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ENVIRONMENTAL STATUS OF THE HANFORD RESERVATION FOR 1970 

INTRODUCTION 

T h i s  r e p o r t  sunlmari zes da ta  c o l l e c t e d  d u r i n g  1970 f r om l o c a t i o n s  
w i t h i n  t he  Hanford p l a n t  boundaries f o r  t h e  env i ronmenta l  s u r v e i  1  lance  
program, under t he  d i r e c t i o n  o f  t h e  Environmental  Eva lua t i ons  s t a f f .  
These env i ronmenta l  da ta  a re  r e p o r t e d  here  f o r  t h e  i n f o r m a t i o n  o f  t h e  
R i ch land  Operat ions O f f i c e  o f  t he  Atomic Energy Commission and i t s  
c o n t r a c t o r s .  

The p rev ious  r e p o r t  i n  t h i s  s e r i e s  i s  BNWL-CC-2583, "Environmental  
S ta tus  o f  t he  Hanford Reservat ion f o r  July-December, 1969." The graphs 
i n  t h i s  r e p o r t  show 14 months o f  da ta - - the  s u b j e c t  12 months and t he  
preceeding two. Groundwater da ta  a r e  n o t  i n c l u d e d  i n  t h i s  r e p o r t  b u t  
a r e  presented i n  BNWL-1613, "Rad io l og i ca l  S ta tus  o f  t h e  Groundwater 
Beneath t h e  Hanford P r o j e c t .  " Data f rom o f f s i  t e  sampl ing l o c a t i o n s  
a r e  summarized i n  t h e  s e r i e s ,  "Eva lua t i on  o f  R a d i o l o g i c a l  Cond i t i ons  i n  
The V i c i n i t y  o f  Hanford f o r  . . . ". Some da ta  f rom 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  comparison w i t h  s i m i l a r  measurements made 
ons i  t e .  

The 100-KW r e a c t o r  was s h u t  down i n  February 1970, l e a v i n g  as 
. , p l u t o n i  um p roduc t i on  r e a c t p r s  & I  t h e  100-KE 2nd 100-N rea.c tors .  

The ~ r ~ a j o r i  t y  o f  rad iochemica l  analyses presented i n  t h i s  r e p o r t  
were performed by  t h e  U.S. T e s t i n g  Company, I n c .  on samples c o l l e c t e d  by 
Ba t t e l l e -No r thwes t .  The t e rm  " a n a l y t i c a l  L i m i t , "  as used he re in ,  i s  
t h e  concen r ra t i on  a t  which t he  l a b o r a t o r y  can measure a  r a d i o n u c l i d e  w i t h  
a  p r e c i s i o n  o f  + I 0 0  percen t  a t  t h e  90 percen t  con f idence  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 ad ionuc l  i d e  v a r i e s  w i t h  sample type ,  
sample s i z e ,  coun t i ng  t ime,  and t h e  amounts o f  i n t e r f e r i n g  r a d i o n u c l i d e s  
p resen t .  The " a n a l y t i c a l  l i m i t s "  were chosen t o  r e p r e s e n t  upper bounds 
t o  these f l  uctt.~at. i  ng d e t e c t i o n  1 i m i  t s  . 



11. SURVEILLANCE HIGHLIGHTS 

Col umbia R i v e r  Water 

Du r i ng  1970, average concen t ra t i ons  o f  c o l i f o r m  b a c t e r i a  decreased 
r e l a t i v e  t o  t h e  1969 averages by f a c t o r s  o f  2.5 and 3.0 a t  l o c a t i o n s  upstream 
and downstream r e s p e c t i v e l y  of  t h e  Hanford p r o j e c t .  A l l  o t h e r  r i v e r  analyses 
r e s u l t s  were w i t h i n  t h e i r  expected ranges o f  v a r i a t i o n .  The es t ima ted  annual 
G I  T r a c t  dose f rom d r i n k i n g  100-N wate r  was 9.5 mrem, a  decrease o f  about  a  
f a c t o r  o f  3  f rom 1969. 

Swamps, D i tches ,  and Ponds 

Rad ionuc l ide  concen t ra t i ons  i n  samples c o l l e c t e d  f rom open waters  on 
t h e  Han.ford p r o j e c t  d u r i n g  1970 were, i n  .general , w i t h i n  t h e i r  expected 
range o f  v a r i a t i o n  and were w e l l  below t h e  recommended 1  i m i  t o f  
50,000 pCi /a .  

A  n o t a b l e  excep t i on  occur red  a t  B Swamp i n  A p r i l ,  1970, f o l l o w i n g  an 
unusual r e l e a s e  i n  March, when t o t a l  beta a c t i v i t y  i n  B Swamp inc reased  t o  
113,000 pCi /a .  The p r i n c i p a l  gamma e m i t t e r  was 1 4 4 ~ e - P r  (3600 pC i / a ) ,  b u t  
t he  m a j o r i t y  o f  t h e  beta a c t i v i t y  was due t o  9 0 ~ r .  

- Resu l t s  o f  r ad io1  o g i c a l  , chemical  and b i  o l o  j i c a l  ana!yeas . o f  samples 
c o l l e c t e d  f rom 300 Area pond: 2nd t renches  were g e n e r a l l y  d i t h i n  t h e  
expected range, Col i form and en te rococc i  concen t ra t i ons  i n  t h e  300 Area. 
l each  t r e n c h  peaked i n  May and dune a t  l e v e l s  about  t w i c e  any exper ienced 
d u r i n g  1969. 

A  t o t a l  o f  f ou r t een  ducks and c o o t  were c o l l e c t e d  i n  t h e  v i c i n i t y  o f  
100- K from December 29, 1969, through December 31 , 1970. TWO ducks 
c o l l e c t e d  f rom 100-K Trench and one duck c o l l e c t e d  f r om 100-N Trench con 
t a i n e d  unusua l l y  h i g h  r a d i o n u c l i d e  concen t ra t i ons .  3 2 1 ~  concen t ra t i ons  were 
11 0,000, 68,000 and 140,000 pCi/gram (wet we igh t )  o f  muscle r e s p e c t i v e l y .  
Most no tab le  gamma e m i t t e r s  were 5 1 ~ r  and 6 s ~ n  i n  t h e  'IOU-K ducks and 54Mn, 
137Cs and 144Ce-Pr i n  t h e  100-N duck. These samples and consequent a c t i o n s  
have been sepa ra te l y  r epo r ted  i n  correspondence w i t h  AEC-RL. No s i m i l a r  
r e s u l t s  were ob ta ined  a f t e r  c o v e r i n g  t he  t renches .  

A i  r bo rne  R a d i o a c t i v i t y  

Concent ra t ions  o f  1 3 l  I i n  t h e  atmosphere, as measured w i t h  c a u s t i c  
scrubbers,  d u r i n g  t he  f i r q t  fi mnnths o f  1970 averaged about 0.01 p ~ i / m 3  
a t  most l o c a t i u n s .  As measured i n  charcoa l  samples, t h e  average concen- 
t r a t i o n  o f  131 I d u r i n g  t h e  l a s t  h a l f  o f  t h e  yea r  was about  0.08 pCi lm3. 
The a p p a r e n t l y  inc reased  concen t ra t i ons  d u r i n g  t h e  l a s t  h a l f  o f  t h e  y e a r  
r e s u l t  f r om the  g r e a t e r  c o l l e c t i o n  e f f i c i e n c y  o f  charcoa l  f o r  o rgan i c -  
bound i o d i n e .  The maximum sample c o n c e n t r a t i o n  measured d u r i n g  t h i s  
r e p o r t i n g  p e r i o d  \#/as 0.52 pCi/m3, noted i n  December a t  t h e  300 West East 
Center  Area us ing  a  charcoal  sampler. For comparison t he  maximum 131 1 con- 
c e n t r a t i o n  measured d u r i n g  t h e  l a s t  s i x  months o f  1969 was 0.7 pc i lm3  a t  
t h e  300 Area us ing  a  c a u s t i c  scrubber  sampler. 



A t  most l o c a t i o n s ,  both o n s i t e  and o f f s i t e ,  t o t a l  beta a c t i v i t y  
increased by about a f a c t o r  of ten during the  f i r s t  ha l f  of the yea r  and 
then decreased by a s l i g h t l y  smal1,er f a c t o r  by the  end of the  y e a r .  Foreign 
weapons t e s t i n g  fa1 lou t .  was the  probable source.  The maximum measured beta 
a c t i v i t y ,  3.7 pCi/m3, occurred in February a t  t he  200 ENC l o c a t i o n .  Annual 
average a c t i v i t y  ranged from 0:.4 t o  0.5 and 0 .4  t o  1 .8  p ~ i / m 3  in  the  100 and 
200 Areas, r e spec t ive ly .  

Total alpha concent ra t ions  in  a i r  during 1970 averaged about  0.01 
pCi/m3 a t  most loca t ions .  Monthly averages a t  several  l oca t ions  occasional  l y  
reached 0 ..03 pCi /m3. On severa l  occasions , weekly average concent ra t i  ons 
exceeded 0.1 pCi/m3, reaching a maximum of 0.18 pci/m3 on two occasions in  
t h e  f a l l .  Analysis of several  of  the  higher samples showed no plutonium. 

Radiation Surveys 

Several r ad ioac t ive  p a r t i c l e s  were found on Hanford roadways during 
road surveys.  The most s i g n i f i c a n t  p a r t i c l e  had a beta dose r a t e  of 
6 r ad /h r .  Major radionucl ides  comprising the  a c t i v i t y  were 1 4 4 c e - ~ r ,  
9 0 ~ r - y ~  1 0 6 ~ ~  and 1 3 7 ~ s .  G e n e r a . l . 1 ~ ~  t h e  occurrences were a t t r i b u t e d  t o  
i n ter -area  waste haul i ng opera t ions .  

Contaminated p a r t i c l e s  were found on control  p l o t s  around 200 East  
Area on f i v e  occasions.  Gross a c t i v i t y  ranged from 1000 t o  15,000 
counts/min on a GM survey instrument ,  and was a t t r i b u t e d  t o  wind-borne 

a p a r t i c u l a t e s  from tank f:rm.areas. . . ., .. . 
... . . ., . 4... 

A t  midyear, pencil  i on iza t ion  chambers were replaced by thernclumi- 
nescent dosimeters (TLD) f o r  t h e  measurement of ex te rna l  exposure r a t e s .  
There was a general downward trend in exposure r a t e s  a t  most l o c a t i o n s .  
The maximum exposure r a t e  noted was 1 . 5  mR/day a t  100 K Area. 

On t he  bas is  of exposure r a t e  measurements a t  Richland and a t  100-N, 
t h e  whole-body dose t o  NPPSS personnel from Hanford sources of external  
r a d i a t i o n  a t  100-N during 1970 was est imated t o  be 9 mrem. 

The exposure r a t e s  and surface  contamination l e v e l s  a t  shore l ine  
loca t ions  downstream from t h e  opera t ing  r e a c t o r s  during 1970 were gene ra l ly  
somewhat l e s s  than 1969. The maximum shore l ine  exposure r a t e  during 1970, 
250 p R / h r ,  was de tec ted  on D Is land loca t ion  in March. The maximum 
shore1 ine  contamination level  encountered during 1970 (2000 c/m - GM) was 
observed' a t  the  Hanford Far Shore loca t ion  in  May. These were discussed 
i n  a top ica l  r e p o r t ,  BNWL-CC-2363 (p. 61 ) .  

Radiation level  s fro111 shore1 ine  contamination below t h e  pl a n t  
boundary were genera l ly  l e s s  than 2000 c/m (Givl). The average Columbia 
r i v e r  immersion dose r a t e s  i n  1970 genera l ly  were lower than t h e  1969 
l e v e l s ,  The maximum immersion dose r a t e ,  3.1 mR/day, was observed 
a t  the  100-F Area loca t ion .  



111. COLUMBIA RIVER WATER 

Colu~iibia River water sampled upstream of ' the  Hanford project  i s  
analyzed fo r  comparison with samples col lec ted downstream of the p ro jec t .  
In January 1970, the upstream sampling location was moved from the P r i e s t  
Rapids Gauge Sta t ion t o  the  Vernita bridge. Sampling lo-c.atians f o r  raw 
Columbia River water a r e  shown in Map 1 .  

Fallout  radionuclides 3~ and 9 0 ~ r ,  a s  well as t o t a l  alpha a c t i v i t y ,  
were measured in  monthly composites of weekly grab samples a t  Vernita and 
i n  monthly composites of weekly in tegrated samples a t  Richland (Figure 1 ). 

The measured concentrat ions of 90Sr and t o t a l  alpha a c t i v i t y  in r i v e r  
Hater averaged, respect ively ,  0.44 and 0.60 p C i / l i t e r  a t  Vernita and 0.51 
and 0.58 pC i / l i t e r  a t  Richland during the  year .  Measured t r i t i um concen- 
t r a t i o n s  averaged 840 pCi/l i t e r  a t  Vernita and 1100 pC i / l i t e r  a t  Richland. 
Averages were based on the actual  sample r e s u l t s ,  which in  many instances 
were l e s s  than the  analyt ica l  l i m i t  of about 1000 p C i / l i t e r .  

Average radionuclide t ranspor t  r a t e s  f o r  o ther  radionuclides measured 
a t  Richland during t h i s  period (Figures 2 & 3)  were about half the  com- 
parable averages f o r  1969. 

Biological measurements of Columbia River water samples co l l ec ted  
semimonthly from Vernita, 100-F, and North Richland appear in  Table 1. 

,From the  Washingion-Oregon border t o  Grand Coulee Dam, the Colurnbia i s  
. considered a Class A r i v e r ,  according t o  the Washington S t a t e  Water 

Qua l i ty  Standards,* which s t a t e  t h a t  f o r  Class A r i v e r s  t o t a l  coliform 
organisms shal l  not exceed median values of 240 per 100 ml with l e s s  than 
20 percent of the sa~npl es  exceeding 1000 per 100 ml when associ ated wi t h  a 
fecal  source. In addit ion t o  coliform, enterococci i s  measured t o  ind ica te  
contaminants of fecal  o r ig in .  

Concentrations of co1 iform bacter ia  increased sharply in  June and 
September a t  a l l  th ree  locat ions .  The enterococci count increased tem- 
pora r i ly  a t  the North Richland locat ion in  May, dtid dl; a l l  three '  locat ions  
in  September and October. Standards do not appear t o  have been exceeded a t  
any time during the year .  

Chemical analyses of r i ve r  water grab samples col lec ted a t  Vernita and 
100-F (above and below the production r eac to r s )  a s  reported by Douglas 
United Nuclear a r e  presented in  Tables 2 and 3. Ni t ra te  and hexavalent 
chromium analyses a l s o  were performed on the weekly samples of r i v e r  water 
from Vernita, and n i t r a t e  analyses were performed on samples from Richland. 
Hexavalent chromium was monitored continuously by the Technicon analyzer a t  
the 300 Area ACRMS. The monitor has a detect ion level  o f  1 ppb of Cr+6, b u t  
t rends below t h i s  concentration can be followed by comparing ~ r + 6  and 51Cr 
concentrat ions.  These data a r e  presented in  Fiyure 4. 

* "Implementation and Enforcement Plan f o r  Water Qua l i t y  Standards;.Surface 
Waters" S t a t e  of Washington, Department o f  Ecology. SepleinLer 1970. 
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CONCENTRATIONS OF 3~ AND 9 0 ~ r  l N COLUMB l A R IVER WATER AT . 
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COLUMB I A  R IVER RADIONUCLIDE TRANSPORT BATES A T  R I C H L A N D  
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COLUMBIA RIVER RADIONUCLI DE TRAN.SPORT RATES AT RI,CHLAND 
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TABLE 1 

BIOLOGICAL MEASUREMENTS IN THE COLUMBIA RIVER FOR 1970 

Verni ta . 100-F North Richland 

Co' i form Enterococci 800 Col i f o m  Ecterococci 800 Col i form Enterococci . 830 
Date -- coun:/100 my. count/l0.3 mC count/100 .g count/100 ma. count/100 mz count/100 m~ mglr 

Annual, 1970 2 4 .  13. 3.2 42. 23. 3.1 . 44.  33. 2.8 

NA - Not Analyzed 



TABLE 2 

CHEMICAL CHARACTERISTICS OF THE COLUMBIA RIVER A T  VERNITA FOR 1970 

(Results i n  parts per m i l l i o n )  

Date 

1 /€1/70 
1 /20/70 

2/3/70 
21' 7/70 

31 3/ 70 
311 7/70 
3/31 170 

411 4/70 
4/28/70 

5/ 8 2/ 70 

6/11 6/70 

7/21/70 

8/3/70 
8/14/70 

9/3/70 
9/22/70 

10/6/70 
10/20/70 ' 

11 13/70 
11/17/70 . 
12/1/70 . 

12/15/70 

Average, 1970 

Diss.  
07 
11.9 

N A 

Phth 
A l k .  

2. 
2. 

1 *. 
1 .  

1. 
1 .  
2. 

2. 
2. 

2. 

2. 

1.  

2. 
2. 

3. 
2. 

2. 
0 .  

3. 
4. 

2. 
2.  

1.9 

M.O. 
A l k .  

67. 
70. 

68. 
68. 

63. 
66. 
67. 

67. 
69. 

70. 

55. 

59. 

72. 
66. 

64. 
60. 

70. 
91. . 

66. 
66. 

66. 
68.. 

66. 

Hard- 
ness - 

74. 
74. 

Sol i d s  

93. 
92. 



TABLE 3 

CHEMICAL CHARACTERISTICS OF THE COLUMBIA R IVER A T  100-F FOR 1970 

(Resul t s  i n  p a r t s  per m i l l i o n )  

Phth M.O. Hard- 
Alk. Alk. ness 
2. 68. 74. 
2. 71. 73. 

Date 

1/6/70 
1 /20/70 

Sol ids 

93. 
84. 

Annual, 1970 



N ITRATE AND HEXAVALENT CHROMI U M  CONCENTRAT IONS 
I N COLUMB I A RIVER WATER 
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Drinking water was sampled a t  the  locat ions  shown in Map 2. Total 
beta a c t i v i t y  i s  presented in Figures 5 and 6.  To ta l ' be ta  analyses of  
100-K drinking water were discontinued in m.i;d.-Jun.e: lr9<Z0 .... Concentrations 
had been a t  o r  below the analyt ica l  l i m i t  of 0.02 c/m/ma since May 1969, 
except f o r  a s ing le  sample col lec ted on April 14,  1970 (0.17 c/m/ma). 

In March, the 300 Area began t o  supplement i t s  water supply from the 
Richland plant  on an in te rmi t t en t  bas is  with Columbia River water processed 
by the 300 Area water treatment p lant .  By the end of May, however, con- 
tinuous operation of the 300 Area f a c i l i t y  was supplying 40 t o  50 percent 
of the  300 Area water. The measurement of t o t a l  beta a c t i v i t y  in 300 Area 
drinking water was begun in l a t e  June (Figure 6 ) .  

The G'I Tract dose from drinking 100-N water (Figure 6 )  was estimated 
from monthly isotopic  and more frequent t o t a l  beta analyses.  The assumed 
water intake r a t e  was 0.93 l i t e r s  per day, f i ve  days per week, 50 weeks 
per year ,  as reported previously.* The GI Tract dose from drinking 100-N 
water was about 9.5 mrem during 1970, compared with 29 mrem during 1963 
and 53 mrem during 1968. These GI Tract doses represented 0 .6 ,  1 .9 ,  and 
3.5 percent ,  respect ively ,  of the 1500 mrern per year dose standard f o r  
nonoccupational l y  exposed individuals.  The values f o r  1969 and 1968 a r e  
g rea te r  than previously reported,* due t o  an e r r o r  in  the 56Mn dose f a c t o r  

. previously used in ca lcula t ing dose f o r  those years .  

Grab samples of drinking water col lec ted in  April and June from the 
B-Y Telephone Exchange (506 Building) and in February and May from the  
Road Crew Headquarters (61 5 Building - Hanford 9 we1 1 ) were analyzed f o r  
gross beta a c t i v i t y .  Concentrations a t  both locat ions  were l e s s  than the 
analyt ica l  1 imi t (0.1 clmlma). 

* BNWL-CC-2583, "Environmental Sta tus  of the Hanford Reservati on f o r  
July-December 1969," edi ted  by C .  E. Wilson and T. H .  Essig. 





TOTAL BETA ACTIVITY OF DR INK.ING WATER (GRAB) SAMPLES 
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TOTAL BETA A C T I V I T Y  O F  D R I N K I N G  WATER (GRAB)  SAMPLES 
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.V. SWAMPS, DITCHES, AND PONDS 

Open waters,  primarily s i t e s  f o r  disposal of cooling water, used by 
waterfowl were sampled rout inely  a t  the  locat ions  shown in Map 3. Grab 
samples were collected monthly, except t ha t  a cumulative sample was 
col lected weekly from1 the  300. h e a  Pro,cess Pond In l e t .  Total alpha and 
t o t a l  beta concentrat ians were below 50,000 pCi/l i t e r ,  the 1 imit  f o r  
open waters ( A E C  Manual R L  Supplement 0510), except a t  216-B-3 (B Swamp) 
following an unusual re lease  in l a t e  March. Waterfowl col lec ted from 
t h i s  location and from other 200 Area swamps subsequent t o  t h i s  re lease  
were examined f o r  unusual concentrat ions of 9 0 ~ r ,  the  major radionucl ide  
re1 eased. (See Bi rds and Mammal s .  ) 

Open water and biota in  the 100 Areas were sampled following the  
discovery of unusually radioactive waterfowl on the 100-K Trench. The 
most s i gn i f i c an t  concentrations of rad ioac t iv i ty  in wild game were found 
in  waterfowl t h a t  had fed in the 100-N and 100-K trenches. (See Birds 
and Mammal s .  ) 

Estimates of the quan t i t i e s  of rad ioac t iv i ty  contained in  these  two 
trenches were made fo l  lowing speci a1 sampl i  ng and surveys. Action was 
taken by the  reactor  operating contractor  t o  deny waterfowl fu r t he r  access 
t o  the water surfaces of these trenches.  

300 Area Process Pond samples received both radiochemical and chemical 
analyses.  Biological measurements were obtained on s m p l e s  from the  300 

.- -. Area Leach Trench and i t ;  -associated r i v e r  shore1 ine beepaye area .  

A.  200 Area Waste Waters 

Routine samples were col lec ted from 222-S Swamp (21 6-S-19), T Swamp 
(21 6-T-4), U-Swamp (216-U-lO) , Redox Swamp (21 6-S-16), Gable Swamp 
(.216-A-25), B Swamp ( 2 1  6-B-3), 231 -2 Ditch (21 6-1.-11) , and 100-F Leach 
Trench. Analysis r e s u l t s  a r e  presented in Figures 7 ,  8,  and 9 and 
Table 6. Alpha a c t i v i t y  in a l l  swamps was within the normal range of 
f 1 uctuation.  

The t o t a l  beta a c t i v i t y  i n  a1 1 swamps, with the exception of B Swamp, 
was f o r  the  most p a r t ,  within the.  normal range of va r ia t ion .  The t o t a l  
beta a c t i v i t y  i n  B-Swamp increased t o  113,000 pCi/l i  t e r  during Apri l .  The 
principal  gamma emit ter  was 1 4 4 ~ e - p r  (3600 pCi/i.),  but the  majori ty of the  
a c t i v i t y  .was due t o  9 0 ~ r .  A re1 ease which occurred on March 22 was the  
source of the unusual ly  11 i yh  rddi oacl i  vi t y  . 

The frequericy uT yamnla scan analyses on swamp sample5 wag monthly 
a t  B Swamp and quar te r ly  f o r  a l l  o thers  (Table 6 ) .  From time t o  time the  
a c t i  vat i  on products typical  l y  found i n  Columbia River water were a1 so 
detected in  samples col lec ted from the swamps a t  concentrat ions s im i l a r  
t o  those found in  r i v e r  water, 



Radioactivi ty was detected in July in vegetation gt-owing at '  the 
wa te r ' s  edge a t  B Swamp and B Ditch. Saniples' were col lec ted f o r  ana ly s i s ,  
the r e s u l t s  of which appear i n  Table 4 .  

T A B L E  4 

GAMMA ACTIVITY IN B SllAMP A N D  B DITCH VEGETATION 

( P C ~ I Q ~ )  

Location Alpha - 6 5 ~ n  9 5 ~ r ~ b  3 7 ~ s  0 6 ~ u  
B Swamp 0.17 280 - - 0.9 0.6 2.7 

B Ditch 0.08 5 2 0 .2  0.5 1 .4  1 .8  

B. 100-F Leach Trench 

Conimenci ng i n  .September 1970, monthly grab s a ~ n ~ l e s  were col lec ted 
from 100-F Leach Trench. Alpha ana lys i s  r e s u l t s  a r e  presented in  Figure 9. 

C .  300 Area Process Pond - *- 

Total beta ,  urani urn, n i t r a t e  ion,  and hexavalent chromium ion concen- 
Ltrat ions measured in weekly cumulative samples, col lectec' near the  i n l e t  
of the  300 Area process pond, are presented in Figure 10. The concentra- 
t ion  of uranium i s  based on a measure~nent of t o t a l  alpha. Monthly average 
f luor ide  ion measurement r e s u l t s  appear in  Table 5 .  

' T A B L E  .5 

FLUORIDE ION CONCENTRATIONS IN THE 300 A R E A  PROCESS P O N D ,  1970 

F- 
Month EP.! 

January 
February 
March* 
Apri 1 * 
May 
June* 
July* 
August 
September* 
October* 
November 
December* 

* No analyses were made f o r  th.e periods : 3-3-70 t o  4-12-70, .. . . 
. . 

6-29-70 t o  7-13-70, 9-28-70 t o  10-5-70, and 12-15-70 to  . . . . .:. : ... . .  12-22-70. Otherwise, cumulative samples were analyzed weekly.; .. . . . .. ... "-. . .. . . . ... r . : .  

. . . .. ;:.. .",' y.: . .  . . .  . 



D. 300 Area Sanitary Waste 

Samples were collected monthly from the  300 Area Leach Trench and 
from thc r i ve r  shoreline seepage area .  Analyses f o r  coliform, enterococci 
(fecal  bac t e r i a ) ,  and BOD (biochemical oxygen demand) a re  summarized in 
Table 7 .  



MAP 3 



TABLE 6 

Loca t i on  

Gab1 e swamp 

B Swamp 

T Swamp 

S Swamp 

U Swam:, 

Redox Swamp 

Date 

GAMMA ACTIVITY I N  WASTE WATER SAMPLES 

( p C i l d  

Cj 5 
ZrNb 4 0 ~ a ~ a  1 37ci 



TABLE 7 

BIOLOGICAL MEASUREElENTS OF SAMPLES COLLECTED FROM THE 300 AREA 
LEACHING TRENLH AN.& LTS. ASS0C.IATE.D. R1.V.ER. SHORELINE SEEPAGE AREA 

300 Ared Leach ing  Trench 

Date 

1 /20/7C) 
211 7/70 
3/24/70 
4/21./70 
5/19/70 
611 6/70 
7/28/70 
811 8/70 
9/29/70 
10/16/70 
11 11 8 /70 
1211 5/70 

Date 

1 /20/70 
211 7/70 
3/24/70 
4/21 170 
511 9/70 
611 6/70 
7/28/70 
811 8/70 
9/29./70 
10/16/70 
11/18/70 
1211 5/70 

BOD mg/e 

8.7 
7 .8  . 
6.8 

. .4.2 
4.6 
4.1 
6.5 
4.9 
4.8 
5.7 
N A 

10.4 

R i  v e r  Shore1 i ne Seepaqe Area 

Col i form11 00 ma - 

50. 
14. 

7. 
19.  
31 

170. 
20. 
35. 

205. 
713. 
20. 

5. 

BOD m g l a  
3.8 
2.8 
2.9 
3.9 
3.8 
3.2 
2.9 
1.3 
1 .4  
1 .8  
N A 
4.5 



RADlOACT l  V l N  OF WASTE WATER SAMPLES 
200-EAST AREA 
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R A D I O A C T I V I T Y  OF WASTE WATER SAMPLES 
~OOFWESTI AREA 
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Results  of the  groundwater survei  1 lance' program f o r  1970 have been 
repor ted  sepa ra te ly  i n  BNWL-1539, "Radiological S ta tus  o f .  t he  Groundwater 
Beneath t h e  Hanford P ro jec t  January-June 1970," and BNWL-1613, "Radiologi- 
ca l  S t a t u s  of  the  Groundwater Beneath the  Hanford Projec t  July-December 
1970. " 



V I I .  BIRDS AND MAMMALS 

Upland gall iebirds and wate r fow l  a r e  sampled a l o n g  t h e  r i v e r  i n  o r d e r  
t o  e s t i m a t e  r a d i a t i o n  dose from t h i s  pathway. The r e s u l t s  o f  t h i s  program 
a r e  d iscussed  i n  t h e  r e p o r t  s e r i e s ,  " E v a l ~ ~ a t i o n  o f  R a d i o l o g i c a l  C o n d i t i o n s  
I n  t h e  V i c i n i t y  o f  Hanford f o r  . . . ," t h e  l a t e s t  o f  whicl.1 i s  BNWL-1669. 
B i r d s ,  p r i m a r i l y  water fowl  , a r e  a1 so sampled near  open waste d i sposa l  wa te rs  
i n  o r d e r  t o  m a i n t a i n  an awareness of '  t h e  uptake of waste r a d i o n u c l i d e s  by  
t h e  p redominan t l y  r e s i d e n t  f o w l .  A l t h o ~ g h  nianlmals were n o t  sampled 
~ ' o u t i n e l y  , severa l  s p e c i a l  samples were ob ta i ned  d u r i n g  1970, near  1  i q u i d  
o r  so l  i d  r a d i o a c t i v e  waste d i sposa l  s i t e s .  

A. Waterfowl 

On December 29, 1969, two ducks c o n t a i n i n g  u n u s u a l l y  h i g h  rad io t i uc l  i d e  
concen t ra t i ons  \\!ere c o l  l e c t e d  f rom t h e  100-K Trench. F i  lanientous a1 ae 9 i n  t h e  g i z z a r d  o f  t h e  b i r d  c o n t a i n i n g  t h e  h i g h e s t  c o n c e n t r a t i o n  o f  3 P, t h e  
r a d i o n u c l i d e  o f  ~ i i a i n  concern f rom a  p o p u l a t i o n  exposure s t a n d p o i n t ,  suggested 
t r e n c h  b i o t a  t o  be t h e  source o f  t h e  r a d i o a c t i v i t y .  A d d i t i o n a l  saniples 
were taken  t o  detert i l ine t h e  pre\ /a lence o f  such u n u s u a l l y  r a d i o a c t i v e  
wa te r f ow l  . A n a l y t i c a l  r e s u l  t s  a r e  p resen ted  i n  Table  8. 

A t o t a l  o f  f o u r t e e n  ducks and c o o t  were c o l l e c t e d  i n  t h e  v i c i n i t y  o f  
100-K f r om December 29, 1969 th rough  December 31 , 1970. One duck, a1 so 
u n u s u a l l y  r a d i o a c t i v e ,  was c o l l e c t e d  a t  t h e  100-N Trench. O f  t h e  f i f t e e n  
w a t e r f o \ ~ l l  c o l  l e c t e d  a t  t h ~ c ~  1  o c a t i o n s  , seven c o n t a i  ~ e d  321) c o n c e n t r a t i o n s  
i n  muscle g r e a t e r  than  f i v e  t imes  t h e  maximum c o n c e n t r a t i o n  found i n  any 
o t h e r  b i r d s  c o l l e c t e d  d u r i n g  1968 and 1969. It seems 1  i k e l y  t h a t  such 
b i r d s  were l o c a l ,  n o t  t r a n s i e n t ,  and thus  were u n l i k e l y  t o  be taken  by 
hun te r s .  However, a  d i s c u s s i o n  o f  t h e  dose i m p l i c a t i o n s  i f  t h e y  were t o  
be s h o t  and ea ten  i s  i n c l u d e d  i n  t h e  above re fe renced  annual r e p o r t .  

B. Deer 

On March 26 a  g r a v i d  doe and on A p r i l  7  a  buck were sho t  as p a r t  o f  t h e  
env i ron l i ienta l  program. On May 20 and December 3 samples were ob ta i ned  f rom 
r o a d - k i l l e d  does. Concen t ra t ions  o f  seve ra l  r a d i o n u c l i d e s  found i n  muscle 
samples a re  p resen ted  i n  Table  9. These an ima ls  a r e  assumed t o  be r e s i d e n t  
on t h e  Hanford P l a n t ,  and t h e r e f o r e  n o t  a v a i l a b l e  t o  hun te r s .  

C .  Small Animals 

P r i o r  t o  May 1970, smal l  an ima ls  were n o t  sampled as p a r t  o f  t h e  
r o u t i n e  env i rnnmenta l  program. S ince t h a t  t ime ,  r o u t i n e  sampl ing o f  mice, 
muskrats ,  and r a b b i t s  has been i n i t i a t e d  i n  o r  near  100, 200,  and 300 Area 
waste d i sposa l  s i t e s .  A few such saniples were taken  i n  1970, t h e  a n a l y t i c a l  
r e s u l t s  a r e  p resen ted  i n  Tab le  10. 



D .  Radioactive Owl Pe l l e t s  

While performing a land survey between 100-Y\ and 100-BC, a small 
spot  of low--1 eve1 contamination was ,found i'n the abandoned Hanford 
I r r i ga t i on  Project  pumping s t a t i on .  The contamination . i s  be1 ieved t o  
have or ig inated from pe l l e t s  regurgi ta ted  by a g r ea t  horned owl seen 
t h a t  day and subsequently in the Hanford I ' rr igation Project  building.  
The major radionuclides iden t i f i ed  in  t h i s  sample were 6 0 ~ 0 ,  6 5 ~ n ,  
g s ~ r - ~ b ,  106l?u-Rh, and 144Ce-Pr. Several days l a t e r ,  a  g rea t  horned 
owl p e l l e t  measuring approximately 200 mrad/hr near the surface was 
found a t  the base of a t r e e  in a grove upstream from 100-H. The 
following day, a  pe l l e t  containing deer mouse bones measuring i e s s  than 
1 mrad/hr was found near 100-F Area a t  the base of a t r e e  in a grove 
known to  be inhabited by a pa i r  of great  horned owls. Radionuclide 
concentrations measured in the 100-H and 100-F samples a r e  1 i  s ted in  
Table 11. Later in the yea r ,  a f t e r  the  deciduous t r e e s  had shed t h e i r  
l eaves ,  an "owl pel l e t "  survey was made of a1 1 areas  within a mile of the 
r i v e r ,  from Hanford t o  Verni t a .  No addit ional  radioact ive  pel l e t s  were 
found. / 



TABLE 8 

Date Species 

Analytical L i m i t  

100 K TRENCH 

12-29-69 Ma1 lard-Gadwall Cross 
12-29-69 Ma1 1 ard-Gadwall Cross 
1-12-70 Gadwall 
1-14-70 Widgcon 
1-14-70 Widgeon 
1-15-70 Malllrd 

. 1-15-70 Coot 
1-16-70 Malltrd 
1-16-70 Coot 
1-21-70 Coot 
1-22-70 Gadwall 
1-22-70 Coot 
1-29-70 Mallard 
4-2-70 Goideneye 

100 N TRENCH 

3-6-70 l4ailerd 

CONCENTRATIONS OF SEVERAL RADIONUCLIDES I N  WATERFOWL 

p C i / g r a n  (we t  w e i g h t )  

100 F TEENCH 

7-30-70 Flallard 
7-30-70 Mat lsrd 
7-30-70. Ma1 l3rd 
7-30-70 Mall3rd 
8-28-70 Ma1 lard 

B SWAMP -- 
3-14-70 C O O ~  

' 3-17-70 Coot 
. 3-18-70 Coot 



TABLE 8 (cont inued)  

.CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN WATERFOWL 

pCi/gram (we t  we igh t )  

. Date Species 3 2 ~  

Ana l y t i ca l  L i m i t  

8 SWAMP (cont inued) 

3-1 9-70 Goldeneye 
3-19-70 Goldenege . . 
3-19-70 Mal la rd  
3-19-70 Ma1 l a r d  
3-20-70 Buff lehead 
3-20-70 . Buff lehzad 
2-21 -70 Buff lehzad 
3-21-70 Bu f f l eh rad  
3-22-70 Coot 
3-22-70 Coot 
3-29-70 Coot 
3-30-70 Coot 
4-8-70 Ruddy 
4-17-70 Coot 
5-6-70 Coot 
5-20-70 Ma l l a rd  
5-20-70 Mal la rd  Duck1 i n g  
6-10-70 Coot 
7-10-70 Coot 
8-21-70 Coot 
8-28-70 Coot 
8-28-70 Coot 
9-18-70 Coot 
10-22-70 Coot 
12-4-70 Coot 

GABLE SWAMP 

3-17-70 G r .  Winged Teal 
3-18-70 Buff lehead 
3-18-70 Coot 
9-25-70 Coot 
11-20-70 Coot 



TABLE 8 (continued) 

Date Spec ies  

A n a l y t i c a l  L i m i t  

CONCEN-RATIONS OF SEVERAL RADIONUCLIDES IN WATERFOWL 

pCi/gram (wet weight) 

REOOX SWAMP ' - 
3-13-70 M a l l a r d  
9-25-70 Widgeon 
12-4-70 Goldeneye 

T SWAFlP 

3-16-70 M a l l a r d  

Coot 
Coot 
'kood Duck 
Gol deneye 
M a l l a - d  
M a l l a - d  
M a l l a - d  
Ma1 1 a -d  
Gadva l 1 
Rail a r d  
Coot  
Ruddy Duck 
M a l l a r d  
M a l l a r d  

300 AREA POND 

3-1 7-70 Ma1 1 a r d  
3-1 7-70 Ma1 1 a r d  
12-3-70 Ma1 l a r d  
12-4-70 Ma1 1 asd 



TABLE 9 

CONCENTRATION OF SEVERAL RADIONUCLIDES IN DEER MUSCLE 
pCi/gram (wet  weight) 

Locat ion  Date Species - 3 2 ~  - 46Sc ' - jlCr - 54Mn - 5 9 ~ e  - 6 0 ~ o  6 5 ~ n  - ''~r - - 3 7 ~ s  1 4 4 ~ e - ~  - 

100 N 3-26-70 Gravid Deer <15 0.24 <0.51 0.40 0.30 1.0 9.6 0.25 <0.e2 

100 N 3-26-70, Fetus <3.4 0.10, <0.13 1.4 0.11 

Nor th  o f  Gable Yountain 4-7-70 Buck Deer ~ 6 . 8  ~ 0 . 0 3  ~ 0 . 0 4  1 .O 0.054 ~ 0 . 0 5  <0:53 

Route 45, M i l e  1.5 5-20-70 Doe Deer 0.05 0.012 1.5 
(Road K i l l )  

Route 2N, M i l e  1 12-3-70 Doe Deer 0.4 0.79 0.15 0.089 



TABLE 10 

CONCENTRATION OF SEVERAL RADIONllCLIDES I N  SMALL ANIMALS* 

pC i / g ran  (wet we igh t )  

Loca t i on  

South o f  P C  C r i b  

105 N * 

NW o f  B Swamp 

100 F 

21 6-2-1 1 D i t c h  

21 6-2-1 1 D i t c h  

216-2-1 1 D i t c h  

300 W B u r i a l  Ground 

107 H 

Army Camp SW o f  
200 'A Area 

Date - 

5-7-70 

5-1 1-70 

5-1 8-70 

5-25-70 

9-2-70 

9-2-70 

9-2-70 

12-1 5-70 

12-21 -70 

12-23-70 

Species 

Rabb i t  

Muskrat 

Rabb i t  . 
Nus k r a t  

Muskrat #3 

Muskrat #4 

Muskrat #5 

Rabbi t  

Mice ( 4 )  

Rabb i t  

* Fluscl e analyzed except  f o r  mice, which a r e  homogenized f o r  a n a l y s i s .  



TABLE 11 

RADIONUCLIDE CONCENTRATIONS I N  OWL PELLETS 

( lJCi /g)  

Above 1 00-H Near 1  00- F 

Not S i g n i f i c a n t  1.2 x 59.2 x 10 
- 6 

Trace 

1 .5  k0.31 

25.5 0.11 

Trace 

Trace 

Trace 

0.0085 <1.1 



V I I I .  AIRBORNE RADIOACTIVITY 

Resu l t s  o f  Pou t ine  sanipl ing o f  t h e  atniosphere f o r  r a d i o a c t i v i t y  a t  
19  l o c a t i o n s  w i t h i n  t h e  Hanford Reserva t ion  (Map 4 )  a r e  p resen ted  i n  
Fugures 11 th rough  24. For- comparison., da ta  f rom 18 o f f s i  t e  l o c a t i o n s  
(Map 5 )  a r e  i n c l u d e d  i.11 tile fol'lowi-ng. d i scuss ion .  (Sampl ing f o r  chemical  
p o l l u t a n t s  i n  t h e  atmosphere i s  conducted and r e p o r t e d  by t h e  Hanford 
Environmental  H e a l t h  Foundat ion.  ) 

The sanipl i n g  equipment,  she1 t e r e d  i n  smal l  b u i l d i n g s ,  draws a i r  a t  a  . 

f lop/  r a t e  o f  2.5 ni3/iir (1.5 cfm) th rough  HV-70 o r ,  beg inn ing  i n  J u l y  1970, 
th rough  Acropor  fi 1 t e r  paper,  and then  th rough  a c t i v a t e d  charcoa l  c a r t r i d g e s  
o r  a  c a u s t i c  sc rubber  f o r  r a d i o i o d i  ne c o l  l e c t i o n .  The nori i ial satnpl i n g  
p e r i o d  was one week th rough  June, b u t  beg inn ing  i n  J u l y ,  severa l  o f  t h e  
sampl ing l o c a t i o n s  were changed t o  a  b iweek l y  schedule .  "To ta l  be ta "  
r ep resen t s  t h e  gross b e t a  a c t i v i t y  ( 9 0 ~ r - Y  c a l i b r a t i o n )  and " t o t a l  a1 pha" 
r ep resen t s  t h e  gross a lpha  a c t i v i t y  ( 2 3 9 ~ ~  c a l i b r a t i o n )  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  paper d u r i n g  t h e  sampl ing p e r i o d .  

Tab le  12 shows t h e  average 131 I, p a r t i c u l a t e  t o t a l  be ta ,  and p a r t i c u l a t e  
t o t a l  a lpha  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 .  Resu l t s  o f  gamma scans, 
gross a lpha ,  and gross b e t a  ana'lyses on s e l e c t e d  env i ronmenta l  a i r  f i l t e r s  
a re  p resen ted  i n  Tab'le 13. Concen t ra t i on  Guides shown a re  taken  f rom 
AECM 0524, Anrlex A ,  Table  11, Column 1  and a re  a p p l i c a b l e  t o  i n d i v i d u a l s  
n o t  occupa t i  ona l  l y  exposed. 

A .  I o d i n e -  131 

Concen t ra t ions  o f  31 I i n  t h e  atmosphere, as measured w i  t h  c a u s t i c  
scrubbers ,  d u r i n g  t he  f i r s t  6  months o f  1970 averaged about  0.01 pCi jm3 
a t  most l o c a t i o n s .  Except ions were t h e  300 Area w i t h  an average o f  
0.03 pCi j!n3, . three l o c a t i o n s  (Hidway, 200-East Southeast  and R ingo ld )  w i t h  
averages o f  about  0.02 pCi/m3 and 200-West East  Center  w i t h  an u n u s u a l l y  l o w  
average o f  0.002 p ~ i / m 3 .  As measured i n  cha rcoa l  samples, t h e  average con- 
c e n t r a t i o n  o f  131 I d u r i n g  t h e  l a s t  h a l f  o f  t h e  yea r  was abou t  0.08 sCi/ni3. 
Concen t ra t i on  averages a t  i n d i v i d u a l  sampl ing l o c a t i o n s  ranged from 0.03 
(Kenne\qrickA t o  0 .12 (Rerg Ranch) p ~ i / r n 3 .  The h i g h e s t  month ly  average, 
0.35 pCi/m , occu r red  i n  December a t .  200 WEC. 

The rnaxitnum i n d i v i d u a l  concen t ra t i ons  measured d u r i n g  t h i s  r e p o r t i n g  
p e r i o d  were .0.45 and 0.52 pCi/nl3, no ted  i n  December a t  200 West Eas t  
Center  Area. For  coniparison t h e  maximum 1311 c o n c e n t r a t i o n  measured 
d u r i n g  t h e  l a s t  s i x  months of 1969 was 0.7 pCi/m3 a t  t h e  300 Area. 

The a p p a r e n t l y  i nc reased  c o n c e n t r a t i o n s  d u r i n g  t h e  l a s t  h a l f  o f  t h e  
y e a r  r e s u l t  f rom t h e  g r e a t e r  c o l l e c t i o n  e f f i c i e n c y  o f  charcoa l  f o r  o r g a n i c -  
bound i o d i  ne . 



T o t a l  Beta 

Du r i ng  t h e  f i r s t  h a l f  o f  t h e  y e a r ,  env i ronmenta l  a i r  f i l t e r s  f r om  
19 o n s i t e  l o c a t i o n s  and 15 o f f s i t e  l o c a t i o n s  were examined weekly  f o r  
t o t a l  be ta  a c t i v i t y .  Du r i ng  t h e  l a s t  ha1 f, t h e  numbers o f  o n s i  t e  and 
o f f s i t e  l o c a t i o n s  change& to: 1%; and. 18 r e s p e c t i v e l y . .  Tab le  12 shows 
t h e  average 131 I and p a r t i c u l a t e  t o t a l  be ta  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 ,  and Table  13 p resen ts  r e s u l t s  o f  gamma energy analyses o f  
s e l e c t e d  f i 1 t e r s  . 

A t  most l o c a t i o n s ,  bo th  ons i  t e  and o f f s i t e ,  be ta  a c t i v i t y  i nc reased  
by about  a  f a c t o r  o f  t e n  d u r i n g  t h e  f i r s t  h a l f  o f  t h e  yea r  and then  
decreased by a  s l i g h t l y  s m a l l e r  f a c t o r  by t h e  end o f  t h e  yea r .  Concen- 
t r a t i o n s  i n  and near  t h e  100 Areas were q u i t e  u n i f o r m  d u r i n g  any g i v e n  
p e r i o d ,  i n d i c a t i n g  t h e  l a c k  o f  a  s i g n i f i c a n t  source a t  t h e  100-K o r  100-N 
Areas. Th i s  a l s o  was t r u e  o f  t h e  200 Areas, excep t  f o r  t h e  200 EEC and 
ENC l o c a t i o n s ,  which were a f f e c t e d  by 200 East '  Area waste d i sposa l  
ope ra t i ons .  The maximum measured c o n c e n t r a t i o n ,  3.7 pCi/m3, occu r red  i n  
February a t  t h e  200 ENC l o c a t i o n .  Month ly  average concen t ra t i ons  measured 
i n  t h e  100 and 200 Areas g e n e r a l l y  ranged f r om about  0.1 t o  1.0 pCi/m3 
d u r i n g  t h e  yea r .  Annual average c o n c e n t r a t i o n s  ranged f r om 0.4 t o  0.5 
and 0.4 t o  1.8 p ~ i / m 3  i n  t h e  100 and 200 Areas, r e s p e c t i v e l y .  

The maximum measured c o n c e n t r a t i o n  a t  an o f f s i t e  l o c a t i o n ,  1 .2  p ~ i / m 3 ,  
occur red  i n  J u l y  a t  B y e r ' s  Landing. Month ly  average c o n c e n t r a t i o n s  
measured a t  o f f s i t e  l o c a t i o n s  g e n e r a l l y  ranged f r om about  0.1 t o  1 .0  
p ~ i / m 3  dur-i ng t h e  ysar: Annual average c o n c e n t r a t i ~ n s  a t  o f f s i  t e  
l o c a t i o n s  ranged f rom abou t  0.2 t o  0.4 p ~ i / m 3 .  

C .  T o t a l  Alpha 

Twenty - f i ve  o f  t h e  weekly f i  1  t e r s  ana lyzed  f o r  beta-gamma e m i t t i n g  
r a d i o n u c l  i d e s  were a l s o  analyzed f o r  a l pha  a c t i v i t y ,  b u t  abou t  h a l f  o f  
these  were analyzed f o r  o n l y  h a l f  o f  t h e  y e a r .  These da ta  a r e  p resen ted  
i n  F igures  18  th rough  24. Measurements o f  a tmospher ic  a l pha  a c t i v i t y  
a t  100-F, Katt lesr- lake Spr ings ,  200 West Nor theas t ,  200 West West Center,  
200 Eas t  West Center,  and 200 East Eas t  Center were d i s c o n t i n u e d  a t  t h e  
end o f  June. Measirrements began i n  J u l y  a t  New Moon, O t h e l l o ,  Wal la  Wa l la ,  
Yakima Bar r i cade ,  100-K, Hanford, Kennewick, and Pasco. 

Alpha coun t i ng  o f  t h e  f i l t e r s  was n o r m a l l y  performed. a f t e r  seven 
days t o  a l l o w  f o r  t h e  decay of s h o r t - l i v e d  a c t i v i t y  f r om  n a t u r a l l y  
o c c u r r i n g  radon and t h o r w  daughters .  Becal.lse 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 lpha  concen t ra t i ons  (0.01 p ~ i / 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  Concen t ra t ion  Guide for 2 3 9 ~ ~  i n  a i r  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  
areas (0.06 p ~ i / m 3 )  r e s u l t s  o n l y  s l  i g t i t l y  above t h e  a n a l y t i c a l  l l r n i t  a r e  
o f  i n t e r e s t .  



T o t a l  a lpha  c o n c e n t r a t i o n s  d u r i n g  1970 averaged about  0.01 p ~ i / m 3  a t  
niost 1  o c a t i o n s  . Plonthly averages a t  s e v e r a l  l o c a t i o n s  occas iona l  l y  reached 
0.03 pCi/m3. In  g e n e r a l ,  c o n c e n t r a t i o n s  ( b o t h  o n s i t e  and o f f s i t e ) ,  wh ich 
were l o w  e a r l y  and l a t e  i n  t h e  y e a r ,  peaked d u r i n g  t h e  suniner a t  about  
0.02 t o  0 .03 p~ i /1113 .  T h i s  f l u c t u a t i o n  i s  b e l i e v e d  u n r e l a t e d  t o  Hanford 
o p e r a t i o n s .  Or1 sc\feca~16 oc.c8s3ons.,.weel:?yave~-age c o l i c e n t r a t i o n s  a t  t h a t  
l o c a t i o n  exceeded 0.1 pCi/m3, r e a c h i n g  a  maximum o f  0.18 pCi/m3 on two 
occas ions i n  t h e  f a l l .  



MAP 4 



MAP 5 



'TABLE 12 

AVERAGE 31 1 , PARTICULATE TOTAL BETA, & PARTICULATE 
TOTAL ALPHA CONCENTRATIONS I N  THE ATMOSPHERE 

Jan-June July-Dec 
Locat ion  1967 1968 1969 1970* 1970** 

100 Areas 0.02 0.02 0.01 0.007 0.06 

200 Areas 0.09 0.03 0.01 0.01 0.09 

Other Onsi te  
Locat ions 0.04 0.02 0.02 0.02 0.08 

To ta l  Beta 

1967 1968 1969 1970 ---- 
100 Areas 0.34 0.30 0.33 0.43 

200 Areas 0.41 0.28 0.53 0.65 

Other Ons i te  
Locat ions 0.26 0.20 0.28 0.35 

Tota l  Alpha 

100 Areas 0.01 0.006 0.007 0;Ol 

200 Areas 0.01 0.008 0.01 0.02 

Other Onsi te  
0.009 0.01 0.008 0.01 Loca t i ons 

- 

ND - No Data 

* Scrubbers 
** - Charcoal Car t r idges  
t Most r e s t r i c t i v e  c o n t r o l  gu ide - 100 p ~ . i / r 1 1 3 .  



TABLE  13 

AVER.4GE CONCENTRATION OF GAMMA ENITTERS,  TOTAL ALPHA, 
& T 3 T A L  BETA A C T I V I T Y  ON SELECTED A I R  F I L T E R S  - 1970 

p ~ i  /m3 

Most R e s t r i c t i v e  Cont ro l  Guide 

I n n e r  R i r g  
Wye Bzr r i cade  
100 F 
Hanford 
100 0 
Yakina Barr icade 
Rat t lesnake Spr ing 
E RC 
Verni  t a  Br idge 
Wahluke Slope #2 

SE Quadrant 
Benton C i t y  
Richland 
Kennev;i ck 
Pasc.3 
Byers Landing 
E l  t o p i  a 
Ri ngo l  d 
New Moon 
Connell 
Ot-he1 l o  
Berg Ranch 
Wahluke Watermaster 

M i  dway 

P e r i n e t e r  Communities 
McNary 
Wal la Wal la  
Washtucna 
Moses Lake 
E l  1ens:burg 
Sunnys i de 

T o t a l  
A1 pha 

0.009.: 
0.01* 

0.01* 
o .o I r  

0.01 
0.01 
0.01* 
0 -02" 
0.01 

0.01 
0.01* 

0.01* 
0.01 

0 .OZ* 

T o t a l  
Beta 

0.41 
0.46 
0.31* 
0.46 
0.30* 
0.33 
0.29 
0.28* 
0.35* 

0.32 
0.37 
0.23" 
0.37 
6.35 
0.34 
0.31 
0.26 
0.24+ 
0.26* 
0.27 
0.3;" 

3.34- 

0.33 
0.33 
0.3e 
0.31 
0.21 
0.33 



TABLE 13 (Continued) 

A c t i v e  Areas 
200 ENC 
200 ESE 
200 WEC 
Redox 
100 N 
100 K 
300 

100 B 

200 WNE 
200 WWC 

200 EWC 

200 EEC 

* July-December Average 

AVERAGE CONCENTRATION. OF GAMMA EMITTERS, TOTAL ALPHA, 
& TOTAL BETA ACTIVITY ON SELECTED AIR FILTERS - , I 9 7 0  

T o t a l  
Alpha 

To ta,l 
Beta 

t January-June Average 



IODINE-131  AND TOTAL BETA A C T I V I T Y  IN THE ATMOSPHERE 
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IOD INE-131 AND TOTAL BETA ACT IV ITY  IN THE ATMOSPHERE 
100-AREAS AND VICINITY 
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I ODINE-131 A N D  TOTAL BETA A C T I V I T Y  IN  THE ATMOSPHERE ' 
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IODINE-131 AND TOTAL BETA ACTIVITY IN  THE ATMOSPHERE 
200 AREAS' 
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10D INE -131 AND TOTAL BETA ACTIVITY IN THE ATMOSPHERE 
200 AREAS 
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IODINE-131 AND TOTAL BETA A C T I V I T Y  IN THE ATMOSPHERE 
200 AREAS AND INTERMEDIATE AREAS 
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IODINE-131 AND TOTAL BETA ACTIVITY IN THE ATMOSPHERE 
IN'TERMED.IAIE AREAS 
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IOD INE-131 AND T6TA.L BIET~P~CT.~VIPY'IN THE-*ATMOSPHERE 
300 AND 700 AREAS 
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TOTAL ALPHA ACTIV ITY IN THE ATMOSPHERE 
100 AREAS 
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TOTAL ALP HA ACT l V I TY IN THE ATMOSP HERE 
200 AREAS 
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TOTAL ALP HA ACT i V I TY IN THE ATMOSPHERE 
200 AREAS 
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TOTAL ALP HA ACT1 V ITY IN  THE ATMOSPHERE 
200 AREAS AND RATTLESNAV.E SPRINGS 
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TOTALALPHA ACTIVITY INTHEATMOSPHERE . 
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I .  RADIATION SURVEYS 

A .  Surface Contamination 

1.  Hanford Roads 

Hanford roads a re  rout inely  surveyed (Map 6 )  with a b iop las t i c  
s c i n t i l l a t i o n  de tec to r  at tached t o  the f ron t  end of a truck and positioned 
about 0.6 meter (2 ft.) above the road surface.  This road monitor has 
been described in BNWL-62. Most roads were surveyed monthly. 

During the  year,,  several radioact ive  pa r t i c l e s  were found on Hanford 
roadways. In general ,  these appear t o  have resul ted  from the t ranspor t  

, ( t r uck )  of radioactive waste. The most s i gn i f i c an t  of these pa r t i c l e s  was 
found on July 23 on the roadway 0.1 mile west of Mile 7 ,  Route 1 .  An 
uncorrected beta dose r a t e  of 6 rad/hr was observed a t  the roadway 
surface .  The p a r t i c l e  was removed and laboratory ana lys i s  revealed the  
major radionucl ides .and t h e i r  r e l a t i v e  a c t i v i t y  as follows: 

Nucl ide -- 
CePr-144 
SrY-90 
Ru- 106 
CS-1 37 
Nb-95 . 

Zr-95 
CS-1 34 

Re1 a t i  ve 
Disintegration Rate 

1 .oo 
0.32 
0.19 
0.15 
0.04 
0.02 
0.01 

A number of special  road surveys of 100 Area roads were conducted during June 
1970. The only s i g n i f i c a n t  f inding was th ree  pieces of metal (maximum 
500 m R / h r )  on a road over a discontinued disposal s i t e  in  100-H Area. 

2. Control Plots  

Forty-one small a r ea s ,  ca l i ed  control  p l o t s ,  a r e  located within the  
Hanford .boundaries (Map 7 ) .  These .plots ,  measuring 3.05 m by 3.05 m 
(10'  by l o ' ) ,  a re  per iodical ly  surveyed with a GM survey meter f o r  
deposited radioact ive  mater ia l .  In add i t ion ,  22 special  control  p lo t s  
located ne'ar t e s t  wells a r e  surveyed on a semiannual bas is .  

Contamination was found on control  p lo t s  around 200 East Area on f i ve  
occasions. A s ing le  p a r t i c l e  was found on control  p lo t  #9 on March 3 which 
measured 3000 c/m on a GM. No isotope i den t i f i c a t i on  was made. Pa r t i c l e s  
were found on control  p l o t  t10 i n  February (7000 c/m), March (6000 c/m), 
Apri 1 (1000 c/m) , September (1000 c/m) and December (15,000 c/m). Analysis 
of the  March and April p a r t i c l e s  from p lo t  #/lo revealed 1 0 6 ~ ~  t o  be 
the major gamma emi t t e r .  



' 3. Waste Di sposal S i t e s  

Retired waste burial  grounds and areas  wtiere surface contamination 
i s  known t o  e x i s t  a r e  inspected per iodical ly  f o r  general physical 
condit ion and evidence of. disturbance.  The locat ions  of such s i t e s  
outside plant  areas are  shown i.n Nap 8.. During 1970, inspections were made 
a t  most of the indicated areas  on a quar te r ly  schedule. 

Unusual radia t ion l eve l s  o r  condit ions were noted a s  follows. 
Conditions requiring correct ion were reported t o  responsible contractor  
representa t ives  f o r  ac t ion.  

March : 

a .  100-F - Pa r t i c l e s  on surface of r e t i r e d  s i t e  reading 5-18mR/hr. 
Contaminated sawdust covering about one-thfrd of ac t ive  animal 
waste burial  ground (2000-6000 c/m) . 

b. 300 North - Open barrel outside of burial ground; 4000 c/m on 
the outer  surfaces ,  not smearable. 

c .  300 West - 30 mR/hr a t  c l o se s t  approach due t o  s tored f i l t e r s .  

May: 

a .  100-F - Contaminated sawdust exposed in  animal waste burial 
ground 2500-6CZ3 c/m. 

b. Gable Mounta.in Storage Vault - Wind erosion a t  southwest 
corner. 

June : 

a .  100-DR - Cave-in in  burial ground south of 105 D R ;  30,000 c/m 
a t  bottom of cave-in. 

August : 

a .  100-F - Animal waste burial  ground fence down, no g a t e  

b .  300 W Y E  - Fence repa i r  and radia t ion zone s igns  needed. 

September: 

a. 100-DR - Condition unchanged from June. 

b. 100-F - Exposed perf .  a t  southwest h l ~ r i a l  ground (35 mR/hr ) .  

c. 300 Burial ground #2 - 3500 c/m on end of pipe exposed by 
cave-in. 



a. 100-F - Several  read ings  up t o  4 mR/hr a t  southwest b u r i a l  ground. 
Chains and s i gns  down. 

b. Gable Mountain st~pa.g,e Va.u.l:t - W.i:nd e r o s i o n  a t  southwest co rne r .  

c. 300 Nor th  - 1500 c/m on. weeds. 8 mR/hr  f rom b u r i e d  waste. 

d .  300 West - Blowing papers o u t s i d e  fence; 400-20,000 c/m. 

e. 300 B u r i a l  ground #2 - Cond i t i on  unchayed f rom September. 

4. A e r i a l  Surveys 

A e r i a l  surveys can be used t o  d e t e c t  con tamina t ion  which i s  spread over  
a  l a r g e  l a n d  area. L i k e  road  and c o n t r o l  p l o t  surveys, a e r i a l  surveys a r e  
o n l y  qua1 i t a t i v e  i n  na tu re ,  b u t  th rough  r o u t i n e  use o f  t h i s  techn ique ,  a  
capabi 1  i ty  f o r  r a p i d  assessment o f  an emergency s i t u a t i o n  i s  ma in ta ined .  
A e r i a l  surveys a r e  conducted a t  an a l t i t u d e  o f  150 meters (500 f e e t )  u s i n g  
a  t h r e e  i n c h  by f i v e  i n c h  NaI ( T I )  s c i n t i l l a t i o n  c r y s t a l  d e t e c t o r .  A e r i a l  
survey f l l ' yh t .  p a t t e r n s  used d u r i n g  1970 a r e  shown on Maps 9 and 10. F1 i g h t  
p a t t e r n s  1,  2, and 3  a r e  l o c a t e d  w i t h i n  and near  t h e  Hanford p r o j e c t  
pe r ime te r .  F l i g h t  p a t t e r n  4  f o l l o w s  t h e  Columbia R i v e r  f rom t h e  V e r n i t a  
b r i d g e  (upstream o f  t h e  Hanford r e a c t o r s )  downstream t o  Plymouth. F l  i g h t  
p a t t e r n  5 l i e s  f i f t e e n  t o  f o r t y  a i r  m i l e s  beyond t h e  p r o j e c t  pe r ime te r .  
No unusual a c t i v i t y  c o n d i t i o n s  were no ted  by a e r i a l  survey i n  1970. 

B. Ex te rna l  Exposure Rates 

1. Exposure Rates On-Pl a n t  

Du r i ng  t h e  f i r s t  s i x  months o f  1970, t r ends  i n  e x t e r n a l  r a d i a t i o n  
exposure r a t e s  ( F i  gures 25 th rough 33) were determi  ned from penci  1 - t ype  
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 )  wi t h i n  snial 1  she1 t e r s  
(Map 11 ) where a i r  samples were a l s o  c o l l e c t e d .  Penc i l  chamber measurements 
were a l s o  made a t  cr?nt.rnl p l o t s  17 th rough 24 on t h e  Wahluke .Slope. A t  
t h r e e  l o c a t i o n s  (100-N WPPSS, R t .  10, M i l e  1.6,  and 700 Area) ,  V i c to reen  
s t r a y  r a d i a t i o n  chambers were used. The average r e s u l t s  f o r  t h e  f i r s t  
h a l f  o f  1970 u s i n g  i o n i z a t i o n  chambers a r e  presented i n  Table 14, w i t h  da ta  
f rom o f f s i  t e  l o c a t i o n s  and f r om p rev ious  years  f o r  comparison. 

Beg inn ing  i n  J u l y ,  a1 1 penci  1 chambers were rep1 aced by  thermol uminescent 
dos imeters  (TLD). A t  t h e  same t ime  t h e  Midway, 100-By 100-N, Wahluke and 
McNary l o c a t i o n s  were d i scon t i nued ,  TLD was added t o  t h e  100-N (IIPPSS) and 
R t .  10 M i l e  1 .6  l o c a t i o n s  and twe l ve  new l o c a t i n n s  were added, 

The average dose r a t e s  measured d u r i n g  t h e  second h a l f  o f  1970 
(Tab le  14 )  w i t h  TLD were a  f a c t o r  o f  about  2.2 l owe r  than  t h e  p e n c i l  chamber 
measurements f o r  t h e  f i r s t  ha1 f. T h i s  f a c t o r  o f  d i f f e r e n c e  p robab l y  was 
n o t  due t o  an a c t u a l  change i n  exposure b u t  r a t h e r  r ep resen ts  a  more n e a r l y  
c o r r e c t  assessment o f  gamma exposure. The TLD dos imeter  has a  d i f f e r e n t  
energy dependency and i s  l e s s  s u b j e c t  t o  e r r o r s  due t o  mechanical shock, 
hea t ,  and hum id i t y .  



As measured by p e n c i l s ,  t h e r e  was a  genera l  downward t r e n d  i n  
exposure r a t e s  a t  n e a r l y  a l l  l o c a t i o n s  i n  t he  f i r s t  h a l f  o f  1970 compared 
w i t h  1969. Notable excep t ions  i n c l u d e  McNary and c o n t r o l  p l o t s  20 th rough 
24. S t r a y  r a d i a t i o n  chaniber measurements showed s l i g h t  inc reases  i n  t he  
second ha1 f o f  1970 o v e r  the  f i r s t  ha1 f - - a  t r e n d  a1 so no ted  f o r  1968 and 
1969. 

The maximum exposure r a t e  no ted  d u r i n g  t h e  f i r s t  h a l f  o f  1970 was 
1.5 mR/day a t  10C-K f o l l o w e d  c l o s e l y  by 1 .3  mR/day a t  200 Eas t  Eas t  
Center .  The h i g h e s t  exposure r a t e s  no ted  u s i n g  TLD d u r i n g  t h e  second 
h a l f  o f  1970 were 0.35 mRlday a t  200 East N o r t h  Center and 0.33 mR/day 
a t  t h e  300 Area process pond. Average o f  t h e  o n s i t e  TLD l o c a t i o n s  i n  
Table 14 .was 0.20 mR/day compared w i t h  0.18 mR/day f o r  t h e  10 o f f s i t e  
l i s t e d .  

2.  100-N Area 

V i c to reen  s t r a y  r a d i a t i o n  chambers were s u b s t i t u t e d  f o r  t he  pocket -  
t ype  dos imeters  a t  100-N Area a t  the  end o f  March and t h e  sampl ing 
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  da ta  s u i t a b l e  f o r  e s t i m a t i n g  t h e  
p o t e n t i a l  exposure o f  WPPSS personne l .  Gased on measurements w i t h  s t r a y  
r a d i a t i o n  chambers d u r i n g  1970, t h e  average exposure r a t e  was 0.45 niR/day 
a t  100-N compared t o  0.34 mR/day a t  R ich land .  Based on t he  n e t  exposure 
r a t e  o f  0.11 mR/day and assunling exposure f o r  40 hours p e r  week (50 weeks/ 

. . y e a r ) ,  the  whole-body dnse.,to WPPSS personnel f rom t!znfor.d sources o f  
:..- e x t e r n a l  r a d i a t i o n  a t  123-N. zduri.ng 1969 would be .9 :I,, ti-ii/year ( 2 h f  the  

s tandard  f o r  i n d i v i d u a l s  non -occupa t i ona l l y  exposed o r  0.2% of t h e  s tandard  
f o r  i n d i v i d u a l s  occupat iona l  l y  exposed). The comparable exposure f o r  
1969 was 20 mrem/year (4% o r  0.4% o f  the  r e s p e c t i v e  s tanda rds ) .  



AVERAGE EXTERNAL GAMMA EXPOSURE RATES (mR/day)  

1968 1968 1969 1969 1970 1970 ** 
L o c a t i o n  Jan-June July-Dec Jan-June Ju ly-Dec Jan-June Ju ly-Oec 

100 AREAS 

'derni t a  
iYlidway 
10-3-B 
100-I< 
1 m - N  

" 1 0 - N  (WPPSS) 
108-N (WPPSS) 
1 m - D  
100-F 
H m f o r d  

. 200-WEST AREA 

Redox 
Jest -Center  
Emst-Center 
2es t -Nor theas  t 

200-EAST AREA 

Nor th -Cente r  
West-Center 
Scu theas t  
Eas t - C e n t e r  

WAHLLKE SLOPE 

C.P. 17 
I C.P. 18 

C.P. 19 
C.P. 20 
C.P. 21 
C.P. 22 
C.P. 23 
C.P. 24 
C.P. 46 



TABLE 14 (cont inued) 

AVERAGE EXTERNAL GAMMA EXPOSURE RATES (rnR/day) 

Loca t ion  

OTKER ONSITE 

Yakirna Bar r i cade  
Rat t lesnake Springs 
Emergency Re loca t ion  C?nter 
FFTF S i t e  
Wye Bar r i cade  

*F t .  10 M i l e  1.6 . 
R t .  10 M i l e  1.6 
300 Area (3705 Bldg. )  
300 Area (320 Bldg. )  
300 Pond 
ACRMS 
BNW A l f a l f a  F i e l d  
700 Area 

'700 Area 

1968 
Jan-June 

1968 
July-Dec 

1969 
Jan-June 

1969 
July-Dec 

1970 
Jan-June 

1970 ** 
J u l  y-DPC 

OFFSITE 

Berg Ranch -- 0.74 
Wahl uke 0.46 0.48 
Wahluke #2 -- - - 
Wahl uke Watermaster -- - - 
New Yoon (Mesa) , 0.40 0 64 
E l  t o p i  a 0.54 0.62 
R i n ~ o l d  F ish  S t a t i o n  0.42 0 :55 
Byers Landing 0.27 0 : 33 
Pasco 0.38 ' 0.46 
Kennerri ck -- - - 
Benton C i t y  0.38 0.57 

. McNary 0.47 0.61 
* Average measurements w i t h  s t r a y  r a d i a t i o n  chambers 
** Fkasurel~ients by TLO i n s t e a d  o f  s t r a y  r a d i a t i o n  chambers 
(1) b i s c o n t i n u e d  
(2)  January-February average 
(3') January-February average; Oiscontir iued March 
( 4 )  August-December averzge 

( 5 )  September-December average 
( 6 )  August-November average 
( 7 )  October-November average 
(8) October-December average 



3. Exposure Ra tes  a t  t h e  Columbia R i v e r  Shore1 i n e  

Rad ia t i on  exposure r a t e s  a r e  measured a t  1 meter  (about  3 f e e t )  above 
t h e  r i v e r  s h o r e l i n e  w i t h  a 4 0 - l i t e r  ion ' i -zat ion chamber whose response i s  
ca1 i b r a t e d  i n  pR/hr ( rad ium gamma). Measurements a t  1 meter  approx imate 
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 o f  exposure r a t e s  a t  seven sampl ing l o c a t i o n s  
shown i n  Map 12 and a t  Sacajawea Park and McNary Dam (Washington shore)  
appear i n  F igures  34-36. A d d i t i o n a l  month ly  sho re l  i n e  surveys c o v e r i n g  
t h e  reach  o f  t h e  r i v e r  f rom t h e  r e a c t o r s  t o  R ich land  i n c l u d e  bo th  t h e  
exposure r a t e  a t  1 meter  and t h e  l e v e l s  o f  su r f ace  con tamina t ion  measured 
w i t h  a p o r t a b l e  GM survey  meter .  These da ta  appear i n  Table 15. 

Du r i ng  1970, exposure r a t e s  on t h e  Columbia R i v e r  s h o r e l i n e  were 
genera l  l y  1 ower than  d u r i  ng 1969. The maximum sho re l  i ne exposure r a t e  
found d u r i n g  r o u t i n e  surveys d u r i n g  1970 was 250 pR/hr, measured i n  March 
on t h e  p l a n t  shore on D I s l a n d  (Tab le .15 ) .  For comparison, t h e  maximum 
sho re l  i n e  exposure r a t e  measured d u r i n g  1968 was 250 pR/hr above 181-NE. 

The maxiniurn l e v e l  o f  su r f ace  sho re l  i n e  con tamina t ion  encountered 
d u r i n g  1970 12000 counts /min (GM) ]  was d e t e c t e d  a t  t h e  r o u t i n e  Hanford 
Far Shore l o c a t i o n  i n  May and aga in  i n  August on t h e  p l a n t  shore a t  t h e  
Hanford 1 o c a t i  on. 

Leve ls  o f  shore l  i n e  s u r f a c e  con tamina t ion  a t  sampl i n g *  l o c a t i o n s  below 
t h e  p l a n t  boundary d u r i n g  1970 were n o t  s i g n i f i c a n t l y  changed f rom 1969. 



TABLE 1 5  

MAXIMUM READINGS") FROM MONTHLY SHORELINE SURVEYS FOR 1970 

(mi croRo?ntgens/hour with counts/mi nute i n  parentheses) 

A. COLLMBIA RI\ER - PLINT SHORE i 

38; .5 P ( ~ )  381.5 P 379.0 P 369.7 P 364.4 P 362.0 P 
Above 181 K4 Above 181 KE Wh(hlte B lu f f s  Ferry  White B l u f f s  r e r r y  Between 103F 6 Hanford Hanford 

Date 4 0 - L i t e r  (M) 4 0 - L i t e r  (Gh) 40-L i te r  4 0 - L i t e r  JGZ, 4 0 - L i t e r  (W) 4 0 - L i t e r  (GtQ 
- 

2/10/70 24 (-230) 53 !35C) 90 (500) 67 ([,lo) 32 (LOO) ' 67 (600) 
3/13/70 16 (403) 170 (700) 39 (500) 78 (LOO: 63 ((00) 74 (500) 
7/8/70 26 ( 2 m l  62 (400) 37 (800) 37 - - [ 1: - - 46 (300) 8/6/70 20 (203) 72 (1500) 34 (600) 48 60 (2000) 
11/13/70 18 (18 ) )  100 (800) 82 (450) 64 (550) -- - - ,  84 (550) 

8. COLUIBIA RliER - FIR SHORE 

381.0 F 380.5 F 378.6F ,377.0 F 369.8 i 368.4 F 362.0 F ( ~ )  354.7 F ( ~ )  345.2 r(3)  
O P P O S ~ ~ ~  KE Easins Above 181 ME Above 181 D Below OR O u t f a l l  White B l u f f s  Ferry  Below lOOF Hanford Ringold Above 300 Prea 

Datc! 4 C k L . k ~  A&!!! .10-Lit~ :tM) w - L i t e r  W a o - ~ i t e r  (GM) 4 0 - ~ i t e r  (GN) 4 0 - ~ i i e r  (GM) 4 0 - ~ i t e r  (GM) 4 0 - ~ i t e r  (a)- 4 0 - l i t e r  (GM) 
2/10/79 13 1,200) 40 
3/13/70 9 

( ~ 2 0 0 )  22 (<ZOO) 32 
1300) 110 

30 (200) 32 (300) 

- - (250) 24 
7/8/70 15 1100) -- 13 (100) - -  -- 21 1200) -- - -  (200) 33 (300) 130 [%) 46 (400) 39 (300) 

- - 46 g1,'11;\ 19 (150) 23 (200) 
at6170 14 'ZOO) -- 14 (200) -- -- 28 1600) - -  -- 36 - - --  58 f1000) 

C. COLUf'3IA R I K R  - IZLMO LOCATIONS 

Z 7 7 . 4  1 375.8 I F  373.3 I P  373.0 I F  372.1 F 371 .1 IP 367 .O I F  355.7 
C I s l a n d  E I s land  L X k e  I s l a n d  Locke I s l a n d  Below 1904-H Locke I s l a n d  100F S l o L  Ncar Ringold 

Oatc 4 0 - L i t e r  (GM) 4 0 - L i t e r  4 0 - L i t e r  (GM) 4 0 - L i t e r  iH 40-Li  t e r  { G ~ l  40 -L i te r  4 0 - L i t e r  GM 4 0 - L l t e r  (GM) - -- - 

(1)  Measurements repo r ted  i n  uR/hr a re  Laken h i t h  a 4 0 - L i t e r  f o n j z a t i o n  charrber, the cen te r  o f  t he  chamber 1 meter above 
ground dnd 1 mter back from the  W ~ l C r ' s  edge. Measurements repor ted i n  (.) are the  maximum c/m found w i t h  a GM I n  the  
i m d l a t e  v i c i n i t y  o f  t he  water 's  edge. 

(2)  R ive r  m i les  measwed from the  mouth o f  t h ~  Columbia. P lan t  shore, far  shore, and i s l a n d  a re  designated by P, F, and 
I. resoec t i ve l v .  

( 3 )  Po in t  opcn t o  thc general p u b l i c  du r ing  tk c n t i r e  year .  

( 4 )  Po in t  o n l y  open t3 the general p u b l i c  on 'kdnesdays, Saturdavs, and Sundays, du r ing  the  hun t ing  s e x o n .  



4. Exposure Rates Below the  Surface o f  t h e  Columbia R ive r  

Du r i  ng January through June, 1970, exposure r a t e s  i n  t h e  r i v e r  (F igures  
37-39) were determined f rom a c l u s t e r  o f  f i v e  penci 1 i o n i z a t i o n  chambers 
conta ined w i t h i n  submerged p l a s t i c  b o t t l e s  a t  t he  l o c a t i o n s  shown i n  Map 12. 

Six-month averages f o r  1970 are  shown i n  Table 16 w i t h  data f rom 
1969 f o r  compari son. 

As expected, expos'ure r a t e s  i n  t he  r i v e r  f o r  t h e  f i r s t  h a l f  o f  1970 
were, f o r  the  most p a r t ,  markedly reduced compared t o  t h e  same . p e r i o d  i n  
1969. Beginning i n  June a t  t h e  R ich land pumphouse and i n  J u l y  o r  August a t  
o t h e r  l o c a t i o n s ,  the  p e n c i l  chambers were replaced by TLD dosimeters.  The 
appa ren t l y  s i  gn i  f i  cant  r e d u c t i o n  i n  exposure r a t e  f o r  July-December 1970 as 
compared w i t h  January-June, 1970, was probab ly  l a r g e l y  due t o  t he  change i n  
dosimeter  types as p r e v i o u s l y  discussed. 

Approximately co inc iden t  wi-th t h e " s w i t c h  t o  TLD dosimeters, t h e  P r i e s t  
Rapids , R i  ngol d , Hanford, and Pasco pumphouse l o c a t i o n s  were d i  s c o n t i  nued and 
t h e  Vern i ta ,  100-D, and South Wooded I s l a n d  1,ocations s t a r t e d .  A lso,  t h e  
100-F P l a n t  shore l o c a t i o n  was moved t o  a barge anchored i n  t he  Columbia 
R ive r  channel . 

TABLE 16 

AVERAGE ECOSURE RATES BELOW THE SURFACL 
OF Tli; COLUMBIA R I V E R  (1969-1970) 

. . 

(mR/day ) 
1969 1970 

Jan-June July-Dec Jan-June July-Dec 

P r i e s t  Rapids/Uerni t a  0.6 0.6 0.4 (1 )  0.1 ( 2 )  
100-F Area 5.5 7.4 3.1 0.7 ( 3 )  
R i  ngol d/So . Wooded I s 1  and 2.7 ( 4 )  1.8 ( 5 )  1.1 ( 1 )  0.6 ( 6 )  
R i  c h l  and Pumphouse 2 . 2  3.0 2.4 (7 )  0.6 (6 )  
Pasco Pumphouse 2.4 1.7 0.9 ( 7  ) D i  scon ti nued 

(1  ) Upstream l o c a t i o n  was Verni t a  d u r i n g  t h i s  p e r i o d  
( 2 )  J u l y ,  November, December 
( 3 )  October through December 
( 4 )  January through March 
( 5 )  September through December 
( 6 )  May through June 

L ( 7 )  January through May 



Survey Location 

MAP 6 



A Special Routine 

MAP 7 



MAP 8 



13.  R I C H L A N D  A I R P O R T  

MAP 9 



MAP 10 



MAP 11 



MAP 12 



. EXTERNAL RADIATION ON PLANT 
100 AREAS AND V IC IN ITY  

M I D W A Y '  V E R N I T A  

N D J F  M -  A  M J J A  S '  0 N D  

1 0 0 - B  A R E A  

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

1 0 0 - K  AR.EA 

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

. I  9 6 9 - 1  970 
( 1 4  M o n t h s )  

FIGURE 25 



E
x

p
o

s
u

re
 

R
a

te
, 

m
R

ld
a

y
 

E
x

p
o

s
u

re
 R

a
te

, 
m

R
ld

a
y

 
E

x
p

o
s

u
re

 
R

a
te

, 
m

R
/d

a
y 



EXTERNAL RADIATION ON PLANT 
100 AREAS AND VICIN ITY 

H A N F O R D  

A M J  J A S C N D J  

Y A K 1 M . A  B A R R I C A D E  

1 9 6 9 - 1  370  
( 1 4  M o n t h s )  

FIGURE 27 



EXTERNAL RAD IAT lON ON PLANT 
200 AREAS 

2 0 0 - W E S T  REDOX 
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W O  
I D  J F M h  M J J  A S 0  N D  

2 0 0 - W E S T  WEST C E N T E R  

I4 G J F  ! 4 A M  J J A  S O N  [J 

2 0 0 - W E S T  E A S T  C E N T E R  

1 9 6 9 - 1  9 7 0  
( 1 4  M o n t h s )  

FIGURE 28 
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EXTERNAL RADIATION ON PLANT INTERMEDiATE AREAS 

E M E R G E N C Y  R E L O C A T I O N  C E N T E R  

af 2 
C, 

a 
CZ 

aJ 
L 1 
3 
m 
0 
e 
X 

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

WYE B A R R I C A D E  

N D  J F M A  M J J .  A S 0  N 
1969 -1  9 7 0  

( 1 4  M o n t h s )  

F I G U R E  31 



EXTERNAL RADIATION ON.PLANT 
300'A REA 

320 BUILDING 

300 P O N D  

A C R M S  

1969-1 970 . . 
( 1 4  M o n t h s )  
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FIGURE 32 
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EXTERNAL RAD IATION ON PLANT 
300 AREA AND ,700 AREA 

300 A R E A  

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

700 A R E A  

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

( 1 4  M o n t h s )  

F IGURE 33 



EXTERNAL RADIATION AT THE COLUMBIA RIVER SHORELINE 

P R I E S T  R A P I D S  GAUGE S T A T I O I d / V E R N I T A  P L A N T  SHORE 

P r i e s t  
- R a p i d s  Verni ta 

G a u g e  
S t a t i o n  

- 

- 
0 

8 @Q Q 

Q @a?@@ g, ='@@ a e p O ~ l  e l  @ I . I 0 1 @ , , 1, 

1 0 0  D F A R  SHORE 

5 0 

0 
N . D  J F  M A 1 1  J J A  5 0 1 1  D  

1 0 0  F  P L A N T  SHORE 

1 9 6 9 - 1  9 7 0  
(14 Months) 

FIGURE 34 
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EXTERNAL R A D I A T I O N  AT THE COLUMB I A  R IVER SHORELINE 

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

X 

' " 0  
N 2 F ' M - A  M J J  A S O N  D  

S A C A J A W E A  P A R K  F A R ' S H O R E  

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

M C N A R Y  D A M  F A R  S H O R E  

gee 
~ , ~ ~ O l o ~ @ ~ ~ , % ~ t l ~ ~ C b l ~ ~  . ,B I I I I I I, 
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