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NOTICE 

Th is  document conta ins  data  obta ined w i t h i n  t h e  Hanford rese rva t ion  f o r  the  
use o f  t h e  Atomic Energy Commission and i t s  cont rac tors .  It does n o t  provide 
the eva luat ion  o f  exposure f o r  the  o f f - s i t e  populat ion,  which i s  documented 
separately. 
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ENVIRONMENTAL STATUS OF THE HANFORD RESERVATION FOR 1972 

I. . INTRODUCTION . . . . 

This r e p o r t  summarizes data c o l  l e c t e d  d u r i n g  ..I972 from 1 ocat ions  w i t h i n  

the Hanford, p l a n t  boundaries (bu t  general l y  outs ide  areas under t h e  c o n t r o l  

of i n d i v i d u a l  con t rac to rs ) ,  f o r  t h e  environmental s u r v e i l  1  ance program, . , 

under the d i r e c t i o n  of the Environmental Evaluat ions s t a f f .  These environ- 

mental data are repor ted  here f o r  the,' i n fo rma t ion  o f  the  Richland Operations 

O f f i c e  .of. t he  Atomic Energy Commission and i t s  cont rac tors .  

.The previous r e p o r t  i n  t h i s  s e r 1 e s . i ~  BNWL-B-228, "Environmenta1,Status 

of the Hanford Reservat ion f o r  1971 ." Graphs i n  t h i s  r e p o r t  show 14 months 

o f  data---the sub jec t  12 months and the  preceding two. Groundwater d a t a a r e  

n o t  inc luded i n  t h i s  r e p o r t  bu t  are presented most r e c e n t l y  i n  BNWL-1737 (1 1 
?nd. BNWL-1752. ~ a t a  f r o m  o f f - s i  t e  sampl i n g  l o c a t i o n s  ' f o r  1972 a r e  g i v e n  

~ ; : , B N w L - I ~ ~ ~ . ( ~ )  . 5 . .  , Some data from o f f - s i t e  l o c a t i o n s  are  inc luded i n  t h i s  

r e p o r t  f o r  cbmpari son w i t h  s i m i l a r  measurements made on-s i  t e .  
, '. .,. - .  

tThe .ma jo r i t y  o f  radiochemical analyses presented i n  t h i s  r e p o r t  were 
,' . 

performed by the U.S. Tes t ing  Company, Inc. ,  on samples c o l l e c t e d  by 

Batte1,le-Northwest. The term " a n a l y t i c a l  1 i m i t  ," as used herein,  i s  the  

concent ra t ion  a t  which the l abo ra to ry  can measure a rad ionuc l i de  w i t h  a 

p r e c i s i o n  o f  - .  + 100 percent a t  the 90 percent  conf idence l e v e l .  The detec- 

t i o n  l i m i t  f o r  a s p e c i f i c  rad ionuc l i de  va r ies  w i t h  sample type, sample s ize ,  

count ing  t ime, and the  amounts o f  i n t e r f e r i n g  rad ionuc l  ides  present.  . The 

"ana ly t i ca l  1 i m i t s "  represent  upper bounds t o  these f l . uc tua t ing  de tec t i on  

1 i m i t s .  

(I 'K. L. Kipp, Radio1 og ica l  Status o f  t he  Groundwater Beneath the  Hanford 

I n  \ 
P r o j e c t , n e  1972, BNWL-1737, B a t t e l  le-Northwest Laborator ies.  

IL'~. L. Kipp, Rad io log ica l  Status o f  t he  Groundwater Beneath the  Hanford 

I * \  
Pro jec t ,  July-December 1972, BNWL-1752, B a t t e l  le-Northwest Laborator ies.  

"'P. E. Bramson and J. P. Corl  ey , Environmental Surve i l  1  ance a t  Hanford f o r  
CY-1972, BNWL-1727, w i t h  Addendum, BNWL-1727 ADD, B a t t e l l  e-Northwest 
Laborator ies,  A p r i l ,  1973. 



11. SURVEILLANCE HIGHLIGHTS 

Columbia River Water 

The 100-KE ~ e a c t o r  was s h u t  down in  January, 1971, leaving 100-N 

Reactor a s  the only remaining pl utonium-producing reac tor ,  and no reac- 

t o r s  using r i ve r  water f o r  once-through primary cooling. Some low- 

level radioact ive  wastes continued t o  be discharged t o  the ground and 
. . 

t o ' t h e  r i v e r  during the  year.  

Measured concentrat ions of Sr-90 and to ta l  alpha a c t i v i t y  i n  r i v e r  

water averaged, respect ively ,  5x1 0-I and 5 .4~10-I  uCi/ml a t  Verni t a  

and '3.5x1 0-lo and 6.7x10-'O pCi/ml a t  Richland during the year. T r i t i u m  

concentra t ions  averaged 10" u ~ i l m l '  a t  Verni t a  and  1 o - ~  uCi/rnl a t  ~ i c h -  

land. 

The estimated annual GI t r a c t  dose f o r  employees drinking 100-N 
water 'was 1.6 mrem, a decrease of about a f ac to r  of 2 from 1971. Radio- 

nuclide concentrat ions i n  drinking water a t  100-H were measured during 

occupancy by non-AEC contractor  personnel. GI t r a c t  dose was estimated 

a t  3.2 mrem f o r  1972. Average concentrat ions of col iform bacteria i n  

Columbia River water were s l i g h t l y  higher than 1971 averages but the 

increase was not a t t r i bu t ed  t o  Hantord operdl i r j i~s.  Tkcsc and other 

water qua1 i t y  measurements---pH, t u rb id i t y  and dissolved oxygen---ind i- 
cated continued compl iance w i  t h  Washington S t a t e  Water Qua1 i t y  Standards. 

Swamps, Ditches, and Ponds 

Radionuclide concentrat ions i n  samples col lected from open waters 

on the Hanford pro jec t  during 1972 were, i n  general ,  within t h e i r  

expected range of var ia t ion and were we1 1 below the plant  working 1 imit 

of 5x1 o - ~  pCi/ml . The source of uranium a1 pha a c t i v i t y  i n  excess of 

1 0 ' ~  uCi/ml i n  Honey Hill Pond was not ident i f ied .  

Concentrations of radionucl ides i n  gamebirds and mammals sampled 

on o r  near Hanford swamps and ponds were general l y  below leve l s  recorded 

i n  1971. 

Results of radiological ,  chemical , and biological analyses of 

samples col lected from 300-Area ponds and trenches were generally w i t h i n  

the  expected range. Col iform and enterococci concentrations i n  the 



11. SURVEILLANCE HIGHLIGHTS (Continued) 

Swamps, Ditches, and Ponds (Continued) 

300 Area leach trench were somewhat higher than fo r  1971, and.  

> .  .this was re f lec ted  in higher concentrations i n  the r i v e r  shore1 ine 

seepage area.  

Airborne Radioactivity 

Concentrations of 1-1 31 i n  the atmosphere, measured in charcoal 

samplers . . were below 2x1 0-I uCi/rnl . The maximum sample concentra'tion 
measured during t h i  s report ing period was 10-I ,Ci/ml , noted, i n  .May 

a t  the 300 Area. . . . 

A t  most locat ions ,  both on-si te and o f f - s i t e ,  the average t o t a l  

beta a c t i v i t y  was s imilar  t o  1971 except t h a t  no pronounced summer 

peaking was observed. The maximum measured beta a c t i v i t y ,  3x10-I' 

uCi/ml, occurred in October a t  a 200-East Area location.  Annual .aver- 
13 age a ,c t iv i ty  ranged: :from, 10-I t o  '2x1 0-I uCi/ml and 2x1 0-13 t o  3x1 0- 

~Ci/,ml in the 100 and 200 Areas, respectively.  o f f - s i t e  beta a c t i v l t y  

ranged,. from . . .  loe1 t o  . 3x1 . 0-13 L ~ i l m l  and averaged about 2x1 0-13 uCi/mi . 
Total alpha concentrat ions in a i r  during 1972 averaged about 

2 x 1 ' 0 - ~ ~  uCi/ml a t  most locat ions .  ~ n a l ~ s e s  of composite samples a l l  

showed l e s s  than.10-l6 uCi/ml plutonium. 

Soil and Vegetation 

Pl utonium concentrations i n  soi 1 and vegetation a t  perimeter' 

sampling locations were lower than i n  1971, but probably typical  of 

general l eve l s  f o r  the  a r i d  western s t a t e s .  Relatively higher pluto- 

n i u m  concentrations were detected a t  several sampling s i t e s  near the 

200 Areas. Zirconium-Niobium-95 and Cesium-1 37 were present in on- 

s i t e  so i l  and vegetation samples from near the 200 Areas a t  higher 

concentrations than a t  perimeter s i t e s .  Concentrations of gamma- 

emitting radionuclides and Strontium-90 a t  perimeter s i t e s  a r e  believed 

t o  be the r e s u l t  of regional f a l l o u t .  



I I .  SURVEILLANCE. HIGHLIGHTS (Continued) 

Radiation Surveys 

A few radioact ive  pa r t i c l e s  were found on Hanford roadways twice 
during the monthly road surveys. The most ac t ive  was a pa r t i c l e  read- 

ing 30,000 c/m. The annual ra i l road  survey revealed one contaminated 
spot.  The recovered so i l  read 7.5 rads/hr.  Primary radionuclides . 

were ''5r-y and 1 4 4 ~ e - ~ r .  Occurrences were a t t r i bu t ed  t o  waste hauling 
operations. 

The only rad ioac t iv i ty  found on the  control p lo t s  in 1972 was 
. f a l l ou t  from a Chinese weapons t e s t  and a discarded luminous clock 
face ,  not of Hanford or ig in .  Nothing was Pound t h a t  could be a t t r i -  
buted t o  the  Hanford operations. 

. The waste disposal s i t e s  audited were generally i n  good condition 
except f o r  a piece of contaminated material found outside the 300 West 
disposal s i t e .  

There was a s l i g h t  upturn i n  the external exposure r a t e s  a t  most 
locat ions  this year. The maximum average exposure r a t e  noted was 
1.8 mR/day a t  200-East Area. On the  basis  of exposure r a t e  measure- 
ments o f f - s i  t e  and a t  I UO-N, the wt~ole=lsod~ dose t o  WPPSS personnel 
from Hanford sources of  external radia t ion a t  100-N during 1'972 was 
estimated t o  be 5 mrem. 
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111. COLUMBIA RIVER WATER 

C01~umbia Riv,er. water sampled upstream of  the Hanford project  a t  Vernita 

, i s  analyzed,for comparison w i ; t h  samples col lected downstream of the project  

a t  Richland t o  determine. overall  plant  e f f e c t s  on Columbia River water. 

These r e s u l t s  a r e  reported in the annual o f f - s i t e  environmental . survei l lance 

repor t .  (3)  In addi t ion,  sampling is  done a t  intermediate locat ions  t o  

de tec t  local ized influences on plant drinking water o r  r i v e r  water qua l i ty  

(see  Section IV). Sampling locat ions  f o r  raw Columbia River water a r e  

shown i n  Map 1 .  

Fallout  radionuclides H-3 and Sr-90, a s  well a s  t o t a l  alpha a c t i v i t y ,  

were measured i n  monthly composites of weekly grab samples a t  Vernita and 

i n  monthly composites of weekly integrated samples a t  Richland. The 

measured concentrations of Sr-90 and t o t a l  alpha a c t i v i t y  i n  r i ve r  water 

averaged, respect ively ,  5.0x10-' and 5.4~10-I eCi/ml a t  Verni t a  , and 

3 . 5 ~ 1  0-lo and 6 . 7 ~ 1  0-lo eCi/rnl a t  Richland during the year.  Measured 

t r i t ium concentrations averaged 1 oe7 eCi/ml a t  Verni t a  and 1 o - ~  a t  Richland. 

Averages were based on the  actual sample r e s u l t s ,  which i n  many instances 

were l e s s  than the analyt ical  l im i t s .  

Biological measurements of Columbia River water samples col lected 

monthly from Vernita, 100-F, 300 Area, and North Richland appear i n  Table 1 .  

From the  Washington-Oregon border t o  Grand Coulee Dam, the  Columbia i s  con- 

sidered a Class A r i v e r ,  according t o  t h e  Washington S ta te  Water Qua l i ty  

Standards,* which s t a t e  t ha t  f o r  Class A r i ve r s  t o t a l  coliform organisms 

shal l  not exceed median values of 240 per 100 ml w i t h  l e s s  than 20% of the 

samples ,exceeding 1000 per 100 ml when associated w i t h  a fecal source. In 

addit ion t o  coliform, enterococci is  measured t o  indicate contaminants of 

fecal  o r ig in .  Normal seasonal pea king was observed during the summer months. 

Standards do not appear t o  have been exceeded during the year. Riverbank 

spring sampl i n g  indicates  t ha t  the increase i n  the average col iform count 

between Vernita and North Richland (from 49 t o  88) i s  n o t  r e la ted  t o  Hanford 

operations and was not of fecal o r ig in .  

*"Implementation and Enforcement Plan fo r  Water Qua1 i t y  Standards, Surface 
Waters," S t a t e  of Washington, Dept. of Ecology, January, 1973. 



I I I. COLUMBIA R I V E R  WATER (Cont i nued ) 
v 

BOD and n i t r a t e  ana lys is  was a1 so performed on the weekly samples o f  

r i v e r  water from Vernita and Richland. Turb id i t y ,  pH, and dissolved oxygen 
1, 

measurements obtained a t  Verni t a  and 300-Area were general l y  i n  compl iance 

w i t h  Washington State Water Qua1 i t y  Standards. 



MAP 1 

COLUMBIA R I V E R  WATER 
SAMPLING LOCATIONS 

Sampling l o c a t i o n  



TABLE 1 

COLUMBIA RIVER BIOLOGICAL ANALYSES FOR 1972 

No. Samples 

Maxi mum 

Minimum 

Average 

No. Samples 

Maxi mum 

M i  n i  mum 

Average 

Standard 

Col i form En terococci 
(N1100 m1) (Ni l  00 m l  ) 

Verni t a  - 100-F R i  chl  and 

14 14 11 

210. 240. 460. 

1 .o 0. 2.0 

BOD 
( ppm) 

Verni t a  100-F R i  chl and Verni t a  100-F Rich1 and 

14 14 11 14 14 11 

28C. 88. 88. 4.1 4 .O 4.2 

T .O 0. 2.0 1 .o 1.2 1.2 

TRBLE 2 

COLUMBIA RIVER CHEMICAL ANALYSES FOR 1972 

No3 
(ppm) 

45 

Turbi d i  ty 
pH (JTU) 

Vernita Richland Yernita 300 Area 

51 52 47 2124 

1.3 1 .O 9.2 9.4 
* 0.14 7.4 7.2 

0.36 0.37 8.1 8.0 

5 + Background 

Verni t a  300 Area 

48 21 9 

28. 30. 

0.6 0.05 

5.0 4.6 

Dissolved O2 
( ppm) 

8.0 min. 

Verni t a  

34 

13.6 

4.0 

11 .o 

300 Area 

181 

14.7 

8.1 

10. 

*Less than the analy t ica l  l i m i t .  See Appendix D. 



TABLE 3 

Radionucl ide 

A1 pha 
SH 
3 2 ~  
46sc 
51 cr 
60co 
65zn 
O0sr 

CONCENTRATIONS OF RADIONUCLIDES IN COLUMBIA RIVER WATER FOR 1 972 
Units o f  1 o-' uCi/rnl 

(a)Analytical 
Limit 

0.3 
220. 

6.0 
25. 
20. 
15. 
2.0 
0.5 
1 .o 
3.0 
0.01 

VERWITA RICHLAW 
No. of Percent No. of Percent 
Samles Min. Avp. ofC.6. Samples Avg. 0 f C . G .  

12 0.74 0.30 0.54 1.8 12 0.92 0.48 0.67 2.2 
12 1400. * 110. 0.003 12 1300. * 110. 0.003 

11 * 4.02 

5 * <0*01 53 * * * 4.01 

5 20. * * d.01 53 700. 94. 0.005 
5 0.30 <O. 01 53 42. * * 4.02 
5 2.0 <o. 01 4 2.0 * * co.01 

12 2.8 0.50 0.17 13 0.55 0.12 0.35 0.12 
5 5.2 * 1.2 0.67 26 6.4 * * ~0.03 
8 * * 4.01 7 * * * ~0.01 
4 0.03 0.008 0.0005 4 0.06 * 0.02 0.001 

(")see Appendix 0. 
Tess than the analytical l i m i t  shorn (see Appendix 0). 
Ho entry indicates no specific analysis was made. 
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IV. DRINKING WATER 

Drinking water was sampled a t  the four locations shown i n  Map 2. In 
December, 1971, several buildings i n  the 100-H Area were made available t o  

a private contractor for  use i n  a manufacturing venture. A monthly grab 
sample of the  drinking water supply was in i t ia ted  i n  December t o  monitor 
potential radiation dose t o  those employed a t  this site and was continued 

until  December, 1972 when the contractor vacated the area. Average beta 
ac t iv i ty  i n  100-H water was ,006 cpm/ml compared w i t h  .003 cpm/ml a t  100-N. 

The GI t r a c t  dose from drinking 100-N water (Figure 2 )  was estimated 
from monthly isotopic and more frequent to ta l  beta analyses. The assumed 

water intake r a t e  was 0.93 l i t e r s  per day, f ive  days a week, 50 weeks per 
year, a s  reported previously. The GI t r a c t  dose from drinking 1 OO-N water 
was about 1.6 mrem during 1972, compared w i t h  2.8 mrem during 1971 and 9.5 
mrem during 1970. These GI t r a c t  doses represented 0.2, and 0.6 percent, 
respectively, of the 1500 mrem per year dose standard for  non-occupational l y  
exposed individuals, o r  0.02 and 0.06 percent of the yearly dose standard 
fo r  occupational 1 y exposed individual s (1 5,000 mremlyear) . GI t r a c t  dose 
from drinking 100-H water was about 3.2 mrem during 1972. 



MAP 2 

D R I N K I N G  WATER 
SAMPLING LOCATION 

Sampl i n g  Locat ion '  



V.  SWAMPS, DITCHES, AND PONDS 

Open waters, p r i m a r i l y  f o r  disposal o f  cool i n g  water, were sampled 

r o u t i n e l y  a t  the locat ions shown i n  Map 3. Grab samples were co l lec ted  

monthly except t h a t  an integrated sample was co l lec ted  weekly from the 300 

Area Process Pond i n l e t .  The sampling i s  no t  conducted f o r  inventory pur- 

poses but  ra ther  serves as a surve i l lance o f  the rad ioact ive contamination 

leve l  i n  these waters. Total alpha and t o t a l  beta concentrations were wel l  

below 5x1 o - ~  p C i / m l ,  the 1 i m i t  f o r  open waters (AEC Manual, RL Supplement 

051 0). 

300 Area Process Pond samples received both radionucl ide and chemical 

analyses. B io log ica l  measurements were a lso obtained on samples from the 

300 Area Sanitary Waste Leach Trench and i t s  associated r i v e r  shorel ine 

seepage area. 

A. 200 Area Waste Waters 

The waste waters sampled i n  the 200 Areas are p r ima r i l y  coo l ing 

water from chemical processes and waste tanks. Monthly grab samples 

were co l  1 ected from 222-S Swamp (21 6-S-19), T-Swamp (21 6-T-4) , U-Swamp 

(21 6-U-10) , Redox Swamp (21 6-S-16), Gable Swamp (21 6-A-25), B-Swamp 

(21 6-B-3), Chemical Sewer Emergency Di tch (21 6-B-63) and 231 -2 Ditch 

(216-2-11). Honey H i l l  Pond was added t o  the rou t ine  sampling i n  

June, 1972 a f t e r  a special sample revealed alpha concentrations i n  

excess o f  loe7 pCila. Analysis r e s u l t s  are presented i n  Figures 2, 3, 

4, and 5, as wel l  as Table 4. Alpha and beta a c t i v i t y  i n  a l l  swamps 

was w i t h i n  normal range o f  f l uc tua t ion .  Due t o  ice, no samples could 

be obtained dur ing November and December. 

Swamp and pond samples received a quar te r l y  gamna-emitter analys is  

(Table 4). From t ime t o  t ime the f a l l o u t  radionucl ides t y p i c a l l y  found 

i n  Col umbia River water were a1 so detected i n  samples co l lec ted from 

the swamps a t  concentrations s im i l a r  t o  those found i n  Columbia River 

water. This i s  expected, since the Columbia River i s  the major source 

of process and cool i ng  waters f o r  the 200 Areas. 

The source o f  the alpha a c t i v i t y  i n  Honey H i l l  Pond has not  been 

iden t i f i ed .  There was no apparent surface water f low between Honey 



V .  SWAMPS, DITCHES, AND PONDS (Conti nued) 

A. 200 Area Waste Waters (Continued) 

H i l l  Pond and Gable Swamp. Furthermore, Gable Swamp alpha a c t i v i t y  i s  

an order o f  magnitude l ess  than Honey Hi1 1 .  Sampl i n g  o f  groundwater 

and s o i l  surfaces i n  the v i c i n i t y  o f  Honey H i l l  Pond revealed no unusual 

alpha concentrations. Radioanalysis indicated t h a t  uranium was the 

source o f  the alpha a c t i v i t y  detected i n  Honey H i l l  Pond. 

B. 100-F Leach Trench 

The 100-F Leach Trench receives waste water r u n o f f  from the 100-F 

Biology animal pens. 

Sr-90 and alpha analysis o f  monthly grab samples co l lec ted from 

100-F Leach Trench a re  presented i n  Figure 5 .  Average Sr-90 and alpha 

concentrat ions were 8 . 1 ~ 1  o - ~  and 3.3~10- I  C m  respect ively,  f o r  

100-F Leach Trench. 

C. 300 Area Waste Waters 

300 Area process pond receives manufacturing process and cool ing 

water from fue l  f ab r i ca t i on  processes as we1 1 as cool i ng  water and 

small amounts o f  laboratory  waste waters from the laboratory operations. 

Total beta, uranium, n i t r a t e  ion, and hexavalent chromium concen- 

t r a t i o n s  measured i n  weekly cumulative samples, co l lec ted near the 

i n l e t  o f  the 300 Area processing pond, are presented i n  Figure 6. The 

concentrat ion o f  uranium i s  based on a measurement o f  t o t a l  alpha. 

Monthly average f l u o r i d e  ion  measurement resu l t s  appear i n  Table 5. 

The average f l u o r i d e  i on  concentrat ion f o r  1972 was 2.1 ppm, the same 

as f o r  1971. 

300 Area Leach Trench receives sewer waste waters from the labora- 

t o r y  o f f i c e  and manufacturing f a c i l i t i e s  i n  the 300 Area. Samples were 

co l lec ted  monthly from the 300 Area Leach Trench and from the r i v e r  

shore1 i ne  seepage area. Analyses f o r  co l  iform, enterococci ( feca l  

bacter ia) ,  and BOD (biochemical oxygen demand) are summarized i n  Table 6. 

331 Pond receives waste waters from the 331 Bui ld ing labora to r ies  
and e f f l u e n t  l i q u o r  from the animal pen sept ic tanks. Monthly grab 



V. SWAMPS, DITCHES, AND PONDS (Continued) 
9 

C. 300 Area Waste Waters (Continued) 

samples were co l lec ted  from 331 Pond. Analysis r e s u l t s  f o r  alpha 

and beta are presented i n  Figure 7. Table 4 presents the r e s u l t s  

of quar te r l y  gamma scans o f  331 Pond water. Gamma-emitter concen- 

t r a t i ons  were l ess  than the ana l y t i ca l  detect ion 1 i m i t  except f o r  

a sample i n  Ju l y  which contained 4 . 4 ~ 1  o - ~  p C i / m l  51~r. 
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TABLE 4 

GAMMA ACTIVITY I N  WASTE WATER SAMPLES - ,1:972 

U n i t s  o f  1 0-g l p ~ i / r n l  

Loca t i on - Date 
Honey Hi1 1 Pond . 612 

1011 3 
Gable swamp 1/14 

417 
71 7 
1 011 3 

B Swamp 111 4 
417 
71 7 
10113 

T Swamp 

S Swamp ' 

U Swamp 

Redox Swamp 

216 B 63 Ditch 

331 Pond 

* Less than analy t ica l  l i m i t .  
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.. . . ..TABLE 5 . ' . .. . . .. . ., : :  

.-.. . : . I 

. - .  
FLUORIDE ION  CONCENTRATION^ I'N THE 300 AREA PROCESS POaD -':'1972' '. 

. . Month 

January* 

F- 
ppm 

February 4.5 

March . -  1.7 
- ,  

Apr i  1 '. , 
' .  2.2 

May* 

June* 
'. . J u l y  

August 

September 

October 

November 

December 

. . Average . ... 2..1 

*No analyses were made f o r  the  per iods:  1/24/72 t o  2/7/72, 
5/1/72 t o  5/15/72, and 6/5/72 t o  6/12/72. 



TABLE 6 
. . 

BIOLOGICAL MEASUREMENTS OF SAMPLES 'COLLECTED FROM. THE 300 AREA 
LEACHING TRENCH, AND. ITS ASSOCIATED RIVER . SHORELINE .. SEEPAGE AREA r; . . .  19.72 . 

300 LEACHING TRENCH 

Date - 
1/11 
218 
3/14 
4/ 4 
6/20 
7/11 
8/ 8 
9/ 5 
10/3 
11/14 
12/12 

Average 

Date 

1/11 
2/ 8 
3/14 
4/ 4 
6/20 
7/11 
8/ 8 
8/22 
9/ 5 
9/19 
10/3 
1 0 0 4  
11/14 
12/12 

Average 

Col i form Enterococci 
N/100 m l  N/100 ml 

R I V E R  SHflRELINE SEEPAGE AREA 

~ o l  i form 
N / ~ O O  ml 

23. 
2. 
7. 
6. 

105. 
. . 250. 

. ' ' .:'fjo. , . 

130. 
30. 
98. 
25. 

115. 
6. 
8. 

Enterococci 
N/100 m l  

16. 
5 .  
4. 

10. 
20. 
28 .. 

.17.  : 
. . 25. 

13. 
55. 
18. 

148. 
120. 

BOD 
mgla 

BOD 
mg/ a 

3 . 4 ,  
1.2 
3.1 
3.4 
4.0 
4.0 
2.8 
1.2 
0.45 
1.9 
1.6 
1.6 
1.4 
1.8 
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V I .  GROUNDWATER I .  

Resul t s  of the .groundwater survei 11 ance.  . . . .  program f o r  1972 have been 
. . I .  

reported separa te ly  i r i  B'NWL-1737, " ~ a d i o l  , . i g i i a l  s t a h ;  of the  ~rbundwater 
Beneath t he  Hanford Pro jec t ,  January-June, 1972 ," and BNWL-1752, "Radiolog- 
i c a l  S t a tu s  of the Groundwater Beneath the Hanford Project ,  July-December, 
1 972. " 

* :  . s 
. , . . . . . . . . . . . .  -,.:' . .  , * r_ .... - -4, . . . . . .  

* .  
I.' 



V I  I. BIRDS AND MAMMALS 
' I .  

Migra tory  waterfowl u t i l i z e ,  as n e s t i n g  places, Hanford Reservat ion 

swamps and ponds which rece ive  low-1 eve1 r a d i o a c t i v e  wastes. I nges t ion  o f  

t he  waste o r  waste-contaminated vegeta t ion  may r e s u l t  i n  measurable quan- 

. , ti t i e s  o f  rad ionuc l  ides  i n  the waterfowl ' s  t i ssues and organs.. Some r e s i -  

:dent waterfowl , other  gamebirds such as pheasants, and a v a r i e t y  o f  mammals 

a1 so have access t o  the  waste waters and p o t e n t i a l  l y  contaminated -vegeta- 

t i on .  

Gamma scan and stront ium-90 analyses were obtained on muscle samples 

o f ,most  gamebirds and mammals co l l ec ted .  A t  several locat ions ,  t he  l i v e r  

was sampled f o r  plutonium-239 o r  uranium ana lys is .  When several b i r d s  o f  

the  same species and l o c a t i o n  were c o l l e c t e d  on the  same day, muscle f rom 

one t o  f i v e  b i r d s  was composited f o r  a gamna scan. The gamma scan o f  the  

composite obviated the gamma scans o f  t h e  i n d i v i d u a l  b i rds .  

Waterfowl 

Radionucl i d e  concentrat ions i n  twenty-two waterfowl sampled from 

swamps and ponds i n  1972 were genera l l y  below t h e  concentrat ions r e -  

corded i n  1971. Tables 7 and 8 present the  average ana lys i s  r e s u l t s  

f o r  ducks (71) and geese (32) sampled from the Columbia River  i n  the  

v i c i n i t y  o f  the  reac to r  areas. The average Cs-137 was much lower i n  

the r i v e r  waterfowl than the  swamp and pond waterfowl i n d i c a t i n g  t h a t  

the  r i v e r  waterfowl , most sub jec t  t o  ,pub1 i c  hunt ing do n o t  f requent  

the 200 Area swamps and ponds. 

Pheasants 

No unusual rad ionuc l  i d e  concentrat ions were detected i n  twenty- 

f o u r  pheasants. Cs-137, Sr-90, and Zn-65 concentrat ions were s i m i l a r  

t o  the values observed i n  geese. 

Deer 

The deer populat ion sampled i s  assumed t o  be r e s i d e n t  on the  Han- 

f o r d  p lan t ;  r e l a x a t i o n  o f  access c o n t r o l  o f  sportsmen on Wahluke Slope 

increases the  probabi 1 i ty o f  hunters bagging Hanford deer. 



VI I .  BIRDS AND MAMMALS (Continued ) 

Deer (Continued) . . 

Deer were sampled a s  part  of the environmental sampl ing program in 

. -  January, September, and November. Generally, the radionucl ide concentra- 

t ions detected in muscle t i ssue  (Table 9) were comparable to  1971 samples. 
Cs-137 concentration in the muscle of the November deer was higher than 
any deer sampl e of 1971 b u t  l e s s  than deer samples of 1970. This deer 

was possibly using the 200 Area waste water ponds a s  a source of water. 
Sr-90 concentrations observed in the Hanford deer a re  similar to  'the 

.concentrations in deer from other parts of the country and are  at t r ibuted 
' .  t o  fa l lout .  

Small Mammals 
Sampl ing of mice and ,rabbits (Table 10) was conducted near 1 iqu,id 

waste trenches and ponds in the 100, 200, and 300 Areas. The resu l t s  
serve a s  an indicator of potential transport of radioactivity away from 
waste s i t e s  by mammals even though no d i rec t  pathway t o  man of 'radiation 
exposure from such mammals i s  believed t o  ex is t .  Radionuclide .concentra- 

t ions in mammal s collected i n  1972 were generally lower than in 1971. 
Mice co'l'lected from the vic in i ty  of the 100-N trench continued to  show 

radionuclide concentrations orders of magnitude above specimens from 
other Hanford locations,  probably a s  a r e su l t  of ingestion of water from 
100-N trench. However, a mouse trapped a t  the 100-F Leach Trench con- 
tained the highest Sr-90 concentration. 

Radionucl ide concentrations i n  rabbi ts  were somewhat lower i n  1972 
except for  Cs-137 which was notably higher i n  a rabbit  taken near 222-S 
Swamp. 

Coyote 
A road-kil led coyote was sampled in January (Table 9) .  Radio- 

nuclide concentrations were generally higher than deer b u t  l e s s  than 
the mice and rabbits.  



Loca ti on 

TABLE 7 

AVERAGE RADIONUCLIDE CONCENTRAT~ONS I N  MUSCLE OF GAMEBIRDS - 1972 

, Un i t s  o f  pCi/gm (wet weight)  

No. of 
58 c0 6 0 ~ o  6 5 ~ n  3 7 ~ s  141ce - .Species Samples 

Ana ly t i ca l  L i m i t  0115 0.15 0.20 0.002 0.1 

U Swamp . 

Redox Swamp 

Gable Swamp 

B Swamp 

300 Pond 

1 00- F Trench 

T Swamp 

Honey Hi1 1 Pond 

Col umbi a R i  ver  

Col umbi a R iver  

100 Areas 

Ducks 2 

Ducks 2 

Ducks 4 

D.ucks 4 .  

Ducks 5 

Ducks 3 

Ducks 1. 

Ducks 1 

Ducks 71 

Geese 32 

Pheasants 2 4 

*Less than the  a n a l y t i c a l  1 i m i t .  



TABLE 8 

AVERAGE CONCENTRATIONS OF SELECTED RADIONUCLIDES I N  THE LIVERS 
OF WATERFOWL SAMPLES I N  THE HANFORD ENVIRONS - 1972 

Un i t s  o f  pCi/gm (wet weight)  

Locat ion  No. o f  Samples - u 2 3 9 ~ u  

A n a l y t i c a l  L i m i t  0.016 0.05 

300 Pond 
100-F Trench 
Honey H i l l  Pond 
U Swamp 

*Less than the  a n a l y t i c a l  l i m i t .  
No e n t r y  i n d i c a t e s  no ana lys i s  was performed. 

TABLE 9 

CONCENTPATION OF SEVERAL RADIONUCLIDES I N  DEER AND COYOTE - 1972 

Uni,ls of pCi/grn (wet  weight)  
- 

Locat ion  Date Tissue 6 5 ~ n  9 0 ~ r  1 3 7 ~ s  2 3 9 u  - 

Deer - 
R t .  11A,Mi. 1.5 1/20 Muscle * * 0.048 
R t .  11A, M i .  1.5 1/20 Bone * 0.48 * 0.009 
R t .  11A, M i .  1.5 1/20 L i v e r  0.00008 
300 Area 9/28 Muscle 0.081 * 0.071 
300 Area 9/28 L i v e r  0.00005 
R t .  4S, M i .  13 1117 Muscle 0.054 * 0.24 
R t .  4S, M i .  13 1117 L i v e r  * 

Coyote 

R t .  4S, M i .  20 1/20 Muscle * * 0.18 
R t .  4S, M i .  20 1/20 L i v e r  .0 .28  0.009 0.11 0.0001 

*Less than t h e  a n a l y t i c a l  l i m i t .  
No e n t r y  i n d i c a t e s  no ana lys i s  was performed. 



TABLE 10 

Date - 
Mice - 
2/16 
2/24 

2/24 
4/25 
6/14 
6/15 
7/20 
11/29 
11/29 
11/30 

Rabbit 

3/15 
5/25 
7/31 
11 I 2 0  

CONCENTRATIONS OF SEVERAL RADIONUCLIDES I N  SMALL ANIMALS 

U n i t s  o f  10'~ p C i / g m  ( i n  muscle) 

Location 

300 Pond 
100-N Trench 

(Special Diode Count) 
200-E Chem. Ditch 
100-N Trench 
100-N Trench 
U Swamp 
100-F 
100-N Trench 
300 Pond 
200 West 

222 s 'Swamp 
300 Pond 
200-E Area 
100-N Area 

Xess than the analyt ical  l imi ' t .  



TABLE 10 (Continued) 

Date - Location 

Mice - 
211 6 300 Pond . , 

2/24 100-N Trench 
(Special Diode Count) 

2/24 200-E Chm. Ditch 
4/25 100-N Trench 
611 4 100-N Trench 
611 5 U Swamp 
7/20 100-F, 
11/29 100-N Trench 

I 
W 

11/29 300 Pond 
N 11/30 ' 200 West 
I 

Rabbit 

311 5 222 S Swamp 
5/25 300 Pond 
7/31 200-E Area 
11 120 100-N Area 

CONCENTRATIONS OF SELECTED RADIONUCLIDES I N  SMALl ANIMALS 

U n i t s  o f  - o - ~  pCi/grn ( i n  muscle) 

* 
* 0.021 (a) * 
* 

7a)~oncentrat ion i n  1 i v e r  t issue. 
*Less than the analy t ica l  l i m i t .  

No ent ry  indicates no analysis was performed. 



VIII.AIRBORNE RADIOACTIVITY 

Resu l ts  o f  r o u t i n e  sampling o f  t he  atmosphere f o r  r a d i o a c t i v i t y  a t  18 

l o c a t i o n s  w i t h i n  the  Hanford rese rva t i on  (Map 4) a r e  presented i n  F igures 8 

through 18. For comparison, data f rom 18 o f f - s i t e  l o c a t i o n s  (Map 5 )  a r e  

inc luded i n  the  f o l l o w i n g  d iscuss ion .  Sampling f o r  chemical p o l l u t a n t s  and 

p a r t i c u l a t e s  i n  the atmosphere i s  conducted and repo r ted  by the  Hanford 

Environmental Heal t h  Foundation. 

The sampling equipment, she l te red  i n  small bu i l d ings ,  draws a i r  a t  a 
3 f l o w  r a t e  o f  2.5 m / h r  (1.5 cfm) through HV-70 o r  Acropor f i l t e r  paper, and 

then through a c t i v a t e d  charcoal c a r t r i d g e s  f o r  r a d i o i o d i n e  c o l l e c t i o n .  The 

normal sampl i n g  pe r iod  was one week through. June, bu t  several o f  the  sam- 

p l  i n g  locat i ,ons were changed t o  bi-weekly a f t e r  June. "Tota l  beta"  repre-  

sents the  gross beta a c t i v i t y  (Sr-Y-90 c a l i b r a t i o n ) , a n d  " t o t a l  a lpha" repre-  

sents the  gross alpha a c t i v i t y  (Pu-239 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 the  f i l t e r  paper du r ing  the  sampling per iod.  

Table I 1  shows the  annual average 1-131, p a r t i c u l a t e  t o t a l  beta, and 

p a r t i c u l a t e  t o t a l  alpha a c t i v i t y  i n  a i r  a t  var ious  l o c a t i o n s  f o r  1968-1972. 

Resul ts  o f  gamma scans, gross a1 pha, and gross beta analyses on selected 

environmental a i r  f i  1 t e r s  a r e  presented i n  Tab1 es '  12 and 13. Concentrat ion 

Guides shown a re  taken from AECM 0524, Annex A, Table 11, Column 1, and a r e  

app l i cab le  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. Iodine-131 

Concentrat ions o f  1-1 31 i n  t h e  atmosphere du r ing  1972 averaged l e s s  

than the  a n a l y t i c a l  l i m i t  of Z X I O - ~ ~  u C i / m l  f o r  o n - s i t e  l o c a t i o n s  and 

o f f - s i t e  l oca t i ons .  The maximum i n d i v i d u a l  weekly average concentra- 

t i o n  measured d u r i n g  t h i s  r e p o r t i n g  per iod  was C m l ,  noted i n  

May a t  300 Area. For comparison, the  maximum 1-131 concent ra t ion  

measured d u r i n g  1971 was 8x1 0-13 eCi/ml a t  300 Area. 

6. Tota l  Beta 

During 1972, environmental a i r  f i l t e r s  froni 18 o n - s i t e  l o c a t i o n s  

and 1 8 - o f f - s i t e  l o c a t i o n s  were examined weekly o r  biweekly f o r  p a r t i c -  

u l a t e  t o t a l  beta a c t i v i t y .  Tables 11 and 12 show the average p a r t i c -  

u l a t e  t o t a l  beta a c t i v i t y  i n  a i r  a t  var ious  l oca t i ons .  Ai rborne r a d i o -  



V I  I I .AIRBORNE RADIOACTIVITY (Continued) 

B. Tota l  Beta (Continued) 

a c t i v i t y  measurements- were d iscont inued a t  100-H i n  December, a f t e r  a 

p r i v a t e  manufactur i  ng venture  had been completed . 
Beta a c t i v i t y  has, i n  the past ,  been charac ter ized b y -  seasonal 

peaking about mid-year. Th is  was n o t  as apparent i n  1972 as  i n  p r e v i -  

ous years as shown i n  F igures 8-14. Concentrat.ions i n  and near the  100 

Areas were q u i t e  un i fo rm du r ing  any g iven per iod,  i n d i c a t i n g  the  l a c k  

" o f  a s i g n i f i c a n t  source a t  the  Reactor Areas. This  was n o t  t r u e  o f  the  

200 Areas, no tab l y  t he  East North Center (ENC) l o c a t i o n s  which a re  

a f f e c t e d  by a dose i n  ZOO-East Area waste d isposal  opera t ion .  The max- 

imum measured concent ra t ions ,  3x1 0- I  pCi/ml ( t o t a l  beta) ,  occurred i n  

October a t  the  200 ENC l o c a t i o n .  Annual averaqe concent ra t ions  were - 
s i m i l a r  t o  1971, rang ing  f rom t o  2 x 1 0 ' ~ ~  vCi/ml i n  the  100 Areas 

and from Z X I O - ~ ~  t o  3x1 0-13 p C i / m l  i n  t h e  200 Areas except f o r  200 ENC 

which averaged 4 . 6 ~ 1 0 - I  pCi/ml . 
The maximum measured concent ra t ion  a t  an o f f - s i  t e  1 ocat ion,  3 . 6 ~ 1 0 ~ '  

pCi/ml , occurred i n  May a t  McNary. Annual. averagc cencent ra t ions  a t  

o f f - s i t e  l o c a t i o n s  ranged trdm abouL 10- I  t o  3x1 0- I  ~ C i / m l .  

C. Tota l  A1 pha 

The weekly f i  1 t e r s  analyzed f o r  beta-gamma e m i t t i n g  rad ionuc l  ides  

were a l s o  analyzed f o r  alpha a c t i v i t y .  These data a r e  presented i n  

Tables 11 and 12. Alpha count ing  o f  the  f i l t e r s  was normal ly  performed 
3 a f t e r  seven days t o  a l l o w  f o r  the  decay o f  s h o r t - l i v e d  a c t i v i t y  from 

n a t u r a l l y - o c c u r r i n g  radon daughters. Tota l  alpha concent ra t ions  du r ing  

1972 averaged about '2x1 0-15 p C i / m l  a t  most on -s i t e  l o c a t i o n s  compared 

t o  4x1 0- I  i n  1971 . The h ighest  annual average was 4x1 0- I  p C i / m l  a t  

ENC compared t o  2 .4x10 - '~  pCi/ml a t  ENC f o r  1971. Ana lys is  o f  composite 

samples (Table 13) a l l  showed l e s s  than 10 - l6  pCi /ml  o f  plutonium. 

D. Other Radionucl ides 

Gama spectrum a n a l y s i s  was performed on a number o f  monthly com- 

p o s i t e s  o f  se lec ted  a i r  f i l t e r s .  Q u a r t e r l y  a n a l y s i s  f o r  Sr-90 and 
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0. Other Radionucl ides (Continued) 

Pu-239 of the composites was also performed. Table 13 presents the 
resul t s  of these special analyses. A t  most sampling locations, aver- 
age concentrations of gamma emitters for 1972 were lower than 1971. 

Average gamna emitter concentrations i n  Active Area 1 5 ,  comprised of 

100-N, 100-K, and 100-0 Areas, were somewhat above the 1971 average 
a s  was 200 ENC. Also, Ba-La-140 was higher than i n  1971 primarily i n  

the l a s t  quarter of the year. 
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TABLE 1 1 

AVERAGE 1-1 31 , PART1 CULATE TOTAL BETA, AND PARTICULATE TOTAL ALPHA 
CONCENTRATIONS I N  THE ATMOSPHERE 

Uni t s  o f  10-I pCi /m l  

Jan-June Ju l  -Dec 

1970*** 

0.06 
0.09 

Location 

100 Areas 
200 Areas 
Other On-Si t e  

Locations 

Total  Beta 

100 Areas 
200 Areas 
Other On-Si t e  

Locations 

Total Alphd 

1 968 - 1969 1970 1 971 - 1972 - 
0.006 0.007 0.01 0.002 0.002 
0.008 0.01 0.02 0.009 0.003 

100 Areas 
200 Areas 
Other On-Si t e  

Locations 

*Less than the ana ly t i ca l  1 i m i  t. 
**Scrubbers 

***Charcoal Cartr idges 
t ~ o s t  r e s t r i c t i v e  Concentration Guide - 1 x10-I pCi/rnl 



TABLE 12 

1-131, PARTICULATE T3TAL  BETA, AND PARTICULATE TOTAL ALPHA I N  M E  ATMOSPHERE - 1972 

U n i t s  o f  lo-'' uCi/ml 

On-Si t e  

Beta 1-1 31 A1 pha 

Analy t ica l  L i m i t  0.02 0.02 0.001 

Location 

200 ENC 
200 ESE 
200 WEC 
Redox 
300 Area 
ACRMS 
100-K 

I 
100-N 

w 100-D 
a 
I 100-H 

100-F 
Hanford 
Wye Barricade 
Rattlesnake 
ERC 
Yakima Barricade 
Vern i t a  
Wahluke #2 

Max. - 
30. 
0.56 
0.69 
0.58 
0.70 
1.2 
0.48 
0.40 
0.46 
0.53 
0.51 
1.7 
0.55 
0.66 
0.41 
0.62 
0.36 
0.43 

Min. - 
0.19 
0.014. 
0.029 
0.043 
0.016 * 

* 
0.023 
0.018 * 
0.022 
0.015 
0.089 
0.062 
0.046 
0.069 
0.013 
0.016 

Max. - - Min. Avg. 
* * * 

0.062 * * * * * 
0.043 * i 
0.112 * * 

* * * 

*Less than the ana ly t i ca l  l i m i t .  
No en t ry  ind icates no an lys is  was performed. 

Max. - Min. 

0.060 * 
0.012 * 
0.053 * 
0.005 * 
0.008 rt 



TABLE 12 (Cont inued) 

1-1 31 , PARTICULATE TOTAL BETA, AND PARTICULATE TOTAL ALPHA I N  THE ATMOSPHERE - 1972 

U n i t s  o f  lo - "  vCi/ml- 

O f f  - S i  t e  

Beta 1-131 A1 pha 

Ana ly t i ca l  L i m i t  0.02 0.02 0.001 

Locat ion 

Byers Landing 
Ring01 d 
Richland 
Pasco 
Kennewick 
E l  top ia  
Walla Walla 
McNary 
E l  1 ens burg 
Sunnys i de 
Othel 1 o 
Connel 1 
Berg Ranch 
Wahl uke Wm. 
New Moon 
Moses Lake 
Washtucna 
Benton C i t y  

Max. - Min. 

0.45 0.048 
0.57 0.030 
0.43 . 0.042 
0.43 0.037 
0.44 0.069 
0.40 0.035 
'0.45 0.021 
3.6 0.042 
0.20 0.021 
0.37 * 
0.44 0.032 
0.58 * 
0.92 0.030 
0.50 0.013 
0.46 0.026 
0.35 0.027 
0.42 0.058 
0.41 0.045 

Max. 
0.006 
0.006 
0.005 
0.005 

Min. - 
* 

0.001 
0.001 * 

*Less than the  ana ly t i ca l  l i m i t .  
No en t ry  ind icates no analysis was performed. 



TABLE 1 3  

Concentration Guides 

Act ive Areas 

Act ive  Area #1 
Act ive Area #2 
Act ive Area #3 
Act ive Area #4 
Act ive  Area 85 

Inner Rinq 

Inner SW Quadrant 
I 

3 .  Inner NW Quadramt 
I Inner East Quadrant 

Eastern Quadrant 

Inner NE Quadrant 
Inner SE Quadrant 

AVERAGE CONCENTRATIONS OF GAMMA EMITTERS AND PLUTONIUM 
ON SELECTED A I R  F I L T E R S  - 1972 

U n i t s  o f  p C i / r n l  

Perimeter Comnuni t i e s  

Outer NE Quadrant 0.001 0.022. 0.17 *O .004 *O .002 0.14 
Outer SE Quadrarlt *O .0008 0.026 0.24 *O .003 *0.001 0.028 
Outer West Quadr.ant 0.001 0.020 0.20 *O. 002 *O. 0007 * 

*Less than ana ly t ica l  1 i m i t .  

Total 
Pu 



FIGURE 8 

TOTAL BITA ACTIVITY I N  THE ATMOSPHERE 
100-AREAS AND V I C I N I T Y  

Beta -- Ana iy t i ca l  L i m i t  
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FIGURE 9 

. . TOTAL BETA ACTIVITY I N  THE ATMOSPHERE 
100-AREAS AND V IC IN ITY  
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FIGURE 10 

TOTAL B€iA ACTIV ITY I N  THE ATMOSPHERE 
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TOTAL BETA ACTlV  ITY I N  THE.&TMOSPHERE 
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FIGURE 12 

TOTAL BETA ACTlV I N  I N  THE ATMOSPHERE 
200 AREAS AND I NTERMED IATE AREAS 
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FIGURE 13 

TOTAL BETA ACTIVITY I N  THE ATMOSPHERE 
INTERMEDIATE AREAS 
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FIGURE 14 

TOTAL BETA ACTIVITY I N  THE ATMOSPHERE 
300 AND 700 AREAS 
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I X .  SOIL AND VEGETATION 

Twenty-four loca t ions  fo r  r ou t i ne  s o i l  and vegetat ion sampling were 

establ i shed on and around the Hanford reservat ion i n  1971 . Spec i f ic  loca- 

t i o n s  a re  given i n  Map 6. Samples o f  the top two inches o f  s o i l  and na t i ve  

vegetat ion (perennial )  were taken a t  each o f  these locat ions a t  the end o f  

September, 1972 and analyzed f o r  plutonium, Sr-90, and gamma emit ters.  

Gamma emi t ters  i n  s o i l  samples were measured w i t h  a 1 i th ium-dr i f ted  german- 

ium detector, i n  vegetat ion samples w i t h  a sodium iod ide c r ys ta l .  As a 

resu l t ,  s l i g h t  d i f fe rences i n  the gamma spectra were reported. Since the 

bu lk  o f  the vegetat ion was perennial,  no conclusions should be drawn as t o  

uptake o f  radionucl  ides from the s o i l .  

The s o i l  and vegetat ion r e s u l t s  from t h i r t e e n  perimeter and ten on-si te 

locat ions a re  given i n  Tables 14 and 15. Concentrations averaged about the 

same as f o r  1971 except f o r  Ru-106 and Cs-137 which were about a f ac to r  o f  

four  higher i n  1972. CePr-144 was lower by a f ac to r  o f  ten  from 1971 concen- 

t r a t i ons .  Ind iv idua l  r e s u l t s  showed no p a r t i c u l a r  geographical pat tern,  and 

the concentrat ions measured a re  be1 ieved t o  be the r e s u l t  o f  regional  fa1 1 - 
out. The plutonium concentrat ions are be1 ieved t o  be t yp i ca l  o f  general 

regional  l e v e l s  f o r  the a r i d  western states. As i n  1971, average concen- 

t r a t i o n s  o f  several radionucl ides i n  s o i l  were marg ina l ly  higher i n  the on- 

s i t e  samples compared t o  the perimeter samples. On-si t e  plutonium-238 con- 

cent ra t ions i n  s o i l  and vegetat ion were s t a t i s t i c a l l y  the same as the pe r i -  

meter. The average plutonium-239 concentrat ion appears t o  be higher i n  the 

surface inch  o f  s o i l  folc on-s i te  locat ions as compared t o  o f f - s i t e .  This 

i s  p r i m a r i l y  the  r e s u l t  o f  a reduct ion i n  the reported o f f - s i t e  plutonium 

concentrat ions compared t o  1971 measurements. Re la t i ve ly  h igh Pu-239 con- 

cent ra t ions were found i n  s o i l  from Hanford, 200 f i r e  s ta t ion,  200-E H i l l ,  

and Army Loop Road. 
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Location 
W. o f  100-N 
331 
FFTF 
Wye Barricade 
Hanford 
100-F 
200 F i re  Station 
200-E H i l l  
Rt. 4xllA 
Amy Loop Road 

TABLE 14 

CONCENTRATIONS OF RADIONUCLIDES I N  SOIL  SAMPLES - 1972 

Uni ts o f  uCi /gm 

On-Site 

I Average On-Si t e  14. 15. .03 .03 .03 .03 .05 * .26 .12 .22 .21 .73 .72 
9 
I 

Perimeter 

Benton Ci ty  14. 14. * * * * * * .38 .27 .27 * * * * * 1.6 
ERC 16. 15. .07 * .18 * .10 -03 

t * * * * * 1.5 .72 Rt .  240 CP54 14. 15. .04 * .20 -09 * * * * * * .81 * 
Ratt l  esnake Springs 12. 14. . * .10 * * * * * * .01 .03 .55 * 
Yakima Barricade 13. 12. .I2 .ll * * .24 .04 
Vernita 16. 16. * .041 * * * .06 .10 * .10 .04 * * .25 * .57 .91 
Hahluke #2 12. 14. .04 .30 .13 * * * * * .36 .48 * 
Berg Ranch 12. 13. * .05 .20 .07 .25 .30 * * 
Ri ngol d 16. 14. .I1 * * * * * * * * * .12 .08 .54 * 1.3 * 
Byers P.H. 20. 18. .08 .09 1.2 .28 * * 
Byers Landing 18. 13. * * * * * * .13 .18 .34 .13 * * 
Riverview 14. 13: * * .15 * * * * * .23 .17 .84 .70 m 
North Rich1 and 16. 14. * * * * .32 .18 .23 * 2.2 * 9 

r 
I 

Average Perimeter 15. 14. .O1 .O1 .04 * .02 * .18 .ll .28 .12 .64 -36 m 
I 
N 
u 
00 

*Less than the analytical l i m i t .  



TABLE 14 (Con t i nued )  

CONCENTRATIONS OF RADIONUCLIDES I N  SOIL SAMPLES - 1972 

U n i t s  o f  low6 p ~ i / g n  

Location 
W. o f  100-N 
331 
FFTF 
Wye Barricade 
Hanford 
100-F 
200 F i re  Station 
200-E H i l l  
R t .  4xl lA 
Army Loop Road 

Average On-Site 

34cs 
1 in. 2 in. -- 

* .27 * * 
.05 * * * 
-18 .09 * .06 
* -06 

.08 .04 * .07 * * 

.04 .06 

37cs 
't in. 2 in. -- 

.65 .M 

.15 .25 

.13 .06 

.76 .42 
1.2 .31 

.65 .41 

.24 .29 
1.8 .14 

.49 .30 
1.4 .3F 

.75 .30 

w ~ e ~ r  
1 in.  2 in. -- 
I .i .76 

.L1 * 

.39 * 

.;9 1.3 

.53 .89 

.97 .74 

.55 .80 
-81 .75 
-40 .51 * .84 

.60 .68 

224~a 
1 in. 2 in. -- 
2.1 1.6 
1.7 -88 
1.0 1.2 
1.5 2.4 

.54 1.8 
1.6 1.3 
1.2 2.4 

.88 1.6 
2.1 2.4 
1.3 3.2 

1.4 1.9 

226~a 
1 i n .  2 in. -- 

* .61 
.59 .62 * .47 
.50 .79 * .56 
* .44 

.62 .64 

.59 .51 

.80 .59 

.56 .88 

.50 .61 

238~u 
1 in. 2 In. -- 

* ,006 
* .012 

.004 .006 

.003 .W5 

.005 * * * 
* * 
* * 
* * 
* .006 

.002 .004 

- - 

239~"  
I in. 2 in. -- 

.015 .022 

.003 ,003 

.005 .011 

.014 .016 

.024 .004 

.009 .005 

.017 ,012 

.023 .008 

.009 .009 

.021 .009 

.014 .010 

Benton Ci ty  
ERC 
R t .  240 CP54 
Rattlesnake Springs 
Ya kirna Barricade 
Verni ta  
Wahluke #2 
Berg Ranch 
Ringold 
Byers P.H. 
Byers Landing 
R i  verv i ew 
North Rich1 and 

Average Perimeter 

*Less than the analytical l i m i t .  



TABLE 15 

CONCENTRATIONS OF RADIONUCLIDES I N  VEGETATION - 1972 

Loca ti on 

W o f  100-N 
331 
FFTF 
Wye Barricade 
Hanford 
1 00-F 
R t  4 x 11A 
Redox P .S . 
200 F i r e  Stat ion 
200 E. H i l l  

Average 
On-S i t e  

Benton C i t y  
ERC 
R t  240 CP54 
Rattlesnake Spring 
Yakima Barr i  cade 
Verni ta  
Wahluke #2 
Berg Ranch 
Ringold 
Byers P.H. 
Byers Landing 
Riverview 
North Richland 

Average 
Perimeter 

U n i t s  pC i /gm o f  V e g e t a t i o n  
On-Si t e  

Perimeter 

.96 5.2 
2.1 5.7 
1.5 5.2 
1 .O 2.9 
1.1 4.6 
2.0 3.8 

.66 5.7 
1.4 1.9 

.59 2.4 

.84 2.5 

.34 2.1 

.14 * 

.70 2.4 

*Less than the analyt ical  1 i m i t .  



X. RADIATION SURVEYS 

Surface Contamination 

1. Hanford Roads Survey 

Hanford roads a re  r o u t i n e l y  surveyed (Map 7)  w i t h  a b i op las t i c  

s c i n t i l l a t i o n  detector  attached t o  the f r o n t  end o f  a t ruck  and 

posi t ioned about 0.6 meters (2 f t . )  above the road surface. This 
road monitor has been described i n  BNWL-62. (4 )  Most t raveled roads 
w i t h i n  the Hanford reservat ion were surveyed monthly. 

During the  year, several rad ioac t i ve  p a r t i c l e s  were found on o r  

riear tlanfolnd roadways. The mnct s ign i f i can t  o f  these occurrences 

was a t  the NE corner o f  200-East on 9/21/72, and was associated 

w i t h  a spot along the ra i l road ,  as reported i n  Section X.2, Ra i l -  

road Survey. 

Other contaminated ob jects  detected by road survcys are as 

fo l lows. A l l  o f  these objects were removed. 

A p r i l  20: One speck found outs ide o f  100-N on main road, approx- 
imately 30,000 c/m. This was a t t r i b u t e d  t o  the waste 
haul i ng  operation. 

September 8: Three specks, maximum o f  3,000 c/m, were found on the 
west shoulder of the road between 100-N and the r a i l -  
road tracks. 

2. Rai lroad Survey 

A l l  Hanford r a i l r o a d  t racks located outs ide area fences are 

surveyed annual ly  w i t h  the previously described road survey detec- 

t o r  attached t o  a r a i l r o a d  maintenance car. 

Only one contaminated spot was located t h i s  year. On Sept. 21, 

1-112 mi les  west o f  200-East gate a t  S ta t ion  84 i n  the t rack  main- 

tenance roadway a spot was found t h a t  read approximately 100,000 c/m 

a t  2 f e e t  above the ground. The recovered s o i l  read 7.5 rads jhr .  

Radioanalysis y ie lded  the fo l low ing  resu l t s :  

'''phi1 ipp, L. D. and E.M. Sheen, Aer ia l  and Ground Survey Monitors, BNWL-62, 
Battel le-Northwest Laboratories, May, 1965. 
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RADIATION SURVEYS (Continued) 

3. Aerial Surveys 

Aerial surveys can be used to  detect contamination which is 
spread over a large 1 and area. L i  ke road, r a i l  , and control plot 
surveys, aer ial  surveys a re  only qua1 i t a t ive  i n  nature, b u t  through 
routine use of this technique a capabili ty for  rapid assessment of 
an emergency si tuat ion i s  maintained. Aerial surveys are  conducted 
a t  an a l t i tude  of 150 meters (500 f t . )  using a three-inch by five- 
inch NaI (TI) sc in t i l l a t ion  crystal  detector. Aerial survey f l igh t  
patterns used during 1972 are shown on Maps 8 and 9. Flight pat- 
terns 1 ,  2, and 3 are  located within and mar the Hariforxl project  

perimeter. Fl ight pattern 4 follows the Columbia River from the 
Verni ta Bridge (upstream of the Hanford reactors) downstream to  
Plymouth. Flight pattern 5 1 i e s  15-40 a i r  miles beyond the pro- 
jec t  perimeter. The aer ia l  surveys were flown twice during 1972. 

No unusual radioactivity conditions were detected. 

4. Control Plots 
Small areas,  called control plots,  are  located within the Han- 

ford boudaries (Map 10). These plots,  measuring 3.05 m by 3.05 m 
(10x1 0 f t . )  a re  surveyed monthly or  semi-monthly w i t h  a GM survey 

meter for  deposited radioactive material. In addition, 22 special 
control plots located near t e s t  wells a re  surveyed on a semi-annual 
basis. 

Starting on March 22, fa l lout  from a Chinese weapons test was 
detected across Hanford. An average of 0.1 t o  0.2 part ic les  per 
square meter w i t h  readings of - ~20,000 c/m and a half- l i fe  of sev- 
era1 days were recorded. On December 27, a radium dial clock face 
was found near State  Highway 24 on Wahluke Slope. I t  was deter- 
mined tha t  the clock face was not of Hanford origin. 

5. Waste Disposal S i t e s  
Active, inactive, and ret i red waste burial sites were vis i ted 

once during 1972 and inspected fo r  general physical condition and 

evidence of disturbance. The locations of such s i t e s  outside plant 
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RADIATION SURVEYS (Continued) 

5. Waste Disposal S i tes  (Continued) 

areas are shown on Map 11. The s i t e s  were general ly  i n  good order, 
w i t h  the most r ecu r r i ng  problem being housekeeping, such as signs 

f a l l i n g  down, chains n o t  i n  place and vegetat ion growing ins ide 

the waste s i tes .  Unusual r ad ia t i on  l eve l s  o r  condi t ions were noted 

as f o l  1 ows and were reported t o  responsible contractor  representa- 

t i v e s  f o r  co r rec t i ve  act ion:  

100-B - Several cave-ins. 

100 D/DR - 100 mR/hr nutside basin, some uncovered waste. 

300-West - Metal showing 4,000 c/m, junk outs ide SW 
corner 40,000 c/m. 

A l l  surveys were completed dur ing the month o f  June. 

B. External Exposure Rates 

1. Exposure Rates On-Plant 

During 1972 trends i n  external  r ad ia t i on  exposure ra tes  were 

dctcrmi ned from Th~rmol  uminescent Dosimeters (TLD) , 1 oca ted w i t  h i  n 

the a i r  sampler she1 lers (Map 12) where a i r  samples were a1 so 

co l  1 ected. TLD measurements were a1 so made a t  -nine con t ro l  p l o t s  

on the Wahluke Slope and a number o f  o f f - s i t e  locat ions.  A t  three 
loca t ions  (100-N, WPPSS, R t .  10, M i l e  1.6, and 700-Area), Victoreen 

s t r a y  r a d i a t i o n  chambers were used i n  add i t i on  t o  the TLD. P r i o r  

t o  July, 1970, the Victoreen s t r ay  rad ia t i on  chambers were used a t  

a l l  l oca t ions  where external  r a d i a t i o n  exposure ra tes  were measured. 

Table 16 shows the average external  r ad ia t i on  exposure f o r  a num- 

ber o f  on-s i te  loca t ions  f o r  1971 and 1972. O f f - s i t e  locat ions 

a r e  not  included i n  the tab le .  The external  exposure ra tes  f o r  

1972 were up s l i g h t l y  over 1971 a t  most locat ions.  The maximum 

six-month average exposure r a t e  noted dur ing 1972 was 0.8 mR/day a t  

the 200-East North Center (ENC) locat ion.  The average o f  the loca- 

t i o n s  i n  Table 16 was 0.26 mR/day compared w i t h  0.22 mR/day fo r  a 

number o f  o f f - s i t e  locat ions.  A t  most locat ions,  the external  ex- 

posure r a t e  was r e l a t i v e l y  constant. 
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RADIATION SURVEYS (Continued) 

2. 100-N Area 

TLDs were used a t  100-N Area in  order  t o  estimate t h e  po ten t i a l  

exposure of  WPPSS personnel.  Measurements with the TLD during 1972 
indica ted  an average exposure r a t e  of  0.29 mR/day a t  100-N com- 

pared with an o f f - s i t e  background o f  0.22 mR/day. Based on the 
n e t  exposure r a t e  of 0.07 mR/day (0.29 minus 0.22) and assuming 
an exposure f o r  40 hours per week (50 weeks per y e a r ) ,  t h e  whole 

body dose t o  WPPSS personnel from Hanford sources o f  external  r ad i -  
a t i o n  of  100-N during 1972 would be 5 mrem/yr (1% of the  standards 

f o r  i n d i v l d ~ a l  s non-occupational l y  exposed o r  0.1% of the standards 
f o r  individual  s occupational l y  exposed). Thi s was the  same expo- 
sure a s  measured i n  1971. 

3.  Exposure Rates a t  the Columbia River Shore1 ine  
Radiation exposure r a t e s  a r e  measured a t  one meter (about 3 f t . )  

above the r i v e r  shorel  ine ,  which approximates the  exposure r a t e  t o  

the  gonads of a person standing on the  riverbank. Contamination 
is  nr~aclrred a t  the surface .  Exposure was measured with a low- 
level dose r a t e  monitor (LLM)* cal  i brated in pR/hr  (Radium gamma). 
Contamination level was measured w i t h  a GM survey instrument. 

Monthly measurements o f  exposure r a t e s  made a t  24 shorel ine  
l o c a t i o n s  covering t h e  reach of the  river from the  reac to r s  t o  
Richland include both t h e  exposure r a t e  a t  one meter and the l e v e l s  
of su r face  contamination measured with a por table  GM survey meter. 
These data  appear i n  Table 17. In add i t ion ,  rou t ine  measurements 
of shorel ine  exposure r a t e s  are made bi-weekly a t  Sacajawea Park, 
t en  miles downstream from Richland. 

During 1972, exposure r a t e s  on the  Columbia River shorel ine 
were genera l ly  lower than during 1971. The maximum shore l ine  expo- 
sure r a t e  found during rou t ine  surveys i n  1972 was 28 pR/hr, 
measured i n  December just below 100-N Trench. For comparison, the 

*Manufactured by Nucl e a r  Enterpr ises  Limited , Canada. 



X. RADIATION SURVEYS (Continued) 

3 .  Exposure Rates a t  the Columbia River Shore1 i n e  (Cont'd) 

maximum shorel ine exposure r a t e  measured dur ing 1971 was 86 pR/hr 

a t  three locations---above 181 KEY 100-F Slough, and Hanford. 

The maximum leve l  o f  surface shore1 i ne  contamination encoun- 

tered dur ing 1972, 300 cpm (GM), was detected below 100-N Trench 

loca t ion  i n  January. 

4. Exposure Rates Below the  Surface o f  the Columbia River 

During 1972, exposure ra tes  i n  the r i v e r  were determined from 

TLD contained w i t h i n  submerged plast t 'c  b o t t l e s  a t  the locat ions 

shown i n  Map 13. 

Six-month averages f o r  1972 a re  shown i n  Table 18 w i t h  data 

from 1971 f o r  comparison. 

Exposure ra tes  i n  the r i v e r  dur ing 1972 were about the same as 

the l a t t e r  h a l f  o f  1971. P r i o r  t o  July, 1970, exposure ra tes  i n  

the r i v e r  were determined from a c l us te r  o f  f i v e  penci l  i on i za t i on  

c ham ber s . 
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TABLE 16 

AVERAGE EXTERNAL GAMMA EXPOSURE RATES 

1971 1971 1972 
Locat ion Jan-June July-Dec Jan-June 

1972 
Ju l  y-Dec 

100 Areas 

Verni t a  
Midway 
100-8 
100-K 
1 00-N 

*loo-N (WPPSS) 
100-N (WPPSS) 
100-D 
100- F 
Hanford 
100-H 

200-West Area 

Rehox , 

West-Center 
East-Center 
West-Northeast 

200-Eas t Area 

NorthLCenter , 
West-Center 
Southeast 
East-Center . 

Wahl uke Slope 

C.P.. 17 
,.C.P. 18 

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

other' On-Si t e  

Yakima Barr icade 
Ratt lesnake Springs 
Emergency Re1 ocat ion 

Center 
FFTF S i t e  
WYE Barr icade 

* R t .  10 M i l e  1.6 
R t ;  10 M i l e  1.6 
300 Area (3705 B l d  ) 
300 Area (320 Bldg! 
300 Area (331 Bldg) 
300 Pond 
ACRMS 

&Measurements w i t h  s t r a y  r a d i a t i o n  chambers. 
No e n t r y  i nd i ca tes  no measurement was performed. 



TABLE 17 

MAX IMUM READINGS(~ ) FROM MONTHLY SHOREL INE SURVEYS FOR 1 972 

( ~ R / h r  w i t h  c/m i n  Parentheses) 

A. COLUMBIA RIVER PUNT SWRE 

302.5 P ( ~ )  381.5 P 379.4 P 379.0 P 369.7 P 368.3P 362.0P 350.4 P 343.3 P 340.5 P 

Date Above 181 KW Below 181 KE 100-N Trench Below 100-N White Bluff Ferry 100-F Slouqh Hanford Power1 i n r  Cross. Port o f  Benton Richland - 
U M  ( G H ) u  !J& (Gn) a.mLLJm !.L.J (GM)m(GM) - 

B. COLIMBIA RIVER - ISIAND LOUITION 

f '  / 
377.4 I 375.8 I F  373.4 IP 371.1 IP  367.0 I F  355.7 +dl 

D Island E Island Locke Island Locke Island 100-F Slough Near Ringold 

LLM m u  (GM)u ( 6 n ) L U (  (6W) LL# (6W) g 4  [6n) - 



TABLE 17 (continued) 

MAXIMUM READINGS(~) FROM MONTHLY SHORELINE SURVEYS FOR 1972 
(pR/hr w i t h  c/m i n  Parentheses) . 

C. , COLUHBIA RIVER - FAR SHORE 

. . 

Date 100-K Trench Above 181 D White Bluf fs  Ferry Hanford Savage Is land Ringold Power1 ine  Cross. Eyers Landing - 
LLM (GM) LLM (GMI LLM (GM) LLM (GM) LLM (GM) LLM (GM) LLM (GM) LLM (GM) 

'la)Measurements reported i n  uR/hr are taken 1 meter above the ground and 1 meter back 
from the water 's edge. Measurements reported i n  ( )  are the maximum c/m found w i t h  

. . a GM i n  the immediate v i c i n i t y  o f  the water 's edge. 
(bl~iver . - m i les  measured from the mouth of the Columbia. P lant  shore,' f a r  shore, and i s land  are des.ignated by P. F, and I, respect ive ly .  

(')point . . open t o  the general publ ic  dur ing the e n t i r e  year. 
(dl~oint on ly  open t o  the general publ ic  on Wednesdays. Saturdays, and Sundays;during the hunting season. 

No entry  ind icates no measurement was performed. 
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TABLE 18 ' ( .  

AVERAGE EXPOSURE RATES BELOW THE.SURFACE OF 
THE COLUMBIA R IVER (1 970-1 972) 

U n i t s  o f  mR/day  
, .  . . 

1970 1971 

J u l  y-Dec Jan-June ' July-Dec 

(b) 0.1 0.10(') 

100-K Barge 1.9 0.13 

D-Island . 1.4 (a 0.68 

100-F Area 0.7") 0 .45 (~ )  
S, Wooded Island 0.6 (d 0.49 0.14 

R i  chland Pumphouse 0.6 (d 1 0.30 0.13 
Above 100-D 

Below 100-N 

Hanford Power1 i ne 

(a)~anuary,  Fsbruary 

( b ) ~ u l y ,  . - November. December 

1972 

Jab-June June-Dec 

(f ' J a n - ~ ~ r i  1 

(g)~eptember, November, December 

No en t ry  ind icates no measurement was performed. 



MAP 13 



No. of 
Copies 

ONS ITE 

7 Atomi c Engergy Commi ss i  on 
Richland Operations Of f i ce  

O.J. E lger t  
P.G. Holsted 
B.J. Melton 
L. F. Perkins 
P.G. Rhoades 
R.B. S t .  John 
F.R. Standerfer 

DISTRIBUTION LIST 

No. o f  
Copies 

ONSITE 

34 Bat te l l  e-Northwest 

P.J. Blumer 
P.E. Bramson (2) 
J.P. Corley (15) 
J.R. Eliason 
R.F. Foster 
J.J. Jech 
H.V. Larson 
M.W. Lcale 
T.P. O'Farrel l  
W.D. Richmond 
J. H. Soehnl e i  n 
J.K. Soldat 
J.A. Strand 
C.M. Unruh 
B.E. Vaughn 
D.A. Wai t e  
D.G. Watson 
Technical Information (2) 

A t l an t i c  R ich f ie l  d Hanford Co. 

G.E. Backman 
G.L. Hanson 
H.L. Maxfield 
B. J . McMurray 

1 Hanford Environmental Health 
Foundation 

R. G . Anderson 

3 United Nuclear Industries, Inc. 

C.D. Corbi t  (2) 
N.R. M i l l e r  

2 Westi nghouse Hanford Co. 

R.O. Budd 
R.B. Hal l  




