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s u m m a r i z e d  s e m i a n n u a l l y  I n  - t h e  s e r i e s  " E v a l u a t i o n  o f  R a d i o l o g i  ea1 
Cond i t - ions  i n  t h e  V i c i n i ' t y  . o f  H a n f o r d  f o r  ...", Some d a t a  f r o m  
o f f s i  t e  l o c a t i o n s  a r e  i n c l u d e d i n  t h i s  r e p o r t  f o r  c o m p a r i s o n  w i t h  
s i  m i l  a r  m e a s u r e m e n t s  made o n s i  t e ,  The m a j o r i  t y  o f  r a d i  o c h e m i  c a l  
a n a l y s e s  p r e s e n t e d  i n  t h i s  r e p o r t  w e r e  p e r f o r m e d  by t h e  U, S o  
T e s t i n g  Company, I n c ,  on sarnpl-es c o l l e c t e d  b y  B a t t e l l e - N o r t h w e s  to 

The t e r m  " a n a l y t i c a l  l i m i t , '  as  u s e d  h e r e i n ,  is t h e  c o n c e n -  
t r a t i o n  a t  w h i c h  t h e  l a b o r a t o r y  c a n  m e a s u r e  a  r a d i o n u c l i d e  w i t h  
a p r e c i s l ' o n  o f  + I 0 0  p e r c e n t  a t  t h e  90 p e r c e n t  c o n f i d e n c e ' l e v e l .  
The d e t e c t i o n  l i m i t  f o r  a  s p e c i f i c  r a d i o n u c l i d e ,  v a r i e s  w i t h  s a m p l e  
t y p e ,  s a m p l e  s i z e ,  c o u n t i n g  t i m e ,  a n d  t h e  amoun ts  o f  i n t e r f e r i n g  
r a d i o n u c l  i des p r e s e n t .  The " a n a l y t i  c a 1  l i m i  t s ' h e r e  c h o s e n  t o  
r e p r e s e n t  u p p e r  bounds  t o  t h e s e  f l u c t u a t i n g  d e t e c t i o n  I i m i  t s ,  
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A strmmdry o f  s u r v e i l l a n c e  h i g h l i g h t s  f o r  t h e  p e r i o d '  i s  g iven  below 
wi th  r e f e r e n c e s  t o  t h e  p a g e  number(s )  where more d e t a i l  on.. t h e .  s u b j e c t  . . 

a p p e a r s ,  . . .  
. . 

Columbia R ive r  Water 

Recur rence  of minor o i l  s e e p a g e  i n t o  t h e  r i v ' e r  was n o t e d  a t  
'100-N i n  F e b r u a r y ;  however ,  s a m p l i n g  of  t h e  r i v e r  a t  downstream 

. . l c c a t i o n s  i n d i  c a l e d  on ly  o c c a s i o n a l  oi  1  c o n c e n t r a t i o n s  i n  t h e  r i .ver ' .  
above t h e  d e t e c t i o n  l i m i t  of  0 , 3  ppm ( p a  e  7 ) .  Unusual ly  h igh  
c o n c e n t r a t i o n s  of  s t a b l e  e l e m e n t s  ( F e ,  C 9 ) and r a d i o a c t i v e  Mn-56. were . 
no ted  i n  t h e  r i v e r  d u r i n g  Aprl'l and May as  a  r e s u l t  o f  t h e  ' u n u s u a l l y  
f,ll.rbjd r i v e r  d u r i n g  t h e  s p r i n g . ' r u n o ' f f ,  All o t h e r  r e s u l t s  of r i v e r  
a n a l y s e s  w,ere w i t h i n  - t h e i r  e x p e c t e d  ranges . .  o f  v a r i a t i o n  ( p a g e  7). ' 

. . 

Swalnps,~, and Ponds . . 
. . 

. . T o t a l  b e t a .  and t o t a ' l -  a l p h a  c o n c e n t r a t i o n s  i n  samples  from 'open 
. . w a t e r s r e m a i n e d  w e l l  below t h e  recommended g u i d e s ,  o f  5 0 , 0 0 0  pCi / a  . .  

. ..' d u r i n g  th.e f i r s t  s i x  mczths o f  1969,  G a b l e ,  T ,  ' 2 n d  U swamps 
. . exper i ence 'd  s i  gni f i  ca.n,i d e c r e a s e s  i n  . c o n e e n t r a t C  uns .compared, t o .  . 

. those  measured t h e  y e a r  b e f o r e  (page  '1 '5) .  R e s u l t s  f rom r a d i o . l o g i c a 1  
and b - i o l o g i c a l  a n a l y s e s '  o f  samples  c o l l . e c t e d  from t h e  300 ,Area ponds 
and t r e n c h e s  remained wi t h r ' n  t h l i  e x p e c t e d  range ( p a g e  1 6 ) .  B i o l o g i c a l  
measurements on samples  co1 , l ec t ed  a t  t h e  r i v e r  s h o r e l i n e  se 'epage 
a r e a  ( n e a r  t h e  300 Area)  were ,  below t h e  a p p r o p r i a t e  l i m i t s  f o r  
t h i s  s t r e . t c h  o f  the.  r i v e r  (page  5 ) ,  
. . 

Ai r b o r n e  Radi oac t iv i ,* ty  

A g e n e r a l  . s l i g h t  i n c r e a s e  i n  t o t a l  b e t a  and ' t o t a l  ' a lpha  , . . 

c o n c e n t r a t i o n s  i n  a i  r  d u r i n g  t h e  p e r i o d  bfay-June was a t t r i b u t e d  
t o  worldwide f a l l o u t ,  T o t a l  'be ' ta and a l p h a  c o n c e n t r a t i o n s  

.. s l i g h t l y  e x c e e d i n g  1  ~ C i / m . ~  and 0 ,02  pCi/m3,  r e s p e c t i v e l y . ,  . . 

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

General  i n c r e a s e s  i n  t o t a i  b e t a  and t o t a l  a l p h a  a c t i v i t y  
a t  two a i r - s a m p l i n g  l o c a t i o n s  a t  the,  2UO-East Area were  .no ted  

. from February  t o  May, These i n c r e a s e s  were a t t r i b u t e d  p r i m a r i l y  . . 

t o  w a s t e  hand1 i n g '  a n d . p r o c e s s i n g  o p e r a t i o n s .  , The hi ghes ' t  b e t a  
' c o n c e n t r a t i o n ,  2 , 6  pCi/m3,  d u r i n g  t h e  f i r s t  h a l f  of t h e  y e a r  

o c c u r r e d  a t  t h e  n o r t h  s i d e  of t h e  2 0 0  E a s t  Area ( p a  e  3 1 ) ,  The 
h i g h e s t  c o n c e n t r a t i o n  of a l p h a  a c t i v i t y ,  0 .25 pCi /mj ,  was o b s e r v e d .  
on a  f i l t e r  from t h e  e a s t  s l d e  of 200-Eas t  Area f o l l o w i n g  work on 
t h e  ductwork a t  t h e  Purex f a c i l i t y  P R  vau1.t  (page  40 ) ,  Alpha e n e r g y  
a n a l y s i s  i n d i c a t e d  . 2 3 3 P u ,  and e l  the r  2 3 0 P 1 1  or 2 4 1 A m o  I f  2 3 9 P u  

. .  and 238Pu were p r e s e n t  i n  a  s o l u b l e  fo rm,  t h e i r  c o n c e n t r a t i o n s . .  . . 
a t  t h i s  l o c a t i o n  t e m p o r a r i l y  exceeded t h e  C o n c e n t r a t i o n  Guides 
( A E C M  C h a p t e r  0524) f o r  n o n - o c c u p a t i o n a l l y  exposed  i n d i v i d u a l s ,  



E x c e p t  f o r  t e m p o r a r y  i n c r e a s e s .  a s s o c i a t e d  w i t h  b r i e f  .. . 
! a b o r a t o r y  r e l e a s e s ,  i o d i - n e  co ,ncen . t ra . t ions  c o n t i n u e d  t o  
r ema in  a t  l o v ~  l e v e l s ,  The maximum ' 3 ' 1  c o n c e n t r a t i o n  
n o t e d  d u r i n g  t h e  f i r s t  s i x  months of  1969 \$/as 0 , l  pCi /m3 
I n  t h e  300 Area  d u r i n g  an u n u s u a l  r e l e a s e  f rom a l a b o r a t o r y  
b u i  l d i n g  ( p a g e  2 3 ) ,  The r e l e a s e  was o f  no s i g n i f i c a n c e  i n  t h e  
e n v l r o n - s o  For  c o m p a r i s o n ,  t h e  .maximum I 3 ' I  c o n c e n t r a t i o n  d u r i n g  
t h e  l a s t  h a l f  o f  1 9 6 8  was 0 , 3  pCi /m3 a t  a  200 E a s t  Area  l o c a t i o n ,  

Radi a  t i  on ---. -- 

Only one  i n s t a n c e  o f  r a d i o a c t i v e  p a r t i c u l a t e  c o n t a m i n a t i o n  :. 

was Pound d u r i n g  r o a d  s u r v e y s ,  On  Route  4 s  a  p a r t i c l e  a s s o c i a t e d  
r d i  t h  t h e  s o :  l \!/as d e . t e c t e d  d u r i n g  e a r l y  J u n e ,  An a c t i v i t y  o f  
2 0 , 0 0 0  r j m  ( G M )  a t  t h e  s u r f a c e  was f o u n d ,  w i t h  t h e  m a j o r  gamma 
em5 t t e . r  b e l n g  E"o ( p a g e  4 7 ) .  Dur ing  March ,  Flay, and J u n e ,  low- 
l e v e r  c o n t a m i n a t i o n  ( g e n e r a l l y  <300  c/m with a  maximum o f  G,000 
c/m GI..!. s u r f a c e )  was found  on c o n t r a 1  p l o t  10 on t h e  c a s t  p e r i m e t e r  
of  200 E a s t  Area  ( p a g e  4 9 ) ,  The c o n t a m i n a t i o n  was a s s o c i a t e d  w i t h  
w a s t e  h a n d 7 i n g  and p r o c e s s i n g  o p e r a t i o n s ,  

. . 

. - 
8 .  

.:': An - i n c r e a s e d  i n f  l l ~ r  . o f  f a l l o u t  m a t e r i a i  wzr, p a r t i  a1 l y  
, r . e spons lb :e  f o r  t h e  i n c r e a s e d  e x p o s u r e  r a t e s  m e a s u r e d . a t  most  

. ' l o c a t i o n s  d u r i n g  t h e  f i r s t  h a l f  o f  1969,  The h i g h e s t  a v e r a g e  
e x p o s u r e  r a t e  measured  d u r i n g  t h e  p e r i o d  wzs 1,9 mRlday a t  
t h e  e a s t  c l d e  o f  200 E a s t  Are,a, I n c r e a s e d  e x p o s u r e  r a t e s  
were  a l s o  r e c o r d e d  a t .  a71 700 Area  l o c a t i o n s ,  compared t o  
p r e v l o u s  y e a r s ,  T h i s  was p a r t i a l l y  a t t r i b u t e d  t o  r e a c t o r  
e f f l u e n t  v a p o r s  a s  w e l l  as i n c r e a s e d  f a l l o u t ,  b u t  r e a d i n g s  
were  S n f l u e n c e d  by d ~ s i m e t e r  r e a d e r  p roh l ems  d u r i n g  t h e  
e a r l y  pa r t .  o f  1969 ( p a g e  6 5 ) ,  

The e x p o s u r e  r a t e s  and s u r f a c e  c o n t a m i n a t i o n  l e v e l s  a t  
s h o r e ' i i n e  1o :a t ions  downs t ream f rom t h e  o p e r a t i n g  r e a c t o r s  
were  b e i w  t h o s e  o b s e r v e d  d u r i n g  t h e  l a s t  h a l f  o f  1 9 6 8  and . , 
s f m j l a r  t o  t h o s e  o b s e r v e d  a y e a r  ago ,  The maximum s h o r e l i n e  
e x p o s u r e  r a t e  d u r i n g  t h e  f i r s t  S I X  months o f  1969 was 210 
~ R / h r  o b s e r v e d  on t h e  f a r  s h o r e  o f  D I s l a n d  i n  March,  

l" g n l  F i  L a n t S y  ..: l e s s  t h a n  t h e  400 p R / h r  which was o b s e r v e d  a t  
Power1 j n e  C r o s s i n g  i n  December 1968 ,  kad i  a t i o n  l e v e l s  f rom 
s h o r e l i n e  c o c t a m i n a t i o n  were  t y p i c a l l j l  l e s s  t h a n  300 c jm;  
hawever., a s i n g l e  maximum r e a d i n g  o f .  5 ,000  c/m was o b s e r v e d  
n e a r  t h e  R i c h l a n d  w a t e r  p l a n t  pump house  i n  March ( p a g e  7 4 ) ,  
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111.  COLUMBIA RIVER W A T E R  

Samp l ing  1 . o c a t i o n s  f o r  raw r w t t  an:d d.ri+n.ki-ng \ s a . t e r  a p p e a r  
i n  Map 1.  O n  A p r i l  2 5 ,  1 9 6 9 ,  " C i l  r e a c t o r  was r e t i  r e d .  

--Ravr Wa te r  

Columbia R i v e r  w a t e r  s amp led  above  t h e  H a n f o r d  p r o j e c t  
a t  t h e  P r i e s t  Rap ids  Gauge S t a t i o n  i s  a n a l y z e d  f o r  corn oar is or^ 
w i t h  a n a l y s e s  ~f s a m p l e s  c o l l e c t e d  below t h e  p r o j e c t .  

C o n  c e n t  rz t i r r ,  s o f ,  3 Y ,  9 0 S r ,  95Zr - r i b ,  9 9 ~ ~ ,  and 
l o b ~ u - ~ r ~  d >  w e l l  ua L U L ~ I  d ~ p h a  a c t i v i t y  were  measu red  i n  
mon th ly  composi  t e s  of week ly  g r a b  s a m p l e s  a t  P r i e s t  Rap id s  
and i n  month ly  c o m p o s i t e s  o f  week ly  i n t e g r a t e d  s a m p l e s  a t  
R i c h l a n d .  3H, 9 9 T ~ ,  and l o 6 R u - R h  c o u l d  be p r e s e n t  i n  t h e  
r i v e r  a t  Ri c h l  and a s  a  r e s u l t  of .  g round  wa*te..r mi g ra t - i  on 
f rom t h e  200 Area s  a s  we1 1  a s  a  r e s u l t  o f  w o r l d w i d e  f a l l o u t .  

In  a l l  s a m p l e s ,  95Zr-Nt, 9 9 T c ,  and l o 6 R u - ! ? h  c o n c e n t r : a t i o n s  
we re  a t  o r  below t h e  A n a l y t i c a l  L i m i t  ( A . L . )  which i s  5  pCi/:. 
i n  e a c h  c a s e .  A t  R i c h l a n d  i n  J u n e  a l p h a  a c t i v i t y  was s l i g h t l y  
above t h e  a n a l y t i c a l  l i m i t  ( 1 . 5  p C i / : ,  comnared t o  A . L .  = 
1 .0  p C i / i ) .  

C o n c e n t r a t i o n s  o f  BOSr  and 3 H  a t  P r i e s t  Rap id s  and 
R i c h l a n d  a r e  shown i n  T a b l e  1.  C o n c e n t r a t i o n s  o f  t o t a l  b e t s  
a c t i v i t y  a t  P i n g o l d  appe ' a r  i n  F i g u r e  1.  

T A B L E  1 .  C o n c e n t r a t i o n s . o f  3 H  and 9 0 S r  a t  t h e  
P r i e s t  Rap ids  Gauge S t a t i o n  and a t  
R I  c h l a n d  ( , J a n u a r y - J u n e ,  1 9 6 9 )  

( R e s u l t s  i n  p C i / i )  

3 H 9GSr 
f*l o  n t h . . R i  c h l  a n d  P .  R. - - Ri c h l  and 

J a n u a r y  c 1000  < 1000 c 0 .50  c 0 .50  
F e b r u a r y  < 1,000 < 1000  0 .50  0 .57  
March 2  800 2000  < 0.50 0 .75  
A p r i l  1700  < 1000 0 .52 .: 0 .50  
May 1100  1600 < 0 .50  < 0.50 
J u n e  2  300 1600  < 0 .50  < 0.50 

Biolocj i  c a l  measurements  o f  Columbi a  R i v e r  w a t e r  s a m p l e s  
l e c t e d  s emi -mon th ly  f rom V e r n i t a , . 1 0 0 - F ,  and Nor th  R i c h l a n d  
e a r  i n  T a b l e  2 .  T h e  Colurnb4a R i v e r  f rom t h e  Wash ing ton-  
qon b o r d e r  t o  .Grand Coulee  Dam.. i s  i n  C l a s s  A a c c o r d i n g  t o  
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BIOLOGICAL ~ ~ E A S U R E M E N T S  IN THE COLUMBIA RIVER ( J a n u a r y - J u n e ,  1 9 6 9 )  

Verni  t a  100-F f l o r t h  R i c h l a n d  
' -  C o l i f o r m  Co l i fo r rn  Co l i fo r rn  

c o u n t /  E n t e r o c o c c i  B O D  c o u n t /  E n t e r o c o c c i  B O D  coun t i  E n  t e r o c o c c i  000  
Date  . 100 ml c ~ o u n t / 1 0 0  rnl mg/?. 100  ml c o u n t / 1 0 0  ml mg l t  100 m i  c o u n t / 1 0 0  ml mg/c - 



t h e  W a s h i n g t o n  s t a t e  w - a t e r  q u a l i t y  s t a n d a r d s * ,  F o r  C l a s s  A 
r i v e r s ,  t o t a l  c o l i f o r m  o r g a n i s i m s  s h a l l  n o t  e x c e e d  m e d i a n  
v a l u e s  o f  2 4 0  p e r  1 0 0  mn. w i t h  l e s s  t h a n  20% o f  t h e  s a m p l e s  
e x c e e d i n g  1 0 0 0  p e r  1 0 0  ma when a s s o c i a t e d  w i t h  a  f e c a l  
s o u r c e ,  

E n t e r o c o c c i  i n  a d d i t i o n  t o  c o l i f o r m  a r e  m e a s u r e d  a s  
a n  i n d i c a t i o n  o f  c o n t a m i n a n t s  o f  f e c a l  o r i g i n ,  

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

a t  100-N was  n o t e d  i n  F e b r u a r y ,  F u e l  o i l  m e a s u r e m e n t s  were 
i n i t i a t e d  o n . s p e c i a 1  g r a b  a n d  i n t e g r a t e d  s a m p l e s  d o w n s t r e a m  
f r o m  t h e  a p p a r e n t  s o u r : c e ,  P o s s i b l e  s o u r c e s  were t h o u g h t  t o  
be a  f u e l  o i l  l i n e  w i t h  a s l o w  1 -eak  o r  an e a r t h  f r a c t u r e  
f r o m  t h e  s e v e r e  w i n t e r  w e a t h e r  w h i c h  c o u l d  h a v e  r e l e a s e d  o i  1  
t r a p p e d  f r o m  t h e  p r e v i o u s  l e a k  o f  1 9 6 7 ,  I n  A p r i l ,  D U N  
p e r s o n n e l  c o m p l e t e d  h y d r o s t a t i c  t e s t i n g  o f  a 1  1  l i n e s  a n d  
t a n k s  i n  t h e i r  u n d e r g r o u n d  o i l  s t o r a g e  a-re;a a t  100-N a n d  
f o u n d  n o  a p p a r e n t  l e a k s ,  D u r i n g  t h i s  p e r i o d ,  w e e k l y  s a m p l e s  
o f  r i v e r  w a t e r  f r o m  1 0 0 - F  i n d i c a t e d  o c c a s i o n a l  c o n c e n t r a t i o n s  
o f  f u e l  o i l  a b o v e  t h e  a n a l y t i c a l  l i m i t  o f  0 , 3  ppm, b u t  n o n e  
e x c e e d e d  1,O ppm,' The h i g h e s t  c o n c e n t r a t i o n  n o t e d  was  i n  a  
s p e c i - a 1  g r a b  s a m p l e  f r o m  100-D on A p r i l  I ,  1 9 6 9 ,  a t  3 . 4  ppm, 
b u t  s u b s e q u e n t  s a m p l e s  i n d i c a t e d  < 0 , 5  ppm, F u e l  o i l  s a m p l i n g  
was  d i s c o n t i n u e d  on J u l y  1  s i n c e  r e . p o r t - e d  c o n c e n t r a t i o n s  
r e m a i n e d  n e a r  t h e  a n a l y t i c a l  l i m i t  a n d  n o  f u r t h . e r  s i g h t i n g s  
o f  o i l  w e r e  r e p o r t e d  a t  100-N, 

R e s u l t s  o f  c h e m i c a l  a n a l y s e s  o f  r a b  s a m p l e s  o f  r i v e r  
w a t e r  c o l l e c t e d  a t  V e r n i t a  a n d  1 0 0 - F  9 a b o v e  a n d  b e l o w  t h e  
p r o d u c t i o n  r e a c t o r s )  a s  r e p o r t e d  by D o u g l a s - U n i  t e d  N u c l e a r  
a r e  shown i n  T a b l e s  3  a n d  4 ,  The  h i g h e r  c o n c e n t r a t i o n s  o f  
i r o n  o b s e r v e d  i n  A p r i l  a n d  May a t  b o t h  V e r n i t a  a n d  1 0 0 - F ,  
a n d  t h e  u n u s u a l l y  h i g h  c h l o r i d e  i o n  c o n c e n t r a t i o n  i n  A p r i l  
a t  1 0 0 - F  were p r n h a b l y  a r e s u l t  o f  t h e  u n u s u a l l y  t u r b i d  
r iver  c o n d i t i o n s  a s s o c i a t e d  w i t h  s p r i n g  r u n o f f ,  S p e c i  a 1  
a n a l y s e s  f o r  s t a b l e  m a n g a n e s e  were r e q u e s t e d  when i n c r e a s e d  
56Mn c o n c e n t r a t i o n s  w e r e  n o t e d  i n  A p r i l ,  T h e s e  r e s u l t s  a l s o  
a p p e a r  i n  T a b l e s  3  a n d  4 ,  

l * A R e g u l a t i o n  R e l a t i n g  t o  W a t e r  Q u a l i t y  S t a n d a r d s  f o r  
I n t e r s t a t e  a n d  C o a s t a l  W a t e r s  o f  t h e  S t a t e  o f  W a s h i n g t o n  
a n d  a  P l a n  f o r  I m p l e m e n t a t i o n  a n d  E n f o r c e m e n t  o f  s u c h  
s t a n d a r d s ,  W a t e r  P o l l u t i o n  C o n t r o l '  C o n ~ r n i s s i o n ,  S t a t e  o f  
W a s h i n g t o n ,  December  4 ,  1 9 6 7 ,  . . 

. ... . ,  - . *, . 



T A G L E .  3 '. 

Diss P h t h  11.0. I-tard- 
P C  C 1 Date r9g Fe C u  Ca SO Fl n ' C  - A .  A l k .  n e s s  S o l i d s  

-4 - 4- - - 2 -  -- - 

i4A - Not  a n a l y z e d ,  
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TABLE 4 

CIIE!.lICAL CHARACTERISTICS OF COLlJt4OIA R I V E R  !+JI\TEP AT 1 0 8 - F  ARE[ -.-. -- ...-- I.--.-.-.. 

1 \ 3iJ :. !-.) 

D i s s  P h t h  r4.9. 
I!.jte 1-19, Fe C U  PO; C 1 :.4n . P 

" _ I  _) - C a  SO, - - - -.- -7- 1 A l k . .  
I_ Y__ 

;4,4 - ? j o t  a n a l y z e d ,  

il a r d -  
n e s s  S o l i d s  



TOTAL BETA ACTIVITY OF COLUMBIA RIVER WATER (GRAB SAhilPLES 
RINGOLD 

0 B e t a  --- A n a l y t i c a l  L t m t t  

R I N G O L D  - F A R  S H O R E  

I 

H J J  A S : O  N D J  F M A  M J  

1 9 6 8 - 1  9 6 9  
(14 M o n t h s )  



D r i n k i  n g  \ . l a te r  -- 
D r i n k i n g  Ma . te r  g r a b  s a m p l e s -  t a k e n  w e e k l y  f r o m  199 -K ,  

100-15, a n d  20.3-W a.nd m o n t h l y  f r o m  t h e  B - Y  t e l e p h o n e  e . u . c l ~ a n ~ e  
w e r e  a n a l y z e d  f o r  t o t a l  b e t a  a c t i v i t y  ( F i g u r e s  2  a n d  3 ) .  
F o l l o w i n g  t h e  r e t i r e m e n t  o f  " C "  r e a c t o r  i n  A p r i l ,  t o t a l  ! ) e t a  
c o n c e n t r a t i o n s  i n  100-K d r i n k i n g  w a t e r  d e c r e a s e d  t o  b e l o w  
t h e  a n a l y t i c a l  l i m i t  ( .02 c/m/n; ) .  

The m o n t h l y  G I - ' t r a c t  dose f r o m  d r i n k i n g  1 0 0 - 3  v :a te r  
( F i g u r e  3 )  i s  e s t i q a t e d  f r o m  m o n t h l y  i s o t o p i c  and  t i e e k l y  
t o t z l  b e t a  a n a l y s e s .  The assumed i n t a k e  o f  w a t e r  i s  0 . 9 3  
li t e r r / d a y ,  f o r  5  days!week, and  50 ! . r e e k s l y e a r .  The i n t a k e  
i s  b a s e d  on d i e t a r y  s u r v e y s  o.T 3,257 E i c h l a n d  a d u l t s  t h a t  
i n d i c a t e  an a v e r a g e  l o c a l  d z i l y  w .a te r  i n t a k e  o f  1 .86  
l i t e r s / d z y  o f  w h i c h  o n e - h a l f  i s  assumed t o  be  a t  t h e  n l 2 c c  
o f  w o r k ,  D u r i n g . t i ? e  f i r s t  s i x  m o n t h s  o f  1 9 6 9 ,  t h e  e s t i : n ? t e d  
G I  - t r a c t  dose  f r o m  d r i - n k i n g  100-?I w a t e r  was a b o u t  9 mrem 
n r  n.G? n f  I;--:+ f.-r n o n - n c c ! r n a - t i o n a l l v  e-xoo-sed i n d i v i d ~ r a l s  ! 

c o p n a r e d  t o  1 3  !;;re- c i u r i n y :  ti.12 f i r s t  S :  x t ?on t : l r ;  !;: 1'Sf . .  



TOTAL BETA ACTIV ITY  OF DRINKING WATER (GRAB) SAMPLES 
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0 . 0 1  
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1968-1  969  
( 1 4  M o n t h s )  



TOTAL BETA ACTIV ITY  OF D R I N K I N G  WATER (GRAB)  SAMPLES 
AND ESTIMATED G I  TRACT DOSE 

J 

'. ESTIMATED DOSE TO G I  TRACT FROM 100-N AREA DRINKING VATER 

• B e t a  --- A n a l y t i c a l  L i m i t  
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SAMPLING LOCATIONS 

Sampling Location 



I V .  SWAMPS, DITCHES, AND PONDS 

W a t e r  

Open w a t e r s  n e a r  t h e  200  and 300 A r e a s  w h i c h  may b e  
u s e d  b y  m i g r a t o r y  w a t e r f o w l  a r e  r o u t i n e . 1 ~  s a m n l e d  a t  t h e  
l o c a t i o n s  shown i n  Map 2. Grab  s a m p l e s  w e r e  c o l  ~ e c t e d  m o n t h l y  
r v i  t h  t h e  e x c e p t i o n s  o f  t h e  300 A r e a  P r o c e s s  Pond I n l e t  w h i c h  
i s  a  w e e k l y  c u m u l a t i v e  s a m p l e ,  a n d  t h e  2 3 1  D i t c h  O u t l e t  
w h i c h  i s  a  w e e k l y  g r a b  samp le .  T o t a l  a l p h a  and  t o t a l  b e t a  
c o n c e n t r a t i o n s  i n  s a m p l e s  c o l l e c t ~ r l  d u r i n g  J a n u a r j - J u n e ,  1 9 6 9 ,  
w e r e  beln1.l V , 0 0 0  p C i / i ,  t h e  c ! j i f f 8 2  f o r  open w a t e r s  (4E~ i .1 ,  
C h a p t e r  3 5 1 3 ? ,  

R a d i o c h e m i c a l  r e s u l t s  f o r  t i l e  2 0 0  A r e a  s u r f a c e  w a s t e  
w a t e r  s a m p l e s  ar,e shown i n  ~ i g u r e s  4 - 6 .  D a t a  f o r  t h e  300 
A r e a  P r o c e s s  Pond i n c l u d e  b o t h  r a d i o c h e m i c a l  and  c h e ~ n i  c a l  
a n a l y s e s  ( F i g u r e  7  a n d  T a b l e  5 ) .  

B i o l o g i c a l  measu ren ien ts  o f  s a m n l e s  f r o m  t h e  300 A r e a  
l e a c h i n g  t r e n c h  a n d  t h e  r i v e r  s h o r e l i n e  s e e p a g e  a r e a  a r e  
s u m m a r i z e d  i n  T a b l e  ' 8 .  

. - 1. ---., 2 0 0  A r e a  Ialaste I , l a t e r s  

No sam? l e s  w e r e  c o l  l e c t e d  i n  J a n u a r y  a t  T-S~.iarriq, U-S!aranp, 
Redox Swam?, 6-S\varn?, o r  t h e  L a u n d r y  D i t c h  b e c a u s e  t h e  swamps 
w e r e  . f r o z e n .  

I n c r e a s e d  t o t a l  b e t a  c o n c e n t r a t i o n s  w e r e  n o t e d  i n  t h e  
2 0 0  ) l e s t  A r e a  222-S s.warnp i n  June .  The p r i n c i p a l  gamma 
e m i t t e r  was 1 2 7 ~ s - 1 3 7 m ~ a  ( 1 5 0 0  p C i / : ) .  

1 3 7 ~ s - 1 3 7 m ~ a  was d e t e c t e d  i n  s a m p l e s  c o l l e c t e d  f r o m  T- 
Swamp d u r i n q  J a n u a r y ,  F e b r u a r y ,  and M a r c h  ( 1 3 3 0 ,  21393, and  
530  pCi/;.) and  t h o s e  c o l l e c t e d  f r o n  222-S Swamp i n  J a n u a r y ,  
M a r c h ,  A p r i l ,  and  June  ( 2 0 0 ,  2 7 0 ,  320 ,  and  1 5 0 0  o C i / r ) .  
1 3 1 1  was d e t e c t e d  i n  a s i n g l e  s a r n ~ l e  f r o m  B-Swamp i n  F e b r u a r y  
( 1 8 0  p C i / ; ) .  I n  a d d i t i o n  t o  t h e  p r e v i o u s l y  m e n t i o n e d  r a d i o -  

. - n u c l i d e s ,  t h e  a c t i v a t i o n  p r o d u c t s  5 1 C r  and  6 5 Z n  w e r e  
o c c a s i o n a l l y  d e t e c t a b l e  a t  c o n c e n t r a t i o n s  somewhat  b e l o w  
t l i o s e  o b s e r v e d  i n  t h e  C o l u m b i a  R i v e r ,  as e x n e c t e d  s i n c e  
r i v e r  w a t e r , i s  t h e  s o u r c e  o f  c o o l i n g  w a t e r  d i s c h a r g e d  t o  
t h e s e  p o n d s .  . 

e 2. 300 A r e a  P r o c e s s  Pond - 
,' 

T o t a l  b e t a ,  u r 2 n i u m ,  n i t r a t e  i o n ,  and  h e x a v a l e n t  c h r o m i u m  
i o n  c o n c e n t r a t i o n s  m e a s u r e d  i n  w e e k l y  c u m u l a t i v e  s a m p l e s  
c o l l e c t e d  n e a r  t h e  i l l l e t  o f  t h e  300 A r e a  p r o c e s s  p o n d  a p p e a r  



i n  F i g u r e  7,  The c o n c e n t r a t i o n  of uranium i s  based  on a  
measurement of t o t a l  a l p h a ,  Monthly a v e r a g e  f l u o r i d e  i o n  
measurements  a p p e a r  i n  Tab le  5 ,  

TABLE 5 ,  

Month 

J a n u a r y  2 ,6  

February  1 , 6  

March 4 ,  1  

Apri 1  5.1 

June  

*Nk - Not Analyzed 

3,  300 Arcs S a ~ i t a r y  Waste 

Samples were c o l l e c t e d  monthly from t h e  300 Area l e a c h  
t r e n c h  and from t h e  r i v e r  s h o r e l i n e  s e e p a g e  a r e a ,  Ana lyses  
f o r  co l  i  f ~ r m ,  e n t e r o c o c c i  ( f e c a l  b a c t e r i  a )  and B O D  ( b i  o- 
chemica l  oxygen demand) a r e  summarized i n  Tab le  6 ,  

Game B i r d s  

Game b i r d s  t h a t  have u t i l i z e d  swamps o r  ponds r e c e i v i n  9 l ow- leve l  r a d i o a c t i v e  w a s t e s  may c o n t a i n  32P, 6 5 Z n ,  137Cs-' 7mBao 
and o t h e r  r a d i o n u c l i d e s ,  Table  7 shows t h e  r e s u l t s  o f  r a d i o -  
a s s a y s  o f  t h e  muscle  o f  ducks c o l l e c t e d  from Gable Swamp and, 
Redox Swamp i n  e a r l y  J a n u a r y ,  For compar i son ,  t h e  maximum 
c o n c e n t r a t i o n  of  1 ? 7 C s - 1 3 7 m ~ a  i n  game b i r d s  col  l e c t e d  n e a r  
swamps d u r i n g  December 'I968 was 500 pCi /g ,  



TABLE 6 

Date  C o l l f o r m / 1 0 0  ml E n  t e r o c o c c i  1-100 ml B0.D mgla 

Date  C o l i f o r m / 1 0 0  ml E n t e r o c o c c i  / I 0 0  ml B O D  mg/a 

1-21-69 2  30 
2-18  50 

200 
26 

3-1 9  1 0  70 3  10  
4-22 10 3 0 2  29  3 , 6  
5-20 
6 -24  

20 
120 

9  4 , 4  
90 3 ,  4 



TABLE 7 

.CONCENTRATIONS OF SELECTED RADIONUCLI D E S  T I 4  TIIE 1-iUSCLE 
OF DUCKS COLLtCTED PIEAR PEDOX SI.IAI.IP AND G A B L t  f ~ O U V 1  77rW3mW . --. ! I -- a 

( n C i / y )  

Redox  Swamp 

D a t e  S p e c i e s  3 2 ~  - K -- 6 5 Z n  I 3 " c S  1 3 7 c S , 1  -- 3 7 m ~ ~  

1 - 3 - 6 9  Ruddy  Duck  2.5 ~ 4 . 0  <0 .62  ~ 1 . 4  70. 

1 - 3 - 6 9  Ruddy  Duck  80. 5 .2  € 0 . 4 4  5 .4  3 9 0  

. - - ., 

1 - 7 - 6 9  B u f f l e h e a d  Q 7 .., 5.4 ~ 0 . 5 2  5 . ,--*., 3 9 9  

1 - 3 - 6 9  B u f f  l e h e a d  9.2 5.0 < 0 . 5 7  5.7 4 2 0  

1 - 3 - 6 9  B u f f l e h e a d  . .  6.1 4.9 ~ 0 . 7 4  4.2 2 9 0  

1 - 3 - 6 9  Gr. I l i n g e d  T e a l  5.2 <2.6 < 0 . 4 1  8.4 3 8 0  

1 - 3 - 6 9  Gr. Gl inged  T e a l  40. 4.6 ~ 0 . 4 1  1.6 1 3 0  

9, * 



RAD IOACTl V lTY  OF WASTE WATER SAMPLES 
200-WEST AREA 

A A l p h a  

e B e t a  

U SWAt lP  N O R T H  

U 
C 1  
0 
u M J  J A S  O N  D J F M  A M  J  

L ' R E D O X  SWAMP N O R T H E A S T  

2 l o 5  I 
.C I 

U . M J J  A S 0  N D  J F M  A M J  

T  SWAMP N O R T H  

u 

z 1  
u M J  J A S O  N D  J F M  A M J  

i 1 9 6 8 - 1  9 6 9  
' ( 1 4  M o n t h s )  

L 



RAD IOACTlVlTY OF WASTE WATER SAMPLES 
'200-WESTXREA 
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Figure 6 

RADIOACTIVITY OF WASTE WATER SAMPLES 
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WASTE WATER ANALYSES 
300 AREA 
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V ,  AIPBORNE R A D I O A C T I V I T Y  

R e s u l t s  o f  r o u t i n e  sampl5i.ng o f  th.e a t m o s p h e r e  f o r  r a d i o -  
a c t i v i t y  a t  20 l o c a t i o n s  w i  t h . i n  t h e  H'anford R e s e r v a t i o n  (Map 3 )  
a r e  shown i n  F i g u r e s  9 -19 ,  ( S a m p l i n g  f o r  c h e m i c a l  p o l l u t a n t s  
i n  t h e  a t m o s p h e r e  i s  c o n d u c t e d  and r e p o r t e d  by Hanfo rd  E n v i r o n -  
men ta l  H e a l t h  F o u n d a t i o n ,  ) 

The s a m p l i n g  e q u i p m e n t  s h e 1  t e r e d  i n  s m a l l  b u i l d i n g s  d e s i  gna te 'd  
"614" ,.raws - a i r  a t  a  f l o w  r a t e  o f  1 , s  c fm . . t h rough  HV-70 f i l t e r  
p a p e r  and t h e n  t h r o u g h  a . s o l u t i o n  of  NaOH f o r  r a d i o i o d i n e  
c o l l e c t i o n ,  The normal  s a m p l i n g  p e r i o d .  i s  one  week,  The g r o s s  
b e t a  a c t i v i t y  o f  p a r t i c u l a t e s  c o . l l e c t e d  on t h e  f i l t e r  p a p e r  d u r i n g  
the. s a m p l i n g  p e r i o d  ( c a l c u l . a t e d  a s  90Sr -Y)  i.s r e . p o r t e d  a s  t o t a l  
b e t a ,  

In  J a n u a r y ,  r a d i o i  o d i n e  measure-ments  on t h , e  200-West West 
C e n t e r  s amp le  were  d i s c o n t i n u e d ,  The 300 Area s a m p l i n g  l o c a t i o n  
was moved f rom a  s o u t h - c e n t r a l  t o  a  w e s t - ' c e n t r a l  l o c a t i o n  i n  
l a t e  March, The 100-N Area s a m p l i n g  l o c a t i o n  was moved f rom t h e  
ml 'ddle o f  N Area  t o  t h e  n o r t h  s i d e  o f  WPPSS a r e a  s.o.uthwest of  N 
Area  i n  m i d - A p r i l ,  A t  t h e  end  o f  J u n e ,  t h e  s a m p l i n g  l o c a t i o n  a t  

. t h e  o l d  Hanfo rd  t o w n s i t e  was d i s c o n t i n u e d ,  

Dur ing  J a n u a r y  and F e b r u a r y ,  some s a m p l e s  we re  n o t  c o l l e c t e d  
b e c a u s e  of  e q u i p m e n t  d i  f f i  cu l  t i e s  due t o  e x t r e m e l y  c o l d  w e a t h e r ,  

Dur ing  t h e  p e r i o d  J a n u a r y - J u n e i  1 9 6 9 ,  s e v e r a l  t r a n s i e n t  
i n c r e a s e s  i n  " 3 % 1  were  o b s e r v e d ,  The maximum o f f s i t e  1311  
c o n c e n t r a t i o n  was 0 , l  pCi/m3 measured  a t  Bye r s  Land ing  ( a c r o s s  
f rom t h e  300 Area)  on J a n u a r y  20-28 ,  1969., f o l l . o w i n g  a  
t r a n s i e n t  i n c r e a s e  i n  l 3 I I  r e l e a s e s  from a  1 . a b o r a t o r y  b u i l d i n g ,  
The maximum o n s i t e  13 ' 1  c o n c e n t r a t i o n  was a l s o  0 , l  pCi/m3 
and was measured  i n s i d e  t h e  300 Area d u r i n g  t h e  p e r i o d  J u n e  2 
t h r o u g h  J u n e  6 ,  1969 ,  T h i s  h i g h  v a l u e  was a l s o  t h e  r e s u l t  
o f  an i n c r e a s e d  r e l e a s e  f rom a  300 Area l a b o r a t o r y  f a c i l i t y ,  
These  r e l e a s e s  d i d  n o t  r e s u l t  i n  any m e a s u r a b l e  i n c r e a s e s  i n  
r a d i a t i o n  d o s e s  t o  t h e  t h y r o i d s  o f  l o c a l  r e s i d e n t s ,  Other 
t r a n s i e n t  i n c r e a s e s  of  a  l e s s e r  magn i tude  we re  n o t e d  a t  
s c a t t e r e d  o n s i  t e  l o c a t i o n s  t h r o u g h o u t  t h e  s i  x-month p e r 1  od ,  

T o t a l  B e t a  

A month-by-month summary o f  t r a n s i e n t  c h a n g e s  I n  t o t a l  
/ 

b e t a  a c t i v i t y  i s  g i v e n  below,  T a b l e  8 shows C o n c e n t r a t i o n  
Guides  f o r  s e l e c t e d  r a d i o n u c l i d e s  i n  a i r ,  T a b l e  9 c o n t a i n s  
r e s u l t s  o f  gamma s c a n s  on e n v i r o n m e n t a l  a i r  f i l t e r s ,  and 
T a b l e  10 shows the  a v e r a g e  1311  and p a r t i c u l a t e  t o t a l  b e t a  
a c t i v i t y  i n  a i r  a t  v a r i o u s  l o c a t i ' o n s ,  
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TABLE 8 
\ 

CONCENTRATION GUIDES FOR SELECTED RADIONUCLIDES 
S 114 U ~ P ~ T ~ N ~ A R E A S *  - - 

R e d i o n u c l i d e  9 0 ~ r  9 5 Z r  l 0eRu  1311 1 3 4 ~ s  1376s 140Ba 144Ce.238pu 239pU 2 4 0 ~ ~  2 . 4 1 ~ ~  uU-Nato  
s- 

---------d 

. M o s t  R e s t r i c t i v e  
C G  30 1000 200 100 400 500  1000 200 0,07 6.06 0.06 0.2 2  

I n s o l u b l e  o r  
. "  S o l u b l e  ( s )  (I) (11 ( s )  ( I ) '  ( 1 1  (I) ( 1 )  ( s )  ( s )  ( s )  ( s )  ( 1 )  

NOTE: F o r  a  m i x t u r e  o f  unknoYn r a d i o n u c l i d e s  w i t h  no a l p h a  e m i t t e r s  n o r  w i t h  2 2 7 A ~  
. p r e s e n t ,  t h e  c o r r e s p o n d i n g  C G  i s  1  pCi /m3.  

, , 

I .  
* AEC Append i x  0524, Annex A, T a b l e  11, Column I ,  ( a p p r o v e d  ~ o v e m b e r  8, 1968) .  These .. . 

C o n c e n t r a t i o n  Gu ides  a,re f o r  i n d i v i d u a l s .  F o r  t h e  g e n e r a l  p o p u l a t i o n ,  t h e  a p p r o p r i a t e  
I .  c o n c e n t r a t i o n  Guide'  w o u l d  be o n e - t h i  r d  o f  t h e  l i s t e d  v a l u e s .  
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TABLE 9 

G A M M A  EMITTERS t1EASI:RED ON SELECTED A I R  FILTERS ( ' January -June ,  1 9 6 9 )  
(pC1 / m 5 )  

I n c l u s i v e  
Da tes  9sZr.-!lb 1 0 6 ~ u - ~ h  1 3  1 1  1 3 4 c s  1 3 7 ~ ~ , 1 3 7 ~ ~ ~  1 ' + 0 ~ ~ - L a  1 4 4 C e - P r  - 

200 EEC 

200 E S E  
03 



TABLE 9 (C .on t i nued )  
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I n c l u s i v e  
Da tes  g 5 ~ r - ~ b  l o 6 R u - ~ h  1311  1 3 4 ~ ~  . 1 3 7 c s - 1  3 7 m ~ ~  . . 1 : 4 o . ~ ~ - . ~ a  . . l . 4 4 ~ ~ . ~ , ~  

_I 

200 ENC 

200 W W C  

L 

R a t t l e s n a k e  S p r i n g s  

H a n f o r d  
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TABLE 9 ( C o n t i n u e d )  

I n c l u s i v e  
D a t e s  9 5 Z r - N b  l o 6 R u - R h  1 3 1 1  1 3 4 c s  1 3 7 c s ,  1 3 7 m ~ a  l b O B a - L a  

B y e r s  L a n d i n g  

ldas h t u c n  a  

* A l s o  a  p e a k  a t  60  k e V  was o b s e r v e d  a n d  was a t t r i b u t e d  t o  f a l l o u t .  



TABLE 1 0  

A V E R A G E  1 3 ' 1  AIID P A R T I C U L A T E  T O T A L  B E T A  -- 
CONCENTRAT1 O N S  I N  T H E  ATMOS-PHERF 

1 3 1.1 Tot-a1 -13.e-ta 
Jan -  June i a n - J u n c ;  

L o c a t i o n  . 1965 1966  1 9 6 7  1 9 6 8  1969 
7 ---- 1965 1966  1967 1 9 6 8  1969  ---- 
100 A r e a s  I 0 ,03  0.20 . 0.02 0,02 0.01 0,44 0,29 0 .34  U.30 0 ,29  

O t h e r  On- 
P i  an t 3 L o c a =  
t i  ons 0.05 0.20 0.04 0,02 0.02 0 .34  0,24 0,26 0.20 0 ,24  

.. . 
100-B,  K ,  N ,  D, and  F d u r i n g  1969.  .- I . ,  . . 

2 , 200  West :  No r theas t ,  Redox,  West  C e n t e r ,  E a s t  C e n t e r ;  and  2 0 0  E a s t :  
West  C e n t e r ,  S o u t h e a s t ,  N o r t h  C e n t e r ,  and E a s t  C e n t e r  d u r i n g  1969.  

3 , !.l idway, R a t t l e s n a k e  S p r i n g s ,  Emergency  R e l o c a t i o n  C e n t e r ,  \(ye 
B a r r i c a d e ,  H a n f o r d ,  and  300 A r e a  d u r i n g  1969,  



Genera l  i n c r e a s e s  i.n t o t a l  b e t a  a c t i v i t y  i n  t h e  a i r  i n  
200 E a s t  Area i n  March t h r o u g h  A p r i l  r e s u l t e d  p r i m a r i l y  f rom 
w a s t e  hand1 i n g  and p r o c e s s i n g  o p e r a t i o n s ,  The maximum t o t a l  
b e t a  c o n c e n t r a t i o n  on a  week ly  f i l t e r  ( 2 . 5  pCi/m3)  o c c u r r e d  
a t  200 E a s t  Nor th  C e n t e r  i n  mid-March,  T o t a l  b e t a  a c t i v i t y  
was g e n e r a l l y  1  ower d u r i n g  January-March  t h a n  d u r i n g  A p r i  1-  
J u n e  a t  l o c a t i o n s  o t h e r  t h a n  200 E a s t  Area ,  As a  r e s u l t  
o f  i n c r e a s e d  f a 1  l o u t ,  month ly  a v e r a g e  t o t a l  b e t a  c o n c e n t r a t i o n s  
f o r  J u n e  r a n g e d  f rom 0 , 4  t o  0 , 6  p C i / m 3  a t  most  l o c a t i o n s ,  
E x c e p t i o n s  were  a v e r a g e s  f o r  two o n s i t e  l o c a t i o n s  i n  t h e  
200 E a s t  Area ( 1 ,  and 0 , 7  pCi /m3)  and t h e  a v e r a g e s  f o r  two 
o f f s i t e  l o c a t i o n s  (Washtucna  and Moses L a k e ) ,  b o t h  0 , 9  
pCi/m3, 

. . . , % t 

Fe- b  r u a.ry : 

A t  200 -Eas t  Nor th  C e n t e r  i n  e a r l y  F e b r u a r y ,  a  somewhat 
h i g h e r  t h a n  u s u a l  c o n c e n t r a t ' i o n  o f  t o t a l  b e t a  a c t i v i t y  i n  
t h e  a t m o s p h e r e  was n o t e d  ( 0 , 7 6  pCi/m3 on a  f i l t e r  removed 
2 - 3 - 6 9 ) ,  I t  was t h o u g h t  t o  be due t o  w a s t e  h a n d l i n g  
p r a c t i  c e s ,  

. - In  l a t e  F e b r u a r y ,  u n u s u a l  b e t a  and a l p h a  a c t i v i t y  we re  
n o t e d  on a  p a r t i c u l a t e  f i l t e r  f r om 2 0 0 - E a s t  t as t ' : '%ente r  
( T 0 4  p C i ~ / r n ~  and 0 , 0 2 3  p C i a / m 3  on t h e  . f i  l t e r  removed 
2-24-69)  f o l l o w i n g  t h e  c l e a n i n g  o f  t h e  152A d i v e r s i o n  box 
a t  t h e  A w a s t e  t a n k  f a rm ,  The p r i n c i p a l  gamma e m i t t e r s  
were  I 4 O ~ a - L a ,  14 '+Ce-Pr  137Cs-Ba,  95Zr-Nb,  and 1311  ( 0 , 5 4 ,  
0 , 4 4 ,  0 , 3 0 ,  0 .14 ,  and 0 , 0 2  pCi /m3,  r e s p e c t i v e l y ) ,  

-. 

March: 

H i g h e r  t o t a l  b e t a  a c t i v i t y  a t  ZOO-East Nor th  C e n t e r  
and 2 0 0 - E a s t  E a s t  C e n t e r  i n  e a r l y  March ( 0 , 6 2  and 0 , 5 6  
pCi/m3,  r e s p e c t i v e l y  d u r i n g  2 -24  t o  3 -3-63)  w a s  a t t r i b u t c d  
t o  t h e  s p r e a d  of  a  f i n e  powder f rom c o n t a m i n a t e d  e q u i p m e n t  
n e a r  t h e  2 0 0 - E a s t  Nor th  C e n t e r  s a m p l i n g  l o c a t i o n  on 2-25-69,  

In  e a r l y  March,  s p e c i a l  gamma s c a n s  o f  p a r t i c l e  f i l t e r s  
were r e q u e s t e d  f o l l o w i n g  a  p a r t i c u l a t e  r e l e a s e  a t .  P u r e x  
s t a c k ,  l o 6 R u - R h  and 95Zr-Nb were  d e t e c t e d  on t h e  2 0 0 - E a s t '  
Nor th  C e n t e r  f i l  t e r  and 95Er-Nb,  1 3 4 C ~  and '37Cs- '37mBa 
were  d e t e c t e d  on t h e  2 0 0 - E a s t  E a s t  C e n f e r  f i l t e r  removed 
on March 6 ,  1969,  Low-level  a c t i v i t y  [300 c/m ( G M )  maximum] 
was d e t e c t e d  on a  c o n t r o l  p l o t  ( p a g e  5 0 ) ,  

/ 

I n c r e a s e d  c o n c e n t r a t i o n s  o f  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  c o n t i n u e d  t o  be o b s e r v e d  a t  200-Eas t Area 
w i t h  t h e  h i  ghes  t c o n c e n t r a t i  ons  o c c u r r i n g  i n  m i  d-March a t  
ZOO-East North  C e n t e r  (2 , s  p c i / m 3  d u r i n g  3-10 t o  3 -17 -69 ) ,  



These i n c r e a s e s  were  a s s o c i a t e d  p r i m a r i  l y  w i t h  w a s t e  h a n d l i n g  
and  p r o c e s s i n g  o p . e r a t i o n s .  

M a j o r  gamma e m i t t e r s  d e t e c t e d  on t h e  2 0 0 - E a s t  N o r t h  
C e n t e r  f i l t e r  were  137Cs ,  95Zp-N.b-p 1.Q6R~-Rh., 144Ce-P r ,  
134Cs., and 1 3 1 1  w i t h  c o n c e n t r a t i o n s  o f  2,0, ZOO, 1.0, 0.99, 
0.36, and 0.14 pC i /m3  r e s p e c t i v e l y ,  These r e p r e s e n t  0.4, ' 

0,2, 00.5, 0,5,, O009,  and 0,14 pe rc ,en t  ' o f  . the C o n c e n t r a t i o n  
Gu ides  f o r  i n d i v i d u a l s  i n  u n c o n t r o l l e d  a r e a s  ( T a b l e  a ) ,  

A p r i l :  

The maximum g r o s s  b e t a  a c t i v i t y  r e p o r t e d  was a t  2 0 0 - E a s t  
N o r t h  C e n t e r  . ( l o  4  pC i  /,m3 dur:in:g 4-.I 4  t o  4-2.1a.69) . w i t h  t h e  
m a j o r  gamma emi t t e r  b e i n g  137Cs ( I  . 2  .pCi /m3) ,  

May: 

C o n t i n u e d  e l e v a t e d  g r o s s  b e t a  c o n c e n t r a t i o n s  o f  a i r b o r n e  
p a r t i c u l a t e s  on t h e  n o r t h  s i d e  o f  200 E a s t  A r e a  were  o b s e r v e d ,  
accompan ied  by  a  g r a d u a l  i n c r e a s e  i n  a l p h a  a c t i v i t y ,  These 
we re  a t t r i b u t e d  t o  t a n k  f a r m  o p e r a t i o n s  i i ~  t h e  200 E a s t  Area,  
The h i  g h e s t  g r o s s  b e t a  c o n c e n t r a t i o n  a t  any l o c a t i o n  d u r i n g  

. - t h e  f i r s t  s i x  months was a t  2 0 0 - E a s t  N o r t h  C e n t e r  (2,6 pCi /m3 
, - d u r i n g  5-5 t o  5 -12-62)  w i t h  t h e - m - a j o r  gamma ; m i t t e r s  b e i n g  

i37Cs (2,4 pC i /m3 ) ,  :44Ce-Pr  (1,2 p C i / m 3 )  ana 9.5Zr-Nb (0.47 
p C i / m 3 ) ,  

. . 
June:  

P a r t i c u l  a t e  r a d i o a c t i v i t y  f r o m  w o r l d w i d e  f a 1  l o u t  c o n t i n u e d  
t o  i n c r e a s e  w i t h  t o t a l  b e t a  c o n c e n t r a t i o n s  s l  i g h t l y  e x c e e d i n g  
1  pC i /m3  a t  some o f f s i t e  l o c a t i o n s ,  A t  t h e  m a j o r i t y  o f  
l o c a t i o n s ,  maximum v a l u e s  were  i n  t h e  r a n g e  0,7 t o  1.0 pC i /m3,  
These a r e  somewhat h i g h e r  c o n c e n t r a t i o n s  a t t r i b u t e d  t o  f a 1  l o u t  
t h a n  o b s e r v e d  i n  r e c e n t  y e a r s ,  

A d e c r e a s e  i n  t o t a l  b e t a  a c t i v i t y  on  samp les  f r o m  200 
E a s t  A r e a  i n  June  was a t t r i b u t e d  t o  a  d e c r e a s e d  wo rk  l o a d  i n  
t h e  w a s t e  h a n d l i n g  a r e a s ,  and i n c r e a s e d  a i r  dispersion, 

I n c r e a s e d  t o t a l  b e t a  a c t i v i t y  a t  th,e 300 A rea  (1.3 p C i / m 3  
d u r i n g  t h e  week 6-9 t o  6 -16 -69 )  was a t t r i b u t e d  t o  r e l e a s e s  o f  

. p a r t i c l a t e s  f r o m  a  l a b o r a t o r y  s t a c k  as a  r e s u l t  o f  f a u l t y  
f i  1  t e r .  p e r f o r m a n c e .  .The m a j o r  gamma e m i t t e r s  p r e s e n t  w e r e  
l S 4 E u  and  14 '+Ce-Pr ,  based  on e x a m i n a t i o n  o f  t h e  s t a c k  samp le  
f i l t e r ,  . 
/ 
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IOD INE-131 AND TOTAL BETA ACTIV ITY  I N  THE ATMOSPHERE 
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T o t a l  . A l p h a  

F o u r t e e n  o f  t h e  t w e n t y ' w e e k l y  f i  1  t e r s  t h a t  a r e  a n a l y z e d  
- f o r  be ta-gamma e m i t ' t i n g  r a d i o n u c l i d e s  a r e  a l s o  a n a l y z e d  f o r  
a l p h a  a c t i v i t y ,  w i t h  m o s t  s u c h  s a m p l i n g  s i t e s  l o c a t e d  i n  t h e  
200  Ar,eas. These  d a t a  a r e  p r e s e n t e d  i n  F i g u r e s  1 5 - 1 9 .  
R o u t i n e  a n a l y s i s  o f  t h e  100 -K  aqd  R a t t l e s n a k e  S p r i n g s  f i l t e r s  
f o r  t t i e  p r e s e n c e  o f  a l p h a  e m i t t e r s  was b e g u n  i n  J a n u a r y ,  
1969 .  

A l p h a  c o u n t i n g  o f  t h e  f i l t e r s  i s  n o r m a l l y  done a f t e r  
4 8  h o u r s  t o  a l l o w  fo . r  t h e  decay  o f  s h o r t - l i v e d  a c t i v i t y  f r o m  
n ' a t u r a l  l y - o c c u r r i n g  d a u g h t e r s  o f  r a d o n - t h o r o n .  

A m o n t h - b y - m o n t h  summary o f  t r a n s i e n t  i n c r e a s e s  d u r i n g  
t h e  f i r s t  h a l f  o f  1969 i s  s u m m a r i z e d  b e l o w .  Because  t h e  
a n a l y t i c a l  l i m i  t f o r  t o t a l  a l p h a .  c o n c e n t r a t i o n s  i n  a i r  ( 0 . 0 1  
p C i a / m 3 )  i s  a  s i g n i f i c a n t  f r a c t i o n  o f  t h e  C o n c e n t r a t i o n  G u i d e  
f c r  i n d i v i d u a l s  i n  u n c o n t r o l l e d  a r e a s  f o r  p l u t o n i u m  ( T a b l e  8 ,  
0 .06  9 C i / m 3 ) ,  r e s u l t s  o n l y  s l i g h t l y  above  t h e  a n a l y t i c a l  
l i m i t  a r e  o f  c o n s i d e r a b l e  i n t e r e s t .  . . 

. . 
-.. 

. - The maximum a v e r a g e  t o t a l  a l p h a  a c t i v i t y  f o r  t h e  f i r s t  
. . .  s i x  mon ths  o f  1969 ~~.ras,~0..02 p C i a / m 3 .  T h i s  ~ a . v . i m u m  o c c u r r e d  

a t  b o t h  t h e  2 0 0 - E a s t  E a s t  C e n t e r  and  2 0 0 - E a s t  l 4 o r t h e a s t  
s a m p l i n g  l o c a t i o n s .  

The s i  x -mon th  a v e r a g e  t o t a l  a l p h a  c o n c e n t r a t i o n s  i n  t h e  
a t m o s p h e r e  f o r  1969 a r e  p r e s e n t e d  i n  T a b l e  11.  F o r  c o m p a r i s o n ,  
a v e r a g e s  f o r  t h e  p r e v i o u s .  t h r e e  y e a r s  a r e  a l s o  shown, 

TABLE 11.  Averac le T o t a l  A l p h a  C o n , c e n t r a t i o n s ,  i n  t h e  
A t i nosphe re  

J a n - J u n e  
L o c a t i o n  1 9 6 5  1966  1 9 6 8  1969 - 1 9 6 7  - 
i O O  A r e a s  ~ 0 . 0 2  0 .01  0 .01  0.006 0 .007  
2 0 0  A r e  as c0. 0'3 0,Ol  0.02 0.006 0,010 
300 A r e a  0 .08  0,02 0 .01  0 .011 0.009 
700 A r e a  <0 ,02  0.02 0.01 0.006 0 .005 

, I4OTE: D u r i n g  t h e  f i r s t  h a l f  o f  1969 s a m o l i n g  l o c a t i o n s  
i n c l u d e d  i n  t h e  a v e r a g e  w e r e :  100  A r e a s - - B ,  K ,  
and  F; 2 0 0  A r e a s - - 2 0 0 - N e s t  ( N o r t h e a s t ,  l l es  t C e n t e r ,  
Redox and E a s t  C e n t e r )  a n d  2 0 0 - E a s t  ( N e s t  C e n t e r ,  
S o u t h e a s t  E a s t  C e n t e r  and N o r t h  C e n t e r ) .  The 
A n a l y t i c a l  L i m i t  i s  0 .010 pC i /m3 .  



J a n u a r y :  

T o t a l  a l p h a  c o n c e n t r a t i o n s  a t  100-K d u r i n g  t h e  p e r i o d .  
12 -30 -68  t o  1 -6-69  were  0 .02 p C i / m 3 ' b u t  d e c r e a s e d  t o  0 . 0 0 4  
pCi /m3 i n  t h e  f o l l o w i n g  week. . . 

. . . . , ,  F e b r u a r y :  . . 
. . 

T o t a l  a l p h a  . c o n c e n t r a t i o n s  d u r i n g  th.e 'week e n d i n j  
2 - 2 4 - 6 9 '  a t  2 0 0 - E a s t  E a s t  Centecr and 2'00-Eas t North  C e n t e r  
were  b o t h  0 .02 p C i / m 3 ,  f o l l o w i n g  t h e  c l e a n i n g  o f  a  

, d i v e r s i o n  box a t  t h e  A w a s t e  t a n k  f.arm, , . . 

3.' . 
. . March: 

.. . Dur ing  t h e  f o l l o w i n g  week ,  t o t a l  a l p h a  c o n c e n t r a t i o n s  
n e a r ' 0 . 0 2  p C i / m 3  were  n o t e d .  a t ,  100-F ,and 100-K. 

A w e e k  l a t e r ,  t h e f i l  t e r  f rom 2 0 0 - ~ a s t  E a s t  C e n t e r  
f o r  t h e  p e r i o d  3-6-69 t o  3-10-69 i n d i c a t e d  0 . 0 3  pCio/m3. 
H i g h e r  t h a n  u s u a l  a l p h a  r a d i o a c t i v i t y  i n  a i r b o r n e  p a r t i c u l a t e s  
was o b s e r v e d  on most  s a m p l e s  f r om a r o u n d  t h e  200 Areas  f o r  

- - t h e  week e n d i n g  3-25-69 when t h e  h i g h e s t  t o t a l  a l p h a  concen -  
. ' t r a t i o n  measured  d c r i n g  t h e  f i r s t  s i x  months a f ,  1969 ( 0 . 2 5  

.. -a pCi a /m3)  o c c u r r e d  6i.1 . the  f i l t e r  f rom t h e  e i t s r  s ' i d e  o f  200. 
E a s t  Area .  A n a l y s i s  i n d i c a t e d  'a m i x t u r e  . o f  ' 2 3 9 P u '  and '  e i  t h e r  
" ] A m  o r  2 3 8 P ~ .  Assuming -a m i x t u r e  o f  2 3 8 P ~  and 2 3 9 ~ ~  i n  a  
s o l u b l e  for 'm, t h e  i n d i c a t e d  c o n c e n t r . a t i o n s  . w e r e  g r e a t e r  t h a n  

, t h e  A E C M  C h a p t e r  ' 0524  C o n c e n t r a t i o n "  G u i  des f o r  'non-occu.pat i  on- 
a l l y  e x p o s e d  i n d i v i d u a l s  ( T a b l e  8 ) .  A R H C O  p e r s o n n e l  we re  

' n o t i f i e d .  Work i n . d u c k w o r k  a t ' t h e  ~ u r e x  f a c i l i t y  PI? v a u l t  
mi g h t  have  c a u s e d  t h e  o b s e r v e d  c o n c e n t r a t i o n s .  

. .  . . . _  . .  
~ n n c e n t r a t i o n s  d u r i n g  t h e  ~ a m e ' ~ e r . i o : d '  we ' i - e 'nea r  t o ' o r  

e x c e e t e j  3 .02 pCi a /m3 a t  200-West E a s t  C e n t e r ,  200-!!Jest 
N o r t h e i t s t ,  2 0 0 - E a s t  North  C e n t e r  and 2 0 0 - E a s t  Redox ( 0 . 0 9 ,  
0 . 0 4 ,  0 . 0 3 ,  and 0 .02  pC ia /m3 ,  r e s p e c t i v e l y ) .  r' 

. . . . . .. ., .... A p r i l :  . . . . . 

C o n c e n t r a t i o n s  o f  t o t a l  a l p h a  a c t i  v i  t y  a p p r o a c h e d  o r  
e x c e e d e d  0 .02  pCi/m3 a t  s e v e r a l  1 o c a t . i o n s  i n  e a r l y  A p r i l .  
A r e - c o u n t  o f  t h e  h i g h e s t  r e s u l t  ( 2 0 6 - E a s t  ' lor th  C e n t e r  
f i l t e r )  i n d i c a t e d  t h a t  t h e  h i g h  i n i t i a l  a l p h a  c o n c e n t r a t i o n  
had decayed  f rom 0 .04  t o  0 . 0 3  p C i / m 3  i n d i c a t i n g  t h a t  some 
o f  t h e  . a c t i v i t y  was 11ot  due t o  l o n g - l i v e d  a l p h a  c v i  t t e r s .  

/A lpha  c o n c e n t r a t i o n s  a t  2 0 0 - E a s t  ~ o r t h '  C e n t e r r e m a i n e d  
n e a r  o r  above  3 .02  pCi/m3 t h r o u g h  . n o s t  o f  J u n e .  

~ o i a l  a l p h a  c o n c e n t , r a t i o n s  o f  a b o u t  ' 0 . 0 2  p ~ i / ~ 3  d u r i n g  
Apri  1 were  o b s e r v e d  a t  200-Eas . t  E a s t  C e n t e r  4 - 1 4 .  t o  4-28.  



May : 

C o n c e n t r a t i o n s  on a i r  f i 1  t e r s  f rom e v e r y  l o c a t i o n  
i n c r e a s e d  i n  May. T o t a l  a l p h a  a c t i v i t y  e x c e e d e d  0 , 0 2  
pCi/m3 d u r i n g  t h e  week 5 -5  t o  5-12 a t  2 0 0 - E a s t  Nor th  C e n t e r ,  
200 E a s t  S o u t h e a s t ,  200-West West C e n t e r ,  Benton  C i t y ,  100-K, 
200-West N o r t h e a s t ,  and 2 0 0 - E a s t  West C e n t e r  Redox, 200-West 
E a s t  C e n t e r  ( 0 . 0 9 ,  0 . 0 3 ,  0 . 0 2 ,  0 , 0 2 ,  0 , 0 2 ,  and 0 , 0 2 ,  
r e s p e c t i v e l y ) ,  The i n c r e a s e d  t o t a l  a l p h a  c o n c e n t r a t i o n s  i n  
t h e  200 E a s t  Area were  a t t r i b u t e d  t o  t a n k  f a r m  o p e r a t i o n s  
i n  t h a t  a r e a ,  Dur ing  t h e  r e m a i n d e r  o f  t h e  month, o n l y  f i l t e r s  
f rom 2 0 0 - E a s t  Nor th  C e n t e r  had  a l p h a  a c t i v i t y  e x c e e d i n g  0 .02 
pCi / m 3 ,  

J u n e :  

In e a r l y  J u n e ,  t h e  a l p h a  a c t i v i t y  a t  2 0 0 - E a s t  Nor th  
C e n t e r  i n c r e a s e d  t o  0 , 0 3  pCi/m3 b u t  i n  t h e  f o l l o w i n g  week 
d e c r e a s e d  t o  0 , 0 2  pCi/m3. In  t h e  week o f  6-2 t o  6-9  
i n c r e a s e s  were  n o t e d  a t  100-K, 700 A r e a ,  and t h e  300 Area ,  
Dur ing  t h e  week of  6-16 t h e  h i g h e s t  a l p h a  c o n c e n t r a t i o n  
d u r i n g  t h e  month was measured  on a  f i l t e r  f rom t h e  300 Area 
( 0 , 0 6  pC-l/m3),  H i g h e r  t h a n  u s u a l  a l p h a  a c t i v i t y  was n o t e d  

- . . a t  2 0 0 - E a s t  E a s t  Center , ,  R i n g o l d ,  and Benton  C i t y ,  

No e x p l a n a t i o n  was f o u n d  f o r  t h e  i n c r e a s e d  t o t a l  a l p h a  
c o n c e n t r a t i o n s  t h a t  o c c u r r e d  a t  s e v e r a l  l o c a t i o n s  i n  J u n e .  
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V I .  RADIATION S U R V E Y S  

S u r f . a c e  C o n t a m i n a t i o n  

1. H a n f o r d  Roads 

H a n f o r d  r o a d s  a r e  r o u t i n e l y  s u r v e y e d  ( s e e  Map 4 )  w i t h  
a  b i o p l  a . s t i . c  s c i n t i  1  l a t i o n  d e t e c t o r .  a t t a c h e d  t o  t h e  f r o n t  
e n d  o f  a  t r u c k  and  p o s i t i o n e d  a b o u t  two  f e e t  above  t h e  r o a d  
s u r f a c e .  T h i s  r o a d  m o n i t o r  h a s  b e e n  d e s c r i b e d  i n  BNIJL-62, 
The - r o u t e s  b e t w e e n  t h e  3'30 Area . a n d  - t i l e  200  A r e a s  w e r e  
s u r v e y e d  b i  - w e e k l y  d u r i n g  t h e  r e p o r t  - p e r i o d ;  t h e  r e ~ n a i  n d e r  
n f  t h e  t l a n f o r d  r o a d s  w e r e  s u r v e y e d  m o n t h l y .  I n  May, r o a d  
m o n i t o r  t r i p  l o . '  1 2  ( 3 0 0  A r e a  e n v i r o n s )  was r e p l a c e d  b y  
No. 1 5 ,  t h u s  e l i m ' i n a t i n g  a r e a s  w h i c h  w e r e  d i f f i c u l t  t o  
e v a l u a t e  due t o  p r o x i  m i  t y  o f  r a d i  a t i . o n  s o u . r c e s .  

The o n l y  i n s t a n c e  o f  r a d i o a c t i v i  ve  p a r t i c u l a t e  
c o n t a m i n a t i o n  f o u n d  o n  r o a d  s u r v e y s  d u r i n g  t h e  f i r s t  h a l f  
o f  1963  was a l o n g  R o u t e  4s. The r a d i o a c t i v e  p a r t i c l e  
d e t e c t e d  on J u n e  4,  1969 ,  was a s s o c i a t e d  w i t h  th-e s o i  1  a n d  
h a d  a  s u r f a c e  r e a d i n g  o f  20 ,000 c/m ( G i . ! ) .  The ma. jo r  gamma - ,., .. , e m i t t e r  vras 6 0 C o .  G I I U S U ~ ~  r e s p o t l s e s  n o t e d  or, s u r v e y s  a r e  
summar i  z e d  'be1 ow: 

F e b r u a r y :  

On F e b r u a r y  1 2 ,  1 9 6 9 ,  a  s u s t a i n e d  r e s p o n s e  t h a t  !.[.as 
n o t e d  a l o n g  R o u t e  S f r o m  t h e  Yak ima  B a r r i c a d e  t o  t h e  
j u n c t i - o n  o f  R o u t e  6  was a t t r i b u t e d  t o  f o g  f r o m  t h e  r e a c t o r  
b a s i n s ,  

On F e b r u a r y  2-7, 1 9 6 9  an u n u s u d l  r e s p o n s e  was n o t e d  o n  
t h e  r o a d  m o n i t o r  a l o n g '  R o u t e  4s  n e a r  t h e  s o u t h e a s t  c o r n e r  
o f  2 0 0  E a s t  A r e a .  H o w e v e r ,  a  GI4 s u r v e y  i n d i c a t e d  l e s s  t h a n  
200  c/m. 

F o l l n w i n g  a r e p o r t e d  h i g h  a i r  c o n c e n t r a t i o n  on March  5 ,  
1 9 6 9 ,  a  s u e c i a l  s u r v e y  a r o u n d  2 0 0  E a s t  A r e a  d e t e c t e d  no 
u n u s u a l  a c t i v i t y ,  

J u n e  : 

S o u t h  o f  t h e  Wye B a r r i c a d e  on R o u t e  4 S ,  a  r o u t i n e  s u r v e y  
d e t e c t e d  a  r a d i o a c t i v e  p a r t i c l e  [20 ,000 c /m s u r f a c e  ( G M ) ]  i n  
t i l e  g r a v e l  a t  t h e  e a s t  s i d e  o f  t h e  r o a d  o n  J u n e  4,  1969.  The 
m a j o r  gdnlma e m i t t e r  was 60Co .  A p p r o p r i a t e  p e r s o n n e l  w e r e  
n u t i  f i e d .  

. " 





N o r t h  o f  t h e  Wye B a r r i c a d e  on Route  4S,  an u n u s u a l  
r esponse  was n o t e d  on June 26,  1969, on a  r o u t i n e  s u r v e y .  
Su rvey  o f  t h e  a r e a  i n d i c a t e d  a  g e n e r a l  i n c r e a s e  o f  100-  
150  c/m above background .  IJo d i s c r e t e  p a r t i c l e s  were  
d e t e c t e d .  

2. C o n t r o l  P l o t s  

T h i r t y - n i n e  s m a l l  a reas ,  c a l l e d  c o n t r o l  p l o t s ,  a r e  
l o c a t e d  w i t h i n  t h e  H a n f o r d  b o u n d a r i e s  ( s e e  Map 5 ) .  These 
p l o t s ,  m e a s u r i n g  1 0 '  by  l o ' ,  a r e  p e r i o d i c a l l y  s u r v e y e d  
w i  t h  -a GM s u r v e y  m e t e r  f o r  d e p o s i  t e d  r a d i  aac t i . ve  .ma.teri  a1 . 
I n  a d d i t i o n ,  t h i r t y - t w o  s p e c i a l  c o n t r o l  p l o t s  l o c a t e d  n e a r  
t e s t  we1 1s a r e  u s u a l l y  s u r v e y e d  on a  s e m i - a n n u a l  b a s i s ;  
however ,  no  such  s u r v e y  was c o n d u c t e d  d u r i n g  t h e  f i r s t  
h a l f  o f  1969. 

On t h r e e  o c c a s i o n s  d u r i n g  t h e  f i r s t  s i x  months o f  
1369,  s u r v e y s  o f  c o n t r o l  p l o t s  d e t e c t e d  r a d i o a c t i v e  d e o o s i  t i o n  
on  C o n t r o l  P l o t  10 on t h e  e a s t  p e r i m e t e r  o f  200 Eas t .  No 
r a d i o a c t i v e  p a r t i c l e s  were  d e t e c t e d  on o t h e r  c o n t r o l  n l o t s  
d u r i n g  t h i s  p e r i o d .  F o r  compar i son ,  two i n s t a n c e s  o f  r a d i o -  
a c t i v e  d e p o s i t i o n  were  d e t e c t e d  on c o n t r o l  p l o t s  on t h e  
p e r i m e t e r  o f  200 E a s t  A r e a  d u r l n g  t h e  l a s t  c i x  months o f  
1968. 

L o w - l e v e l  a c t i v i t y  (250-300  c/m C:T-Surfac2) :!as 
d e t e c t e d  on C o n t r o l  P l o t  10 a t  t h e  e a s t  p e r i m e t e r  o f  200 
E a s t  Area  on March 6, 1969, f o l l o w i n g  a  p a r t i c u l a t e  r e l e a s e  
f r o m  Purex .  Surveys  o f  o t h e r  200 E a s t  A rea  C o n t r o l  P l o t s  
f o u n d  n o  a c t i v i t y  above backg round .  

On May 20,  1969, a  g e n e r a l  a c t i v i t y  l e v e l  o f  300 c/m 
and a  maximum s u r f a c e  r e a d i n g  o f  6,000 c/m ( G M )  was d e t e c t e d  
on  C o n t r o l  P l o t  10. A n a l y s i s  o f  a sand  sample  i n d i c a t e d  
t h a t  t h e  p r i n c i p a l  gamma e m i t t e r  was Io6Ru-Rh w i t h  some 
1 4 4 C e - ~ r  a l s o  p r e s e n t .  A p p r o p r i a t e  p e r s o n n e l  were  n o t i f i e d .  

Unusua l  a c t i v i t y  was d e t e c t e d  a g a i n  on C o n t r o l  P l o t  10 
on June 2 .  1 9 6 9 , ' w i t h  a maximum s u r f a r ~  r ~ a d i n q  o f  4,500 c/m 
( G M ) .  The m a j o r  ganrna e n i t t e r  1:ias l o 6 K u - ? h .  A r e - s u r v e y  
on June 17, 1969, d e t e c t e d  no r a d i  o a c t i  vt! p a r t i c l e s .  

3. S p e c i a l  Surveys  

A s e r i e s  o f  v e g e t a t i o n  samp les  were  c o l  t e c t e d  a r o u n d  
, t h e  200 E a s t  Area f o l l o w i n g  t h e  i n c r e a s e d  a l p h a  and b e t a  

c o n c e n t r a t i o n s  n o t e d  on a i r  f i l t e r s  d u r i n g  March. B e t a  
a c t i v i t y  was h i g h e s t  on v e g e t a t i o n  f r o m  t h e  e a s t  and n o r t h  
o f  200 E a s t  Area.  The maximum b e t a  c o n c e n t r a t i o n  was 13 
p C i / g  ( w e t  w e i g h t )  on a  sample o b t a i n e d  n e a r  w e l l  699-42-42. 
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The principa.1 gamma emi t t e r s  uer.e 13'cs.-l 37mBa (8 .8  oCi/p) 
and 14*Ce-Pr. d1ph.a a c t i v i t y  on vegetati-on co l l ec ted  
during th i s  same survey war a tav t  @,a$ p C i / g .  The h ighes t  
alpha concentrat ion (0,09 p C i / g )  was on a  sample col lec ted  
near the 200-West gate.  

4. Waste Disposal Si t e s  

Re t i  red buri a1 grounds a n d  areas  where sur face  
contamination i s  k n o w n  t o  e x i s t  are  inspected per iodica l  ly  
f o r  general physical  condi t i  rrn *and evfdence o f  dis turbance,  
The loca t ions  of such s i t e s  ou t s ide  p lan t  areas a re  shown 
in ?lap.6. 9:lring the f i r s t  half  of 1369, i n s ~ e c t i o n s  wepe 
made o f  a l l  the indica ted  areas .  

?lo unusual r ad ia t ion  l eve l s  were observed, however, 
the following condit ions were noted and appropriate  
personnel were n o t i f i e d .  

February: 

.- On February 2 0 ,  steam leaks were noted along the 100-C 
" r ~  e f f l u e n t  l ine .  A t  100-F Area, the scuthwest bur ia l  ground - h a d  an open chain fence and  open old s l a c  dfsba'sal hc les .  

The biology bur ia l  g r o u n d  was open a n d  uncovered. A t  Gable 
Mountain s torage  v a u l t ,  the southwest corner N a s  washed out. 
Signs vere faded along the uraniurr! t r a n s f e r  l i n e s .  Trash. 
was blowing outs ide the chain a t  the 300 b!est Burial Ground. 

April : 

9n April 15 ,  a leak was noted along the 100-B-C 
e f f l u e n t  l i n e s .  Sign appeared t o  be in need of r epa i r .  
A t  100-F Area, the Lewis Canal was n o t  well-marked (chain 
a n d  s igns  were dawn). 

5, Aerial  surveys 

Aerial surveys can be used t o  d e t e c t  contamination which 
i s  spread over a la rge  land area.  Like road a n d  control  n lo t  
surveys,  a e r i a l  surveys are  only q u a l i t a t i v e  in na tu re ,  b u t  
through rout ine use of t h i s  technique, a capab i l i ty  f o r  rapid 
assessment of a n  emergency s i t u a t i o n  i s  maintained. All 
surveys are  conducted a t  a n  a l t i t u d e  of 150 meters (500  f e e t )  
usino a three inch b v  f i v e  inch Na l  (71)  s c i n t i l l ~ t i n n  c r y s t a l  
detector .  Aeri a1  survey f l  icllits cade c f u r i n n  t!lc heriod 
January-June, 1369, are  sho!rn on 'laps 7-14. Two f ?  i g l l t  
pat te rns  cover the Columbia River from. r r i e s t  Raaids Dam t o  
the P a c i f i c  Ocean, a n d  two .other f l i g h t  pa t t e rns  cover the 
R I  cirl dud-Pendleton-Spokane " t r i  ang1.e" drld t i le R i  chi a n d -  
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i . IIanf ord Ferry' :. So. of F Area, Main Rd. Inter. 
7. White Bluffs 
4. Main Road to 100-D 
5 .  Central Fire Station 
6. So. of K Area, Main Rd. Inter. 
?. 100-B Area 
8. North of B Area, Old House 
9. North ot IUU-K Area 
10. County Line Rd., North of 100-D 
11. PSN 10 
12. MP 16 

2R RUN CHECK POINTS 

1. S.E. Corner of Run 
2. By Exchange 
3. Intersection 11A and 4s 
4. Intersection 11A and 6 
5. Yakima Barricade 
6. Vernita Ferry 
7. Mattawa Rd. and County Line Rd. 
8. Army Position 91 
9. 06-C - Saddle Mountain 
10. MP 30 

Standard Flight Pattern 1R and 2R 



. ----- 

'1 Thru 8 - Fence Line a 
9. N.E. Old Army C a p  

10. Bottom 2E H i l l  
11. By Exchange 
12. I n t e r s e c t i o n  1 1 A  and 6 

3 s  RUN CHECK POINTS 

1. 1/2 m i  SW of  Old Anny Camp 
2. Route 1 1 A  
3. South of B Area 
4. C e n t r a l  F i r e  S t a t i o n  
5. South of  F Area 
6. Hanford 

- 7 ,  Rai l road  
8. Main Barr icade  
9. Route 45 - Army Junc t ion  

10. Old Army Camp + Nike Power Line 

4 s  RUN CHECK POINTS 

1. Mattawa Rd. I n t e r s e c t i o n  
2. Ammo Dumps 
3.  PSN 10 
4.  Top of H i l l  t o  Hanford Ferry  
5. Ringold 
6. Power Line  
7. Ryers Landing - 1 m i .  Eas t  
8. Stevens - R t e .  10 I n t e r s e c t i o n  
9. Rai l road  Cross ing  

LO. Main Barr icade  
11. Benton C i t y  ~ a r r i c a d e  
12. Power Line to Rat t lesnake  

Launch S i t e  
13. F i s h  Ponds 
14.  Yakima Barr icade  

Standard Flight Patterns 2 5 ,  35 and 4s 
. - , * 



wtLmm 5 s  RUN CHECK POINTS 

1. Radar Hill 
2. Connell Rd. Intersection 

5. Rtc. 395 & F e r r y  Cut-Off 
6. S. E. Corner  of Run 
7. Chiawana Zoo 
8. West Richland 

10. Columbia Camp 
11. Burning Pit 
12. Opposite No. Richland Power House 
13. School House 
14. Green F a r m  House 
15. F a r m  House 

S O A L L  - I I L L S  - 





1. South Richland 

3. P r o s s e r  Ba r r i cade  
4. Power Line - Eas t  Side of River  
5. Intersection Power Line & Taylor  F l a t  Rd. 
6 .  6 Miles  E a s t  of PRTR 
7. Intersection Taylor  F l a t  & Abcent Rds. 



1. Benton City 
2 .  Near Army Rd. to  Rattlesnake 
3. .Columbia Camp 
4.  Y Barricade 
5.  Power Line 
6 .  Green Farm House 
7 .  Eltopia Intersection 
8. Intersection 395 & Richland F e r r y  Rd. 
9.  Intersection 395 & Upper River Rd. 

10. Island View 

* C A L I  - I I L C .  - 



1. Kennewiek 

3. Hermiston 14. Rosalia 

5. Pendleton 

18. Ritzville 
8. Walla Walla 

20. Washtucna 
21. Kahlotus 

l C A L C  - M I L I S  



1. Benton City 
2. P ros se r  

5. Ellensburg 

7.  Moses Lake 
8. Ritzville 
9. Connell 



Ellenshlrrcr-Ri t z v i l l e  " t r i a n a l e " ,  i i ine f l i q l l t  n a t t e r n s  a r ?  
l o c a t e d  : r i  t h i  n and n e a r  t i le l lanford  p r o j e c t  o e r i ~ l e t e r .  

A s i n g l e  anomalous read.'ngb o v e r  t he  100 Areas C e n t r a l  
-Fi r e  S t a t i  o-n was a t t r i b u t e d  t o  r e a c t o r  ef-f l  u e n t  v a p o r s ,  A1 1 
o t h e r  f l i g h t  p a t t e r n s  flown i n  t-lay and J*.ne d e t e c t e d  no 
unusual  condi  t i  ons.  

6. O t h e r  - 
A l l  r a i l r o a d  t r a c k s  o u t s i d e  t h e  a r e a  f e n c e s  were su rveved  

. wi th  t h e  gan!rna s c i n t i  l l a t o r  no rmal ly  used f o r  road  moni tor in. ; .  
No p a r t i c u l a t e  c o n t a m i n a t i o n  was found i n  s p i t e  of i n c r e a s e d  
l i q u i d  was te  t r a n s p o r t  by r a i l ,  between t h e  300 and 200 Areas ,  

A s p e c i a l  r a d i o l o g i c a l  s u r v e y  of a  s m a l l  l a n d  a r e a  i n  
t h e  s o u t h w e s t  p o r t i o n  o f  t h e  r e s e r v a t i o n  was performed i n  
Narch t o  de te rmine  i t s  s u i t a b i l i t y  f o r  r e l e a s e  f o r  p u b l i c  
use .  As e x p e c t e d ,  no unusual  r a d i o a c t i v i t y  was n o t e d .  
S a m ~ l e s  of  t h e  d e s e r t  v e g e t a t i o n  vlere a n a l y z e d  f o r  gamma 
e m i t t e r s .  The maximum c o n c e n t r a t i o n  o f  t h e  major  gamma 
e m i t t e r ,  3 7 ~ s - 1  3 7 " ~ a  was 2.0 pCi/g 3n v e q e t a t i  on c o l l e c t e d  
n e a r  the  i n t e r s e c t i o n  of  t h e  Emerqency R e l o c a t i o n  C e n t e r  
road a n d  t h e  boundary f e n c e .  O the r  r a d i  o n u c l i  cles n r e s e n t  

<. 
i ,. $&ere  'Be, " @ K ,  4 6 S ~ ,  5 4 M n ,  95Zr-:lb, 1 ° 3 W u ,  ' 0 G R u - 2 1 i ,  '"Sb,  

l40Da-La, ' 4 1 c e ,  :b '+Ce-Pr ,  1 5 ' + E U ,  1 5 5 E U  , 2 0  ET1, 2 1 2 B i  , and 
2 1 2 P b .  C o n c e n t r a t i o n s  o f -  ! 3 7 C s - ' 3 7 m ~ a  i n  samples  c o l l e c t e d  
from S e c t i o n s  8 ,  1 0 ,  and 1 8  (TION, R27E) ranged from 0 . 3  
t o  1.7 pCi/g and i n  samples  c o l l e c t e d  a l o n g  Highway 249 
ranged from 0.1 t o  1.1 pCi/g.  

For  c o m ~ a r i s o n ,  v e g e t a t i o n  samoles  c o l l e c t e d  from 
F i n l e y ,  Benton C i t y ,  Big Pasco ,  I s l a n d  View, and Plynouth  
had s i m i l a r  r a d i o n u c l i d e s  b u t  somewhat l e s s  a c t i v i t y .  
1 3 7 C s - 1  3 7 m ~ a  c o n c e n t r a t i o n s  i n  s a m ~ l e s  from t h e s e  l o c a t i  ons 
ranged from < 0 , 0 5  t o  0.7 pCi/g.  A f r e s h  i n f l u x  of weapons 
t e s t i n g  f a 1  l o u t  i n  J a n u a r y  and February  p r o b a b l y  c o n t r i b u t e d  
t o  t h e  obse rved  l e v e l s  of  a c t i v i t y  a t  a l l  l o c a t i o n s .  

E x t e r n a l  Exposure Rates  

I .  Exposure Rates  On-Plant  

Trends i n  e x t e r n a l  r a d i a t i o n  e x p o s u r e  r a t e s  were de te rmined  
from p e n c i l - t y p e  i o n i z a t i o n  chambers l o c a t e d  ( i n  c l u s t e r s  o f  
t h r e e )  w i t h i n  b u i l d i n g s  d e s i g n a t e d  "614" ( / lap  1 5 )  where a i r  

,. samples  irere a l s o  c o l l e c t e d .  A t  t h r e e  l o c a t i o n s  (100-M 
WPPSS, R t ,  10 Mile 1.6,  and 700 A r e a ) ,  V i c t o r e e n  s t r a y  
r a d i a t i o n  chanibers were a l s o  used. The a v e r a a e  r e s u l t s  f o r  
t h e  f ' i r s t  h a l f  of  1969  a r e  p r e s e n t e d  i n  T a b l e  12 below w i t h  
d a t a  from o f f s i  t e  l o c a t i o n s  and fr0.m p r e v i o u s  y e a r s  f o r  
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AVERAGE EXTERNAL GAI.lI:lA EXP0SLJP.E I?I\.TES ( ,January - ,June,  1 9 6 3 )  .-.- - 
(mR/day )  

1963  1 9 6 8  1 9 6 8  1 3 6 7  1 9 6 7  
L o c a t i o n  J a n - J u n e  J U ~ ~ - D $ - ~  J a n - J u n e  Ju1.y-Dec J a n - J u n e  

100  A r e a s  

Pli dvlay' 
i o o - n  
100-K 
1  O O - [ I  

"100-FI (I.IPPSS) 
100-D 
1 0 0 -  F 
H a n f o r d  

Redox 
Wes t  C e n t e r  
E a s t  C e n t e r  
Ides t - l 4 9 r t I ? e a j  t 

200  E a s t  A r s a  

N o r t t ~  C e n t e r  
\Ips t C?n t e r  
S o u t h e 3 s  t 
E a s t  C e n t e r  

O t h e r  

R a t t l e s n a k e  S p r i n g s  0.56 0 .42  
Emergency  !?e l  o c a t i o n  

C e n t e r  0.65 0 . 4 1  
\ lye O a r r i  cade  0 . 5 1  0.62 

* E t .  1 0 ,  I-li l e  1.6 0 .31"  0 .34*  
300 A r e a  0. 3Sb) 13.63  
700 A r e a  0 .53  9 . 6 2  

"700 A r e a  0 . 2 6 *  3 - 2 9 "  



'. T A B L E  12  ( C o n t j n u e d )  

L o c a t i o n  

O f f - P l a n t  

B e r g  Ranch 
Wahl uke 
rlew 14oon 
El t o p i  a  
R i n g o l d  F i s h  S t a t i o n  
B y e r s  L a n d i n g  
P a s c o  
Ben t o n  C i  t y  
F i n l e y  
P'lcN a  r y  

1969  
J a n - J u n e  

0 .59  
0 . 8 2  . 
0 . 7 5  : 
0 .91  
0 . 7 0  
0 . 4 9  
0 . 8 9  . 

0 . 6 2  , 
0 . 9 4  
0 . 6 2  

1 9 6 8  
J u l y - D e c  

1 9 6 8  
J a n -  J u n e  

1 3 6 7  
J u l y - D e c  J a n - J u n e  

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

1 .  D a t a  f r o m l i l i d w a y w e r e  i n v a l i d .  

2 .  This  r e p r e s e n t s  o n l y  d a t a  f o r  J a n u a r y - M a r c h  b e c a u s e  t h e  100-8  l o c a t i o n  was moved 
a t  t h e  e n d  o f  March z.nd s t r a y  r a d i a t i o n  c h a m b e r s  s u b s t i t u t e d  f o r  t h e  p o c k e t  
d o s i m e t e r s .  

3 .  b leasu re rnen t s  with s t r a y  r a d i a t i o n  c h a m b e r s  a t  . c i~e  I dPPSS l o c a t i o n  w i t h i n  100-N 
i n c l u d e  A p r i l - J u n e  o n l y .  

4. The 309 A r e a  s a m p l i n g !  l o c a t i o n  was moved f r o m  t h e  s o u t h - c e n t r a l  l o c a t i o n  t o  a 
w e s t - c * ? n t r a l  l o c a t i o n  i n  1 a t e  March. 



c o m p a r i s o n  ( n o t e  c o r r e c t i o n  o f  p r e v i o u s l y  p u b l i s h e d  n u m e r i c a l  
a v e r a g e s  o f  100  A r e a s  d a t a  f o r  J a n u a r y - J u n e ,  1 9 6 8 ) .  I l o v ~ e v e r ,  
d a t a  e a r l y  t h i s  y e a r  may n o t ,  bee \v,llo.lly c o m p a r a b l e  t o  p a s t  
d a t a  due  t o  d o s i m e t e r  r e a d e r  p r o s b l  enis a n d  c o n s c q u e n  t c ? a n g e s  
i n  e q u i p m e n t ,  p r o c e d u r e s ,  a n d  c a l i b r a t i o n s  d u r i n c j  t h e  f i r s t  
h a l f  o f  1 9 6 9 .  I n  a d d i t i o n ,  t h e  p e n c i l s  a r e  s u b j e c t  t o  e r r o r  
due  t o  m e c h a n i c a l  s h o c k ,  h e a t ,  t l u r n i d i t y  a n d  o t h e r  t y p e s  o f  
l e a k a g e .  Tt le r e s u l t s  a r e  p r e s e n t e d  p r i m a r i l y  as t r e n d  
i n d i c a t o r s  a n d  a r e  o n l y  s e m i - q u a n t i  t a t i v e  n i e a s u r e m e n t s  o f  
e x p o s u r e  r a t e s .  

I n c r e a s e d  e x p o s u r e  r a t e s  w e r e  g e n e r a l l y  a t t r i b i l t e d  t o  
i n c r e a s e d  f a l l o u t .  . I n c r e a s e d  r e l e a s e s  o f  r a d - i o n u c l i d c s  t o  
t h e  e n v i r o n s  a t  200  E a s t  A r e a  w e r e  p a r t i a l l y  r e s p o n s i b l e  f o r  
i n c r e a s e s  i n  p e n c i  1  r e a d i n g s  ' a t  t h a t  l o c a t i o n .  

The maximum e x p o s u r e  r a t e  a v e r a g e d  o v e r  t h e  f i r s t  s i x  
m o n t h s  o f  1 9 6 9  was 1.3 mR/day a t  2 0 0 - E a s t  E a s t  C e n t e r ,  a  
l o c a t i o n  w h e r e  h i  g h e r  t h a n  n o r m a l  c o n c e n t r a t i o n s  o f  a i  r b o r n e  
r a d i o a c t i v e  p a r t i c u l a t e s  :.,ere o b s e r v e d  a n d  e x p o s u r e  t o  
r a d i a t i o n  s o u r c e s  i s  a l s o  known t o  o c c u r .  

An u n u s u a l  a v e r a g e  e x p o s u r e  r a t e  6.2 mR lday  was n o t e d  - 
. a t  2 0 0 - E a s t  E a s t  Ccnter  d u r i n g  6 - 2  t o  6 - 9 .  i r a n s i e n t  

e x p o s u r e  r a t e s  d u r ' i i i g  t h a t  week c o u l d  h a v e  b e e n  s i g n i f i c a n t l y  
h i g h e r  t h a n  6 .2  ~ r lR /day ,  ?c f l i lC f l  ~ c r s o n n e l  ;:!ere n q t i f i c c ! ,  

O t h e r '  l o c a t i o n s  w l ~ e r e  t h e  a v e r a q e  e x p o s u r e  r a t e  d u r i n g  
t h e  f i r s t  h a l f  o f  1969  was a b o u t  1  mR/day o r  g r e a t e r  w e r e  
1 0 0 - B ,  100 -D ,  1 0 0 - K ,  1 0 0 - 3 ,  1C)O-F, a n d  t l a n f o r d ,  p o s s i b l y  
as a  r e s u l t  o f  r e a c t o r  e f f l u e n t  v a p o r s .  L o c a t i o n s  w h e r e  t h e  
a v e r a g e  e x p o s u r e  r a t e  d u r i n g  t h e  f i r s t  h a l f  n f  1 9 6 9  w a q  i n  
t h e  r a n g e  0 . 8  t o  0 .9  mR/day w e r e  t i l e  f o l l o : . r i n q :  2 3 3 - E a s t  ? . lo r t i1  
C e n t e r ,  3 3 0  A r e a * ,  200-l.Ies t. r l o r t h e a s  t ( v i i - p  1 a n t )  ; srlc, I i n  l e y ,  
P a s c o ,  !.Jab1 u k e ,  E l  t o p i  a, and  New l.loon. F o r  c o m p a r i s o n ,  
e x p o s u r e  r a t e s  a t  a l l  o f f - p l a n t  l o c a t i o n s  w i t h  t h e  e x c e p t i o n s  
o f  K e n n e w i c k  a n d  E l  t o p i a  a v e r a g e d  l e s s  t h a n  0 .5  n i R / d a l  
d u r i n g  t h e  f i r s t  h a l f  o f  1968 .  P a r t i a l  c a u s e  f o r  t h e  
i n c r e a s e d  r e a d i n g s  d u r i n g  1 9 6 9  was a t t r i b u t e d  t o  f a u l t y  
d o s i m e t e r  r e a d e r . p e r f o r m a n c e  d u r i n g  t h e  e a r l y  n a r t  o f  1 9 6 9 .  

2, 100-!~1 A r e a  

V i c t o r e e n  s t r a y  r a d i a t i o n  c h a m b e r s  w e r e  s u b s  t i  t u t e d  f o r  
t h e  p o c k e t - t y p e  d o s i m e t e r s  a t  103 -N  A r e a  a t  t h e  e n d  o f  M a r c h  
a n d  t h e  s a m p l i n g  l o c a t i o n  was moved  i n  o r d e r  t o  o b t a i n  d a t a  

* 3 0 0  A r e a  l o c a t i o n  i s  e x p o s e d  t o  a c c e l e r a t o r  " s k y  s h i n e " .  



s u i  t a b l e  f o r  e s t i m a t i n g  t h e  g o t e n t i  a1 e x p o s u r e  o f  \JPPSS 
p e r s o n n e l .  The a p p r o p r i a t e  r a d f a t l o n  d o . s e - l i m i t s  f o r  t h i s  
g roup  a r e  t h o s e  f o r  members o f  t h e  g e n e r a l  p u b l i c .  Based  
on measurements  w i t h  s t r a y  r a d i a t i o n  chambers  a t  100-14 and 
R i c h l a n d  d u r i n g  Plarch, A p r i l ,  and Play, t h e  e x p o s u r e  r a t e  , 
a t  100-N was a p p r o x i m a t e l y  t w i c e  t h a t  o b s e r v e d  a t  R i c h l a n d  
( 0 . 5 4  compared t o  0 .26  rnR/day), Based on t h e  n e t  e x p o s u r e  
r a t e  ( 0 . 2 8  mR/day) and a s suming  e x p o s u r e  f o r  40  h o u r s  p e r  - 
week ( 5 0  w e e k s / y r ) ,  t h e  p o t e n t i a l  a n n u a l  whole  body dose  
t o  !dPPSS p e r s o n n e l  f r om Hanfo rd  s o u r c e s  o f  e x t e r n a l  r a d i  a t i o n  
a t  100-N would be 2 3  mrem/yr  ( a b o u t  5 p e r c e n t  o f  t h e  l i m i t  
f o r  i n d i v i d u a l s  n o n - o c c u p a t i o n a l  l y  e x p o s e d ) .  
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3. Exposu.re Rates  a t  t h e  Columbia R i v e r  S h o r e l i n e  

R a d i a t i o n  exposure  r a t e s  a r e  measured a t  3 f e e t  above 
t h e  r i v e r  s h o r e l i n e  wi th  a  4 0 - l i t e r  i o n i z a t i o n  chamber 
whose r e sponse  i s  c a l i b r a t e d  i n  ~ R / h r  ( r a d i u m  gamma). 
Measurements a t  3 f e e t  approximate  t h e  exposure  r a t e  t o  
t h e  gonads of a  person  s t a n d i n g  on t h e  r i v e r b a n k .  

The weekly measurements of e x p o s u r e  r a t e s  a t  f i v e  
sampl ing  l o c a t i o n s  shown on Map 16 and a t  Sacajavrea Park 

' and IIcNary Dam (Washington s h o r e )  a p p e a r  i n  F i g u r e s  27-25. 
Addi t i  ona l  monthly shore1  i n e  s u r v e y s  c o v e r i n g  t h e  reach  
of t h e  r i v e r  f rom t h e  r e a c t o r s  t o  Ricli land i n c l u d e  b o t h  
t h e  e x p o s u r e  r a t e  a t  3  f e e t  and t h e  l e v e l s  of s u r f a c e  
c o n t a m i n a t i o n  as  measured w-ith a  p o r t a b l e  GI4  s u r v e y  m e t e r .  
These d a t a  appea r  i n  Table  13 ,  

During t h e  f i r s t  s i x  months of 1969,  exposure  r a t e s  
on the  Columbia R ive r  s h o r e l i n e  were g e n e r a l l y  lower  than  

. - i n  t h e  s p r i n g  of  1968. Only one o f  t h e  s c h e d u l e d  weekly 
. s u r v e y s  was'made a t  Power l ine  'Cross ing  due t o l  i t s  i n a c c e s -  
s i b i 1 i . t ~  from l a n d ,  however monthly s u r v e y s  (.by b o a t )  
i n d i c a t e d  no u n u s u a l l y  h igh  exposure  r a t e s  a t  t h i s  l o c a t i o n  
d u r i n g  t h e  p e r i o d .  

The ma,ximum s h o r e l i n e .  e x p o s u r e  r a t e s  d u r i n g  J a n u a r y -  
J u n e ,  1969,  were measured on t h e  f a r  s i d e  o f  D I s l a n d  
(210 u R / h r )  and on t h e  p l a n t  s h o r e  below 181-KE (200  uR/hr)  
on March 13. For compar i son ,  t h e  maximum s h o r e l i n e  exDosure 
r a t e  measured d u r i n g  1968 was 1550 ~ R / h r  below 181-KE on 
February  2 1 ,  1968 and . s e v e r a l  o t h e r  l o c a t i o n s  had e x p o s u r e  
r a t e s  d u r i n g  t h e  s p r i n g  o . f  1968 t h a t  exceeded 200 ~ R / h r .  

Leve l s  o f  s h o r e l i n e  s u r f a c e  c o n t a m i n a t i o n  a t  s ampl ing  
l o c a t i o n s  below t h e  p l a n t  bo.undary d u r i n g  t h e  f i r s t  s i x  
months o f  1969 were g e n e r a l l y  l e s s  than  300 c/m ( G M ) .  A 
maximum r e a d i n q  of 5000 c/m ( G r l )  was o b t a i n e d  on foam a t  
t h e  s h o r e l i n e  n e a r  t h e  Richland w a t e r  p l a n t  pumphouse on 
March 6 .  The g e n e r a l  r e a d i n g  somewhat back from t h e  w a t e r ' s  
edge  was 500 c/m. 

4. Exposure Rates  Below t h e  S u r f a c e  of  t h e  Columbia R ive r  
/ Exposure r a t e s  i n  t h e  r i v e r  ( F i g u r e s  29-30)  were 

de te rmined  from a  c l u s t e r  of  f i v e  pocke t  d o s i m e t e r s  c o n t a i n e d  
\vi t h i n  submerged p l a s t i c  b o t t l e s  a t  t h e  l o c a t i o n s  shown i n  
Mitp 16. Miss ing  d a t a  were t h e  r e s u l t  of l o s t  c o n t a i n e r s  o r  
equipment  m a l f u n c t i o n .  (No te  comments on page 66 r e g a r d i n g  
d a t a  a c q u i s i t i o n -  based  on t h e  d o s i m e t e r  r e a d e r  d u r i n g  t h e  
f i r s t  h a l f  of  1969 . )  





TABLE 1 3  

M A X I  I.1UI.l READINGS( FRO11 IblONTHLY SHr)PELII.IE SUPVEYS 1 3 6 9  
( u R / h r  w i t h  c/m i n  p a r e n t h e s e s )  

A .  COLUWBIA R I V E R  - PLANT SHORE 
b 

# 4  1/.2 m i ' l e  # 6  '1 m i l e  #n  1  1 / 2  m i l e s  810 Above P1 3  U e l o \ ~  > 
D a t e  B e l o w  1 0 0 - B  ~ e l o \ . /  1008 .    el-0-5 - 1 8 1  KI.1 1 8 1  KE 

A p r  25 - - - 5 0 ( 3 5 0 )  7 1  ( 5 5 0 )  

J u n  4  - - - 6 0 ( 2 0 0 )  1 2 0 ( 6 0 0 )  

# 4 4  Clhi t e  
# 1 7  Above  # 2 5  ' B e l o w  #29  B e l o w  i 3 9  B e l o w  B l u f f s  - -  - - -  - 

D a t e  1 8 1  FIE 1 8 1  H E  1 8 1  D  1131 H F e r r y  

A p r  25 4 0 ( 4 5 0 )  1 2 0 ( 7 0 0 0 )  1 1  4 ( 2 5 0 0 )  11  8 ( 5 5 0 0 )  1 1 0 (  8 9 0 )  

J u n  4  2 6 ( 1 5 0 )  5 8 ( 4 0 0 )  6 4 ( 1 8 0 0 )  6 0 ( 4 0 0 )  6 5 ( 4 0 0 )  

P o w e r l i n e  ~ i c h l a n d ( ~ )  
D a t e  H a n f o r d  C r o s s i n g  PRTR Fe r r y  

1 Mar 1 3  8 5 ( 1 5 0 0 )  ' 1 2 0  ( 2 0 0 0 )  6 2 ( 5 5 0 )  4 0 ( 4 9 3 )  

A p r  25 7 2 ( 8 0 0 )  4 3 ( 6 5 0 )  2 8 ( 3 0 0 )  2 8 ( 2 0 0 )  

J u n  4  4 4 ( 3 5 0 )  3 3 ( 2 5 0 )  3 2 ( 2 0 0 )  3 0 ( 2 0 0 )  



T A U L C  1 3  (Con t i n u e d )  

B .  COLUI.I'~I.A, 17 - IVEE - F A R  StiOPE 

?13 be lo:.^ $1 3  Above !:25 '.!h i  t e  
l> ;r t c 1C1 K E  

!1 3 
1 8 1 D  . -  

f 1 6  0elo:r 
.-....em-. -- - I s 1  and  

C l u f f s  
-- DP. O u t f a l l  -_I_-__. -.I:L.._. . F e r r ~  I 

F!., r 
1 . . a  1 3  4 2 ( 2 0 0 )  3 4 ( 2 0 0 )  2 1 0 ( 1 5 0 0 )  3 6 ( 2 0 0 )  5 2 ( 5 3 ? )  

~ n w e r l i n e ( ~ )  eyers ( 2 )  
Date  - tlan f o r d (  3 ,  ~ i n ~ o l d ( ~ )  C r o s s i n o  L a n d i n ?  

: . l a r 1 3  1 1 5 ( 1 5 0 0 )  6 3 ( 6 0 0 )  6 7 ( 5 0 0 )  6 8 ( 4 0 0 )  

J u n  . 4  2 8 ( 2 0 0 )  2 4  ( 200d, 
1 C ---_ 

-._Ic 

. .,.-.. 

1 .  : ~ l e a s u r e m e n t s  r e p o r t e d  i n  ; R / h r  a r e  t a k e n  lri t h  a 40-1  i t e r  i o n i z a t i o n  c h a n i b e r ,  t h e  c e n t e r  o f  t h e  c h a m b e r  3  f t  a b o v e q r o u n d  a n d  3  f t  b a c k  
f r o m  t h e  w a t e r ' s  e d g e .  M e a s u r e m e n t s  r e p o r t e d  i n  ( )  a r e  t h e  naxirnt;m 
clrn f o u n d  v i  t h  a 6 8  i n  t h e  i m m e d i a t e  a r e a  o f  t i l e  w a t e r ' s  e d s e .  

2. P o i n t  o p e n  t o  t h e  g e n e r a l  p u b l i c  d u r i n ?  t h e  e n t i r e  y e a r .  

3. P o i n t  o n l y  open t o  t h e  g e n e r a l  p u b l i c  on l l e d n e s d a y ; ,  S a t u r d a y s .  a n d  S u n d a , y s .  d u r i n g  t h e  h u n t i n g  s c e s o n .  



The exposure  r a t e s  i n  t h e  r i v e r  d u r i n g  t h e  s p r i n g  o f  
1969 were g e n e r a l l y  h i g h e r  than comparable  d a t a  f o r  t h e  
s p r i n g  of 1968. I n c r e a s e s  were p robab ly  due t o  t h e  u n u s u a l l y  I 

high c o r ~ c e n t r a t i o n s  of  t h e  s h o r t - l i v e d  (2 .58  h r )  56!.ln t 

obse rved  i n  t h e  r i v e r .  O the r  r i v e r  w a t e r  c o n c e n t r a t i o n s  
d u r i n g  t h e  f i r s t  h a l f  of 1969 were below t h e  comparable  
1968 v a l u e s .  p 

Observed e x p o s u r e  r a t e s  downstream from t h e  r e a c t o r  
o u t f a l l s  d u r i n g  May 1963 were g e n e r a l l y  h i g h e r  than d u r i n g  
Apri 1 ,  p o s s i b l y  as a  r e s u l t  of i n c r e a s e d  r i v e r  f low and 
consequen t  s c o u r i n g  of r i v e r  s e d i m e n t s .  
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