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Memorandum

August 15, 2013

To: Gaston Leone
From: Aaron Kempf
Re: Texas Custodial Trust

Former ASARCO Smelter Site, El Paso, Texas

Subject: Hydraulic Permeability Estimate Methods and Results

INTRODUCTION

Hydraulic conductivity describes the ability of groundwater to move through a given water-
bearing unit, and is a function of intrinsic permeability and the fluid properties viscosity and
density. The hydraulic conductivity of the water-bearing unit near a monitoring well can be
assessed by inserting or removing a volume of water from the tested well and measuring the
water level response. This technical memorandum summarizes previous hydraulic conductivity
estimates made for groundwater monitoring wells screened in alluvial sediment and bedrock at
the Former Asarco Smelter, located in El Paso, Texas. Testing methods summarized in this
memorandum include slug testing, pumping tests and pumping during low-flow sampling.
Water level data collected during each test were fit with analytical solutions to provide estimates
of hydraulic conductivity.

HYDRAULIC CONDUCTIVITY TESTING METHOD REVIEW

Field testing designed to collect data used to estimate hydraulic conductivity can include slug
testing and pumping tests. Slug testing involves creating a rapid change in the static well water
column and monitoring the return to static conditions. This response is a result of groundwater
entering or leaving the monitoring well during rising- and falling-head slug tests, respectively.
The rate of water level response is a function of the permeability of the water-bearing unit, which
can be quantified by fitting the observed water levels with analytical solutions to provide
estimates of hydraulic conductivity.

Pumping tests are conducted by extracting groundwater from the test well and observing the
water level response in the pumping well and nearby observation wells. The pumping rate can
vary depending on site conditions and the objective of the testing. Pumping at higher discharge
rates generally results in a significant water level drawdown in the pumping well, which in some
cases may not accurately represent water levels in the water-bearing unit. The water level of the
water-bearing unit is best represented at observation wells during tests where the discharge rate
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Bedrock Well Slug Tests

The Trust performed falling-head slug tests at bedrock monitoring wells EM-04 and EM-06 in
June 2013. The water levels of slug tests conducted at wells EM-04 and EM-06 were recorded
using a pressure transducer and datalogger, in addition to manual water level measurements.
Water levels were allowed to recover to static conditions after the slug was inserted (EM-04 and
EM-06) and the recovery data were analyzed using the Bouwer-Rice Analytical Solution
(Bouwer and Rice 1976).

Additionally, the water level equilibration of bedrock monitoring well EM-01 following well
installation, which required several years to occur, was evaluated as a slug test. Water levels in
monitoring well EM-01 were gauged manually on a quarterly basis and the recovery data were
analyzed using the Bouwer-Rice Analytical Solution (Bouwer and Rice 1976). The estimated
hydraulic conductivities of bedrock monitoring wells EM-01, EM-04, and EM-06 are 1.1 x 107,
2.3x 10™, and 0.51 ft/day, respectively (Table 1, Figure 1, Appendix C).

CONCLUSION

Previous hydraulic conductivity estimates of the alluvium water-bearing unit and bedrock were
made by evaluating the water level responses resulting from slug testing and pumping tests. In
several instances, more than one test was implemented at a given monitoring well, enabling a
comparison of hydraulic conductivity estimates resulting from different test methods. Also, the
hydraulic conductivity estimates of wells screened in bedrock are lower than nearby wells
screened in alluvium. The compilation of these hydraulic conductivity estimates are a key
component of the conceptual site model and will support the groundwater remedy design and
implementation.






Table 1

Summary of Previous Hydraulic Conductivity Estimates

Review of Site-wide Estimated Hydraulic Conductivity Values
Former ASARCO Smelter Site

well ID Pumping Tests by Slug Tests by Hydrometrics Pumping Tests by Slug Tests by ARCADIS | Pumping Tests by CDM | Low-flow Pumping Tests | Bedrock Well Slug Tests
Hydrometrics in 1990 (ft/day) in 1997 (ft/day) ARCADIS 2004 (ft/day) 2004 (ft/day) in 2009 (ft/day) by ARCADIS 2011 (ft/day) (ft/day)
EM-01 -- -- -- -- -- -- 1.1E-05
EM-04 - - - - - - 2.3E-04
EM-06 - - - 0.28 - - 0.51
EP-105 -- -- -- 0.18 -- -- --
EP-108 - - - 0.79 - - -
EP-109 - - - 0.69 - - -
EP-112 - - - 44.3 - - -
EP-114 -- -- -- 3.8 -- -- --
EP-119 -- -- -- 6.3 - >15 -
EP-12 0.4 - 0.40 0.22 - 0.70 -
EP-120 - - - 1.3 - 1.5 -
EP-121 -- -- -- 3.6 -- -- --
EP-122 - - - 26.3 -- >17 -
EP-123 - - - 18.3 - - -
EP-124 - - - 3.2 - - -
EP-125 -- -- -- 2.0 -- -- --
EP-128 - - - 66.4 - - -
EP-129 - - - 2.4 - - -
EP-13 - - - - - 0.51 -
EP-131 -- -- -- 4.6 -- -- --
EP-132 - - 10.2 1.6 - 10.2 -
EP-133 - - - 29.6 - >16 -
EP-134 - - - 19.7 - - -
EP-135 -- -- -- 0.49 -- 1.3 --
EP-139 - - - - - 20.2 -
EP-14 - - - 1.5 - - -
EP-146 - - - - - 2.9 -
EP-147 -- -- -- -- -- 4.4 --
EP-17 1.5 -- -- -- -- -- --
EP-29 - - - 6.7 - - -
EP-4 - - - - - 21.7 -
EP-49 -- -- -- -- -- 0.28 --
EP-51 -- 4.7 4.7 -- -- 0.66 --
EP-52 - - - - - 0.39 -
EP-53 - 2.4 10.9 - - - -
EP-54 -- -- -- 0.26 -- 0.72 --
EP-56 -- 5.3 5.3 -- -- -- --
EP-58 - - - - - 1.9 -
EP-59 - - - 3.2 - - -
EP-6 - - - - - >56 -
EP-61 -- -- -- 1.4 -- -- --
EP-62 - - - - -- >16 -
EP-67 - - - 3.2 - - -
EP-68 -- -- -- 2.2 -- 2.9 --
EP-7 -- -- -- -- - 24.2 --
EP-71 - - - - -- >9 -
EP-73 - - - 3.9 - - -

Site-wide K data.xIsx
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Table 1

Summary of Previous Hydraulic Conductivity Estimates

Review of Site-wide Estimated Hydraulic Conductivity Values
Former ASARCO Smelter Site

Well ID Pumping Tests by Slug Tests by Hydrometrics Pumping Tests by Slug Tests by ARCADIS | Pumping Tests by CDM [ Low-flow Pumping Tests | Bedrock Well Slug Tests
Hydrometrics in 1990 (ft/day) in 1997 (ft/day) ARCADIS 2004 (ft/day) 2004 (ft/day) in 2009 (ft/day) by ARCADIS 2011 (ft/day) (ft/day)
EP-75 -- -- -- -- -- 0.23 -
EP-76 -- 10.9 4.7 -- - -- --
EP-77 -- -- -- -- - 3.9 --
EP-78 - - - 178 - >14 ~
EP-79 -- -- -- 2.8 - -- --
EP-80 - - = 3.0 - — —
EP-81 - - - 14 — 29 —
EP-82 -- -- - 6.6 . — —
EP-83 -- - - 3.2 _ — —
EP-84 -- -- -- 96.9 - 0.96 --
EP-85 -- - - - - >24 -
EP-90 -- -- -- 0.72 -- -- --
EP-93 -- -- -- 1.3 - -- --
EP-94 -- -- -- 3.1 - -- --
EP-95 -- -- -- 18.1 -- >4 -
EP-97 - - - 53 = - =
EP-98 -- -- -- 0.73 - -- --
EX-1 -- -- -- -- 362 -- --
EX-2 -- -- -- -- 400 -- --
EX-3 -- -- -- -- 116 -- --
EX-4 -- -- -- -- 25 -- --
EX-9 -- -- -- -- 2.1 -- --
MW-131 -- -- 25.1 17.8 - -- -
MW-132D -- -- -- 381 - -- -
MW-132S - - = 17.9 — — —
MW-49 -- -- 3.2 - - - =
OBS-1 - - = - = >5 —
Notes

ft/day = feet per day

Site-wide K data.xIsx
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Appendix B: Low-Flow Pumping Test Data Evaluation

Review of Site-wide Estimated Hydraulic Conductivity Values

0.416667

8.1E-05 (cm/sec)

Time
(min)

0

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85

EP-75

Q(gpm) 0.079 15.27884 (ft3/day)

L (ft) 15.5

r (ft) 0.166667

DD (ft) 3.43

L/rw 93.0

C (from eqn) 4.04

In(Relr) 5.03

K(ft/day) 0.23

Re(ft) 11.1

Time Vol DTW

time (gal) (ft)
7:25 72.92
7:30 0.40 74.3
7:35 0.79 74.85
7:40 1.19 75.45
7:45 1.59 75.84
7:50 1.98 75.88
7:55 2.38 76.14
8:00 2.78 76.17
8:05 3.17 76.12
8:10 3.57 76.16
8:15 3.97 76.28
8:20 4.37 76.3
8:25 4.76 76.3
8:30 5.16 76.31
8:35 5.56 76.27
8:40 5.95 76.3
8:45 6.35 76.31
8:50 6.75 76.35

Q (ml/min) 300

Q (gpm) 0.079

Site-wide K data.xIsx

Former ASARCO Smelter Site

1.38
1.93
2.53
2.92
2.96
3.22
3.25

3.2
3.24
3.36
3.38
3.38
3.39
3.35
3.38
3.39
3.43

EP-54
Q(gpm) 0.079 15.27884 (ft3/day)
L (ft) 8.4
r (ft) 0.166667
DD (ft) 1.75 0.4166667
L/rw 50.3
C (from eq 2.66
In(Relr) 4.37
K(ft/day) 0.72 2.6E-04 (cm/sec)
Re(ft) 6.4
Time Vol DTW Time
time (gal) (ft) (min)
9:30 72.36
9:35 0.40 72.89 5
9:40 0.79 72.99 10
9:45 1.19 73.23 15
9:50 1.59 73.41 20
9:55 1.98 73.62 25
10:00 2.38 73.86 30
10:05 2.78 74.11 35
Q (ml/min) 300
Q (gpm) 0.079

0.53
0.63
0.87
1.05
1.26

15
1.75
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Q(gpm) 0.079
L (ft) 12.8
r (ft) 0.166667
DD (ft) 0.6
L/rw 76.8
C (from eq 3.54
In(Relr) 4.83
K(ft/day) 1.53
Re(ft) 9.3
Time Vol
time (gal)
10:05
10:10 0.40
10:15 0.79
10:20 1.19
10:25 1.59
10:30 1.98
10:35 2.38
Q (ml/min) 300
Q (gpm) 0.079

Site-wide K data.xIsx

Appendix B: Low-Flow Pumping Test Data Evaluation

Review of Site-wide Estimated Hydraulic Conductivity Values
Former ASARCO Smelter Site

EP-120
15.27884 (ft3/day)
0.4166667
5.4E-04 (cm/sec)
DTW Time
(ft) (min)
23.41
23.83 5
23.78 10
23.88 15
23.91 20
23.94 25
24.01 30

0.42
0.37
0.47
0.5
0.53
0.6

Q(gpm) 0.079
L (ft) 2.8
r (ft) 0.166667
DD (ft) 2.89
L/rw 16.8
C (from eq 1.45
In(Relr) 3.20
K(ft/day) 0.96
Re(ft) 24
Time Vol
time (gal)
7:30
7:35 0.40
7:40 0.79
7:45 1.19
7:50 1.59
7:55 1.98
8:05 2.78
8:10 3.17
Q (ml/min) 300
Q (gpm) 0.079

EP-84

15.27884 (ft3/day)

0.416667

3.4E-04 (cm/sec)

DTW Time
(ft) (min)

12.95 5
13.68 10
13.94 15
14.05 20
14.17 25
14.36 35
14.89 40

0.95
1.68
1.94
2.05
2.17
2.36
2.89
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Appendix B: Low-Flow Pumping Test Data Evaluation

Review of Site-wide Estimated Hydraulic Conductivity Values
Former ASARCO Smelter Site

0.416667

9.7E-05 (cm/sec)

Time
(min)

10
15
20
25
30
35
40

EP-49

Q(gpm) 0.079 15.27884 (ft3/day)

L (ft) 134

r (ft) 0.166667

DD (ft) 3.21

L/rw 80.2

C (from eq 3.64

In(Refr) 4.87

K(ft/day) 0.28

Re(ft) 9.7

Time Vol DTW

time (gal) (ft)
10:45 66.9
10:50 0.40 68.9
10:55 0.79 69.26
11:00 1.19 69.56
11:05 1.59 69.73
11:10 1.98 69.86
11:15 2.38 69.97
11:20 2.78 70.04
11:25 3.17 70.11

Q (ml/min) 300

Q (gpm) 0.079

Site-wide K data.xIsx

2.36
2.66
2.83
2.96
3.07
3.14
3.21

0.416667

1.4E-04 (cm/sec)

Time
(min)

10
15
20
25
30

EP-52

Q(gpm) 0.079 15.27884 (ft3/day)

L (ft) 15.9

r (ft) 0.166667

DD (ft) 1.97

L/rw 95.2

C (from eq 4.11

In(Relr) 5.06

K(ft/day) 0.39

Re(ft) 11.3

Time Vol DTW

time (gal) (ft)
1:30 55.65
1:35 0.40 56.32
1:40 0.79 56.59
1:45 1.19 56.84
1:50 1.59 57.14
1:55 1.98 57.42
2:00 2.38 57.62

Q (ml/min) 300

Q (gpm) 0.079

0.67
0.94
1.19
1.49
1.77
1.97
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Appendix B: Low-Flow Pumping Test Data Evaluation

Review of Site-wide Estimated Hydraulic Conductivity Values
Former ASARCO Smelter Site

0.416667

2.5E-04 (cm/sec)

Time
(min)

10
15
20
25
30

EP-12

Q(gpm) 0.079 15.27884 (ft3/day)

L (ft) 10.4

r (ft) 0.166667

DD (ft) 1.55

L/rw 62.2

C (from eq 3.06

In(Refr) 4.60

K(ft/day) 0.70

Re(ft) 7.7

Time Vol DTW

time (gal) (ft)
10:25 61.2
10:30 0.40 61.64
10:35 0.79 61.92
10:40 1.19 62.19
10:45 1.59 62.39
10:50 1.98 62.59
10:55 2.38 62.75

Q (ml/min) 300

Q (gpm) 0.079

Site-wide K data.xIsx

0.44
0.72
0.99
1.19
1.39
155

0.416667

1.8E-04 (cm/sec)

Time
(min)

10
15
20
25
30
35

EP-13

Q(gpm) 0.079 15.27884 (ft3/day)

L (ft) 7.9

r (ft) 0.166667

DD (ft) 2.61

L/rw 47.6

C (from eq 2.57

In(Relr) 4.31

K(ft/day) 0.51

Re(ft) 6.1

Time Vol DTW

time (gal) (ft)
12:45 63.8
12:50 0.40 64.98
12:55 0.79 65.3
13:00 1.19 65.69
13:05 1.59 65.98
13:10 1.98 66.17
13:15 2.38 66.32
13:20 2.78 66.41

Q (ml/min) 300

Q (gpm) 0.079

1.18

15
1.89
2.18
2.37
2.52
2.61

Page 4 of 10



Appendix B: Low-Flow Pumping Test Data Evaluation

Review of Site-wide Estimated Hydraulic Conductivity Values
Former ASARCO Smelter Site

0.416667

2.3E-04 (cm/sec)

Time
(min)

10
15
20
25
30
35
40
45
50

EP-51

Q(gpm) 0.079 15.27884 (ft3/day)

L (ft) 14.3

r (ft) 0.166667

DD (ft) 1.27

L/rw 86.0

C (from eq 3.83

In(Refr) 4.95

K(ft/day) 0.66

Re(ft) 10.3

Time Vol DTW

time (gal) (ft)
7:25 54.84
7:30 0.40 55.05
7:35 0.79 55.21
7:40 1.19 55.36
7:45 1.59 55.5
7:50 1.98 55.61
7:55 2.38 55.71
8:00 2.78 55.82
8:05 3.17 55.94
8:10 3.57 56.02
8:15 3.97 56.11

Q (ml/min) 300

Q (gpm) 0.079

Site-wide K data.xIsx

0.21
0.37
0.52
0.66
0.77
0.87
0.98

11
1.18
1.27

0.416667

1.4E-03 (cm/sec)

Time
(min)

10
15
20
25
30
35

EP-77

Q(gpm) 0.079 15.27884 (ft3/day)

L (ft) 9.7

r (ft) 0.166667

DD (ft) 0.29

L/rw 58.4

C (from eq 2.93

In(Relr) 453

K(ft/day) 3.90

Re(ft) 7.3

Time Vol DTW

time (gal) (ft)
7:25 47.52
7:30 0.40 47.78
7:35 0.79 47.79
7:40 1.19 47.79
7:45 1.59 47.79
7:50 1.98 47.8
7:55 2.38 47.81
8:00 2.78 47.81

Q (ml/min) 300

Q (gpm) 0.079

0.26
0.27
0.27
0.27
0.28
0.29
0.29
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Q(gpm) 0.079
L (ft) 19.1
r (ft) 0.166667
DD (ft) 0.23
L/rw 114.8
C (from eq 4.68
In(Refr) 5.26
K(ft/day) 291
Re(ft) 134
Time Vol
time (gal)
8:40
8:45 0.40
8:50 0.79
8:55 1.19
9:00 1.59
9:05 1.98
9:10 2.38
Q (ml/min) 300
Q (gpm) 0.079

Site-wide K data.xIsx

Appendix B: Low-Flow Pumping Test Data Evaluation

Review of Site-wide Estimated Hydraulic Conductivity Values
Former ASARCO Smelter Site

EP-68

15.27884 (ft3/day)

0.416667

1.0E-03 (cm/sec)

DTW Time
(ft) (min)

65.58

65.84 5
65.8 10

65.82 15
65.8 20

65.81 25

65.81 30

0.26
0.22
0.24
0.22
0.23
0.23

0.416667

1.0E-03 (cm/sec)

Time
(min)

10
15
20
25
30

EP-81

Q(gpm) 0.079 15.27884 (ft3/day)

L (ft) 8.5

r (ft) 0.166667

DD (ft) 0.44

L/rw 50.7

C (from eq 2.67

In(Relr) 4.38

K(ft/day) 2.86

Re(ft) 6.4

Time Vol DTW

time (gal) (ft)
11:10 19.75
11:15 0.40 19.93
11:20 0.79 20.03
11:25 1.19 20.09
11:30 1.59 20.12
11:35 1.98 20.16
11:40 2.38 20.19

Q (ml/min) 300

Q (gpm) 0.079

0.18
0.28
0.34
0.37
0.41
0.44
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Appendix B: Low-Flow Pumping Test Data Evaluation

Review of Site-wide Estimated Hydraulic Conductivity Values
Former ASARCO Smelter Site

0.416667

3.6E-03 (cm/sec)

Time
(min)

10
15
20
25
30

EP-58 EP-132
Q(gpm) 0.079 15.27884 (ft3/day) Q(gpm) 0.079 15.27884 (ft3/day)
L (ft) 15.7 L (ft) 14.8
r (ft) 0.166667 r (ft) 0.166667
DD (ft) 0.41 0.416667 DD (ft) 0.08
L/rw 94.3 L/rw 89.0
C (from eq 4.08 C (from eq 3.92
In(Refr) 5.05 In(Relr) 4.99
K(ft/day) 1.91 6.7E-04 (cm/sec) K(ft/day) 10.21
Re(ft) 11.2 Re(ft) 10.7
Time Vol DTW Time DD Time Vol DTW
time (gal) (ft) (min) (ft) time (gal)
9:50 13 12:45 12.49
9:55 0.40 13.32 5 0.32 12:50 0.40 12.58
10:00 0.79 13.38 10 0.38 12:55 0.79 12.59
10:05 1.19 13.41 15 0.41 13:00 1.19 12.58
10:10 1.59 13.41 20 0.41 13:05 1.59 12.57
10:15 1.98 13.41 25 0.41 13:10 1.98 12.57
10:20 2.38 13.41 30 0.41 13:15 2.38 12.57
Q (ml/min) 300 Q (ml/min) 300
Q (gpm) 0.079 Q (gpm) 0.079

Site-wide K data.xIsx

0.09

0.1
0.09
0.08
0.08
0.08
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Appendix B: Low-Flow Pumping Test Data Evaluation

Review of Site-wide Estimated Hydraulic Conductivity Values
Former ASARCO Smelter Site

EP-135 EP-4

Q(gpm) 0.079 15.27884 (ft3/day) Q(gpm) 0.079 15.27884 (ft3/day)

L (ft) 16.2 L (ft) 4.0

r (ft) 0.166667 r (ft) 0.166667

DD (ft) 0.6 0.416667 DD (ft) 0.1 0.416667

L/rw 97.0 L/rw 24.0

C (from eq 4.16 C (from eq 1.72

In(Refr) 5.08 In(Relr) 3.57

K(ft/day) 1.27 4.5E-04 (cm/sec) K(ft/day) 21.73  7.7E-03 (cm/sec)

Re(ft) 11.5 Re(ft) 3.3

Time Vol DTW Time DD Time Vol DTW Time DD

time (gal) (ft) (min) (ft) time (gal) (ft) (min) (ft)
13:45 11.62 8:20 6.71
13:50 0.40 11.84 5 0.22 8:25 0.40 6.83 5 0.12
13:55 0.79 11.94 10 0.32 8:30 0.79 6.82 10 0.11
14:00 1.19 12.03 15 0.41 8:35 1.19 6.81 15 0.1
14:05 1.59 12.1 20 0.48 8:40 1.59 6.81 20 0.1
14:10 1.98 12.15 25 0.53 8:45 1.98 6.81 25 0.1
14:15 2.38 12.18 30 0.56 8:50 2.38 6.81 30 0.1
14:20 2.78 12.21 35 0.59
14:25 3.17 12.22 40 0.6

Q (ml/min) 300 Q (ml/min) 300

Q (gpm) 0.079 Q (gpm) 0.079

Site-wide K data.xIsx
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Appendix B: Low-Flow Pumping Test Data Evaluation

Review of Site-wide Estimated Hydraulic Conductivity Values
Former ASARCO Smelter Site

EP-7 EP-146
Q(gpm) 0.079 15.27884 (ft3/day) Q(gpm) 1.050 202.139 (ft3/day)
L (ft) 35 L (ft) 16.6
r (ft) 0.083333 r (ft) 0.083333
DD (ft) 0.12 0.416667 DD (ft) 3.96 0.416667
L/rw 41.9 L/rw 199.1
C (from eq 2.37 C (from eq 6.75
In(Refr) 4.17 In(Relr) 5.86
K(ft/day) 24.22  8.5E-03 (cm/sec) K(ft/day) 2.87 1.0E-03 (cm/sec)
Re(ft) 2.7 Re(ft) 11.1
Time Vol DTW Time DD Time Vol DTW Time DD
time (gal) (ft) (min) (ft) time (gal) (ft) (min) (ft)
10:00 6.36 13:10 10.44
10:05 0.40 6.48 5 0.12 14:00 55.00 14.61 50 4.17
10:10 0.79 6.48 10 0.12 14:30 85.00 14.41 80 3.97
10:15 1.19 6.48 15 0.12 14:50 105.00 14.4 100 3.96
10:20 1.59 6.48 20 0.12
10:25 1.98 6.48 25 0.12
10:30 2.38 6.48 30 0.12
Q (ml/min) 300 Q (ml/min) 3969
Q (gpm) 0.079 Q (gpm) 1.050

Site-wide K data.xlsx Page 9 of 10



Appendix B: Low-Flow Pumping Test Data Evaluation

Review of Site-wide Estimated Hydraulic Conductivity Values

Former ASARCO Smelter Site

0.416667

7.1E-03 (cm/sec)

Time
(min)

10
14
18
22
26
30
34
38
42
46
50
54

EP-147 EP-139
Q(gpm) 1.750 336.8984 (ft3/day) Q(gpm) 1.204 231.7291 (ft3/day)
L (ft) 19.0 L (ft) 20.6
r (ft) 0.083333 r (ft) 0.083333
DD (ft) 3.91 0.416667 DD (ft) 0.54
L/rw 227.4 L/rw 247.4
C (from eq 7.33 C (from eq 7.70
In(Refr) 6.00 In(Relr) 6.10
K(ft/day) 4.35 1.5E-03 (cm/sec) K(ft/day) 20.19
Re(ft) 12.5 Re(ft) 135
Time Vol DTW Time DD Time Vol DTW
time (gal) (ft) (min) (ft) time (gal) (ft)
15:15 8.5 13:15 25.00 8.98
15:45 55.00 12.21 30 3.71 13:19 30.00 9.5
16:15 105.00 12.41 60 3.91 13:25 35.00 9.52
13:29 40.00 9.45
13:33 45.00 9.45
13:37 50.00 9.45
13:41 55.00 9.45
13:45 60.00 9.45
13:49 65.00 9.45
13:53 70.00 9.45
13:57 75.00 9.45
14:01 80.00 9.45
14:05 85.00 9.45
Q (ml/min) 6615 14:09 90.00 9.45
Q (gpm) 1.750
Q (ml/min) 4550
Q (gpm) 1.204

Site-wide K data.xIsx

0.52
0.54
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well LLog
Hole Name: EM-01

Date Hole Started: 5/8/90 _ Date Hole Finished: 51 /30

Client: ASARCO, Inc.

Project: Asarco Bl Paso Agreed Order RI
County: El Paso State: Texas
Property Owner: ASARCO, Inc. Property
Legal Description: Asarco Plant
Descriptive Location: S of antimony plant,
behind security bldg.

Recorded By: AJH

Drilling Company: Earl & Sons

Drilter: RexT.

Drilling Method: Air Rotary

Drilling Fluids Used: None

Purpose of Hole: Install Monitor Welt
Target Aquifer: NA

Hole Diameter (in): 8-inch

Total Depth Drilled (ft): 250

WELL COMPLETION YN DESCRIPTION INTERVAL
Well Installed? Y  4-inch, flush threaded, Sch40,PVC 0-85
Surface Casing Used? Y 8 inch steel 0 - 66 feet
Screen/Perforations? Y  0.020-inch slot, Sch 40 PVC 73.5 - 83.5 feet
Sand Pack? Y  10/20 silica sand

Annular Seal? Y  Bentonite/Cement Grout

Surface Seal? N

DEVELOPMENT/SAMPLING

Well Developed? N

Water Samples Taken? N

Boring Samples Taken? N

Static Water Level Below MP: 71.98

Date: 5/98

MP Description: Top of PVC
MP Height Above or Below Ground (ft}: 1.0

Surface Casing Height (ft): 1.2

Riser Height (ft): 1.0

Grourd Surface Elevation (ft): 3784.00
MP Elevation (ft): 3784.99

Remarks: Bedrock well. Drilled using percussion hammer bit. Started driliing at (09:50. 52-66 is interpreted as basal conglamorate of the Fort
Hancock Formation of strain 78°. This unit drillad hard and stayed open, fragments were angutar to well-rounded. Drilled like consolidated material
past 52". Dry at fime of development and sampling - very low yield. Hole initially drilled to 250" and backfilled to 85 feet. Samples taken {o 140 feet.

WELL CONSTFIUCTION

GEOLOGICAL DESCRIPTION

] GRAPHICS

e
OO

-
Fr Yy

0.0-7.00
SAND -Dry to slightly moist, light orangish-brown, loose, unconsolidated, moderately sonted,
highly calcerous, fine to medium silty sand, at least70% quanz, aeolian origin.

SN E- e 70-15.0
= B % % v.t¢] GRAVELLY SILTY SAND -Slightly damp, light brown, poordy sorted,loose, subangular to
s $ 8.5 subrounded gravel, highly variabte composition of gravel up to 1/2" (Alluvism).
y :\> Medium to Coarse SAND -Dry, light brown 1o tan, loose, moterately sorted, subangular,
<,: \@ sublitharenite composition, very weak reaction to HCI {Alluvium).
D Y
NN
YN 5T 26.0-20.0
'4 /4 o L\F SANDY GRAVEL -Dry to slightly moist, gnay 1o orange, very coarse. Particle compasition is
\‘ N 1'! predominantty quartz. but highly varial m). /.
;\/ '5\/ l 29.0- 350
ZRZ |f_ GRAVELLY SILTY-CLAY to CLAYEY-SILT-Moist, orangish-brown, tacky, poorly sorted,
%‘ \\\‘ e\calcareous (Alluvium). Va
YR ] 950- 380
7RZ =1 Gravelly Coarse SAND -Dry, light orangish-brown, tacky, poorly sorted, angular fragments
N “s nlill Alluviurn). i
> py138.0- 385 ,
% <J‘ Y '. MAs above, rock fragments of quartz, feldspar, low mafic content. !
SEY iy | SR i
DA D *t:1{ GBAVEL -Dry, grey, unconsolidated gravel, limestone, quariz (Alluvium
4 K T lesgs
§ § T AVEL -Dry, very light orange, calcareous, siity sand with abundant limestone gravel
é é S 4 0 ) J
g SEN - -] [|SANDY GRAVEL -Dry, light orange, unconsolidated, sandy gravel, abundant limestone
- d d e .
5 § @.\ o DY GRAVEL -Wet, Ilght orangish-brown, unconsolidated, silty, sandy gravel, matrix is
§ \4 \4 e us rock fra esite, itg (Alluvium).
3 g L%t 1520 -57.0
2 § .§ WS R T n b consolidated. 102 Sandstone).
S e — i | AR
I| gg.oSsntonne Lrowt e
> 15720 Shoa Sand ANDY GMVEEI;e-ir'?mbmwn imact, consolidated, poorly sorted sandy gravel, gravelly
g i
al with lamo| ments (Alluvium).
% 0.020 Stot Screen Lsabove
o igh. well consolida uartz arenite, fine 1o coa ith limi
:
= Continued Next Page Sheet 1 of 2
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Moenitor Weli Log

Hole Name: EM-06

Date Hole Stanted: 5/18/90  Date Hole Finished: 5/20/30

Client. ASARCO, Inc.

Project: Asarco El Paso Agreed Order RI
County: El Paso State: Texas
Property Owner: ASARCO, Inc. Property
Legal Description: Asarco Plant
Descriptive Location: Parking lot in front of
warehouse, 14' south of EM-5

Recorded By: AJH

Drilling Company: Earl & Sons

Driller: Mark T.

Drilling Method: Air Rotary

Drilling Fluids Used: None

Purpose of Hole:  Install Monitor Well
Target Aquifer: NA

Hole Diameter (in): 6&-inch

Total Depth Drilled (ft): 91

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well installed? Y  4-inch, flush threaded, Sch 40, PVC Q- 91 feet
Surface Casing Used? Y & inch steel 0-38.5 feet
Screen/Perforations? Y  0.020-inch slot, Sch 40 PVC 80 - 90 feet
Sand Pack? Y 12/20 Silica Sand 70 - 91 feet
Annular Seal? Y  Bentonite/Cement Grout 64 - 70 feet
Suriace Seal? Y  Concrete

DEVELOPMENT/SAMPLING

Well Developed? N

Water Samples Taken? N

Boring Samples Taken? N

Static Water Level Below MP: 35.28 Surface Casing Height {ft) 0

Date: 5/98
MP Description: Top of PVC
MP Height Above or Below Ground (ft): 0

Riser Height (ft): -0.25
Ground Surface Elevation (ft); 3776.22
MP Elevation {ft): 3770.64

Remarks:

WELL CONSTRUCTION

0

7y

NS |

W

K

AN
,/[\'

&
N

N
N

<

NN

%
)
% >
>
%

N
NN

64.0
Bentonite Grout

700_______..
12/20 Silica Sand

| Botiom of Hote

- 800
0.020 Slot Screen

grofi

Rt 4 GRAPHICS

GEOLOGICAL DESCRIPTION

400480

0.0-
SLAG -dry. black with reddish-brown oxidation stains, cuttings are 1/2" {wet at 20°)
[Slag Fill}

.0 - 35.0°
-possible aﬂu;l';l origin - old pond fining? dark to fight gray, tacky, calcareous, gravel is

angular to subrounded grains, vaiable composition but andesite approx. 30% of rock fragme

GRAVEI.I.V SAND -dry, light brown, loase, unconsolidated, calcareous fines, poorly sorted,
fihas appearance of grus Nj
Allyviy

BOI.ILDERS -dry, medium gray, andesite boulders, calcareous matrix I

GRAVELLY SAND -slightly moist, intact, ight orangish-brown, calcareous, poorly sorted,
0 ravel is subrounded, variable oompcsit:on

GRAVEI.I.Y SAND with CLAY -wet, light orangish-brown, calcareous matrix, poorly sorted,

subangular, clayey, gravelly, very coarse sand, increass in iron stained quartz sandstone rock
fragments with depth

65.0-70.0°
SANDSTONE -light pink to white, with red spots scattered throughout, medium to very
coarse, poorly sorted, subangular, calcareous, dirty (approx. § - 10% clay), moderately hard

70.0 - 88.0°

SANDSTONE -light gray to light pinkish-gray, poorly sorted, subangular 1o subrounded,
cakcareous, coarse quartz sublitharenite with areas of wacke, siltstone stringers of olive green,
also may be present - abundant white quartz arenite cuttings, moderately sorted, subangular,
slightly calcareous

B8.0-91.0°

SANDSTONE -bluish-green, bluish-gray and olive green, poorly sorted, interbedded siistone
\ﬂwﬁmm;_m [
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Moniter Well Log
Hole Name: EP-12

Date Hole Started: 2/22/90 _ Date Hole Finighed: 2/22/90

Client: ASARCO, Inc.

Project: Asarco El Pasc Agreed Order RI
State: Texas

Property Owner: ASARCO, Inc. Property

County: El Paso

Legal Description: Asarco Plant

Descriptive Location: 200 feet SE of

lunchroom.

Recorded By: RC (AES)

Drilling Company: Layne Christensen Co.

Driller: Gary

Drilling Method: Air Rotary
Drilling Fluids Used: None
Purpose of Hole: Monitor Well
Target Aquifer: NA

Hole Diameter {in): 6-inch
Total Depth Drilled (ft): 80

WELL COMPLETION YN DESCR!PTION INTERVAL
Well Installed? Y  4-inch, flush threaded, Sch 40, PVC 0 -72 fest
Surface Casing Used? Y  Binch steel +2 - 2 feet
Screen/Perforations? Y  0.010-inch slot, Sch 40, PVC 52 - 72 feet
Sand Pack? Y  12/20 Silica Sand 50 - 75 feet
Annular Seal? Y  Bentonite/CGement Grout 0 - 48 feet
Surface Seal? N

DEVELOPMENT/SAMPLING

Well Developed? N

Water Samples Taken? N

Boring Samples Taken? N

Static Water Level Below MP: 62.0

Date: 5/98

MP Description: Top of PVC
MP Height Above or Below Ground (ft): 1.5

Surface Casing Height (ft): 2.0

Riser Height (ft): 1.5

Ground Surface Elevation (f): 3771.73
MP Elevation {ft): 3773.23

Remarks: Drilled 0 - 80 feet with air rotary rig (5 - 7/8" Tricone Bit). Completed hole with Becker hammer rig because hole caved behind air rotary

STANDARD 0734W.GPJ HYD-TUC.GDT 0/20/08

fig.
WELL CONSTRUCTION 8
RSSSSSSYR é GEOLOGICAL DESCRIPTION
‘WzR g
N o
0.0Cement Grout ﬁg N 20 (&R 00-20
§ § s'nlay_s'mn - medium to fine [
. - b b m)
i} g: g‘ ;'io-?n'?;n Tan, Fi
"/4 ‘/4 \[Al'gviuml “en e /]
g N 14.0-17.0
}4 ;\4 Siity SAND -Brown, medium to fine , some gravel [
Y D L ep———
A D y -some si
ZRZ i .
Y Sitty SAND -light brown, very fine with little gravel
< Q [Alluvium)
'/4 /" g:t?d-yaggAVEL -tan, some silt
% < y .u %ﬁome well runded [
SES LT Yaiwvium
YR o - 40.0-60.0°
48.0 e R4 L] Sandy GRAVEL
50.0Bentonite Grout o:Bc
10/20 Silica Sand 52.0 )EGI [Atiuviumg
0.010 Slot Screen 30:..(
o3
Do) _
b 2] 60.0-67.0
"] Gravelly SAND -Tan, with rock chips, hard at 60 feet
o L] [Aduvium)
Y _
b T U 67.0- 80.0
of-\q Sandy GRAVEL -tan, fine, with coarse gravel
Do [Aiuvium]
b
Q,Bc
"] Bottom of Hole 80.0 D>
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Hole Name: EP-14

Date Hole Started: 2/23/90  Date Hole Finished: 2/24/90

Client: ASARCO, Inc.
Proiect: Asarco Ei P sed Order R WELL COMPLETION YN DESCRIPTION INTERVAL
cﬁ’: i P'::o aso Ag St Toras Well Installed? Y 4inch, flush threaded, Sch 40, PVC .25 - 70 feet
- :ﬁ e N ) Surface Casing Used? Y  Manhole 0-.25 feet
L;Z'; 'tyt . H":m roperty Screen/Perforaions? Y  0.010-inch slot, Sch 40, PVC 50 - 70 feet
Descriptive ' hm . Sand Pack? Y 1220 silica sand 48 - 70 feet
’ o Annular Seal? Y  Bentonite Chips 46 - 48 feet
eal? Y Bentonite/Cement Grout 0 - 46 feet
Recorded By: RC (AES) Surface S
o . DEVELOPMENT/SAMPLING

Drilling Company: Layne Christensen Co.
Driller: Ga Well Developed? N

S . Water Samples Taken? N
Drilling Method: Air Rotary Boring Samoles Taken? N
Drilling Fluids Used: None g Samp i
Purpose of Hole: Monitor Well Static Water Level Below MP: 58.58 Surface Casing Height {ft): 0

Target Aquifer. NA
Hole Diameter (in): 6-inch
Total Depth Drilled {ft): 78

Date: 5/98

MP Description: Top of PVC
MP Height Above or Below Ground (ft): -0.25

Riser Height (ft): -0.25
Ground Surface Elevation (R): 3775.23
MP Elevation (ft): 377498

Remarks: Drilled 0 - 50 feet with § - 7/8" tricone bit on 2/23/90. Bentonite above 40 feet. Drilled 50 - 78 feet with § 7/8" tricone bit on 2/24/30. Hole
caved behind bit. Well was worked over with casing hammer rig and well installed on 2/24/90.

STANDARD 0734W.GPJ HYD-TUC.GDT 5/29/98

WELL CONSTRUCTION 8
é GEOLOGICAL DESCRIPTION
& e 5 ;
0.0 Cement Grout §§§§ - PAVEMENT/RUBBLE
YR% 2 i /]
\4 x 4ol 20-130
‘\/ ;\/ o] SLAG black
P (\“ g _-f. [Slag Filf)
}4 s\é 550
N \4 \4 SAND with Gravel - sand, dark brown with grave)
NN [Atluvium]
% R
N S
X X
SEN
“B% 280~ 340
§ $ SANDY GRAVEL
..4 % fAlluvium]
\4 \4 34.0-45.0
D 5/ Gravelly SAND -light brown
/,‘ 4 [Alluvium]
% -
26.0 S N R o] 450-50.0
43_0Me§:m Bentonite 5 ] Gravelly SAND -iight brown. some gravel
12/20 Silica Sand — oSS o e

Bottomn of Hole

78.0

Gravelly SAND -light brown, boulders at 53 to 54 feet.
[Alluvium]

59.0 - 64.0
Silty SAND -tan, some gravel, gravel layer at 62 1o 63 feet.
[Afluvium]

Sa
Alluvi

67.0-78.0'
Gravelly SAND -tan, coarse, some silt. hard layer at 73 to 74 teet
[Alluvium]
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HYDROMETRICS INC.

Monitor Well Log

Consulting Scientists and Engineers

Tucson, Arizona

Hole Name: EP-68

Date Hole Started: 5/29/97  Date Hole Finished; 5/29/97

Client: ASARCO, Inc.
oroioct Asarts B Paso Acroad Order Rl WELL COMPLETION YN DESCRIPTION INTERVAL
C;°’n e ST g’eesdm'f’efrem Well Installed? Y 4inch, flush threaded, Sch 40, PVC 0 - 82 feet
. unty: El Paso ASARGO I, Surface Casing Used? Y  8-inch steel +2.5- 2 feet

roperty Owner. e Screen/Perforations? Y  4*Sch 40 PVC FT 20 slot 62 - B2 Feat
Legal Description: Asarco Plant

o , Sand Pack? Y 12:20CSS! 60 - B2 Feet
Descriptive Location: South end of Employees i .
Parking Annular Seal? ¥  Bentonite Chips 2-60
Surface Seal? Y  Grout 0- 2 feet

Recorded By: WR Wil

” y son DEVELOPMENT/SAMPLING
Drilling Company: Layne

i . Well Developed? N
Driller: Meil Hale Water Samples Taken? N
Driling Method: Stratex . :n s mp - Taaken? N
Drilling Fluids Used: None ot
Purpose of Hole: Monitor Well Static Water Level Below MP: 63.1 Surface Casing Height (ft): 2.5

Target Aquifer: Alluvial/Colluvial
Hole Diameter (in): 10inch
Total Depth Drilled (ft): 82

Date: 5/98
MP Description: Top of PVC
MP Height Above or Below Ground {ft): 2.0

Riser Height (ft): 2.0
Ground Surface Elevation (ft): 3781.76
MP Elevation (ft): 3783.76

Remarks:
WELL CONSTRUCTION 8
é GEOLOGICAL DESCRIPTION
¥ [+ o4
0.0Concrete 20 b 0\-’ 0.0 -10.0°
Medium Bertonite 1 l"‘ Siity, Gravelly SAND -15% sit, 15% gravel, 70% sand; reddish-brown (SYR 4/4), fine to
Chips medivm-grained, quartzite, friable, moist. [Fill]

60.0 %
T2 Sasand Y- — 620 :7‘,""
0.020 Slot Screen 5%

Bottom of Hole

10.0 - 18.0°

Sandy GRAVEL -30% sand, 5% silt, 65% gravel, dark brown (10YR 4/3), medium to coarse,
subanguiar to subrounded {max 2°), medium dense, moist. [Alluviumj

o 785-210

21 Gravelly SAND -20% gravel, 10% siit, 70% sand; yellowish-brown (10YR 5/4), fine to

/

/

yarge, m
30.0°

476 o
30.0-79.0°

L) 4
N

QX
WY

3,
63

N
o

D,

NG

N

)

NN
AR

X

;

ravelly SAND with Clay -15% clay, 30% gravel, 65% sanct dark yeliowish-brown (10YR
fine oarse grained. subanqulat to subrounded (max. 1.5%). [Alluviun

Clayey GRAVEL with Sand -yellow (10YR 7/8); grave! medium 1o coarse, subangular,
igneous, andesite cobbles common; clay firm, low G
wet, andesite boulders common at botiom (48', 55', 68' and 79'). [Alluvium]

ity; sand fine to coarse, dense, moist to

82.0
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Hole Name: EP-77

Date Hote Started: 6/4/97  Date Hole Finished: 6/4/97

Client: ASARCO, inc.

Project: Asarco El Paso Agreed Order Ri
County: El Paso State: Texas
Property Owner: ASARCO, Inc.

Legal Description: Asarco Plant
Descriptive Location: North of pond 5

Recorded By: WR Wilson
Drilling Company: Layne
Driller: Neil Hale

Drilling Method: Stratex

Drilling Fluids Used: None
Purpose of Hole: Monitor Well
Target Aquifer: Aliuvial/Colluvial
Hole Diameter (in): 10inch
Totat Depth Drilled (f): 55

WELL COMPLETION YN DESCRIPTION INTERVAL

Well Installed? Y  4inch, flush threaded, Sch 40, PVC 0 - 55 Feet i
Surface CasingUsed? Y 8- inch steel

Screen/Perforations? Y  4'Sch 40 PVC FT 20 slot 45 - 55 Feet

Sand Pack? Y 12-20 CSSI 42 - 55 Feet 1
Annular Seal? Y  Bentonite Chips 4 - 42 Feet i
Surface Seal? Y Grout 0 - 4 feet :
DEVELOPMENT/SAMPLING T
Well Developed? Y  Submersible Pump 45 - 55 Feet

Water Samples Taken? N

Boring Samples Taken? Y  XRF 5 foot intervals

Static Water Level Below MP:  41.10

Date: 5/98

MP Description: Top of PVC
MP Height Above or Below Ground (ft): -0.5

Surface Casing Height (it): ©

Riser Height (ft): -0.5

Ground Surface Elevation (ft): 3777.38
MP Elevation (ft): 3776.88

STANDARD 0734W.GPJ HYD-TUC.GDT 10/2/38

Remarks:

WELL CONSTRUCTION

0.0Cement Grout

4.0
Medium Bentonite
Chips

@2 =
12/20 Silica Sand

"] Botom of Hole

GEOLOGICAL DESCRIPTION

% 55 F GRAPHICS

0.0-04' /'
PHALT :
0.4 -18.0

Sandy GRAVEL

65% gravel, 30% sand 5% silt and clay
Dark reddish-brown (SYR 2.5/2) ]
Gravel fine to coarse, angular to subangular, slag, quartz, andesite; sand fine to coarse; fines
FF?IEG' moist to wet (5-10% + 3° andesite fragments)

18.0 - 30.0

Gravelly SAND

80% sand, 20% gravel

Black (10YR 2/1) to dark brown (10YR 4/4)

Sand fine 10 coarse, angular; gravel fine to medium, subrounded to rounded; increasing fines
(10%); loose, medium dense, moist (water at 27°)

[Alluvium]

_ 450
0.020 Slot Screen

550

30.0-38.0"

Gravelly SAND with Clay

§0% sand, 30% gravel, 20% clay

Pale brown (10YR 6/3} ]

Sand fine to coarse; gravelsubrounded to rounded, max. 1°, clay medium plasticity, soft, dense, :

moist
lyvium) /1

38.0-55.0'

Clayey GRAVEL

60% grave), 30% clay, 10% sand

Gravel fine to coarse, subangular to subrounded, quartz, andesite, max. 1.5% clay medium

plasiticity, soft; sand medium to coarse, medium dense, moist (saturated at 45°)

[Allevium]
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Consulting Scientists and Engineers Hole Name: EP-78

/\@ HYDROMETRICS INC. Monitor Weil Log

Tucson, Arizona

Date Hole Startad: 6/4/97  Date Hole Finished: 6/4/57

Client: ASARCO, Inc.
ey pw—— WELL COMPLETION Y/N DESCRIPTION INTERVAL
c;qu:cn B pr::o aso e State: e'rrexas Well Installed? Y  4-inch, flush threaded, Sch 40, PYC 0 - 45 Feet
5 : ASARCO. | ’ Surface CasingUsed? Y  8-inch steel +3.0 - 2 Feet

roperty mer: » Inc. Screen/Perforations? Y  4"Sch 40 PVC FT 20 slot 34.42 - 44.42 Feet
Legal Description: Asarco Plant

a . Sand Pack? Y  12-20CSS) 31.1-44.75 Feet
Descriptive Location: Near pond on Parker . .
Bros. Annular Seal? Y  Bentonite Chips 10- 31
Seal? Y Grout 0-10f
Recorded By: WR Wilson Sl rou et
! DEVELOPMENT/SAMPLING

Drilling Company: Layne
Driller: Neil Hale Well Developed? Y  Submersible Pump 34.5 - 44.5 Feet

o Water Samples Taken? N
Driling Method:  Stratex Boring Samples Taken? ¥  XRF
Drilling Fluids Used: None g samp i

STANDARD 0734W.GPJ HYD-TUC.GDT 10/2/98

Purpose of Hole: Monitor Well Static Water Level Below MP: 33.05 Surface Casing Height (ft): 3.0
Target Aquifer: Alluvial/Colluvial Date: 5/98 Riser Height (ft): 2.5
Hole Diameter {in): 8inch MP Description: Top of PVC Ground Surface Elevation (ft): 3770.96
Total Depth Drilled (ft): 45 MP Height Above or Below Ground (ft): 2.5 MP Elevation (ft): 3773.46
Remarks:
WELL CONSTRUCTION

R
VN

NEEISENERY

i

XL

N
A S L A

&

A
A A AT LA Ao

&
N/

N
W

&
N

o

77

N
K

NG

<
R

10.0_2
Medium Bentonite
Chips

) B P
12/20 Silica Sand g

-] Bottomn of Hole

— u4
0.020 Slot Screen

45.0

GEOLOGICAL DESCRIPTION

GRAPHICS

Black (10YR 2/1)
Gralvel-sized. angular, nen-concoldal fracturing; wet at §', perched from adjacent pond

fFill
[Stag FiI}

23.0-25.0

Sandy CLAY

70% clay, 30% sand

Very dark gray (10YR 3/2}

Clay medium plasticity, soft; sand fine, gravel (scarce) fine; saturated
[AI:uvit{m]

70% gravel, 30% sand

Dark brown (10YR 4/3)

Grave! fine to coarse, subangular to subrounded, quartzite, andesite, imestone; sand medium to

f:larse. n]mdiurn dense; dry to moist, cobbles and boulders at 30°
luvuim]

41.0-450
Gravel
D¢l Gray (10YR 5/1)

Mudstone {very fine grain), dense, appears to be lormation (7); water at 33.05' ].

\Alluvium]
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Hole Name: EP-85

Date Hole Started: 6/12/97  Date Hole Finished; 6/12/97

Client ASARCO, inc.

Project: Asarco El Paso Agreed Order RI
County: El Paso
Property Owner: ASARCO, Inc.

Legal Description: Asarco Plant
Descriptive Location: In Armroyo due North of
Cadmium bidg.

Recorded By: Lairy Johnson

Orilling Company: Layne

Driller: Neil Hale

Drilling Method: Stratex

Drilling Fluids Used: None

Purpose of Hole: Monitor Well
Target Aquifer: Alluvial/Colluvial
Hole Diameter (in): 10 inch
Total Depth Drilled (ft): 25

MP Description: Top of PVC
MP Height Above or Below Ground (ft): 2.5

WELL COMPLETION Y/N DESCRIPTION INTERVAL

Well Installed? Y  4-inch, flush threaded, Sch 40, PVC  0- 25 Feet
State: Texas .

Surface CasingUsed? Y 8- inch steel +3.0 - 2 feet

Screen/Perforations? Y  4°Sch 40 PYC FT 20 slot 10-25

Sand Pack? Y 12-20CsSi 75-25

Annular Seal? Y  Bentonite Chips 3-75

Surface Seal? Y Grout 0- 3feet

DEVELOPMENT/SAMPLING

Well Developed? Y  Submersible Pump 10 - 25 Feet

Water Samples Taken? N

Boting Samples Taken? Y  XRF 5 foot intervals

Static Water Level Below MP:  15.49 Surface Casing Height (ff): 3.0

Date: 5/98 Riser Height {ft): 2.5

Ground Surface Elevation (ft): 3739.41
MP Elevation (ft): 3741.91

Remarks: Samples were collected with a 2-inch ID split spoon and grab samples

STANDARD 0734W.GPJ HYD-TUC.GDT 8/29/98

WELL CONSTRUCTION

<] GRAPHICS

GEOLOGICAL DESCRIPTION

K

L P

&

o
=)
o

[Stag Fi)
0

Chips

Bottorn of Hole

3
Medium Bentonite

[ /
12/20 Silica Sand

—_— 10.0
0.010 Slot Screen

6.0-25.0'

5 { [Alluvium]

250

GRAVELLY SAND -fine to coarse, loose, gap graded, pale yellow brown, 10 YR 4/2, dry
moist @ 9, H20 @ 10 3/4' - 11", moist batween, H20 € 16 1/2, TD=25
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El Paso, Texas

HYDROMETRICS INC.
/\Q;")“ Consulting Scientists and Engineers

Monitor Well Log

Hole Name: EP-105

Date Hole Started: 10/7/99  Date Hele Finished: 10/8/99

Client: ASARCO, Inc.

Project: Remedial Investigation Phase Il

County: El Paso State: Texas

Property Owner: ASARCO, inc.

Legal Description: ASARCO E) Paso Plant

Descriptive Location: 125" NW of North East comer of unloading
building

Recorded By: G Levin

Drilting Company: Alliance Environmental

Driller: Oscar Medrano

Drilling Method: Sonic

Drilling Fluids Used: Water

Purpose of Hole: Install Well/Collect Scil Samples
Hola Diamater (in): 8

Total Depth Drilled (ft): 77

Remarks: Initial boring 4 inches in diameter for sample collection. Hole reamed to 8 inches for installation of 4-inch diameter monitor well.

05-E_ Shni 00]4.0 - 5.
| 5 P-105-E2_Sbaic Cdre 1,00]45-5.5

| 10

EP-105-FTTnich 1.00]10.0- 12.0'

| 15
EP-105-G  Spnic Cdre 1.00{15.0-17.0¢

[~ | EP-105-H Spnic Cdre 1.00{20.0-22.0

EP-105-1 Spnic Cdre 1.00]25.0-27.0

REVt 1035.GPJ HYD-TUC.GDT 4/24/00

30

=
z e (u,l 5 [Ea DRILLING AND
& %% %}‘_- 93 |38 GEOTECHNICAL GEOLOGICAL DESCRIPTION
8l &2 |a7[ "o g NOTES
ic Cdre 1.00[0.0- 1.0 Y] 00-20 SAND, Gravelly, Siity
I ‘i) Loose, gap graded, very pale orange, 10 YR 8/2, dry, no odor.
EP-1058 re 7.00[1.0- 2.0 -k
i EP-106C ic Cdre 1.00]|20-3.0 T P1 2.0-35 SAND, Graveily, Silty
B 1 2 Silty sand with broken slag grave! and dark fines, loose, gap graded,
EP-105-0 Spnic Cdre 1.00[3.0-40 443 medium gray, NS, 1o grayish orange pink, 5§ YR 7/2, dry, no odor.
| P 3.5-4.0 SLIME
re 1.00]4.0-50

:+'] \ Fine grained, greasy, with some pebblas, moderate graenish yellow, 10/'
s_114. /4, moist, no odor.
4.0 -5.5' SAND, Gravelly, Slity
¢ Fine to moduurn gramad gap gradsd, loose, light olive gray, 5 YR 5/2, /'
XA Y

=nel| 5.5- 90' SI.AG
eel Black, angular, fractured.

ho%a W

»

9.0-11.0° CLAY
10 Plastic cfay with a few pebbles, grayish brown, 5 YR 3/2, moist, no odor.

11.0 - 17.0' SAND, Gravelly
Medium to coarse gmlned with clay lenses, loose, gap graded, pale
yeflowish brown, 10 YR 6/2, dry, no

17.0 - 21.0° SILT, Clayey
Medium dense, non-plastic, moderate yellowish brown, 10 YR 5/4, moist
to dry, no odor.

i

3
I

21.0-77.0° SAHD Silty, Gravelly
Fine to coarse gramed gap graded, with clayey silt lenses, loose to
moderately dense, dark yellowish orange, 10 YR 6/6, dry, no odor.

Continued Next Page Sheet 1 of 3




AN HYDROMETRICS INC.
~— Consulting Scientists and Engineers

El Paso, Texas

Monitor Well Log

Hole Name: EP-105

Date Hole Stanted: 10/7/99  Date Hole Finished: 10/8/93

{Continued)
-~
z| ug |u. sz [ DRILLINGAND |8
5| 32 3% 53 38| GEOTECHNICAL [£| GEOLOGICAL DESCRIPTION
o S
22 o7 "° 4 NOTES &

EP-105-J ic Cdre 1.00[30.0 - 32.0 R
| 35

EP-105-K Spnic Cdre 1.00]38.0 - 37.0°
| 40

EF-105L Spric Cqre 1.00]40.0 - 42.0¢
| 45

EP-105-M Sbric Cqre 1.00J45.0 - 47.0°
_so T

EP-105-N _ Sbnic Cqre 1.00]50.0 - 52.0°

EP-105-N2 Spnic Cdre 1.00150.5 - 52,5
| 55

EP-105-0 Spnic Cqre 1.00|55.0 - 57.0°

P-105-F  Spnic Cqre 1.00{60.0 - 62.0°

EP-105-Q Spnic Cqre 1.00}65.0 - 67.0'

Continued Next Page Sheet 2 of 3




HYDROMETRICS INC. Monitor Well Log
/\@ Consulting Scientists and Engineers Hole Name: EP-105
—— ElPaso, Texas Date Hole Starled: 10/7/98 _Date Hole Firished: 10/3/99
{Continued)
z] 58 |4, = |&] DRILLNGAND |2
. ;::g %‘E 9§ §:-';3 GEOTECHNICAL | & GEOLOGICAL DESCRIPTION
9 @2 |&7) UC W NOTES 3
? ic Cdre 1.00{70.0 - 72.4° 70 - 77 salid pebble 7
conglomerate. .
1
- Shic Cdre T06]75.0- 7.0 Stopped crlingand k-
allowed water in hole to reach
equilibrium.
105 -

SOIL_BORE_REV1 1035.GPJ HYD-TUC.GDT 4/24/00
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ENVIRONMENTAL BORING LOG ASARCO.GPJ ARCADIS.GDT 5/24/07

f2 ARCADIS

BORING LOG

Project Name: ASARCO El Paso Smelter Well Number: EP122D
Soil Boring [ Monitoring Well  [XJ Project Number: AZ001022.0007 Sheet _ 1 _ of _2
6250 W PAISON DR. Approximately 15 ft. NW of EP-1% Datum: East: 10666409
Boring Location: i Elevation (feet): 6500.0 North: 373274
Raba Kist D
Drilling Contractor: a Tustner Dnl]\lgiJl finy buenas 8 Date Started: 5/1/07 Date Finished: 5/5/07
Ford FS800 Borehole " i Completed Initial / Final Water
Drilling Equipment: Diameter: (inch) 11 Depth: (feei) 50.0 | Depth (feet): 9.4
Split Spoon Shelby Tube [ ] B Type and Diamet S
Sampling Meth(gi P Grab Sample [ ]  Split Barrel of g&e??Casiggle(gch) PVC 4
Hollow Stem Auger N/A ¥ Type and Diameter
Drilling Method: Drilling Fluid: of Well Screen: (inchy PVC 4
See log. See log. K Slot Sand 1.5 mm
Backfill Material: Well Seal: gl Size: (inch) 0.01 Filter Material:
Logged By:Magnus Skold Checked By-G0Tdon Levin

Depth (feet)

Elevation (feet)

Description

USC Soil Type

Graphic Log

Blow Counts
Sample No.

Sample
Lithology
Well

PPM

Remarks

Readings

D T N I I A |

6495

o’\I=<IIIIIII

490

10

15

N N O N Y O OO W |

6485

20

N N N Y T O Y |

6480

7
B

WELL-GRADED SAND (0-17 feet)

Dark yellowish brown and gray color, poorly sorted,
well graded, moist, no odor.

GRAVEL (0%).

SAND (100%) fine to coarse sized, subangular to
subrounded, poorly sorted.

FINES (%).

Non-cohesive sediments, 10YR - 5/3

25

6475

CL-| SANDY CLAY/SANDY SILT (17-22 feet)
Brown color, wet, no odor.

GRAVEL (0%).

SAND (35%) fine to coarse sized.

FINES (65%) medium plasticity.

10YR - 5/4

WELL-GRADED SAND (22-24 feet)
Dark yellowish brown and gray color, wet, no odor.
GRAVEL (0%).

SwW

6470

SAND (90%) fine to coarse sized, poorly sorted.
FINES (10%) low plasticity.
10YR - 4/4

SANDY CLAY (24-27 feet)
Light brownish gray color, wet, no odor.
GRAVEL (0%).

FINES (70%) medium plasticity.

SM [{ISAND (30%) fine to coarse sized.
10YR - 5/2

SILTY SAND (27-46 feet)

Pale brown color, well sorted, wet. no odor

.Iﬁulumuu e o cve v by b v P v v e v b g

—_
=W

~ W

=

Concrete from 0 to 2 fi.

Cement Bentonite Grout from 2 to 20
ft.

Depth to water in well 9.9 ft on
5/5/2007 at 09:37.

Bentonite Chips from 20 to 25 ft.

Sand from 24 to 50 ft.




ENVIRONMENTAL BORING LOG ASARCO.GPJ ARCADIS.GDT 5/24/07

f2 ARCADIS

BORING LOG
EP122D

Project Name: ASARCO El Paso Smelter Well Number:
Soil Boring [ Monitoring Well X] Project Number: AZ001022.0007 Sheet _2_ of _2 _
Graphic Log
feard Q
2|85 2l w
c.%": S = 2|2 > c:a:n
; ,§ E Description (; = = 2 = E Remarks
ElE|2 EIHE R R
m| = M ]
PPM
_ GRAVEL (0%). 43 -
. SAND (70%) fine to coarse sized, subangular to 48 3
- subrounded, well sorted. -
= FINES (30%) low to medium plasticity. = —
T Trace gravel, 10YR - 6/3; Gravels and cobbles . Well Screened from 32 to 42 ft.
] encounterd at 42 ft. ]
| 6465 i
35 ] o A"
B ] 13 ::':
40—16460 - 3 -
i 18 X
3 ] | 4" conical PVC Cap.
. 4 Gravels + cobbles at 42 fi.
45—} 6455 _
i 150
4 SHALE (46-50 feet) 416
- Olive gray color, dry, 127
. GRAVEL (0%). -
- SAND (%). .
1 FINES (%) no plasticity, high dry strength. 3
7] Contains sedimentary fragments. 45
50 16450 SHALE, 5Y - 42 7 50
] TD =50 ft.
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14:36

08/11,/08

S:\24712\63700\ GMWCSC—RW—EX— 1

RECOVERY WELL NO. EX-—1 WELL DETAILS
L2 = | 22 | & proanic| = | £ | B
|2 SAMPLE Wl Fz 2 [VAPOR | £ |2 | = s 4 Level
El a3 DESCRIPTION | LU [w|coNC. |F |8 | round Leve
o = [a <C L
| 2 Z| $z || PPM) || & | & —
>U_) wn n | =
— T T
SL | SLAG \‘___ _‘/
=] SW| SAND, well graded, fine to 5 esedd v
course grained '§g§g§ ) =z
o I AT
10 F10-pes2es gl ©
52604 = =] O
b2aoa] % =1 E
SILT, cl a =
115 ML cvey (15 w | E o
= =Ny 0o
z =
O — &
20 120 | = A= O
SW | SAND, well graded, fine to e a8
coarse grained, silty boa20s = ©
25T SILT, clayey w/ diesel odor F2oTT %
="
(304 -301 =
SP/| SAND, poorly graded, G ~ - =
GW gradational contact with : @) —,
35 overlying silt; -35%: =0
with coarse gravel, . —
well graded g N —
40 40+ S| B
SH | SHALE, gray green to =k o |«
black — | = I
gt _ S
45 e s N I A Rl
% S
L 50 50+ O =
Q %)
a o
N
[55- 551 S S
I A
O
(60 [60- @
©
Client: ASARCO_INC. Job No.: 24712—63700—CM—WELL __ Well No.: EX—1
Site: EL PASO SMELTER Top of Casing Elevation:
Total Depth: 47 __Casing Type & Size:6” SCH 80  Siot Size:.020 Drilling Method:ARCH
Comments:PARKER BROS. ARROYO Date Drilled:4/9/08
Driller:_ WDC Logged by:dJ. FAUBION
ASARCO, INC.
3201 W. PAISANO STREET
EL PASO, TEXAS
CDM RECOVERY WELL COMPLETION DETAIL FIGURE A—1
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S\24712\63700\ GMWCSC—RW—EX—2

RECOVERY WELL NO. EX-2

WELL DETAILS

- /(f? O . > 1
L1 g Z | 22 | & broanc| £ | & | 2
T2 SAMPLE W | 3% |2 [VAPOR | - | & | 4 cround Level
El 3 DESCRIPTION o %E w|CONC. |Z |8 | round Leve
h| 2 = 2z |2|(PPW) | | |E _
o5 % IAE
SL | SLAG — \‘ [/
SW | SAND, well graded, fine to § | A
[ S course grained - 5 pesees - o
= | A >
b2000 LY S
10 o | 2 g
= o | 5| S
ML | SILT, clayey " R a
= i IS Ea = -
O — 1
2] 3
20+ L20] 5 ZE A
SW | SAND, well graded, fine to ,§§§§§ =5 5
coarse grained, silty Poe0d —
F25- 2543355 =
ML | SILT, clayey }/E“
507 301 =
SP/| SAND, poorly graded, e %\ %
[397GW | medium to coarse grained, 95T ) =
interbedded with gravel, . —
204 coarse grained 20 § = |
SH | SHALE, gray green to g S |- 3 o
(45 black WO =1L %
—_ & <
O O
-50+ 50 n -
O 73
z 3
-5 55 o S
0
I A
-60 L 60- ((/))

Client: _/ASARCO INC.

Job No.: 24712—63700—CM—WELL

Site; EL PASO SMELTER

Total Depth: 47 Casing Type & Size:6” SCH 80
Comments:_PARKER BROS. ARROYO

Driller:_ WDC

Top of Casing Elevation:
Slot Size:.020 Drilling Method: ARCH
Date Drilled:_4/10/08
Logged by J. FAUBION

Well No.: EX=2

ASARCO, [INC.

5201 _W. PAISANO STREET

EL PASO, TEXAS

RECOVERY WELL COMPLETION DETAIL

FIGURE A—1
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S\24712\63700\ GMWCSC—RW—EX—-3 08/11/08

RECOVERY WELL NO. EX-3 WELL DETAILS
- w o o Ll . >:E |
=1 8 Z | 22 | proanc| - |2 | 5
Tl SAMPLE Ll iﬂi E VAPOR - = - G d Level
El s DESCRIPTION | LU |w|conNe. |E |8 | round Leve
o (a8 — = =
w| 2 = | &z | S (PPM) |0 | & | = —
ol5 % A E
— T T
SL | SLAG \‘ r
1 [
_5 >~ @)
GP | ALLUVIUM, well graded sand, N N =
fine to coarse grained, 2
10 with gravel and cobbles /_ ©
gl 2
|, s a
_‘|5_ 5 o
wn = 00
Lol % 9 T
= —
20 z | 1E ?
O — R
Sl E ©
25 o | =
=
301 = .
o1 g8
35 S|
37: casing refusal (/) —
2| E
404 S| B 1
SH | SHALE, gray, soft, with ity e o
255 I ZEae I A A
] & <
— |9 ‘| 3
50 -50 [72] 2 ;
Q wn
z 3
-55+ L55- o NN
0 =)
5
(607 601 »

Client: _ASARCO INC.

Job No.: 24712-63/00—CM—WELL _ Well No.:_EX=3

Site: EL PASO SMELTER

Top of Casing Elevation:

Comments:_ PARKER BROS. ARROYO

Total Depth:46" Casing Type & Size: 68” SCH 80 Slot Size:-020 Drilling Method: ARCH

Date Drilled:_7/31/08

Driller:_WDC

ASARCO, [INC.

5201 _W. PAISANO STREET

EL PASO, TEXAS

CDM RECOVERY WELL COMPLETION DETAIL FIGURE A—1
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S:\24712\63700\ GMWCSC—EX—4 08/11/08

RECOVERY WELL NO. EX—4 WELL DETAILS
= \% SAMPLE - ég = O&&%‘éc = % o Ground Level
El1 g DESCRIPTION g =2 | S| CONC. |E |5 |E —
5= =| o= |=| (PPM) |8 |E | = | |

ALLUVIUM: well graded e \‘ r
F 5 sand, fine to coarse Py N R
grained, with gravel and 771 777
- 10 cobbles o N v
5 a
F15 o ]
Il E
F204 GW LbEL 5
= |* =29
F 20 z | "
=N I= =
F30- Z 5| z
m — o
= 5| B 18
F20 1 =
75 © LB pa
= | 2
C50 E &)
a4 gA O
F55 /g |z
TIE 58—75: coarse gravel with o L= S
sand 5 =) L
- 65 — = 9
7 = 2
- /0 "(c\gj % M %o
/5 SH 8 =
SHALE, gray, hard N a4
\ a
- 30 P
m
-85 -89 1 o A
” Z
- 90 - 90 1 O 5
SHE SE - S
Q =
F00 HT00- © a
L o
105 105 ? g
. @)
F110 FT104 © -
Client: _ASARCO INC. Job No.: 24712—63700—CM—WELL Well No.: EX—=4
Site: _EL PASO SMELTER Top of Casing Elevation:
Total Depth: /S Casing Type & Sizer® SCH 80 Sjot Size:.020 Drilling Method: _ARCH
Comments:_SMELTEROWN Date Drilled: 7/25/08
Driller: WOC Logged by: _C.T. IRWIN
ASARCO, INC.
3201 _W. PAISANO STREET
cw EL PASO, TEXAS
RECOVERY WELL COMPLETION DETAIL FIGURE A—1
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S:\24712\63700\ GMWCSC—EX—7

RECOVERY WELL NO. EX-7 WELL DETAILS
= \%/ SAMPLE N ?g a O\I/?fécl)\gc - % E Ground Level
F1 DESCRIPTION g =E | S| CONC. | |5 | & —
5= =| o= |=| (PPM) |8 |E | = | |

SLAG \1 J/
_5_ _5_ — —
F10 - - 10 Q{/ _‘,///é
ScEg 15 3 o
X <
YIE =20 © ©
z Q
- 25 -75 % a
— (@]
NE z ©
S ALLUVIUM: well graded o S
sand, fine to coarse = n
I grained, with gravel and g o
GW | cobbles ]
YLE 40: casing refusal ©
- 50 ] —)/‘
_55_ 1 ] —
L] B
_60_ /_qu — a %)
[y =" Ll
651 9 ~\gg {1 E
M =
FNE o — =z
S1.B 1\ B
= e |'E
F80 ND | ANDESTE é Al
'85_ % 4 a
n Aq 2 <ZE
90 0 5
SHE SE - S
o -
F00 HT00- © a
L o
105 105 ? g
. o
F110 F 104 © =
Client: _ASARCO INC. Job No.: 24712—63700—CM—WELL Well No.: EX=7
Site: _EL PASO SMELTER Top of Casing Elevation:
Total Depth: 85 Casing Type & Sizer® SCH 80 Sjot Size:.020 Drilling Method: _ARCH
Comments: Date Drilled: 7/22/08
Driller: WOC Logged by: _C.T. IRWIN

ASARCO, INC.
3201 _W. PAISANO STREET
EL PASO, TEXAS

RECOVERY WELL COMPLETION DETAIL FIGURE A—1
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S:\24712\63700\ GMWCSC—EX—8 08/11/08

RECOVERY WELL NO. EX-8 WELL DETAILS
= \%/ SAMPLE i ?g a O&fég‘éc - % E Ground Level
El g DESCRIPTION g =E |S|CONC. | |5 | & —
a2 =| o= |=|(PPM) & |E | = | |

ALLUVIUM: well graded 629 \‘ r
-5 S sand, fine to x—coarse FD g2 —
grained, with gravel and
- 10 1 cobbles / ‘//clp
prd
- 15 1 5 @
SE 2 S
N Q
75 - r
< o
- 30 g ©
5 T
- 35 o 3
SE = e

GW >
_45_ O
_50_

F 59 )/‘
e 60: casing refusal !\_ 4
petroleum odor = I 5
- 65 9 N1 0
n - Ll
70 4 R — —
/0 »(C\JJ = . g
75 8 q%a %
- 80 ~ b E m
Ll 4
-85 - i = .
03 SH | SHALE, green/gray, soft @ =K %
. S v H v
- 95 F95 4] 1 s
— |g -
100 100 i 7
F105- 105 Q O
@ <
F10- 10 © 2

Client: ASARCO INC.

Job No.:_24712—-63700—-CM—WELL  wel|| No.:_EX=8 _

Site: EL PASO SMELTER

Top of Casing Elevation:

Total Depth: 190" Casing Type & Sizer6” SCH 80 Sjot Size:.020 Drilling Method: _ARCH

Comments:

Date Drilled: 7/18/08

Driller: WDC

Logged by: C.T. IRWIN

ASARCO, INC.
3201 _W. PAISANO STREET
EL PASO, TEXAS

RECOVERY WELL COMPLETION DETAIL FIGURE A—1
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S:\24712\63700\ GMWCSC—EX—-9 08/11/08

RECOVERY WELL NO. EX-9

WELL DETAILS

Site: EL PASO SMELTER

Total Depth: 75" Casing Type & Sizer6” SCH 80 Sjot Size:.020 Drilling Method: _ARCH

Comments:
Driller: WDC

E| 8 S| oL | =
= \%/ SAMPLE i %g a O\I/?,A?écl)\léc = % E Ground Level
E| 8 DESCRIPTION g =E | S| CONC. | |5 | & —
5= =| o= |=| (PPM) |8 |E | = | |
GW | ALLUVIUM: well graded 88 \‘ r
-5 S sand, fine to x—coarse -5-.*-' — [
grained, with gravel and ¢
10 cobbles / //(lp
pd
15 5 @
0 2 S
¥ Q
F259 SL | SLAG - o
= o
F30 E30 g S
T
SAE SN @ S
|_ ]
TUE F10 = ©
o
75 F40- O brr —)/‘
=E =50 ] —
. . <
L
55 C55 - %
—1 < L
T 50 -85 E
GW | ALLUVIUM: SAA 29| ol B 5
- 65 \ 62: casing refusal F657 S =54 =
X ) = L
F704 AND| ANDESITE AND QUARTZITE 70 . — m
X Q| B
F75 F75 Q ===
2
- 80 - 801 o
- é 5:
851 851 Lt &
= & -
F90 - 90- @ o
o =
SRE 95 2 v
o
o N
1004 =100 ® ~
o
LI) A
109 1054 A
FT10 F110- ©
Client: _ASARCO INC. Job No.: 24712—63700—CM—WELL Well No.: EX=9

Top of Casing Elevation:

Date Drilled: 7/16/08

Logged by: C.T. IRWIN

ASARCO, INC.
3201 _W. PAISANO STREET

cw EL PASO, TEXAS

RECOVERY WELL COMPLETION DETAIL

FIGURE A—1
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Soil Boring Log

Boring Number: MW-49

Project: ASARCO - El Paso Smeelter Site
Address: 2301 W, Paisano Dr., E] Paso, Texas

pEe1
ARCADIS

Project Number: AZ001022.0003
Date Drilled: 7/24/04 - 7/29/04
Manager: Robert Mongrain
Logged by: Gordon Levin

Drilling Co.: Layne Christensen
Driller: Mike Boyle

Drilling Method: ODEX

Sample Method: Split Spoon

Checked by: Ground Elevaltion:
Groundwater Encountered: Degree Off Vertical: 0
Depth: NM  Time:n/a Hole Diameter: 7"
Date:n/a Total Depth: 97
_5 E T . NOTES:
-~ © o w = & e BGS - below ground surface
& = [ o c Q2
< 3 E g 5 oW
5 mE = T
(&) 5 o U.S C.S. Soil Symbol and Lithology Description

—_

3" Steel
Completion
J with Locking
1 Lid
O' bod b mE
HLLE 4 Cement

CRR
TR

.
ol

T

TRy
SRR

—_—

=
N
i

SR

2

S

KIS

il 10%
Bentonite -
“ Partland
4 Cement
“2 Grout

17" Diameter
5| Borehale

Siag -
Difficulties with
rig, but when
running drills
pretty well

20

30

well graded, angular to subangular, Fines 20-30% nonplastic, Grave!
\ 20-30% subangular to well rounded, pebbles to 1.5" gravel, quartz.
sandstane, limestone, andesite, slag, broken glass

LTS GW: Silty Sand and Gravel fiil - Sand 30—5?‘/:very fine to coarse graine-d','

 5Y 31

SLAG: Concoidal fracture, small glassy crystals and pinhead sized voids
present in micro-crystalline groundmass hard and brittle. Very Dark Grey

GAENWVIPROJM100011022 El Paso Smelter\Drilling ReportiMv-49

112
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Soil Boring Log (continued)
Boring Number: MW-49
c @ - NOTES:
o L © u
= T D F 2 Q2 wuc BGS - below ground surface
o 2 a s ~ e
2 F Eg 2 £ uE
c o = g Sa
3 wE = =) ) .
S a = U.8.C.5 Soil Symbol and Lithclogy Description
ﬁ;ﬁ 40
o
LEE
A
e
e
4 4-"ﬁ
L
% L
a
N
o
?ﬁ 50
! . —
55 1288| GP: Sandy Gravei - Gravel 80% subangular to rounded, fine to 1",
Bentonite 288| andesite, limestone, slag, Sand 30% very fine and coarse grained, gap
& Chips Seal 1233| oraded, quartz, plagioclase, chrrt, dark grains. Pale Brown 10 YR 7/4,
-go§ moist, no odor.
~§§
(=T
60' ge 4882
61" Sand Pack - 388
10/20 B553|
Colorada 1228
Silica iz
sl SW: Clayey Gravely Sand - Sand 60-90% very fine to coarse grained, well
graded. angular to subangular, quartz, lithics, fining down, Fines 10-30%
plastic sticky clay, Gravel C to 30% fine to 3/4 inch subangular io
rounded, limestone, and dolostone, Pale Brown 10 YR 7/3.
14" Schedule CH: Clay - plastic sticky clay with minor sand, Pale Brown 10YR 7/3,
140 PVC /11| moist, diesel odor.
0,020 Slot 1
1 Screen Ve
7
i
GM: Sandy Gravel - Gravel 40-70% fine to 1 inch, angular to subangular,
limestone, dolostone, mudstone. Sand 20 to 40% coarse and fine
grained, gap graded, angular to subrounded, gfz, spar, limestone,
andesite, Fines 10 to 40% plastic. wet, Pale Brown 10 yr 6/3, Diesel odor
81
82! CH: Clay - plastic sticky clay, Pale Brown 10YR 7/3, moist, diesel odor
4 Bentonite -] SW: Sand - Sand fine to coarse grained, well graded coarsening down,
Chips Seal angular to sub rounded.
Total Depth LIMESTONE: Boulder - Limestane - Hard, brittle, Grey 10 YR 5/1
97" bgs SHALE: Shale - Dry fissile shale, hydrates o plastic sticky clay. Paper thin
{ platy partings, Yellowish Grey, Dark Grey. and Reddish Brown, Grayish

 sample - MW-49-86"-072804.

Brown 2.5 Y 5/2. Constructed a temporary well to collect deep water /

NOTES:
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S:\24712\63700\ GMWCSC—OBS1

5201 _W. PAISANO STREET
EL PASO, TEXAS

CDM OBSERVATION WELL COMPLETION DETAIL FIGURE

OBSERVATION WELL NO. OBS-—1 WELL DETAILS
P ©) o L : E 1
L& Z | 22 | & broanic| = o |5
- 2 SAMPLE w| I3z |2[VAPOR |+ | & | &
T | < | ok | = Ilo Ground Level
El 3 DESCRIPTION a| s [Q|CONC. | = |E | x
bl @ =| 2z |Q|PPM) | |E | &
SL [ SLAG \‘ r
SW | SAND, well graded, fine to S8 7 T
5 coarse grained - O peases <
A ;
(10 [10beseed O e
BB == Q
vl | SILT. clayey % =K a
15 - 154 L = S
b = 1 T
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-20 - ~20-pzazos E ZE 8
SW | SAND, well graded, silty o950 L — .
pegsss RS o
(25T ML | SILT, clayey F290TT =
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(304 -30- = .
SP/| SAND, poorly graded, _ = E
; : : o -
L35 /GW | medium to coarse grained 354 - = |
w/ gravel, well graded ' A —
coarse grained _ "8 —
40 SH | SHALE, gray green to 40 T 8 <,: ]
dark black gty ~ B o)
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Client: ASARCO INC. Job No.: 24712—63700—CM—WELL ___ Well No.: OBS—1
Site: EL PASO SMELTER Top of Casing Elevation:
Total Depth: 47 _Casing Type & Size:2” SCH 40 Siot Size:.020 Drilling Method:ARCH
Comments: Date Drilled:4/10/08
Driller:_ WDC Logged by:J. FAUBION
ASARCO, INC.

A—1




Date Start/Finish: 6/3/2011 /61312011 Northing: 999 BoringID: PBA-6
Drilling Company: Raba-Kistner Easting: 999 Client: Texas Custodial Trust
Driller's Name: Manuel Denuez Borehole Depth: 40 # Site: Former ASARCO El Paso Smelter
Drilling Method: HSA Geologist: Garett Ferguson Location: ElPaso, TX
Sampling Method: Auger
Piing ° Project Number: 06835001
e — g E
= gl |S |= 3
S Elg (8 |2 |8 g
= 2 _ . o T > ¥ |5 Sample ID
0 o Stratigraphic Description S 13 |2 ¢ |2 =
g 5|3 = i s |82 ]33
= A K1 E|x |z |a |z z
o = W w R
2 @ g ke » |2 |Z |2 |2 <
i : SP (0.0 - 15.0") Brown, alluvium, coarse sand, some (21-35%)
L1 angular sandstone gravel, poorly-sorted, loose, dry
-2 ke
-3 gt
-4 =
-5 b
-6 som 15| 15| 10 | 26 | 24
-7 5
-8 e
_9 :l:'
- 10 el
- 11
— ‘T2 :I:-
-13 et
- 14
- 15 e ;
i SP | =.° (15.0 - 20.0") Brown, alluvium, coarse sand, with angular
=97 O
— ‘TS :.:'
=10
— 20 -c .-
| SP |%.". (20.0 - 28.0") Brown, alluvium, coarse sand, with gravel and
21 medium sand, poorly-sorted, angular, wet

Remarks:

AI_ OI_ Temporary 2-inch PVC well installed to collect grab groundwater sample.
I RN l Static depth to water = 16.89 feet bgs. Temporary Well removed 6/3/2011.

Project: 06835001 Template: G\\Database\Smelter El Paso\Geology\LogplotiTemplate F5age.' 1of 2
Data File: G:\\Database\Smelter El Paso\Geology\LogPlot\DATs Date: 8/16/2011




Driller's Name: Manuel Denuez

Drilling Method: HSA
Sampling Method: Auger

Date Start/Finish: 6/3/2011  / 6/3/2011 Northing: 999
Drilling Company: Raba-Kistner Easting: 999

Borehole Depth: 40

Geologist: Garett Ferguson

ft

BoringID: PBA-6
Client: Texas Custodial Trust
Site: Former ASARCO El Paso Smelter

Location: ElPaso, TX

Project Number: 06835001

Depth (feet)

USCS
Lithology

Static Borehole WL

Stratigraphic Description

SS Interval (ft)

SS Recovery (ft)

N1 (Blows/0-6 in.)
N2 (Blows/6-12 in.)
N3 (Blows/12-18 in.)
Analytical Sample
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=22

- 23

L 24

25

- 26

B4

- 28

- 29

- 30

- 31

- 32

33

- 34

- 35

=36

- 37

- 38

- 39

L 40

025

0.25

o0/3™

SW I-I-Z:

(28.0 - 36.0") Brown, alluvium, coarse to medium sand, no
gravel, well-sorted, loose, wet Core barrel from 30-35 ft.

had 2 ft. recovery

R8s

s

CL

SRR

(36.0 - 40.0") Gray, weathered shale, clay, medium plastic,
stiff. moist

0.25

0.25

50/3"

E‘qp cK

ALCOL

IRNI

Project: 06835001

(40.0 - 40.0") Gray, competent shale, dry, hard, in shoe of
\ core barrel

Remarks:

Temporary 2-inch PV C well installed to collect grab groundwater sample.
Static depth to water = 16.89 feet bgs. Temporary Well removed 6/3/2011.

Template: G:\\Database\Smelier El Paso\Geology'\LogplotiTemplate
Data File: G\\Database\Smelter El Paso\Geology\LogPlotiDATs Date: 8/16/2011

Fage: 2 of 2

Sample ID

PBA-SB06-28-30

PBA-SB06-33-35




Date Start/Finish: 6/15/2011 / 6/15/2011 Northing: 999 Boring ID: PBA-10
Drilling Company: Raba-Kistner Easting: 999 Client: Texas Custodial Trust
Driller's Name: Dereck Denuez Borehole Depth: 43 ft Site: Former ASARCO El Pasoc Smelter
Drilling Method: HSA Geologist: Garett Ferguson Location: El Paso, TX
Sampling Method: Auger
pling 2 Project Number: 06835001
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o > | 2 Stratigraphic Description S § g = T P
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=4 .
I U
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: SP | o] (3.0 - 7.0") Brown, alluvium, coarse sand, some (21-35%)
-4 el angular gravel, poorly-sorted, loose, dry
_5 ':':I
-6 P 1515 | 11 | 14 | 16
7 o
- GP |g -} (7.0 - 8.5") Gray, alluvium, sandstone gravel, angular, some
- U (21-35%) coarse sand, poorly-sorted, loose, dry
B4
o) SW | oL (8.5 - 10.0") Brown, alluvium, coarse sand, some (21-35%) PBA-SB10-8-10
L T fines, well-sorted, loose, dry
e s A
- SP 1. (10.0 - 15.0") Brown, alluvium, coarse sand, with angular
=11 B DL and rounded gravel, poorly-sorted, loose, dry
- 12 )
L5 e
- 14 A
- 15 g
L SP | e, ] (15.0 - 19.0") Same as above, less gravel, moist
- 16 b, 15 | 15 17 27 23 PBA-SB10-15-17
L 17 ':.:I
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- 19 =
L GP .'I (19.0 - 25.0") Same as above, with large angular gravel, wet
- 20 e
i L LRL
- 21 At PBA-SB10-20-22
i W
s m.
e ]
| 23 m. )

Remarks:

AI_ OI_ Temporary 2-inch PVC well installed to collect grab groundwater sample.
I RNI Static depth to water = 15.63 feet bgs. Temporary Well removed 6/6/2011.

Project: 06835001 Template: G\\Database\Smelter El Paso\Geology\Logplot\Template Fage: 1 of 2
Data File: GMDatabase\Smelter El Paso\Geology'\LogPlot\DATs Date: 8/16/2011




Date Start/Finish: 6/15/2011 / 6/15/2011 Northing: 999 Boring ID: PBA-10
Drilling Company: Raba-Kistner Easting: 999 Client: Texas Custodial Trust
Driller's Name: Dereck Denuez Borehole Depth: 43 f Sjte:r Former ASARCO El Paso Smelter
Drilling Method: HSA Geologist: Garett Ferguson Location: ElPaso, TX
Sampling Method: Auger
G - Project Number: 06835001
el e £ E
= € |c |a |2 s
_ S =15 |2 |a |2 3 sample ID
= ; . i % g |z |5 13 |+ o ample
“g}: > g Stratigraphic Description E § % g g T
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- 25 Sk
. 5P .0 (25.0 - 34.0') Brown, alluvium, coarse sand, some (21-35%)
- 26 SO gravel, poorly-sorted, loose, wet 15 |1 15 | 19 | 22 |285"
L. 57 .:.:.
L o8 :::::
- 29 :f:': PBA-SE1U-2S-3D
- 30 Seirl
L 31 '
235 e
- 33 A PBA-SB10-32-34
L. 34 - - L
! CL (34.0 - 40.0") Dark brown, weathered shale, clay, some (21-
- 35 / 35%) silt,crumbly, stiff, nonplastic, dry
- 36 /
- 37 /
38 /
- 39 PBA-SB10-38-40
s CL (40.0 - 43.0") Same as above, gray
- 41 /./ 1251125 | 19 27 | 233"
L, 42 /
- 43
. ROCK~ (43.0 - 45.0') Gray, shale, fine grained, very stiff, dry
s/ :
__44 o 025| 0 |50/3
45 éd

Remarks:

AI_ OI_ Temporary 2-inch PVC well installed to collect grab groundwater sample.
I RN l Static depth to water = 15.63 feet bgs. Temporary Well removed 6/6/2011.

Project: 06835001 Template: G:\\Database\Smelter El Paso\Geology\Logplof\Template r’5619"9? 20f 2
Data File: G\\Database\Smelter El Paso\Geology'\LogPlotDATs Date: 8/16/2011
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