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'1. 0 INTRODUCTION.- SUMMARY AND- RECOMMENDATIONSr

i

i

-1.1L INTRODUCTIONi
.

UThis, report presents results of ground-water monitoring.for
1 Homestake's_ discharge plan DP-200 and the~ annual monitoring = report a
for_HRCihicense SUA-1471 for=1990. The report also presents the.
- areali extent s of the hazardous constituents 'for this site. The
-corrective | action plan - was= submitted to- the: NRC in-_ Hydro-

-

Engineeringc(1989). , Hydro-Engineering |(1981". last update, June,
.

1983) presents DP-200. This is the second annual monitoring report -
to DP-200 and has been preceded by: twelve-quarterly and four semi-
annual monitoring reports. Hydro-Engineering (1983a, .1983b - 1984a, . J-

1984b,1.1984c. 1985a."1985b.-'1985c. 1985d, 1986a, 1986b and 1986c)
presents L the' results- of 1the - twelve quarterly monitoring . reports

'

"
; -

? - while Hydro-Engibeering:(1987a,-1987b._1988a-and 1988b) presents
Lthe four semi-annual monitoring reports.. Hydro-Engineering (1988c)
presentsjthe renewkl report to _DP-200 and Hydro-Engineering (1990)
presentsLthelfirstJannual' monitoring report.-

_

- The -Broadview ! Acres injectionTsystert has been used to . reduce
' '

the alluvial aquifer 11n 1Broadview and Feliceconcentrations 11n:

if (W -
/ ; Acres:since|197,7. Collection wells near the large impoundment have -

y . h :been operated to intercept seepage.in tne alluviumLsince-1978.
,

_ ,

)'# ' The:Murray; Acres-collection _systemthas-pumped alluvial water
~

b with elevated ' concentrations : from the J northeast corner of Murray
.

n Acres 1since 1980; .The . Murray Acres indection system started=

-

L m 'indection) of nwater :into the alluvium Jon=: the north side of -this
subdivision';in : AugustLof 1983;- WellsiWR1R=and WR2cwere added to-''

-

-

L ', the MurrayiAcres7 injection system:during the-weeksof October 17,
1989.> ? Injection intotBroadview injection wellssGW1,:GW2 and GW3J

started FinL -January J of :.1990. . . ' Injection .-into; the e Upper;: Chinle ;'-

aquifer |in1well1:CWS started.inLMay of 1984. JInjection isspushingo
' '

- the: elevated constituents north of Broadview Acres, north of Murray!

and > northeast; ) of Pleasant Valley in+ the alluvial . aquifer - back4
, ,W' itoward thef pumpback : collection L sys tem -Usage of-the lined brine-

.

' - evaporation _ pond: started. in?-October of 1986 and--the lined
'"

.

" evaporation pond onxthe small(impoundment;in November of 1990. 4
t

mm
b
a

.

A'
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1'. 2 SUMMARY

The Broadview Acres injection wells have, been used to inject
an average of 184 spm into the alluvial aquifer during 1990. The
hazardous constituents of all alluvial water in Broadview. Felice
and Murray Acres has been reduced to concentrations below the State
standards. The pumpback collection wells produced an average of
239 gpm this monitoring period. This rate is effectively |
intercepting the present-day seepage. Operation of the Murray i

Acres collection system has continued during 1990 at an average
rate of 73.7 gpm. The Murray: Acres injection system has operated
at an average injection rate of 268 gpm for this period. Injection
into the Upper Chinle aquifer has averaged 30.4 gpm for 1990.

Water levels in the alluvial aquifer were monitored in
numerous- wells , The flow patterns of this aquifer during 1990 have
been similar to those observed since the Murray Acres injection
system has been in operation. The reversed ground-water flow
-direction between the Murray Acres injection wells and the pumpback
collection wells has been maintained this period. Water quality
concentrations during 1990 were also very similar to those of 1989.

Several wells were monitored in the Upper and Middle Chinle
o aquifers. The water levels for the Fall of 1990 in the Upper and
( Middle Chinle aquifers are similar to those presented in the last'' report (see Hydro-Engineering. 1990). The changed flow directions'

in the Upper Chinle aquifer have been maintained by injection into
well CWS. Water quality in these two aquifers was observed to be-
similar to those presented in 1989.

:

!
I qU

1.2-1

_



. . . _ _ . -

(' 1,3 RECOMMENDATIONS

Collection from wells K2, KE and Y near the scuth edge of the
small impoundment is recommended to be ~ started in 1991. Collection
wells E and 2 are recommended to be switched to i n.iecti on .
Collection well JC will be switched after concentrations near this
well are reduced. These changes should keep the elevated
concentrations in this area moving at a reasonable rate to the
north,

,

d.

.
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'2,0 ALLUVIAL-AQUIFER MONITORING

The alluvial aquifer te oitoring program is listed in Table
8,0-1 of Homestake's discharge plan, DP-200. Table 5-1 of Hydro-
Engineering (1989) presents the monitoring program with some
additional hazardous constituents added by the NRC. Alluvial
wells are monitored quarterly up gradient and down gradient of
Homestake's impoundment. Numerous alluvial wells are monitored in
each of the four subdivisions, Murray Acres, Broadview Acres,
'Felice Acres, and Pleasant Valley Estates. Drawing 2,0-1 presents
the location of all alluvial wells near the Homestake property.
This drawing should be referenced when using the other drawings- for
the alluvial well names. Samples from residential alluvial wells
815 and 840 were not obtained during the sampling period due to the
access problem,

,

i

O

,
. ) ,
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2.1 PUMPlNG AND INJECTION RATES

The Broadview Acres injection sysiem was operated at an
average rate of 184 gpm for 1990. Figure 2.1-1 presents the
monthly-average injection rates for the Broadview and Hurray Acres
injection systems. The Hurray Acres injection system averaged 268
gpm this period.

The monthly. collection rates for the Hurray Acres wells are
presented in Figure 2.1-2. The Hurray Acres collection rates have
recently declined.due to the restoration of the water quality at
some sites. 1 Hurray Acres collection wells, WR3, WRS. E, Z and JC
produced a total average collection rate of 73.7 gpm in 1990.
Pumpback collection wells DB, DE, DF, DG , DH, EE, SA, SB, SC, SE,-
DR, DS. Hl. SD4, DA2, DT, SQ and SR were used during this annual
period. - The collection wells have averaged a total pumping rate of

.

239 gpm in 1990. The pumpback collection system monthly collection
rates are also presented in Figure 2.1-2.

t(

ek'
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O
2,2 WATER LEVEL

Drawing 2.2-1 presents the Fall, 1990 water-level elevation
map for the alluvial aquifer near Homestahe's mill. This map shows
the limit of the alluvial aquifer due to saturation. These aquifer
limits are not shown on the alluvial concentration maps but limit
the extent of some contours. The- flow patterns in the alluvial
aquifer are very similar to those observed in Fall, 1989 (see
Drawing 2.3-1 of Hydro-Engineering 1990). One-foot contour
intervals are presented in the area of the pumpback collection
wells where space allows. All of the one-foot contours are not
shown directly adjacent to individual collection wells due to
-closeness of well spacing and map scale. The collection wells are
effectively intercepting seepage which is presently moving from the
large impoundment.

The ground water upgradient of the impoundment is moving at an
average rate of 0,5 ft/ day into the impoundment area. This ground
velocity is based on a gradient of 0.0033 ft/ft, a permeability of
30 ft/ day and an effective porosity of 0.2. The ground-water
velocity between well WR11 and the collection system is 0.15 f t/ day
(55 ft/yr). Ground water is moving at 0.7 ft/ day southwest of the
Murray Acres injection system. The estimate of the present rate of
ground water movir.g between the GW injection wells and well J is

< ~)(d 0.9 ft/ day (0.009 ft/ft gradient, 20 ft/ day permeability and 0.2
effective porosity). Injection needs to be moved farther to the
north to continue this higher rate of ground-water movement in this
direction.

Water levels in the HMC alluvial wells are presented on Table
2.2-1. Tables 2.2-2, 2.2-3, 2.2-4 and 2.2-5 Present the alluvial
water levels measured in the Murray Acres, Broadview Acres, Felice
Acres, and Pleasant Valley subdivision, respectively. Water levels

L in the alluvial aquifer have been fairly stable during the last
' year.

The Murray Acres collection wells WR3 and WR5 are maintaining
. their cones of depressions. Murray Acres collection wells E. Z and
JC have increased the gradient from Broadview Acres toward the
small impoundment. The addition of wells GW1, GW2 and GW3 to the

| Broadview Acres injection system has increased the reversed
piezometric gradient between wells I and J for 1990. The gradient
'toward well'J was significant during 1990 resulting in movement of
ground water with low concentration toward well J. A movement of
the injection closer to the small impoundment is needed to extend
the reversal beyond well J and upgradient of the impoundment.
Injection into wells GW1, GW2 and GW3 was started in January of
1990. Figure 2,2-1 shows the water-level elevation plot for wells

-

I, J and X.

t
L Water-level elevations for the alluvial aquifer near the

pumpback collection system at reversal wells DP and DQ are

2.2-1
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presented on Figure 2.2-2. Well DQ is south of well DP. which
prior to gradient reversal in this area of the alluvial aquifer was
downgradient. Pumping of the impoundment collection wells has
increased the reversed ground-water gradient in this area during
the last half of 1990. The water-level elevations in reversal
wells DO and DN show that the reverse gradient has been maintained
in this area of the D line of the collection system (see Figure
2.2-3). Water levels gradually dropped during 1990 with an
increased gradient resulting.

Water levels for two sets of reversal wells are presented for
the S line of the collection system. Reversal wells SP and SO are
just northeast of the majority of the S line of collection wells.
Figure 2.2-4 presents the water levels for these two wells and
shows that the gradient is reversed between wells SC and SP. The
gradient reversal in this area has been malatained in 1990. Wells
S1 and S2 are the two reversal wells down gradient of the S line
collection wells (see Drawing 2.0-1 for location). The data from
these two wells shows a strong reversal of the ground-water
downgradient of the S collection wells (see Figure 2.2-5).

A gradient reversal northeast of the Murray Acres injection
system between wells WRll and S3 exist. This gradient reversal is

h gradually moving elevated concentrations toward the S collectiond wells. Some increased injection or movement of the injection
closer to the collection wells may be needed to restore the aquifer
in this area in an acceptable period of time.

Figure 2.2-7 presents the water-level plots for alluvial wells
B, D1 and M5 which are located close to the lined evaporation pond.
This plot shows that the gradient has nearly been reversed between
wells B and Dl. A gradient does exist between both of these wells
and the compliance well M5 which is closer to the impoundment.

Figure 2.2-8 presents the water-level elevation plot for
alluvial wells Al and DZ. This data shows that a slight gradient
exist from wells Al and DZ. Ground water flow between these wells <

is controlled by the impoundment collection system.

The gradient south of the Broadview injection has also been
fairly steady (see water levels for wells CUB 3. 492 and 490 Figure
2.2-9). This figure shows that the water-level elevations in
Felice alluvial wells 492 and 490 are very similar and therefore
only a small southerly ground-water gradient exist in this area.

Water levels have been gradually declining in alluvial well
846 while the level in well 644 has been fairly steady (see Figure
2.2-16). The water-level decline in well 846 is probably caused by

(' a decline in injection rate in Broaoview Acres . Water levels have
x generally increased in well FB for the last. several years due to

the fresh water injection.
t
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TABLE'2.2-1-ALLUVIAL AQUIFER WATER LEVELS ^

WATER LEVEL ELEVATION - (FT-MBL)

. WELL NAME- DATE- WATER LEVEL
'

ELEVATION

f

'

Al -01/25/90 6527.75
-07/16/90 6528.70

B 01/25/90 6524.91
04/03/90 6525.27 i

07/17/90- 6525.46
10/17/90 6525.22

.B1 01/02/90 6524.55
01/26/90 6524.43
02/05/90 6524.48
03/05/90 '6524.69

,

04/02/90 .6524.40
04/17/90' 6523.89
05/07/90 6524.54 ;

06/04/90 6524.43-
07/11/90 6524.71 .

07/19/90 6524.67
08/06/90 6524.57
09/05/90 6524.49
10/02/90 6524.49
11/05/90 6524.31
12/04/90 6524.17
01/02/91 6523.-92. '

,

. - _r')- \'' - DB2 01/25/90 6511.62
06/04/90 6511.55' .

07/17/90. 6511.35.

'DC 01/02/90 6519.76
01/08/90 6519.67 ,

01/15/90 6519.82 ,

01/22/90= 6519.68
01/25/90 6519.79

L 01/29/90 6520.18
.

*

L 02/05/90- 6520.28
| 02/12/90 6519;88

02/19/90 .6519.87
02/26/90 6519.85
03/05/90 6520.00
03/12/90 6519.87
03/20/90 -6520.25
03/26/90 6519.67

' 04/02/90 6520.33
j 04/03/90 6519.63
' 04/09/90- 6519.70

04/17/90 6519.84
i '04/23/90 .6519.86-

L 04/30/90 6519.85
05/07/90 6519.65
05/16/90 6519.60

2.2- 13
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. TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS,'
~

WATER LEVEL ELEVATION-(FT-MSL)
,

[h .NELL NAME' DATE WATER LEVEL
>~' ELEVATION -

|

BC 05/21/90 6519.57
05/29/90: 6519.70
06/04/90 6519.38
06/11/90 6519.33

.'

06/18/90 6519.21
-06/28/90 6519.23
07/02/90 6519.21
07/11/90- 6519.18
07/16/90 .6519.20
07/17/90- 6519.19

,,

07/30/90 .6519.17
08/06/90 6519.22 ,

08/14/90 6519.43 {
08/21/90 6519.43

'

08/27/90 6519.43' +
'

09/05/90 6519.58
09/11/90. 6519.58
09/17/90 6519.55' g

09/27/90L 6519.47
10/02/90 6519.55
10/08/90 6519.45
10/15/90 6519.40

.10/18/90' 6519.29
-10/22/90: 6519.34
10/31/90 6519.37

/''O :g.~ 11/05/90 6519.39
: (./c 11/13/90 6519.32'

11/21/90 6519.47.
11/20/90 6519.30.
12/04/90 6519.13- t

12/11/90 6519.18
12/17/90 6519.16>

.12/27/90 '6519.033 .

01/03/91 '6518.86
01/07/91" 6518.80
01/14/91 6519.90
01/21/91- 6518.90

, ,

d ,.BP. 02/19/90 6526.96-
.c 05/10/90 6527.02'

~08/06/90 6526.64
11/29/90 6526.26

;C 01/02/90 6527.59
01/15/90- 6527.42
01/22/90 6527.31

-01/26/90 6527.44
02/05/90 6527.38
02/19/90 6527.28,

03/05/90 6527.38
03/20/90 6527.07
04/02/90 6527.13

() 2.2- 14
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (FT-MBL)

() WELL NAME DATE WATER LEVEL
ELEVATION

C 04/17/90 6527.29
-04/23/90 6527.44
05/07/90 6527.41 *

05/21/90 6527.27
06/04/90 6527.21
06/18/90 6527.29
07/02/90 6527.47
07/16/90 6527.33
07/17/90 6527.37
07/24/90 6527.41
08/06/90 6527.31
08/21/90 6527.34
09/05/90 6527.15
09/17/90 6527.11
10/02/90 6527.10
00/15/90 6527.13
10/31/90 6526.86
11/05/90 6526.86
11/21/90 6526.72
12/04/90 6526.64
12/17/90 6526.70
12/27/90 6526.58
01/02/91 6526.50
01/14/91 6526.59

-() - 01/08/90 6525.32
D1 01/02/90 6525.47

01/15/90 6525.38
01/22/90 6525.15
01/29/90 6525.50
02/05/90 6525.42
02/12/90 6525.54
02/19/90 6525.39
02/19/90 6525.39
02/26/90 6525.36
03/05/90 6525.60
03/12/90 6525.55
03/20/90 6525.23
03/26/90 6525.40
04/02/90 6525.33
04/09/90 6525.51
04/17/90 6525.48
04/23/90 6525.58
04/30/90 6525.53
05 07/90 6525.51/

05/10/90 6525.54
05/16/90 6525.33
05/21/90- 65I5.37
05/29/90 6525.47
06/04/90 6525.38
06/11/90 6525.46
06/18/90 6525.43

2.2- 15
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS -
WATER LEVEL ELEVATION (FT-MBL)

' '() WELL'NAME DATE WATER LEVEL _

ELEVATION''
.

)
D 1. 06/28/90 6525.13

'07/02/90 6525.60
07/11/90- 6525.46 |

07/10/90- 6525.44
07/30/90 6525.44
08/06/90 6525.35- ,

08/06/90 6525.40 |
08/14/90 6525.58 )
08/21/90 6525.42 4

108/27/90 6525.46
09/05/90 6525.40
09/11/90 6525.43
09/17/90 6525.42
09/27/90 6525.22
10/02/90 6525.40
10/08/90 6525.18
10/15/90 6525.13
10/22/90 6525.08
10/31/90 6525.13
11/05/90 6525.18
11/13/90. 6525.07
11/21/90 6525.04
11/28/90 6524.80
11/28/90 6524.77

.
12/04/90 6524.95

('i 12/11/90 6525.06
()? 12/17/90 6525.04

12/27/90 6524.91'
01/02/91 6524.90
01/07/91 6524.98
01/14/91 6524.90
01/21/91 6524.90-

DA2, '01/02/90 6504.95-
02/05/90 6503.34
03/05/90 6513.29-
05/09/90 6512.29'
06/05/90 6516.48sy.

06/07/90 6516.48'
07/05/90- 6562.79
08/14/90 6530.09
09/05/90 6543.79

-10/02/90 6543.60
'11/05/90 6506.64
12/04/90 6544.29
01/02/91 6517.88

DB' 01/02/90 6520.87
02/05/90 6522.34
03/05/90 6517.94
04/03/90 6520.89
05/09/90 6521.23

) . 2.2- 16

d



TABLE 2.2-1 ALLUVIAL AQUIFER UATER LEVELS
WATER LEVEL ELEVATION (FT-MBL)

'l

[i k l '
N' WELL NAME DATE WATER LEVEL

ELEVATION -
.

DB .6/05/90- 6521.66
06/07/90 6521.66-
07/05/90 6557.73
08/14/90 6556.23'
09/05/90 6554.23
10/02/90 6555.82
11/05/90 6541.89
12/04/90 6553.73
01/02/91 6523.83 s

DC 01/02/90 6516'.86
02/05/90 6517.26
03/05/90 6517.44
03/12/90 6517.46

'04/02/90 6515.27-
04/17/90 6515.73
05/07/90 6516.24
06/04/90 6516.68
07/02/90 65?.7.04
08/06/90 6 5 ; .' .18

i ,

08/08/90 652*.18
09/05/90 6515.21
10/02/90 6515.89'

11/05/90 6516.46
12/04/90 6516.94s ,

Jq 01/03/91 6516.99fy. .-
DD 03/13/90 6534.80

09/12/90 6534.71

DE- 01/02/90 6519.91
02/05/90 -6519.07
03/05/90. 6519.03
.04/03/90 6519.38
05/09/90 6520.54-

.06/04/90 6522.05 >

06/07/90 6522.05
07/05/90 6529.91

~08/14/90 6555.91'
09/05/90 6552.61
10/07/90 6521.11 ,

11/05/f? 6524.13
12/04/90 6517.81'
01/02/t 1 6518.76

EF 01/02/90 6523.06
02/05/90 6523.42

i. 03/05/90 6524.'32
04/03/90 6525.26
05/08/90 6525.29
06/04/90 6525.82-

.

06/07/90 6525.82
1

h 2.2- 17
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (FT-MBL)

WELL NAME DATE WATER LEVEL
ELEVATION ,,

DF 07/05/*0 6551.36
08/14/90 6555.66
09/05/90 6556.66
10/02/90 6522.85
11/05/90 #522.31

,

12/04/90 (522.16 1

01/02/91 6521.68

i DG 01/02/90 6513.01
02/05/90 6513.91
03/05/90 6513.34
04/03/90 6514.81
05/08/90 6520.66
06/04/90 6511.27
06/07/90 6511~.27
07/05/90 6565.01
08/14/90 6565.01
09/05/90 6557.81
10/02/90 6517.64
11/05/90 6517.90

'12/04/90 6558.69
-01/02/91 6518.89

DH 01/02/90 6525.33
02/05/90 .6526.24'

O. 03/05/90 6526.48
'> 04/03/90 6519.91

05/08/90 6526.94
06/04/90 6527.14
06/07/90 6527.14
07/05/90- 6549.21
08/14/90 6530.21
09/05/90- 6527.21
10/02/90 6526.82-
11/05/90 6526.63>

12/04/90 6526.71
01/02/91 *527.07

DM 01/02/90 6525.45-
01/08/90 6525.21
01/15/90 6525.11
01/22/90 6524.85
01/29/90 6525.19 .

02/05/90 6525.14
02/12/90 6525.23

.
02/19/90 6525.05
02/26/90 6524.99i

*

, 03/05/90 6525.35'

03/12/90 6525.19
03/12/90 6525.19
03/20/90 6524.93
03/26/90 6525.07

'p
V 2.2- 18
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TABLE 2.2-1 ALLUVIAL AQUIFER CATER LEVELS
WATER LEVEL ELEVATION (FT-MSL)

= (' WELL NAME DhTE WATER LEVEL
? ELEVATION;

DM 04/02/90 6525.01
04/09/90 6525.31
01/17/90 6525.16
| J/23/90 652b.59
04/30/90 6525.58
05/07/90 6525.51 >

05/16/90 6525.28
05/21/90 6525.26
05/29/90 6525.48
06/04/90 6525.35
06/11/90 6525.49
06/18/90 6525.39
06/28/90 6525.48
07/02/90 6525.57
07/11/90 6525.49
07/16/90 6525.50
07/24/90 6525.63
07/30/90 6525.50
08/06/90 6525.49
08/08/90 6525.49
08/14/90 6525.79
07/21/90 6525.43
08/27/90 6525.43
09/05/90 6525.35
09/11/90 6525.44

(-}' 09/17/90 6525.34
(_j 09/27/90 6524.90

10/02/90 6524.94
10/08/90 6524.89
10/15/90 6524.80
10/22/90 6524.75
10/31/90 6524.83
11/05/90 6524.86
11/13/90 6524.76
11/21/90 6524.70
11/28/90 6524.42
12/04/90 6524.51
12/11/90 6524.78
12/17/90 6524.83
12/27/90 6524.98
01/02/91 6524.48
01/07/91 6524.46
01/14/91 6524.63
01/21/91 6525.58

DN 01/02/90 6526.00
01/0P/90 6525.83
01/15/90 .6525.88
01/22/90 6525.72
01/29/90 6525.98
02/05/90 6525.87
02/12/90' 6525.92

.([) 2.2- 19

|
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TABLE 2.2-1 ALLUVIAL AQUIFER CATER LEVELS
WATER LEVEL ELEVATION (r7 MSL)

I'~) WELL NAME DATE WATER LEVEL i

!\/ ELEVATION

DN 02/19/90 6525.79
02/26/90 6525.71 j
03/05/90 6525.95
05/12/90 6525.62 f

'

03/20/90 6b25.61-

03/26/90 6525.73
04/02/90 6525.54 ,

04/09/90 6525.78
04/17/90 6525.87
04/23/90 6525.96 )
04/30/ 90 6525.96

*05/07/90 6525.99
05/16/90 6525.80
05/21/90 6525.84
05/29/90 6525.95
06/04/90 6525.88
06/11/90 6525.94
06/18/90 6525.91
06/28/90 6526.00
07/02/90 6526.08
07/11/90 6526.00
07/16/90 6525.98
07/24/90 6526.07
07/30/90 6525.98
08/06/90 6525.97

- ('s 08/14/90 6526.10
(-) 08/21/90 6526.00 '

08/27/90 6526.04
09/05/90 6525.39 |

09/11/90 6526.04
09/17/90 6526.03

-

09/27/90 6525.94
10/02/90 6526.03
10/08/90 6525.84

.10/15/90 6525.78
10/22/90 6525.73
10/31/90 6525.73
11/05/90 6525.75
11/13/90 6525.69
11/21/90 6525.63
11/28/90 6525.43
12/04/90 6525.48 '

|
'

L 12/11/90 6525.68
! 12/17/90 6525.66

12/27/90 6525.53
01/02/91 6525.41
01/07/91 6525.44
01/14/91 6525.60
01/21/91 6525.60

DNR 01/02/90 6527.58
02/05/90 6527.06

() 2.2- 20
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TABLE 2.2-1 ALLUVI AL AQUIFER WATER LEVELS 1

WATER LEVEL ELEVATION (FT-MBL)

h) WELL NAME DATE WATER LEVEL
''~ ELEVATION

DNR 03/05/90 6527.07
04/02/90 -6527.21
04/17/90 6527.55 j

05/07/90 6527.57
l'05/16/90 6527.31

06/04/90 6527.39 )
07/02/90 6527.43 j

08/06/90 6527.53 ,

09/05/90 6527.77
10/02/90 6527.714

11/05/90 6528.21
12 90 6527.88
01 91 6527.94

DO 01/02/90 6524.65
01/08/90 6524.08
01/15/90 6523.20
01/22/90 6522.90
01/29/90 6523.29
02/05/90 6523.24
02/12/90 6523.35
02/19/90 6523.15
02/26/90 6523.14
03/05/90 6523.54

~ 03/12/90 6523.31

'( ) 03/20/90 6523.01
03/26/90 6523.20
04/02/90 6523.56
04/09/90 6523.81.
04/17/90 6523.93
04/23/90 6524.05
04/30/90 6524.05
05/07/90 6524.01
05/16/90 6523.78
05/21/90 6523.78
05/29/90 '6523.05
06/04/90 6523.88
06/11/90 6524.28
06/18/90 6523.9V
06/28/90 6524.17
07/02/90 6524.26
07/11/90 6523.92,

07/16/90 6524.22
07/24/90 6524.43 ,

07/30/90 6524.28
08/06/90 6524.27
08/14/90- 6524.48
08/23/90 6524.26
08/27/90 6524.26
09/05/90 6524.18
09/11/90 6524.29
09/17/90 6524.22

2.2- 21
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS 1

WATER LEVEL ELEVATION (YT-MSL)

[^^) WELL NAME DATE WATER LEVEL
k/ ELEVATION

DO 09/27/90 6522.97
, '

10/02/fs 6523.19
10/08/9 6523.06
10/15/90 6523.02
10/22/90 6523.02
10/31/90 6523.14 >

11/05/90 6523.20
11/13/90 6523.16

'

11/21/90 6523.03
11/28/90 6523.06
1P/04/90 6522.89
12/11/90 6523.21
12/17/90 6523.22
12/27/90 6523.66
01/02/91 6522.90
01/07/91 6522.89 +

O2/14/91 6523.06
01/21/31 6522.96

DP 01/02/90 6525.84 1

01/o8/90 6525.30
01/15/90 6525.39

'

01/22/90 6525:16'

01/29/90 6525.56
02/05/90 6525.45

/ 02/12/90 6525.52
~

\ 02/19/90 6525.39
02/26/90 6525.30
03/05/90 6525.77
03/12/90 6525.68
03/19/90 6525.69
03/26/90 6525.87
04/02/90 6525.90
04/09/90 6526.29
04/17/90 6526.82
04/23/90 6527.15
04/30/90 6527.34
05/07/90 6526.39
05/16/90 6526.21
05/21/90 6526.25
06/01/90 6526.5?

L 06/04/90 6526.40
06/11/90 6526.64
06/18/90 6526.72
06/28/90 6526.91

L 07/02/90 6526.89
07/11/90 6527.41|' 07/16/90 6526.84
07/24/90 6527.31
07/30/90 6527.36
08/06/90 6527.52
08/14/90 6527.12

'

I 2.2- 22
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS ,

WATER LEVEL ELEVATION (FT-MSL) *

-WELL NAME DATE WATER LEVEL
ELEVATION

'

DP 08/21/90 6526.39
*08/27/90 6525.87

09/05/90 6525.82
09/11/90 6525.54
09/17/90 6525.25
09/27/90 6525.05
10/02/90 6525n21
10/08/90 6525.00
10/15/90 6524.90
10/22/90 6524.84
10/24/90 6524.fi
10/31/90 6524.7t
11/05/90 6524.79
11/13/90 6524.67
11/21/90 6524.73
11/28/90 6524.41
12/04/90 6524.47
12/11/90 6524.99
12/17/90 6525.12
12/27/90 6524.72
01/02/91 6524.55
01/07/91 6524.57
01/14/91 6524.84
01/ 21/ 9.*. 6524.74

) DQ 01/02/90 6526.32
01/08/90 6526.12
01/15/90 6526.0S *

01/22/90 6525.86
01/29/90 6526.21
02/05/90 6526.09
02/12/90 6526.16
02/19/90 6526.01
02/26/90 6525.92
03/05/90 6526.33

L 03/12/90 6526.35
03/19/90 C626.11
03/26/90 6526.36
04/02/90 6526.37
04/09/90 6526.66
04/17/90 6527.13:

04/23/90 6527.29
04/30/90 6527.42
05/07/90' 6526.88
05/16/90 6526.67
05/21/90 6526.68
06/01/90 6526.92

i

| 06/04/90 6526.80 ,

1 06/11/90 6526.96
06/18/90 6527.02

L '06/28/90 6527.18
07/02/90 6527.21

2.2- 23
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION ( PT-MS L)

() WELL NAME DATE WATER LEVEL
ELEVATION

DQ 07/11/90 6527.31
07/16/90 6527.16
07/24/90 6527.43
07/30/90 6527.44
08/06/90 6527.56
08/14/90 6527.31
08/21/90 6526.59
08/27/90 6526.54
09/05/90 6526.41
09/11/90 6526.37
09/17/90 6526.10
09/27/90 6525.87
10/02/90 6526.02
10/08/90 6525.81
10/15/90 6525.71
10/22/90 6525.63
50/31/90 6525.61
11/05/90 6525.64
11/13/90 6525.48
11/21/90 6525.53
11/28/90 6525.23
11/28/90 6525.20
12/04/90 6525.28
12/11/90 6525.70
12/17/90 6525.83

O 12/27/90 6525.46
01/02/91 6525.36
01/07/91 6525.36
01/14/91 6525.56
01/21,'91 6S25.51

DS 01/02/90 6519.11
02/05/90 6510.08
03/05/90 6509.94
04/03/90 6513.61
05/09/90 6513.76
06/04/90 6518.25
06/07/90 6518.25
07/05/90 6516.16
08/14/90 6563.46
09/05/90 6514.46
10/02/90 6517.37
11/05/90 6510.27
12/04/90 6510.46
01/02/91 6508.73

DX 01/02/90 6523.70
02/05/90 6523.63
03/05/90 6523.92
05/08/90 6525.17
06/04/90 6525.50
06/07/90 6525.50

2.2- 24
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I

TABLE 2.2-1 ALLUVIAL AQUIFER CATER LEVELS i

WATER LEVEL ELEVATION (FT-MSL) ,

'

(~l WELL NAME DATE WATER LEVEL i
'/' ELEVATION 1-

DX 07/05/90 6525.75
08/14/90 6563.55
09/05/90 6521.75
10/02/90 6520.89
11/05/90 6520.36 !

12/04/90 6519.55 .'

01/02/91 6519.33 ,

I
DZ 01/02/90 6527.97

01/08/90 6527.57
01/15/90 6527.80
01/22/90 6527.47
01/29/90 6527.86
02/05/90 6527.84

*

02/12/90 6527.84
02/19/90 6527.66
02/26/90 6527.55
03/05/90 6528.01 ;

03/12/90 6527.87
03/19/90 6527.49
03/26/90 6527.86
04/02/90 6527.08
04/09/90 6527.33
04/17/90 6527.59

- 04/23/90 6527.83 ,

(~T 04/30/90 6527.90
\,_/ 05/07/90 6527.66

05/16/90 6527.44
05/21/90 6527.41
05/29/90 6527.71
06/04/90 6527.47
06/11/90 6527 61
06/18/90 6527.60
06/28/90 6527.84
07/02/90 6527.86
07/11/90 6527.84
07/16/90 6527.93
07 24/90 6528.15
07 30/90 6528.11
08 06/90 6528.19
08/14/90 6528.04
08/21/90 6527.64

"

08/27/90 6527.51
09/05/90 6527.39
09/11/90 6527.44
09/17/90 6527.35
09/27/90 6527.28
10/02/90 6527.36
10/08 90 6527.26
10/15 90 6527.16
10/18 90 6527.08
10/22/90 6527.10

'k ) 2.2- 25
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TABLE 2 2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (FT-MSL) ,

-( ) WELL NAME DATE WATER LEVEL !

' ELEVATION

DZ- 10/31 90 6527.09
11/05 to 6527.10 t

11/13 90 6526.94'

11/21/90 6527.07
11/28/90 6526.91
12/04/90 6526.83
12/11/90 6527.26
12/17/90 6527.42
12/27/90 6527.00
01/02/91 6526.93 :
01/07/91 6527.21 <

*01/14/91 6527.16
01/21/91 6527.16 ,

E 01/02/90 6522.69
02/05/90 6522.71
03/05/90 6523.79
04/03/90 6523.10 ;

05/09/90 6523.06-
06/05/90- 6523.52

,

06/07/90 6523.52
07/05/90 6523.68
08/14/90 6524.48
09/05/90 6522.48
10/02/90 6515.90

(']- 11/05/90 , 6535.26
12/04/90 6516.48
01/03/91 6512.62

F 01/29/90 6529.25
04/19/90 6529.11
07/17/90 6528.71
10/24/90 6528.75.

FB 01/26/90 6527.34
04/19/90 6527.49
07/17/90 6527.31
10/24/90 6527.28

G 01/03/90 6561 51
02/07/90 6561.81

| 03/06/90 6560.83 -

j' 04/03/90 6560.89
05/09/90 6562.02
06/06/90 6562.05
07/03/90 6560.88
08/06/90 6561.93
08/15/90 6559.33
09/06/90 6560.03
10/03/90 6561.90
11/06/90 6559.99
12/05/90 6560.23

[ () 2.2- 26
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (FT-MSL)-

WATER LEVELDATEB

O WELL NAME ELEVATION
'

6561 7901/02/91G
6559 2501/03/90 6552 23GA 02/07/90 6561.2603/06/90 6561 3604/03/90 6560 8005/09/90 6561 8106/06/90 6561.1607/03/90 6559.2608/15/90 6559 2609/06/90 6560.0010/03/90 6560.1111/06/90 6J59.4612/05/90 6561.4201/02/91
6561.9401/03/90 6557 20GD 02/07/90 6560.7403/06/90 6562.6704/03/90 6562.6405/09/90 6562.7206/06/90 6561.4907/03/90 6562.1408/06/90 6559.0408/15/90 6560.7409/06/90 6561.290 10/03/90 6561.6011/06/90 6560.8412/05/90 6562.0001/02/91

6562.4801/03/90 6564.03GC 02/07/90 6562.5303/06/90 6558.0504/03/90 6563.0105/09/90 6564.2106/06/90 6563.3807/03/90 6563.2308/06/90 6563 2308/15/90 6563.0309/06/90 6564.0510/03/90 6563.0911/06/90 6562.5312/05/90 6563.6701/02/91
6562.3001/03/90 6564.16GD 02/07/90 6564.2803/06/90 6560.2804/03/90 6564.0505/09/90 6564.2406/06/90

2.2- 27
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (FT-MBL)

'

WELL NAME DATE WATER LEVEL
'

ELEVATION'

GD 07/03/90 6561.68
08/06/90 6564.48
08/15/90 6563.88
09/06/90 6563.28
10/03/90 6563.96' -

11/06/90 6564.88
12/05/90 6562.98
01/02/91 6563.82

GE 01/03/90 6560.54
02/07/90 6563.27
03/06/?0 6562.27
04/03/90 6561.57
05/09/90 6562.97.
06/06/90. 6562.99
07/03/90 6562.47
08/06/90 6562.97
08/15/90 6562.67

- 09/06/90 6562.77
10/03/90 6563.80
11/06/90 6563.31
12/05/90 6562.97
01/02/91 6563.27

GF 01/03/90 6563.18 *

(G 02/07/90 6564.45
'd 03/C5/90 6563.20 ,

04/03/90 6563.32
05/09/90 6564.35
06/06/90 6565.05
07/03/90 6563.22
08/06/90 6564.00
08/15/90 6564.20 ,

09/06/90 6562.60
10/03/90 6563.12
11/06/90 6563.99
12/05/90 6561.60-
01/02/91 6564.37

GG 01/03/90 6560.53
02/07/90 6561.61
03/06/90 6562.41
04/03/90 6554.44
05/09/90 6562.11
06/06/90 6561.70
07/03/90 6561.66
08/06/90 6561.56- ,

08/15/90 6560.16
09/06/90 6560.16
10/03/90 6560.80
11/06/90 6561.23
12/05/90 6560.86

2.2- 28
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TABLE 2.2-1 ALLUVIAL AQUIFER CATER LEVELS
t WATER LEVEL ELEVATION (FT-MBL)

WELL NAME DATE WATER LEVEL
b ELEVATION ,,

GG 01/02/91 6561.50

Gu 06/04/90 6528.97-

12/05/90 6528.29

GI 01/03/90 656).21
02/07/90 656d.55
03/06/90 6564.11
04/03/90 6563.41
05/09/90 6563.76
06/06/90 6564.39
07/03/90 6560,11

08/06/90 6564.16
08/15/90 6560.81
09/06/90 6562.61
10/03/90 6563.77
11/06/90 6564.58
12/05/90 6563.61
01/02/91 6564.24

GJ 01/03/90 6564.39 |

02/07/90 6564.68
03/06/90 6552.38
04/03/90 6564.70
05/09/90 6564.43

(~ 06/06/90 6565.06
* - 07/03/90 6562.98

08/06/90 6563.88 m

08/15/90 '6562.98
09/06/90 6561.88
10/03/90 6564.35
11/06/90 6564.52*

12/05/90 6563.88
01/02/91 65Cl.74

,

GK 01/03/90 6562.27
02/07/90 6565.46
03/06/90 6563.11
04/03/90 6565.49
05/09/90 6565.00
06/06/90 6565.68
07/03/90 6562.91
08/06/90 6564.71
08/15/90 6563.91
09/06/90 6563.11
10/03/90 6565.66
11/06/90 6564.28' '

12/05/90 6563.51
01/02/91 6565.59

GL 01/03/90 6561.63
02/07/90 6565.45

2.2- 29
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
! WATER LEVEL ELEVATION (FT-HSL)

WELL NAME DATE WATER LEVEL
ELEVATION

GL 03/06/90 6565.40
04/03/90 6564.52
05/09/90 6565.62
06/06/90 6566.12
07/03/90 6563.65
08/06/90 6565.80
08/15/90 6564.15
09/06/90 6562.15
10/03/90 6563.81
11/06/90 6565.77
12/05/90 6564.15
01/02/91 6565.21

GM 01/03/90 6565.35
02/07/90 6566.55
03/06/90 6566.15
04/03/90 6566.41
05/09/90 6565.80
06/06/90 6566.57
07/03/90 6563.65
08/06/90 6565.70
08/15/90 6566.65
09/06/90 6562.65
10/03/90 6566.47
11/06/90 6566.22

0 12/05/90 6564.15
01/02/91 6565.94

GN 01/03/90 6565.43
02/07/90 6566.80
03/06/90 6566.30
04/03/90 6566.67
05/09/90 6566.89
06/06/90 6567.11
07/03/90 6563.05
08/06/90 6565.25
08/15/90 6566.05
09/06/90 6564.05
10/03/90 6566.80
11/06/90 6566.44
12/05/90 6563.55
01/02/91 6566.66

GO 01/03/90 6558.12
01/09/90 6560.59
03/06/90 6560.59
04/03/90 6559.67
05/09/90 6558.46
06/06/90 6562.04
07/03/90 6560.59
08/06/90 6562.09
08/15/90 6561.29

2.2- 30
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TABLE 2.2-1 A1.LUVIAL AQUIFER WATER LEVELS,

I WATER LEVEL ELEVATION (PT-M8L)

WELL NAME DATE WATER LEVEL
ELEVATION

GO 09/06/90 6560.f.'

10/03/90 6561.73
,

11/06/90 6562.63 ,

12/05/90 6561.79
01/02/91 6562.65

GP 01/03/90 6558.14
02/07/90 6564.02
03/06/90 6562.67
04/03/90 6557.21
05/09/90 6563.92
06/06/90 6563.75
07/03/90 6561.96
08/06/90 6562.27
08/15/90 6560.47
09/06/90 6562.07
10/03/90 6563.94
11/06/90 6562.51
12/05/90 6563.17
01/02/91 6563.44

GW1 02/07/90 6536.27
03/06/90 6560.27
04/03/90 6563.94
05/09/90 6563.45
06/06/90 6564.73

(0s 07/03/90 6562.92
08/06/90 6563.97
08/15/90 6562.57
09/06/90 6562.27
10/03/90 6563.77
11/06/90 6564.04
12/05/90 6562.47-
01/02/91 6563.95

GW2 02/07/90 6531.88
03/06/90 6565.08
04/03/90 6546.43
05/09/90 6560.99
06/06/90 6565.33
07/03/90 6561.58
08/06/90 6564.98
08/15/90 6558.08
09/06/90 6562.08
10/03/90 6565.25
11/06/90 6565.83
12/05/90 6562.08'
01/02/91 6562.87

GW3 02/07/90 6547.28
03/06/90 6565.03
04/03/90 6564.05

() 2.2- 31
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TADLE 2.2-1 ALLUVIAL AQUIFER CATER LEVELS
- WATER LEVEL ELEVATION (PT-MSL)

[]- WELL NAME DATE WATER LEVEL
' ELEVATION

GW3 05/09/90 6561.76
06/06/90 6565.72
07/03/90 6564.78
08/06/90 6565.08
08/15/90 6563.28
09/06/90 6560.28
10/03/90 6564.98
11/06/90 6565.82
12/05/90 6563.78
01/02/91 6564.85

I 01/29/90 6530.04
04/27/90 6529.88
07/17/90 6528.72
10/24/90 6529.82

J 06/04/90 6526.64
12/05/90 6526.36

JC 01/02/90 6523.34
02/05/90 6523.84
03/05/90 6523.80
04/03/90 6523.19
05/09/90 6522.16
06/05/90 6522.59

0 06/07/90 6522.59
%> 07/05/90 6523.34

08/14/90 6523.34
09/05/90 6520.84
10/02/90 6514.19
11/05/90 6515.34
12/04/90 6516.34
01/03/91 6515.24

K2 04/28/90 6528.37
10/26/90 6528.22

KM 04/28/90 6528.01
10/26/90 6527.79

KZ 04/28/90 6528.06
10/26/90 6527.83

M4 05/29/90 6521.90
10/18/90 6521.78

M5 10/17/90 6522.67

MA 01/03/90 6569.44
02/06/90 6570.95
03/06/90 6569.72
04/04/90 6570.74

( 2.2- 32
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TABLE 2.2-1 ALLUVI AL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (FT-MBL)

O WELL NAME DATE WATER LEVELV ELEVATION
,

MA 04/19/90 6553.22
05/09/90 6571.88 .

06/05/90 6569.01
07/06/90 6570.22
08/15/90 6570.62
09/06/90 6569.22

'
,

10/03/90 6569.01
11/05/90 6572.09
12/07/90 6570.22
01/02/91 6570.98

MB 01/03/90 6571.74
02/06/90 6570.63
03/06/90 6571.06
04/04/90 6571.03
04/19/90 6568.06
05/09/90 6567.54
06/05/90 6571.54
07/06/90 6569.16
08/15/90 6569.36
09/06/90 6567.96
10/03/90 6571.43
11/05/90 6571.09
12/05/90 6569.56
01/02/91 6568.92

.
MC 01/03/90 6554.11

02/06/90 6554.06
03/06/90 6569.56
04/04/90 6571.15
04/19/90 6564.06
05/09/90 6568.80 i

06/05/90 6568.44 ,

07/06/90 6565.56
08/15/90 6569.06 *

09/06/90 6568.46
10/03/90 6571.54
11/05/90 6570.72
12/05/90 6570.56
01/02/91 6571.64

MD 01/03/90 6569.70
02/06/90 6570.82
03/06/90 6568.46
04/04/90 6569.43
04/19/90 6564.46
05/09/90 6569.93
06/05/90 6569.03
07/06/90 6567.96
08/15/90 6568.06
09/06/90 6563.96
10/03/90 6570.48

2.2- 33

.

- r . . . , - . _ . _ , .. . . , . . . _ - . . . - . - , . , . . _ _ _ -- - - ~ . -



_ _ _ - _ _ _ - _ _ _ _ _ _ - _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _

TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELD
WATER LEVEL ELEVATION (FT-MBL)

'() WELL NAME DATE WATER LEVEL
ELEVATION

MD 11/05/90 6569.36
12/05/90 6569.46
01/02/91 6570.62

ME 01/03/90 6555.79
02/06/90 6570.15
03/06/90 6568.82
04/04/90 6568.86
04/19/90 6561.92
05/09/90 6569.71
06/05/90 6566.72
07/06/90 6569.92
08/15/90 6569.92
09/06/90 6564.92
10/03/90 6570.68
11/05/90 6568.77
12/05/90 6568.92
01/02/91 6569.28

HF 01/03/90 6569.13
02/06/90 6570.41
03/06/90 6569.28
04/04/90 6571.55
04/19/90 6565.78
05/09/90 6567.73
06/05/90 6566.93
07/06/90 6567.28
08/15/90 6566.48
09/06/90 6566.58*

10/03/90 6571.65
11/05/90 6570.18
12/05/90 6569.78
01/02/91 6570.35

MG 01/03/90 6571.63
02/06/90 6572.40
03/06/90 6572.08
04/04/90 6571.52
04/19/90 6565.08
05/09/90 6569.84
06/05/90 6568.58
07/06/90 6569.08
08/15/90 6571.58
09/06/90 6569.08
10/03/90 6571.74
11/05/90 6571.58
12/05/90 6571.08
01/02/91 6570.98

MH 01/03/90 6571.92
02/06/90 6573.32
03/06/90 6572.67

) 2.2- 34
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TABLE 2.2-1 AL1UVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (FT-MSL)

() WELL NAME DATE WATER LEVEL'

ELEVATION

MH 04/04/90 6572.84 ,

04/19/90 6563.92
05/09/90 6571.82 '

06/05/90 6573.40 ,

,*

07/06/90 6569.42 -

08/15/90 6571.12
09/06/90 6572.02
10/03/90 6572.28
11/05/90 6572.10
12/05/90 6570.42
01/02/91 6572.49

,

MI 01/0S/90 6570.59
02/06/90 6575.63
03/06/90 6575.27
04/04/90 6573.02
04/19/90 6568.27
05/09/90 6573.27
06/05/90 6575.99
07/06/90 6571.27
08/15/90 6573.67
09/06/90 6575.27
10/03/90 6575.75
11/05/90 6575.31
12/05/90 6572.87'

7-
;g 01/02/91 6574.14

MJ 01/03/90 6574.98
'02/06/90 6574.97
03/06/90 6575.11
04/04/90 6571.78
04/19/90 6563.10
05/09/90 6574.11
06/05/90 6573.66
'07/06/90 6574.01
08/15/90 6574.61
09/06/90 6574.81
10/03/90 6574.53
11/05/90 6574.89
12/05/90 6573.81
01/02/91 6574.49

N 05/23/90 6532.99
12/04/90 6532.92

NC 01/30/90 6536.29
,

04/27/90 6536.24
07/16/90 6b36.27

-10/26/90 6536.35

ND- 10/17/90 6542.90

O
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TABLE 2.2-1 ALLUVIAL AQUIFER UATER LEVELS
WATER LEVEL ELEVATION (PT-MSL)

O WELL NAME DATE WATER LEVEL
ELEVATION

O 05/23/90 6538.98
12/04/90 6539.03

P 01/02/90 6538.52
02/05/90 6538.52
03/05/90 6538.56
03/13/90 6538.53
04/02/90 6f38.48
05/07/90 6538.55
06/04/90 6538.53
06/04/90 6538.54
07/02/90 6538.56
08/06/90 6538.50
09/05/90 6538.57
09/12/90 6538.60
10/02/90 6538.62
11/05/90 6538.62
12/03/90 6538.52
12/04/90 6538.48
01/03/91 6538.5.*

PM 01/02/90 6527.81
01/15/90 6527.7f
01/22/90 6527.47

0 02/05/90 6527.66
02/19/90 6527.54
03/05/90 6527.81
03/06/90 6527.55
03/20/90 6527.34
04/02/90 6527.33
04/17/90 6527.01
04/23/90 6527.64
05/07/90 6527.58
05/21/90 6527.36
06/01/90 6527.50
06/04/90 6527.40
06/18/90 6527.39
07/02/90 6527.57
07/16/90 6527.39
07/24/90 6f27.48
08/06/90 6527.28
08/06/90 6527.30
08/21/90 6527.32
09/05/90 6527.29
09/17/90 6527.27
10/02/90 6527.34
10/15/90 6527.07
10/31/90 6527.09
11/05/90 6527.12
11/21/90 6526.94
11/28/90 6526.70
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION ( PT-MS L)

(~ WELL NAME DATE WATER LEVELD) ,

ELEVATION i

PM 12/04/90 6526.96
12/17/90 6526.95
12/27/90 6526.86
01/02/91 6526.75
01/14/91 6526.44 3

Q 03/13/90 6546.54
09/12/90 6546.67

1

R 03/13/90 6557.09
09/12/90 6557.29

8 01/02/90 6524.58
01/08/90 6524.44
01/15/90 6524.52 ,

01/22/90 6524.47
01/29/90 6524.67
02/05/90 6524.65
02/12/90 6524.70
02/19/90 6524.71
02/26/90 6524.72
03/05/90 6524.95
03/12/90- 6524.82
03/20/90 6524.62
03/26/90 6524.74
04/02/90 6524.61

V(') 04/09/90 6524.71
.

04/17/9b 6524.75
04/23/90 6524.85
04/30/90 6524.87
05/07/90 6524.81
05/16/90 6524.67
05/21/90 6524.67
05/29/90 6524.77
06/04/90 6524.66
06/06/90 6524.64
06/11/90 6524.52
06/18/90 6524.43
06/28/90- 6524.37
07/02/90 6524.38
07/11/90 6524.27
07/16/90 6524.26
07/24/90 6524.30
07/30/90 6524.20
08/06/90 6524.47
08/14/90 6524.31
08/21/90 6524.19

*

08/27/90 6524.25
09/05/90 6524.31
09/11/90 6524.35
09/17/90 6524.35
09/27/90 6524.27

I 2.2 37

- . _ _ - -



__. . . _ _ _ _ __ _ _ _ _ . . _ _ . _ _ . .

TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (FT-MSL)

l'h( ) WELL NAME DATE WATER LEVEL
ELEVATION

B 10/02/90 6524.34
10/08/90 6524.19
10/15/90 6524.16'

10/22/90 6524.13
10/31/90 6524.15
11/05/90 6524.18
11/13/90 6524.15
11/21/90 6524.17
11/28/90 6524.09
12/03/90 6524.10
12/04/90 6524.10
12/11/90 6524.15
12/17/90 6524.02
12/27/90 6523.87
01/02/91 6523.79
01/07/91 6523.77
01/14/91 6523.82
01/21/91 6523.72

' B1~ -01/02/90 6519.37
01/08/90 6519.29
01/15/90 6519.40 >

01/22/90- 6519.40
01/29/90 6519.74
02/05/90 6519.90

7
(~ ) . 02/12/VO 6519.69

02/19/90_ 6519.68
02/26/90 6519.67
03/05/90 6519.68
03/12/90 6519.53
03/20/90 6519.33
03/26/90 6519.36
04/02/90 6519.27
04/09/90 6519.26
04/17/90 6bl9.42
04/23/90 6519.51
04/30/90 6519.48
05/07/90 6519.26
05/16/90 6519.22
05/21/90 6519.25
05/29/90 6519.24
06/04/90 6519.14
06/11/90 6519.01'
06/18/90 6518.94
06/28/90 6518.81
07/02/90 6518.81
07/16/90 6518.80
07/24/90 6518.83

i 07/30/90 6518.80
08/06/90 6517.87

, 08/14/90 6519.03
| 08/21/90 6519.06
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TABLE 2.2-1 ALLUVIAL AQUITER WATER LEVELS
ATER LEVEL ELEVATION (FT-MBL)

O Ett xxxE oxrE *arER tEvEt
ELEVATION

D1 08/27/90 6519.16
09/05/90 6519.37
09/11/90 6519.34
09/17/90 6519.25
09/27/90 6519.14
10/02/90 6519.20
10 08/90 6519.10
10 15/90 6519.08
10 22/90 6519.07
10/31/90 6519.08
11/05/90 6519.15
11/13/90 6519.04
11/21/90 6519..

11/28/90 6518 '

12/04/90 6,50'

12/11/90 E;

12/17/90 6.
12/27/90 0
01/03/91 65 t

01/07/91 6510.0v
01/14/91 6517.93
01/21/91 6517.98

82 01/02/90 6520.
03/08/90 6520.0.
01/15/90 6520.19
0a/22/90 6520.14
01/29/90 65T'.17
02/05/90 65L .52
02/12/90 6520.41
02/19/90 6520.39
02/26/90 6520.38
03/05/90 6520.40
03/12/90 6520.26
03/20/90 6520.05
03/26/90 6520.12
04/02/90 6520.99
04/09/90 6520.01
04/17/90 6520.12
04/23/90 6520.19 |
04/30/90 6520.27
05/07/90 6520.04
05/16/90 6519.93
05/21/90 6519.95
05/29/90 6519.96
06/04/90 6519.87
06/11/90 6519.79
06/18/90 6519.76
06/28/90 6519.69
07/02/90 6519.72
07/11/90 6519.68
07/16/90 6519.65
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.

TABLE 2.2-3 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION ( FT-MB L)-

b) WELL NAME DATE WATER LEVEL
^ ''' ELEVATION

82 07/24/90 6519.71
,

07/30/90 6519.64
08/06/90 6519.68
08/14/90 6519.8/
08/21/90 6519.84
08/27/90 6519.95
09/05/90 6520.09
01,11/90 6520.07
09/17/90 6520.00
09/27/90 6519.89
10/02/90 6519.96 i

10/08/90 6519.83
10/15/90 6519.81
10/18/90 6519.83
10/22/90 6519.81
10/31/90 6519.81
11/05/90 6519.87
-11/13/90 6519.79

,

11/21/90 6519.82
11/28/90 6519.65
12/04/90 6519.49
12/11/90 6519.42
12/17/90 6539.23
12/27/90 5520.36
01/03/91 6519.03

._} 01/07/91 6518.97(
k 01/14/91 6518.91

01/21/91 6518.96

83 10/16/90 6520.65

84 10/16/90- 6519.09

BA 01/02/90 6519.91
02/05/90 6519.58
03/05/90 6512.23-
04/03/90 6511.48
05/09/90 6511.73
06/05/90 6511.95

-06/07/90 6511.95
07/05/90 6511.56
08/14/90 6559.96
09/05/90 6520.16
10/02/90 6511.11
11/05/90 6511.16
12/04/90 6511.16
01/02/91 6510.13

SD 01/02/90 6515.91
02/05/90 6516.29
03/05/90 6516.69
04/03/90 6516.14'

(O
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TABLE 2.2-1 ALLUVIAL AQUIFER CATER LEVELS
WATER LEVEL ELEVATION (PT-MSL) ,

- r]', WELL NAME DATE WATER LEVEL
ELEVATION

SD 05/09/90 6516.34
06/05/90 6516.34
06/07/90 6516.34
07/05/90 6554.79
08/14/90 6561.29
09/05/90 6544.79
10/02/90 6511.37
11/05/90 6511.55
12/04/90 6539.29
01/02/91 6510.60

SC 01/02/90 6512.50
02/05/90 6512.74
03/05/90 6514.91
04/03/90 6512.80
05/09/90 6514.37 ry

06/05/90 6512.35
06/07/90 6512.35
07/05/90 6564.23
08/14/90 6528.53
09/05/90 6552.53
10/02/90 6514.07
11/05/90 6533.69
12/04/90 6546.03
01/02/91 6513.14

() SD4 01/02/90 6506.40
02/0.f90 6506.84
03/05/90 6507.90
05/09/90 6505.02
06/05/90 6515.08
06/07/90 6515.08
07/05/90 6537.60

'

48/14/90 6559.60
09/05/90 6527.90
30/02/90 6533.05
11/05/90 6504.35
12/04/90 6555.90
01/02/91 6506.50

SE 01/02/90 6504.60
02/05/90 6520.85
03/05/90 6515.32
04/03/90 6515.24
05/09/90 6514.86
06/05/90 6515.07
06/07/90 6515.07
07/05/90 6518.27
08/14/90 6535.07
09/05/90 6518.07
10/02/90 6518.65
11/05/90 6518.52
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVEL 8
WATER LEVEL ELEVATION (FT-MSL) i

b WELL NAME DATE WATER LEVEL ;

^ - ELEVATION-

SE 12/04/90' 6519.07 ?

'517.7801/02/91 4

SM 01/02/90 6518.96
02/05/90 6519.31
03/05/90 6519.46s

04/02/90 6519.17 .

1''

04/17/90 6519.27
05/07/90 6519.14
06/04/90 6518.37 ,

07/02/90. 6517.75
07/24/90 6517.72
04/06/90 6517.59
09/05/90 6517.99s

10/02/90- 6518.06
11/05/90 6517.97
'12/04/90 6516.94
01/02/91 6517.30

SN'- 01/02/90 :5519.10
02/05/90 6519.43

~
01/05/90 6519.71. , .

04/02/90' 6519.31
04/17/90- 6519.52 ,

- 05/07/90 6519.52
JN 06 04/90 6518.78
V 07 02/90 6518.12

'

" 07 24/90- 6518.07 - v

08/06/90 6518.04 ,

09/05/90 6518.37 -

10,02/90 6518.40 +

11,05/90 6518.34 *

'12 04/90 6518.32 1

01/02/91- 6517.84

80' 01/02/90 6518.78
01/08/90 6518.66
01/15 90 6518.84
01/22 90 6518.78- :

01/.t9 90 6519.20
02/05/90' 6519.27
02/*L2/90 6519.13
02/19/90 6519.25 >

PJ/2 6/90 6519.08'
03/05/90 6519.29-
03/12/90. 6519.14

,

03/20/90 6518.88
03/26/90 6518.98
04/02/90 6518.87
04/09/90 6518.91
04/17/90 6519.25
04/23/90 6519.37e

:OL 2.2- 42
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i

TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (PT-MSL)

.O went =^xo oxre warra t= vet
ELEVATION

SO 04/30/90 6519.33
05/07/90 6518.92
05/16/90 6518.99
05/21/90 6519.05
05/29/90 6518.99
06/04/90 6518.21
06/05/90 6518.21
06/11/90 6516.83
06/18/90 6517.42
06/28/90 6517.49
07/02/90 6517.47
07/11/90 6517.54
07/16/90 6517.44
07/24/90 6517.52
07/30/90 6517.42
08/06/90 6517.45
08/14/90 6517.61
08/21/90 6517.57
08/27/90 6517.68

'

09/05/90 6518.15
09/11/90 6517.83
09/1'/90 6517.82
09/27/90 6517.73
10/02/90 6517.88
10/08/90 6517.71

| pd 10/15/90 6517.70
10/22/90 6517.71
10/31/90 6517.74
11/05/90 6517.85
11/13/90 6517.78
11/21/90 G517.84
11/28/90 6517.67
12/03/90 6517.54
12/11/90 6517.45
12/17/90 6517.25
12/27/90 6517.45
01/02/91 6517.00
01/07/91 6516.97
01/14/91 6517.09
01/21/91 6517.34

BP 01/02/90 6518.36
01/08/90 6518.29
01/15/90 6518.47
01/22/90 6518.47
01/29/90 6518.82
02/05/90 6518.83
02/12/90 6518.83
02/19/90 6519.01
02/26/90 6518.92
03/05/90 6519.00
03/12/90 6518.79
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS i

WATER LEVEL ELEVATION (FT-MSL) {

*]- - WELL NAME .DATE WATER LEVE!I
, ELEVATION

SP 03/20/90 6518.65 .I

03/26/90 6518.64 i
,

| 04/02/90 6558.5% . I

04/09/90 651a.57 )'
04/17/90 6519.07
04/23/90 6519.20 1

04/30/90 6519.15 >

05/07/90 6518.58
05/16/90 6518.79
05/21/90 6518.84 ,

05/29/90 6518.74 |
06/04/90 6517.11 4

e6/11/90 6516.82 i
06/18/90 6516.68 ;

106/28/90 6516.51
07/02/90 6516.53

l. 07/11/90 6516.47
07/16/90 6516.43
07/24/90 6516.56

,

07/30/90 6516.49 ,

08/06/90 6516.58
08/14/$0 6516.69

: 08/21/90 6515.67-

1 08/27/90 6516.75 s

09/0$/90 6517.33
09/11/90 6516.96t

.

J 09/17/90 6516.94
09/27/90 6516.80'

10/02/90 6516.92
10/08/90 6516.81
10/15/90 6516.81-

|

| 10/22/90 0516.35
! 10/31/90 6516.49

11/05/90 6516.96

1 11/13/90 6516.96

| 11/21/90 6517.01
11/28/90 6516.95
12/04/90 6516.75

i

1- 12/11/90 6516.55
12/17/90 6516.27

.12/27/90 6516.66
01/02/91 6516.09
01/07/91 6516.09

|- 01/14/91 5516.35
01/21/91 6516.45

SQ- 01/02/90 6516.07
02/05/90 6513.85
03/05/90 6516.67
05/09/90 6514.6"i

,

06/05/90 6515.60
06/07/90 6514.80

"
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TABLE d.2-1 hLLUVIAL AQUIFER WATER LEVELS |
WATER LEVEL ELEVATION (PT-MSL)1

'( WELL NAME DATF WA'tJR LIPEL
\ ELEVATION'

'

SQ 07/05/90 ' $556.40
08/14/90 6537.90 ,

09/05/90 6548.10
10/02/90 6519.55o~
11/05/90 6547.79

1 ;- 12/94/90 6548.30
.

'

01/02/91 6526.62 ;

SR 01/02/90 6516.64-
02/05/90 6517.64
03/05/90 6518.21
05/09/90 6517.90
06/05/90 6532.14
06/07/90 6532.14
07/05/90 6549.74
08/14/90 5535.04
09/05/90 6516.04
10/02/90 65.!3.63

11/05/90 6514.07
11/04/90 6540.74 .

01/02/91 6510.95

| 88 12/04/90 el513.19
01/02/91 d511.67

jq ST 12/04/90 6514.47
\/ 01/02/91 65*3 67

,

SU 01/02/90- 6516.54
02/05/90 6517.01

L. 03/0S/90' 6510.41
"

L 05/09/90 6510.31 ,

| 06/05/90 6512.00 j
i- 06/07/90 6512.00

07/05/90 6533.60'

04/14/90 6564.10
,

09/05/90 6526.10.
10/02/90 6519.29 3

11/05/90 6517.47 >

12/04/90 6530.10
01/02/91 6518.80

.SV 01/02/91 6616.03 1

|

81 01/02/90 6539.49-
02/05/$0 6539.06
03/05/90 6539.24
04/02/90 6539.66

,

08/11/90 6539.as
05/07/90 6539.96
06/04/90 6539.74
07/02/90 6539.41

2.2- 45
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TABLE 2.2= 1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (PT-MSL)

O- WELL NAME DATE WATER LEVEL
ELEVATION

D2 08/06/90 6538.92
09/05/90 6538.56
10/02/90 6538.45
11/05/90 6538.45
12/04/90 6537.70
01/02/91 6537.45

T 01/02/90 6536.32
01/08/90 6536.17
t'4/15/90 6536.21
41/22/90 6536.14

'
31/29/90 6536.35

,

02/05/90 6536.21
02/1f!/90 6536.27

i

02/39/90 6536.14
02/26/90 6536.05
03/05/90 6536.32
03/12/90 6536.29
03/20/90 6536.05y
03/26/90 6536.09
04/r'7/90 6535.94
04/0Q 90 6535.99
04/17/RC 6536.07
04/23/h 6536.11
04/30/90 6536.08
05/07/90 6536.209 05/16/90 6535.92
05/21/90 6535.96
05/29/90 6536.00
06/04/90 6535.93
06/11/90 5535.97-

06/18/50 0535.94
06/20/90 6415 99
07/02/90 6514 14
07/11/90 6536.02
07/16/90 6535.95
07/24/90 6536.05
07/30/90 6535.92
08/06/90 6535.91
08/14/90 6536.07
08/21/90 6535.97
08/27/90 6536.03
09/05/90 6535.99
09/11/90 6536.03
09/17/90 6536.01
09/27/90 6536.00
10/02/90 6536.13
10/08/90 6535.97
10/15/90 6535.96
10/22/90 6535.96
10/31/90 6535.99
11/05/90 6536.04
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (PT-MSL)

WELL NAME DATE WATER LEVEL
\ ELEVATION

T 11/13/90 6535.98
11/21/90 6535.75
11/28/90 6535.28
12/04/90 6535.31
12/05/90 6535.37
12/11/90 6535.62
12/17/90 6535.77
12/27/90 6536.39
01/02/91 6535.54
01/07/91 6535.59
01/14/91 6535.74
01/21/91 6535.84

TA ?.2/u t/ 9 0 6534.91

TD A2/04/90 6536.58

W 06/05/90 6520.65
12/03/90 6520.16

W2 06/0d/90 6518.96
10/03/90 6518.30

WR11 01/02/90 6521.41
01/26/90 6521.45

jS 02/05/90 6521.48
' (,) 03/05/90 6521.65

04/02/90 6521.27
04/17/90 6521.35
05/07/90 6521.36
06/04/90 6521.16
07/02/90 6521.15
07/19/90 6521.07
08/06/90 6520.98
09/05/90 6521.04
10/02/90 6521.20
10/23/90 6520.96
11/05/90 6521.12
12/04/90 6520.84
01/03/91 6520.69

WK12 01/03/90 6559.04
02/06/90 6567.12
03/06/90 6565.69
04/04/90 6562.64
04/19/90 6559.69
05/09/90 6563.60
06/05/90 6565.37
07/06/90 6562.19
08/15/90 6562.79
09/06/90 6567.19
10/03/90 6564.81

-([) 2.2- 47
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TABLE 2.2-1 ALLUVIh i FE' TER LEVELS
WATER LEVEL COh T-MSL) .

O' WELL NAME DATE WATP e

ELEvaTIC'n

WR12 11/05/90 6567.88
12/05/90 6566.19-

01/02/91 6565.09

WR13 01/03/90 6565.64
02/06/90 6565.62
03/06/90 6566.04
04/04/90 6566.30
05/09/90 6562.04
06/05/90 6563.54
07/06/90 6565.04
08/15/90 6565.04
09/03/90 6559.14
10/03/90 6564.58
11/05/90 6563.84
12/05/90 6563.54
01/02/91 6565.43

WR14 01/03/90 6558.76
02/06/90 6564.66
03/06/90 6564.14
04/04/90 6564.48
04/19/90 6541.14
05/09/90 6561.94
06/05/90 6564.66

' 07/06/90 6563.84
08/15/90 6562.94
09/06/90 6557.14

-

'

10/03/90 6561.93
11/05/90 6563.73
12/05/90 6561.14
01/02/91 6563.71

WR15 01/03/s0 6568.19
02/06/90 6570.05
03/06/90 6569.19
04/(4/90 6566.87
04/19/90 6565.69
05/09/90 6568.75-
06/05/90 6569.59
07/06/90 6565.69
08/15/90 6569.89
09/06/90 6570.19
10/03/90 6570.91
11/05/90 6569.57
12/05/90 6568.99
01/02/91 6569.39

WR1R 01/03/90 6558.55
02/06/90 6567.99
03/06/90 6563.47
04/04/90 6566.78
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (PT-MSL)

ei WELL NAME DJ.TE WATER LEVEL
'''' ELE 7ATION'

WR1R 05/09/90 6563.47
06/05/90 6565.03
07/06/90 6561.82
08/15/90 6551.87
09/06/90 6!!60.07
10/03.'90 6563.91
11/05/00 6565.26
12/05/90' 6565.67
01/02/91 6566.13

WR2 02/06/90 6539.59
03/06/90 6541.09 ,

04/04/90 6543.37
'

05/09/90. 6562.59
06/05/90 6563.09
07/06/90 6548.09
08/15/90 6546.59
09/06/90 6549.29
10/03/90 6564.23
11/0L/90 6565.19
12/05/90 6554.59
01/02/91 6565.33

WR3 01/02/90 6524.56
02/05/90 6510.54

(~] 03/05/90~ 6511.37
N- 04/03/90 6511.21

, '05/09/90 6511.25
L 06/05/90 6511.51

L 06/07/90 6511.51
' 07/05/90 6520.54

08/14/90 6531.21
'09/05/90 6511.54
10/02/90 6511.94
11/05/90 6512.08
12/04/90 6530.51

-01/03/91' 6511.31-

WR5 01/02/90 6522.66
02/05/90 6514.88
03/05/90 6515.01

l 04/03/90 6514.65

| 05/09/90 6514.49
06/05/90 6514.32
-06/07/90 6514.32
07/05/90 6526.83
08/14/90 6514.23-

| 09/05/90 6514.23
10/02/90 6513.99
11/05/90 6513.55
12/04/90 6513.63

| 01/03/91 6512.78
|
'

g3
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TABLE 2.2-1 ALLUVIAL AQUIFER WATER LEVELS
WATER LEVEL ELEVATION (FT-MSL)

() WELL NAME= DATE WATER LEVEL
'' ELEVATION

,

^
WR7 01/25/90 6522.58

-07/19/90 6522.90
10/23/90 6522.36

WR9 01/02/90 6521.60
02/05/90 6522.38
03/05/90 6522.53
04/02/90 6522.52
04/17/90 6522.38

^

05/07/90 6522.35
.

06/04/90 6522.20-
07/02/90 6522.28
08/06/90 6522.24
09/05/90 6522.18
10/02/90 6522.26
10/23/90 6522.06
11/05/90 6522.24
12/04/90 6521.92
01/03/91 6521.73

X- 05/29/90 6527.92
08/07/90 6526.15
10/31/90 6527.88

'). Y 03/06/90 6528.28
05/29/90 6528.15-

'10/17/90 6528.07
11/27/90 6527.07

Z 02/05/90 6505.49.,

03/05/90 6507.21
04/03/90 6507.69

'05/09/90 6417.01
06/05/90 6 5 fi7. 21
06/07/90 6 5'J7. 21
07/05/90 7,646.41

.08/14/90 6514.51
09/05/90 6513.21
10/02/90 6510.82
11/05/90 6510.29 ,

12/04/90. 6508.01
01/03/91 6507.52
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TABLE 2.2-2 WATER LEVEL 8 FOR HURRAY ACRES WELLS
WATER LEVEL ELEVATION (FT-MSL)

WELL NAME DATE WATER LEVEL
ELEVATION.

0802 05/31/90 6526.45
10/30/90 6526.34

0804 11/01/90 6516.91

0815 05/31/90 6524.40

AW 02/06/90 6528.63
04/04/90 6529.18
07/06/90 6518.33
08/15/90 6535.43
09/06/90 6533.43
10/03/90 6507.63
11/05/90 6514.81
12/05/90 6537.43
01/02/91 6519.62

:O-
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TABLE 2.2-3 WATER LEVELS FOR BROADVIEW ACRES WELLS
WATER LEVEL ELEVATION (PT-MBL)..

O WELL NAME DATE WATER LEVEL
ELEVATION

0453 04/30/90 6532.43
10/23/90 6532.50

SUB1 09/14/90 6527.35

BUB 2 04/30/90 6526.44
09/27/90 G525.42

DUB 3 09/14/90 6528.07

O

2.2- 52

-- - - ---_ _ _- _ _ __ __ _ _ _



.. . . . . . . . . .. .-., . .- . . . . . _ . - . - -. -..... .. .. . ,

t

.o TABLE.2.2-4 WATER LEVELS FOR FELICE-ACRES WELLS
_ . .,

- WATER LEVEL ELEVATION- (FT-MSL)

M;~p-
WELL NAMES DATE WATER LEVEL

ELEVATION

.~ ~ '

0490 04/04/90 6525.74
10/23/90 -6525.52 g

-'

!!z
'

i; - 0492 04/04/90 6525.84-- ,

10/23/90 6526.33 ,
a

1

-1-

1 ,

i

: n ,,

i

!'

i-

| :.

|

i

i.-

|2 . !

|c.;

;. .

:
l'

L-- ,

.

'

:- -
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TABLE 2.2-5 WATER LEVELS FOR PLEASANT VALLEY ESTATES AND
' NORTH OF; PLEASANT VALLEY-ESTATES WELLS

= WATER LEVEL ELEVATION 1(FT-MSL)-3

#' i WELL NAMEi DATE- WATER LEVEL
ELEVATION*

0835 06/07/90. 6511.30
'

10/31/90 L511.46

0844_ LOS/31/90 6521.28
11/02/90 6521.20

0846 06/04/90 6502.23
-10/31/90 6501.73

.

.

.

',

i

h
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2.3 WATER QUALITY

The water quality parameters monitored and the frequency of
monitoring a particular constituent are presented in Table 8.0-1 of
DP-200 and Table 5-1 of Hydro-Engineering (1989). Additional
parameters which are required to be monitored by the NRC are
chromium, radium-228, thorium-230 and vanadium. Tables 2.3-1 and
2.3-2 present the water quality data from the Homestake alluvial
wells. Constituents of calcium through ion balance for the
alluvial water quality data for the Murray Acres Broadview Acres,
Felice Acres, and Pleasant Valley subdivisions are presented in
Tables 2.3-3, 2.3-5, 2.3-7 and 2.3-9 respectively. Tables 2.3-4,
2.3-6, 2.3-8 and 2.3-10 present the pH through thorium-230
concentrations. Tables 2.3-11 and 2.3-12 present the alluvial
water quality for the regional wells monitored. Sulfate, uranium,
selenium and molybdenum are the main parameters used to evaluate
this site. Drawing 2.0-1 presents the locations of the alluvial
wells near the Homestake mill, Concentration maps for sulfate,
uranium, selenium and molybdenum and concentration figures for
radium-226, radium-228, chromium, vanadium and thorium-230 are
presented in this monitoring report to portray water-quality
conditions of the alluvial aquifer. Hydro-Engineering (1981)
should be consulted for concentration maps prior to those presented

r- in the monitoring reports.
!
x

2.3.1 SULFATE CONCENTRATIONS

Drawing 2.3-1 presents the Fall, 1990 sulfate concentrations
in alluvial aquifer water near the Homestake mill. Drawing 2.3-1
of the prior monitoring reports (see Hydro-Engineering 1983a,
1983b, 1984a, 1984b, 1984c, 1985a, 1985b, 1985c, 1985d, 1986a,
1986b, 1986c, 198?a, 1987b, 1988a, 1988b and 1990) should be
consulted for sulfate concentrations maps prior to this one. A
Fall of 1988 sulfate concentration map is presented in DP-200
renewal (Hydro-Engineering 1988c). The main changes between the
Fall of 1989 and 1990 concentration maps are the northerly movement
of the 1000 contour south of the small impoundment and the
southerly movement of the .000 contour to the southwest of the
Murray Acres injection. Sulfate concentrations at collection well
Z have been restored while the levels in wells E and JC were

; significantly reduced this last year. Collection wells E and Z are
recommended to be switched to injection wells to increase ;he

movement rate of the elevated concentrations to the north.

All of the Broadview and Felice Acres wells that were sampled
i this annual period contain water with sulfate concentrations that

are significantly less than the average background concentration of
976 mg/1. This data shows that the Broadview Acres injection

(s) system is maintaining low sulfate concentrations in Broadview and
V Felice Acres.

2.3-1
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Figure 2.3-1 shows the sulf ate concentrations have been f airly

steady the last few years in collection well SC and the monitoring
well WRll to the southwest of the large impoundment. The steady
concentrations in well WRll is due to the Murray Acres injection
system. This figure shows that the good water quality has been
maintained to the southwest of the impoundment in 1990 by the
collection system and Murray Acres injection. The initial sulf ate
concentration in the new compliance monitoring well S3 is also
shown on the figure.

Monitoring wells B and D1 and new compliance well M5 are
located to the northeast of Murray Acres. The sulfate
concentrations in wells D1 and B seem to be gradually declining due
to the fresh water injection (see Figure 2.3-2). The sulfate
concentration in well M5 which is closer to the iropoundment is
higher, as expected. Concentrations in all three of these wells
should gradually decline in the future. Figure 2.3-3 shows that
the sulfate concentrations in compliance monitoring well BP have
been gradually declining while concentrations in well E have
generally been declining since collection started from this well.
Well E has been pumped as a collection well in 1989 and 1990 which
probably has caused tiu decrease in concestration.

Concentrations in collection well Z have steadily declined to
the injection concentration since the start of puroping of this well
in 1989. The steady level the last few months is due to the
sulfate concentration reaching the injection value. Sulf ate values
for compliance wells Y and DQ are also shown on this figure.
Figure 2.3-5 shows that the Broadview Acres injection has
maintained the sulfate concentration in well I and has caused a
decline-in the area of well J and JC which are adjacent to each
other. T'.e movement of some of the Broadview Acres injection to
the north should cause the concentrations in well JC to continue to
decline to the injection level. The sulfate concentrations in
compliance well X have been gradually increasing. Well X is
located on the edge of the alluvial-aquifer and therefore effects
from seepage are lagged in this lower permeability area. The
Broadview Acres injection rmvents movement of these concentrations
to the south of well J.

The sulfate concentrations in the line of monitoring well
SUB3. 492 and 490 have been near the injection concentration since
1985 (see Figure 2.3-6) The latest data indicates that higher
values in the Fall of 1989 were probably erroneous.

Figure 2.3-7 shows that the sulfate concentrations, in Murray
and Pleasant Valley Acres wells. 840, 846 and 844. Sulfate
concentrations have declined in Pleasant Valley well 840 due to the

O Murray injection during the last two years. The sulfate
concentrations in wells 844 and 846 have not been affected by the
Murray Acres injection due to their distances from the line of i

injection wells.

2.3-2
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2.3.2 URANIUM CONCENTRATIONS

Drawing 2.3-2 presents uranium concentrations for alluvial
aquifer water for Fall 1990. The uranium concentrations in the
alluvial aquifer have changed gradually during the last year in a
few locations. Uranium concentrations in all of the upgradient
sites and most of the low levels downgradient have shown an
increase during the last year. This change is not thought to be
correct but due to a variation in the lab. The lab splits with low
concentrations of uranium compare favorable.

All of the uranium concentrations in water sampled f rom wells
in the four subdivisions are less than one mg/1. The largest
uranium concentration in wells in all four of the subdivisions
during the Fall of 1990 was 0.59 mg/l in well SUBL. This well is
located in southwest Broadview Acres. Uranium concentrations
should gradually decline in the alluvial aquifer in each of the
subdivisions. Restoration of uranium concentrations lag other
constituents at this site due to the leaching of the constituent
out of the alluvium. This lag may require an ACL for uranium at
this site.

Figure 2.3-6 shows that uranium concentration in collectionp) well SC have been fairly steady the two last years but areiV gradually declining over the long term. The Murray Acres injection
system maintained the low uranium concentrations in well WR11. The
uranium concentration in compliance well S3 is between the
collection value and the fresh water downgradient. Uranium
concentrations in wells B. D1 and M5 are presented in Figure 2.3-9.
The Mu: _ay Acres injection should cause the uranium concentrations
in each of these wells to gradually decline. Figure 2.3-10 shows
that the uranium cnneentrations in wells E and F are small while
the levels in well BP need some restoration. Figure 2.3-11 shows
that the uranium concentrations in collection well Z are small and
that significant levels exist in compliance wells Y and DQ. The
uranium concentration in collection well JC is still slightly
elevated and additional collection in this area is needed. The low
concentration in well I has been maintained the last year (see
Figure 2.3-12). The elevated uranium concentration in compliance
well X has been fairly steady for several years.

Figure 2.3-13 shows that the uranium concentration in well
SUB2 has shown a gradual increase in the last year. Concentrations
in well SUB2 are well below the State standard but will be several
years before they decline below the NRC site standard of 0.04 mg/1.
Sulfate concentrations in well SUB3 have been near the injection
concentration since 1985. The uranium concentration in Broadview
monitoring well 453 seems to have slightly increased during the
last year. The uranium concentrations in well SUBL. 492 and 490C;t

were also gradually declining toward the NRC site standard (see
Figure 2.3-14) but the latest value indicates a small increase in I

concentration. These small increases are likely due to variation |

2.3-3
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in the lab analysis and an actual change in uranium concentration.

Figure 2.3-15 shows that the uranium concentrations in western
Murray Acres, Pleasant Valley and south of Pleasant Valley are low.
These concentrations for wells 840 and 846 on the average are below
the NRC site standard while they are slightly above this value in
well 844.

3
2.3.3 SELENIUM CONCENTRATIONS

.

Selenium concentrations are presented on Drawing 2.3-3 for
alluvial aquifer water for Fall, 1990. Selenium concentration
contours are very similar to those that were presented for Fall
1989 (see Drawing 2.3-3 of Hydro-Engineering, 1990). All of the
alluvial wells that were sampled in Broadview, Felice, Murray and
Pleasant Valley this quarter contain water with a selenium
concentration which is less than the State standard of 0.12 mg/l
and the NRC site standards of 0.10 mg/1. Water from well 802, in
the northeast corner of Murray Acres, has the highest selenium
concentration in the subdivision well s.

Figure 2.3-16 shows the selenium concentrations for well SC,
WR11 and S3, Selenium concentrations in well WR11 has declined toG near the standards due to the Murray Acres injection. The selenium
concentration in collection well SC is gradually declining with
time. The selenium concentration in compliance well S3 is below
that observed in the collection water but still elevated. The
selenium concentrations in well B is gradually declining while the
values in well D1 is fairly steady (see Figures 2.3-17). The
concentration in compliance well M5 is slightly greater than the
other two wells. The Murray injection should cause the
concentrations in each of these wells to gradually decline in the
future, The selenium concentrations in wells E and BP have been
declining the last couple of years while the level in well F has
stayed small (see Figure 2.3-18).

Figure 2.3-19 shows that the selenium concentration in
collection well Z is small while a higher value exists in
compliance well Y. The selenium concentration in well DQ has been
increasing the last two years. Well DQ is within the sone of
control of the D collection wells. The Broadview Acres injection
system has maintained the reduced selenium concentrations in well
I but has not significantly affected the levels in well JC (see
Figure 2.3-20) The movement of some of the Broadview Acres
injection farther to the north should cause concentrations in well
JC to decline. Significant selenium concentration exist in
compliance well X which will eventually be decreased by the
Broadview injection also.

Figures 2.3-21 and 2.3-22 show that selenium concentrations in
Broadview and Felice alluvial wells SUB2, SUB3, 453. SUBL. 490 and

1
'
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492 have been maintained low with the Broadview Acres injection.
Selenium concentrations in Murray and Pleasant Valley are presented
in Figure 2.3-23 for wells 840, 846 and 844. A small increase in
selenium in wel) 840 may have existed in 1988 and early 1989.
These levels are small enough that the difference could be lab
variation.

2.3.4 MOLYBDENUM CONCENTRATIONS

Mc.lybdenum concentrations for the alluvial aquifer for the
Fall of 1990 are presented in Drawing 2.3-4. Molybdenum contours
are similar to those presented for the Fall of 1989. The
molybdenum concentrations seem to se lagging in restoration also
but not as slow as uranium.

The molybdenum concentration in collection well SC have stayed
high in 1990 while the levels in well WRll have been maintained low
(see Figure 2.3-24). The concentration in compliance monitoring
wells S3 is much less than that observed close to the impoundment.
The molybdenum concentration in well D1 has been steadily declining
the last few years. The molybdenum concentration is small in well
B but large in compliance well MS. Figure 2.3-25 shows the

O, concentration plot for these three wells. Figure 2.3-26 shows that
the molybdenum concentrations arc elevated at well BP while the
levels for wells E and F are small Figure 2.3-27 presents the
molybdenum concentrations for collection well Z and points of
compliance wells Y and DQ. The elevated concentrations in well Y
should start to gradually decline after the gradient is reversed in
this area. The molybdenum concentrations in well JC are still
elevated but should have started to gradually decline due to the
injection that started approximately one year ago south of wells J
and JC (see Figure 2.3-28). The latest value from well JC is
probably in error. The molybdenum concentrations in Broadview
wellr. SUB2, SUB3 and 453 are low and have been maintained at their
low levels with the Broadview injection (see Figure 2.3-29)
Figure 2.3-30 presents the molybdenum concentrations in wells SUB1,
492 and 490. The molybdenum concentration in well 490 are still
elevated while the sulf ate and selenium concentrations in this well
are close to the injection level, The molybdenum concentrations in
al)avial 311s 840, 846 and 844 have stayed low in 1990 (see Figure
2.,-31).

2.3.5 RADIUM-226 PLUS RADIUM-228 CONCENTRATIONS

Figure 2.3-29 presents the radium-226 and radium-228
concentrations for the alluvial aquifer. The radium-220
concentrations are listed horizontally to the right of the well

O symbol while the radium-226 values are listed at a 65 degree angle
above horizontal. The radium-226 plus radium-228 concentrations
are small showing no significant movement of these two

2.3-6
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constituents. Contours can not be drawn on this data due to the
low levels. Radium-226 hould be adequate to be continued to show
that these two constituents are not migrating. Radium-226 is
proposed to be monitored not based on the concentrations but
because a good history of this constitu6e. exists.

2.3.6 OTHER CONSTITUENTS

The other hazardous constituents at this site are chromium,
vanadium and thorium-230. Figure 2.3-30 presents the chromium
concentrations in the alluvial aquifer for the Fall of 1990. All
concentrations are less than the site standard of 0.06 mg/1. A few
of the alluvial wells very near the impoundment contain values
slightly below the site standard.

Figure 2.3-31 presents the vanadium concentrations in the
alluvial aquifer for the Fall of 1990. A few of the vanadium
concentrat4ons in the alluvial aquifer near the impoundment exceed
the site-standard of 0.02 mg/1. These contours show that vanadium
has migrated only a short distance from the impoundment.

Figure 2.3-32 presents the thorium-230 concentrations in the

O alluvial aquifer for the Fall of 1990. Concentratior.s of thorium-
230 are low near the impoundment but are slightly above background
near the impoundment as shown by the contours. The migration of
thorium-230 has been greatly retarded at this site.

O
I
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TABLE -2.5-2 WATER CUAL11f ANALYSIS FOR HOMESTAKE'S ALLUVI AL WELLS
PH THROOCH TH-230

LELL_ID OA1E -TAB . PH UWAY M0 SE NO3 RA226 RA228 CR V TH230

(uni t s) (mg/t) 'mg/t) (og/L) (mg/t) (pci/t) (pci/L) (mg/t) (mg/t) (pCi/t)

1
1
1

DA2 01/17/90 kMC ---- 27.98 ---- ---- ---- ---- --- ---- ---- ---- .|

02/12/90 HMC ---- 29.26 ---- ---- ---- ---- ---- --- -- ---- 1

03/13/90 MMC ---- 30.10 ---- ---- ---- --- ---- --- ---- ----

28.20 ---- ---- ---- ---- ---- ---- ---- ----

04/11/90 HMC ----

05/21/90 MMC ---- 28.41 ----. ---- ---- ---- ---- ---- --- ----

06/07/90 HMC ---- 29.09 ---- ---- ' ---- ---- ---- ---- ---- ---- !

07/09/90 HMC 8.00 26.29 50.70 - 1.28 4.20 ---- ---- --- ---- ----

---- ---- ---- ----

0 7/09/90 BARR ---- ---- ---- ---- ~~~- 0.40

08/09/90 MMC ---- 24.25 ---- ---- ---- ---- ---+ ---- --- ----

21.37 ---- ---- ---- ---- ---- ---- ---- ----

09/13/90 HMC ----

10122/90 HMC ---- ' 25.66 ---- ---- ---- ---- ---- ---- ---- ----

11/16/90 HMC ---- 11.45 ---- ---- ---- ---- ---- ---- --- ----

12/06/90 HMC ---- 34.34 ---- ---- ---- ---- ---- ---- ---- ----

---- ---- ---- ----0.40
DAA 04/07/90 BARR ---- ---- ---- ---- ----

.

08 01/18/90 MMC 7.50 29.93 38.68 1.49 12.40 1.20 ---- ---- ---- ---

! 02/12/vu MMC - 2">.69 -- ---- ---- - ---- --- --* ---*

03/13/90 MMC -- - 24.17 ---- -- - ---- ---- ---- ---- ---- ----

---- ---- < 0.20
04/07/90 BARR ---- ---- -- - -- - ---- < 0.20 1.20

04/07/90 HMC 7.60 28.62 34.65 1.53 16.50 0.30 ---- 0.03 0.05 ----

05/21/90 HMC ---- 28.41 --- -- - ---- ---- ---- ---- ---- ---

-- " ---- ---- ---

06/07/90 HMC ---- 32.65 -- - -- - ---- ----

07/09/90 BARR ---- ---- -- - -- - ---- < 0.10 ---- ---- ---- ---

07/09/90 HMC 7.80 33.75 49.40 1.76 23.00 ---- ---- ---- -- ----

08/09/90 MMC ---- 34.34 -- - ---- ---- <--- ---- ---- ---- ----

09/13/90 HMC ---- 37.31 ---- -- - ---- ---- ---- ---- ---- ---

' ---- --~~ 0.60
10/04/90 BARR ---- ---- ---- ---- ---- < 0.00 < 0.80

10/04/90 HMC 7.60 20.61 37.60 1.71 13.00 -- - ---- ---- ---- ----

10/22/90 HMC ---- 26.29 -- - -- - ---- ---- ---- ---- ---- ----

---- -- - ---- ---- ---- --- ---- ----

11/16/90 HMC ---- 19.33

12/06/90 HMC ~~-- 28.41 ---- -- - ---- ---- ---- ---- ---- ----

DC 05/12/V0 HMC f./U 0.12 0.05 0.1/ 331.00 0.50 ---- ---- ---- ----

08/08/90 kMC --- 0.14 ---- 0.19 ---- ---- ---- ---- ---- ----

---- < 0.20
DD 03/13/90 BARR ---- ---- 0.03 ---- ---- < 0.20 < 0.90 < 0.01

2.3- 54
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TABLE 2.3-2 WATER DUALITY ANALYSIS FOR NOMESTAKE*1 ALLUv! AL WELLS
PH THROUCH TH-230

' WLLL_ID DATE LAS PM UNA1 MO -tL
.

403 NA226 RA225 CN V. TH230
(units) (mg/t) (mg/t) (ag/ t ) (mg/t) (pci/t) (pCi/L) (mg/t) (rg/ t ) '(pct /t)

DD ' 03/13/90 HMC 7.50 'O.14 < 0.01 < ' O.01 9.80 0.10 ---- < 0.01 < 0.01 ----
' 09/12/90 HMC 7 30 0.18 ' < 0.01 0.01 13.50 ---- ---- < 0.01 0.03- ----

09/12/90 BARR ---- a-- ---- ---- ---- 0.30 1.30 ---- ---- < 0.00

DE 01/18/90 HMC 8.90' 44.35 _ 61.23 2.78 16.60 1.30 ---- ---- ---- ----

02/12/90 .HMC ---- 41.98 ---- ---- ---- ,---- ---- ---- ---- ----

03/13/90 RMC ---- '41.55 ---- ---- ---- ---- ---- ---- ---- ----

04/07/90 HMC 9.00 41.98 53.27 2.48 4.20 0.20 ---- 0.02 0.10 ----

04/07/90 BARR ---- ---- ---- ---- ---- 1.90 0.90 ---- ---- < 0.20
05/21/90 HMC ' ---- 41.55 ---- ---- ---- ---- ---- ---- ---- ----

06/07/90 HMC ' 43.67---- ----- ---- ---- ---- ---- ---- ---- ----

07/09/90 MMC 9.50 42.40 76.60 2.11 23.00 ---- ---- ---- ---- ----

07/09/90 BARR ---- ---- ---- ---- ---- < 0.20 ---- ---- ---- ----

08/09/90 HMC ---- 42.40 ---- a-- ---- ---- ---- ---- ---- ----

09/13/90 HMC ---- 48.34 ---- ---- ---- ---- ---- ---- ---- ----

- 10/04/90 BARR ---- ---- ---- ---- ---- < 0.20 1.60 ---- ---- 0.30
10/04/90 HMC 9.30 46.64 80.40 2.95 28.50 ---- ---- ---- ---- ----

10/22/90 MMC ---- 44.94 ---- ---- ---- ---- ---- ---- ---- ----

11/16/vu nMc ---- 42.40 ---- ---- ---- ---- ---- ---- ---- ----

12/06/90 RMC ---- 44.52 ---- ---- ---- ---- ---- ---- ---- ----

DF 01/17/90 HMC ---- 15.94 ---- ---- ---- ---- ---- ---- ---- ----

02/12/90.HMC ---- 17.38 ----- ---- ---- ---- ---- ---- ---- ----

03/13/90 HMC ---- 16.71 ---- ---- ---- ---- ---- ---- ---- ----

04/11/90 lHMC ---- 31.63 ---- ---- ---- ---- ---- .---- ---- ----

05/21/90 -RMC ---- 18.15 ---- ---- ---- ---- -- - ---- ---- ----

06/07/90 RMC ---- 19.16 ---- ---- ---- ---- ---- ---- ---- ----

07/09/90 NMC 7.80 18.32 16.55 1.56 9.60 - a- ---- ---- ---- ----

07/09/90 BARR 7.56 18.90 11.70 1.72' 2.20 < 0.10 < 0.70 ---- ---- < 0.20
09/13/90 HMC ---- 17.98 ---- ---- ---- ---- ---- ---- ---- ----

10/22/90 HMC ---- 21.45 ---- ---- ~~-- ---- ---- ---- ---- ----

11/16/90 HMC ---- 21.88 ---- ---- ---- ---- ---- ---- ---- ----

12/06/90 HMC ---- 22.05 ---- ---- ---- ---- ---- ---- ---- ----

DG 01/15/v0 HMC 7.50 45 .79 28.00 1.30 54.40 0.10- ---- ---- ---- ----

02/12/90 HMC ---- 45.79 ---- ---- ---- ---- ---- ---- ---- ----

03/13/90 %MC ---- 46.22 ---- ---- ---- ----- ---- - - - ---- ----

04/07/90 HMC 7.40 49.61 39.35 1.40 43.40 0.10 ---- < 0.01 0.03 ----

2.3- 55
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TABLE 2.3-2 WATER QUALITY ANALYSIS FOR HOMESTAKE*S ALLtNI AL WELLS
PH THROUGH TH-230

WELL_ID DATE LAB PH UNAT MO SE Nc3 RA226 RA228 ca v TH230

(units) (mg/t) (ag/t) (mg/t) (mg/t) (pCi/t) (pci/L) -(mg/t) (ag/t) (pCi/t)

0.50
DG 04/07/90 BARR ---- ~~ ' --- ~~ --~ < 0.20 1.20 --- - - ~

05/21/90 HMC --- 50.71 ---- --- . ---- --- ---- ---- --- ----

06/07/90 HNC ---- 54.10 ~~ --- ~ - - ---- -~- --- --- ----

---- -- - --- ---- ----

07/09/90 HMC 7.60 53.00 56.30 1.91 76.00

07/09/90 BARR --- --- - - - ~~ --~ < 0.10 --- ---- --- ~~

08/09/90 HMC ---- -48.34 - - - - ~~ ----- ~~ ---- ~~ -~- -*~

09/13/90 HMC --- 59.36 ---- -- ~-- --- -~- --- ---- ---

10/04/90 HMC 7.30 61.90 64.50 1.42 27.00 ---- ---- --- ~~ ----

0.600.40 1.60 ---- ---

10/04/90 BARR ---- ---- ---- -- ~~

10/22/90 HMC ---- 62.58 ~~ --- --- --- --- ---- --- ---

11/16/90 HMC ---- 47.49 -- ---- --- --~ - - - ~~ --- - --

*

I */U6/70 stML M .40
-

DH 01/17/90 HMC ---- 93.28 --- --- ---- --- --- -~- --- ----

|

| 02/12/90 HMC ~~ 89.46 --- ---- --- - - - ---- ---- ~~ ----

| 03/13/90 HMC ~~ 84.80 ~~ ---- --- ---- - - - --- --- ----

04/11/90 HMC --- 87.77 ---- --- ---- ---- --- --- --- ----

05/21/90 HMC --- 90.31 --- ---- ---- ---- --- --~ --- ---

06/07/90 HMC --- 105.58 ---- - - ~ --- --- --- ---- ~~ ---

07/09/90 BARR --- --- ~~ --- --- < 0.10 --- --- --- ---

07/09/96 HMC 8.30 97.52 133.30 2.53 24.00 --- ---- - - - ---- - --

03fo9790 HNC --- 89.89 --- ---- --- ---- -~- ---- ---- ----

09/13/90 HMC ---- 93.28 ---- ---- ---- ---- ---- ---- -*-- - - -

--- --- --- - - ~ -- --~ ---- ---

93.2810/22/90 HMC ----

11/16/90 HMC --~ 82.26 --- --- --- --- ---- ---- ---- ----

D1 08/08/90 BARR ---- ---- ~- ---- --- < 0.00 ---- --- --~ ---

OL 01/18/90 HMC. 8.80 159.85 177.33 3.63 25.60 0.10 ---- - - - ~~ ---

04/10/90 HMC 8.90 141.19 170.25 3.31 28.80 0.10 --- 0.04 0.25 ----

---- ---- 1.40
04/10/90 BARR ~~ ~~ --- --~ -- 0.60 1.40

07/09/90 BARR ---- --- --- --~ ~~ 0.50 --- ---- --- ~~

07/12/90 HMC 9.30 122.11 226.60 3.41 44.00 --- ~- ---- --- ---

10/04/90 HMC 9.60 113.63 181.25 3.93 44.00 --- --- ---- --- ---

10/04/90 BARR ---- - - - --- ---- --- < 0.20 1.90 --- ~~ 1.50

DM 03/12/90 HMC 9.50 58.94 87.25 1.52 36.60 0.20 ---- --- ---- ---

08/08/90 HMC ---- 54.27 ---- 1.20 ~~ --- --- --- --- ---

f
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TABLE 2.3-2 WATER QUALITY ANALYSIS FOR NOMESTAKE*$ ALLUVIAL WELLS
PM THROUGH TM-230

LE LL_ID OATE . LAB PH UNAT- MO SE NO3 RA226 RA228 CR v TH230
(units)- (mg/t) (mg/t) (mg/t) (rg/t) (pCi/t) (pCi/L) (ag/t) (mg/t) .(pCi/l)

OP 03/12/90 HMC 7.30 }35.96 5.35 14.23 17.40' O.20 ---- ---- ---- ----

00/24/90 HMC ---- 40.53 ---- 16.13 ---- ---- ---- ---- --- - ----

00 11/28/90 HMC T.80 57.24 15.42- 17.64 .. 40.00 ---- ---- < 0.01 0.01 ----

12/28/90 BARR ' 7.47 ' 61.00 15.10 20.20 2.40 < 0.20 'O.80 < 0.01 0.14 < 0.00

DS 01/17/90 HMC 35.19 ---- ---- ---- ---- ---- ---- ---- ---------

02/12/90 HMC ---- 33.50 ---- ---- ---- ---- ---- ---- ---- ----

05/13/?0 HMC ---- 32.22 ---- --- ---- ---- ---- ---- ---- --~~

04/11/v0 HMc ---- 33.$0 ---- ---- ---- ---- ---- ---- ---- ----

05/21/90 HMC ---- 3 3.75 ---- ---- ---- ---- ---- ---- ---- ----

06/07/90 HMC ---- 35.02 ---- ---- ---- ---- ---- ---- ---- ----
'

07/09/90 HMC 8.00 34.34 58.33 2.97 21.00 ---- ---- ---- ---- ----

07/09/90 BARR -~~- ---- ---- ---- ---- 2.40 ---- ---- ---- -~~-

08/09/90 HMC ---- 31.38 ---- ---- ---- ---- ---- ---- ---- ----

09/13/90 MMC ---- 39.43 ---- ---- ---- ---- ---- ---- ---- ----

10/22/90 HMC ---- 37.57 ---- ---- ---- ---- ---- ---- ---- ----

11/16/90 HMC ---- 32.05 ---- ---- ---- ---- ---- ---- ---- ----

12/06/90 HMC ---- 36.04 ---- ---- ---- ---- ---- ---- ---- ----

Dx 01/17/90 FMC ---- 22.22 ---- ---- ---- ----' ---- ---- ---- ----

02/12/90 knc ---- 22.39 ---- ---- ---- ---- --- . ---- ---- ----

03/13/90 RMC ---- 22.90 ---- ---- ---- ---- ---- ---- ---- ----

04/11/90 HMC ---- 23.07 ---- ---- ---- ---- ---- ---- --- ----

OS/21(?0 nMC --- 27.30 - -- ---- ---- ---- ---- ---- ---- ----

06/07/90 nMC ---- 22.61 ---- --~~ ---- ---- ---- ---- ---- ----

07/09/90 BARR ---- ---- ---- ---- ---- < 0.00 ---- ---- --- - ----

07/09/90 HMC 7.70 22.90 12.95 5.17 12.00 ---- ---- ---- ---- ----

08/09/90 HMC --- 29.34 ---- ---- ---- ---- ---- ---- ---- ----

09/13/90 HMC ---- 26.97 ---- ---- ---- ---- ---- ---- ---- ----

10/22/90 HMC ---- 35.45 ---- ---- ---- ---- ---- ---- ---- ----

11/16/90 HMC ---- 33.50 ---- ---- ---- ----' ---- ---- ---- ----

12/06/90 HMC ---- 39.01 ---- ---- ---- ---- ---- ---- ---- ----

D2 03/12/90 HMC 8.40 ---- 105.13 2.16 10.40 0.20 ---- ---- ---- ----

10/18/90 HMC ---- 91.58 ---- 2.56 ---- ---- ---- ---- ---- ----
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YABLE 2.3-2 uATER QUALITY ANALYSIS FOR HOMESTAKE'S ALLUV!AL uELLS

PH THROUGH YH-230

uEtt_ID DATE LAE. PE UNAT MO SE Nc3 RA226 RA225 ca v YH230

(units) (mg/t). (mg/1) .(mg/1) (eg/1) (rCi/ t) {pCi/L) (mg/L) (mg/1) (pci/t)

JC 03:06/90 WAC 7. Es 1.62 4.26 0.77 9.60 0.20 ---- --- ---- ----

03/06/v0 nMc /.A 1.e4 4.26 c.// V.60 0.20 ---- --- --- ---

---- ---- ---- ---- --- ----

3.22 --- 0.80
,

03/13/90 HMC ----

| 04/11/90 HMC ---- 3.29 ---- 0.57 -- --- --- --- --- ----

| --- -- ---- ---- - - - ----

2.91 --- 0.7005/21/90 HMC ----

3.12 --- 0.67 ~~ --- --- --- ---- - - -

06/07/90 HMc ~~

07/09/90 hMC 8.10 1.69 7.50 0.85 8.40 --- ---- --- --~ ----
i
'

---- ---- ~~ --- --- < 0.00 -~- --- --- ---

07/09/90 BARR
---- --- ---- --~ ---- ---

08/09/90 HMC --- 3.39 ---- 0.82
--- -- --- ---- --- ---

3.99 ~~ 0.8809/13/90 MMC ---

---- -- --- --- ---- ---
0.663.3810/22/90 HMC -------

0.59 --- ~~ --- ---- ---- ----

3.8211/16/90 HMC ---~~

0.65 --~ ---- - - - --- ---- ---

2.1512/06/90 HMc -------

1.34 ~ - - --- ---- --'- --- ---

24.38
| K2 04/28/90 HMC ----- -

10/26/90 HMC 7.90 21.88 54.40 3.00 50.00 ---- --- --- ---- ---

10/26/90 BARa -- ---- --- ---- ---- < 0.00 ---- --~ ~~ ----

- - - --- ---- --- --- ----

KM 04/28/90 HMc --- 23.74 --- 0.73

10/26/90 SARR ---- ~ - - ---- .... .... < g,pg .. , _,, _,, ,,_

---- --.- .-.. .... ....
,

10/26/90 HMC 7.40 24.76 39.85 0.87 72.00
!

(
K2 04/28/90 HMC ---- 21.84 ---- 0.94 --- ---- ---- ---- - - - - - -

'

10/26/90 HMC 7.50 17.47 31.43 1.09 88.00 ---- --- ~~ ---- ---

--- - - - --- ---

10/26/90 BARR ---- ---- ---- ---- --- < 0.10

M4 05/29/90 HMc --- 60.63 ---- 1.12 ---- --- ---- - - - --- ----

10/18/90 HMC 8.40 56.82 118.95 1.32 26.00 ---- --- ---- ---- ----

10/18/90 BARR ---- ~~ --- --- - - - 2.00 --- ---- ---- ---

---- --~ < 0.00
MS 10/17/90 SARR --- --- ~~ - - ~ ~-- 0.50 2.10

---- ---- < 0.01 0.01 ---

10/17/90 HNC 7.80 11.79 25.35 1.35 8.40

m 05/23/90 HMc --- 0.08 ---- 0.07 - - - ---- ---- -- ~~ ----

12/04/90 HMC 8.00 0.07 0.01 0.10 19.00 --- ---- --- --- ----

12/04/90 BARR 8.08 0.08 0.04 0.05 12.70 0.30 --- --- --- ----

uc v1/30/w nne u.us --- u.uS -- - - - -- -- - '-
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TABLE 2.3-2 WATER QUALITY ANAtYSIS FOR HOMESTAKE85 AttUV!AL WELLS-
PM THROUGH TH 230

WELL_10 DATE ' LAB PH UNAT' He SE . . . 03 RA226 RA228 CR v TH230w

., ( uni t s) . .teg/t) .(mg/l) (mg/l) (eg/t) '(pCi/t) '(pCi/L). . (mg/l) (eg/t) (pCi/ t )

R 07/12/90' BApt.'---e - - - - ----' ' --- .. ---- 0.50 < .0.20 ---- .---- 0.30

S 06/06/90 RMC . ---- '70.81 .---- 1.69 ---- ---- - u- ---- ---- ----

12/03/90 HMC - '9.20 63.60 '85.20 2.00 30.00 ---- ---- ---- ---- ----

12/03/90 BARR 9.03 62.00 73.10 4.00 2.80 < 0.00 ---- ---- ---- ----

$2 10/18/90 HMC 7.90 11.70 16.90 1.07 14.00 ---- ---- '---- ---- ---

10/18/90 .BARR ---- a--- ---- ---- --- . 0.80 ---- ---- ---- ----

S3 10/16/90 BARR ---- ---- ---- ---- ---- <' '0.00 1.90 ---- ---- 0.30
10/16/90 HMC 7.60 7.55 3.55 1.40 9.20 ---- ---- < 0.01. 0.02 ----

S4 10/16/90 HMC 7.80 15.43 31.68- 3.79 11.00 ---- ---- < 0.01 0.01 ----

10/16/90 BARR ---- ---- ---- ---- ---- 0.60 1.60 ---- ---- < 0.10 '

SA 01/18/90 HMC 7.70 8.99 11.75 0.40 11.20 0.40 ---- ---- ---- ----

07/17/90 HMC -- 3.46 - - - ---- ---- - - - - - ---- ---- ---- ----

03/1$/v0 hmc ---- 11.02 ---- ---- --- ---- ---- ---- ---- ----

04/07/90 HMC 7.60 111.36 9.99: 0.37 11.50 0.70 ---- 0.01 < 0.01 ----
04/07/90 BARR ---- ---- ---- ---- ---- 1.40 1.00 ---- ---- < 0.30
05/21/90 HMC ---- 10.01 ---- ' ---- ---- ---- ---- ---- ---- ----

06/07/90 - HMC ---- 10.85 ---- ---- ---- ---- ---- ---- ---- ----

07/09/90 HMC 8.00 10.35 9.73 1.15 8.00 ---- ---- ---- ---- ----

07/09/90 . BARR -~~- ---- ---- ---- ---- < 0.10 ---- ---- ---- ----

08/09/90 HMC ---- 10.35 ---- ---- ---- ---- ---- ---- ---- ----

09/13/90 RMC ---- 10.77 ---- ---- ---- ---- ---- ---- ---- ----

10/04/90 HMC 7.60 - 10.18 14.13 1.07 12.00 ---- ---- ---- ---- ----

10/04/90 BARR ---- ---- ---- ---- ---- 0.40 < 0.80 ---- ---- 0.40
10/22/90 HMC ---- 11.28 ' ---- ---- ---- ---- ---- ---- ---- ----

11/16/90 RMC ---- 9.24 ---- ---- ---- ---- ---- ---- ---- ----

12/06/90 HMC ---- 10.18 ---- ---- ---- ---- ---- ---- ---- ----r

!
r

SS 01/16/90 HMC 7.60 ??.05 31.15 0.51 19.20 0.10 -- - ---- ---- - --

U2/12/vo MMC ---- 19.3S ---- ---- ---- - - - - ---- ---- -~~~ ---=
l

: 04/07/90 HMC' 7.70 20.56 21.65 0.65 17.60 0.;9 ---- 0.01 0.03 ----

{ 04/07/90. BARR ---- ---- ---- ---- ---- 0.20 0.90 ---- ---- < 0.20-
,

| 05/21/90 HMC ---- 21.62 ----' ---- ---- ---- -- - ---- ---- -*--

i 06/07/90 HMC --- . 25.44 ---- ---- ---- ---- ~~~- ---- --*- ----

i

|

2.3- 61,

!

,

. , _ _ .
_ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ . . . _ _ . _ . . . _m _._-_____ _



-

. . ..

_

O O O
__

TABLE 2.3-2 WATER OUALITY ANALYSIS FOR HOMESTALE*S AtttN:AL BELLS
PH THROUCH TH-230

WE L L_ID DATE LAB PM UwAT M0 SE wo3 RA226 RA228 Ca y TH23J

(units) (mg/ t ) (mg/t) (mg/t) (mg/t) (pCi/t) (pCi/t) (eg/t) (mg/l) GCl/l)

S8 07/09/90 BARR ---- ---- ---- ---- -- - < 0.00 ---- ---- --- ~~--

07/D9/90 HMC 7.80 22.47 34.13 0.73 12.00 ---- ---- ---- --- ----

---- ---- ---- ---- ---- ---- ---- ---

08/09/90 nMC ---- 22.90

09/13/90 HMC ---- 22.90 ---- ---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ----

10/04/90 HMC 7.70 22.D5 37.70 1.20 23.00
0.50

10/04/90 sARR ---- ---- ---- ---- ---- 0.40 1.10 ---- ----

10/22/90 ~ NHC ---- 22.05 ---- ---- ---- ---- ---- ---- ==-- ==--

11/16/90 HMC ---- 21.20 --- ---- ---- ---- ---- -- - ---- ----

12/06/90 HFC ---- 23 .74 ---- ---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ---- ----

SC 01/17/90 VMC --~~ 46.22
---- ---- -- - - -- ---- -~~- ---- ----

02/12/90 nMC ---- 44.52
03/13/90 HMC ---- 44.52 -- - - -- ---- -- ---- ---- ---- ----

uu s tiva um 0 c.!
----

05/21/90 HMC -- - 45. 79 ---- ---- ---- ---- ---- ---

06/07/90 MMC ---- 47.19 ---- ---- ---- ---- -- - ---- --~~

07/09/90 EARR 5.72 4'.60 50.00 2.76 9.20 3.20 < 0.80 ---- ---- < 0.00

07/09/90 NMC S.90 44.10 56.27 2.39 15.00 ---- ---- ---- ---- ----

08/09/90 HMC ---- 41.98 ---- ---- ---- ---- ---- ---- ---- ---- |

43.25 ---- ---- ---- ---- ---- ---- ---- ---- t

i09/13/90 HMC ----

44.10 ---- ---- ---- ---- ~~-- ---- ---- ---- |
10/22/90 kMC -- -

41.93 ---- ---- ---- ---- ---- ---- ---- ----

11/16/90 HMC ----

41.55 ---- ---- ---- ---- ---- ---- ---- -~~-

12/06/90 HMC ----

---- ---- ---- ---- ---- ----

SO4 01/*T/90 HMC ---- 22.47 ---- 1.86
---- - -- -- - -*- ---- ---- ~~-- ----

02/12/90 nMC ---- 22.05

03/13/90 NMC ---- 21.96 ---- ---- ---- ---- ---- ---- ---- ----

04/11/90 nMC ---- 26.0S ---- ---- ---- ---- ---- - -- -~~~ ----

05/21/oG uMC ---- ??.26 ---- ---- ---- ---- ---- ---- ---- ----

uciu/ivo nat -3.cv -
- -

- --

07/09/90 BARR ---- --- ---- ---- ---- 4 0.20 ---- ---- ---- ----

07/09/90 hMC 8.10 21.58 31.50 1.61 9.40 ---- ---- ---- ---- ----

| 08/09/90 nuC ---- 19.25 ---- ---- ---- --- --- --~~ ---- ----

09/13/90 uMC ---- 15.94 ---- ---- ---- ---- ---- ---- ---- - --

|

'

| 10/22/90 VMC ---- 17.64 ---- ---- ---- ---- ---- ---- ---- ----

l 11/16/90 YMC ---- 13.62 ---- ---- ---- ---- ---- ---- ---- ----

'

12/06/90 MMC ---- 16.28 --- ---- ~~-- ---- --*- ---* ---- --*-
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'YABLE 2.3-2 WATER 00ALITY ANALYSIS f0R MCMESTAKE*S ALLUV!AL WELLS -
PH THROUGM TH-230

kfLL_ID DATE LAB PH UNAT MO - SE NO3 RA226 RA223 te v TH230

(units) (mg/t)' (mg/t) (mg/ t ) (mg/l) (pCi/t) (pCi/L) (mg/t) (mg/ t) (pci/ t)

---- ---- ---- ----

SE 01/18/90 HMC 7.40 3.90 4.79 1.09 9.10 ' O.10

3.90 ---- ---- ---- ---- ---- - -- ---- ----

02/12/90 HMC ----

- - - ---- ---- ---- ---- ---- ---- - --

3.3903/13/90 MMC ----

0.30---- ---- <
---- --- ---- --- ---- < 0.20 < 0.90

04/07/90 BARR
04/07/90 HMC 7.50 4.49 5.10 1.05 7.60 0.10 ---- 0.01 < 0.01 ----

5.51 -- - ---- ---- ---- ---- - -- ---- ----

06/07/90 HMC ----

---- ---- ---- - - - -

07/09/90 SARR ---- --- ---- ---- ---- < 0.00

07/09/90 HMC 8.00 4.41 5.94 1.38 .. 8.60 ' ---- ---- ---- -- - ----

0 //D9/90 RApp 7, AA 1.01 4,11 1.51 7.70 n,%n n 60 - .- -.-- < 0.00

UO/uy/yu HMc -- 4.24 - -- ---- ---- ---- --** -*-- ---- - - *

---- ---- ---- ---- ---- ---- ---- ----

09/13/90 HMC ---- 3.48
1D/04/90 HMC 7.60 2.63 5.95 1.38 11.00 ---- ---- ---- ---- ----

---- ---- < 0.10
-- - --- ---- ---- ---- < 1.30 1.1010/04/90 BARR

-- - ---- ---- ---- ---- ---- ---- ----

3.3910/22/90 HMC -- -

---- ---- ---- ---- ~~- ---- ---- ---- |
2.9711/16/90 HMC -- -

---- ---- ---- ---- ---- - - - ---- ----

3.1L12/06/90 HMC -- -

2.31 ---- ---- ---- ---- ---- ----

70.2150 06/05/90 HMC --------

0.30
12/03/90 SARR 7.62 64.00 67.60 4.00 20.30 < 0.10 ---- ---- ----

12/03/90' HMC 7.90 62.33 70.30 2.50 29.00 ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ---- ----

SQ 01/17/90 HMC ---- 35.62
33.92 ---- ---- --- ---- ---- -- - ---- ----

02/12/90 HMC ----

---- ---- ---- ---- ---- ---- ---* -***

03/13/90 HMC ---- 33.92
04/11/93 HMC ---- 33.92 ---- ---- ---- ---- ---- ---- ---- ----

05/21/90 HMC ---- 34.77 ---- ---- ---- ---- ---- ---- ---- -~~~

06/07/90 HMC ---- 36.04 ---- ---- ---- ---- ---- ---- ---- ----

--- ---- ---- ---- ---

07/09/90 HMC 8.30 34.60 65.70 1.95 12.50

gyjngjgg gnan .... .... .... .... ---- < 0,20 ---- ---- -.-- ----

08/09/90 HMC ---- 33.92 ---- ---- ---- ---- ---- ---- ---- ----

09/13/90 HMC ---- 39.86 ---- ---- ---- ---- ---- ---- ---- ----

10/22/90 HMC ---- 36.89 ---- ---- ---- ---- ---- ---- ---- ----

11/16/90 HMC ---- 36.04 ---- -~~- ---- --~~ ---- ---- ---- ----

12/06/90 HMC ---- 35.19 -- - ---- - "- ---- ---- ---- ---- ----

-- - - -- ---- ---- ---- -- -

SR 01/17/90 HMC ---- 55.80 ---- 2.26

02/12/90 HMC ---- 53.00 ---- ---- *--- ---- ---- ---- ---- ----
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TABLE 2.3-2 WATER QUALITY ANALYSIS FOR HOMESTAKE*S ALLUVIAL WELLS _
PM THROUGH TM-230

WELL_ID DATE. LAB PH UNAT MO SE NO3 - RA226 RA223 CR v in230
(tnits) (mg/t) (mg/ t ) (mg/L) (eg/L) '(pCi/l) (pCi/L) (eg/1) (mg/l) (pCl/L)

SR 03/13/90 HMC ---- 53.85 ---- ---- ---- ---- ---- ---- ---- ----

04/11/90^' HMC 55.97 ---- ---- ---- ---- ' ---- ---- --~~. --------

05/21/90 MMC ---- 55.97 ---- ---- ---- ---- ---- ---- ---- --'-

06/07/90 HMC ---- .59.78 ---- ---- ---- ---- ---- ---- ---- ----

07/07/90 ansa . .-.. , n.7n .... ---. -.-- ----

07/09/90 hMC 9.20 45.17 B0.10 2.19 18.50 ---- ---- ---- ---- ----

08/09/90 HMC ---- 48.76 ---- ---- ---- ---- ---- ---- ---- ----

09/13/90 HMC ---- 50.46 ---- ---- ---- ---- ---- ---- --- ~~--

10/22/90 HMC ---- 49.18 ---- ---- ---- --- - ---- ---- ---- ----

11/16/90 .HMC ---- 45.37 ---- ---- ---- ---- ---- ---- ---- ----

12/06/90 HMC ---- 48.76 ---- --- . ---- ---- ---- ---- ---- ----

SS 12/06/90 HMC ---- 9.84 ---- ---- ---- ---- ---- ---- ---- ----

ST 12/06/90 HMC ---- 5.77 ---- ---- ---- ---- ---- ---- ---- ----

su 01/17/90 HMC ---- 25.27 - - - - ---- ----- ---- ---- ---- ---- ----

02/12/90 HMC ---- 27.14 ----- --- - ---- ---- ---- ---- ---- ----

03/13/90 HMC ---- 27.98 - ~ ~ ---- ---- ---- - '- ~*-- ---- ----

04/11/90 HMC ---- 30.53 ---- ---- ---- ---- ---- ---- ---- ----

05/21/90 fHMC ---- :31.63 ---- ---- ---- ---- ---- ---- ---- -----

06/07/90 HMC ---- 35.02 ---- -- - ---- ---- ---- ---- --- ----

07/09/90 RARR ----- ---- ---- ----- ---- 0.50 ---- ---- ---- ----

07/09/90 .hMC- 7.70 33.75 42.00 1.47 23.00 ---- ---- ---- ---- ----

08/09/90 HMC ---- 34.77' ---- ---- ---- ---- ---- ---- ---- ----

09/IS/v0 MMC -- - .4U.40 *--- --a ---- ---- ---- ---- -+-- ---.

10/22/90 : hMC ---- 41.55 ' ---- ---- ---- ---- + - - - ---- ---- ----

11/16/90 HMC ---- L0.70 ' ---- ---- ---- - ---- ---- ---- ~~--

12/06/90 hMC ---- 41.13 ---- ---- ---- --- ---- ---- ---- ----

SV 03/30/90 HMC 8.90 49.61 76.60 3.28 13.00 0.20. ---- 0.03 0.27 ----

'

04/07/90 BARR ---- ---- ---- ---- ---- ---- 0.90 ---- ---- < 0.20
04/07/90 HMC 8.90 48.76 70.67 2.88 39.20 ~ 0.10 ---- 0.03 0.32 ----

07/12/90 MMC 9.10 48.14 92.56 2.14 18.00 ---- ---- ---- ---- ----

07/12/90 BARR ---- ---- ---- ---- ---- < 0.00 -- e ---- ---- ----

10/D4/90 HMC 9.20 49.18 84.58 3.50 29.00 ---- ---- ---- ---- ----

10/04/90 BARR ---- ---- ---- ---- ---- < 0.20 < 0.60 ---- ---- 0.50
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T ABLE 2.3-2 WATER QUAlliT ANALYSIS FOR HO'9ESTAKE'S ALLtNI AL WELLS
PM THROUGH IM-230,

WELL ,lD DATE LAS PH UNAT . NO SE' WO3 " RA226 RA228 - CR - y ~;a230

(units). . (mg/t) -(mg/t) (eg/t) (mg/t) (pci/l) (pci/L) (mg/ t ) (mg/L) (pci/t )

WR5 11/16/90 MMC ---- 3.69 ---- 0.68 ---- ---- ---- ---- ---- ----

12/06/90 HMC ---- 4.49 ---- 0.50 ----- --- - 4--- ---- --- - ----

WR7 01/25/90 NMC 0.13 ---- 0.07 ---- ---- ---- ---- ---- --------

07/19/90 HMC ---- 0.07 --- ' O.05 ---- ---- ---- ---- ---- ----

10/23/90 HMC 7.80 0.10 0.01 0.06 4.50 ---- ---- '< 0.01 0.01 ----

10/23/90 BARR -- a ---- ---- .---- ---- 1.50 1.60 ---- ---- < 0.00

WR9 10/23/90 HMC --- - 0.08 ---- 0.05 ---- ---- ---- ---- ---- ----

x 05/29/90 BARR ---- ---- ---- ---- ---- < 0.00 < 0.00 ---- -- a 0.90
05/29/90 HMC 7.70 12.64 34.86 3.96 32.00 ---- ---- < 0.01 0.23 ----

08/07/90 HMC 7.40 12.21 38.00 5.08 43.00 ---- ---- ---- ---- ----

08/08/90 BARR ---- ---- ---- ---- ---- < 0.10 ---- ---- ---- ----

10/03/90 BARR ---- ---- ---- ---- ---- < 0.00 1.00- ---- ---- 0.70
10/31/90 HMC 7.80 11.36 32.44 6.05 4J.00 ---- ---- < 0.01 0.04 ----

Y 03/06/90 HMC ---- 9.33 ---- 0.50 ---- ---- ---- ---- ---- ----

05/29/90 HMC 7.60 9.24 14.59 1.05 94.00 ---- ---- ---- ---- ----

05/29/90 BARR ---- ---- ---- ---- ---- 0.40 1.10 ---- ---- 0.90
10/17/90 HMC 7.70 9.50 32.53 1.06 94.00 ---- ---- ---- ---- ----

10/17/90 BARR ---- ---- ---- ---- ---- < 0.00 ---- ---- ---- ----

st/ rfvu uno r.cu v.ur sc.cu u.vy tuu.uu . u.us n.us +

'11/27/90 BARR 7.68 ---- 17.30 1.31 2.40 < 0.10 11.00 < 0.01 0.04 < 0.00

2 01/17/90 RMC ---- 0.54 0.26 ---- ---- ---- ---- ---- --------

02/12/90 HMC ---- 0.64 ---- 0.20 ---- ---- ---- ---- ---- ----

03/13/90 HMC ---- 0.79 ---- 0.20 ---- ---- ---- ---- ---- ----

04/11/90 HMC . ---- 0.70 ---- 0.17 - -- ---- ---- ---- ---- ----

05/21/90 HMC ---- 0.42 ---- 0.15 ---- ---- ---- ---- ---- ----

05/29/90 MMC 7.70 0.38 1.01 J.15 7.40 ---- ---- ---- ---- ----

06/07/90 HNC- ---- 0.38 ---- 0.27 ---- ---- ---- ---- ---- ----

07/09/90 HMC 7.90 0.41 1.05 0.16 5.60 -- - ---- ---- ---- ----

07/09/90 BARR. ---- ---- ---- ---- ---- < 0.20 ---- ---- ---- ----

08/09/90 HMC ---- 0.68 ---- 0.14 ---- ---- ---- ---- ---- ----

09/13/90 HMC ---- 0.68 0.13---- ---- ---- ---- ---- ---- ----

10/22/90 HMC ---- 0.43 ---- 0.16 ---- ---- ---- ---- >--- ----

11/16/90 HMC ---- 0.49 ---- 0.11 ---- ---- ---- ---- ---- ----
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TABLE 2.3-3 WATER QUALITY AlaALYSIS FOR MURRAY ACRES ALLUVIAL LTLLS

CA THROUGH ION,BAL'

bfLL_ID DATE LAB- CA MG K NA hCO3 CO3 CL SO4 TDS SPECIFIC ION ,8AL
_

(mg/t) (eg/l) .(mg/t! (mg/L) (mg/l) (mg/l) (mg/l) (mg/t). '(mg/t) COND (RATIO)

0802 05/31/90 HMC 242.00 4.00 5.00 307.00 210.00 ---- 156.00 823.00 1580.00 2185.02 - 1.04
10/30/90 HMC ---- ---- ---- ---- ---- '---- " ---- 891.00 -1130.00 2118.81 ----

uom t esutria mu. :::.uu v.uu s.uu :a s .m .str.uu s u. .uu na.uu t,au,uu :se. , e.n

0815 05/31/90 HMC 41.00 2.00 2.00' 517.00 265.00 71.00 863.00 1550.00 2223.99 ~ 1.02----.

2.3- 68

- . - . _ - _ - ._. . - - - .- m



!!/

|

.,j s.

. \v .4.

. .

A -

O av -%
M ** e;e e o e

N g' ;
e' e e a s

e s a se : e' e'E = e e e
> w.-

.im :
w

.%
. e e e e e &

Q- e- e: e e s
s e e e e I

'# w e e e e e

I..

_

=%- ow e e e e -e:

g i!
e

.e- e e ee
e e e e

e e e a
, _
me

, .J
s

: - - .

a e:
<- N.- e.e e e e

-M

N V. . 0 e i e e
> W 3 e e e e e

D . EX v. e e e e e

.4
4 O

e=.spe . mi

O.w 'O --%.Og
== e e e au-

' V .e e e e(
.e. e e- e e

> -. W == s a .Y e' e-
(
cs

*
N *

: S. 8 ;,
_1 M- 'E . 8. :e - ers .

i O
* .

4 e, e @ K) - eg.,
J' 44 13

N.
w

.~ ~) _ " *
m. .

4 O?
4 M'
T Ei -A
eC p : ==

N k- 'e e. 4
'

2 %
> E -D~ O. Q.~ e O O

- e= 4 g .- * *
= w O O e O O

=.J
1..

' . -!(
8 .
, . . -
4., -

e= e s em . eo- - %

O. O.aC D C e s

'3 -O' L' ..O e e O O
e e e iEw

. :4 -
~ M. .

'N. ,

-w- . e . ' e= M e 4 W
..

J. s %

o. O.W. D- O O aG3
; X: E- e e' eet .

**.J v OO e Q Op.

o
V

- em

= . R. - :e : 8 8i
e

.h w N e e W N

at
CD O U cc U U
.4- E E 4 E 1 i

. . .a 3: m az z
.

% % % % %
- e- O M e **

W M M O O M
.- p % % -% % %

at m O O e- e
o Q e= e- e- Q

C
.=

s ~ 4 m
.

.\ J O O *
|

| -3 8 8 8
|
,

4

_m



au
| | { |,!j ||ii; )i1||,yli1| ,. J 4 14 , , i1 | II,lj||1i ii 11 , ii 1 . ; i - J1i

m
.

- $ ;. 1y-
A.-

~ ~

,~
'

"

'

O. ' ,., ,

'

. .
, ,

k
'

,
-

_

p,__5 N' -

'

-

.

t
- ?. L o.

.

.

_ af

. 3 ~; 6 .-. 6
.,

u ,

Bf.
.

.

1 ' N1
A 4, -

> )4
.

- - 4 D- 0. -
0 9 0. ,- .a

1 ~ '''
- 1 . 0 ( w. - -

. #
~ -

- 1 - 0 e 1
- _"

. '

L. C ''.

":

[',
J -

I 6 6 6 6. 71 4 5 '
.#= - #

f . F
? 2 9. . 80 24 ' 65 '

"t
' _

,

tD, 76 61 07 65 '

n9, y
. $t. 2 2- 22 22 22 '"

.- . E u. 8 6 85 25 4 5
P o 87 55 53 6 5

-m
, ~

a -:M ~

~ .-

.',.
.

.0 0' -
_

0 0. . 00 00 00

'

0 0 0 '0 00 *
*3..

@<e q . ~ . b' 1
; ~ "

..
/ _ O 0 00 00 ' 00 ":,

^. $ s, 0 1 8 33 4 7
T t.

N0 95 86 9 8D a.
.: ~ 7,_S.;

:7t
-

1 1 1 1 1 1
*'22
*

.3 ":^r r , t ,.
.

'.
'

.

'^-'-

,E..
"

J.. '

,tL- . :.
-

~
'

.- A . t .
' 0 '0 00 00 0 0

-

::' -
:y

-

)

0 0. ~ 00 00 00
'

"
'

/_
!

.. . . .- .

J 65 4 4 07 5 7 ''
fi. 4

9gg'gft' ..

E

.
~ r. * 5 i- 65 02 1 8

^

O a ., 9 t. 77 77 88
-

3 . t . . S(
7t *

- a, S ,M .
) 0 0 0 0 -

A a .

_E..
3.

.

-,
-

ug- _:c::.
. . *

=7
. Cu _.l .

-
: '[R

. 0. . 0 0 0
-

_ .

- - -t /u.i;.
l - 0 - 4 - 4 - 4

-

gs. ,. , - ,_-u L = a 2 - 8 - 8 - 8 -

Cf - 2. - 1 - 1 - 1
'E,"~ -

l

'
i ' v e:"

^-

h:
ct

'-~ "; 4 A
'-

7a17 0
B- -

-

e . N ,. . /s

Au' . ~ - ~ ~ '-

) r

B . -: - 'a -
-

~:y c :O

I

- - -
.

-

ig. ,~ . 3NC ~. 2I3 - - - - - - '-n . 0 a - - a 2

hn-cw~y,,,$35 E . ~
s - - - -

L

l

- 1 o-

&s. p,. 4.A1. - 0. . . 0 0

W~. ,

.

0_Y.3. L T ) 0 0 0 0 7
'

. * 0. ,
,

3/ l - - - -
CO s - 6 - 8 - 3 .e 0

m:m.
- . , M; C

3
.

. _ ~
M ( - 5 - 6 - 6 .'- 5 2 ' . -

m - 3 - 0 - 0 - 4
. . ..

.[. T i _iN
_

, I
-

n y U ,C
'

..
L

-

-
-

.~. I -r3 2
'-
-

..

O.:
, C,

. l
0 0 0 0

,

)

0. _ . 0 0 . - 0
, -

T A - 1s
~ 6 - 8 . - 7

.,

a

:3 a. R , / - -
- 7

Qa. . -
,E

.

m . - 4 - 0 . - 6
.

4 A N ( - 3 - 3 - 3 . - 3
!

s. .. U '-: ,v
-

jQ. K _'5

;
} ' 3. ..

. 7 . -
_Lc ,

) : v_0,2. t

"&d'
0. , - 0 - 0 - 0 4

_/ - a
,0 0
..- 0

i,.
. . E, s - -- -

m - 3. - -
n. BL.

,._

- . A.
I ( - 1- - 5 '- 5 . 9 .

.

.t .

-.T. _7
._9-[:

. l

b 0. . 0

_

- .

-

ry . -

- ) '0 0 . 0 0e

0 . - 0/ - -

g;c' . -
-

.

C (w - 3 ~
- - -

- 1 4 - 8 - 6-
* - 1 - 1 - 1

.

_

qw3
. ) , 0 . 0 . 0 0 O

~
.

.,

cn. ./ '-
0 0 0 0

_

w

l

- e - 7 - 9 - 2 - 5
.

-- - -
.

;e r .A m - 3 - 0 - 8 - 2g.. : C( - 3 3 - 2 - 3 -

:' W
g ~ "C "C :

-

es x "N
-

e . C C.S C Ccg '' A M M Mn
_

M M -.

t

gm'i
- -

'

L H H H M My"
0 0 00 00 - 00I. xj 9 9 99 99 9 9 -y// // / / //. .

~.z{ -:
0 3 34 07 4 4 -

;
pE 3 2 1 1 32 1 1

T / / // / / //
.

.- [';:- A 4 0 39 4 9 3 9.

D 0 1 00 00 0 0
.~a.!
;

... D
I, - - ,_ ^ .

.
,

w
.

,:.. ^ L 3 t 2
..!

L 5 e e
-3

,

~ B
E 4 u u U..

.".

W 0 S S S_

:

.'

-

3_. ,.

.

_,,.
;.

,.

,

_j , l,f . iL , ': 4* 4 5 , '1: 2i$

,



.. m
...

, . = . (..p ,*i ; - -r

,

$ 1 \ $
; (..

4

M m): %,f

- TABLE 2.3-6 WATER cuAL'11Y ANALYSIS FOR BROADVIEW ACRES ALLUVIAL WELLS
. PH THROUGH TH-230

WELL ,ID DATE- - LAS ' Pat 1 tJNAT MO. SE NO3, RA226 RA228. CR - V. - TH230 -

. (inits) (mg/ t ) - |(eg/ t) - (mg/l) : (ag/t) . pci/t) ..(pci/t) (mg/t) -(ag/t) (pC1/t)(

0453 '04/30/90 HMC - ' 0.0S' 0.02 - --: ---- ---- ---- --- ------- -- -

10/23/90 SARR --- - ---- ---- ---- ---- 0.30 ' ---- ---- --------

10/23/90 MMC ' 7.50 0.08 0.01 < . 0.01 3.60 '

---- ---- ---- ' -------

Sust 03/13/90 HMC 0.36 0.01 --- ---- ---- --~ ---- ------- ----

09/14/90 HMC 7.50 0.59 0.02 0.02 2.70 --- ---- ---- ---- ---

09/isf90 aAng --- ---- ---- - - . --- 0.30 ~~ ---- --- ~~

sus 2 .04/30/90 HMC 0.38 ---- 9.02 ---- ----- ---- ---- ---- -------

09/27/90 HMC 7 60 0.42 < ' O.01 0.01 2.30 --- ---- --- ---- ----

09/27/90 BARR --- ---- :---- ---- ---- 2.10 - - - ---- --- ----

SUB3 03/14/90 HMC ---- 0.08 ---- 0.01 ---- --- ---- --- - - - ----

09/14/90 BARE ~~ --- --~ ---- ---- 0.40 ---- ---- ---- ----

09/14/90 HMC 7.50 0.09 0.01 0.02 3.20 ---- ---- ---- ---- ----

2.3- 71
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3.0 CHINLE AQUIFER

Several Chinle aquifer wells on Homestake's property and in
the adjacent subdivisions were monitored this annual monitoring

,

period. Some of the Chinle aquifer wells are completed in both the !
Upper and Middle Chinle aquifers. Several of the Broadview Acres |
wells are completed in both the Upper Chinle and alluvial aquifers |

(see Hydro-Engineering 1988c for aquifer completions in the basic
well data tables). Information for wells which are completed in
both the Chinle and alluvium are presented in this chapter. Figure
3.0-1.shows the locations of the Chinle wells. Chinle well 446 in
the Broadview Acres subdivision was not accessible during 1990 ar.d
therefore a 1990 analysis was not measured.
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3.1 UPPER CHINLE INJECTION BATES

Injection into the Upper Chinle aquifer throug' wn11 CWb.
north of Broadvitw Acres, started on May 3. 1984. Figure 3.1-1
presents a plot of the CWS injection rate. An average injection
rate into the Upper Chinle aquifer of 30.4 cpm for 1990 was
obtained.
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3.2 WATER LEVELS

Water levels in Homestahe's Upper sad Middle Chinle aquifer
wells, are presented in Table 3.2-1. Water levels for Chinle wells
in the subdivisions are reported in this table also. Water levels
for Chinle wells in the subdivisions were reported in the all 2 vial
aquifer subdivision tables prior to the fourth quarter of 1984. :

The flow patterns in the Upper Chinle aquifer during the Fall
of 1989 were very similar to those previously reported. Drawing
3.1-1 presents the water-level elevations for the Upper and Middle
Chinle aquifer for the Fall of 1990. A mound of ground water
presently exists around well CWS, which is causing Upper Chinle
aquifer water to be moving toward the pumpback collection wells
aorth of well CWS and to the southwest of well CWS in Broadview and
Felice Acres. The present injection rate is maintaining the
reversed gradient north of Broadview Acres in the Upper Chinle
aquifer. The solid contours presented on Drawing 3.1-1 are for the
Upper Chinle aquifer. The limits of the Upper Chinle are also
shown on the map.

.

The l'--s with dots present the Middle Chinle water level
contours and shows that ground water in the Middle Chinle is
flowing from the west to the east in this area. Water-levelOt elevations from wells 820. ACW and WCW were measured earlier in the
year and were not used in drawing the contours. Water level rise
in the Middle Chinle aquifer have demonstrated only a seasonal
fluctuation for the last three years. The seasonal fluctuation is
thought to be due to domestic use cf water from this aquifer.
Water-level elevations for Middle Chinle wells CW2 and 493 are
shown on Figure 3.2-1.

Water-level elevation measurements for the Upper Chinle wells
are presented in Table 3.2-1 also. This table includes water
levels from wells in the subdivision which penetrate the Upper
Chinie and alluvial aquifers.

Water levels near Upper Chinle well CW3 (see Figure 3.2-2)
have been f airly steady during 1990. Water-level changes in Felice
Acres Upper Chinle well 494 have been similar to those observed in ,

well CW4.
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TABLE 3.2-1 CHINLE AQUIFER WATER LEVELS
'

WATER LEVEL ELEVATION (FT-MSL)

V[3
WELL NAME DATE WATER LEVEL

ELEVATION

0493 04/04/90 6489.32
10/22/90 6488.05

0494 04/04/90 6526.39
10/22/90 6525.50
01/25/91 6525.37

0820 06/26/90 6484.72

0929 02/14/90 6504.15

0930 01/25/91 6488.87

0931 07/03/90 6505.47
01/25/91 6506.01

0932- 01/22/90 6488.34

f0933 01/22/90. 6504.31

0934 07/03/90 6504.76
01/25/91 6505.95

0944 .01/22/90- 6505.27

O'

0946 01/22/90 6505.91

ACW 06/26/90 6483.s5 ;

CW1' 01/22/90 6488.12
01/25/91 6487.30

CW10 08/06/90 6529.31
01/25/91 6529.32

| CW2 02/15/90 6488.09
05/08/90 6486.94
08/07/90 6481.70
11/27/90 6486.80

CW2-1- 01/02/90 6533.58
01/15/90 6533.59

'01/22/90' 6533.34
02/05/90 6533.56
02/19/90 6533.47
03/05/90 6533.66

,

03/20/90 6533.38!
' - 04/02/90 6533.43

04/03/90 6533.43
04/17/90 6533.44
04/23/90 6533.58

.O 3.2- 4
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p 3 ,0 - n 3

h j>

s
TABLE 3.2=1 CHINLE AQUIFE1 CATER LEVELS ;''

y WATER LEVEL ELEVATICF (FT-M8L)
'

/,]T
"

: WELL NAME DATE WATER LEVE*,'
U ELEVATION. ,

,

CW2-1 05/07/90 6533.54 ,

i05/21/90 6533.42
-06/04/90 6533.42 1

06/04/90 0533.40 .

506/18/90 6533.50
07/03/90 6533.46
07/16/90 6533.47 ,

07/24/90' 6533.45
08/06/90 6533.33 3

08/21/90 6533.4( !

09/05/90 6534.it
,

09/17/90 6533.51- t

10/02/90 6533.54:
10/15/90 6533.46
10/31/90 6533.44
11/05/90 6533.49
11/21/90 6533.4f |

11/28/90 6533.19 |

12/04/90 6533.29
12/04/90 6533.29
12/17/90 6533.4( '

12/27/90. 653. 31
01/03/91- 6533.29-
01/14/91 6533.3(
01/25/91 6533.29 j

h' :Cws 01/02/90 6530.39
01/15/90 6530.43
01/22/90- 6529.91
02/05/90 6530.34
02/15/90 :6530.46"'

02/19/90 6530.23
03/05/90 6530.39-- !

03/20/90 6530.1(
04/02/90 6530.22:
04/17/90 6530.0C
04/23/90J 6530.234

05/07/90- 6530.15
~,

05/08/90 6530.10
05/21/90 6529.99
,06/04/90 6530.14.
06/18/90 6530.19
07/03/90 6530.01n

L 07/11/93 6529.96'

07/16/90 6529.96
07/24/90 6529.90
08/06/90 6529.67-

i 08/07/90 6529.71
| -08/21/90 6530.01
ji 09/05/90 6529.96
' 09/17/90 6530.07

10/02/90 6530.0E
,

-
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71BLE 3.2a1 CHINLE AQUITER CATER LEVELS
WATER LEVEL ELEVATION ( FT-ES L)

(] WELL HAME DATE WATER LEVEL
v ELEVATION

CW3 10/15/90 6529.92
10/31/90 6L29.93
11/05/90 6529.96
11/21/90 6530.00
11/27/90 6529.93 ,

11/28/90 6529.52
12/04/90 6529.70
12/17/90 6529.90
12/27/90 6529.73
01/03/91 6529.67
01/14/91 6529.78
01/25/91 6529.67

CW4 01/02/90 6529.36
01/15/90 6529.45
01/22/90 6528.40
02/05/90 6529.27
02/15/90 6529.65
02/19/90 6529.01
03/05/90 6529.22
03/20/90 6528.99
04/02/90 6528.95
04/17/90 6528.66
04/23/90 6528.88
05/07/90 6528.73

r' 05/08/90 6528.68
05/21/90 6528.44
06/04/90 6528.62
06/18/90 6528.63
07/02/90 6528.48
07/16/90 6528.18
07/24/90 6528.14
08/06/90 6527.60
08/21/90 6528.39
09/05/90 6528.25
09/17/90 6528.35
10/02/90 6528.47
10/15/90 6528.29

3( 10/31/90 6528.35
11/05/90 6528.25
11/21/90 6528.22
11/27/90 6528.09
12/04/90 6527.91
12/17/90 6527.95
12/27/90 6527.80
01/02/91 6527.56
01/14/91 6527.80
01/25/91 6527.66

CWS 01/03/90 6558.30
02/07/90 6563.87
03/06/90 6555.62

() 3.2- 6
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!

TAB'E 3.2-1 CHINLE AQUIFER WATER LEVELS i_

WATER LEVEL ELEVATION (FT-MBL) J

I\ WELL NAME ATE WATER LEVEL I*

h- ELEVATION

CW5 04/03/90 6556.37 ;

05/09/90 6564.32 i
'

Of/06/90 6563.80
0*/03/90 6562.02
08/06/90 6558.62
08/15/90 6559.12
05/06/90 6562.62
at/03/90 6564.11
11/06/90 6563.20
12/05/90 6561.12
0;/02/91 6564.12-

CW6 01/22/90- 6491.65
01/25/91 6490.97 |

1

CW8 0;/02/90 6512.62 I

01/05/90 6510.49
03/05/90 6514.00
03/12/90 6514.36
04/02/90 6514.84 ,

03/07/90 6515.60
Of/04/90 6516.13
0*/03/90 6516.69
01/06/90 6517.27 d
01/05/90 6517.82 |

' 7, it/02/90 6518.26/
'sJ 1:/05/90 6518.88

~11/04/90 6519.54
0;/02/91 6520.22

,

CW9 01/06/90 6517.23
0:/25/91 6519.14

WCW 0(/25/90 6483.07-

( - 3.2- 7
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3.3 WATER QUALITY

Tables 3.3-1 and 3.3-2 present water quality results for
samples collected from the Chinle aquifer wells during the last
year. Chinle aquifer water quality results for subdivision wells
are also presented in this chapter.

3.3.1 SULFATE CONCENTRATIONS

The water quality results for Middle Chinle wells are similar
to concentrations previously measured from water in this aquifer.
Figure 3.3-1 presents the sulf ate concentrations for the Upper and
Middle Chinle aquifers. The Upper Chinle data are listed
horizontally while the Middle Chinle values are placed at a 65
degree angle above horizontal. Sulfate concentration from Middle
Chinle well 820 is the only concentration that is above the
expected concentrations. Concentrations in Middle Chinle wells CW2
and 493 for the last year have been declining. This trend is not
expected to continue because a long term trend in this aquiferi

should not exist. Figure 3.3-2 shows the sulfate concentrations
for Middle Chinle wells CW2 and 493 for 1990. Figure 3.3-3
presents the sulf ate concentrations for the Middle Chinle wells 434

O and WCW. Sulfate concentrations in these two wells have stayed
fairly steady and within the expected range.

Sulf ate concentrations in Upper Chinle wells CW3, CW4 and 494
have also ! mn fairly steady (see Figure 3.3-4). These Upper
Chinle sulfate concentrations are also similar to the previous
annual values.

3.3.2 URANIUM CONCENTRATIONS

Uranium concentrations contours for 1990 in the Upper Chinle
aquifer are presented on Figure 3.3-5. This figure shows that
uranium concentrations slightly greater than 0.1 mg/l exist near
the small impoundment. An area with concentrations greater than
0.1 mg/l also exist in northern Felice Acres. The Upper Chinle
in.iection should cause these concentrations to gradually decline.
The uranium concentrations for the Middle Chinle aquifer are also
presented on Figure 3.3-5 at a 65 degree angle. The largest
uranium concentrstion in the Middle Chinle aquifer is 0.04 mg/1.

Figure 3.3-6 presents the uranium concentrations for Middle
Chinle wells CW2 and 493. Uranium concentration have been low in
1990 in these two wells. The uranium concentrations are small in
Middle Chinle wells 434 and WCW (see Figure 3.3-7), The uranium
concentration in well 434 during 1990 has stayed slightly higher
than it was prior to 1989 but these values are sti]l small. The
uranium concentrations in Upper Chinle well 404 and CW4 are still
elevated but are gradually declining with time (see Figure 3.3-8).
The uranium concentration in the Upper Chinle well north of this

3.3-1
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7

-facility has atayed low at well CW3.

3.3.3 SELENIUM CONCENTRATIONS

Selenium concentrations in the Upper and Hiddle Chinlen' .
' aquifers are presented on Figure 3.3-9. The largest selenium

concentration 'in the . Upper Chinle on Homestake property is 0.10,

:mg/l from well _ CW4. This area of the Upper Chinle aquifer has.-

nearly been restored by the CWS injection. The area of selenium
concentrations greater than 0.1 mg/l is small in the Upper Chinle
aquifer. The CWS injection should continue to gradually remove the
concentrations greater than 0.1 mg/1.

- Selenium concentrations for the-water collected from wells CW2 ,

.and 493 (see Figure 3.3-10) have been steady and low for - the
,

several years of tuonitoring. The recent-snall increase in seleniuu '

in_well 493 in'not thought to be significant because it fits the
'

variations previously observed. Selenium concentrations (see Table
3.3-2) for Middle Chinle well WCW. which is located in the
northeast. corner of Murray Acres have also been low (see Figure i

-3.3-11)._ A. rise in the selenium concentration is shown for well
434 during 1990 but this rise is within the expected fluctuation of
this constituent.-

Selenium concentrations for Upper Chirle wells CW3 and 494
,

have also been low. Figure 3.3-12 shows _ that the selenium
concentrations for_ water from well -494 is presently _similar to -

those observed for well CW3.- Well CW3 is located just northeast of -
the impoundment, while well 404 is located in centrel Felice Acres, ,

: Selenium concentrations in Upper Chinle well CW4 has gradually ,

declined to below the state standard prior to 1990.- Selenium
,

concentrations seem to have - become steady in well CW4. The '+

selenium and ~ uranium concentrations - is low in Upper Chinle well
.

CW9.-
'

3.3.4 MOLYBDENUM CONCENTRATIONS

Figure'3.3-13 presents the molybdenum concentrations for the
Upper an :1_ Middle Chinle aquifers. ~ The contours show that the
=molybdenitm' concentrations near the small impoundment are near 0.1

,

mg/1:. T ie highest Middle Chinle concentration of 0.02 mg/l was
observed at well 832 (see Figure 3.3-13).

,

Figu res 3.3-14 and 3.3-15 show that the molybdenum
concentrat, ions with time have been very small in Middle Chinle
wells CW2 493. 434 and WCW. Figure 3.3-16 presents the molybdenum 4

W concentrations in Upper Chinle wells CW3. CW4 and 494, Slightly

-d. elevated concentrations exist in eells 494 and CW4 but are '

gradually declining with time due to the CW5 injection.

,

3.3-2
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i

O
3.3.5 OTHER CONSTITUENTS

|

All chromium concentrations in the Upper and Middle Chinle
aquifers are also very small. No significant concentrations of
chromium would be expected-in the Chinle with the limited migration
of chromium in the alluvial aquifer. Vanadium and thorium-230
concentrations in the Chinle are all small also.

1
1

l

;

l
.

.

O !

,

,

,

,

i O
.

,
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3.3-4



.ua== - - - - - - - -
.

,
-e-n E

boe. - w
-

,/ Jr' i.
(, :

(% , Y
: .

eny : s .
- nN :

thti - m
9

.

W Cd v

b

g.-MMj.)3
_

:- N
r4 g ii:
s _s os'E $s - (n

)A i
~ ltJ'

a ; ,o 3

-et -) 5 "* (Yu'
- oy_;

% : b
m
D' V)

:&:

: 7
: o. O

-
_

O .

,3 '
-...u..

l : -

b &WM
3 0) Rt' 8 :$ 0

: -~

UT 3., b-g.,,y : Ue<
D 4 U 32N.,_,s e y
n4 gg r-

d,N - M1

$u1 :g
/ i D

: N V)
', n# :$ ,

5" CN

g ~

_g.
'y'

: I
r n
~ b;e

e $,, w
- E

D
[T TTTTr r T7TrTi i i i i i i i T rTip TTTT i i 1 i i~r ITrTTTTTITr- o

E
$ $ $ $ 8 8 ? N 0 8 0
3 R R S. R S. R R S S 8
u.. o c = r o o 4 > w

.- -

1/0W 'N0llWRN30N00 31%nnS

O ;
3.3-S

_ _ - -_------ -___-_- _ -_____ _ __-___. -_ _



w,,,_ - , - - - - - , - - - - - - - - - _ - - - - -

|

|

O _
:

u : o
'~$
: e

/ ?
< i .

i-E,, ,

>
Y

_

05

,s .
sr

b%

T : l'! K'

[~ja 5 4.

/ t :
sw w-

: !!

i b
- + d

3e 5
N x-

: O
: u

(A

4 -

:s 5 x
3 ~m Lo"

: P
O .

: -

M

: 4 .s

$4

' b._

., o

.x s..

i. sC> iN
>===.-T 3- to

.

f : 1
2r - n

E
E_g i* dg,r

-. : 0
[fTT i | 1 iii]1 111 1 i i i i [: 1 Ii F1 i iIi i i ill i i i i {Ti i i | i i i i Q

8 k k k k k k k k k k
n, a a, e.a s a a s a a 8
e a o o r- o e e o o
-

V0W 'N0dVmG0N00 HYElnS

O
3.3 -6

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



$ 4 J A madj ;.4Ad4n-wh-m Awa al +4 4 kaAMaa=d &AM. e 6 63 M a6s in 4 4 4+ 4 d Ma~1 &nf .--4 ""'A4aM44 agah 4 4 A-a.a sudM 4 . k ane8a S M A E e M 4. M,-emJAM #M84-ab.4 J,_ aJd? h.a $ .d mEJ AL_Ad

P'ki'

~ (
,,

)

a

p- L 1
N

^

:s'

d,
m

t:- .:
_

'

.

- ' c> .

Y f
5 %.

'
.;

-

; ** Q
Az.

> 1 . % 'j
o .

t

- ft 3g Se
:,

_. o.
=o

>,{ : ;;
-

,.- g .- ,
'

pt .

.

.g) . ,I

-

3'
t:w a

N .:- .
-

s
-

-

-- -
-

Ea 3:
R' - re .-

x

4|
LL. '

g ,
. x 4:p - O Li:_ . . {se

. #- Ii

f
b

.' l I L;
.

5' 1 O

f.
g o|iMtg y g

N 5 Cn 5, : 2-noe -- q,- - OL
.

!

B; 4| e ~ ~ wq'M Q -

t ;
,

-

'

5gR4-

tu. W 4 4 p : m. -' '.
.

a 4 -

-

, . w.4.- i.' . 1-e

#' : 3| >
. ' .

- .
-e - M'CN. .

' m $
_ t :} -jg > h

m t./
..

'

: p : |; 4 g.-
,

5. V3

-

~$:- La1u
1%>p

. DLh Ji . -
_ .

I | |'| | | | |- I I I I | | | | ~I |I I I. I I'

*
'

.

.| I I, l. | |. I ' .. |
.

g .'-D~ 4

g: -g- g- g g g q =

' s f> 8. # g .s s. :
- . n ,a

- n.e e e __ w

p V0li 'NOLLWIN3DN00 31VE10S
,

'

.

3.3-7 i.

>

n so y< se wnw r% p. p- % +, n i n, ,rr w.,e, ,N n s e Now w- .m+eAA., --e,w N&, N,w we-- , Nsmww w w A, mm rw,,s+w----=,.awno.,w- - - - - - --~A-L e- - - -> - - - - - - - - - - ' - - - - - - - - - - - - - - ' - -
'



_ _ - _ - - _ _ _ _ - _ _ _ -

|

/

O | lam Elact or
f UPPER L' WIDDLL j
/ wi.m Etcr off cthNu: AourLR // / en tk ca.NLt|

f AouirrR | g j s

/ I
'

c'3
i i

. ,

1
| | /*/ j 9 /

/ TAliiNGS -D JPOS/L-l'ACIUTY / .

)
GCs3 toat or | j

I |

/ [' |ulDLE CtWLL

[f/
Aounn ,

/ l .0.02 . / .
' '

/
- 0,1 - f .0 ' 1,

/ I -f
[ w. ., f

.o.'
fPLEASAN1-VALUN-ES A1

f
~

f I TAIUNGS
6v f j

/ q' g-

/ p *00_ ,

I | -/ 7 f o.is
J J o g

,/
'

/O 'N >>

9 ,e, y | |cauRu -

m L; Ma e | 1

NI !y N ris,,1
-- y -

f I 1b
. .t/ me

ax-;vp.< we uy ,

! L ,,| -+7
i ctE.g aTM -- - LE G EN D-- -

~m3 IN
Y..O.M / ' f

k bW #'
'i $.dPPER-CHINLE
/ (CN NM)

/

SCALL' 1 % )600'*

FIGUkE 3.3 -5. URANIUM CONCEN1RAllONS FOR liil MIDDLE AND UPPi'R CHiNLE, FALL 1990, mg/t.

~

;

"~'"--'-----c.. - . _ _ _ _ _ _ _ _
' __



. ., . . n,-w,m_---------_--,-- -,--------,--, , , - - , , , - , - - , , - - - - - - - - - - - - - -

* ~ , ;s
..

?
: a
:$ .

o:- n
j g (7)

*W -

g:2 O,~
-

.c ? QC
:

N+

: 5
>;e O

- $
s t.I ~ dafL: Ltj

2 3:=
4 -- $ Z

: o-

tb
,N ~

V):9@ : Z
IfGM O
s g- -

.' I I", .

i _ t.
. p.

y8 y
6 tri

Nn :" O
B a> z
oe : o
D 4 47.- O
R 4 2Q 7m 4

b. g 3E 4 :. r;
R 1 S{

[
N D

:E ,

P- e>: i
O

3- d
I LL)
: tr

[TTi i j i iTrTTTTTTrTTT~TTrrrTTri TT'I i 'i 'i 1 Tri i i i i i i i i i i i
-

D
o

8- $ 8 R 8 8 9 8 fi 9 8
; o d 6 6 d a o 6 o o

1/0W 'N011V81N33NO3 Wf1?NV8B

O
3.3-9

i

. __m.__-_.____-_m.. - .-m__-.. _ m_.____..m.m.____ ._____._______.___m ._._-___m_______m_ .-=al



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

|

|

O , : o

~_ N_,

-

, .

$
- <a ..

$"

O
i~~ 3
: e c
: f, *"*

..
Q: -

: P')
l v< m
.I !$

5, "
-

:

9 :
: >e

'I h Z
l
: " O<

i -
ti

,

hM.i :g< Z
yOl :- .

<l G"

O - -
I _ f
, I z1 t4.1+3 : s o

'

eq O l : Z
43 2 O,

u4 --
Or

D|f 4 GQ ŵ
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i;; Homestake's; San Andres.well, Deep Well-No.-2, is monitored on. J

a; semi-annual basis for numerous water quality. parameters. . Tables
'#

: 4.0-1,- 4.0-2 and.4.0-3 present'the latest water quality _ analysis-

' " ' for this well and Deep Well-No. 1. The sulfate' concentrations in--

W both" wells are lower in the second half of_1990 than they were in,

ithe first half. On the average a gradual rising trend has occurred
.

, ,
'

in the sulf ates concentrations -in both .the San- Andreas wells.- A 1sample'_ was ' not collected from Deep Well No _1 during the last !

quarter .of 1990 due to the purop iri this well..being down. '
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