  a 72-hour 

decay  p e r i o d ,  f o r  l o n g - l i v e d  r a d i o a c t i v i t y .  The a v e r a g e  

c o n c e n t r a t i o n  of  l o n g - l i v e d  b e t a  e m i t t e r s  i s  p r e s e n t e d  i n  

Tab le  V. TABLE V 

Sample 
Type 

Lake 
S u r f a c e 1  

Supp ly  
I n l e t  

- AIRBO2NE RADIOACTIVITY DATA 

I 1963  I F i r s t  Ha l f  1364 
I .  

g8 F i r s t  Ha l f  1964 
A c t i v i t y  

U 

p--y 

,, 

a 

B-y 

No.Samples 

1 2  

1 2  

6 

6 

Average 
w c / l i t e r  

0 .60  

12.6 

0.40 t o  0 .41  

10.  

No.Samples 

37 

37 
1 2  

1 2  

Average 
u u c / l i t e r  

0.84 

18 

0.57 t o  0.58 

9.0 t o  9.2 



11, ENVIRONMENTAL MONITORING PROGRAM 

A .  GENERAL DESCRIPTION 

S o i l  and  v e g e t a t i o n  sample c o l l e c t i o n  and a n a l y s i s  w a s  

i n i t i a t e d  i n  1952 i n  t h e  Downey, C a l i f o r n i a  a r e a  where t h e  Company 

was i n i t i a l l y  l o c a t e d .  I t  w a s  s u b s e q u e n t l y  e x t e n d e d  t o  t h e  t h e n  

p roposed  Sodium R e a c t o r  Exper iment  (sRE) s i t e  i n  May o f  1954.  I n  

a d d i t i o n ,  s ampl ing  was conduc ted  i n  t h e  Bur ro  F l a t s  a r e a  s o u t h w e s t  

of  SRE where numerous r a d i o l o g i c a l  i n s t a l l a t i o n s  a r e  c u r r e n t l y  i n  

o p e r a t i o n .  The Downey a r e a  s u r v e y  was t e r m i n a t e d  when Atomics 

I n t e r n a t i o n a l  r e l o c a t e d  t o  Canoga Park .  The p r imary  pu rpose  of 

t h e  e n v i r o n m e n t a l  m o n i t o r i n g  program i s  t o  m a i n t a i n  s u r v e i l l a n c e  

of  e n v i r o n m e n t a l  r a d i o a c t i v i t y  t o  e n s u r e  t h a t  Atomics I n t e r n a t i o n a l  

o p e r a t i o n s  do n o t  c o n t r i b u t e  measu rab ly  t o  e n v i r o n m e n t a l  r a d i o -  

a c t i v i t y  l e v e l s ,  

Samples  a r e  c o l l e c t e d  monthly i n  s i x  g e n e r a l  s u r v e y  a r e a s  

i n c l u d i n g  t h e  wes t  San Fernando V a l l e y  ( ~ a n o g a  P a r k  and  Reseda 

a r e a s ) ,  S imi  H i l l s ,  S imi  V a l l e y ,  R u s s e l l  V a l l e y  and v i c i n i t y ,  

and  t h e  Chatswor th  R e s e r v o i r .  F i f t y - o n e  s o i l  and v e g e t a t i o n  

sampl ing  s t  t i o n s  a r e  c u r r e n t l y  e s t a b l i s h e d  w i t h i n  t h e s e  a r e a s ,  

The maximum sampl ing  s t z i t i o n  d i s t a n c e  from t h e  Nuc lea r  Development 

F i e l d  L a b o r a t o r y  i s  a p p r o x i m a t e l y  1 0  m i l e s ,  and  t h e  t o t a l  s u r v e y  

a r e a  compr i se s  a p p r o x i m a t e l y  1 5 0  s q u a r e  m i l e s .  Sampling s t a t i o n  

l o c a t i o n s  a r e  i n d i c a t e d  on F i g u r e s  4, 5 ,  6 ,  7 ,  and  i n  Table V I .  

Dur ing  e a c h  semiannua l  r e p o r t i n g  p e r i o d ,  s o i l ,  v e g e t a t i o n ,  

w a t e r ,  and  e n v i r o n m e n t a l  a i r  s amples  a r e  o b t a i n e d  and a n a l y z e d  

by  t h e  H e a l t h  and S a f e t y  L a b o r a t o r y  f o r  g r o s s  a l p h a  and/or  b e t a -  

gamma r a d i o a c t i v i t y .  S i n c e  e n v i r o n m e n t a l  r a d i o a c t i v i t y  l e v e l s  

a r e  low and t h e r e  i s  seldom any  e v i d e n c e  of c o n t r i b u t i o n  by  

Atomics I n t e r n a t i o n a l ,  s p e c i f i c  i s o t o p i c  a n a l y s e s  a r e  n o t  

r o u t i n e l y  per formed on e n v i r o n m e n t a l  s amples .  Such a n a l y s i s  

would be per formed i f  w a r r a n t e d .  
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TABLE VZ 

SAMPLE STATION LOCATIONS 

STATION LOCATION 

SRE R e a c t o r  

SRE P e r i m e t e r  D r a i n a g e  D i t c h  

B u i l d i n g  064 P ~ r k i n g  L o t  

\Vest o f  B u i l d i n g  020 

B u i l d i n g  303 

a o c k e t d y n e  R e t e n t i o n  R e s e r v o i r ,  PFL 

Rocke t d y n e  PFL 

Rocke t dyne PFL 

Rocke %dyne PFL 

b a n t a  S u s a n a  S i t e  A c c e s s  Road 

S a n t a  S u s a n a  S i t e  A c c e s s  Road 

KEJB R e a c t  o r  

Sodium C l e a n i n g  Pad 

Canyon be low B u i l d i n g  022 

R e s e d h  B l v d .  a n d  V e n t u r a  B l v d .  

Topanga Cznyon B l v d .  a n d  V e n t u r a  Blvd.  

T o p a n ~ a  Cdnyon 8 l v d .  and  Vznowen S t .  

Topanga Canyon B l v d .  a n d  S , t i c o j  S t .  

S a n t a  S u s a n a  S i t e  E n t r a n c e  

Topanga  Canyon b l v d .  a n d  D e v o n s h i r e  S t .  

R e s e d a  B l v d .  and  D e v o n s h i r e  S t .  

R e s e d a  B l v d .  a n d  N o r d h o f f  S t .  

R e s e d a  B l v d .  a n d  Sherman 'Nay 

H e a d q u a r t e r s  

DeSoto  Ave. a n d  Plummer S t .  

N o r d h o f f  S t .  a n d  Mason Ave, 

DeSoto  Ave. a n d  P a r t h e n i a  S t ,  

Canoga Ave. a n d  N o r d h o f f  S t .  

S a n t a  S u s a n a  K n o l l s  

L o s  A n g e l e s  Ave. a t  B r i d g e  

Los  A n g e l e s  Ave. and  Sycamore Road 

Tapo Canyon 

Los A n g e l e s  Ave. and  S i n a l o a  Road 

M e i e r  Canyon 

B r a n d e i s  Camp E n t r a n c e  



STATION CONgT LOCATION CON'T 

iN 2 

w 6  

w 7 
W 11 

W 1 2  

W 13 
W R.O. 

W C.T. 

W R.D. 

W A  

W B  

W C  

W D  

W E  

Moorpark Road and  Camarilla Road 

Moorpark Road a t  A r c t u r u s  S t .  

Moorpark Road and  V e n t u r a  Blvd.  

V e n t u r a  Blvd .  a t  P o t r e r o  Road 

V e n t u r a  Blvd .  a t  C o r n e l l  C o r n e r s  ( ~ g o u r a )  

V e n t u r a  Blvd .  a t  C a l a b a s a s  

Non-Rad ioac t i ve  M a t e r i a l s  D i s p o s a l  A r e a ,  N u c l e a r  
Development  F i e l d  L a b o r a t o r y  

C h a t s w o r t h  R e s e r v o i r  D a m  - West S i d e  

C h a t s w o r t h  R e s e r v o i r  D a m  - Mia P o i n t  

C h a t s w o r t h  R e s e r v o i r  D a m  - E a s t  S i d e  

C h a t s w o r t h  R e s e r v o i r  P e r i m e t l r  Road - 
N o r t h e a s t  S i d e  

Chatsvdorth R e s e r v o i r  P e r i m e t e r  Road - N o r t n  S i d e  

C h a t s w o r t h  R e s e r v o i r  P e r i m e t e r  Road - \Nest S i d e  

A d j a c e n t  t o  Rocketdyne Boundary  

B u r r o  F l a t s  Acces s  Road (G s t r e e t )  

Area  A d j a c e n t  t o  C a l i b r a t i o n  F a c i l i t y ,  B ldg .  029 

SF23 P e r i m e t e r  D r a i n a g e  D i t c h  

Rocke t d y n e  Re t e n t i o n  R e s e r v o i r ,  PFL 

W e l l  Water  f rom S n g i n e e r i n g  T e s t  B u i l d i n g  

We l l  Water  f rom B u i l d i n g  363 

Rocke tdyne  R e t e n t i o n  R e s e r v o i r ,  PFL 

Rocke tdyne  R e t e n t i o n  R e s e r v o i r ,  PFE 

Run Off  C o l l e c t i o n  Sump, ETB and  SRE A r e a  

E d i s o n  C o o l i n g  Tower 

SRE R e t e n t i o n  D a m  

C h a t s w o r t h  R e s e r v o i r  

C h a t s w o r t h  R e s e r v o i r  

C h a t s w o r t h  R e s e r v o i r  

C h a t s w o r t h  R e s e r v o i r  

C h a t s w o r t h  R e s e r v o i r  

SV - S o i l  a n d  V e g e t a t i o n  

- Water  



B. SAMPLING AND PREPARATION METHODS 

SOIL 

S u r f a c e  s o i l  t y p e s  a v a i l a b l e  f o r  s a m p l i n g  r a n g e  f r o m  decooiposed 

g r a n i t e  t o  c l a y  a n d  loam.  S a m p l e s  a r e  c o l l e c t e d  f rom t h e  t o p  h a l f  

i n c h  l a y e r  o f  g r o u n d  s u r f a c e .  The s o i l  s a m p l e s  a r e  p a c k a g e d  a n d  

s e a l e d  i n  p l a s t i c  c o n t a i n e r s  a n d  r e t u r n e d  t o  t h e  l a b o r a t o r y  f o r  

a n a l y s i s .  

Sample p r e p a r a t i o n  f o r  c o u n t i n g  c o n s i s t s  o f  t r a n s f e r r i n g  

t h e  s o i l s  t o  p y r e x  b e a k e r s  and  d r y i n g  i n  a m u f f l e  f u r n a c e  a t  500°C 

f o r  a p p r o x i m a t e l y  8 h o u r s .  A f t e r  c o o l i n g ,  t h e  s o i l  i s  s i e v e d  t o  

o b t a i n  a u n i f o r m  p a r t i c l e  s i z e .  One-gram a l i q u o t s  o f  t h e  s i e v e d  

s o i l  a r e  we ighed  a n d  t r a n s f e r r e d  t o  s t a i n l e s s - s t e e l  p l a n c h e  ts. 

The s o i l  i s  w e t t e d  i n  t h e  p l a n c h e t  w i t h  a c e t o n e ,  a g i t a t e d  t o  o b t a i n  

u n i f o r m  t h i c k n e s s ,  r e - d r i e d ,  a n d  c o u n t e d .  

VEGETATION 

V e g e t a t i o n  s a m p l e s  o b t a i n e d  i n  t h e  f i e l d  a r e  o f  t h e  same 

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

p l a n t  l e a v e s ,  T h e s e  p l a n t  t y p e s  m a i n t a i n  a more a c t i v e  r a t e  o f  

g r o w t h  d u r i n g  t h e  d r y  s e a s o n  t h a n  do mos t  p l a n t  t y p e s  i n d i g e n o u s  

t o  t h e  l o c a l  a r e a .  V e g e t a t i o n  l e a v e s  a r e  s t r i p p e d  f r o m  t h e  p l a n t  a n d  

p l a c e d  i n  i n d i v i d u a l  i c e  c r e a m  c a r t o n s  a n d  r e t u r n e d  t o  t h e  l a b o r a t o r y  

f o r  a n a l y s i s .  P l a n t  r o o t  s y s t e m s  a r e  n o t  r o u t i n e l y  s a m p l e d .  

V e g e t a t i o n  s a m p l e s  a r e  f i r s t  washed w i t h  t a p  w a t e r  t o  remove 

f o r e i g n  m a t t e r ,  f o l l o w e d  b y  a t h o r o u g h  d i s t i l l e d  w a t e r  r i n s e .  The 

v e g e t a t i o n  i s  p l a c e d  i n  p o r c e l a i n  c r u c i b l e s  a n d  a s h e d  i n  a m u f f l e  

f u r n a c e  a t  500°C f o r  a p p r o x i m a t e l y  8 h o u r s ,  p r o d u c i n g  a f i n e ,  

c o m p l e t e l y  o x i d i z e d  a s h .  T h r e e  h u n d r e d  m i l l i g r a m  a l i q u o t s  o f  

p u l v e r i z e d  a s h  f r o m  e a c h  c r u c i b l e  a r e  w e i g h e d  a n d  t r a n s f e r r e d  t o  

s t a i n l e s s  s t e e l  p l a n c h e t s  f o r  c o u n t i n g .  

WATER 

Wate r  s a m p l e s  a r e  o b t a i n e d  m o n t h l y  f r o m  NDFL w e l l s  a n d  f r o m  

C h a t s w o r t h  R e s e r v o i r .  The w a t e r  i s  drawn i n t o  1 l i t e r  p o l y e t h y l e n e  

b o t t l e s  a n d  r e t u r n e d  t o  t h e  l a b o r a t o r y  f o r  a n a l y s i s .  



F i v e  h u n d r e d  r n l  of w a t e r  i s  e v a 9 o r a t e d  t o  d r y n e s s  i n  

c r y s t a l l i z i n g  d i s h e s  a t  a p p r o x i m a t e l y  90°C. The r e s i d u e  s a l t s  a r e  

t r z n s f e r r e d  t o  s t a i n l e s s - s t e e l  p l a n c h e t s ,  w e t t e d  t o  p r o d u c e  a n  

e v e n  s a m p l e  d i s t r i b u t i o n ,  r e - d r i e d  u n d e r  i n f r a - r e d  l a m p s ,  a n d  

c o u n t e d .  

A I R  

E n v i r o n m e n t a l  a i r  s a m p l i n g  i s  c o n d u c t e d  c o n t i n u o u s l y  a t  

t h e  H e a d q u a r t e r s  a n d  NDFL s i t e s  w i t h  a u t o m a t i c  a i r  s a m p l e r s  

o p e r a t i n g  on 24 h o u r  s a m p l i n g  c y c l e s .  A i r b o r n e  p a r t i c u l z t e  

r a d i o a c t i v i t y  i s  c o l l e c t e d  on a f i l t e r  t a p e  which  i s  a u t o -  

m a t i c a l l y  c h a n g e d  a t  t h e  e n d  o f  e a c h  s a m p l i n g  p e r i o d .  The 

f i l t e r  i s  removed f rom t h e  s a m p l e r  a n d  c o u n t e d  a f t e r  t h e  r a d i o -  

a c t i v i t y  i s  a l l o w e d  t o  d e c a y  f o r  a t  l e a s t  72 h o u r s .  The volume 

o f  a t y p i c a l  d a i l y  e n v i r o n m e n t a l  a i r  s e m p l e  i s  a p p r o x i m a t e l y  2 1  

c u b i c  m e t e r s .  The minimum d e t e c t i o n  l i m i t ,  wh ich  v a r i e s  some- 

what  be tween  s a m p l e r s  due t o  d i f f e r e n c e s  i n  a i r f l o w ,  i s  on t h e  
3 o r d e r  o f  0.02 ppc/rn . 

When a b n o r m a l l y  h i g h  a i r b o r n e  a c t i v i t i e s  a r e  o b s e r v e d ,  t h e  

r a d i o a c t i v i t y  d e c a y  r a t e s  a r e  p l o t t e d  t o  d e t e r m i n e  t h e  p r e s e n c e  

o f  s h o r t - l i v e d  i s o t o p e s  o t h e r  t h a n  n a t u r a l l y  o c c u r r i n g  r a d o n ,  

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

c h a r a c t e r i s t i c s  a r e  o b s e r v e d  f l ? ~ l n  days t o  several 
-1.2 

weeks .  I f  t h e  r a d i o a c t i v i t y  d e c a y s  as a f u n c t i o n  o f  t 9 

t h e  d a t a  c u r v e  i s  e x t r a p o l a t e d  i n  o r d e r  t o  d e t e r m i n e  t h e  d a t e  

o f  o r i g i n .  T h i s  d a t e  i s  t h e n  compared w i t h  t h e  d a t e s  of p u b l i c i z e d  

n u c l e a r  d e t o n a t i o n s  t o  d e t e r m i n e  i f  t h e  a b n o r m a l  a i r b o r n e  r a d i o -  

a c t i v i t y  w a s  c a u s e d  b y  s u c h  d e t o n a t i o n s .  

A g r a p h  o f  l o n g - l i v e d  a i r b o r n e  r a d i o a c t i v i t y  c o n c e n t r a -  

t i o n s  d e t e c t e d  a t  t h e  H e a d q u a r t e r s  f a c i l i t y  d u r i n g  1961, 1 9 6 2 ,  

1963,  a n d  t h e  1 9 6 4  r e p o r t i n g  p e r i o d  i s  p r e s e n t e d  i n  F i g u r e  8. 
A i r b o r n e  r a d i o a c t i v i t y  c o n c e n t r a t i o n s  s u b s e q u e n t  t o  t h e  n u c l e a r  

weapons t e s t  s e r i e s  i n  1958 h a d  d e c r e a s e d  t o  r e l a t i v e l y  i n s i g n i f i c a n t  

l e v e l s  u n t i l  t h e  r e s u m p t i o n  o f  a t m o s p h e r i c  t e s t i n g  o f  n u c l e a r  weap- 

o n s  b y  t h e  USSR i n  t h e  f a l l  o f  1 9 6 1 ,  The g r a p h  shows a r a p i d  

i n c r e a s e  f r o m  mid-September  t o  November, 1961. C o n c e n t r a t i o n s  

d u r i n g  1 9 6 2  d e c r e a s e d  c o n s i d e r a b l y  b y  t h e  e n d  o f  J u n e  a n d  



r e m a i n e d  low u n t i l  mid-October  when t r a n s i e n t  p e a k s  o c c u r r e d  a n d  

c o n t i n u e d  t h r o u g h  J u l y ,  1 9 6 3 .  C u r r e n t l y ,  t h e  c o n c e n t r a t i o n s  a r e  

r e m a i n i n g  low w i t h  some d a i l y  v a r i a t i o n s .  

A l s o  i n d i c a t e d  on  t h e  g r a p h  a r e  d j y s  on which  r a i n f a l l  w a s  

r e c o r d e d  a t  t h e  H e a d q u a r t e r s  f a c i l i t y  w e a t h e r  s t a t i o n .  T h i s  

i l l u s t r a t e s  t h e  e f f e c t  o f  p r e c i p i t a t i o n  on a i r b o r n e  r a d i o a c t i v i t y  

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

r a d i o a c t i v i t y  d e c r e a s e d  somewhs t due t o  t h e  combined e f f e c t s  o f  

p a r t i c u l a t e  r e m o v z l  f rom t h e  a i r  b y  r a i n f a l l  and  wind  c o n d i t i o : l s  

a s s o c i a t e d  w i t h  p r e c i p i t a t i o n  i n  t h e  l o c a l  a r e a .  











C .  COUNTING AND CALIBRATION PROCEDURES 

E n v i r o n m e n t a l  s o i l ,  v e g e t ~ t i o n ,  a i r ,  and  w a t e r  s a m p l e s  a r e  

c o u n t e d  f o r  a l p h a  and  beta-gamma r a d i o a c t i v i t y  i n  a u t o m a t i c ,  

p r o p o r t i o n a l  c o u n t i n g  s y s t e m s .  The s a m p l e - d e t e c t o r  c o n f i g u r a t i o n  

p r o v i d e s  n e a r l y  a 2 geome t ry .  The d e t e c t o r  h a s  a t h i n  

window a n d  i s  c o n t i n u a l l y  p u r g e d  w i t h  a 90% a r g o n ,  10% methane 

c o u n t i n g  g a s .  A p r e s e t  c o u n t  mode of  o p e r a t i o n  i s  u s e d  f o r  a l l  

sample  t y p e s ;  howeve r ,  a n  o v e r r i d i n g  ? r e s e t  t i m e  i s  a l s o  u s e d  f o r  

a l p h a  c o u n t i n g  t o  p r e v e n t  t h e  u n n e c e s s a r i l y  l o n g  c o u n t i n g  of s a m p l e s  

w i t h  e x t r e m e l y  low a c t i v i t i e s .  The minimum d e t e c t i o n  l i m i t s  shown 

i n  T a b l e  V I I  were  d e t e r m i n e d  u s i n g  t y p i c a l  v a l u e s  f o r  p r e s e t  c o u n t ,  

p r e s e t  t i m e ,  s y s t e m  e f f i c i e n c i e s ,  backg round  c o u n t  r a t e s  ( app rox -  

i m a t e l y  0 .03 cpm a a n d  1 2  cprn P-y ) ,  and  sample  s i z e .  

TABLE VII 
M I N I M U M  DETECTION LIMITS 

* S t a n d a r d  E r r o r  

C o u n t i n g  s y s t e m  e f f i c i e n c i e s  a r e  d e t e r m i n e d  r o u t i n e l y  u s i n g  
40 

R a  D+E+F ( w i t h  and  w i t h o u t  a l p h a  a b s o r b e r s )  a n d  K Po t a s s ium-40 ,  

i n  t h e  fo rm  of  s t a n d a r d  r e a g e n t - g r a d e  K C l ,  i s  u s e d  t o  s i m u l a t e  s o i l  

and  v e g e t a t i o n  s a m p l e s  f o r  p u r p o s e s  of c a l i b r a t i o n .  I t  h a s  a 

s p e c i f i c  a c t i v i t y  o f  a p p r o x i m a t e l y  830  dpm p e r  gram o f  K C 1  a n d  a 

b e t a  e n e r g y  o f  1.33 mev. I ts a d v a n t a g e s  a r e  p u r i t y ,  l o n g  h a l f - l i f e ,  

c r y s t a l l i n e  fo rm ,  and  low c o s t .  A s eeming  d i s a d v a n t a g e  i s  i t s  b e t a  

e n e r g y  which i s  somewhat h i g h e r  t h a n  t h ~ t  e x p e c t e d  i n  e n v i r o n m e n t a l  

s a m p l e s ;  howeve r ,  t h e  e r r o r  i n t r o d u c e d  b y  t h i s  h i g h e r  e n e r g y  h a s  

b e e n  p r o v e n  i n s i g n i f i c a n t .  

Minimum D e t e c t i o n  L i m i t s *  

0 .24 + 0.048 ( u ~ c / ~ r a m )  - 
6.9 1.1 (uuc /gram)  

Sample 

S o i l  

A c t i v i t y  
a 

P-Y 



I n  p r a c t i c e ,  KC1 i s  s i e v e d  s n d  d i v i d e d  i n t o  a l i q u o t s ,  

i n c r e a s i n g  e a c h  i n  100 m i l l i g r a m  i n c r e m e n t s  f r o m  1 0 0  t o  1200 

m i l l i g r a m s .  These  a l i q u o t s  a r e  t r a n s f e r r e d  t o  s t a i n l e s s - s t e e l  

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

c o u n t e d  i n  t h e  p r o p o r t i o n a l  c o u n t i n g  s y s t e m .  The r a t i o  o f  s a m p l e  

a c t i v i t y  t o  o b s e r v e d  n e t  c o u n t i n g  r a t e  f o r  e a c h  a l i q u o t  i s  p l o t t e d  

as a f u n c t i o n  o f  a l i q u o t  w e i g h t  ( s e e  F i g u r e  9). The c o r r e c t i o n  

f a c t o r  ( r a t i o  c o r r e s p o n d i n g  t o  e a c h  s o i l  o r  v e g e t a t i o n  s a m p l e  

w e i g h t  i s  o b t a i n e d  f r o m  t h i s  g r a p h  a n d  m u l t i p l i e d  b y  t h e  n e t  

s a m p l e  c o u n t i n g  r a t e  t o  o b t a i n  s a m p l e  a c t i v i t y  (dpm) .  T h i s  method  

h a s  b e e n  p r o v e d  u s a b l e  b y  a p p l y i n g  i t  t o  v a r i o u s l y  s i z e d  a l i q u o t s  

o f  u n i f o r m l y  mixed e n v i r o n m e n t a l  s a m p l e s  and  o b s e r v i n g  t h a t  t h e  

r s s u l t a n t  s p e c i f i c  a c t i v i t i e s  f a l l  w i t h i n  t h e  e x p e c t e d  s t a t i s t i c a l  

c o u n t i n g  e r r o r .  






