


UC-70,  Waste  D i s p o s a l  
and  P r o c e s s i n g  

S p e c i a l  D i s t r i b u t i o n  

RADIOLOGICAL STATUS OF THE GROUND WATER 

BENEATH THE HANFORD PROJECT 

JANUARY-JUNE, 1 9 6 9  

D .  H. Denham 

R a d i a t i o n  P r o t e c t i o n  D e p a r t m e n t  
T e c h n i c a l  S e r v i c e s  D i v i s i o n  

November 1 9 6 9  

BATTELLE MEMORIAL INST ITUTE 
P A C I F I C  NORTHWEST LABORATORIES 

RICHLAND, WASHINGTON 9 9 3 5 2  



BNWL- 1 2 3 3  

Printed in the United States of America 
Available from 

Clearinghouse for Federal Scientific and Technical Information 
National Bureau of Standards, U.S. Department of Commerce 

Springfield, Virginia 22151 
Price: Printed Copy $3.00; Microfiche $0.65 



BNWL- 1 233 

TABLE OF CONTENTS 

LIST OF FIGURES. . . 
LIST OF TABLES . . 
INTRODUCTION . . .- . 
SUMMARY . . . . 
EVALUATION OF GROUND WATER SURVEILLANCE DATA . 

200 Area and Associated 600 Area Wells . 
Tota l  Beta Concentrations . 
T r i  ti urn Concentrations. 

Contamination i n  Confined Ground Water 

Ground Water Q u a l i t y  . . 
100 Area and Associated 600 Area Wells . 
300 Area We1 1s . . . 

REFERENCES. . . 
DISTRIBUTION . 

iii 



LIST OF FIGURES 

1 Tota l  Beta Concentrations Beneath the  Hanford P r o j e c t  
Expressed as Percent o f  lo6Ru Concentrat ion Guide 16 

2 T r i t i u m  Concentrations Beneath the  Hanford P ro jec t  
Expressed as Percent o f  3H Concentrat ion Guide 17 

3 N i t r a t e  I o n  Concentrations Beneath the  Hanford 
P ro jec t  Expressed as Percent o f  Pub1 i c Heal t h  
Servi  ce Dr ink ing  Water L i m i t  18 

LIST OF TABLES 

1 Ac t i  ve Disposal S i tes  4 

2 Tota l  Beta A c t i v i t y  i n  Unconfined Ground Water 6 

3 Ground Water Qua1 i ty 11 

4 51 C r  Concentrations i n  Unconfined Ground Water 13 

5 Ana ly t i ca l  Data - 300 Area Wells 



RADIOLOGICAL STATUS OF THE GROUND WATER 

BENEATH THE HANFORD PROJECT 

JANUARY-JUNE, 1969 

D. H. Denham 

INTRODUCTION 

This r e p o r t  i s  prepared semi-annual l y  t o  p rov ide  an eva lua t ion  o f  

the s ta tus  o f  ground water contaminat ion r e s u l t i n g  from disposal  o f  p l a n t  

e f f l u e n t s .  The data presented i n  t h i s  r e p o r t  were c o l l e c t e d  dur ing  the  

f i r s t  s i x  months o f  1969; the previous r e p o r t  i n  t h i s  ser ies  was 

BNWL-1047. (1 

O f  the  we l ls  t h a t  have been d r i l l e d  t o  ground water on the Hanford 

p ro jec t ,  about 250 are used f o r  the  r o u t i n e  s u r v e i l  lance o f  rad ionuc l i de  

movement through the  sediments both above and below the  reg iona l  water 

table.  Approximately h a l f  o f  the s u r v e i l  lance we1 1s are loca ted a t  

d isposal  s i t e s  s i t u a t e d  on the  i n t e r i o r  p la teau 12 t o  15 mi les  up-gradient 

from the  nearest domestic water supply. Data obta ined from these we l l s  

a re  used t o  determine when a  disposal f a c i l i t y  i s  t o  be r e t i r e d .  A l l  o ther  

surve i  11 ance we1 1  s  a re  sampl ed t o  determine the s ta tus  o f  contaminants 

w i t h i n  the  general ground water f l ow  network. The l oca t i ons  o f  w e l l s  

r e f e r r e d  t o  i n  t h i s  r e p o r t  may be found by r e f e r r i n g  t o  the l a t e s t  Hanford 

We1 1  s  document. (2) 

T r i t i u m  and lo6Ru are used t o  t r a c e  the ground-water f l ow  paths away 

from the  major chemical processing disposal s i t e s  because these nucl  ides 

move a t  e s s e n t i a l l y  the  same r a t e  as ground water and can be detected i n  the  

ground water a t  concentrat ions which are  small r e l a t i v e  t o  t h e i r  respect ive  



Concentrat ion Guides (CG's) . I n  add i t ion ,  ground water qua1 i t y  measure- 

ments r e f l e c t  the changes i n  water q u a l i t y  t h a t  are a t t r i b u t a b l e  t o  the  

concentrat ions o f  s a l t s  i n  the  wastes. A l l  ground water samples were 

analyzed by the Technical Analysis Section, B a t t e l l  e-Northwes t. 

SUMMARY 

An eva luat ion  o f  lO6Ru and 3H concentrat ions measured i n  the  

unconfined ground water dur ing the  f i r s t  h a l f  o f  1969 shows t h a t  the  zones 

o f  detectable contamination extend i n  a southeaster ly  d i r e c t i o n  from 200-E 

Area (Figures 1 and 2) as observed i n  the  past. The few loca t ions  from 

which ground water samples exceeded the  CG f o r  lo6Ru were a l l  w i t h i n  

e i t h e r  the 200-E o r  200-W Areas. Only one we l l  loca ted outs ide  o f  the  

200 Area fences (#699-35-70) i nd i ca ted  a 3H concentrat ion greater  than i t s  

CG. The highest-average measured concentrat ion o f  5 1 C r  i n  unconfined 

ground water w i t h i n  o r  near the  100 Areas (Well 199B-5-1) was 1 ess than 

5% o f  t h e  CG f o r  51Cr  (2000 p ~ i / m l )  .(3) P r i m a r i l y  uranium was observed . 
i n  300 Area ground water a t  average concentrat ions below 0.5 pCi/ml 

(4% CG). 

No t o t a l  beta concentrat ions were detected dur ing  t h i  s r e p o r t  pe r iod  

i n  any conf ined ground water aqui fers.  The h ighest  average 3H concentrat ion 

observed i n  a conf ined ground water zone was 360 pCi/ml (12% CG f o r  3H) 

from We1 1 699-42-42-P . 

Much o f  the  area surrounding the  200 Area disposal s i t e s  i s  

contaminated w i t h  n i t r a t e s  (Figure 3). Some n i t r a t e  i o n  (NO3-) concentra- 

t i o n s  were above the  Pub1 i c Heal th Serv ice recomnended d r i n k i n g  water 

l i m i t  of 45 pp~n , (~ )  espec ia l l y  around t h e  disposal s i t e s  and the  300 Area. 
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However, none o f  the  ground water from these contaminated areas i s  being 

consumed by humans o r  i s  used f o r  i r r i g a t i o n  o r  consumption by c a t t l e .  

EVALUATICN OF GROUND WATER SURVEILLANCE DATA 

Radionuclide concentrat ions i n  the  ground water beneath Hanford are 

evaluated i n  terms o f  t h e i r  respect ive  Concentrat ion Guides (CG's) . I t  

i s  recognized t h a t  these CG's are  on ly  intended f o r  eva lua t ing  rad io -  

a c t i  v i  t y  i n  d r i nk ing  water and a t  present  no ground water from the  

contaminated zones (Figures 1-3) i s  used f o r  human o r  animal consumption. 

However, the CG's do prov ide  a rapid,  meaningful method o f  eva lua t ing  

the p o t e n t i a l  r a d i o l o g i c a l  s i g n i f i c a n c e  o f  most water-borne radionucl  i des, 

The CG's used i n  t h i s  r e p o r t  are those which apply t o  i n d i v i d u a l s  o f  the 

general pub1 i c. (3) 

The ground water contaminat ion p a t t e r n  beneath Hanford can be 

l o g i c a l l y  d i v ided  i n t o  th ree  zones, based on the kinds and q u a n t i t i e s  o f  

waste disposed t o  ground a t  each area: 

200 Area (chem'i ca l  processing areas) and associated 600 Area we l l s  

100 Area (product ion r e a c t o r  areas) and associated 600 Area we1 1s 

300 Area ( f u e l  f a b r i c a t i o n  and l abo ra to ry  area) we l ls .  

Ground water concentrat ion data f o r  these th ree  zones are presented i n  

t h i s  repor t .  

200 AREA AND ASSOCIATED 600 AREA WELLS 

Ground water samples c o l l e c t e d  from w e l l s  w i t h i n  and near the zone 

i n  which 200 Area e f f l u e n t s  are present a re  analyzed f o r  t o t a l  beta, 

t r i t i u m ,  and n i t r a t e  ion. The t o t a l  beta a c t i v i t y  i s  ca l cu la ted  as lO6Ru, 

s ince radiochemical analyses have shown t h a t  i t  accounts f o r  most o f  t he  



r a d i o a c t i v i t y *  i n  t h i s  ground water zone. Ground water samples from 

beneath some i n a c t i v e  and a l l  o f  the a c t i v e  disposal s i t e s  (Table 1)  are 

analyzed f o r  t o t a l  alpha, 60Co, 9 0 S r ,  and 137Cs, i n  a d d i t i o n  t o  t o t a l  beta, 
- 

3H and NO3 . 
TABLE 1.  Active DisposaZ S i t e s .  

200 East Area 

Cr ib  Waste 

Purex - 
21 6-A-8 Tank Farm Cond. 

21 6-A-1 0 Process Cond. 

21 6-A-27 Lab. and Stacks 

21 6-A-30 Steam Cond. 

200 West Area 

Cr ib  Waste 

Redox 

21 6-S-6 Steam Cond. 
21 6-S-23 Process Cond. 

T P lan t  

21 6-T-19 Evaporator Cond. 
21 6-T-35 300 Area Waste 
21 6-T-36 Decon . Faci 1 i t y  

21 6-A-31 Organi c Waste 
U P lan t  

216-A-360 Scrubber Waste 

0 P lan t  

21 6-8-1 2 Process Cond. 

21 6-0-55 Steam Cond. 

21 6-B-61 Cond. f rom ITS#l  

21 6-U-12 Process Cond. 

Z P lan t  

21 6-2-12 Pro. and Lab. Waste 
216-2-1 6 231 -2 Lab. Waste 
21 6-2-1 8 Recovery Process 

Waste 

- ,  . 
Observed ground water concentrat ions o f  9 0 S r  and 137Cs were below t h e i r  

respect ive  de tec t i on  l i m i t s  (0.03 and 0.3 pCi/ml) f o r  t he  200-East and -West 

d isposal  areas dur ing  the f i r s t  ha1 f o f  1969. Ground water samples near on l y  

one c r i b  s i t e  (216-T-36) i n d i c a t e d  alpha a c t i v i t y  (0.05 pCi/ml ) above the  

" Not including 3 ~ ,  whose Zm energy beta emission does not contribute t o  
the '  totaZ beta ac t i v i t y  measured. 



0.01 pCi/ml d e t e c t i o n  l i m i t  d u r i n g  t h e  f i r s t  h a l f  o f  1969. Low b u t  

de tec tab le  concen t ra t ions  o f  60Co were observed beneath t h e  21 6-A-31 c r i b  

(0.45 pCi/rnl) and t h e  216-A-366 c r i b  (0.64 pCi/ml) .  The h ighes t  average 

t o t a l  be ta  concen t ra t ions  beneath a c t i v e  d isposa l  s i t e s  were observed a t  

t h e  216-A-36B c r i b  (50 pCi/ml)  i n  200 East ~ r e a  and a t  the  216-T-35 c r i b  

(20 pCi/rnl ) i n  200 West Area. (The 21 6-S-9 c r i b ,  which has been used f o r  

process condensate, b u t  was r e c e n t l y  r e t i  r e d  f rom serv ice ,  i n d i c a t e d  an 

average t o t a l  be ta  concen t ra t i on  o f  9,400 pCi/ml . ) 
T o t a l  Beta Concentrat ions (unconf ined a q u i f e r )  

To ta l  be ta  concen t ra t ions  a re  shown i n  F igu re  1 f o r  zones o f  2  t o  l o%,  

10 t o  100%, and >100% o f  t he  CG f o r  l o6Ru  (10 p ~ i / r n l )  . (3 )  The o u t e r  

boundary o f  each zone i s  t h e  down-gradient edge and represents  2%, 10% 

and 100% CG, r espec t i ve l y .  The lowes t  l e v e l  shown (2% CG) corresponds t o  

a t o t a l  be ta  concen t ra t ion  o f  0.2 pCi/ml. Data f o r  i n d i v i d u a l  w e l l s  appear 

i n  Table 2. 

A comparison o f  contaminat ion contours f o r  t he  six-month per iods  

ending December 1968 and June 1969, i n d i c a t e s  t h a t  t h e  f o l l o w i n g  changes 

have occurred: 1 )  t he  o u t e r  con tour  (2% o f  t h e  CG) around t he  200-West 

Area has s h i f t e d  eastward t o  i n c l u d e  Well 699-38-70; 2) t h e  o u t e r  contour  

(2% CG) around t h e  200-East Area has s h i f t e d  southward and no l onge r  

i nc l udes  We1 1 699-37-43; and 3 )  t h e  i n n e r  con tour  (10% CG) has s h i f t e d  

nor thward t o  i n c l u d e  We1 1 699-50-53, b u t  no l onge r  i nc l udes  We1 1 699-36-46. 

For  t h e  most p a r t ,  these zones were reasonably w e l l  def ined.  However, 

i n c o n s i s t e n t  data.  were ob ta ined  from sanipl es f rom the  f o l  l ow ing  699- we1 1 s  : 

24-IT, S6-E14, and 32-43. There was i n s u f f i c i e n t  evidence f rom w e l l  



TABLE 2. Total  Beta Act iv i ty*  i n  Unconfined Ground Water 
(200 Area and Associated 600 Area Wells)  

U n i t s  o f  pCi/ml 

Jan-June, 1969 July-Dec., 
We1 1 No. Conc i n  1968 

(299- ) Avg Conc Max Conc L a t e s t  Sample Avg Conc 

A n a l y t i c a l  ~ i m i  t ( a )  0.16 

200-E Area 

21 6-A Disposal  
Fac i  1 i t i e s  

216 -ti Disposal  , 
Faci 1 i t i e s  

200-W Area 

21 6-S Disposal  
F a c i l i t i e s  

21 6-T Disposal  
Fac i  1 i ti es 



TABLE 2. (contd) 

July-Dec., 
Well No. Conc i n  1968 

(299-) Avg Conc Max Conc L a t e s t  Sample Avg Conc 

200-W Area (con td )  

216-U Disposal  

21 6-2 Disposal  

600 Area We1 1 s 
(NO. 699-) 

(a )  A (-) indicates that the concentration was Zess than the arzalytical 
Z i m i  t . 

(b)  Single sarripZe during six-month period. 

( c )  Not sampled ( N e w  wel l ) .  



TABLE 2. fcontd) 

The f o l lm ing  zJeZZs zJere sampled rout inely ,  hmever,  the  average t o t a l  
beta concentration zJas beZm the  analy t ical  l i m i t  of  0.16 pCi/mZ: 

Well No. Well No. We1 1 No. Well No. 
(299-) (699- )  (699-) (699-) 



surveil lance data t o  j u s t i f y  re la t ing  these resu l t s  t o  200 East Area 

ef  f 1 uents . 
Tri t i  um Concentrations (unconfined aquifer)  

Tritium concentrations are  shown i n  Figure 2 f o r  zones of 0.3 t o  I% ,  

1 t o  lo%, 10 t o  100% and >loo% of the  CG (3000 p~i / rn l  ) . ( 4 )  The outer  

boundary of each zone i s  the down-gradient edge and represents 0.3%, 1%, 

lo%,  and 100% CG, respectively. These new boundary zones ( i  .e. addition 

of a 1% and delet ion of the 50%) were chosen so t ha t  order-of-magnitude 

differences i n  ground water contamination would be readi ly  d iscernible  

and a l so  so t h a t  the contamination "zones" on both the  l O 6 R u  and 3H maps 

would be consistent .  

A comparison of concentration contours f o r  the six-month period 

ending June 1969 indicates t h a t  the fol lowing changes have occurred s ince  

the previous report  period ending December 1968: East Area - The 

outermost contour (0.3% CG) has expanded t o  include six additional we1 1 s , 

(699-) 2-3, 35-9, 49-57, 50-42, 54-57, and 60-60; and the northeast 

portion of the 10 t o  100% contour has sh i f t ed  t o  include well 699-45-42. 

West Area - The outer  boundary (0.3%) includes three  new we1 1 s ,  (699-) 

29-78, 32-77, and 38-65, b u t  no longer includes 31-65. 

The concentration zone boundaries shown in Figures 1 and 2 should not 

be in terpre ted as indicat ing t h a t  no radioact iv i ty  is  present i n  the  ground 

water beyond these ou te r  boundaries. I t  is probable t ha t  some radionuclides 

do in f a c t  reach the r i ve r ,  but because of d i lu t ion and decay, the 



concentrat ions are too  low t o  be measured i n  t he  ground water  o r  i n  t h e  

r i v e r .  

Contami na t i on  i n  Confined Ground Water 

Sampl es taken f rom we1 1  s  pene t ra t i ng  speci f i  c  aqu i fe rs  i n  pas t  years 

have i n d i c a t e d  t h a t  some r a d i o a c t i v e  wastes may be en te r i ng  the  conf ined 

aqu i fe rs  beneath the  p r o j e c t .  The ex ten t  t o  which such wastes appear 

i n  con f ined o r  semi-conf ined aqu i fe rs  i s  d i f f i c u l t  t o  evaluate because o f  

t he  l i m i t e d  number o f  p o i n t s  a t  which these aqu i fe rs  can be sampled w i t h  

t he  present  w e l l  system. 

Water samples from s p e c i f i c  aqu i f e rs  are obta ined f rom e i t h e r  

v e r t i c a l  ly -separated tubes (piezometers) contained w i t h i n  a  s ing1 e  we1 1  o r  

f rom piezometer tubes d r i l l e d  as separate we l l s .  Admit ted ly ,  t he re  i s  no 

c e r t a i n t y  t h a t  t he  v e r t i c a l  separa t ion  o f  piezometer tubes i s  i n f a l l  i b l  e  

s i nce  the  p o s s i b i l i t y  o f  i n t e r - a q u i f e r  t r a n s f e r  w i t h i n  a  w e l l  may e x i s t .  

To ta l  be ta  concengrat i  ons i n  sampl es taken a t  var ious depths ( i n  

some instances from conf ined aqu i fe rs )  below the  water  t a b l e  were a l l  a t  o r  

below t h e  de tec t i on  l i m i t  (<2% CG f o r  lo6Ru) f o r  the f i r s t  s i x  months of  

1969. The maximum six-month average t r i t i u m  concent ra t ion  i n  w e l l  water 

from a  conf ined zone was 360 pCi/ml (12% o f  t h e  CG f o r  3H) i n  Well 

699-42-42-P i n  a  zone 98 f t below the  water tab le .  

Ground Water Qua1 i t y  

The d isposal  o f  l i q u i d  wastes t o  t he  ground has caused measurable 

changes i n  ground water  qual i ty surrounding the  d isposal  s i t e s  (F igure  3 ) .  

The changes i n  water  qual  i t y  are a t t r i b u t a b l e  d i r e c t l y  t o  t he  concentrat ions 



o f  s a l t s  i n  the wastes and i n d i r e c t l y  t o  the degradat ion o f  minera ls  i n  

the s o i l  by the  wastes. Table 3 shows concentrat ions o f  contaminants 

i n  the ground water near disposal s i t e s  and down-gradient from the  s i t e s .  

TABLE 3. Ground Water QuaZi t y  

Distance From - 
Process i ng - S O - *  Na+* Ca++* 

Well No. F a c i l i t y  (mi les)  (p$m) (ppm) ( P P ~ ! .  , - - 

Werage Conc. i n  Grcund Water P r i o r  t o  S i g n i f i c a n t  

P l a n t  Disposal . ( 5 )  7.9 2.2 22 19 2 9 

Col umbi a R i  i e r  (Average f o r  same per iod)  

100-F 
Rich1 and 

Results of single ma2:yses dwYing 6 month period. 

A blank i n  the table indicates that the anaZysis w a s  not made. 

The ex ten t  o f  n i t r a t e  i o n  (NOg-) contaminat ion i n  the  ground 

water i s  shown i n  F igure 3. Much o f  the  ground water w i t h i n  the  area 
- 

shown i n  Figure 3 has detectable (0.2 ppm) NO3 concentrat ions, probably 

as a r e s u l t  o f  previous farming and the  use o f  f e r t i l i z e r s  i n  add i t i on  

t o  the disposal o f  wastes i n  the 200 Areas. However, on ly  those we1 1s 
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havinq average NO3 concentrat ions above 5 ppm are inc luded w i t h i n  t he  

contaminat ion. zones s ince  these are r~ iost  probably  f rcm wsste d isposal  i n  

t he  200 Areas. Although a r a t h e r  l a r g e  p o r t i o n  o f  the  contaminated area 

has ground water  concentrat ions above the  Pub1 i c Heal th Serv ice  recommended 

d r i n k i n g  water  l i m i t ( 4 )  o f  45 ppm, no water  from t h i s  area i s  being consumed 

by humans o r  i s  used f o r  i r r i g a t i o n  o r  consumption by c a t t l e .  

100 AREA AND ASSOCIATED 600 AREA WELLS 

The presence o f  r a d i o a c t i v i t y  i n  t h e  ground water  beneath t h e  100 

Areas i s  due t o  leaks  i n  r e a c t o r  e f f l u e n t  systems and t o  d isposal  o f  wastes 

t o  trenches. Well-water samples were c o l l e c t e d  from w i t h i n  and near t he  

100 Areas and were analyzed f o r  t o t a l  be ta  and 51Cr .  Since 5 1 C r  was t h e  

on l y  gamna-emi tti ng r a d i  onucl i de present i n  q u a n t i t i e s  de tec tab le  by 

r o u t i n e  methods, the  concentrat ions shown i n  Table 4 are repo r ted  as 5 l C r .  

The est imated ex ten t  o f  de tec tab le  t o t a l  be ta  r a d i o a c t i v i t y  i n  t h e  

ground water  beneath the  100 Areas i s  shown as a short-dashed l i n e  i n  

F igure 1. Three contaminated zones can be d is t ingu ished:  100-B, 100-K-- 

100-N, and 100-D, w i t h  t he  r a d i o a c t i v i t y  l e v e l  decreasing i n  t h a t  order .  

300 AREA WELLS 

The presence o f  r a d i o a c t i v e  and nonradioact ive contaminants i n  t h e  

ground water  beneath the  300 Area a r i ses  from the  d isposal  o f  wastes t o  

two process ponds l o c a t e d  no r th  and east  o f  t he  300 Area. Results o f  

samples c o l l e c t e d  from 300 Area ground water  show t h a t  t he  r a d i o a c t i v i t y  

i s  p r i m a r i l y  due t o  uranium, al though 5 1 C r  ( f o r  which the  r i v e r  i s  t h e  

source) has a l so  been i d e n t i  f i e d .  



TABLE 4. 5 1 C r  Concentrations i n  Unconfined Ground 
Water (100 Area and Associated 600 Area Wells) 

Un i t s  o f  pCi /m l  

Jan-June, 1969 
Conc 1n "",',,",c) 

Well No. Avg Conc Max Conc La tes t  Sample Avg Conc 

Ana ly t i ca l  

L i m i t  (b)  0.3 

No detectable 5 1 ~ ~ r  was observed i n  any of the samples 
from the fol lming wells: 

(a)  The average to ta l  beta concentrations for t h i s  period 
were multiplied bgl a factor of 1'0 t o  obtain these 
equivat ent 51 C r  cc)ncentrations. 

(bl A (-1 indicates that  the concentration was less  than 
the analytical limit. 

(c) NA - Not Analyzed. 

Much o f  t he  ground water beneath the  300 Area i s  above the  Pub l ic  

Health Serv ice d r i n k i n g  water l i m i t ( 4 )  (Table 5) o f  45 ppm n i t r a t e   NO^). 
Sampling o f  t he  r i v e r  adjacent t o  t he  d isposal  s i t e s  has shown measure- 

ab le  increases i n . n i t r a t e  i o n  concentrat ions on l y  a t  seepage 1 ocat ions 

along the  r iverbank.  



TABLE 5. 

Well No. 
( 3 9 9 4  

Anal y t i  cal 
Li mi t* 

AnaZyticaZ Data - 300 Area WeZZs 

Average Concentrati ons 
Jan-June, 1969 - 

Alpha, Beta, 
pCi /ml pCi /ml N03 

ppm 

* A (-) indicates  tha t  the concentration uas l e s s  than 
the anaZyticaZ l im i t .  
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Neg 0 6 9 4 3 5 1 - 1  

FIGURE 1 .  Total  Beta Concentrations Beneath the Hanford Project Expressed 
as Percent of  6& Concentration Guide f 10 pCi/ml) 
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Well in k h  water-level wos reuxdsd 

Neg 0694351-2 

FIGURE 2. T e t i w n  Concentrations Beneath the Hanford Project Expressed 
as Percent of 3~ Concentration Guide (3000 pCi/mll 



Neg 0694535 

FIGURE 3. Ni trate  Ion Concentrations Beneath the  Hanford Project 
Expressed as Percent o f  Public Health Semice  Drinking 
Water L i m i t  (45 ppm) 
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