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WIROWfmA% STATUS OF Tm 

'HANF0E.D RESERVATIOH FOR JEJUARY-JUNE, 1968 

. . Io INTRODUCTION 

This repor t  summarizes d a t a  co l l ec ted  during t h e  f i r s t  s i x  months of 
b948 frm loca t ions  wi th in  t h e  Hanford p l a t  boundaries f o r  t h e  rou t ine  envi-' 
r o m e n t a l  su rve i l l ance  program, under t h e  d i r e c t i o n  of t h e  Ehviromenta l  Evalu- 
a t ions  s t a f f ,  Theee environmental d a t a  a r e  repor ted  here  f o r  t h e  information 
of the Richlead Operations Office of t h e  Atomic Energy Commission and i t s  con- 
t r a c t o r s .  

To show long-term t rends  and f a c i l i t a t e  conipsrisons, t h e  graphs i n  t h i s  
r epor t  show 14 months of d a t a  - f o r  t h e  current  half-year and t h e  preceeding 
8 months. Hovever, t h e  . reader mw a l s o  wish t o  r e f e r  t o  BhTWGCC-1197-6, "En- 
v i r o m e n t a l  S t a t u s  of t h e  Hanford ~ e a e r v a t i o n  f o r  November-December, 1967 
(Annual S u n a n a ~ y ) ' ~  which contains a conplete sununary  of 1967 ds ta ,  Ground 
water  d a t a  a r e  not  iacLuded i n  t h i s  r epor t  but  w i l l  be presented i n  a BhWL 
repork, "Radiological S ta tus  of t h e  Ground Water Beneath t h e  Hanford Pro jec t ,  
January- June, 1968", 

Data from off -s i te . sampl ing loca t ions  i s  presented i n  t h e  s e r i e s  of 
monthly r e p o r t s ,  BNWL-778- .,'FEn~irolamental Surveil lan- i n  t h e  Vic in i ty  of 

-O .( 

.H!mford f o r  , , , , 1960", 

The term "ana ly t i ca l  l i m i t q 1 ,  as used he re in ,  i s  defined a s  t h e  concen- 
t r a % i m  at which t h e  labora tory  can measure a radionuclide with tr prec i s ion  
of  * 100 per  cent a t  t h e  90 per cent  confidence l e v e l ,  The de tec t ion  l - f m i t  
f o r  a s p e c i f i c  radionuclide v a r i e s  with sample type ,  s m p l e  s i z e ,  counting 
time, and t h e  mounts  of i n t e r f e r i n g  radionuclides persent ,  The "ana ly t i ca l  
l i m i t s "  were chosen t o  represent  upper bounds t o  these  f luc tuat ing de tec t ion  
l i n i  t s  , 

The rnagority of t h e  d a t a  presented i n  t h i s  repor t  was supplied by t h e  
U. So Test,ing Coo, Inc,, vhich performed a l l  rou t ine  r ~ d i o a s s a y s  of environ- 
mental samples, 



I1 , SURVEILLPJCE SU!Gfr'iRY - JNJUAliY-JUNE, 1968 - - - 
A surmamy of swveilLance h igh l igh t s  f o r  the per iod is  given below with 

references  t o  t h e  pwe number(s) wiiere more d e t a i l  on t h e  s u b j e c t  appears, 

Three production reac to r s  remained opera t iona l  following t h e  r e t i r e -  
ment of "B" r e a c t o r  i n  mid-February, Dose r a t e s  and su r face  contamina- 
t i o n  measurements et shore l ine  loca t ions  dovristream from t h e  r e a c t o r s ,  
inc luding Ringold, t h e  P O ~ J ~ Y  Line Crossing, and Richland, showed s igni -  
f i c a n t  increases  between October of 1967 and May of 1966, Dose r a t e  
incrbeases of up t o  50% accompanied increased prevalence of p a r t i c u l a t e s  
t rapped i n  debr is  o r  i n  t h e  socks, !The maximum shore l ine  exposure r a t e  
during t h e  f i r s t  s i x  months of 1968, 1500 R/hr, was measured below 100-KO 
P a r t i c l e s  f o u ~ d  on t h e  shore l i ce  j u s t  below t h e  p l a n t  boundary read as 
much ES 75 $000 c/m ( G ~ I ) .  A t  t h e  f e z t h e s t  downstream measurement l o c a t i o n ,  
sacajawea, patches of foam measuring 9,000 c/m ( G M )  were detec ted  i n  M e y ,  
( s e e  pa  521, 

Disposal of low-level r ad ioac t ive  wastes t o  open swamps, ponds, and 
t renches  r e s u l t e d  i n  s e v e r a l  unusual events, Tots1 b e t a  concentrat ions 

. - . - exceeded t h e  l i m i t  f o r  np-en waters (50,000 pCI/R, Ref, ..MCM 0510) i n  T 
.Swamp during ;,lay a d  LT.:?e; . the  p r i n c i p e l  gamma emi.tt.crs' Fresent  were 
a 3 7 ~ s  and "CS, (See p. l o ) ,  Releases th rou  h t h e  Purex Chemical 
Sewer r e s u l t e d  i n  s e v e r a l  ins tances  of high 13'1 concentrat ions i n  B 
S w q  with a maximum of 47,000 p ~ i l  3 1 ~ / R  occurring i n  Apr i l  (p ,  l l ) ,  
To ta l  alpha concentrat ions temporari ly exceeded 50,000 pCi/& a t  t h e  200 
West 222-S Swamp i n  Apr i l  (p ,  l o ) ,  I n  add i t ion ,  t o t a l  alpha concentra- 
t i o n  i n  samples f r o m t h e  231 Z Waste P i t  exceeded t h e  l i m i t  of 50,000 
pCi/R i n  February, w i t h .  t h e  maximum alpha a c t i v i t y  of  420,000 pCi/L i n  
s s w l e  co l l ec ted  February 23, !Fhe waste p i t  was re tu red  on March 21, 
1968, 

Gaseous Waste Disposal 

During t h e  f i r s t  s i x  months of 1968, s e v e r a l  t r a n s i e n t  increases  i n  
t o t s 1  b e t a ,  t o t a l  alpha,  and l 3 ' 1  concentrat ions were o3senred, A gen- 
e r a l  increase  i n  t h e  rou t ine  b e t a  concemtratl.ons a t  most sample loca- 
t i o n s  was a t t r i b u t e d  t o  f a l l o u t ,  ( see  p, 20-33), 

I n  March, a  p a r t i c l e  f i l t e r  from 200 West Redox ind ica t ing  3,4 
p ~ i f 3 / m 3  and 0,91 p~ha /m3 f o r  t h e  per iod  3-11 t o  3-13 was analyzed by 
alpha spect ronet ry ,  The a c t i v i t y  was radcn-thoron and t h e i r  r e spec t ive  
daughters . 

Other t r a n s i e n t  i cc reases  i n  atnospheric b e t a  a c t i v i t y  occurred a t  
100-N and 200 Eost :inin Gate in e a r l y  Jesuary,  a t  200-East East Center 
i n  e a r l y  Februerjr m d  a t  100-K i n  l a t e  May, with a maximum concentrat ion 
of 2,5 p ~ i ~ / m 3  a t  200-East East Center,  



Gaseous Waste Disposal (continued) - 
Temporary increases  i n  atmospheric 1311 concentrat ions were a l s o  

observed a t  100-.P', 10.0-B, and 200-East East Ce~i te r  i n  March and Apr i l ,  
with a mexinun concentrat ion of 0,24 @il 3 1 ~ / m 3  a t  100-B, 

Increases i n  1311 a t  t h e  300 Area i n  Jenuary and March and a t  t h e  
700 Area i n  I4arch r e s u l t e d  from temporary increases  i n  3 1 ~  emission 
r a t e s  f ron  l abora to r ies  i n  t h e  300 Area, The maximum concentrat ion . 

( 0 ~ 5 4  p ~ i l  3 1 ~ / m 3 )  was noted i n  March a t  t h e  300 Area, 

In  e a r l y  June, elpha spectrometry of t h e  higher than usual  a c t i v i t y  
( 0 ~ 0 5  p ~ i a / m 3 )  on a 300 Area f i l t e r  y ie lded t h e  following r e s u l t s :  
2 3 4 - 2 3 5 ~  - 42$$ 2 3 2 ~ h  - 36%9 2 3 0 ~  - 2 0 % ~  and 2 3 9 ~ ~  - 1,8%, 

- 
Surface Contamination 

Routine surveys of p lan t  roads with a gamma spectrometer during tlle 
f i r s t  s i x  months of 1968 detec ted  a t o t e l  of 10 ins tances  of p a r t i c u l a t e  
depcs i t ion ,  a s  compared t o  a t o t a l  of seven such occurrences f o r  a l l  of 
1967. Most of t h e  increased road deposit ion appeared t o  be associa ted  
with radioact ive  mate r i a l  t r anspor t  i n  t h e  v i c i n i t y  of t h e  100 Areas, 
Generally, contamination was e i t h e r  a t tached t o  t h e  road surface  o r  

. . embedded i n  t h e  sand and gravel  beside t h e  road, Follow-up surveys of 
-- adjacent  of f-road l o c ~ t i - o n s  showed no add i t iona l  zc:ltminat ion,  Radia- 

t i o n  l e v e l s  of these  p a r t i c u l a t e s  were as high as i20i000 c/m (GM) and 
150 m a d s  /hr  . ( su r face -~uno)  , ( see  p, 52 ) , 

No deposit ion of radioact ive  p a r t i c u l a t e s  on t h e  rou t ine  con t ro l  
p l o t s  was detec ted  during January-June , 1968, 

Several  r e t i r e d  waste b u r i a l  grounds were surveyed and t h e  appro- 
p r i a t e  custodians were n o t i f i e d  of condit ions a t  100-F, t h e  \Jye, and 
t h e  300 Area North b u r i a l  grounds which required  a t t e n t i o n ,  Radiat ion 
l e v e l s  t o  75,000 c/m (GM)' were observed' (pa  40 ), 

In  e a r l y  January, atmospheric b e t a  a c t i v i t y  increases  were a t t r i -  
buted t o  f a l l o u t  from an announced nuclear  weapons t e s t  of December 24, 
1967, An i n f l u x  of f a l l o u t  i n  May and June r e s u l t e d  i n  higher than nor- 
mal b e t a  concentrat ions,  With these  inf luxes  of f a l l o u t ,  corresponding 
increases  i n  e x t e r n a l  exposure r a t e s  were noted (p ,  43 ), 



The l o c a t i o n s  from which i-z.w and, d r ink ing  water  sarnples were obtc;ine? 
are shown i n  -Map 1, 

'A, Raw Water 

Weekly cumu.lative samples of  r a w  Columbia River  water  .from P r i e s t  
Rapids Dam were arralyzed f o r  t o t a l  a lpha  and t o t a l  b e t a ,  I n  a d d i t i o n ,  
a monthly coxriposite was analyzed f o r  3 ~ ,  9 0 ~ r , .  9 s ~ r - ~ ,  and 0613u, 
Resu l t s  appeer i n  Table I, The numbers i n  parentheses  a r e  t h e  analy- 
t i c a l  l i m i t s  f o r  each a ~ a l y s i s ,  

. . 

TABLE: I 

I WIOIRICLIDE COIITCEMTRATIOFJS I N  TEIE C O L ~ ~ I A  RIVER 
AT PRIEST RAPIDS DAM (JAJI ,-f.dUiR, ) AND 

PRIEST RAPIDS GAUGE STATION (APRIL-JUNE! -- P 

. - 
%I . 9 0 ~ r  T o t a l  a T o t a l  8 

. Month - . ( p ~ i / ~ )  (c/m/rnl) 

February 

March 

A p r i l  <lo00 

Mw * 
June ?+ 

* No a n a l y s i s  made, 

The t o t a l  b e t a  a c t i v i t y  .i.n r i v e r  water  at Ringold w a s  ob ta ined  
from analyses of weekly grab samples, Resu l t s  of  t h e s e  ana lyses  appear  
i n  F igure  l., 



+ 

DRINKING AND RAW W A T E R  
S A M P L I N G  LOCATIONS 

A Raw Water  

8 Drir lk ing  Water 



R A D  IOAC1'1V 1171 OF COLlJAilB l A  i? lVER IIANI ifl/A'TER (GRAB) SAMPLES 

R I N G O L D  
-- - A n a l y t i c a l  L i m i t  

M J J  A , S  0 N D J F M  A M J 
1 9 6 7  1 9 6 8  



Tota l  b e t a  analyses .of drinking water samples taken from LOO-I(, 
100-N, 200-W, and t h e  B-Y Telephone- exchange a r e  shown i n  Figures 2 
and 3. Tne , 1 0 0 4  s m p l i n g  location.,   as added on January 1, 1960, As 
expected, t o t a l  b e t a  concentret ions a t  100-K have been significantly 
lower than  those  observed a t  100-No The 100-N and 200-W loca t ions  were 
switched t o  a weekly sampling frequency on January 1, 1968, i n  order  
t o  more c lose ly  follow t h e  short-term changes i n  t o t a l  b e t a  concentra- 
t i o n s .  The monthly G I  t r a c t  dose shown i n  Figure 3 i s  est imated from 
i s o t o p i c  analyses of drinking water samples c o l l e c t e d  a t  100-I!?, This 
e s t ima te  i s  based on en assumed in take  of 1 , 2  l i t e r s  p e r  day, 5 days 
pe r  week, 



- 8 -  BtrJL-CC-1.850 
Figure 2 

R A D  IOACTlV lTY OF DR INK ING WATER (GRAB) SAMPLES 
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- 9 - BhrdLcc-1850 
Figure 3 

RAD IOACTIVITY OF DR INI(ING WATER (GRAB) SAMPLES 

--- A n a l y t i c a l  L i m i t  
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IV , SWAMPS I, DITCIIES, I1dD PONDS - 
A, Water - 

Open waters  which may be used by migratory waterfowl a r e  r o u t i n e l y  
sampled a t  t h e  loca t ions  shown i n  Kip 2,. The sampling frequencies f o r  
a l l  l oca t ions  were chmged t o  monthly on January 1, 1968, Figures 4-6 
show d a t a  c o l l e c t e d  from swamgs and d i t ches  loca ted  wi th in  o r  near  t h e  

f-i 200 West Area, Figure 7 shows da ta  c o l l e c t e d  from swamps and d i t ches  
loca ted  wi th in  and near  t h e  200 East Area, and Figure 8 shows d a t a  
c o l l e c t e d  from t h e  300 Area pond, 

A l l  swamp sarilples co l l ec ted  between January and June were quant i ta -  
t i v e l y  anelyzed f o r  s i g n i f i c a n t  radionucl ides ,  These r e s u l t s  appear i n  
Table 2, Increases i n  radionuclide concentrat ions beyond t h e  expected 
range of v a r i a t i o n  wer,e noted a t  t h e  following loca t ions  during January- 
June: U Swamp North ( b e t a ) ,  T Swamp North (betu) ,  222-4 Swamp ( a l p h a ) ,  
Gable. SVamp North ( a lpha)  and Purex Chemical Sewer ( a,lpha), 

TABLE 2 

RADIONUCLIDE CONCENTRATIOi~S IM WASTE 1*7ATEH SAMPLES 

(pci/llI 

T Swamp 
North 
P 

. u swamp 
North 

1-19 640 NDS ND ~ 4 4 0  ND 960 <530 
3-22 1100 ND ND ~ 4 4 0  660 2300 <530 
4-19 2000 ND <57 2700 ~1 .50  430 ND 
5-24 750 <52 ND MD 930 3700 MD 
6-21 a470 ND ND ND 240 720 ND 

Date "cr - 1311 1 3 7 ~ 9  1'+'+ce-pr - - - 

ND - Not detected,  



A ,  Water (continued) - 
TABLE 2 (Continued) 

Redox 1-19 2500 ~ 9 6  C5 1 ND 
North East  2-23 2200 ND . (51 ND 

3-22 2000 ND C51 ND 
4-19 1700 ND ND < 520 
5-24 880 ~ 9 6  (51 ND 
6=21 c480 ND C51 ND 

Date 5 1 ~ r  l o 3 ~ u  lo6nu  1311 1 STcs 144c,,p, -----  - - 
Purex Ched.* . 1-19 4300. 160 6200 ND - ~ 5 1  ND 
c a l  Sewer : 2-23 3500 hTD ~ 4 4 0  ND e51 <52O 

. 3-22 ND ND ND 2,800 a51 ND 
4-19 ND ND ND 72,000 ~ 5 1  ND 
5-24 1300 ED ND ND (51 a520 
6-21 ND ND ND 649000 <51  ND 

- -  B Swamp 1-19 150 .  ND 1400 ND <51 a530 
North 
P 

2-23 150 .<$I6 ~ 4 4 0  ND ND ND . 

3-22 ND ID ND 860 e51 ND 
4-l9 ND ND ND k7,000 c51 ND 
5-24 ND ND ND 790 <51 . ND 
6-21 ND ND ND 3,100 c51 ND 

- - 37cs Date 'ICr 6 5 ~ n  + 1 4 4 ~ e - ~ r  

Gable Swamp 1-13 2100 <96 5 6 ~ 1 2 0 0  
North 2-23 2000 ND 280 

3-22 1600 ND 100 

Results  f o r  t h e  231-2 Waste P i t  ( a  temporary sampling loc&tion)  
a r e  sh01.a belok., The waste p i t  was re t i red  on March 21, 1968, 

> .  
TABLE 3 

231-2 WASTE PIT 

Tota l  Alpha Tota l  Beta 
Date - .  

ACT/& ) 



Water ( ~ o n t  inued) A, - 
. . TABLE 3 (continued) 

To ta l  Alpha To ta l  Beta 
Date - a S / L  1 

300 Area Leach Trench - Samples were periodica, l ly c o l l e c t e d  Prom 
t h e  300 Area s a n i t a r y  waste d isposal  s i t e  f o r  col iform, enterococci  
( a  f e c d  organism) and BOD (biochemical oxygen demand) analyses,  

Date - 

River Shorel ine Seeaage Area 
Date 

_r__ 

BOD mg/L - Colifom/lOO n l  ~nterococci"7100 m l  

300 Area Process Pond - Weekly cumuletive samples were c o l l e c t e d  
from t h e  300 P.rea process pond throughout t h i s  r epor t  period,  Resul ts  
f o r  tota, l  b e t a ,  uranium, n i t r a t e ,  and hexavalent chronium appear i n  
Figure 8 ,  Monthly averages of t h e  f luor ide  concentrat ions appear 
below. 

TABLE 5 

Average Concentratj.ons ( ~ ~ r n )  

January ! 307 
February 3 0 0 
March 2 , 5  

303 Apr i l  
May 2 a 7 
June . . 3 0 5  
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R A D  IOACTIV ITY OF WASTE WATER SAMPLES 
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Figure 5 I 

R A D  I O A C i  IVIN OF WASTE WATER SAMPLES 
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Figure  b 

RAD IOACTIV ITY OF WASTE WATER SAMPLES 
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Figure 7 

RAD IOACTBVBTY OF WASTE WATER SAMPLES 
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Figure 8 

WASTE WATER SAMPLE ANALYSES - 300 AREA 
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IV, SI*IiG~iPS, DITCHES, AND PONDS (Continued) 

B, Gmne Bi rds  

If0 game b i r d  samples were co l l ec ted  near l i q u i d  waste d i sposa l  
sites during t h i s  repor t  period,  



V, THi3 ATMOSPHERE 

A,  Iodine-131 and To ta l  Beta Ac t iv i ty  

Resul ts  of rou t ine  sampling of t h e  atmosphere a t  19 loca t ions  wi th in  
t h e  Hanford neservat ion  (,Map 3 )  a r e  shown i n  Figures 9-15, A t  most 
l o c a t i o n s  t h e  sampling equipment was contained wi th in  a smal l  bu i ld ing  
designated "614", The s m p l e  i s  taken a t  a  flow r a t e  of 1 , 5  cfm through 
HV-70 f i l t e r  paper and then passed through a so lu t ion  of NaOH f o r  1311 
c o l l e c t i o n ,  The normal sampling per iod  i s  one veek, "Total Beta" repre-  
s e n t s  t h e  a c t i v i t y  of p a r t i c u l a t e s  c o l l e c t e d  on f i l t e r  paper during t h e  
sampling period,  During t h e  f i r s t  s i x  months of 1968 s e v e r a l  t r a n s i e n t  
inc reases  i n  t o t a l  b e t a  and/or 1311 concentrat ions were observed, a s  w e l l  
a s  a  genera l  increase  i n  t h e  rou t ine  b e t a  concentra t ion  a t  most sample 
loca t ions .  This increase  was a t t r i b u t e d  t o  f a l l o u t ,  A month-by-month 
summary of each cl~ttnge i n  concentrat ion fol lows,  

January-February - Increased atmospheric b e t a  a c t i v i t y  s t a r t i n g  
e a r l y  i n  January was a t t r i b u t e d  t o  f a l l o u t  following an announced nE- - 
c l e a r  weapons t e s t  on December 24, 1.967, 

I n  J a n ~ a r y ~ i n c r e a s e s  were noted i n  1311 concentrat ions a t  t h e  300 
Area following above normal I emissions from labora to ry  bu i ld ings ,  

. - Increased b e t a  concentrat ions were noted a t  100-li and 200-East 
Main Gate i n  e a r l y  -TE?uary and 200-East East Center i n  e a r l y  February 
b u t  could not be explained on t h e  b a s i s  of known p l a n t  r e l e a s e s ,  

A i r  sampling was i n i t i a t e d  a t  200-West Northeast during t h e  l a t t e r  
p a r t  of February, 

March-April - A p a r t i c l e  f i l t e r  removed a f t e r  running from 3-11 t o  
3-13=0-b!est Redox indica ted  a b e t a  concentret ion of  3,4 p ~ i / m 3 0  
This sample was analyzed by alpha spectrometry which ind ica ted  t h e  a c t i -  
v i t y  was radon-thoron and t h e i r  r e spec t ive  daughters,  Inves t iga t ion  
f a i l e d  t o  i n d i c a t e  a  source f o r  t h i s  a c t i v i t y ,  

During t h e  l a s t  p a r t  of March, increases  i n  1311 concentrat ions were 
noted a t  the  300 and 700 Areas due t o  a  temporary inc rease  i n  t h e  emis- 
s i o n  r a t e  from labora tory  bui ld ings ,  

1311 concentrat ions increased during March and Apr i l  a t  100-F, 100-13, 
and 200-East East Center due t o  temporary inc reases  i n  t h e  emission r a t e  
of 3 1 ~  from a chemical separa t ions  f a c i l i t y ,  

May-June - The average b e t a  concentrat ion a t  most sampling s t a t i o n s  
i n c r w  May with t h e  sp r ing  i n f l u x  of f a l l o u t ,  and continued h igher  

,. than normal through June, , 

During t h e  l a t t e r  p a r t  of Ilia& t h e  t o t a l  b e t a  a c t i v i t y  a t  100-K 
reached 1 , 6  . p ~ i / m 3 ,  A gamma spectrometer ana lys i s  of t h e  1 0 0 4  a i r  
f i l t e r  indica ted  i 4 4 ~ e - ~ r  - 0,41 p ~ i / m 3 , .  l o 6 R u - ~ h  - 0,47 p ~ i / m 3 ,  and 
9 5 ~ r - l b  - 0,16 p ~ i / m 3 c  A b e t a  decay curve on t h i s  same f i l t e r  indica-  
t e d  two primary decaying i so topes ;  one with a h a l f  l i f e  of about 2,5 



V, THE ATI4OSPIIERE ( Continued) 
M P  

A, Iodine-131. and To ta l  Betc Ac t iv i ty  (Continued) 

days, ~ o r r e s p ~ ~ x z d i n g  c-1oseI.y to, radon-thoron daughters , t h e  o the r  wi th  
a h a l f  l i f e  of about 52 days, corresponding c lose ly  Lo 50,4 day 8 9 ~ r o  
Subsequent sepa ra t ion  f o r  3 2 ~  gave a r e s u l t  of @0027 pci/m3, 

The average 1 3 1 ~  and t o t a l  b e t a  concentra t ions  f o r  t h e  f i r s t  h a l f  
of  1968 a r e  shown below i n  Table 6, and fo r  comparison t h e  averages 
f o r  1966, and 1967 a r e  a l s o  shown, 

TABU 6 

AT4OSPHKXlC 311 AND TOTAL BETA .COP!CEXTt'PJYIo"S - AVERAGES 

( ~ e s u l t s  i n  p ~ i / m 3 )  

Tota l  Beta 1 311 - 
~ o c  e;t i on a - - v 1 / 2  19-77 

-4- -- -- 
100 Areas Oo40 0,34 0029 ' 0 ~ 4 4  0,02 0,02 0,20 C0,03 

200 Areas 0031  0 ~ 4 3  0058 0,OO 0002 O0O9 0,lO 0 ~ 1 4  
. - Other On-Plant 0025 . 0,26 0,24 0,34 fl..03 0004 0,20 0005 

Zocations 
\ 
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Figure 9 

IOD INE-131 AND TOTAL BETA ACTIVITY 1N THE ATMOSPHERE 
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IOD IN€-131 AND TOTAL BETA ACTIV IW IN THE ATMOSPHERE 
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Figure 11 

IOD  INE-131 AND TOTAL BETA ACTIV ITY IN ME ATMOSPHERE 
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IOD INE-131 AND TOTAL BETA ACTIVITY IN THE ATMOSPHERE 
--- Analytical L i m i t  
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Figure 13 

I 
1 .  I OD INE-131 AND TOTAL BETA ACTIV ITY IN THE ATMOSPHERE 
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Figu re  14 

IOB WE-131 AND TOTAL BETA A C T I V  ITY IN THE ATMOS PHERE 
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AND TOTAL BETA ACTIV ITY IN THE ATMOSPHERE 
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V 0  TIE A'l?.IOSPIIERE (continued) 
. - = = i - s i - S  . . 

. .  . Bo Total. Alpha Ac t iv i ty  - - - .  -.. . .. . - - . - - 

Eleven of t h e  1.9 weekly f i l t e r s  wI1fch c o l l e c t  b e t a - g m a  emi t t ing  
radionuclides axe a l s o  analyzed f o r  alpha a c t i v i t y ,  with most of t h e  
sampling s i t e s  loca ted  i n  t h e  200 Areas, l k e s e  d a t a  a r e  presented 
i n  Figures 16-19, 

For most sampling l o c a t i o n ~ ~ r e s u l t s  were genera l ly  a t  o r  below 
t h e  a.na1ytlca.l l i m i t  of 0.01 p ~ i a / m 3  &ring t h e  f i r s t  h a l f  of 1968, 
However, i n  e a r l y  E4arc:h t h e  alpha concentrat ion reached 0,913 p ~ i / m 3  
a t  200-West Redox, Analysis by alpha s 'p~ct rometry  ind ica ted  a c t i v i t y  
was radon-lhoron, An i s o l a t e d  temporary increases  i n  t o t a l  alpha con- 
c e n t r a t i o n  a t  100-F occurred during t h e  f i r s t  week of March, - 

During t h e  f i r s t  p a r t  of June an alpha concentra t ion  of  0005 p ~ i / m 3  
was reached on t h e  300 Area f i l t e r ,  Subse uent  ana lys i s  by alpha spec- 
trometry y ie lded t h e  following r e s u l t s :  282Th - 36g9 238LJ - 2 0 % ~  
234e235~ - 42%@ and 2 3 9 ~ ~  - 1.~87, -. ... - 

The s i x  month average t o t a l  alpha concentrat ions i n  t h e  atmosphere 
Tor 1968 a r e  presented i n  Table 7,  For co~nparison, averages f o r  1965, 
1966, and 1.967 a r e  a l s o  shown, 

. . 

TABLE 'y 

ATMOSPHERIC TOTAL ALPHA COT?CEI?TF.TIONS - AVERAGES 

Location 1-12 1968 1967 - 1966 - 1965 - 
LOO Areas . 0 1  . 01 . 01  <O,  02 

200 Areas o 0 1  o 0 1  o 01  <0003 

300 Area "01 . 02 . 02 0,08 

700 Area . 0 1  o 02 , 02 <Oo02 
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Figure 16 

TOTAL ALPHA A C T I V I J Y  IN  THE 'ATMOSPHERE 
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TOTAL ALPHA'ACTIV~W I N  TIdE ATMOSPHERE 
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Figure 10 

TOTAL ALPHA ACTIVITY IN  THE ATMOSPHERE : 
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Figure 19 

TOTAL ALPtiA ACT 1V !TY I N  THE ATMOSPHERE 
--- A n a l y t i c a l  L i m i t  
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V I  , RADIATIO2I SURVEYS 

A,  Surface Contanination 

1, Hanford Roads 

'Haniord roads a r e  rou t ine ly  surveyed ( s e e  Map 4 )  with a bio- 
p 1 a s t . i ~  s c i n t i l l a t i o n  d e t e c t o r  which i s  a t tached t o  t h e  f ron t  end 
of a  t ruck  and i s  pos i t ioned ebout two f e e t  above t h e  surface  of . 

t h e  road, The mini?;1um'level of contamination t h a t  can be de tec ted  ' 

by the  road monitor corresponds t o  a  por t ab le  G2.4 meter response of  
approxinately 1000 c/m per probe area., The routes  between t h e  
300 Area and t h e  300 Areas were suxveyed bi-weekly during t h e  re- 
p o r t  per iod;  t h e  remainder were surveyed monthly. 

Routine surveys detec ted  a t o t a l  of t e n  ins tences  of par t icu-  
l a t e  contaminates during t h e  f i r s t  h a l f  of 1968, a s  compared t o  a 
t o t a l  of seven such ins tances  during a l l  of  1967, Most of t h e  in- 
creased rpad deposi t ion  appeared t o  be  as soc ia ted  with r ad ioac t ive  
ma te r i a l  t r a n s p o r t  i n  t h e  v i c i n i t y  of t h e  100 Areas, 

. A month-by-month summary of s i g n i f i c a n t  f indings  follows : 

J a n u a v  - Two rad ioac t ive  p a r t i c l e s  were detec ted  on R t ,  3 
between 200 East and.!Jest Areas, The one with t h e  h ighes t  reading 
of 100,000 c/m (GM) was recovered; t h e  a c t i v i t y  was found t o  be  
pr imar i ly  3 7 ~ s  , 

February. - k s p e c i a l  survey of t h e  road between 100-H and 100-D . ~b 

Areas vas made on February 1 on n o t i f i c a t i o n  t h a t  contaminated 
l i q u i d  dr ipping was suspected during traste haul ing  opera t ionse  , A 
t o t a l  of e i g h t  p a r t i c l e s ,  inc luding a s m a l l  p iece  of metal ,  were 
found along t h e  rou te ,  bu t  no apparent l i q u i d  drops, The maximum 
r a d i a t i o n  l e v e l  was 150 mrads/hr (s-~uno) , Laboratory ana lys i s  of 
t h e  more a c t i v e  p a r t i c l e s  showed t h e  a c t i v i t y  t o  be a mixture of 
f i s s i o n  products end 6 0 ~ ~ ,  A 8 d i t i o n d  surveys of road shoulders 
and nearby ground c o n t r o l  p l o t s  gave negat ive  r e s u l t s ,  

March - A maximum reading of 15,000 c/m (GT.I) was obtained on a - 
p a r t f  c l e  i n  gravel  along R t ,  2N e a s t  of 100-H Area, 

Contaminated weeds a t  the  southwest fence corner of 200 
West Area read  400 c/m. 

% - A p a r t i c l e  de tec ted  along R t  . 2N a t  White B l u f f s ,  reading 
100,000 c/m, had G O ~ o  as  t h e  predominant radio isotope ,  

Two a d d i t i o n a l  p a r t i c l e s  between 100-D and 100-N Area 
access roads were found, with t h e  h igher  reading 100,000 c/mo 

Numerous p a r t i c u l a t e  ma te r i a l s  a s soc ia ted  with weeds and 
o the r  organic r?ebris were found along t h e  d i r t  road south of t h e  200 
B-C Crib Area, Severa l  of t h e s e  p a r t i c l e s  had G2.f readings g r e a t e r  
than 1C0,000 c/m,' Follow-up surveys of nearby con t ro l  p l o t s  and 
o the r  roads i n  t h e . v i c i n i t y  showed no contamination, Although more 



V I  . RADIATION SLPVEYS ( continued) 

.= . I A. Surface Contanination (continued) 

I - 1, Manford ~ o a d s  (continued) 

numerous t h a n  previously repor ted ,  t h e  contamination l e v e l s  and ex ten t  
of t h e  spread of t h i s  ma te r i a l  f r o m t h e  200 L C  Crib Area i s  not  be- 
l i e v e d  t o  be  s i g n i f i c a n t l y  d i f f e r e n t  from a yea r  ago, 

June - Radiation l e v e l s  of 200 t o  400 c/m were found on sands - 
and gravels  used f o r  f i l l  along George Washington W a y  i n  North Rich- 
land. Radioanalysis shoved t h e  a c t i v i t y  t o  be predominantly 6 5 ~ n ,  
541h, and 1 3 7 ~ s ,  These l e v e l s  and t h e  radionuclide spectrum a r e  typi -  
c a l  of t h e  r i v e r  shore l ine  i n  t h e  v i c i n i t y  of 'Richland, On subsequent 
surveys no r a d i a t i o n  was detec ted ,  

Radioactive weeds . ins ide  t h e  fence a t  t h e  nor theas t  corner 
of 200 East Area were detec ted ,  with a maximum rad ia t ion  l e v e l  of 150 
m a d s  /h r  ( ~ u n o ) .  



Hanford Road Surveys 

'I- Hap 4 
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V I .  RADIATION SURVEYS (Continued) 

A. zurface Contanination (Continued) 

2. Control P lo ts  

Forty-six land areas,  ca l led  control  p lo t s ,  ere  located within 
the lianford boundaries (see  Map 5). These p lo t s ,  measuring 10' by 
10'. a r e  per iodical ly  surveyed with a GM meter i n  order t o  detect  
my deposition of radioactive material, During t h e  period covered 
by t h i s  report ,  no rad ioac t iv i ty  was detected on t h e  rout ine con- 
t r o l  plots .  





VI , RADIATION SURVEYS ( ~ o n t  inued) 

A, Surface Contcmintt-[;ion (continued) 

3, Waste Disposal  S i t e s  

Ret i red  waste b u r i a l  grounds a r e  inspected  p e r i o d i c a l l y  f o r  
genera l  condit ion and evidence of disturbance,  The loca t ions  of 
such s i t e s  outs ide  p lan t  a reas  a r e  shown i n  Map 6,  During t h e  f i r s t  
h a l f  of .  1968, inspect ions  were made of t h e  b u r i a l  s i t e s  l i s t e d  below 
with t h e  f indings ,  Where unsa t i s fac to ry  condi t ions  were found, t h e  
appropr ia te  custodian was n o t i f i e d ,  

January 

P-11 - Good conditf  on, no r a d i o a c t i v i t y  de tec ted ,  

100-F - Gate chain was down, This s i t e  appeared t o  
be s t i l l  a c t i v e ,  a s  many waste conta iners  were 
exposed wi th in  an open t rench,  

100-H - No s igns  posted,  no rad ioac t ive  ma te r i a l s  de- 
t e c t e d ,  

A p r i l  

P-11 - Severa l  smal l  animal holes  were observed, bu t  
no i s d i o a c t i v i t y  was detec ted  on t h e  s p o i l  from 
t h s s e  holes ,  

White - Good condi t ion ,  no r a d i o a c t i v i t y  de tec ted ,  
Bluffs  [ cons t ruc t ion)  

100-H - No rad ioac t ive  ma te r i a l s  de tec ted ,  

June - 
Idye - A small  p i l e  of l e a d  b r i cks  wi.th contamination 

l e v e l s  t o  3000 c/m (c-14) was observed, Retire-  
ment of t h i s  s i t e  was not y e t  complete, 

300 - Ekposed v e r t i c a l  piping was observed with radi -  
Area a t i o n  l e v e l s  t o  75,000 c/m (GM), Severa l  radio- 
North a c t i v e  weeds were a l s o  found with readings t o  

10,000 c/m, A bucket on t h e  su r face  read.8000 c/m, 
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V I  , RADIATIOI~ SURVEYS (cont inued)  

A,  Surface  Contanina t ion  (cont inued)  

4, Aerial Surveys 

Ido a e r i a l  survey f l i g h t s  were made during t h e  p e r i o d  January- 
June 1968. 



V I ,  PdDIATION SURVEYS (continued) 

1, Exposure Rates on-Plant 

External  r s d i a t i o n  exposure r a t e s  ( i n  u n i t s  of m ~ / d e , y )  were 
determined from pencil--type g m a  dosimeters loca ted  wi th in  
bu i ld ings  designated "614" (Map 7 ) ,  The average r e s u l t s  f o r  t h e  
f i r s t  h a l f  of 1966 a r e  .presented i n  Table 8 below, 

Measured exposure r a t e s  were about t h e  same i n  1963 as  i n  1967 
a t  most l o c a t i o n s ,  although s i g n i f i c a n t l y  higher a t  100-K and 100-N 
Areas, Generally, t h e  peak exposure r a t e  during t h e  f i r s t  h a l f  of 
1968 occurred during t h e  l a s t  h a l f  of January and t h e  f i r s t  h a l f  of 
February ( ~ i ~ u r e s  20-.2h), and was pr imar i ly  due t o  r eg iona l  f a l l o u t  
from weapons t e s t i n g ,  although augmented by g l m t  r e l e a s e s ,  A 
second peak occurred a t  most s t a t i o n s  during t h e  l a s t  h a l f  of May 
and t h e  month of June which c o r r e l a t e d  with an increased i n f l u x  
of f a l l o u t  a t  t h a t  time, 

TABLE 8 

AVERAGE EXPOSURE RATES 

-mn / say ) 

January- June January-De cembe r 
Location 1968 - 1967 

100 Areas M i  d1.r ay 
100-B 
100-K 
100-15 
100-D 
100-F 
H a n f  ord 

200 West . Redox 
A r e  a West Center 

East Center 

- - 200 East  
Area 

Other 

West Center . . 0 0 52 
East Center 0 a 50 
Southeast 0 ~ 4 6  

Ratt lesnake Springs 0,40 
%~.ergency Relocation 

Center 0,40 
.*\!ye Barricade 0062 

R t ,  10 Mile 1 , 6  0,38 
300 Area 0 '3 5.5 
700 Area 0,31 

* Data for January-April only, 
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Figure 20 

EXTERNAL RAD I A T I O i I  ON PLANT 
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Figure  2 1  

EXTERNAL RAD I A T i O N  ON PLANT 
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Figure 22 

EXTERNAL RAD 1ATION ON PLANT 
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Figure 24 

EXTERNAL RAD /AT1 ON ON PLANT 
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Figure 25 

EXTERNAL RAD IAT I ON ON PLAN? 
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Figure 26 

EXTERNAL RAD IATI  ON ON PLANT 
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V I ,  RADIATION SURVEYS (continued) 

B. External  Rediation Exposure Rates (continued) - 
2, Exposure Rates a t  t h e  Columbia River Shorel ine 

Shorel ine exposure r a t e s  ( ~ a p  8 and Figures 27 and 28) a r e  mea- 
sured weekly a t  3 f e e t  above t h e  ground with a 40- l i t e r  i o n i z a t i o n  
chanber whose response i s  i n t e r p r e t e d  i n  terms of  pR/hr (radium 
gamma c a l i b r a t i o n ) .  This approximates t h e  exposure r a t e  t b  t h e  go- 

' n a d s  of a person standing on t he  r iverbank,  Addit ional  monthly 
shore l ine  surveys,  covering the reach of the r i v s r  from t h e  r e a c t o r  
o ~ t f a l l s  t o  Richland, include both t h e  exposure r a t e  a t  3 f e e t  and 
t h e  l e v e l s  of surface  contamination as  measured v i t h  a por tab le  GI4 
meter, The d a t a  a r e  presented i n  Table 9 ,  

I n  addi t fon  t u  tlse e f f e c t  of t h e  annual rive? flow cycle ,  sea- 
sona l  increases  i n  shore l ine  exposure r a t e s  a r e  normally expected 
i n  March and Apr i l  when increased concentrat ions i n  t h e  Columbia 
River of s t a b l e  5 5 ~ ?  due t o  sp r ing  run-off r e s u l t  i n  increased cog- 
cen t ra t ions  of 56Mn, 

During t h e  f i r s t  h a l f  of 1968, shore l ine  exposure r a t e s  an< 
p a r t i c u l a t e  frequency a t  loca t ions  below t h e  p lan t  boundary con- 
t inued  t o  show inc reases  compared t o  1966-1967, These inc reases  
were observed during t h e  l a t t e r  h a l f  of 1967 and were a t t r i b u t e d  t o  
a combination of react==.  a r e a  events  and r i v e r  b e h s ~ ~ ~ l o r , '  The e f f e c t s  
of r ap id ly  changing r i v e r  flow rates  were a l s o  s e e s  i n  l a t e  June 
when p a r t i c u l a t e  contmina'Gion w a s  de tec ted  on a previously-flooded 

' 

a r e a  of t h e  p lan t  shore near PRTR, As usual ,  t h e  exposure r a t e s  
decreased i n ' l a t e  May when t h e  r i v e r  flow r a t e  increased.  

Unusual r e s u l t s  during t h e  per iod  included t h e  f o l l o ~ ? i n g ,  

January - A shore l ine  exposure r a t e  of 1500 pR/hr was measured 
below 100-K, Exposure r a t e s  of 50% higher ,  than  i n  1967 were ob- 
served downstream a s  f a r  a s  Ringold, 

- P a r t i c l e s  of 6 0 ~ 0 0 0  c/m were found a t  both Ringold 
and t h e  Power Line Crossing during low water following l a r g e  r i v e r  
f luc tua t ions .  Analysis showed predominantly 4 6 ~ c ,  bu t  a number of 
o the r  radionuclides were de tec tab le ,  

March - A p a r t i c l e  reading 50,000 c/m was found a t  t h e  Hanford - 
Far Shore loca t iono  Ana,lysis showed 6 5 ~ n  predominating with 4 6 ~ c ,  
1 4 4 ~ e - ~ r ,  and 1 5 5 ~ u  a l s o  present ,  

k maximum reading of 4,000 c/m was obtained on mud a t  
t h e  Richland Pump P lan t ,  

/ 

May - Severa l  p a r t i c l e s  with a maximum reading of 75,000 c/m 
d 

were detec ted  a t  Ringold and t h e  Power Line Crossing, Patches of 
foam support ing mixed debr is  read 25,000 c/m a t  100-F Area and 
9,000 c/ul tit Sacctjawea Park, 



RkDIATIOPI SURVEYS (cont inued)  

B, Ek te rna l  Radia t ion  Exposure Rates (~on t i r !ucd )  
a- 

2, Exposure Rates. al; the C'ohrarr~bia River Shoreline (continued! 

June - N~unerous p a r t i c l e s  with a  maximum of 8,000 cjm were de- - 
t e c t e d  on a p rev ious ly  f looded a r e a  near  t h e  P3TR pump i n t d c e ,  Af ter  
re-flooding and re-exposure, most of t h e  p a r t i c u l a t e  m s t e r i a l  was 
gone, aad s r r f t ~ i m u m  reading  of 4,000 c/m was obta lned  on t h e  remain- 
i n g  d e b r i s ,  



SHORELINE SURVEY LOCATIONS 

@ Measu remen t  Point 1 
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Figure 27 

EXTERNAL RAD /AT ION AT THE COLUMB KA R lVER SHORELINE 

V E R N I T A  BRIDGE 
L 200 
r 
1 
a 

150 
,. 
w 
C, 

2 100 
a, 
L 
3 

" 50 0 
a 
X 

1 1 1  
0  

M J J  A S O N D  J F M  A Pl J. 

P O W E R L I N E  CROSSING 
L 

200 
r 
1 
of 

150 ,. 
a, 
C, 

100 
of 

w 
L 

50 
0 
a 
X .  

W 0  
M J J  A S 0 N D J  F M A M J 

1 9 6 7  1 9 6 8  



- 56 - BN-CC-1850 
Figure 28 

EXTERNAL RAD IAT iON AT THE COLUMBIA R l V E R  SHORELINE 
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(~aximum Readings ) 

Loc ~t i on 

March 21 ?.lay 3 June 27 
uR/hr c/m 6 pR 

@ 3 f t o  Surf ,  @ 3 f t ,  Surf ,  @ 3f t0  Surf ,  @ 3 f t ,  Surf ,  @ 3ft ,  Surf @ 3 f t ,  Surf, -- -- -- v- -w --- 
~ b o v e  181-KW-Piant Shore 90 
Below 181-Ktl-Plat Shore 140 
Below 181-Kd-F&r 2 6 
Abov? 18l -N~-Plant  Shore 130 
Belo-4 181-NE-Plant Shore 130 
Above 181-D-Far Shore 2 0 
D Island-Far Shore 30 0 
Below 181-D-Pla~t Shore 12 5 
Below 181-D-Far Shcre 36 
Belov 181-H-Plant Shore 260 
-White Bluffs  Ferry-Plant 

Shcre 180 
Lihite B lu f f s  Ferry-Far 

Shore 86 
Hanf ord-Plant Shore 175 
IIanford-Far Shore 75 
Ringold-Far Shore 7 6 
P~-~ .e r l ine -P lan t  Shore 200 
Poxerline-Far Shore 170 
Byer's Landing-Far Shore 5 6 
PRTR-Plant Shore 86 
Richlvld  Ferry-Plant Shore 42 

500 
Boo 
250 
400 

2000 
250 

2500 
800 
250 

2500 

Iiotes: i4easurements repor ted  i n  p ~ / h r  a r e  taken with a 40- l i t e r  ion iza t ion  chamber, t h e  c e n t e r  of . t h e  chamber 
3 f t ,  above t h e  water ' s  edge; measurements repor ted  i n  c/m a r e  t h e  maximum found w i t h  a GX :in t h e  imme- 
d i a t e  area,  of t h e  water" edge, . , 



VIo PPJ)I.ATION SURVEYS (cont inued) 

Fxternal  Radiation ~ x ~ 0 s u r . e  Rates 
__rr_____k__._.C_- 

(cant inued) 

3, Exposure Rates Below t h e  Surface of  t h e  Columbia River 

Ekpos.u,e rates: .in t h e  r i v e r  were determined from pocket d.osi- 
meters contafned" v i t h i n  submerged b o t t l e s  a t  t h e  loca t io r s  shown i n  
Map 9, Missing d a t a  were t h e  r e s u l t  of l o s t  conta iners  o r  equipment 
malfunctions, (See Figures 29 and 30!, Average dose r a t e s  f o r  t h e  
f i r s t  h a l f  of 1968 a t  t h e  300 Area and Richland were somewhat lower 
than f o r  t h e  same per iod of  1.967, 
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Figure 29 
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EXTERNAL RAD lATlOhl BELOW ME SURFACE OF THE COLUMB I A  R IVER 
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