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Figure 6.1:  Borehole YD02-20; Tidal Effects

Shallow Gauge Depth:  23.38 m, 23.38 mTVD 
Deep Gauge Depth:  244.45 m, 244.40 mTVD

10.00

10.05

10.10

10.15

10.20

10.25

10.30

10.35

10.40

10.45

10.50
0 48 96 144 192 240 288 336 384 432 480 528 576 624

Elapsed Time (hrs)
0 = 8/20/05 - 0:00

W
at

er
 L

ev
el

 B
el

ow
 G

ro
un

d 
Su

rf
ac

e 
in

 S
ha

llo
w

 
B

ed
ro

ck
 (m

)

11.65

11.70

11.75

11.80

11.85

11.90

11.95

12.00

12.05

12.10

12.15

W
at

er
 L

ev
el

 B
el

ow
 G

ro
un

d 
Su

rf
ac

e 
in

 D
ee

p 
B

ed
ro

ck
 

(m
)

YD02-20 Shallow YD02-20 Deep



MSL  1/17/2006

JW  1/17/2006

FMB  2/10/2006

Kennecott Minerals Company
DRAWN

CHECKED

REVIEWED

CLIENT

Figure 6.2:  Borehole 04EA-074; Tidal Effects

Shallow Gauge Depth:  30.45 m, 25.22 mTVD 
Deep Gauge Depth:  240.76 m, 192.00 mTVD
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Figure 6.3:  Borehole 04EA-077; Tidal Effects

Shallow Gauge Depth:  49.14 m, 46.34 mTVD 
Deep Gauge Depth:  192.45 m, 182.46 mTVD
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Figure 6.4: Example for Illustration; Log-Log Plot of Hydraulic Test Data; 
Diagnosis of Flow Model with Semi-Log Derivative Data (also referred to as Pressure Derivative Data)
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Figure 6.5: Example for Illustration; 
Analysis of Slug Test Using Deconvolution Method
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Figure 6.6: Example for Illustration;
Transmissivity Normalized Plot of the Slug Test Shown in Figure 6.5
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Figure 6.7: Example for Illustration; 
Transmissivity Normalized Plot (pressure derivative data only) for a Pumping and Observation Well Response 
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Figure 7.1: Borehole 05EA-107; 21.33 m to 38.03 m; Slug Test Data

Test Interval: 21.30 mTVD - 37.97 mTVD 
Gauge Depth:  18.90 m, 18.87 mTVD
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Figure 7.2: Borehole 05EA-107; 36.54 m to 53.24 m; Slug Test Data

Test Interval: 36.48 mTVD - 53.15 mTVD 
Gauge Depth:  28.76 m, 28.71 mTVD
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Figure 7.3:  Borehole 05EA-107; 51.63 m to 68.34 m; Slug Test Data

Test Interval: 51.55 mTVD - 68.22 mTVD 
Gauge Depth:  28.62 m, 28.57 mTVD
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Figure 7.4: Borehole 05EA-107; 66.96 m to 83.67 m; Slug Test Data

Test Interval: 66.85 mTVD - 83.52 mTVD 
Gauge Depth:  28.71 m, 28.66 mTVD
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Figure 7.5:  Borehole 05EA-107; 82.11 m to 98.82 m; Slug Test Data

Test Interval:  81.97 mTVD - 98.63 mTVD 
Gauge Depth:  28.62 m, 28.57 mTVD
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Figure 7.6:  Borehole 05EA-107; 97.52 m to 114.22 m; Slug Test Data

Test Interval:  97.34 mTVD - 113.99 mTVD 
Gauge Depth:  28.79 m, 28.74 mTVD
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Figure 7.7A: Borehole 05EA-107; 21.33 to 38.03 m; Slug Test Analysis;
Cooper Method
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Figure 7.7B: Borehole 05EA-107; 21.33 to 38.03 m; Slug Test Analysis; Deconvolution Method
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Figure 7.8A: Borehole 05EA-107; 36.54 to 53.24 m; Slug Test Analysis;
Cooper Method

DRAWN

CHECKED

REVIEWED

CLIENT

10
-1

10
0

10
1

10
2

10
3

tD/CD

0.0

0.2

0.4

0.6

0.8

1.0

pD
, p

D'

10
-1

10
0

10
1

10
2

10
3

Elapsed time [h]

0.0

0.2

0.4

0.6

0.8

1.0

pD
, p

D'

 C= m3/Pa 2.00E-07
 T=  m2/s 4.18E-08
 S=     - 1.36E-03
 s=     - 0.00E+00
 n=     - 2.00E+00

FLOW MODEL         : Homogeneous
BOUNDARY CONDITIONS: Slug/pulse
WELL TYPE          : Source
SUPERPOSITION TYPE : No superposition
PLOT TYPE          : Ramey A

FlowDim Version 2.14b
(c) Golder Associates



MSL  1/17/2006

JW  1/17/2006

FMB  2/10/2006

Kennecott Minerals Company

Figure 7.8B: Borehole 05EA-107; 36.54 to 53.24 m; Slug Test Analysis; 
Deconvolution Method
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Figure 7.9A: Borehole 05EA-107; 51.63 to 68.34 m; Slug Test Analysis; 
Cooper Method
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Figure 7.9B: Borehole 05EA-107; 51.63 to 68.34 m; Slug Test Analysis; 
Deconvolution Method
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Figure 7.10A: Borehole 05EA-107; 66.96 to 83.67 m; Slug Test Analysis;
Cooper Method
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Figure 7.10B: Borehole 05EA-107; 66.96 to 83.67 m; Slug Test Analysis; 
Deconvolution Method
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Figure 7.11A: Borehole 05EA-107; 82.11 to 98.82 m; Slug Test Analysis;
Cooper Method
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Figure 7.11B: Borehole 05EA-107; 82.11 to 98.82 m; Slug Test Analysis;
 Deconvolution Method
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Figure 7.12A: Borehole 05EA-107; 97.52 to 114.22 m; Slug Test Analysis;
Cooper Method
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Figure 7.12B: Borehole 05EA-107; 97.52 to 114.22 m; Slug Test Analysis; 
Deconvolution Method
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Figure 7.13:  Borehole 05EA-107; 97.52 m to 114.22 m; 
Consecutive Slug Test #1

Test Interval: 97.34 mTVD - 113.99 mTVD 
Gauge Depth:  28.79 m, 28.74 mTVD
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End Consecutive Slug Test #1
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Figure 7.14:  Borehole 05EA-107; 97.52 m to 114.22 m;
Consecutive Slug Test #1; QAL-023 

Test Interval: 97.34 mTVD - 113.99 mTVD 
Gauge Depth:  9.03 mTVD
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ET 16.75 to 40.0 hrs: 
05EA-107 Scan Tests 1-6
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05EA-107 Consecutive Slug Test #1
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Figure 7.15:  Borehole 05EA-107; 97.52 m to 114.22 m; 
Consecutive Slug Test #1; QAL-043

Test Interval: 97.34 mTVD - 113.99 mTVD  
Gauge Depth:  5.48 m
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Figure 7.16:  Borehole 05EA-107; 97.52 m to 114.22 m; 
Consecutive Slug Test #1; QAL-044

Test Interval: 97.34 mTVD - 113.99 mTVD 
Gauge Depth:  6.16 mTVD
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Figure 7.17:  Borehole 05EA-107; 97.52 m to 114.22 m; 
Consecutive Slug Test #1; YD02-20 Upper Bedrock Piezometer

Test Interval: 97.34 mTVD - 113.99 mTVD 
Gauge Depth:  23.38 m, 23.38 mTVD
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Figure 7.18:  Borehole 05EA-107; 97.52 m to 114.22 m; 
Consecutive Slug Test #1; YD02-20 Lower Bedrock Piezometer

Test Interval: 97.34 mTVD - 113.99 mTVD 
Gauge Depth:  244.45 m, 244.40 mTVD
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Figure 7.19:  Borehole 05EA-107; 97.52 m to 114.22 m; 
Consecutive Slug Test #1; 04EA-074 Upper Bedrock Piezometer

Test Interval: 97.34 mTVD - 113.99 mTVD  
Gauge Depth:  30.45 m, 25.22 mTVD
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Figure 7.20:  Borehole 05EA-107; 97.52 m to 114.22 m; 
Consecutive Slug Test #1;  04EA-074 Lower Bedrock Piezometer

Test Interval: 97.34 mTVD - 113.99 mTVD 
Gauge Depth:  240.76 m, 192.00 mTVD
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Figure 7.21:  Borehole 05EA-107; 97.52 m to 114.22 m; 
Consecutive Slug Test #1;  04EA-077 Upper Bedrock Piezometer

Test Interval: 97.34 mTVD - 113.99 mTVD 
Gauge Depth:  49.14 m, 46.34 mTVD
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Figure 7.22:  Borehole 05EA-107; 97.52 m to 114.22 m; 
Consecutive Slug Test #1;  04EA-077 Lower Bedrock Piezometer

Test Interval: 97.34 mTVD - 113.99 mTVD  
Gauge Depth:  192.45 m, 182.46 mTVD
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Figure 7.23:  Borehole 05EA-107; 97.52 m to 114.22 m; 
Consecutive Slug Test #1;  Non-responding Observation Zones

Test Interval: 97.34 mTVD - 113.99 mTVD 
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Figure 7.24:  Borehole 05EA-107; 18.20 m to 34.90 m; 
Consecutive Slug Test #2 

Test Interval: 18.17 mTVD - 34.85 mTVD 
Gauge Depth:  15.91 m, 15.89 mTVD
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Figure 7.25:  Borehole 05EA-107; 18.20 m to 34.90 m; Consecutive Slug Test #2;
QAL-023

Test Interval: 18.17 mTVD - 34.85 mTVD 
Gauge Depth:  9.03 mTVD
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Figure 7.26:  Borehole 05EA-107; 18.20 m to 34.90 m; Consecutive Slug Test #2;
QAL-043

Test Interval: 18.17 mTVD - 34.85 mTVD 
Gauge Depth:  5.48 mTVD
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Figure 7.27:  Borehole 05EA-107; 18.20 m to 34.90 m; Consecutive Slug Test #2;
QAL-044

Test Interval: 18.17 mTVD - 34.85 mTVD 
Gauge Depth:  6.16 mTVD
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Figure 7.28:  Borehole 05EA-107; 18.20 m to 34.90 m; 
Consecutive Slug Test #2;  YD02-20 Upper Bedrock Piezometer

Test Interval: 18.17 mTVD - 34.85 mTVD 
Gauge Depth:  23.38 m, 23.38 mTVD
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Figure 7.29:  Borehole 05EA-107; 18.20 m to 34.90 m; Consecutive Slug Test #2;
YD02-20 Lower Bedrock Piezometer

Test Interval: 18.17 mTVD - 34.85 mTVD 
Gauge Depth:  244.45 m, 244.40 mTVD
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Figure 7.30:  Borehole 05EA-107; 18.20 m to 34.90 m; Consecutive Slug Test #2;
04EA-074 Upper Bedrock Piezometer

Test Interval: 18.17 mTVD - 34.85 mTVD 
Gauge Depth:  30.45 m, 25.22 mTVD

-2.00

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00
0.0 12.0 24.0 36.0 48.0 60.0 72.0 84.0

Elapsed Time (hrs)
0 = 9/17/05 - 0:00

W
at

er
 L

ev
el

 B
el

ow
 G

ro
un

d 
Su

rf
ac

e 
at

 0
5E

A
-1

07
 (m

)

5.00

5.06

5.12

5.18

5.24

5.30

5.36

5.42

5.48

W
at

er
 L

ev
el

 B
el

ow
 G

ro
un

d 
Su

rf
ac

e 
at

 0
4E

A
-0

74
 (m

)

05EA-107 04EA-074



MSL  1/17/2006

JW  1/17/2006

FMB  2/10/2006

Kennecott Minerals Company
DRAWN

CHECKED

REVIEWED

CLIENT

Figure 7.31: Borehole 05EA-107; 18.20 m to 34.90 m; Consecutive Slug Test #2;
04EA-074 Lower Bedrock Piezometer

Test Interval: 18.17 mTVD - 34.85 mTVD 
Gauge Depth:  240.76 m, 192.00 mTVD
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Figure 7.32:  Borehole 05EA-107; 18.20 m to 34.90 m; Consecutive Slug Test #2;
04EA-077 Upper Bedrock Piezometer

Test Interval: 18.17 mTVD - 34.85 mTVD 
Gauge Depth:  49.14 m, 46.34 mTVD
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Figure 7.33:  Borehole 05EA-107; 18.20 m to 34.90 m; Consecutive Slug Test #2;
04EA-077 Lower Bedrock Piezometer

Test Interval: 18.17 mTVD - 34.85 mTVD 
Gauge Depth:  192.45 m, 182.46 mTVD
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Figure 7.34:  Borehole 05EA-107; 18.20 m 34.90 m; Consecutive Slug Test #2;
Responding Observation Zones

TEST INTERVAL:  18.17 mTVD - 34.85 mTVD 
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Figure 7.35: Borehole 05EA-107; 18.20 m to 34.90 m; Consecutive Slug Test #2; 
Non-responding Observation Zones

Test Interval: 18.17 mTVD - 34.85 mTVD
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Figure 8.2:  Borehole 04EA-084; 249.05 m to 302.08 m; Pumping Test

Test Interval:  217.61 mTVD - 264.57 mTVD 
Gauge Depth:  246.90 m, 215.71 mTVD
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Figure 8.3:  Borehole 04EA-084; 249.05 m to 302.08 m; Pumping Test;
QAL-023

Test Interval:  217.61 mTVD - 264.57 mTVD 
Gauge Depth:  9.03 mTVD
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Figure 8.4:  Borehole 04EA-084; 249.05 m to 302.08 m; Pumping Test;
QAL-043

Test Interval:  217.61 mTVD - 264.57 mTVD 
Gauge Depth:  5.48 mTVD
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Figure 8.5:  Borehole 04EA-084; 249.05 m to 302.08 m; Pumping Test;
QAL-044

Test Interval:  217.61 mTVD - 264.57 mTVD 
Gauge Depth:  6.16 mTVD
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Figure 8.6:  Borehole 04EA-084; 249.05 m to 302.08 m; Pumping Test;
YD02-20 Upper Bedrock Piezometer

Test Interval:  217.61 mTVD - 264.57 mTVD 
Gauge Depth:  23.38 m, 23.38 mTVD
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Figure 8.7:  Borehole 04EA-084; 249.05 m to 302.08 m; Pumping Test;
YD02-20 Lower Bedrock Piezometer

Test Interval:  217.61 mTVD - 264.57 mTVD 
Gauge Depth:  244.45 m, 244.40 mTVD
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Figure 8.8:  Borehole 04EA-084: 249.05 m to 302.08 m; Pumping Test;
04EA-074 Upper Bedrock Piezometer

Test Interval:  217.61 mTVD - 264.57 mTVD 
Gauge Depth:  30.45 m, 25.22 mTVD
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Figure 8.9:  Borehole 04EA-084; 249.05 m to 302.08 m; Pumping Test;
04EA-074 Lower Bedrock Piezometer

Test Interval:  217.61 mTVD - 264.57 mTVD 
Gauge Depth:  240.76 m, 192.00 mTVD
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Figure 8.10:  Borehole 04EA-084; 249.05 m to 302.08 m; Pumping Test;
04EA-077 Upper Bedrock Piezometer

Test Interval:  217.61 mTVD - 264.57 mTVD 
Gauge Depth:  49.14 m, 46.34 mTVD
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Figure 8.11:  Borehole 04EA-084; 249.05 m to 302.08 m; Pumping Test;
04EA-077 Lower Bedrock Piezometer

Test Interval:  217.61 mTVD - 264.57 mTVD  
Gauge Depth:  192.45 m, 182.46 mTVD
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Figure 8.12:  Borehole 04EA-084; 249.05 m to 302.08 m; Pumping Test;
Responding Observation Zones

Test Interval:  217.61 mTVD - 264.57 mTVD
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Figure 8.13:  Borehole 04EA-084; 249.05 m to 302.08 m; Pumping Test;
Non-responding Observation Zones

Test Interval:  217.61 mTVD - 264.57 mTVD

-200.00

-180.00

-160.00

-140.00

-120.00

-100.00

-80.00

-60.00

-40.00

-20.00

0.00

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

Elapsed Time (hrs)
0 = 9/20/05 - 0:00

04
EA

-0
84

 H
ea

d 
C

ha
ng

e 
(m

)

-0.35

-0.30

-0.25

-0.20

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

O
bs

er
va

tio
n 

Zo
ne

s 
H

ea
d 

C
ha

ng
e 

(m
)

04EA-084 Transducer YD02-20 Upper Bedrock Piezometer
04EA-074 Upper Bedrock Piezometer QAL-023
QAL-043 QAL-044
Barometer



MSL  1/17/2006

JW  1/17/2006

FMB  2/10/2006

Kennecott Minerals Company

Figure 8.14A: TNP Plot; Conceptual Model for 04EA-84 Pumping Test Response; 
Early Time - Vertical (to Sub-Vertical) Water Conductive Feature Dominates Formation Response
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Figure 8.14B: TNP Plot; Conceptual Model for 04EA-084 Pumping Test Response;
Matrix/Background Fracture Network in Good Hydraulic Communication with Vertical Water Conductive Feature
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Figure 8.14C: TNP Plot; Conceptual Model for 04EA-084 Pumping Test Response;
Matrix/Background Fracture Network in Poor Hydraulic Communication with

Vertical Water Conductive Feature
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total pumping rate is effecting these

zones
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Figure 8.15A: Borehole 04EA-084 Pumping Test; Borehole 04EA-084; Recovery Data;
Radial Composite Flow Model;  Constant Rate Log-Log Analysis
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Figure 8.15B:  Borehole 04EA-084 Pumping Test;  Borehole 04EA-084;
Radial Composite Flow Model;  Match to Entire Simulation

DRAWN

CHECKED

REVIEWED

CLIENT

300

800

1300

1800

0 40 80 120 160 200 240 280 320 360 400

0

5

10

15

History plot (Pressure [kPa], Liquid Rate [l/min] vs Time [hr])



MSL  1/17/2006

JW  1/17/2006

FMB  2/10/2006

Kennecott Minerals Company

Figure 8.16A: Borehole 04EA-84 Pumping Test; Borehole 04EA-84; Recovery Data;
Radial Composite Flow Model; Constant Rate Log-Log Analysis;

Alternative Analysis to Assess Sensitivity of Parameters
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Figure 8.16B: Borehole 04EA-084 Pumping Test; Borehole 04EA-084;
 Radial Composite Flow Model; Match to Entire Simulation:

Alternative Analysis to Assess Sensitivity of Parameters
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Figure 8.17: Borehole 04EA-084 Pumping Test; Borehole 04EA-074 Lower Bedrock
Piezometer; Recovery Data; Constant Rate Log-Log Analysis
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Figure 8.18: Borehole 04EA-084 Pumping Test; Borehole 04EA-077 Lower Bedrock 
Piezometer; Recovery Data; Constant Rate Log-Log Analysis

DRAWN

CHECKED

REVIEWED

CLIENT

10
-1

10
0

10
1

tD/rD2

10
-1

10
0

10
1

pD
, p

D'

3 10
1

30 10
2

300 10
3

Elapsed time [h]

30

10
2

300

10
3

3000

10
4

p-
p0

, (
p-

p0
)' 

[kP
a]

 T=  m2/s 1.30E-07
 S=     - 1.56E-05
rD=     - 1.29E+03
 n=     - 2.00E+00

FLOW MODEL         : Homogeneous
BOUNDARY CONDITIONS: Constant rate
WELL TYPE          : Observation
SUPERPOSITION TYPE : Build-up TC
PLOT TYPE          : Log-log

FlowDim Version 2.14b
(c) Golder Associates



MSL  1/17/2006

JW  1/17/2006

FMB  2/10/2006

Kennecott Minerals Company

Figure 8.19A: Borehole 04EA-084 Pumping Test; Borehole 04EA-084; Recovery Data;
Fracture Connected to Wellbore Model; Constant Rate Log-Log Analysis
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See Figures 8.19E and 8.19F For 
Simulated 3-D and 2-D Drawdown At 7 
Hours After Start of Pumping; Unit Half-
Slope in Pressure Derivative Data is 
Attributed to Flow In a Fracture Resulting 
in  One-Dimensional Flow

See Figures 8.19G and 8.19H For Simulated 3-
D and 2-D Drawdown Proximal to End of 
Pumping;  Flattening of Pressure Derivative  
Data Attributed to Recharge from Matrix 

Resulting  in Radial Flow 
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Figure 8.19B: Borehole 04EA-84 Pumping Test; Borehole 04EA-84;
Match to Entire Simulation; 

Fracture Connected to Wellbore Model
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Figure 8.19C: Borehole 04EA-084 Pumping Test; Borehole 04EA-084; Numerical Grid
Used to Simulate Pumping Test; 3-D View;

Fracture Connected to Wellbore - Half-Length of 160 m
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Figure 8.19D: Borehole 04EA-084 Pumping Test; Borehole 04EA-084; Numerical Grid
Used to Simulate Pumping Test; 2-D View of Grid:

Fracture Connected to Wellbore - Half-Length of 160 m
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Figure 8.19E: Borehole 04EA-084 Pumping Test; Borehole 04EA-084; 3-D View;
7 Hours After Start of Pumping;

Flow in Fracture Dominates Response Resulting in One-Dimensional Flow;
Fracture Connected to Wellbore - Half-Length of 160 m

DRAWN

CHECKED

REVIEWED

CLIENT



MSL  1/17/2006

JW  1/17/2006

FMB  2/10/2006

Kennecott Minerals Company

Figure 8.19F: Borehole 04EA-084 Pumping Test; Borehole 04EA-084; 2-D View; 
7 Hours After Start of Pumping; 

Flow in Fracture Dominates Response Resulting in One-Dimensional Flow;
Fracture Connected to Wellbore - Half-Length of 160 m
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Figure 8.19G: Borehole 04EA-084 Pumping Test; Borehole 04EA-084; 3-D View;
Fracture Connected to Wellbore Model;

Proximal to End of Pumping;
Flow in Matrix/Background Fracture Network Dominates Response Resulting in Radial Flow
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Figure 8.19H: Borehole 04EA-084 Pumping Test; Borehole 04EA-084; 2-D View;
Fracture Connected to Wellbore Model;

Proximal to End of Pumping;
Flow in Matrix/Background Fracture Network Dominates Response Resulting in Radial Flow
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Note:  "vol" indicates purge volume
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JW Figure 9.1
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Piper Diagram for Selected Groundwater Samples
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Stiff Diagrams for Borehole 04EA-084 and 05EA-107 Water Samples
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Figure 10.1.  Monitoring Data Expressed as Freshwater Head Versus Time
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Figure 10.2.  Interpreted Density Versus Elevation Profile
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Figure 10.3.  Freshwater Head and 
Environmental Head Versus Elevation
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