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5

FACTOR OF SAFETY =1.3

FACTOR OF SAFETY = 1.2

FACTOR OF SAFETY = 1.2

us /p' = 0.36

us /p' = 0.32

FACTOR OF SAFETY =1.2
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Geotechnical Data from 2007 URS Report 
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Job No.: 06-393
Client: URS Corporation
CPT No.: CPT3-02
Location Climax Mine - Dam 3
Date: 8/10/06

Geophone Offset (m): 0.20
Source Offset (18") (m): 0.46

Test Geophone Ray Incremental Time Interval Interval Interval Interval
Depth Depth Path Distance Interval Velocity Depth Velocity Depth

(m) (m) (m) (m) (ms) (m/s) (m) (ft/s) (ft)

0.75 0.55 0.72
6.75 6.55 6.57 5.85 25.52 229 3.55 752 11.6

12.75 12.55 12.56 5.99 26.55 226 9.55 740 31.3
18.75 18.55 18.56 6.00 25.38 236 15.55 775 51.0
24.75 24.55 24.55 6.00 22.42 268 21.55 878 70.7
30.75 30.55 30.55 6.00 21.54 279 27.55 914 90.4
36.75 36.55 36.55 6.00 20.99 286 33.55 937 110.0
42.85 42.65 42.65 6.10 19.19 318 39.60 1043 129.9
49.75 49.55 49.55 6.90 22.47 307 46.10 1007 151.2
54.75 54.55 54.55 5.00 16.21 308 52.05 1012 170.7
60.75 60.55 60.55 6.00 20.97 286 57.55 938 188.8
66.75 66.55 66.55 6.00 17.98 334 63.55 1095 208.4

Shear Wave Velocity Calculations



SUMMARY FOR STATIC CIU' TRIAXIAL TESTS SPECIMENS

Test Boring Sample Depth USCS wo γt,o γd,o σ'c,max σ'v,c εa,c B at Peak Deviator Stress
No No Section Group factor at Peak Obliquity

No Symbol ( ksf ) ( ksf ) (%)
Elev Gs wc γt,c γd,c OCR Kc= εv,c εrate εa σ1 - σ3 σ'1 + σ'3 σ'1 / σ'3 A φ'

σ'v,c 2    2 factor for
(ft) (%) ( pcf ) ( pcf ) σ'h,c (%) (%/hr) (%) ( ksf ) ( ksf ) c'=0

T2646 TH3-1 A 40.4 SP-SM 10.4 104.4 94.6 12.00 12.00 1.1 97.9 11.6 10.29 17.23 3.96 0.245 36.6
(2.70) 25.2 125.6 100.4 1.0 1.00 5.8 1.1 8.2 9.62 15.91 4.06 0.297 37.2

T2647 TH3-1 B 40.9 SP-SM 14.0 109.2 95.8 24.00 24.00 1.0 0 10.9 16.07 26.17 4.18 0.433 37.9
(2.70) 26.4 124.4 98.4 1.0 1.00 2.6 1.3 8.0 15.86 25.79 4.19 0.444 37.9

T2648 TH3-1 C 41.4 SP-SM 20.8 113.0 93.5 48.00 48.00 2.3 0 12.6 32.33 50.34 4.59 0.464 40.0
(2.70) 21.9 129.1 105.9 1.0 1.00 11.7 1.5 7.7 29.97 45.44 4.87 0.543 41.3

Test Description of Material Tested and Remarks Strength Envelope Summary
No Test Failure φ' c' α' a' Correlation

T2646 SP-SM, brown f. SAND, trace silt; thin CL-ML layer noted. Series Criteria (deg) ( ksf ) (deg) ( ksf ) Coefficient
T2647 SP-SM, brown m-f SAND, trace silt. 1 1 39.3 0.000 32.3 0.000 --
T2648 SP-SM, brown m-f SAND, trace silt. 2 40.2 0.000 32.8 0.000 --

Failure 1 - Peak Deviator Stress
Criteria: 2 - Peak Obliquity

Project No. Climax Mine CONSOLIDATED UNDRAINED  
22238824 3 Dam TRIAXIAL COMPRESSION

with Pore Pressure Measurements  

URS Corporation TH3-1 40-41.5 SUMMARY November 2006

GSI Analysis File:  Cu'sum3v4.xls 3DamCIUSum.xls 12/14/2006



LEGEND AND SUMMARY INFORMATION

Symbol Test Boring Sample Depth wo γto σ'c
(ft) (%) ( pcf ) ( ksf )

T2646 TH3-1 A 40.4 10.4 104.4 12.00
◊ T2647 TH3-1 B 40.9 14.0 109.2 24.00

T2648 TH3-1 C 41.4 20.8 113.0 48.00

SERIES SUMMARY

Notation Failure Criteria c' ( ksf ) Φ' (degrees)
Peak Deviator Stress 0.00 39.3
Peak Obliquity 0.00 40.2

Project No. Climax Mine CONSOLIDATED UNDRAINED Figure
22238824 3 Dam TRIAXIAL COMPRESSION 1

Prepared by:  C. Jordan with Pore Pressure Measurements  

Checked by:  G. Thomas URS Corporation TH3-1 40-41.5 SUMMARY November 2006
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Project No. Climax Mine Mohr Circles of Total Figure
22238824 3 Dam and Effective Stresses at Peak 2

CIU' Triaxial Test

URS Corporation TH3-1 40-41.5 SUMMARY November 2006
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Total Friction Angle = 22.6 degrees
Cohesion =1.41 ksf 

Effective Friction Angle = 39.3 degrees
Cohesion =0.00 ksf 

GSI Analysis File:  Cu'sum3v4.xls 3DamCIUSum.xls 12/14/2006



GRAVEL SAND Symbol
COBBLES COARSE        FINE COARSE    MEDIUM          FINE SILT OR CLAY Boring TH3-1 TH3-1 TH3-1 TH3-1

U.S. Standard Sieve Size Sample 12 9 10 B
Spec
Depth 10-11.5 20-21.5 30 40.9
% +3"

% Gravel
% SAND 86.7 88.1 80.5 88.5
% FINES 13.3 11.9 19.5 11.5

% -2µ
Cc 1.8 1.4
Cu 7.0 4.2
LL np
PL np
PI #VALUE!

USCS SM SW-SM SM SP-SM
w (%) 19.4 19.3 22.9

Particle  
Size PERCENT FINER

(Sieve #)
4"
3"

1 1/2"
3/4"
3/8"

4 100.0
10 100.0 99.5 100.0 100.0
20 97.5 91.7 99.9 99.9
40 78.3 61.1 88.0 90.1
60 47.2 35.5 63.0 53.0

100 23.9 21.0 36.6 26.3
SYMBOL DESCRIPTION AND REMARKS 200 13.3 11.9 19.5 11.5

light brown m-f SAND, some silt. PARTICLE SIZE DISTRIBUTION
brown m-f SAND, trace silt. Climax Mine 3 Dam

Project No.  
brown m-f SAND, some silt. 22238824 December 2006 Figure 
brown m-f SAND, trace silt.

URS Corporation
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GRAVEL SAND Symbol
COBBLES COARSE        FINE COARSE    MEDIUM          FINE SILT OR CLAY Boring TH3-1 TH3-1 TH3-1 TH3-1

U.S. Standard Sieve Size Sample 18 15 19 18
Spec
Depth 42.5-44 50-51.5 60-61.5 70-71.5
% +3"

% Gravel
% SAND 82.4 81.1 76.6 83.7
% FINES 17.6 18.9 23.4 16.3

% -2µ 2
Cc
Cu
LL np
PL np
PI #VALUE!

USCS SM SM SM SM
w (%) 14.1 20.2 19.6

Particle  
Size PERCENT FINER

(Sieve #)
4"
3"

1 1/2"
3/4"
3/8"

4 100.0
10 100.0 100.0 100.0 100.0
20 99.9 97.7 99.8 99.2
40 94.4 78.3 93.7 77.1
60 67.9 50.1 74.0 47.9

100 34.3 31.5 43.8 27.8
SYMBOL DESCRIPTION AND REMARKS 200 17.6 18.9 23.4 16.3

light brown f. SAND, some silt, trace m. sand. PARTICLE SIZE DISTRIBUTION
brown m-f SAND, some silt. Climax Mine 3 Dam

Project No.  
light brown f. SAND, some silt, trace m. sand. 22238824 December 2006 Figure 
brown m-f SAND, some silt.

URS Corporation
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GRAVEL SAND Symbol
COBBLES COARSE        FINE COARSE    MEDIUM          FINE SILT OR CLAY Boring TH3-1 TH3-1 TH3-1 TH3-1

U.S. Standard Sieve Size Sample Bottom 46 41 36
Spec
Depth 80-82.5 82-83.5 90-91.5 110-111.5
% +3"

% Gravel
% SAND 87.2 82.0 81.4 78.3
% FINES 12.8 18.0 18.6 21.7

% -2µ 2
Cc
Cu
LL np
PL np
PI #VALUE!

USCS SM SM SM SM
w (%) 20.2 17.0 19.5

Particle  
Size PERCENT FINER

(Sieve #)
4"
3"

1 1/2"
3/4"
3/8"

4
10 100.0 100.0 100.0
20 100.0 99.6 99.5 99.6
40 96.5 86.8 87.2 88.6
60 69.0 59.9 61.1 63.0

100 34.4 31.8 33.6 38.6
SYMBOL DESCRIPTION AND REMARKS 200 12.8 18.0 18.6 21.7

gray f. SAND, some silt, trace m. sand. PARTICLE SIZE DISTRIBUTION
brown m-f SAND, some silt. Climax Mine 3 Dam

Project No.  
brown m-f SAND, some silt. 22238824 December 2006 Figure 
brown m-f SAND, some silt.

URS Corporation
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GRAVEL SAND Symbol
COBBLES COARSE        FINE COARSE    MEDIUM          FINE SILT OR CLAY Boring TH3-1 TH3-1 TH3-1 TH3-1

U.S. Standard Sieve Size Sample 44 55 34
Spec
Depth 150-151.5 180-181.5 200-201.5 225-226.5
% +3"

% Gravel
% SAND 86.1 82.6 48.6 45.1
% FINES 13.9 17.4 51.4 54.9

% -2µ 1 4
Cc
Cu
LL np
PL np
PI #VALUE!

USCS SM SM CL ML
w (%) 18.8 20.7

Particle  
Size PERCENT FINER

(Sieve #)
4"
3"

1 1/2"
3/4"
3/8"

4
10 100.0 100.0 100.0
20 99.3 99.8 100.0 99.9
40 87.0 94.2 99.6 98.5
60 54.8 69.5 93.0 85.9

100 27.8 35.5 78.2 68.7
SYMBOL DESCRIPTION AND REMARKS 200 13.9 17.4 51.4 54.9

brown f. SAND, some silt, trace m. sand. PARTICLE SIZE DISTRIBUTION
brown m-f SAND, some silt. Climax Mine 3 Dam

Project No.  
brown f. sandy CLAY. 22238824 December 2006 Figure 
brown-gray f. sandy SILT.

URS Corporation
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GRAVEL SAND Symbol
COBBLES COARSE        FINE COARSE    MEDIUM          FINE SILT OR CLAY Boring TH3-3 TH3-3 TH3-3 TH3-3

U.S. Standard Sieve Size Sample 18 18 11 13
Spec
Depth 27.5-29 35-36.5 45-46.5 50.9-61
% +3"

% Gravel
% SAND 83.1 77.6 88.8 88.2
% FINES 16.9 22.4 11.2 11.8

% -2µ
Cc 1.7 1.5
Cu 5.2 5.1
LL
PL
PI

USCS SM SM SP-SM SP-SM
w (%) 13.7 16.6 19.9 18.1

Particle  
Size PERCENT FINER

(Sieve #)
4"
3"

1 1/2"
3/4"
3/8"

4
10 100.0 100.0 100.0 100.0
20 99.7 99.9 99.2 98.3
40 90.2 91.2 75.7 78.0
60 57.1 68.8 39.7 46.5

100 31.3 41.8 21.6 23.7
SYMBOL DESCRIPTION AND REMARKS 200 16.9 22.4 11.2 11.8

brown m-f SAND, some silt. PARTICLE SIZE DISTRIBUTION
gray m-f SAND, some silt. Climax Mine 3 Dam

Project No.  
brown m-f SAND, trace silt. 22238824 December 2006 Figure 
light brown m-f SAND, trace silt.

URS Corporation
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GRAVEL SAND Symbol
COBBLES COARSE        FINE COARSE    MEDIUM          FINE SILT OR CLAY Boring TH3-3 TH3-3 TH3-3 TH3-3

U.S. Standard Sieve Size Sample 15 21 19 21
Spec
Depth 60-61.5 70-71.5 80-81.5 70-71.5
% +3"

% Gravel
% SAND 61.1 78.1 78.2 78.1
% FINES 38.9 21.9 21.8 21.9

% -2µ 2
Cc
Cu
LL
PL
PI

USCS SM SM SM SM
w (%) 25.6 21.5 25.6

Particle  
Size PERCENT FINER

(Sieve #)
4"
3"

1 1/2"
3/4"
3/8"

4
10 100.0 100.0 100.0
20 100.0 99.9 100.0 99.9
40 99.4 94.2 98.2 94.2
60 91.6 68.6 82.5 68.6

100 71.8 41.9 45.3 41.9
SYMBOL DESCRIPTION AND REMARKS 200 38.9 21.9 21.8 21.9

brown silty f. SAND. PARTICLE SIZE DISTRIBUTION
brown f. SAND, some silt, trace m. sand. Climax Mine 3 Dam

Project No.  
brown f. SAND, some silt, trace m. sand. 22238824 December 2006 Figure 
brown f. SAND, some silt, trace m. sand.

URS Corporation
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GRAVEL SAND Symbol
COBBLES COARSE        FINE COARSE    MEDIUM          FINE SILT OR CLAY Boring TH3-3 TH3-3 TH3-3 TH3-3

U.S. Standard Sieve Size Sample 26 34 44 44
Spec
Depth 90-91.5 110-111.5 130-131.5 130-131.5
% +3"

% Gravel
% SAND 77.6 79.4 77.7 77.7
% FINES 22.4 20.6 22.3 22.3

% -2µ
Cc
Cu
LL
PL
PI

USCS SM SM SM SM
w (%) 20.2 18.2 20.5 20.5

Particle  
Size PERCENT FINER

(Sieve #)
4"
3"

1 1/2"
3/4"
3/8"

4
10 100.0 100.0 100.0 100.0
20 99.8 99.9 99.9 99.9
40 93.5 90.8 91.6 91.6
60 73.1 62.7 64.6 64.6

100 43.3 36.1 39.7 39.7
SYMBOL DESCRIPTION AND REMARKS 200 22.4 20.6 22.3 22.3

brown m-f SAND, some silt. PARTICLE SIZE DISTRIBUTION
light brown m-f SAND, some silt. Climax Mine 3 Dam

Project No.  
light brown m-f SAND, some silt. 22238824 December 2006 Figure 
light brown m-f SAND, some silt.

URS Corporation
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GRAVEL SAND Symbol
COBBLES COARSE        FINE COARSE    MEDIUM          FINE SILT OR CLAY Boring 3 Dam

U.S. Standard Sieve Size Sample Composite
Spec
Depth
% +3"

% Gravel
% SAND 80.3 #VALUE! #VALUE! #VALUE!
% FINES 19.7

% -2µ
Cc
Cu
LL
PL
PI

USCS SM
w (%) 18.6

Particle  
Size PERCENT FINER

(Sieve #)
4"
3"

1 1/2"
3/4"
3/8"

4 100.0
10 100.0
20 99.6
40 89.4
60 66.3

100 36.3
SYMBOL DESCRIPTION AND REMARKS 200 19.7

brown m-f SAND, some silt. PARTICLE SIZE DISTRIBUTION
Climax Mine 3 Dam

Project No.  
22238824 December 2006 Figure 

URS Corporation
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SAMPLE  INFORMATION

Boring: TH3-1
Sample: Bot
Depth:  80-82.5 feet
Elevation:
Type: 3-inch thin wall tube
Description: SM

gray f. SAND, some silt, trace m. sand.
PI = NP

SPECIMEN  INFORMATION
(NOTE:  Initial and final states refer to beginning and end of  test)

Initial height: 0.62 inch
Diameter: 2.50 inch

Initial water content:  18.7 %
Initial total unit weight: 105.6 pcf
Initial dry unit weight:  89.0 pcf
Initial void ratio: 0.898
Initial degree of saturation: 56 %

Final water content:  21.8 %
Final total unit weight: 121.7 pcf
Final dry unit weight:  99.9 pcf
Final void ratio: 0.690
Final degree of saturation: 85 % (measured specific gravity = 2.71 )

TEST SUMMARY

Construction Method: Casagrande (Log)
Estimated preconsolidation stress  (tsf): 9.0 (Range: 8.8 to 9.7)
Estimated in situ effective overburden stress (tsf):
Compression Ratio (strain per log cycle stress): 0.071
Compression Index (void ratio per log cycle stress): 0.135
Swell Ratio (strain per log cycle stress): 0.003
Swell Index (void ratio per log cycle stress): 0.006
Recompression Ratio (strain per log cycle stress): 0.006
Recompression Index (void ratio per log cycle stress): 0.011
Remarks:

LEGEND: End of primary End of Stage Loading Unloading

Test Date: 11/2/06 Tested By: RV Checked By: GET

Climax Mine ONE DIMENSIONAL

3 Dam CONSOLIDATION TEST

Boring: TH3-1 Depth:  80-82.5 feet

URS Corporation Project  No. 22238824 November  2006
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PROJECT: Climax Mine
PROJECT NO.: 22238824 Initial height: 0.619 inch Final height: 0.541 inch
BORING: TH3-1 Initial water content: 18.7  % Final water content: 21.8  %
SAMPLE: Bot Initial dry density: 89.0 pcf Final dry density: 99.9 pcf
TEST: C06232 Initial total density: 105.6 pcf Final total density: 121.7 pcf
DEPTH, feet:  80-82.5 Initial saturation: 56  % Final saturation: 85  %
BY: RV Initial void ratio: 0.898 Final void ratio: 0.690
TEST DATE: 11/2/2006 Final strain: 12.7 %

EQUIPMENT: SPECIMEN DESCRIPTION: SM
Load Frame No.: 6 gray f. SAND, some silt, trace m. sand.
Ring Diameter: 2.5 inch G LL PL PI 

2.705 np np np

Load d100  t100 t100 Final Final cv   Cα Constrained Permeability
Load Strain Void Ratio Strain Void Ratio Modulus 
No. (tsf) (inch) (%)  (-)  (%)  (-) (ft²/year) (strain/logt) (tsf) (cm/sec)

1  0.063 0.0012 0.187 0.894 0.295 0.892 29.62 0.0013 33.37 2.68E-08
2  0.125 0.0050 0.807 0.882 1.130 0.876 3654.65 0.0010 10.08 1.09E-05
3  0.250 0.0095 1.540 0.869 2.119 0.858 4421.78 0.0014 17.05 7.82E-06
4  0.500 0.0159 2.572 0.849 2.758 0.845 575.26 0.0006 24.23 7.16E-07
5  1.00 0.0220 3.555 0.830 3.711 0.827 204.18 0.0006 50.85 1.21E-07
6  2.04 0.0279 4.496 0.812 4.755 0.808 845.42 0.0010 110.50 2.31E-07
7  4.00 0.0339 5.468 0.794 5.760 0.788 1181.88 0.0011 201.81 1.77E-07
8  8.00 0.0413 6.663 0.771 6.977 0.765 910.41 0.0013 334.62 8.21E-08
9  4.00 0.0430 6.948 0.766 6.946 0.766 173.49 0.0000 1404.42 3.73E-09

10  1.00 0.0418 6.754 0.770 6.749 0.770 143.05 -0.0001 1549.59 2.79E-09
11  2.00 0.0422 6.819 0.768 6.828 0.768 22.62 0.0000 1534.80 4.45E-10
12  4.00 0.0430 6.941 0.766 6.994 0.765 3206.56 0.0001 1647.50 5.87E-08
13  8.00 0.0456 7.354 0.758 7.498 0.756 510.35 0.0005 967.15 1.59E-08
14 16.0 0.0517 8.352 0.739 8.778 0.731 1083.66 0.0016 801.70 4.08E-08
15 32.0 0.0650 10.497 0.699 11.153 0.686 1427.44 0.0025 745.93 5.77E-08
16 64.0 0.0784 12.654 0.658 13.124 0.649 160.62 0.0028 1484.05 3.27E-09
17 16.0 0.0792 12.782 0.655 12.763 0.656 579.43 0.0000 37323.40 4.68E-10
18  4.00 0.0773 12.486 0.661 12.458 0.661 388.38 -0.0001 4052.11 2.89E-09
19  1.00 0.0755 12.196 0.666 12.096 0.668 836.74 -0.0004 1034.35 2.44E-08
20  0.250 0.0734 11.847 0.673 11.782 0.674 411.81 -0.0003 214.63 5.79E-08
21  0.063 0.0724 11.682 0.676 11.553 0.679 2678.92 -0.0003 114.06 7.09E-07

GSI Analysis File:  Conv31.xls (10/05) C06232.xls 11/29/2006



SUMMARY FOR STATIC CIU' TRIAXIAL TESTS SPECIMENS

Test Boring Sample USCS wo γt,o γd,o σ'c,max σ'v,c εa,c B at Peak Deviator Stress
No No Group factor at Peak Obliquity

Symbol ( ksf ) ( ksf ) (%)
Gs wc γt,c γd,c OCR Kc= εv,c εrate εa σ1 - σ3 σ'1 + σ'3 σ'1 / σ'3 A φ'

σ'v,c 2    2 factor for
(%) ( pcf ) ( pcf ) σ'h,c (%) (%/hr) (%) ( ksf ) ( ksf ) c'=0

T2662 3 Dam Composite SM 22.1 109.4 89.6 12.00 12.00 2.3 95.4 14.9 6.60 11.49 3.70 0.538 35.1
(2.70) 25.1 125.7 100.5 1.0 1.00 10.8 1.1 14.3 6.51 11.31 3.71 0.552 35.1

T2663 3 Dam Composite SM 24.9 112.5 90.1 48.00 48.00 4.3 95.7 14.9 17.01 29.28 3.77 1.050 35.5
(2.70) 22.0 129.0 105.8 1.0 1.00 14.8 1.3 10.5 15.91 27.21 3.82 1.153 35.8

T2669 3 Dam Composite SM 29.0 120.7 93.6 25.42 25.42 2.9 0 14.9 10.45 19.09 3.42 0.803 33.2
(2.70) 24.3 126.5 101.7 1.0 1.00 8.0 1.2 12.8 9.99 18.24 3.42 0.859 33.2

Test Strength Envelope Summary
No Test Failure φ' c' α' a' Correlation

T2662 SM, brown m-f SAND, some silt. Series Criteria (deg) ( ksf ) (deg) ( ksf ) Coefficient
T2663 SM, brown m-f SAND, some silt. 1 1 34.8 0.000 29.7 0.000 --
T2669 SM, brown m-f SAND, some silt. 2 35.0 0.000 29.8 0.000 --

Failure 1 - Peak Deviator Stress
Criteria: 2 - Peak Obliquity

Project No. Climax Mine CONSOLIDATED UNDRAINED  
22238824 3 Dam TRIAXIAL COMPRESSION

with Pore Pressure Measurements  

URS Corporation 3 Dam Composite SUMMARY November 2006

GSI Analysis File:  Cu'sum3v4.xls Dam3Composite.xls 12/11/2006



LEGEND AND SUMMARY INFORMATION

Symbol Test Boring Sample wo γto σ'c
(%) ( pcf ) ( ksf )

T2662 3 Dam Composite 22.1 109.4 12.00
◊ T2663 3 Dam Composite 24.9 112.5 48.00

T2669 3 Dam Composite 29.0 120.7 25.42

SERIES SUMMARY

Notation Failure Criteria c' ( ksf ) Φ' (degrees)
Peak Deviator Stress 0.00 34.8
Peak Obliquity 0.00 35.0

Project No. Climax Mine CONSOLIDATED UNDRAINED Figure
22238824 3 Dam TRIAXIAL COMPRESSION 1

Prepared by:  C. Jordan with Pore Pressure Measurements  

Checked by:  G. Thomas URS Corporation 3 Dam Composite SUMMARY November 2006
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Project No. Climax Mine Mohr Circles of Total Figure
22238824 3 Dam and Effective Stresses at Peak 2

CIU' Triaxial Test

URS Corporation 3 Dam Composite SUMMARY November 2006
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Total Friction Angle = 13.0 degrees
Cohesion =2.48 ksf 

Effective Friction Angle = 34.8 degrees
Cohesion =0.00 ksf 
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SAMPLE INFORMATION
Boring:  3 Dam    Sample:  Composite    Depth:   ft
Type:  Slurry Sedimented
Description:  SM, brown m-f SAND, some silt.

SPECIMEN INFORMATION  (Initial)
Height:  4.05 inch    Diameter:  1.98 inch    Area:  3.07 in²
Water Content:  22.1 % Total Unit Weight:  109.4 pcf

TEST SUMMARY
Consolidation Stresses:   12.00  ksf  vertical,  12.00  ksf  lateral
Water Content:  25.1 % Total Unit Weight:  125.7 pcf
B Coefficient:  95.4 Strain Rate:  0.018  %/min Failure
Peak Shear Strength:  6.60  ksf    @  14.9 % Strain Sketch
Peak Effective Friction Angle:  35.1°

REMARKS:

Project No. Climax Mine CONSOLIDATED UNDRAINED
Test by:  DT 22238824 3 Dam TRIAXIAL COMPRESSION

with Pore Pressure Measurements

Checked by:  GET URS Corporation Boring  3 Dam   Composite  December-06
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SAMPLE INFORMATION
Boring:  3 Dam    Sample:  Composite    Depth:   ft
Type:  Slurry Sedimented
Description:  SM, brown m-f SAND, some silt.

SPECIMEN INFORMATION  (Initial)
Height:  4.03 inch    Diameter:  1.98 inch    Area:  3.07 in²
Water Content:  29.0 % Total Unit Weight:  120.7 pcf

TEST SUMMARY
Consolidation Stresses:   25.42  ksf  vertical,  25.42  ksf  lateral
Water Content:  24.3 % Total Unit Weight:  126.5 pcf
B Coefficient:  Strain Rate:  0.021  %/min Failure
Peak Shear Strength:  10.45  ksf    @  14.9 % Strain Sketch
Peak Effective Friction Angle:  33.2°

REMARKS:

Project No. Climax Mine CONSOLIDATED UNDRAINED
Test by:  DT 22238824 3 Dam TRIAXIAL COMPRESSION

with Pore Pressure Measurements

Checked by:  GET URS Corporation Boring  3 Dam   Composite  December-06
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SAMPLE INFORMATION
Boring:  3 Dam    Sample:  Composite    Depth:   ft
Type:  Slurry Sedimented
Description:  SM, brown m-f SAND, some silt.

SPECIMEN INFORMATION  (Initial)
Height:  4.05 inch    Diameter:  1.98 inch    Area:  3.07 in²
Water Content:  24.9 % Total Unit Weight:  112.5 pcf

TEST SUMMARY
Consolidation Stresses:   48.00  ksf  vertical,  48.00  ksf  lateral
Water Content:  22.0 % Total Unit Weight:  129.0 pcf
B Coefficient:  95.7 Strain Rate:  0.022  %/min Failure
Peak Shear Strength:  17.01  ksf    @  14.9 % Strain Sketch
Peak Effective Friction Angle:  35.8°

REMARKS:

Project No. Climax Mine CONSOLIDATED UNDRAINED
Test by:  DT 22238824 3 Dam TRIAXIAL COMPRESSION

with Pore Pressure Measurements

Checked by:  GET URS Corporation Boring  3 Dam   Composite  December-06
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PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - 90

Project No.: 22238824 BORING: TH3-1 Test No.: T2647
Project Name: Climax Mine SAMPLE: B DEPTH: 40.9

Specimen - Apparatus set-up - Test Information Cell No. H-2 Apparatus No. 2 Stage No.: 8
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 6.003 in Lo= 15.247 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.061 in Ao = 40.29 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination
Lc= 5.942 in Vo = 614.24 cm3   3)  During saturation:  Water flushed up sides of specimen to remove ai x No Yes

Lc= 15.092 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only
dVc = 3 Vo * ( dLc/Lo) dVc= 18.73 cm3   5) Direction of permeant : x Up during or Down during permeation

Vc = 595.52 cm3   6)  Permeant: water used x Tap Distilled
Sc = 0.382 cm-1 Ac= 39.459 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 

Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary
Kt = - 0.0000746  * Sc/dT(min) * ln (ho/hf) Stage-    σc Ub Head Tail Flow Final at 20ºC

RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec
K @ 20 ºC =  RT * Kt TubeC= 1.3214 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.

TEST SUMMARY initial 20.8 11/3/2006 09 28 00 216.7 50.0 53.00 45.22 1.00 1.50E-04
Final Specimen and Test Conditions final 20.8 11/3/2006 09 28 13 49.00 46.50  1.47E-04
Lc = 15.092 cm εaxial = 1.0% 1 RT = 0.985 dT = 0.22 min  σ'c = 24 ksf 0.298 0.296 io= 6.5 0%

Ac = 39.623 cm2 initial 20.8 11/3/2006 00 00 00 216.7 50.0 53.00 45.22 1.00 1.50E-04
Vc= 598.00 cm3 εvol = 2.6% final 20.8 11/3/2006 00 00 13 49.00 46.50  1.47E-04

Sc = 0.381 cm 1
Sc = Lc / Ac , final 2 RT = 0.985 dT = 0.22 min  σ'c = 24 ksf 0.298 0.296 io= 6.5 0%

initial 20.8 11/3/2006 00 00 00 216.7 50.0 53.00 45.22 1.00 1.50E-04
w γτ γd S final 20.8 11/3/2006 00 00 13 49.00 46.50  1.47E-04

(%) (pcf) (pcf) (%) 3 RT = 0.985 dT = 0.22 min  σ'c = 24 ksf 0.298 0.296 io= 6.5 0%

Initial 14.00 109.2 95.8 49.7 initial 20.8 11/3/2006 00 00 00 216.7 50.0 53.00 45.22 1.00 1.50E-04
PreTest 26.43 124.4 98.4 100.0 final 20.8 11/3/2006 00 00 13 49.00 46.50  1.47E-04

4 RT = 0.985 dT = 0.22 min  σ'c = 24 ksf 0.298 0.296 io= 6.5 0%

HYDRAULIC CONDUCTIVITY SUMMARY
Averages for trials: 1-4

ave K @ 20 ºC: 1.47E-04 cm/sec
(io)ave = 6.5

Tested By: DT Reviewed By: GET        

GSI Analysis File:  Trxv5.xls (6/03) T2647.xls 11/21/2006     Page 1 of 1



GRAVEL SAND Symbol
COBBLES COARSE        FINE COARSE    MEDIUM          FINE SILT OR CLAY Boring TH3-1 TH3-1 TH3-1 TH3-1

U.S. Standard Sieve Size Sample 44 55 34
Spec
Depth 150-151.5 180-181.5 200-201.5 225-226.5
% +3"

% Gravel
% SAND 86.1 82.6 48.6 45.1
% FINES 13.9 17.4 51.4 54.9

% -2µ 1 4
Cc
Cu
LL np
PL np
PI #VALUE!

USCS SM SM ML ML
w (%) 18.8 20.7

Particle  
Size PERCENT FINER

(Sieve #)
4"
3"

1 1/2"
3/4"
3/8"

4
10 100.0 100.0 100.0
20 99.3 99.8 100.0 99.9
40 87.0 94.2 99.6 98.5
60 54.8 69.5 93.0 85.9

100 27.8 35.5 78.2 68.7
SYMBOL DESCRIPTION AND REMARKS 200 13.9 17.4 51.4 54.9

brown f. SAND, some silt, trace m. sand. PARTICLE SIZE DISTRIBUTION
brown m-f SAND, some silt. Climax Mine 3 Dam

Project No.  
brown f. sandy SILT. 22238824 December 2006 Figure 
brown-gray f. sandy SILT.
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Project No.:  22238824         File:  SumDAM3.xls
Climax Mine

3 Dam
LABORATORY TESTING DATA SUMMARY

BORING DEPTH IDENTIFICATION TESTS PERMEABILITY STRENGTH CONSOLIDATION REMARKS
WATER LIQUID PLASTIC PLAS. USCS SIEVE HYDRO. TOTAL DRY SPECIFIC Type Test PEAK AXIAL STRAIN INITIAL CONDITIONS

NO. CONTENT LIMIT LIMIT INDEX SYMB. MINUS % MINUS UNIT UNIT GRAVITY & SHEAR  @ PEAK VOID SATUR-
 (1) NO. 200 2 µm WEIGHT WEIGHT Stress STRESS STRESS RATIO ATION

(ft) (%) (-) (-) (-) (%) (%) (pcf) (pcf) (-) (cm/sec) (ksf) (%) (-) (%)
TH-3-1 10-11.5 19.4 SM 13.3
TH-3-1 20-21.5 19.3 SW-SM 11.9
TH-3-1 30 22.9 SM 19.5
TH-3-1 40-42.5 103.9

40.4 10.4 SP-SM 104.4 94.6 CIU'@12 10.3 11.6 T2646
TH-3-1 40.9 14.0 np np np SP-SM 11.5 109.2 95.8 1.5E-4 CIU'@24 16.1 10.9 T2647

41.4 20.8 SP-SM 113.0 93.5 CIU'@48 32.3 12.6 T2648
TH-3-1 42.5-44 14.1 SM 17.6
TH-3-1 50-51.5 np np np SM 18.9 2
TH-3-1 60-61.5 20.2 SM 23.4
TH-3-1 70-71.5 19.6 SM 16.3
TH-3-1 80-82.5 18.7 np np np SM 12.8 105.6 89.0 2.705 0.898 56 C06232
TH-3-1 82-83.5 SM 18.0 2
TH-3-1 90-91.5 17.0 SM 18.6
TH-3-1 110-111.5 19.5 SM 21.7
TH-3-1 150-151.5 18.8 SM 13.9
TH-3-1 180-181.5 SM 17.4 1
TH-3-1 200-201.5 20.7 ML 51.4
TH-3-1 225-226.5 np np np ML 54.9 4

TH-3-3 27.5-29 13.7 SM 16.9
TH-3-3 35-36.5 16.6 SM 22.4
TH-3-3 45-46.5 19.9 SP-SM 11.2
TH-3-3 50.9-61 18.1 SP-SM 11.8
TH-3-3 60-61.5 np np np SM 38.9 2
TH-3-3 70-71.5 25.6 SM 21.9
TH-3-3 80-81.5 21.5 SM 21.8
TH-3-3 90-91.5 20.2 SM 22.4
TH-3-3 110-111.5 18.2 SM 20.6
TH-3-3 130-131.5 20.5 SM 22.3

3 Dam Composite SM 19.7 CIU' Slurry sedimented Triaxials
Note:  (1)  USCS symbol based on visual observation and Sieve and Atterberg limits reported.

Prepared by:  RV         Reviewed by:  GET       Date:  12/13/2006  Page 1 of 1
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