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GROUNDWATER MAPS OF THE HANFORD SITE 
DECEMBER 1995 

1.0 INTRODUCTION 

The Groundwater Maps o f  t he  Hanford S i t e ,  December 1995 i s  t h e  l a t e s t  i n  
a s e r i e s  o f  r e p o r t s  (see Serkowski e t  a l .  1995) t h a t  document t h e  
c o n f i g u r a t i o n  o f  t h e  water  t a b l e  a q u i f e r  beneath t h e  Hanford S i t e  (F igu re  1) .  
Th is  s e r i e s  presents  t h e  r e s u l t s  o f  t h e  semiannual water  l e v e l  measurement 
program and t h e  water t a b l e  maps generated f rom these measurements. 
r e p o r t s  document the  changes i n  the  groundwater l e v e l  a t  t h e  Hanford S i t e  
d u r i n g  t h e  t r a n s i t i o n  from nuc lea r  ma te r ia l  p roduc t i on  t o  environmental 
r e s t o r a t i o n  and remediat ion.  I n  add i t i on ,  these r e p o r t s  p rov ide  water  l e v e l  
da ta  t o  suppor t  t h e  va r ious  s i t e  c h a r a c t e r i z a t i o n  and groundwater mon i to r i ng  
programs c u r r e n t l y  i n  progress on t h e  Hanford S i t e .  

o f  Energy by t h e  Hanford S i t e  Operations and Engineer ing Contractor ,  
Westinghouse Hanford Company (WHC). Th is  document f u l f i l l s  r e p o r t i n g  
requi rements s p e c i f i e d  i n  Environmental Compliance, Sect ion 8.0, "Water 
Q u a l i t y "  (WHC-CM-7-5) and descr ibed i n  the  environmental mon i to r i ng  p l a n  f o r  
t h e  Hanford S i t e  (DOE-RL 1993a). 

and 300/1100 Areas) where wastes were discharged t o  t h e  s o i l .  
i nc ludes  a summary d i scuss ion  o f  t h e  data, a w e l l  index map, and a contoured 
map o f  t h e  water t a b l e  sur face.  
f o r  t h i s  program. 

v e r t i c a l  datum and Washington S ta te  Lambert coo rd ina tes  are used f o r  
h o r i z o n t a l  l o c a t i o n  o f  t h e  w e l l s .  E leva t i on  data were conver ted f rom f e e t  t o  
meters f o r  t h i s  r e p o r t .  

The 

Groundwater Maps o f  t he  Hanford S i t e  i s  prepared f o r  t h e  U.S. Department 

Th is  document h i g h l i g h t s  the  th ree  major  operat ions areas ( t h e  100, 200, 
Each area 

Appendix A con ta ins  a l l  o f  t h e  da ta  c o l l e c t e d  

The Na t iona l  Geodetic V e r t i c a l  Datum o f  1988 (NGVD88) i s  used as t h e  

2.0 DATA COLLECTION, MANAGEMENT, EVALUATION, AND PRESENTATION 

Dur ing  December 1995, the  depth t o  groundwater was measured i n  432 
Hanford S i t e  w e l l s  by personnel from the Well Serv ices Group under t h e  
d i r e c t i o n  o f  t he  Geosciences Manager. 
us ing  on t h e  f o l l o w i n g  c r i t e r i a :  

Wells were se lec ted  f o r  measurement 

The w e l l  must mon i to r  o n l y  the  uppermost ( 4 5  m [50 ft]) p a r t  o f  
t h e  a q u i f e r  

The screened i n t e r v a l  o f  t he  w e l l  should n o t  exceed 15 m and t h e  
water  t a b l e  should i n t e r s e c t  the screened i n t e r v a l .  Exceptions 
were made where no a l t e r n a t i v e  w e l l s  e x i s t  and v e r t i c a l  g r a d i e n t s  
were n o t  cons idered s i g n i f i c a n t .  

Well  l o c a t i o n  and e l e v a t i o n  must be accu ra te l y  known. 

1 
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Many w e l l s  t h a t  met these c r i t e r i a  were n o t  se lec ted  because an adequate 
number o f  s u i t a b l e  nearby w e l l s  e x i s t .  The procedure f o r  measuring t h e  depth 
t o  water and reco rd ing  t h e  data i s  conta ined i n  E11 10.2, Envi ronmenta l  
I n v e s t i g a t i o n  and S i t e  Charac te r i za t i on  Manua7 (WHC-CM-7-7). F i e l d  da ta  were 
c o l l e c t e d  us ing  t h e  Groundwater Mon i to r i ng  System, which employs a b a r  code 
i n t e r f a c e  t o  e n t e r  readings t h a t  have been taken manually w i t h  a s t e e l  tape 
from t h e  re fe rence  p o i n t  a t  t he  t o p  o f  t h e  w e l l  casing. The ba r  code hand- 
h e l d  computer downloaded the  f i e l d  data t o  a superv i so ry  work s t a t i o n  t h a t  
s t o r e s  a l l  groundwater l e v e l  measurements. These data were t r a n s f e r r e d  t o  t h e  
Hanford Environmental I n fo rma t ion  System (HEIS) database and were l a t e r  
downloaded t o  a Paradox' a p p l i c a t i o n  program c a l l e d  GeoDAT t o  h e l p  organize,  
evaluate, and t a b u l a t e  t h e  data.  

Ear thv is ion '  geo log i c  modeling program. The modeling sof tware then  c rea ted  
contour  l i n e s  o f  equal water t a b l e  e leva t i ons  from t h e  model g r i d .  
contours and anno ta t i on  i n f o r m a t i o n  were m o d i f i e d  on t h e  ARC/INFdJ geographic 
i n f o r m a t i o n  system (GIS) sof tware.  Contours are n o t  present  i n  areas where 
t h e  b a s a l t  su r face  i s  be l i eved  t o  be above the  water t a b l e ,  based on Connel ly  
(1992a and 1992b). 

reviewed t h e  maps t o  evaluate data i n t e r p o l a t i o n s  made by t h e  computer model. 
The contours were adjusted manually t o  r e f l e c t  t he  known hyd ro log i c  
environment. 

A model g r i d  o f  t he  water  t a b l e  e l e v a t i o n s  was generated u s i n g  t h e  

The 

Hydro log i s t s  f a m i l i a r  w i t h  reg iona l  and l o c a l  groundwater p r o p e r t i e s  

3.0 HANFORD SITE MAPS 

Th is  s e c t i o n  summarizes the  r e s u l t s  o f  t he  water t a b l e  su r face  model 
generated from the  December 1995 data.  
o f  t h e  d e t a i l  f a c i l i t y  area maps inc luded i n  t h i s  document. To p rov ide  
con tex t ,  F igu re  2 shows t h e  water t a b l e  sur face f o r  t he  e n t i r e  Hanford S i t e .  
The d e t a i l  maps are enlargements o f  t h i s  s i t ew ide  model. 

F igure 1 shows t h e  r e l a t i v e  l o c a t i o n s  

3.1 100 AREAS MAPS 

For the  purposes o f  t h i s  r e p o r t ,  t he  100 Areas comprise the  va r ious  
100 Area r e a c t o r  f a c i l i t i e s  and the  surrounding l and  south o f  t h e  Columbia 
R ive r  and n o r t h  o f  Gable Mountain and Gable Bu t te .  
ceased i n  a l l  o f  t he  f a c i l i t i e s ,  and environmental r e s t o r a t i o n  a c t i v i t i e s  are 
i n  progress.  Maps f o r  t h i s  area i nc lude :  F igure 3, Index Map o f  t h e  
100 Areas Groundwater Mon i to r i ng  Wells; and F igure 4,  100 Areas Water Table. 
Some o f  t he  w e l l s  used have screened i n t e r v a l s  exceeding 15 meters w i t h i n  the  
t o p  of t h e  unconf ined a q u i f e r  because the  v e r t i c a l  g rad ien ts  a re  n o t  b e l i e v e d  
t o  be s i g n i f i c a n t  i n  t h i s  area. 

Reactor ope ra t i ons  have 

~ 

Paradox i s  a trademark o f  Borland I n t e r n a t i o n a l .  

E a r t h v i s i o n  i s  a trademark o f  Dynamic Graphics, I nc .  

ARC/INFO i s  a trademark o f  Environmental Systems Research I n s t i t u t e ,  I nc .  
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The h i g h  water  l e v e l s  n o r t h  o f  Gable Mountain a re  c o n s i s t e n t  w i t h  pas t  
measurements. D r i l l e r ' s  l o g s  i n d i c a t e  t h e  presence o f  f i ne -g ra ined  sediments 
i n  t h i s  area. The h i g h  water  l e v e l s  may be remnants o f  a r t i f i c i a l  recharge 
f rom pre-Hanford i r r i g a t i o n ,  o r  may represent  perched groundwater. The s teep 
groundwater g r a d i e n t  i n  t h e  southeastern p o r t i o n  o f  t h e  map area i s  b e l i e v e d  
t o  r e s u l t  from t h e  i n f l u e n c e  o f  t h e  f i ne -g ra ined  sediments. 

3.2 200 AREAS MAPS 

These maps encompass t h e  200 East and 200 West Areas and t h e  surrounding 
v i c i n i t y  on t h e  Hanford S i t e ,  which was once r e f e r r e d  t o  as t h e  Separat ions 
Area. There are severa l  a c t i v e  and many i n a c t i v e  l i q u i d  waste d i sposa l  
f a c i l i t i e s  i n  t h i s  reg ion .  
F igu re  5, 200 Areas Mon i to r i ng  Well Index Map; and F igu re  6, 200 Areas Water 
Tab1 e. 

t h i s  area: U Pond (216-U-10), l oca ted  i n  the  southwestern co rne r  o f  t h e  
200 West Area, Z P l a n t  (234-5), n o r t h  o f  t he  U Pond S i t e ,  and B Pond 
(216-8-3), l o c a t e d  eas t  o f  200 East Area. U Pond was deac t i va ted  i n  1984 
a f t e r  40 years o f  use as a d isposal  s i t e  f o r  l a r g e  volumes o f  l i q u i d  wastes. 
The r e l a t i v e l y  l ow  h y d r a u l i c  c o n d u c t i v i t y  found beneath the  200 West Area 
coupled w i t h  cont inued e f f l u e n t  d ischarge i n  c r i b s  associated w i t h  Z P l a n t  has 
helped t o  m a i n t a i n  a s i g n i f i c a n t  water t a b l e  mound under t h e  200 West Area. 
Since 1984, t h e  h igh  p o i n t  o f  t h e  groundwater mound has s h i f t e d  nor thward from 
U pond toward Z P lan t .  
t h e  water  t a b l e  i n t e r s e c t s  the  h ighe r  c o n d u c t i v i t y  sediments beneath t h e  
200 East Area. Wi th h ighe r  c o n d u c t i v i t i e s ,  t he  water  t a b l e  beneath t h e  
200 East Area i s  g e n e r a l l y  f l a t .  
o f  l i q u i d  e f f l u e n t ,  has a r e s i d u a l  groundwater mound t h a t  i n f l u e n c e s  t h e  
d i r e c t i o n  o f  groundwater t r a v e l  over a wide area. The W049H F a c i l i t y ,  a c t i v e  
s ince  1995, shows a n e g l i g i b l e  e f f e c t  on groundwater f l o w  i n  t h e  200 East 
Area. 

The se t  o f  maps f o r  t h e  200 Areas c o n s i s t s  o f :  

Three f a c i l i t i e s  are no tab le  f o r  t h e i r  impact on t h e  water  l e v e l s  i n  

A steep g rad ien t  occurs east  o f  t h e  200 West Area as 

B Pond, which rece ived  s i g n i f i c a n t  volumes 

3.3  300/1100 AREAS MAPS 

Th is  s e c t i o n  covers the  June 1995 water t a b l e  measurements f o r  t h e  
300 Area and t h e  adjacent  1100 Area. L i q u i d  waste d i sposa l  t o  t h e  300 Area 
Process Trenches ended i n  December 1994, and c lean r i v e r  water i s  d ischarged 
d u r i n g  the  summer months a t  t he  Rich land we l l  f i e l d  recharge ponds l o c a t e d  
eas t  o f  t h e  1100 Area. 
300 Area Mon i to r i ng  Well Index Map; and F igure 8, 300 Areas Water Table. 

Formations con tac t ,  b u t  near t h e  r i v e r  it r i s e s  and f a l l s  i n  response t o  r i v e r  
l e v e l .  Dur ing average t o  low r i v e r  stages, groundwater i n  t h e  unconf ined 
a q u i f e r  en te rs  t h e  300 Area from the  nor thwest  and southwest, f l o w s  through 
t h e  300 Area i n  a west-to-east o r  nor thwest- to-southeast  d i r e c t i o n ,  and 
e v e n t u a l l y  f l ows  i n t o  t h e  r i v e r .  The water t a b l e  i s  c lose  t o  o r  s l i g h t l y  
below the  Hanford-Ringold Formations con tac t .  Dur ing h i g h  water  stages t h e  
water  t a b l e  can q u i c k l y  r i s e  above the  Hanford-Ringold Formations con tac t  near  
the  r i v e r ,  and groundwater may tempora r i l y  f l o w  i n  a reverse d i r e c t i o n .  
Channeling i n  t h e  t o p  o f  t he  Ringold Formation f u r t h e r  compl icates t h e  
d i r e c t i o n  and f l o w  r a t e  o f  groundwater i n  the  unconf ined a q u i f e r .  

The 300/1100 Area set  o f  maps c o n s i s t s  o f :  F igu re  7 ,  

The water  t a b l e  i s  c lose  t o  t h e  p o s i t i o n  o f  t he  Hanford-Ringold 

Confined 

3 
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amount o f  pressure than t h e  o v e r l y i n g  unconfined a q u i f e r ,  caus ing any 
i n t e r a q u i f e r  f l o w  t o  be upward (DOE 1996). 

The major  i n f l uences  on water t a b l e  e l e v a t i o n s  i n  t h e  map area are r i v e r  
f l u c t u a t i o n s ,  i r r i g a t i o n ,  and r i v e r  water recharged i n t o  t h e  City o f  Rich land 
w e l l  f i e l d  near  t h e  1100 Area. Dur ing t h e  spr ing,  h i g h  water  l e v e l s  i n  t h e  
Columbia R ive r  reverse the  normal groundwater f l o w  i n t o  the  r i v e r  a long t h e  
sho re l i ne .  Combined w i t h  h i g h  p e r m e a b i l i t i e s  i n  the  Hanford format ion,  these 
in f l uences  r e s u l t  i n  a complex f l o w  regime where l o c a l  f l o w  d i r e c t i o n s  are 
d i f f i c u l t  t o  p r e d i c t .  
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ure 1. Hanford S i t e  Locat ion Map 

Hanford Site 
Index Map 

December 1995 

Well location used for creating 
this model 

1 Ponds, lakes, and rivers 

Areas where basalt surface is 
generally above the water table 

Prepared by the Data Management Team, 
W o r d  Technical Services, Westinghouse 
Hanford Company. 
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re 2 .  Hanford S i t e  Water Table M i  

Hanford Site 
Water Table 
December 1995 

N 

Well location used for creating 
this model 

Water level contour 
(m above msl) 

Ponds, lakes, and rivers 

Areas where basalt surface is 
generally above the water table 

~ 

Prepared by the Data Management Team, 
Hanford Technical Services, Westinghouse 
Hanford Company. 
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igure 4. 100 Area Water Table.  . 

. -  

100 Areas 
Water Table 
December 1995 

Well location used for creating 
this model 

-lg.- Water level contour 
(m above msl) 

Ponds, lakes, and rivers 

Areas where basalt surface is 
generally above the water table 

Prepared by the Data Management Team, 
EJanford Technical Services, Westinghouse 
M o r d  Company. 





Fiqure 5 .  200 Area Location Map: 

699-51-75 

699-s-78 

6ms.m 
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699-3166 
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200 Areas 
Index Map 

December 1995 

. Well location used for creating 
this model 

1 Ponds, lakes, and rivers 

Areas where basalt surface is 
generally above the water table 

Prepared by the Data Management Team, 
Hanford Technical Services, Westinghouse 
W o r d  Company. 
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:igure 6. 200 Area Water Table.  

200 Areas 
Water Table 
December 1995 

. Well location used for creating 
this model 

Water level contour 
(m above msl) 
2 5  m inverval for dashed lines - 
j Ponds, lakes, and rivers 

Areas where basalt surface is 
generally above the water table 

'repared by the Data Management Team, 
W o r d  Technical Services, Westingbouse 
W o r d  Company. 
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-31-1 

Site 

Figure 7. 300 Area  Loca t ion  Map 

300 Area 
Index Map 

December 1995 

Well location used for creating 
this model 

'7 Ponds, lakes, and rivers 
I 

Areas where basalt surface is 
generally above the water table 

Prepared by the Data Management Team, 
Hanford Technical Services, Westingbouse 
Hanford Company. 
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300 Area 
Water Tab16 
December 1995 

Well location wed for creating 
' this model 

Water level contour 

2 5  m inverval for dashed lines 

Ponds, lakes, and rivers 

-I%%- (m above msl) 

1 
Areas where basalt surface is 
generally above the water table 

?repared by the Data Management Team, 
W o r d  Technical Services, Westinghouse 
W o r d  Company. 

Figure 8. 300 Area Water Table: 
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Table A - I .  December 1995 Water Level Measurement Data 

U e l l  

199-63-1 
199-68-6 
199-D2-5 
199-D2-6 
199-D5-13 
199-08-5 
199-08-6 
199-F1-2 
199- F5- 1 
199-F7-1 
199-F8- 1 
199-F8-4 
199-H4-16 
199-H5-1A 
199-H6-1 
199-K-19 
199- K - 20 
199-K-27 
199-K-34 
199-K-36 
199-K-37 
1W-N-14 
199-N -26 
199-N-73 
199-N-74 
299-E13-10 

._________. 

299-E13-14 
299-E17-1 
299-E17-10 
299-E17-12 
2WE17-  13 
299-E17-14 
299-E17- 16 
299-E17-18 
299- E 17-5 
299-E17-9 
299-E18-1 
299-118-2 
299-E18-3 
299-El 8-4 
299-E23- 1 
299-E24-16 
299-E24-18 
299-E24-20 
299-E24-7 
299-E25-2 
299-E25-32P 
299-E25-34 
299-E25-35 
299-E25-36 
299-E25-40 
299-E25-41 
299-€25-42 
299-E25-46 
299-E26-1 
299-E26-10 
299-E26-12 
299-E26-13 
299-E26-2 
299-E26-9 
2W-E27-11 
299-E27-13 

Depth t o  
Uater (m) 

13.33 
23.51 
22.96 
25.68 
26.72 
20.75 
28.09 
7.77 

10.21 
5.29 

10.60 
13.16 
14.74 
13.44 
13.19 
9.84 
9.98 

22.32 
22.91 
29.93 
16.21 
20.34 
20.71 
22.98 
20.91 

102.85 
104.77 
97.04 
95.59 
97.76 
97.00 
97.86 
97.47 
97.47 
96.97 
96.58 
97.22 
97.68 
97.77 
97.62 
95.05 
96.81 
97.16 
87.67 
95.99 
83.59 
81.87 
79.70 
83.29 
93.39 
80.60 
82.26 
85.97 
89.44 
65.73 
60.96 
69.81 
61.99 
71.32 
61.33 
73.86 
81.61 

---___.... 
Elevation, m abcve ml 

Adjusted Casing Uater Level 

133.87 120.53 
....___._____. ----____-____.. 

144.90 
140.30 
143.04 
143.71 
137.92 
145.24 
121.30 
123.54 
118.32 
123.70 
125.25 
129.31 
128.06 
127.44 
128.66 
128.61 
142.24 
142.67 
150.59 
134.66 
138.28 
139.06 
141.19 
139.48 
224.85 
224 .85 
219.20 
217.85 
219.97 
219.23 
220.12 
219.63 
219.65 
219.06 
218.74 
219.53 
219.82 
220.08 
219.93 
217.35 
218.93 
219.24 
210.09 
218.24 
205.94 
204.23 
202.04 
205.55 
215.61 
202.97 
204.66 
208.27 
211.78 
188.14 
183.33 
192.25 
184.41 
193.64 
183.76 
196.07 
203.97 

121.39 
117.34 
117.36 
116.99 
117.17 
117.15 
113.53 
113.33 
113.02 
113.10 
112.09 
114.56 
114.63 
114.25 
118.82 
118.63 
119.92 
119.76 
120.66 
118.45 
117.93 
118.35 
118.21 
118.57 
122.35 
122.36 
122.17 
122.26 
122.21 
122.22 
122.26 
122.16 
122.19 
122.09 
122.16 
122.31 
122.15 
122.31 
122.31 
122.30 
122.12 
122.08 
122.42 
122.25 
122.35 
122.36 
122.34 
122.26 
122.22 
122.37 
122.40 
122.29 
122.34 
122.41 
122.37 
122.44 
122.42 
122.32 
122.44 
122.22 
122.36 
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YelL 

299-E27-14 
2W-E27-15 
299-E27- 16 
2W-E27-17 
299-E27-8 
299-E27-9 
299-E28-17 
299-E28-26 
299-128-27 
299-€28-28 
299-E28-4 
299-E28-6 
299-E28-9 
2W-E32- 1 
299-E32-10 
2W-E32-2 
299-E32-3 
299-E32-4 
299-E32-5 
299-E32-6 
299-E32-7 
299- E32 - 8 
299-E32-9 
299-E33-13 
299-E33-14 
299-E33-15 
2WE33-  17 
299-E33-18 
299- E33 - 2 
299-E33-21 
299-E33-28 
299-E33-29 
2W-E33-30 
299-E33-31 
299-E33-32 
299-E33-33 
299-E33-31 
299-E33-35 
299- E33 - 36 
299-E33-37 
299sE33-38 
299-€33-39 
299-E33-4 
299-E33-41 
299- €33-42 
299-E33-5 
299-€33-7 
299-E33-8 
2WE34-  1 
299-E34-10 
299-E34-11 
299-E34-12 
299- E34-2 
299-E34-3 
299-E34- 5 
2W-E34-9 
299-E35-2 
299-UlO-15 
299-UlO-17 
299-U10-18 
299-UlO-19 
299-UlO-5 

Table A-1. Uater Level Measurements f o r  June 1995 

Depth t o  
Yater tn) 

78.41 
76.80 
76.47 
71.13 
72.15 
69.50 
93.38 
87.22 
85.25 
87.03 
88.40 
91.03 
91.24 
77.68 
72.10 
82.03 
84.09 
86.87 
85.80 
81.13 
78.39 
74.38 
73.89 
69.19 
67.27 
68.86 
70.20 
76.38 
70.30 
81.42 
80.21 
83.10 
80.04 
75.05 
78.91 
72.90 
70.83 
73.82 
75.29 
76.78 
70.37 
67.81 
69.66 
77.36 
77.13 
71.13 
69.06 
76.09 
69.51 
72.66 
66.03 
72.44 
70.00 
64.21 
57.44 
69.32 
61.14 
66.41 
64.89 
64.85 
68.52 
65.08 

_--.._.._. 
Elevation, m abcve rml 

Adjusted Casing Uater Level 
.__.......____ __.___..._____. 

200.72 
198.99 
198.77 
193.46 
194.41 
191.78 
215.97 
209.48 
207.44 
209.26 
210.78 
213.39 
213.59 
200.00 
194.43 
204.23 
206.20 
209.06 
207.92 
203.44 
200.67 
196.76 
196.09 
191.52 
189.60 
191.20 
192.53 
198.69 
192.55 
203.73 ' 
202.46 
205.37 
202.30 
197.35 
201.17 
195.19 
193.11 
195.99 
1P7.11 
199.04 
192.62 
189.98 
191.38 
199.63 
199.43 
193.46 
191.34 
198.42 
191.86 
195.00 
188.35 
194.72 
192.27 
186.39 
180.07 
191.62 
183.60 
206.01 
204.47 
204.50 
208.18 
204.92 

122.32 
122.19 
122.30 
122.33 
122.26 
122.28 
122.58 
122.25 
122.19 
122.23 
122.38 
122.37 
122.36 
122.32 
122.33 
122.21 
122.11 
122.19 
122.11 
122.31 
122.28 
122.38 
122.20 
122.33 
122.33 
122.34 
122.32 
122.31 
122.26 
122.31 
122.25 
122.27 
122.26 
122.30 
122.26 
122.29 
122.28 
122.17 
121.82 
122.26 
122.25 
122.16 
121.72 
122.27 
122.30 
122.33 
122.28 
122.33 
122.35 
122.34 
122.33 
122.27 
122.27 
122.18 
122.63 
122.31 
122.46 
139.61 
139.59 
139.65 
139.66 
139.84 
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WHC-EP-0394-12 

Table A-1.  Uater Level Measurements for June 1995 

Depth t o  
Water (n) 

299-UlO-9 
299-Ul l -10 
299-Ul l -  12 
299-Ul l -23 
299-U11-24 
299-Ul l -27 
299-Ull-31 
299-'411-6 
299411-7 
299441-9 
299-u12-1 
299-U14-1 
299-U14-12 
299-U14-5 
299-U15-12 
299-U15-13 
299-Ul5-18 
299-U15-19 
299-U15-2 
299-U15-20 
299-U15-22 
299-U15-23 
299-Ul5 -4 
299-U18-21 
299-U18-23 
299-U18-25 
299-Ul8-26 
299-U18-28 
299-U18-30 
299-U18-31 
299-U19- 12 
299-U19-14 
299-U19-15 
299-U19-20 
299-U19-21 
299-U19-27 
299-U19-31 
2%'-U19-32 
299-U22-39 
299-U22-40 
299-U22-41 
299-U22-42 
299-U22-43 
299 -U22 - 44 
299-U22-45 
299-U22-46 
2W-U23- 1 1 
299-U23-13 
299-U23-14 
299-U23-15 
2pP-U26- 10 
299426.12 
2994426-7 
299-U26-8 
299-U26-9 
299-U6-1 
299-U6-10 
299-U6-11 
299-U6-12 
2993i6-2 
299-U6-4 
2W-U6-7 

66.22 
84.85 
67.64 
70.50 
70.10 
69.53 
76.91 
79.91 
77.04 
82.38 
85.29 
64.16 
64.64 
63. 09 
64.48 
64.56 
68.68 
70.60 
71.14 
72.59 
64.42 
72.88 
62.07 
63.43 
72.02 
63.22 
72.74 
66.80 
65.32 
62.65 
65.56 
72.51 
72.35 
72.49 
67.58 
68.98 
65.73 
66.00 
65.11 
TJ.06 
72.92 
72.76 
72.52 
67.77 
64.35 
66.03 
63.16 
63.93 
63.32 
67.42 
66.20 
67.58 
59.82 
64.64 
60.96 
75.96 
79.27 
76.23 
72.78 
72.40 
75.12 
78.76 

Elevation, m above nsl 
Adjusted Casing water Levet 

205.72 139.50 
......________ __.-______---__ 

222.17 
207.04 
209.75 
209.53 
208.87 
215.45 
218.31 
216.14 
220.35 
221.43 
203.85 
204.37 
203.18 
204.24 
204.25 
209.00 
210.80 
210.53 
212.86 
204.45 

137.32 
139.40 
139.24 
139.43 
139.34 
138.54 
138.40 
139.10 
137.98 
136.14 
139.69 
139.74 
140.08 
139.76 
139.69 
140.33 
140.20 
139.39 
140.27 
140.03 

213.20 140.32 
201.78 139.71 
203.80 140.36 
212.39 140.37 
203.01 
213.07 
207.26 
205.08 
202.44 
205.21 
211.29 
211.31 
210.63 
206.90 
208.46 
205.49 
205.71 
203.69 
210.99 
210.84 
210.74 
210.72 
206.69 
203.06 
204.58 
202.43 
203.10 
202.39 
199.78 
204.48 
205.95 
198.73 
203.09 
199.39 
214.13 
217.16 
214.23 

139.78 
140.33 
140.46 
139.77 
139.78 
139.65 
138.78 
138.96 
138.14 
139.31 
139.48 
139.77 
139.71 
138.57 
137.93 
137.92 
137.99 
138.20 
138.92 
138.71 
138.54 
139.27 
139.16 
139.07 
132.36 
138.28 
138.37 
138.91 
138.46 
138.43 
138.17 
137.89 
138.00 

211.08 138.30 
211.06 
213.74 
216.49 

138.66 

137.74 
138.62 
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Table A-1. Uater Level Measurements f o r  June 1995 

Depth t o  
Uater tm) Adjusted Casing Uater Level 

Elevation, m above msL 

_________._____ Ye1 I .____- ____. ______-_._ ........---___ 
299-U7- 1 71.40 210.53 139.13 
299-U7-10 71.68 210.21 138.53 
29947-  11 68.70 207.71 139.00 
299447- 12 70.58 209.68 139.10 
2%'-Y7-2 67.17 205.92 138.75 
2W-U7-4 65.49 204.80 139.31 
299447-5 66.54 
299-Y7-6 68.29 
299-Y7-9 71.68 
29948-1 74.44 
3099-47-188 9.20 
399-1-1 9.51 
399-1 -10A 8.53 
399-1-11 9.83 
359- 1 - 12 11.96 
399-1 -14A 11.49 
399-1-15 10.35 
399- 1 - 16A 11.10 
399-1- 17A 9.85 
399-1-18A 13.71 
399-1-2 
399-1-3 
399- 1-4 
399-1-5 
399-1-6 
399- 1 -7  
399-1-8 
399-2-2 
399-2-3 
399-3-1 

12.75 
12.09 
10.71 
10.51 
8.57 

12.36 
12.13 
9.90 
9.27 

12.02 

205.15 
206.85 
210.95 
213.77 
114.36 
114.81 
113.86 
115.13 
117.17 
116.81 
115.68 
116.27 
115.04 
119.11 
117.20 
117.26 
116.00 
115.75 
113.94 
117.53 
117.31 
115.07 
114.43 
117.16 

138.60 
138.56 
139.27 
139.33 
105.16 
105.29 
105.34 
105.30 
105.21 
105.31 
105.33 
105.17 
105.W 
105.40 
104.45 
105.17 
105.29 
105.24 
105.36 
105.17 
105.18 
105.17 
105.16 
105.14 

399-3-10 12.05 117.45 105.41 
399-3-6 14.55 119.73 105.18 
399-3-9 13.18 118.29 105.11 
3994-10 10.29 115.38 105.09 
399-4-11 18.17 
399-6-1 13.32 
399-8-1 15.54 
699-10-54A 
699-10-ElZ 
699-101-486 
699-11-45A 
699- 14-38 
699- 14-47 
699-15-15A 
699- 15-26 
699-17-5 
699-17-70 
699-19-43 
699- 19-58 
699-19-88 
699-2-3 

31.33 
22.57 

2.33 
50.73 
33.66 
53.36 
45.76 
37.98 
14.15 
27.05 
45.52 
47.17 
39.90 
26.80 

699- 2 - 33A 40.34 
699-20-20 32.44 
699-20-E12 24.44 
699- 24 -33 37.65 
699-24-34A 40.59 
699-24-348 40.46 
699-24-34C 40.19 
699-24-35 42.07 
699-25-34A 39.54 
699-25-340 39.25 
699-25-34C 41.07 

123.28 
118.50 
120.74 
157.40 
131.33 
118.90 
176.35 
156.94 
178.99 
166.77 
159.66 
132.04 
171.66 
168.12 
174.63 
196.43 
145.43 
163.49 
154.10 
133.27 
159.80 
162.73 
162.61 
162.33 
164.23 
161.64 
161.36 
163.21 

105.11 
105.19 
105.20 
126.07 
108.76 
116.57 
125.62 
123.28 
125.62 
121.01 
121.68 
117.88 
144.60 
122.61 
127.46 
156.53 
118.63 
123.15 
121.66 
108.83 
122.14 
122.14 
122.15 
122.14 
122.16 
122.10 
122.11 
122.14 
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Wel I 

699- 23 -340 
699- 25 - 70 
699-26.1% 
699- 26- 33 
699-26-34A 
699-26-348 
699-26-33A 

_________.. 

699- 26- a9 
699-27-8 
699-29-78 
699-3-45 
699-32-43 
699-32-62 
699-33-42 
699-33-56 
699-34-3911 
699-34-418 
699-34-51 
699-34 - 88 
699-35- 70 
699-35-9 
699-36-61A 
699-37-43 
699-38-65 
699-38-70 
699-10- 1 
699-LO-33A 
699-40-62 
699- 4 1 - 23 
699-41-42 
699-L2-37 
699-42-408 
699-42-41 
699-43-106 
699-13-40 
699-13-425 
699-43-45 
699-433-89 
699-44-398 
699-44-42 
699-44-438 
699-44-64 
699-1542 
699-46-218 
699-47-3% 
699-47-358 
699-47-60 
699-48-71 
699-49-13E 

699-49-57A 
699-49-79 
699-50- 288 
699-50-42 
699-50-85 
699-51-63 
699- 5 1 - 75 
699- 52 - 19 
699-52-54 
699-52-57 
699-53-47A 
699-53-478 

699-49-2a 

WHC-EP-0394-12 

Table A-1. Uater Level Measurements f o r  June 1995 

Oepth to 
Water (m) 

41.77 
56.49 
14.03 
41.18 
38.93 
39.47 
40.37 
56.05 
22.41 
57.89 
28.18 
35.19 
85.30 
34.96 
95.98 
41.43 
51.70 

102.18 
50.74 
75.33 
35.42 

103.96 
87.83 
99.20 
80.35 
23.06 
32.97 

104.84 
21.44 
71.12 
31 .96 
38.33 
44.94 
83.87 
37.36 
38.02 
59.66 
55.61 
28.55 
48.95 
51.08 
97.72 
49.59 
40.29 
19.39 
19.48 
76.32 
74.92 
15.70 
43.52 
46.45 
71.92 
44.12 
17.43 
87.26 
51.32 
59.39 
15.18 
51.14 
49.35 
10.12 
10.22 

______.... 
Elevation, 

Adjusted Casing .__--________. 
163.95 
191.93 
134.92 
163.27 
161.06 
161.63 
162.35 
199.06 
141.94 
197.21 
153.78 
157.47 
215.53 
157.28 
218.54 
163.70 
174.01 
224.51 
192.88 
211.29 
152.35 
228.02 
210.36 
229.68 
216.67 
133.72 
157.90 
227.90 
142.19 
196.26 
158.31 
166.56 
172.91 
233.50 
165.26 
177.30 
182.17 
196.34 
156.48 
176.55 
176.82 
221.16 
175.97 
159.11 
145.19 
145.28 
198.58 
209.75 
125.80 
163.19 
168.49 
210.04 
163.77 
142.29 
225.35 
174.30 
195.53 
125.30 
173.26 
171.24 
133.59 
133.68 

122.19 
135.44 
120.88 
122.09 
122.13 
122.15 
121.98 
143.01 
119.52 
139.32 
125.61 
122.28 
130.23 
122.31 
122.56 
122.27 
122.31 
122.33 
142.14 
135.96 
116.93 
124.07 
122.53 
130.47 
136.32 
110.66 
124.93 
123.06 
120.75 
125.14 
126.35 
128.23 
127.97 
149.63 
127.90 
139.27 
122.52 
140.73 
127.94 
127.59 
125.75 
123.44 
126.38 
118.82 
125.81 
125.81 
122.26 
134.83 
110.09 
119.67 
122.04 
138.12 
119.65 
124.86 
138.09 
122.98 
136.15 
110.12 
122.12 
121.89 
123.47 
123.46 
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Uel I  

699- 53.480 
699-54-34 
699-54-4% 
699-54-48 
699-55-44 
699-55-50C 
699-55-55 
699-55-70 
699-55-76 
699-57-59 
699-57-83A 
699-59-32 
699-59-58 
699-59-800 
699-60-32 
699-60-60 
699-61-62 
699-61 -b6 
699-62-31 
699-62-43A 
699-63-2% 
699-63-51 
699-63-55 
699-63-58 
699-63-90 
699- 64 - 62 
699-65-22 
699-65 -50 
699-65-59A 
699- 65 - 72 
699-65-83 
699-66-103 
699-66-38 
699-66- 58 
699- 66- 64 
699-67-51 
699-67-86 
699-67-98 
699-68-105 

699-70-23 
699-70-68 
699-71 -30 
699-71 -52 
699-72-73 
699-72-88 
699-72-92 
699-73-61 
699-74-44 
699-77-36 
699-77-54 
699- 78- 62 
699-8-17 
699-8-25 
699-8-32 
699-80-43s 

699-01-58 
699-83-47 

699-87-42A 

699-69-38 

699-81-3a 

699-86-42 

Table A-1. Uater Level Heasurements fo r  June 1995 

Depth to 
uater (m) Adjusted Casing Uater Level 

Elevation, m above msl 

____...... --.._......... -.._._--__.._-- 

11.50 
43.10 
29.43 
17.24 
37.72 
13.41 
49.81 
42.30 
43.03 

44.67 
19.13 
29.70 
46.97 
19.47 
34.02 
29.61 
37.34 
22.17 

53.58 

11.23 
10.34 

8.42 
28.23 
33.63 
30.82 
8.07 
20.98 
32.89 
43.37 
26.78 
18.90 

8.00 

10.50 
31 .a3 
32.68 
38.52 
22.75 
16.33 
15.91 
6.35 
7.94 
39.09 
9.28 

26.3b 
10.96 

38.30 

15.58 
40.88 
15.04 
11.19 
26.01 
23.30 
38.27 
33.89 
47.48 
7.90 
8.47 
14.57 
14.50 
7.91 
10.13 

134.94 
167.71 
150.66 
139.30 
158.40 
135.46 
171.84 
173.44 
177.77 
175.64 
176.14 
129.31 
151.77 
177.77 
129.61 
156.04 
151.63 
159.16 
132.30 
131.78 
120.44 

129.98 
149.89 
155.82 
152.44 
119.18 
142.33 
154.51 
164.64 
148.01 
141.31 
132.94 
153.37 
154.16 
159.85 
143.98 
138.81 
138.42 
128.91 
119.35 
160.35 
122.10 
159.40 
147.09 
132.07 
137.02 
161.98 
135.67 
125.64 
146.32 
143.16 
159.24 
155.23 
168.98 
125.81 

129.38 

123.86 
133.96 
132.67 
124.91 
126.94 

123.44 
124.61 
121.23 
122.06 
120.68 
122.06 
122.03 
131.14 
134.74 
122.06 
131.48 
110.18 
122.08 
130.80 
110.14 
122.02 
122.02 
121.82 
110.14 
120.54 
110.10 
121.38 
121.56 
121.65 
122.19 
121.62 
111.11 
121.35 
121.61 
121.27 
121.24 
122.41 
122.45 
121.54 
121.48 
121.33 
121.23 
122.48 
122.51 
122.56 
111.41 
121.26 
112.82 
121.09 
120.75 
121.10 
121.44 
121.11 
120.64 
114.45 
120.31 
119.87 
120.97 
121.34 
121.50 
117.91 
115.39 
119.39 

117.01 
118.17 

116.81 
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699-87-55 
699-8841 

699-9-E2 
699-90-45 
699-96-49 
699-97-43 
699-97-511 
699- S12- 29 
699-S12-3 
699-514-201 
699-519-11 
699-SlP-El3 
699-519-El4 
699-S27-E14 
699-S28-E12 
699-S3-25 
699-S3-E12 
699-S30-El0 
699-S30-El0 
699-530-El5 
699-S31-1 
699-S31-E10 
699-S31-El0 
699-531-ElO 
699-S31-El0 
699-S32-E13 
699-532-El3 
699-S34-El0 
699-534-El5 
699-536-El2 
699-S36-E13 
699-S37-E14 
699-538-El1 
699-S38-E12 
699-538-El2 
699-540-El4 
699-S41-E12 
699-S41-E13 
699-S41-E13 
699-543-E12 
699-56-E40 
699-57-34 
699-58- 19 

699-89-35 

Table A-1. 

Depth to 
Yater (m) .._______. 
22.20 
10.47 
7.32 
14.01 
11.62 
11.42 
12.92 
6.16 
25.67 
16.72 
28.11 
28.57 
14.67 
8.42 
17.49 
13.45 
38.25 
13.43 
12.83 
12.63 
17.05 
24.92 
10.58 
10.11 
9.89 
9.21 
13.15 
14.39 
8.42 
16.72 
13.76 
13.90 
16.60 
13.36 
15.39 
15.39 
14.38 
14.58 
16.85 
16.72 
15.45 
17.82 
36.22 
32.84 

Yater Level Measurements for June 1995 

Elevation, m above msl 
Adjusted Casing Yater Level 

140.09 117.89 
126.79 116.32 
121.32 114.00 
127.43 113.42 
128.48 116.86 
127.78 116.35 
128.58 115.65 
122.61 116.45 
148.64 122.98 
132.75 116.03 
150.19 122.08 
147.44 118.87 
120.25 105.57 
113.95 105.53 
121.82 104.33 
118.80 

--...--___..___ .............. 

159.56 
121.28 
119.55 
119.48 
122.12 
140.20 
117.20 
116.94 
116.69 
115.98 
118.99 
120.29 
116.52 
123.31 
121.62 
121.69 
124.43 
121.48 
123.41 
123.43 
122.78 
122.50 
125.12 
124.98 
123.61 
131.21 
160.67 
153.56 

105.35 
121.32 
107.85 
106.72 
106.85 
105.07 
115.29 
106.62 
106.82 
106.80 
106.77 
105.84 
105.90 
108.10 
106.59 
107.86 
107.79 
107.83 
108.12 
108.02 
108.03 
108.40 
107.92 
108.27 
108.27 
108.16 
113.38 
124.45 
120.72 
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