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Cursory interpretations provided require review by a professional engineer. Knight Piesold accepts no responsibility in subsequent analyses.
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: 3 , Sample No. ; 1 2 3
Water Content, % 10.6 10.2 10.3
25 Dry Density, pcf 109.3 1097 109.6
3 | Saturation, % 53.0 513 518
- 2H7 £ |Void Ratio 0.5425 0.5360 0.5379
£ I Diameter, in. 243 242 242
2 NEN Height, in. 100 1.00  1.00
B 15 = 3 Water Content, % 8.8 8.6 8.8
§ .| . |Dry Density, pct 110.2 1111 1115
v 8 |Saturation, % 450 452 463
| s | & Void Ratio 0.5295 0.5168 0.5119
Diameter, in. 242 2.42 2.42
0.5 d Height, in. 0.99 099 098
= - ; |Normal Stress, ksf 025 100 250
0 Fail. Stress, ksf 049 1.21 1.99
0. 10 20 30 40 Strain, % 14 1.9 3.6
Strain, % . UL. Stress, ksf 0.25 0.79 1.56
Strain, % 13.0 11.6 11.4
Strain rate, %/min. 0.30 0.30 0.30

Sample Type: Remolded, 95% MDD, OMC Client: J.A. Cesare & Associates, Inc.

Description: sand
Project: U.S. Ecology-NV Miscellaneous Testing Proj.#07-3113

Assumed Specific Gravity= 2.7 Location: USEN-C1 -
Remarks: Failure tangents drawn at peak shear {|Sample Number: 07:0430E
stress and approximately 12% strain. Proj. No.: 07.1243 Date Sampled: 7/18/07

Specimens were unsaturated. Kn l' g h t Pi é SO l d
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DIRECT SHEAR TEST 7/24/2007

Date: 7/18/07

Client: J.A. Cesare & Associates, Inc. _

Project: U.S. Ecology-N¥ Miscellaneous Testing Proj.#07-3113

Project No.: 07.1243

Location: : USEN-C1

Sample Number: 07-0430E .

Description: sand .

Remarks: Failure tangents drawp at peak shear stress and approximately 12% strain. Specimens were
unsaturated.

Type of Sample: Remolded, 95% MDD, OMC

Assumed Specific Gravity=2.7 LL= PL= Pl=

Specimen Parameter Initial Consolidated Final

Moisture content: Moist soil+tare, gms. 256.200
" Moisture content: Dry soil+tare, gms. A . 244.590
" Moisture content: Tare, gms. ) ' 113.090
' Moisture, % " ‘ 10.6 ' 8.8 3.8

Moist specimen weight, gms. 1455

Diameter, in. 242 242

Area, in.2 4.58 458

Height, in. 1.00 0.99

Net decrease in height, in. 0.01 ° .

Wet Density, pcf 119.9

Dry density, pcf 110.2

Void ratio 0.5295

Load ring constant = 31.4108
Normal stress = 0.25 ksf
Strain rate, %/min. = 0.30
Fail. Stress = 0.49 ksf at reading no. 5
Ult. Stress = 0.25 ksf at reading no. 23

Horizontal ' Shear Vertical

Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial tbs. % kst in.
0 0.0000 0.0000 00 00 0.00 0.0000
1 00100 0.3311 104 04 0.33 0.0013
2 0.0150 04043 127 06 0.40 0.0026
3  0.0200 04521 142 038 045 0.0041
4 0.0250 0.4839 152 1.0 048 0.0059
5 0.0350 0.4966 156 14 049 0.0105
6 0.0400 04903 - 154 1.7 048 0.0130
7 00450 04775 150 19 047 0.0153
8 00500 04553 143 21 045 0.0176
9 00560 0.4330 136 23 043 0.0196
10 0.0610 04139 130 25 041 0.0215
11  0.0650 0.3948 124 2.7 0.39 0.0230
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No.

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Horizontal -
Def. Dial
in.
0.0700
0.0750
0.0800
0.0900
0.1000
0.1100
0.1450
0.1560
0.2000
0.2450
0.2700
0.3150
0.3610
0.4010
0.4450
0.4800

Load
Dial
0.3693
0.3566
0.3438
0.3279
0.3152
0.2993
0.2865
0.2738
0.2674
0.2547
0.2420
0.2483
0.2451
0.2356
0.2356
0.2229

Shear

i

Vertical

Load Strain Stress Def. Dial

ibs.

116

11.2
10.8
103
9.9
9.4
9.0
8.6
8.4
8.0
7.6
7.8
7.7
74
7.4
7.0

%
2.9
3.t
33
3.7
4.1
4.6
6.0
6.5
8.3
10.1
11.2
13.0
14.9
16.6
18.4
19.9

ksf

0.36
0.35
0.34
0.32
. 031
0.30
0.28
0.27
0.26
0.25
0.24
0.25
0.24
0.23
0.23
0.22

in.

0.0244
0.0256
0.0266
0.0282
0.0297
0.0306
0.0336
0.0342
0.0352
0.0362
0.0368
0.0371
0.0374
0.0382
0.0384
0.0385
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Specimen Parameter

ina

Moisture content: Moist soil+tare, gms. 255.380
Moisture content: Dry soil+tai‘e, gms. ’ 243.960
Moisture content: Tare, gms. 111.900
Moisture, % 4 10.2 8.6 8.6
Moist specimen weight, gms. . 145.5

Diameter, in. 2.42 242

Area, in.2 4.58 4.58

Height, in. . 1.00 0.99

Net decrease in height, in. ) 0.01

Wet Density, pcf 120.9 120.7

Dry density, pcf 109.7 111.1

Void ratio 0.5360 | 0.5168

% 452

Saturation

oad ring cons
Normal stress = 1.0 ksf

Strain rate, %/min. = 0.30

Fail. Stress = 1.21 ksf at reading no. 9
UlL: Stress = 0.79 ksf at reading no. 25

Horizontal Shear Vertical

Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial lbs. % ksf in.
0 0.0000 0.0000 0.0 00 0.00 0.0001
1 00050 0.1210 3.8 02 0.12 -0.0001 ‘ - e
2 00100 03820 120 04 0.38 -0.0001
3 00150 06686 210 06 066 0.0002
4 00200 08755 275 08 0.86 0.0010
5 00250 1.0251 322 10 1.01 '0.0022
6 00300 1.1270 --354 12 1.11 0.0037
7 00350 1.1843 372 14 1.17 0.0054
8 0.0400 12161 382 17 1.20° 0.0072
9 0.0450 12225 384 19 1.21 0.0091
10 00500 12130 381 21 1.20 0.0110
11 00550 1.1843 372 23 1.17 00127
12 00600 1.1588 364 25 1.14 0.0145
13  0.0650 1.1206 352 2.7 1.11 0.0160
14 00700 10761 338 29 1.06 0.0173
15 0.0750 1.0379 326 3.1 1.02 0.0185
16 0.0800 1.0092 317 3.3 1.00 0.0194
17  0.0850 09806 30.8 35 0.97 0.0203
18 0.0950 09424 296 3.9 0.93 0.0217
19 01000 09137 287 41 0.90 0.0224
20 01100 08755 275 46 0.86 0.0234
21 01250 0.8468 266 5.2 0.84 0.0246
22 01600 0.8214 258 6.6 0.81 0.0264
23 0.1950 0.7927 249 8.1 0.78 0.0277
24 02400 07832 246 9.9 0.77 0.0283
25 02800 0.8023 252 116 0.79 0.0285
26 03250 08214 258 135 0.81 0.0293
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Horizontal Shear Vertical
Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.

27 03700 0.8118 25.5 153 0.80 0.0304
28 04150 0.7927 249 17.2% 0.78 0.0311
29 04550  0.7991 25.1 18.8 0.79 0.0318
30 04960  0.7991 25.1 205 0.79 0.0321

pec meter

Moisture content: Moist soil+tare, gms. 256.950
Moisture content: Dry soil+tare, gms. 245.380
Moisture content: Tare, gms. ‘ 113.490
Moisture, % 10.3 8.8 8.8
Moist specimen weight, gms. 145.5

Diameter, in. 242 2.42

Area, in2 ' 4.58 458

Height, in. 1.00 0.98

Net decrease in height, in. _ ‘ 0.02

Wet Density, pcf L 120.9 T 1213

Dry density, pcf f‘ 109.6 S 1115

Void ratio 0.5379 0.5119

Saturation, % 51.8 46.3

Load |nns = 31.4108 Ibs. rnu
Normal stress = 2.5 ksf

Strain rate, %/min. = 0.30

Fail. Stress = 1.99 ksf at reading no. 17
Ult. Stress = 1.56 ksf at reading no. 27

¢

Horizontal Shear Vertical
Def. Dial Load Load Strain Stress Def. Dial

No. in. Dial Ibs. % ksf in.
0 0.0000 0.0000 00 00 0.00 0.0001
1 0.0010  0.0000 00 00 0.00 -0.0002
2 0.0010 0.0605 19 00 0.06 -0.0002
3 0.0100 0.1846 58 04 0.18 -0.0006
4 0.0150 0.3438 10.8 0.6 0.34 -0.0007
5 0.0200 0.5030 158 0.8 0.50 -0.0009
6 0.0250 0.6686 210 1.0 0.66 -0.0010
7 0.0310 0.8341 262 1.3 0.82 -0.0011
8 0.0350 0.9901 31.1 14 0.98 -0.0011
9  0.0400 1.1588 364 1.7 1.14 -0.0009
10 0.0450 1.4899 468 19 1.47 -0.0002
11 0.0500 1.6491 518 21 1.63 0.0007
12 0.0550 1.7892 562 23 1.77 0.0017
13 0.0600 1.8465 580 25 1.82 0.0028
14 0.0650 1.9070 599 27 1.88 0.0040
15 0.0700 1.9547 614 29 1.93 0.0054
16  0.0800 1.9993 62.8 3.3 1.97 0.0080
17 0.0860 2.0120 632 3.6 1.99 0.0092
18 0.0960  2.0057 63.0 4.0 1.98 0.0116

Knight Piesold Geotechnical Lab.




No.

19
20
21
22
23
24
25
26
27
28
29
30
31
32

Horizontal
Def. Dial
in.

0.1060
0.1260
0.1400
0.1510
0.1660
0.1850
0.2000
0.2360
0.2760
0.3200
0.3650
0.4050
0.4360
0.4800

Load
Dial

1.9611
1.83974
1.8465
1.7956
1.7510
1.7032
1.6618
1.6109
1.5791
1.5695
1.5281
1.5090
1.4676
1.4549

Load
ibs.

61.6
59.6
58.0
56.4
55.0
535
522
50.6
49.6
49.3
48.0
47.4
46.1

45.7

Shear

Strain Stress Def. Dial
% ksf in.

4.4 1.93 0.0139
52 1.87 0.0179
.58 1.82 0.0198
6.3 1.77 0.0208
6.9 1.73 --0.0219
7.7 1.68 0.0228
8.3 1.64 0.0234
9.8 1.59 0.0240
114 1.56 0.0241
13.2 1.55 0.0235
15.1 1.51 0.0229
16.8 1.49 0.0225
18.0 145 0.0224 .
19.9 1.44 0.0220
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Cursory interpretations provided require review by a professional engineer. Knight Piesold accepts no responsibility in subsequent analyses.
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0.05 1 kst 0.32 0.12
241 ¢, deg 39.9 33.2
0.075 o [T Tan(e) 0.84 0.66
0 5.5 11 16.5 22 0 1 2
Strain, % Normal Stress, ksf
3 Sample No. 1 .2 3
Water Content, % 9.6 9.0 9.6
25 Dry Density, pcf 1122 1128 1122
! S | Saturation, % 51.5 49.0 516
o o £ |Void Ratio 0.5025 0.4940 0.5029
2 N Diameter, in. 242 242 242
@ ' 8 | |Height, in. 100 1.00 _ 1.00
» 1 Water Content, % 8.1 8.6 8.6
§ . | Dry Density, pef 113.2 1143 1150
ZR A 2 | Saturation, % 447 487  50.1
NE=SNEE % | Void Ratio 0.4891 0.4744 0.4651
2 Diameter, in. 242 242 242
1% Height, in. 099 099 097
1 {Normal Stress, ksf 0.25 1.00 2.50
0 Fail. Stress, ksf 051 119 241
0 10 20 30 40 Strain, % 1.5 1.9 3.1
Strain, % Ult. Stress, ksf 027 079 175
Strain, % 145 145 151
Strain rate, %/min. 0.30 0.30 0.30

Sample Type: Remolded 95% MDD, OMC
Description: sand

Assumed Specific Gravity= 2.7

Remarks: Failure tangents drawn at peak shear
stress and approximately 15% strain.
Specimens were not inundated.

Fig.

Client: J.A. Cesare & Associates, Inc.
Project: U.S. Ecology-NV Miscellaneous Testing Proj.#07-3113

Location: USEN-C2
Sample Number: 07-0430F
Proj. No.: 07.1243 Date Sampled: 7/18/07

Knight Piesold

CONSULTING

Tested By: jdb

Checked By: spb




DIRECT SHEAR TEST . 7/24/2007

Date: 7/18/07

Client: J.A. Cesare & Associates, Inc.

Project: ‘ U.S. Ecology-N¥ Miscellaneons Testing Proj.#07-3113

Project No.: 07.1243

Location: USEN-C2

Sample Number: 07-0430F

Description: sand .

Remarks: Failure tangents drawn at peak shear stress and approximately 15% strain. Specimens were not
inundated.

Type of Sample: Remolded 95% MDD, OMC

Assumed Specific Gravity=2.7 LL= PL= Pi=

En

Specimen Parameter . : initial Consohda ) Final
Moisture content: Moist soil+tare, gms. 259.770
Moisture content: Dry soil+tare, gms. . . 248.830
Moisture content: Tare, gms. ° - o ) .7 113.830
Moisture, % . 96 8.1 R % |
Moist specimen weight, gms; ' 147.9
Diameter, in. ) 2.42 242
Area, in.2 4.58 458
Height, in. -~ 1.00 0.99
Net decrease in height, in. 0.01 e
Wet Density, pcf 122.9 1224
Dry density, pcf 112.2 1132
Void ratio 0.5025 0.4891
Saturation, % , 51.5 447

Load ring constant = 31.4108 Ibs. per input unit
Normal stress = 0.25 ksf

Strain rate, %/min. = 0.30

Fail. Stress = 0.51 ksf at reading no. 7

Ult. Stress = 0.27 ksf at reading no. 25

Horizontal Shear Vertical

Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.
0 0.0000 0.0000 00 00 000 0.0001
1 00050 0.1751 55 02 017 0.0002
2 00100 0.2993 94 04 030 0.0012
3 00160 03725 117 07 037 0.0027
4 00200 04298 135 0.8 042 0.0046
5 00250 04744 149 10 047 0.0066
6 00310 05094 160 13 050 0.0085
7 00360 05189 163 1S5 0.51 0.0109
8§ 00400 05062 159 17 050 0.0135
9 00450 04935 155 19 049 0.0161
10 00500 04680 147 21 0.46 0.0185
11 00550 04489 141 23 044 00207
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No.

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Horizontal
Def. Dial
n.
0.0600
0.0650
0.0700
0.0760
0.0800
0.0900
0.1000
0.1150
0.1450
0.1850
0.2250
0.2600
0.3060
0.3500
0.3900
04350
0.4800

Load
Dial
0.4266
0.4043
0.3884
0.3693
0.3534
0.3343
0.3215
0.3088
0.2897
0.2897
0.2833
0.2706
0.2738
0.2770
0.2706
0.2674
0.2547

Load Strain
Ibs. %
134 25
127 27
122 29
116 3.1
2111 33
105 3.7
101 4.1
9.7 438
9.1 6.0
9.1 7.7
89 93
8.5 108
8.6 127
87 145
85 16.1
84 180
80 199

Shear
Stress
kst

0.42
0.40
0.38
0.36
0.35
0.33
0.32
0.30
0.29
0.29
0.28
0.27
0.27
0.27
0.27
0.26
0.25

Vertical

Def. Dial
in.

0.0227
0.0245
0.0261
0.0274
0.0285
0.0304
0.0322
0.0343
0.0384
0.0419
0.0454
0.0476
0.0492
0.0514
0.0530
0.0542
0.0545
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S

Specimen Parameter

Moisture content: Moist soil+tare, gms. 260.920
Moisture content: Dry soil+tare, gms. 249.300
Moisture content: Tare, gms. ©113.530
Moisture, % 4 9.0 8.6 8.6
Moist specimen weight, gms. 147.9

Diameter, in. 242 242

Area, in2 458 4.58

Height, in. . 1.00 0.99

Net decrease in height, in. 0.01

Wet Density, pcf 122.9 124.1

Dry density, pcf 112.8 114.3

Void ratio 0.4540 04744

Saturation, % 49.0 48.7

Load ring constant = 31.4108 Ibs. per input unit
Normal stress = 1.0 ksf
Strain rate, %/min. = 0.30
" Fail. Stress = 1.19 ksf at reading no. 11
Ult, Stress = 0.79 ksf at reading no. 28

Horizontal Shear Vertical
Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.
0 0.0000 0.0000 0.0 00 0.00 0.0001
1 0.0010 0.0000 00 0.0 0.00 0.0001 : T e
2 0.0010 0.0382 1.2 0.0 0.04 0.0001
3 00050 0.2324 73 02 0.23 -0.0003
4 00100 0.5253 165 04 0.52 -0.0003
5 00150 0.6272 19.7 0.6 0.62 -'0.0002
6 0.0200 0.8405 264 0.8 0.83 0.0007
7 0.0250 0.9837 309 1.0 097 0.0019
8 - 0.0300 1.0856 341 1.2 1.07 0.0035
9 0.0350 1.1493 36.1 14 1.13° 0.0053
10 0.0400 1.1875 373 1.7 1.17 0.0072
11 0.0460 1.2066 379 19 119 0.0093
12 0.0500 1.2002 377 21 1.18 0.0113
13 0.0600 1.1620 365 25 1.15 0.0153
14 0.0650 1.1302 355 27 1.12 0.0172
15 0.0700 1.0920 343 29 1.08 0.0187
16  0.0750 1.0538 331 3.1 1.04 0.0200
17 0.0800 1.0283 323 33 1.01 0.0212
18 0.0850 0.9901 31,1 35 098 0.0222
19  0.0900 0.9519 299 3.7 0.94 0.0231
20 0.1000 0.9264 291 4.1 091 0.0244
21 0.1100 0.9010 283 46 0.89 0.0256
22 0.1250 0.8691 273 52 0.86 0.0273
23 0.1450 0.8437 265 6.0 0.83 0.0287
24  0.1850 0.8437 265 1.7. 0.83 0.0311
25 02250 0.8500 267 93 0.84 0.0339
26 0.2650 0.8373 263 11.0 0.83 0.0369

Knight Piesold Geotechnical Lab.




Horizontal Shear
Def. Dial Load 'lLoad Strain Stress
No. in. Diat Ibs. % ksf

27 03060 08182 257 127 0.8l
28 03500 07991 251 145 079
20 03900 0.7800 245 16.1
30 04250 07545 237 17.6
31 04650 07354 231 192

Vertical
Def. Dial
in.
0.0398
0.0428
0.0445
0.0454
0.0457

Specimen Parameter
Moisture content: Moist soil+tare, gms..
Moisture content: Dry soil+tare, gms.
Moisture content: Tare, gms.

Moisture, % 9.6
Moist specimen weight, gms. 147.9
Diameter, in. 2.42
Area, in.2 ) 4.58
Height, in. . 1.00
Net decrease in height, in. ’

Wet Density, pcf 122.9
Dry density, pcf 112.2
Void ratio ' 0.5029

Load ring constant = 31.4108 Ibs. per input unit
Normal stress = 2.5 ksf

Strain rate, %/min. = 0.30

Fail. Stress = 2.41] ksf at reading no. 15

Ult. Stress = 1.75 ksf at reading no. 28

Horizontal Shear
Def. Dial Load Load Strain Stress

No. in. Dial Ibs. % ksf
0 0.0000 0.0000 00 00 0.00
1 00010 0.0000 00 00 0.00
2 0.0050 0.1146 36 02 0.11
3 0.0100 0.2802 88 04 0.28
4 00150 05508 173 06 054
5 00200 0.8309 261 08 0.82
6 0.0250 11111 349 10 1.10
7 00300 13753 432 12 1.36
8 00350 1.6109 506 1.4 1.59
9 00400 18115 569 17 1.79
10 00450 19929 626 1.9 1.97
11 00500 21330 670 21 2.10
12 00560 22508 707 2.3 222
13 00610 23240 730 25 2.29
14 00650 23845 749 27 2.35
15 0.0760 24387 766 3.1 241
16 0.0800 24259 762 3.3 2.39
17 0.0960 23495 738 40 232

51.6

Vertical
Def. Dial
in.

0.0001
0.0001
-0.0002
-0.0004
-0.0006
-0.0007
-0.0007
-0.0005
-0.0002
0.0003
0.0010
0.0018
0.0028
0.0038
0.0050
0.0074
0.0086
0.0119

Knight Piesold Geotechnical Lab.

Final
264.980
253.340
118.380
8.6




No.

18
19
20
21
22
23
24
25
26
27
28
29
30
31

Horizontal
Def. Dial
in.
0.1050
0.1150
0.1250
0.1360
0.1450
0.1600
0.2000
0.2460
0.2750
0.3200
0.3650
0.4050
0.4500
0.4950

Load
Dial
2.2827
22158
2.1458
2.0757
1.9993
1.9484
1.9293
1.9102
1.8592
1.8019
1.7765
1.7510
1.7510
1.7446

Load
Ibs.

71.7
69.6
67.4
65.2
62.8

612
60.6

" 60.0

58.4
56.6
55.8
55.0
55.0
54.8

Shear
Strain Stress Def. Dial
% ksf in.
4.3 2.25 0.0136
48 2.19 0.0149
.52 2.12 0.0159
5.6 205 0.0165
6.0 1.97 0.0170
6.6 1.92 0.0171
8.3 1.90 0.0170
10.2 1.88 0.0169
11.4 1.83 0.0172
132 178 0.0166
15.1 1.75 0.0154
16.8 1.73 0.0141
18.6 1.73 0.0124
20.5 1.72 0.0106
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Cursory interpretations provided require review by a professional engineer. Knight Piesold accepts no responsibility in subsequent analyses.
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0.08 12°C, ksf 0.32 0.18
477y 1 ¢, deg 411 33.7
0.12 0 Tan(p) 0.87 0.67
0 55 i 165 22 0 1 2
Strain, % Normal Stress, ksf
SHH Sample No. . 1 2 3
Water Content, % 10.8° 108 10.8
- 25 r Dry Density, pcf 111.1 1108 1113
[ \\ :g Saturation, % 56.6 560 568
- 5 £ {Void Ratio 0.5168 0.5216 0.5148
-:’:{ T 3 Diameter, in. 242 242 242
@ Height, in. 1.00 100 1.00
B 15 Water Content, % 106 102 105
3 | Dy Density, pof 1124 1125 1137
@y 2 | Saturation, % 573 553 589
2 | % |Void Ratio 0.4999 0.4985 0.4829
| Diameter, in. 2.42 2.42 2.42
03I Height, in. 0.99 098 098
1] ! INormal Stress, ksf 025 1.00 250
0 Fail. Stress, ksf 0.51 1.24 249
0 10 20 0 40 Strain, % 2.3 2.9 39
Strain, % Ult. Stress, ksf 0.30 0.92 1.83
Strain, % 20.1 20.1 19.7
Strain rate, %/min. 0.25 0.25 0.25

Sample Type: Remolded, 95% MDD @ OMC
Description: sand

Assumed Specific Gravity= 2.7

Remarks: Failure tangents drawn at peak shear
stress and approximately 20% strain.
Specimens were not saturated.

Fig.

Client: J.A: Césare & Associates, Inc.
Project: U.S. Ecology-NV Miscellaneous Testing Proj.#07-3113

Location: USEN-C1 & C2, 5% Zeolite Clay

Samplé Number: 07-0605C
Proj. No.: 07.1243 Date Sampled: 8/23/07

Knight Piesold

CONSULTING

Tested By: jdb

Checked By: spb




DIRECT SHEAR TEST 8/24/2007

Date: 8/23/07

Client: J.A. Cesare & Associates, Inc.

Project: U.S. Ecology-NV Miscellaneous Testing Proj.#07-3113

Project No.: 07.1243 )

Location: USEN-C1 & C2, 5% Zeolite Clay

Sample Number: 07-0605C

Description: sand .

Remarks: Failure tangents drawn at peak shear stress and approximately 20% strain. Specimens were not
. saturated.

Type of Sample: Remolded, 95% MDD @ OMC

Assumed Specific Gravity=2.7 LL= PL= Pl=

B) e

Specimen Parameter Initial Consolidated Final
Moisture content: Moist soil+tare, gms. 528.780 238.950
Moisture content: Dry soil+tare; gms.  489.810 ’ ) 224.760
Moisture content: Tare, gms. ' 129.880 ' o 90.950
Moisture, % ' ' 10.8 106 10.6
Moist specimen weight, gms. 148.2
Diameter, in. 2.42 242
Area, in.2 4.58 4.58
Height, in. 1.00 ) 0.99
Net decrease in height, in. 0.01 B
Wet Density, pcf <1232 1243
Dry density, pcf 111.1 1124
Void ratio ) 0.5168 0.4999
Saturation, % 56.6 573

Load ring constant = 31.4108 Ibs. per input unit
Normal stress = 0.25 ksf '

Strain rate, %/min. = 0.25
Fail. Stress = 0.51 ksf at reading no. 11
Ult. Stress = 0.30 ksf at reading no. 32

Horizontal Shear Vertical
Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.

0 0.0000 0.0000 00 00 0.00 -0.0001
1 0.0050 0.1464 46 02 0.14 -0.0002
2 0.0100 0.2260 71 04 0.22 0.0003
3 0.0150  0.2865 9.0 06 0.28 0.0012
4. 0.0200 0.3375 106 0.8 0.33 0.0023
5 0.0250 0.3757 11.8 1.0 0.37 0.0036
6 00300 04171 13.1 1.2 041 0.0052
7 0.0360  0.4457 140 15 0.44 0.0069
8 0.0410 04775 150 17 047 0.0086
9 0.0460 0.5030 158 19 0.50 0.0103
10 0.0500 0.5221 164 2.1 052 0.0121
11 0.0550 0.5157 162 23 051 0.0144
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No.

12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27

28
29
30
31
32

Horizontal
Def. Dial
in.
0.0650
0.0750
0.0800
0.0950
0.1050
0.1150
0.1250
0.1450
0.1550
0.1750
0.2100
0.2500
0.2550
0.3000
0.3250
0.3350
0.3450
0.3850
0.4160
0.4560
0.4850

Load
Dial
0.5030
0.4839
0.4648
0.4521
0.4362
0.4202
0.4075
0.3916
03725
0.3597
0.3438
0.3502
0.3375
0.3375
0.3184
03311
03184
03184
0.3056
0.2929
0.3056

Load
‘Ihs.

15.8
15.2
14.6
14.2
13.7
132
12.8
12.3
117
113
10.8
11.0
10.6
10.6
10.0
104
10.0
10.0

9.6

9.2

9.6

Shear

Strain Stress
% ksf
2.7 0.50
3.14 0.48
3.3 0.46
3.9 0.45
4.3 0.43
4.8 0.41
52 0.40
6.0 0.39
6.4 0.37
72 0.35
8.7 0.34

10.3 0.35
10.6 0.33-
124 0.33
13.5 0.31
13.9 0.33
14.3 0.31
15.9 031
17.2 0.30
18.9 0.29
20.1 0.30
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5 S e oo

Moisture content: Moist soil+tare, gms. 528.780 . 266.510

Moisture content: Dry soil+tare, gms.
Moisture content: Tare, gms.
Moisture, % 4
Moist specimen weight, gms.
Diameter, in.
Area, in?
Height, in.
Net decrease in height, in.
Wet Density, pctf

- Dry density, pef
Void ratio

Saturation, %

g
Normal stress = 1.0 ksf

Strain rate, %/min. = 0.25
Fail. Stress = 1.24 ksf at reading no. 13
Utt. Stress = 0.92 ksf at reading no. 32

489.810 252.920

129.880 119.760

10.8 . 10.2 10.2

147.7

2.42 242
4.58 4.58
1.00 0.98
0.02
122.8 124.0
110.8 1125
0.5216 0.4985

56.0

Shear Vertical

ksf in.
0.00 0.0000
0.11 -0.0002 ‘
0.31 -0.0004
0.50 -0.0005
0.67 -0.0001
0.81 0.0007
0.92 0.0016
1.02 0.0028
1.09 0.0041
1.15 0.0056
1.19 0.0072
122 0.0090
1.24 00126
124 0.0144
122 0.0179
1.17 0.0206
1.13 0.0242
1.10 0.0261
1.07 0.0278
1.04 0.0293
1.01 0.0307
0.98 . 0.0326
0.95 0.0341
092 0.0353
0.88 0.0372
0.91 0.0375

Horizontal
Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % i
0 0.0000 0.0000 00 00
1 0.0050 0.1146 36 02
2 00100 0.3120 98 04
3  0.0150 0.5094 16.0 0.6
4 00200 0.6813 214 0.8
5 0.0250 0.8214 258 1.0
6 0.0300 0.9360 294 12
7  0.0350 1.0315 324 14
8  0.0400 1.1047 347 17
9 0.0450 1.1652 36.6. 19
10 0.0500 1.2034 378 21
11 0.0550 1.2352 388 23
12 0.0650 1.2607 396 2.7
13 0.0700 1.2607 396 2.9
14 0.0810 1.2352 388 34
15 0.0900 1.1907 374 3.7
16  0.1050 1.1461 360 43
17 0.1150 1.1111 349 438
18 0.1250 1.0856 341 52
19 0.1350 1.0570 332 56
20 0.1450 1.0188 320 60
21 0.1600 0.9933 312 6.6
22 0.1750 0.9583 301 7.2
23  0.1900 09328 293 7.9
24  0.2150 0.8946 28.1 89
25 02310 0.9232 290 9.6
26 0.2750 0.9296 29.2 114

092 0.0400
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Horizontal Shear Vertical
Def. Dial toad Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.

27 03200 0.9360 204 132 0.92 0.0429
28 03610 0.9201 289 149 0.91 0.0460
29 04050 0.9105 28.6 16.8 0.90 0.0499
30 04200 0.8723 274 174 0.86 0.0506
31 04450 0.9041 284 184 0.89 0.0518
32 04850 0.9360 294 20.1 0.92 0.0544

e

sohdated Final

Specimen Parameter : Initial
Moisture content: Moist soil+tare, gms. 528.780 267.630
Moisture content: Dry soil+tare, gms. 489.810 253.550
Moisture content: Tare, gms. 129.880 119.840
Moisture, % 10.8 10.5 10.5
Moist specimen weight, gms. 148.4
Diameter, in. 2.42 2.42
Area, in.2 4.58 4.58
Height, in. ’ 100 0.98°
Net decrease in height, in. ' 0.02!
Wet Density, pcf 123.3 125.6
Dry density, pef 1113 113.7
Void ratio 0.4829

58.9

Saturation, %

Load ring constant = 31.4108 1bs. per input unit
Normal stress = 2.5 ksf

Strain rate, %/min. = 0.25

Fail. Stress = 2.49 ksf at reading no. 17

Ult. Stress = 1.83 ksf at reading no. 35

Horizontal Shear Vertical

Def. Dial Load load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.
0 0.0000 0.0000 0.0 00  0.00 0.0000
1 00050 0.1643 52 02 0.6 -0.0001
2 00100 03168 100 04 031 -0.0002
3 00150 05481 17.2 06 054 -0.0003
4 00200 07235 227 08 0.71 0.0001
5 00260 0882 27.8 1.1 0.87 0.0004
6 00300 09507 299 12 094 0.0003
7 00350 1.0697 33.6 14 1.06 -0.0002
8 00400 1.1875 373 L7 1.17 -0.0002
9 00450 13308 418 19 1.31 -0.0002
10 00500 17892 562 2.1 1.77 0.0006
11 0.0550 19547 614 23 - 193 00014
12 00600 20916 657 25 206 0.0024
13 00660 22031 692 27 217 0.0035
14 00700 22954 721 29 226 0.0047
15 0.0750 23750 746 3.1 2.34 '0.0061
16 00860 24705 776 3.6 244 0.0088
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Horizontat V Shear Vertical
Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.

17 00950 25246 793 39 249 00116
18 01000 25278 794 4F 249 00130
19 01050 25278 794 .43 249 00145
20 01350 24578 772 56 242 0.0223
21 01450 24004 754 60 237 0.0247
22 01550 23177 728 64 229 0.0269
23 0.1650 22476 706 68 222 0.0290
24 01750 2.1744 683 72 215 0.0306
25 01910 21012 660 7.9 207 00327
26 02000 20248 636 83 200 0.0337
27 02100 19738 620 87 195 00343
28 02250 19197 603 93 189 0.0354
29 02400 18401 578 99  1.82 0.0362
30 02660 17637 554 110 174 0.0371
31 03100 17574 552 128 173 0.0379
32 03550 17255 542 147 170 0.0388
33 03950 17701 556 163 175 0.0381
34 04300 1.8274 574 178  1.80 0.0382
35 04750 18529 582 197  1.83 0.0383
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Cursory interpretations provided require review by a professional engiheer. Knight Piesold accepts no responsibility in subsequent analyses.
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0.05

0.075
0
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Strain, %

25

nN

-
n

. Shear Stress, ksf

0.5

20 30 40

Strain, %

3 Fail. Uk,
C, ksf 0.21 0.08
¢, deg 34.5 34.3
Tan(¢) 0.69 0.68
18
A
“— P4yl
22 P AE
% 5 1 AL
%‘ E_a /fY Pl
A i
25z
Nz
0 1 2
Normal Stress, ksf
| Sample No. 1 2. 3.
Water Content, % 159 159 159
Dry Density, pcf 984 984 984
B |Saturation, % 60.2 602 602
< |Void Ratio 0.7134 0.7134 0.7134 -
Diameter, in. 242 242 242
Height, in. 1.00 1.00 1.00
Water Content, % 154 15.0 15.0
. |Dry Density, pcf 989 1004 103.1
& | Saturation, % 589 597  63.8
% | Void Ratio 0.7048 0.6782 0.6356
Diameter, in. 242 242 2.42
Height, in. 1.00 098 095
Normal Stress, ksf 0.25 1.00 250
Fail. Stress, ksf 036, 0.92 1.91
Strain, % 3.7 4.6 11.6
Ult. Stress, ksf 025 0.76 1.78
Strain, % 16.8 14.1 15.1
Strain rate, %/min. 030 030 030

Sample Type: Remolded loose, +4% OMC
Description: sand

Assumed Specific Gravity= 2.7

Remarks: Failure tangents drawn at peak shear
stress and approximately 15% strain.
Specimens were not inundated.

Fig.

Client: J.A. Cesare & Associates, Inc.

P rdiect: U.S. Ecology-NV Miscellaneous Testing Proj.#07-3113

Location: USEN-D1

Sample Number: 07-0430G

Proj. No.: 07.1243

Date Sampled: 7/19/07

Kn

ight Piésold

CONSULTING

Tested By: jdb

Checked By: spb




DIRECT SHEAR TEST : 712412007

Date: 7/19/07

Client: J.A. Cesare & Associates, Inc.

Project: U.S. Ecology-N¥ Miscellaneous Testing Proj.#07-3113

Project No.: 07.1243

Location: USEN-D1

Sample Number: 07-0430G

Description: sand

Remarks: Failure tangents drawn at peak shear stress and approximately 15% strain. Specimens were not
inundated.

Type of Sample: Remolded loose, +4% OMC

Assumed Specific Gravity=2.7 LL= PL= Pl=

Specimen Parameter Initial Consolidated T Final
Moisture content: Moist soil+tare, gms. 317.320 252.960
Moisture content: Dry soil+tare, gms. 294.330 235.150
Moisture content: Tare, gms.  ° 149.820 - o 119.330 ~
Moisture,% ; © 159 E 154 io154
Moist specimen weight, gms. ' 1372 '
Diameter, in. 242 242
Area, in2 ‘ 458 . 4.58
Height, in. 1.00 0.99
Net decrease in height, in. 0.01 - fre
Wet Density, pef 114.0 114.1
Dry density, pcf 98.4 98.9
Void ratio 0.7134 0.7048
Saturation, % 60.2° 58.9

Load ring constant = 31.4108 1bs. per input unit
" Normal stress = 0.25 ksf

Strain rate, %/min. = 0.30

Fail. Stress = 0.36 ksf at reading no. 15

Ult. Stress = 0.25 ksf at reading no. 29

Horizontal , Shear Vertical
Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.

0' 0.0000 0.0000 0.0 00 0.00 -0.0002
1 0.0010 0.0000 0.0 00 0.00 0.0000 \
2 0.0050 0.1305 41 02 0.13 0.0001
3 0.0110 0.1783 56 05 0.18 0.0001
4 0.0160 0.2133 6.7 07 021 0.0004
5 0.0200 0.2388 75 038 0.24 0.0009
6 0.0250 0.2642 83 1.0 0.26 - 0.0015
7 0.0310 02802 88 13 0.28 0.0023
8 0.0350 02961 93 14 0.29 0.0032
9 0.0400 0.3088 9.7 17 0.30 0.0042
" 10 0.0450 0.3215 10.1 1.9 0.32 0.0054
11 0.0500 03311 104 21 0.33 0.0064
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No.

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Horizontal
Def. Dial
in.

0.0600
0.0700,
0.0800
0.0900
0.1150
0.1300
0.1400
0.1510
0.1660
0.1750
0.1950
0.2050
0.2150
0.2400
0.2800
0.3210
0.3660
0.4060
0.4510
0.4950

Load

Dial
0.3406
0.3502
0.3597
0.3629
0.3534
0.3406
0.3279
0.3152
0.3056
0.2961
0.2865
0.2770
02674
0.2579
0.2579

- 0.2483
0.2547

0.2515
0.2515
0.2451

Shear

Load Strain Stress

lbs.

10.7
11.0
11.3
11.4
11.1
10.7
10.3
9.9
9.6
9.3
9.0
8.7
8.4
8.1
8.1
.78
8.0
79
7.9
7.7

%
2.5
2.94
3.3
3.7
4.8
5.4
5.8
6.3
6.9
7.2
8.1
85
3.9
9.9
11.6

133 -

15.1
16.8
18.7
20.5

ksf

0.34

0.35-

0.35
0.36
0.35
0.34
0.32
0.31
0.30
0.29
0.28
0.27
0.26
0.25
0.25
0.25
0.25
0.25
0.25
0.24

Vertical
Def. Dial
in.

0.0089
0.0112
0.0139
0.0165°
0.0235
0.0275
0.0299
0.0318
0.0346
0.0362
0.0389
0.0402
0.0413
0.0438
0.0456
0.0472
0.0490
0.0500
0.0515
0.0531
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~ Initial  Consolidated  Final

Moisture content: Moist soil+tare, gms. 317.320  252.850
Moisture content: Dry soil+tare, gms. 294.330 235.320
Moisture content: Tare, gms. 149.820 118.420
Moisture, % i 15.9 15.0 15.0
Moist specimen weight, gms. 137.2

Diameter, in. 2.42 242

Area, in.2 4.58 4.58

Height, in. _ 1.00 0.98

Net decrease in height, in. 0.02

Wet Density, pcf : 114.0 115.5

Dry density, pcf 98.4 1004

Void ratio 0.7134 0.6782

Saturation, % 60.2 59.7

Load ring constant = 31.4108 Ibs. per input unit

Normal stress = 1.0 ksf '

Strain rate, %/min. = 0.30

- Fail. Stress = 0.92 ksf at reading no. 18

Ult. Stress = 0.76 ksf at reading no. 28 ) o i

Horizontal Shear Vertical

Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.
0 0.0000 0.0000 0.0 0.0 0.00 -0.0001
1 00050 0.1305 41 02 0.13 -0.0005 ‘ try
2 00100 0.2674 84 04 0.26 -0.0010
3  0.0150 0.3725 11.7 0.6 0.37 -0.0016
4 00200 0.4616 145 038 0.46 -0.0021
5 0.0260 0.5253 165 1.1 0.52 -0.0024
6 0.0300 0.5826 183 12 0.57 -0.0026
7 0.0350 0.6367 200 14 0.63 -0.0027
8 0.0400 0.6781 213 17 0.67 -0.0027
9 0.0460 0.7163 225 19 0.71 -0.0025
10 0.0500 0.7482 235 21 0.74 -0.0023
11  0.0550 0.7800 245 2.3 0.77 -0.0019
12 0.0600 0.8055 253 25 0.79 -0.0016
13 0.0650 0.8309 261 2.7 0.82 -0.0013
14  0.0700 0.8532 26.8 29 0.84 -0.0008
15 0.0750 0.8755 275 3.1 0.86 -0.0004
16 0.0850 0.9041 284 35 0.89 0.0010
17  0.1010 09264 29.1 42 0.91 00032
18 0.1100 0.9328 29.3 4.6 0.92 0.0047
19 0.1150 0.9328 293 438 0.92 0.0055
20 0.1460 09137 287 6.0 0.90 0.0099
21  0.1700 0.8946 281 70 0.88 0.0136
22 0.1800 0.8628 27.1 75 0.85 0.0150
23 02010 0.8437 265 8.3 0.83 0.0173
24 0.2250 0.8182 257 93 0.81 0.0196
25 02460 0.7991 25.1 10.2 0.79 0.0213
26 02700 0.7768 244 112 0.77 0.0222
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Shear

Horizontal i

Def. Dial Load Load Strain Stress
No. in. Dial Ibs. % ksf
27 0.3150 0.7895 248 13.0 0.78
28 0.3410 0.7673 24.1 14.1¢ 0.76
29 0.3850 0.7673 24.1 159 0.76
30 04200 0.7864 247 174 0.78
31 04600 0.7736 243 19.0
32 04750  0.7927 249 19.7

Vertical

Def. Dial
n.
0.0238
0.0248
0.0257
0.0267
0.0270
0.0275

Specimen Parameter

Moisture content: Moist soil+tare, gms.

Moisture content: Dry soil+tare, gms.
Moisture content: Tare, gms.
Moisture, %
Moist specimen weight, gms.
Diameter, in.
Area, in2

Height, in.
" Net decrease in height, in.
Wet Density, pcf
Dry density, pcf
Void ratio
Saturation, %

Normal stress = 2.5 ksf

Strain rate, %/min. = 0.30

Fail. Stress = 1.91 ksf at reading no. 24
Ult. Stress = 1.78 ksf at reading no. 27

Load ring constant = 31.4108 Ibs. per input unit

Consolidated n

317.320
294.330
149.820
15.9 15.0
137.2
2.42 242
4.58 4.58
1.00 0.95
0.05
114.0 118.5
98.4 103.1
0.7134 0.6356

60.2

Horizontal Shear Vertical

Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.
0 0.0000  0.0000 00 0.0 0.00 -0.0002
1 0.0050 0.3024 95 02 0.30 -0.0012
2 0.0100 0.4998 157 04 0.49 -0.0019
3 0.0150 0.6781 213 06 0.67 -0.0027
4 0.0200 0.8182 257 08 0.81 -0.0035
5 0.0250 0.9328 293 1.0 0.92 -0.0041
6  0.0300 1.0347 325 12 1.02 -0.0047
7 0.0350 1.1302 355 14 1.12 -0.0051
8 0.0400 1.2130 38.1 1.7 1.20 -0.0055
9 0.0450 1.2925 406 19 1.28 -0.0059
10 0.0510 1.3467 423 21 1.33 -0.0062
11 0.0550 14103 443 23 1.39 -0.0065
12 0.0600 14613 459 25 1.44 -0.0066
13 0.0650 1.5059 473 2.7 1.49 -0.0068
14 0.0700 1.5568 489 29 1.54 -0.0068
15 0.0750 1.6077 505 3.1 1.59 -0.0068
16  0.0850 1.6714 525 35 1.65 -0.0067
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246.390
229.000
113.120

15.0




No.

17
18
19
20
21
22
23
24

25 -

26

27

28
29
30

Horizontal
Def. Dial

in.
0.0950
0.1050
0.1200
0.1600
0.1750
0.2150
0.2500
0.2810
0.2900
0.3300
0.3650
0.4050
0.4200
0.4600

Load
Dial
1.7160
1.7733
1.8306

1.8497

1.9006
1.9102
1.9261
1.9388
1.8879
1.8720
1.8083
1.8433
1.7987
1.7860

Ibs.

53.9
55.7
57.5
58.1
59.7
60.0
60.5
60.9
59.3
58.8
56.8
57.9
56.5
56.1

%
3.9
4.3
5.0
6.6
7.2
8.9
10.3
11.6
12.0
13.7
15.1
16.8
17.4
19.0

Shear Vertical

Load Strain Stress Def. Dial

ksf in.

1.69 -0.0067
1.75 -0.0066
1.81 -0.0063
1.82 -0.0050
1.88 -0.0047
1.88 -0.0035
1.90 -0.0026 -
1.91 -0.0013
1.86 -0.0010
1.85 -0.0004
1.78  0.0002
1.82  0.0000
1.77 -0.0002
1.76 -0.0007

L33
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Cursory interpretations provided require review by a professional engineer. Knight Piesold adcepts no responsibility in subsequent analyses.

3 Fail. Ul
C, ksf 0.13 0.10 P4uED:
6, deg 36.7 34.1 PN
Tan(¢) 0.75 0.68 Snp
th i
2 4 4
4 '// R <
8 pd /A
.z—": A
§ % pdyd
& o T
= 1 TN
S5¢F
yo3
¥
ARz La
1
0
0. 1 2 3 4 5 6
Normal Stress, ksf
3 . Sample No. 1 2 3
Water Content, % 14.6 14.6 14.6
25 Dry Density, pef 1002 1002 1002
S |Saturation, % 579 579 579
_ £ |Void Ratio 0.6817 0.6816 0.6816
2 3 Diameter, in. 242 242 242
2 Height, in. 1.00  1.00  1.00
& 15 Water Content, % 11.0 128 138
g _ | Dry Density, pef 1006 1012 1022
CH 3 |saturation, % 40 520 573
ENBRENYE , |2 |Void Ratio 0.6759 0.6648 0.6488
Diameter, in. 242 2.42 2.42
05 - Height, in. 1.00 099 0.8
i 1 |Normal Stress, ksf 0.25 1.00 250
0 Fail. Stress, ksf 034 085 201
0 10 20 3 40 Strain, % 2.5 3.9 6.4
Strain, % Ult. Stress, ksf 0.26 0.78 1.79
Strain, % 151 151 135
Strain rate, %/min. 0.30 0.33 0.33

Sample Type: Remolded loose, +4% OMC Client: J.A. Cesare & Associates, Inc.

Description: sand
Project: U.S. Ecology-NV Miscellaneous Testing Proj.#07-3113

Assumed Specific Gravity= 2.7 Location: USEN-D2
Remarks: Failure tangents drawn at peak shear |{Sample Number: 07-0430H
stress and approximately 15% strain. Proj. No.: 07.1243 Date Sampled: 7/20/07

Specimens were not inundated. Kn i g h t Pié S 0 l d

Fig. CONSULTING

Tested By: jdb Checked By: spb




DIRECT SHEAR TEST 7/24/2007

Date: 7/20/07

Client: J.A. Cesare & Associates, Inc.

Project: U.S. Ecology- NV Miscellaneous Testing Proj.#07-3113

Project No.: 07.1243

Location: USEN-D2

Sample Number: 07-0430H

Description: sand -

Remarks: . Failure tangents drawn at peak shear stress and approximately 15% strain. Specimens were not
inundated.

Type of Sample: Remolded lobse, +4% OMC

Assumed Specific Gravity=2.7 LL= PL= V Pi=

Specimen Parameter  Initial Consolidated Final
Moisture content: Moist soil+tare, gms. 280.420 251.180
Moisture content: Dry soil+tare, gms 259.040 _ 237.710
Moisture content: Tare, gms. . ©112.680 - ) : 115.340
Moisture, % 14.6 - ' 11.0 : S 110
Moist specimen weight, gms. 138.2
Diameter, in. 2.42 242
Area, in.2 4.58 458
Height, in. 1.00 1.00
Net decrease in height, in. 0.00 °
Wet Density, pcf 114.9 111.6
Dry density, pcf 100.2 100.6
Void ratio 0.6817, 0.6759
Saturation, % 57.9 44.0

Load ring constant = 31.4108 1bs. per input unit
Normal stress = 0.25 ksf

Strain rate, %/min. = 0.30

Fail. Stress = 0.34 ksf at reading no. 13

UIlt. Stress = 0.26 ksf at reading no. 24

Horizontal Shear

Def. Dial Load Load Strain Stress

No. in. Dial Ibs. % ksf
0 0.0000 0.0000 0.0 0.0 0.00
1 0.0010 0.0003 0.0 0.0 0.00
2 0.0050  0.1560 49 02 0.15
3 0.0100 0.2133 67 04 0.21
4 0.0150 0.2451 7.7 0.6 0.24
5 0.0200 0.2706 85 0.8 0.27
6 0.0250 0.2897 9.1 1.0 0.29
7 0.0300 03024 = 95 1.2 0.30
8 0.0350 0.3184 100 14 0.31
9 0.0400 0.3279 10.3 1.7 0.32
10 0.0450 0.3343 105 19 0.33
11 0.0500 0.3387 106 21 0.33
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No.

12
13
14
15

16

17
18
19
20
21
22
23
24
25
26
27

Horizontal
Def. Dial
in.
0.0560
0.0600
0.0650
0.0700
0.1100
0.1250
0.1400
0.1600
0.2000
0.2350
0.2760
0.3200
0.3650
0.4050
04510 )
0.4900

- Load

Dial
0.3396
0.3412
0.3406
0.3406
0.3279
03184
0.3088
0.2961
0.2865
0.2770
0.2706
0.2642
0.2642
02706
0.2642
0.2738

Ibs.
10.7
10.7
10.7
10.7
10.3
100

9.7
93
9.0
8.7
85
83
8.3
8.5
8.3
8.6 -

%
2.3
2.5
2.7
2.9
46
52
5.8
6.6
8.3
9.7
114
13.2
15.1
16.8

18.7

20.3

Shear
Load Strain Stress

ksf -

0.34
0.34
0.34
0.34
0.32
0.31
0.30
0.29
0.28
0.27
0.27
0.26
0.26
0.27
0.26

1 0.27
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" Consolidated Final

Specimen Parameter : Initial
Moisture content: Moist soil+tare, gms. 280.420 . 253.590
Moisture content: Dry soil+tare, gms. 259.040 237.960
Moisture content: Tare, gms. 112.680 115.800
Moisture, % ¢ 14.6 12.8 12.8
Moist specimen weight, gms. 138.2 '
Diameter, in. 242 242
Area, in.2 4.58 4.58
Height, in. : 1.00 0.99
Net decrease in height, in. 0.01
Wet Density, pcf 114.9 1142
Dry density, pcf 100.2 101.2
Void ratio 0.6816 0.6648
Saturation, % 57.9 520

Normal stress = 1.0 ksf -

Strain rate, %/min. = 0.33
Fail. Stress = 0.85 ksf at reading no. 15
Uit. Stress = 0.78 ksf at reading no. 42

Horizontal ' Shear
Def. Dial Load Load Strain Stress
No in. Dial ibs. % kst
0 0.0060  0.000 0.0 00 0.00
1 00110  0.400 04 02 0.01
2 0.0160 2.800 28 04 0.09 o - e
3 00210  5.700 57 06 0.18
4 00260  B.700 87 08 0.27
5 00310 11.700 117 10 0.37
6 00410 17.100 17.1 14 054
7 00510 _ 20.900- 209 19 0.66
8 00610 23300 233 23 0.73
9 00660 24200 242 25 0.76
10 00710 24900 249 27 0.78
11 0.0760 25500 255 29 0.80
12 00860 26500 265 3.3 0.83
13 00910 26900 269 3.5 0.84
14 0.0960 26.800 268 3.7 0.84
15 01010 27200 272 3.9 0.85 -
16 01110 26900 269 43 0.84
17 01210 26700 267 4.8 0.84
18 0.1310 25700 257 52 0.81
19 0.1410 25500 255 5.6 0.80
20 0.1510 25800 258 6.0 0.81
21 01610 25900 259 64 0.81
22 0.1700 25700 257 6.8 0.81
23 01800 25700 257 72 0.81
24 01900 26100 261 76 082
25 02000 26500 265 8.0 0.83
26 02100 26300 263 84 0.83
27 02200 26.100 261 89 0.82

Knight Piesold Geotechnical Lab.




No.

28
29
- 30
31
32
33
34
35
36
37
38
39
40
41

42
43

45
46
47
48
49
50

Horizontal
Def. Dial
in.

0.2300
0.2400
0.2500
0.2600
0.2700
0.2810
0.2900
0.3000
0.3100
0.3210
0.3300
0.3410
0.3500
0.3600
0.3700
'0.3810
0.3900
0.4000
0.4100
0.4200
0.4300
0.4400
0.4500

Load
Dial
26.700
26.300
26.500
26.300
26.300
26.500
26.400
26.500
26.900
26.900
26.300
26.200
25.900
25.900
24.800
24.700
24.900
24.900
24.900
24.600
24.200
24.500
24.100

Load Strain
"%

Ibs.
26.7

263

26.5
26.3
263
265
264
26.5
26.9
269
263
262
25.9
259
748
247
24.9
24.9
249
24.6

242

24.5
24.1

9.3

9.F
10.1
10.5
10.9
11.4
11.8
122
12.6
13.0
134
13.9
142
14.7
15.1
15.5
15.9
16.3
16.7
17.1
17.5
18.0
18.4

Shear
Stress
ksf

0.84
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.84
0.84
0.83
0.82
0.81
0.81
0.78
0.78
0.78
0.78
0.78
0.77
0.76
0.77
0.76
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Specimen Parameter

Moisture content: Moist soil+tare, gms. 280.420
Moisture content: Dry soil+tare, gms. 259.040
Moisture content: Tare, gms. 112.680
Moisture, % £ 14.6
Moist specimen weight, gms. 138.2
Diameter, in. 242
Area, in.2 4.58
Height, in. , 1.00
Net decrease in height, in.

Wet Density, pcf 114.9
Dry density, pef 100.2
Void ratio 0.6816
Saturation, %

e T 2
Initial

579

Conolldated Final

257.980

241.440

121.290

13.8 13.8
242
4.58
0.98
0.02
116.3
102.2
0.6488
57.3

Load ring constant = 31.4108 lbs. per input unit
Normal stress = 2.5 ksf

Strain rate, %/min. = 0.33

Fail. Stress = 2.01 ksf at reading no.i22

Ult. Stress = 1.79 ksf at reading no. 28°

Horizontal Shear

Def. Dial Load Load Strain Stress
No. in. Dial tbs. . % ksf
0 0.0000 0.0000 0.0 00 0.00
1 0.0050 0.1719 54 02 0.17
2 0.0100 02197 69 04 0.22
3 0.0160 03470 109 07 0.34
4 0020 04998 157 08 0.49
5 00250 06781 213 10 0.67
6 0.0300 08564 269 12 0.84
7 00350 1.0601 333 14 1.05
8 00400 12098 380 1.7 1.19
9 0.0450 13339 419 19 1.32
10 0.0500 14231 447 2.1 1.40
11 0.0550 14995 471 23 1.48
12 0.0600 15759 495 25 1.55
13~ 00650 16205 509 2.7  1.40
14 00700 16650 523 29 1.64
15 0.0750 17096 537 3.1 1.69
16 0.0850 17765 558 3.5 1.75
17 0.0950 1.8465 58.0 3.9 1.82
18 0.1050 1.8943 595 43 1.87
19 01150 19356 608 4.8 1.91
20 0.1300 19770 621 54 1.95
21  0.1510 20248 63.6 63 2.00
22 0.1550 20343 639 6.4 2.01
23 0.1900 20343 639 7.9 2.01
24 02250 19866 624 93 196
25 0.2560 19452  61.1 106 1.92
26 02810 1.8974 59.6 11.6 1.87
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No.

27
28
.29
30
31
32
33

Horizontal Shear
Def.Dial Load Load Strain Stress
in. Dial Ibs. % ksf

0.3050  1.8561 583 126 1.83
0.3250  1.8115 56.9 135¢ 1.79

. 03460  1.8688 587 143 1.84

0.3710 19102 60.0 154 1.88
04050 19516 61.3 168 1.93
0.4500  1.9070 599 186 1.88
0.4950  1.8879 59.3 205 1.86
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Cursory interpretations provided require review by a professidnal engineer. Knight Piesold accepts no responsibility in subsequent analyses.

-0.12 3 Fail. Ult.
C, ksf 0.27 0.12
0.08 N : 4, deg 36.2 33.0
A 1 © | Tan{¢) 0.73 0.65 v
= /'
E 4 e =TI v
= -0.04 A% 2 — +
o 7 K A
w© Diiation L] P
‘g: ) 71 LA = Z = B A »
g o 22 PeRRRZE
o @2
= Consal. 8 o e e ]
L E =
T 004 w P oA |17
> =5 i
] I //b (
0.08 "1 1A
’/ 1
0.12 . 0 ]
0 55 11 16,5 22 0 1 2 3
Strain, % ’ Normal Stress, ksf
‘ 8 Sample No. ) 1 2 . 3
Water Content, % 134 13.4 13.4
25 Dry Density, pcf 101.0 101.0 101.0
8 |Saturation, % 542 542 542
_ o | = | Void Ratio 0.6682 0.6682 0.6682
™
2 ] ] s Diameter, in. 242 242 242
2 Height, in. .00 1.00  1.00
B 15 Water Content, % 129 132 128
_SC.? . Dry Density, pcf 101.3 103.0 1049
“ oy 2 Saturation, % 525 558 569
oy , | & Void Ratio 0.6632 0.6372 0.6070
‘ ] Diameter, in. 242 242 242
OS] Height, in. .00 098  0.96
] 1 |Normal Stress, ksf 025 100 250
0 Fail. Stress, ksf 0.43 1.04 2.09
0 10 20 30 40 Strain, % 2.3 41 5.0
Strain, % Ult. Stress, ksf 0.28 0.76 1.74
Strain, % 203 201 205
Strain rate, %/min. 0.25 0.25 0.25

Description: sand

Assumed Specific Gravity= 2.7

stress and approximately 20% stiain.
Specimens were not inundated.

Fig.

Sample Type: Remolded 83% MDD @ OMC +4tElient: J.A. Cesare & Associates, Inc.

Project: U.S. Ecology-NV Miscellaneous Testing Proj.#07-3113

Location: USEN-D1 & D2, 5% Zeolite Clay

Remarks: Failure tangents drawn at peak shear ||Sample Number: 07-0605D

Proj. No.: 07.1243 Date Sampled: 8/20/07

- Knight Piesold

CONSULTING

Tested By: jdb

Checked By: spb




DIRECT SHEAR TEST ) 8/24/2007

Date: 8/20/07

Client: J.A. Cesare & Associates, Inc.

Project: U.S. Ecology-NV Miscellaneous Testing Proj.#07-3113

Project No.: 07.1243

Location: USEN-D1 & D2, 5% Zeolite Clay

Sample Number: 07-0605D

Description: sand -

Remarks: Failure tangents drawn at peak shear stress and approximately 20% strain. Specimens were not
inundated.

Type of Sample: Remolded 83% MDD @ OMC +4%

Assumed Specific Gravity=2.7 LL= PL= Pl=

1z

Specimen Parameter ~ Initial Consolidated Final
Moisture content: Moist soil+tare, gms. 486.240 A 512.660
Moisture content: Dry soil+tare, gms.  442.370 . 497.050
Moisture content: Tare, gms. 115320 o ~ 376.050
Moisture, % o 13.4 129 129
Moist specimen weight, gms. 137.9
Diameter, in. 242 242
Area, in.2 458 4.58
Height, in. 1.00 1.00
Net decrease in height, in. 0.00 b
Wet Density, pcf 114.6 1144
Dry density, pcf 101.3
Void ratio 0.6632

Saturation, %

Load ring constant = 31.
Normal stress = 0.25 ksf
Strain rate, %/min. = 0.25 .
Fail. Stress = 0.43 ksf at reading no. 11
Ult. Stress = 0.28 ksf at reading no. 29

Horizontal Shear Vertical
Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % kst in.

0 0.0000 0.0000 0.0 00 0.00 0.0001
1 0.0050 0.1751 55 02 0.17 0.0004
2 0.0100 0.2388 75 04 024 0.0014
3 00160 0.2897 2.1 07 0.29 0.0025
4 0.0200 0.3215 10.1 0.8 0.32 0.0038
5 0.0250 0.3470 109 1.0 0.34 0.0052
6 0.0300 0.3661 115 12 0.36 0.0067
7 00360 03852 121 15 0.38 0.0083
8 0.0410 0.4011 126 1.7 0.40 0.0099
9 0.0460 04171 131 19 041 0.0114
10 0.0500 0.4298 135 21 042 0.0130
11 0.0550 0.4362 137 23 043 0.0150
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No.

12
13
14
‘15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Horizontal
Def. Dial
in.
0.0610
0.0800
0.0900
0.1150
0.1300
0.1400
0.1450
0.1550
0.1750
0.2150
0.2500
0.2800
0.3250
0.3460
0.3900
0.4350
0.4800
0.4900

Load
Dial
0.4362
0.4234
0.4107
0.4011
0.3916
0.3789
0.3693
0.3597
0.3470

03343

0.3184
0.3088
0.3088
0.2961
0.3024
0.2929
0.2961
0.2865

Shear

Load Strain Stress

Ibs.
13.7
133
12.9
12.6
12.3
11.9
11.6
11.3
10.9
10.5
10.0

9.7
9.7
9.3
9.5
9.2
9.3
9.0

%
2.5
38
3.7
4.8
54
58
6.0
6.4
7.2
8.9
10.3
11.6
13.5
14.3

16.1
180

19.9
20.3

ksf

0.43
0.42
0.41
0.40
0.39
0.37
0.36
0.35
0.34
0.33
0.31
0.30
0.30
0.29
0.30
0.29
0.29
0.28

Vertical

Def. Dial
in.

0.0171
0.0249
0.0286
0.0374
0.0422
0.0452
0.0467
0.0491
0.0537
0.0593
0.0641
0.0674
0.0714
0.0733
0.0775
0.0802
0.0691
0.0694
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‘ Specimen Parameter
Moisture content: Moist soil+tare, gms. 486.240 533.060
Moisture content: Dry soil+tare, gms.
Moisture content: Tare, gms.

Moisture, %

Moist specimen weight, gms.

Diameter, in.
Area, in.2
Height, in.

Net decrease in height, in.

Wet Density, pcf
Dry density, pcf
Void ratio
Saturation, %

Initial _ Consolidated Final

442.370 517.040

115.320 395.480

13.4 13.2 13.2

137.9

242 242
458 4.58
1.00 0.98
0.02
114.6 116.5
101.0 103.0
0.6682 0.6372
54.2 55.8

Load ring constant = 31.4108 Ibs. per input unit
Normal stress = 1.0 ksf

Strain rate, %/min. = 0.25
Fail. Stress = 1.04 ksf at reading no. 16

Ult. Stress = 0.76 ksf at reading no. 31

Horizontal
Def. Diai

Ne. in.
0 0.0000
1 0.0050
2 0.0100
3 0.0150
4  0.0200
S 0.0250
6 0.0300
7  0.0350
8  0.0400
9 0.0460
10  0.0510
11 0.0550
12 0.0600
13 0.0660
14 0.0750
15 0.0850
16 0.1000
17 0.1050
18  0.1360
19  0.1550
20 0.1800
21 0.1900
22 02150
23 0.2300
24 0.2400
25 0.2750
26 0.3100

Load
Dial
0.0000
0.0541
0.1337
0.2770
0.5157
0.6367
0.7163
0.7736
0.8182
0.8500
0.8882
0.9201
0.9455
0.9678
1.0060
1.0283
1.0506
1.0538
1.0283
0.9997
0.9710
0.9424
09137
0.8882
0.8596
0.8246
0.7991

Shear Vertical

Load Strain Stress Def. Dial

ibs.
0.0
1.7
42
8.7
16.2
20.0
225
24.3
25.7
26.7
27.9
28.9
29.7
304
31.6
32.3
33.0
33.1
32.3
31.4
30.5
29.6
287
27.9
27.0
25.9
25.1

%
0.0
0.2
0.4
0.6
0.8
1.0
12
14
1.7
1.9
2.1
23
25
2.7
3.1
35
4.1
4.3
5.6
6.4
7.5
7.9
8.9
9.5
9.9
11.4
12.8

ksf in.

0.00 0.0000
0.05 -0.0001
0.13 -0.0002
0.27 0.0001
051 0.0005
0.63 0.0014
0.71 0.0024
0.76 0.0035
0.81 0.0046
0.84 0.0057
0.88 0.0068
091 0.0079
0.93 0.0091
0.95 0.0101
0.99 0.0122
1.01 0.0146
1.04 0.0185
1.04 0.0199
1.01 0.0277
0.99 0.0323
0.96 0.0379
0.93 0.0397
0.90 0.0437
0.88 0.0461
0.85 0.0471
0.81 0.0506
0.79 0.0526

fry
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No.
27
28
29
30
31

Horizontal
Def. Dial
in.

0.3510
0.3750
0.4000
0.4460
0.4360

pecimen Parameter

Load
Dial
0.7736
0.7482
0.7227
0.7418
0.7704

Ibs.
24.3
235
22.7
23.3
24.2

Shear Vertical
Load Strain Stress Def. Dial

% ksf in.
145 076 0.0542
155 074 0.0541
166 071 0.0486
185 073 0.0406
20.1 0.0154

ina

Moisture content: Moist soil+tare, gms. 486.240 532.550
Moisture content: Dry soil+tare, gms: 442.370 516.900
Moisture content: Tare, gms. 115.320 394.650
Moisture, % 134 12.8 12.8
Moist specimen weight, gms. 137.9 .

Diameter, in. 2.42 242

Area, in.2 4.58 4.58

Height, in. 1.00 0.96

Net decrease in height, in. ’ 0.04

Wet Density, pcf 114.6 ' 118.3

Dry density, pcf 101.0 104.9

Void ratio 0.6682 0.6070

% 542 .

Saturation

Normal stress = 2.5 ksf
Strain rate, %/min. = 0.25
Fail. Stress = 2.09 ksf at reading no. 20
Ult. Stress = 1.74 ksf at reading no. 32

=
<]

VO U R W O

el e = R S S
NN AW N = O

Horizontal
Def. Dial
in.

0.0000
0.0060
0.0110
0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
0.0500
0.0550
0.0600
0.0660
0.0700
0.0750
0.0850
0.0900

Load
Dial
0.0000
0.0669
0.1369
0.2642
0.4998
0.7800
1.0219
1.2161
1.3785
1.5186
1.6173
1.7001
1.7733
1.8369
1.8815
1.9293
2.0025
2.0350

Load rin constant = 31.4108 Ibs. e i T

Shear Vertical

Load Strain Stress Def. Dial

Ibs. :
0.0
2.1
43
8.3

15.7
24.5
32.1
382
433
47.7
50.8
53.4
55.7

517

59.1
60.6
62.9
63.9

% ksf in.

0.0 0.00 -0.0001
0.2 0.07 -0.0002
0.5 0.14 -0.0002
0.6 0.26 -0.0003
0.8 0.49 -0.0004
1.0 ~ 0.77 -0.0006
1.2 1.01 -0.0008
14 1.20 -0.0008
17 1.36 -0.0006
1.9 1.50 -0.0004
2.1 1.60 -0.0002
23 1.68 0.0002
2.5 1.75 0.0006
2.7 1.81 0.0011
29 1.86 0.0015
3.1 1.90 0.0020
35 1.98 0.0032
3.7 2.01 0.0033
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No.

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Horizontal
Def. Dial
in.

0.0950
0.1100
0.12060
0.1250
0.1660
0.2100
0.2450
0.2800
0.2950
0.3250
0.3700
0.4160
0.4350
0.4500
0.4950

Load
Dial
2.0375
2.0916
2.1171
2.1171
2.0853
2.0343
1.9770
1.9261
1.8752
1.8210
1.7860
1.7701
1.7223
1.7669
1.7669

Shear

Load Strain Stress

Ibs.
64.0
65.7
66.5
66.5
65.5

-63.9
62.1
60.5
58.9
572
56.1
55.6
54.1
55.5

55.5

%
3.9
4.6
5.0
52
6.9
8.7
10.1
11.6
12.2
13.5
15.3
17.2
18.0
18.6

20.5

ksf

2.01
2.06
2.09
2.09
2.06
2.01
1.95
1.90
1.85
1.80
1.76
1.75
1.70
1.74
1.74

Vertical
Def. Dial
in.

0.0040
0.0059
0.0071
0.0077.
0.0118
0.0157
0.0180
0.0195
0.0198

+0.0203

0.0203
0.0192
0.0183
0.0176
0.0153
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e : JostHiadings R Sheem
Horizontal Shear Vertical
Def. Dial Load Load Strain Stress Def. Dial
No. in. Diat Ibs. % ksf in.

12 0.0650 0.5030 158 2.7 0.50 0.0191
13 0.0750  0.4839 152 3.14 0.48 0.0238
14 0.0800 04648 146 33 0.46 0.0251
15 0.0950 04521 142 39 0.45 0.0315 .
16 01050 0.4362 13.7 43 0.43 0.0349
17 0.1150  0.4202 132 438 0.41 0.0382
18  0.1250 04075 128 52 0.40 0.0410
19 0.1450 03916 123 6.0 0.39 0.0459
20 0.1550 03725 11.7 64 0.37 0.0478
21 01750 0.3597 11.3 7.2 0.35 0.0511
22 0.2100. 0.3438 108 8.7 0.34 0.0564
23 02500 03502 11.0 103 0.35 0.0624
24 02550  0.3375 10.6 10.6 0.33 0.0628
25 0.3000 03375 10.6 124 0.33 0.0675
26 03250 03184 100 135 0.31 0.0705
27 03350 0.3311 104 139 0.33 0.0717
28 03450 03184 100 143 0.31 0.0726
29 03850 03184 100 15.9 0.31 0.0766
30 04160 03056 96 172 0.30 0.0791
31 04560 02929 9.2 189 0.29 0.0819
32 04850 03056 9.6 20.1 0.30 0.0838

Knight Piesold Geotedhnical Lab.




Moisture content: Moist soil+tare, gms. 528.780
Moisture content: Dry soil+tare, gms. 489.810

Moisture content: Tare, gms. 129.880
Moisture, % £ 10.8
Moist specimen weight, gms. 147.7
Diameter, in. 2.42
Area, in.2 : 4.58
Height, in. : 1.00
Net decrease in height, in.

Wet Density, pcf 122.8
Dry density, pcf 110.8
Void ratio 0.5216
Saturation, % A 56.0

Load ring constant = 31.4108 Ibs. per input
Normal stress = 1.0 ksf i
Strain rate, %Jmin. = 0.25

Fail. Stress = 1.24 ksf at reading no. 13

Ult. Stress = 0.92 ksf at reading no. 32

=4
W o oA W N~ O 0

BN DN N NN = s e ’

Horizontal

Def. Dial
in.

0.0000
0.0050
0.0100
0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
0.0500
0.0550
0.0650
0.0700
0.0810
0.0900
0.1050
0.1150
0.1250
0.1350
0.1450
0.1600
0.1750
0.1900
0.2150
0.2310
0.2750

Load
Dial
0.0000
0.1146
0.3120
0.5094
0.6813
0.8214
0.9360
1.0315
1.1047
1.1652
1.2034
1.2352
1.2607
1.2607
1.2352
1.1907
1.1461
1.1111
1.0856
1.0570
1.0188
0.9933
0.9583
0.9328
0.8946
0.9232
0.9296

Shear Vertical

lLoad Strain Stress Def. Diaf

Ibs.
0.0
36
9.8

16.0
214
25.8
29.4
324
347
36.6
37.8
3838
39.6
39.6
38.8
374
36.0
349
34.1
332
32.0
312
30.1
293
28.1
29.0
29.2

%
0.0
0.2
0.4
0.6
0.8
1.0
12
14
1.7
1.9
2.1
2.3
2.7
2.9
34
3.7
43
4.8
52
5.6
6.0
6.6
72
7.9
8.9
9.6
114

ksf in.
0.00 0.0000
0.11 -0.0002
0.31 -0.0004
0.50 -0.0005
0.67 -0.0001
0.81 0.0007
0.92 0.0016
1.02 0.0028
1.09 0.0041
1.15 0.0056
1.19 0.0072
122 0.0090
124 0.0126
124 0.0144
122 0.0179
1.17  0.0206
1.13  0.0242
1.10 0.0261
1.07 0.0278
1.04 0.0293
1.01 0.0307
0.98 0.0326
0.95 0.0341
092 0.0353
0.88 0.0372
0.91 0.0375
0.92 0.0400

Knight Piesold Geotechnical Lab.

Final
266.510
252.920 -
119.760
10.2




Horizontal Shear Vertical
Def. Dial Load Load Sirain Stress Def. Dial
No. in. Dial Ibs. % ksf in.

27 03200 0.9360 294 132 092 0.0429
28 03610 0.9201 289 149 0.91 0.0460
29 0.4050 0.9105 28.6 16.8 0.90 0.0499
30 04200 0.8723 274 174 0.86 0.0506
31 04450 0.5041 284 184 0.86 0.0518
04850  0.9360 294 20.1 0.92 0.0544

Specimen Parameter ] Cinitial | o Final
Moisture content: Moist soil+tare, gms. 528.780 267.630
Moisture content: Dry soil+tare, gms. 489.810 253.550
Moisture content: Tare, gms. 129.880 119.840
Moisture, % 10.8 10.5 105
Moist specimen weight, gms. 1484
Diameter, in. 2.42 242
Area, in.2 4.58 458
Height, in. ’ 1.00 ' 0.98°
Net decrease in height, in. 0.02°
Wet Density, pef 1233 125.6
Dry density, pcf 1113 113.7
Void ratio 0.5148 0.4829 -

STy

Load ring constant = 31.4108 Ibs. per mut
Normal stress = 2.5 ksf

Strain rate, %/min. = 0.25

Fail. Stress = 2.49 ksf at reading no. 17

Ult. Stress = 1.83 ksf at reading no. 35

Horizontal Shear Vertical
Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.
0 0.0000 0.0000 0.0 00 0.00 0.0000
1 0.0050  0.1643 52 02 - 0.16 -0.0001
2 00100 0.3168 100 04 0.31 -0.0002
3 00150 0.5481 172 06 0.54 -0.0003
4 0.0200 0.7235 227 0.8 0.71 0.0001
5 0.0260 0.8862 278 1.1 0.87 0.0004
6 0.0300 0.9507 299 12 0.94 0.0003
7  0.0350 1.0697 336 14 1.06 -0.0002
8§ 00400 1.1875 373 1.7 1.17 -0.0002
9 0.0450 1.3308 418 19 1.31 -0.0002
10 0.0500 1.7892 56.2 2.1 1.77 0.0006
11 0.0550 1.9547 614 23 1.93 0.0014 :
12 0.0600 2.0916 65.7 2.5 2.06 0.0024
13 0.0660. 22031 692 27 2.17 0.0035
14  0.0700 2.2954 72.1 29 2.26 0.0047
15 0.0750 2.3750 746 3.1 2.34 0.0061 !
16 0.0860 2.4705 776 3.6 2.44 0.0088
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Horizontal
Def. Dial
in.
0.0950
0.1000
0.1050
0.1350
0.1450
0.1550
0.1650
0.1750
0.1910
0.2000
0.2100
0.2250
0.2400
0.2660
0.3100
0.3550
0.3950
0.4300
0.4750

Load
Dial
2.5246
25278
2.5278
24578
2.4004
2.3177
2.2476
2.1744
2.1012
2.0248
1.9738
1.9197
1.8401
1.7637

1.7574
" 1.7255

1.7701
1.8274
1.8529

Load Strain
Ibs. %
793 39
794 4.¥
794 43
7712 56
754 6.0
728 64
70.6 6.8
683 7.2
660 7.9
63.6 83
62.0 8.7
60.3 9.3
578 9.9
554 11.0
552 12.8
542 147
556 163
574 178
582 19.7

Shear

ksf
249
249
2.49
242
2.37
2.29
222
2.15
2.07
2.00
1.95
1.89
1.82
1.74
1.73
1.70
175
1.80
1.83

Vertical
Stress Def. Dial

in.
0.0116
0.0130
0.0145
0.0223
0.0247
0.0269
0.0290
0.0306
0.0327
0.0337
0.0343
0.0354
0.0362
0.0371
0.0379
0.0388
0.0381
0.0382
0.0383
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Cursory interpretations provided require review by a professional engineer. Knight Piesold accepts no responsibility in subsequent analyses.

-0.075 3 Fail. Ul.
C, ksf 0.21 0.08
0.05 = ¢, deg 34.5 34.3
T Tan(¢) 0.69 0.68
g Z + 3
= 0025 AT + 2 Bzl
=] LA Alx
5 Do M A L
E A9 “ ‘B % A"
..g 0= —— 2 '{ P
o == (lel
g > lf Zdp <
/r
0.05 A
poP4
A
0.075 i ol
0 55 11 165 22 0 1 2 3
Strain, % Normal Stress, ksf
8 Sample No: 1 2. 3.
Water Content, % 15.9 15.9 159
235 Dry Density, pcf 98.4 984 98.4
B | Saturation, % 60.2 602  60.2
_ s £ |Void Ratio 0.7134 07134 0.7134
2 7 i s Diameter, in. 242 242 242
g y Height, in. .00 1.00 _ 1.00
& S Water Content, % 154 150 150
E _ | Dry Density, pef 98.9 1004 103.1
@ © |Saturation, % . 589 597  63.8
] T » | % |Void Ratio 0.7048 0.6782 0.6356
I Diameter, in. 242 2.42 2.42
0.5 Height, in. .00 098  0.95
n Normal Stress, ksf 0.25 1.00 2.50
0 Fail. Stress, ksf 036 092 191
0 10 20 0 40 Strain, % 3.7 46 116
Strain, % Ult. Stress, ksf 025 076 1.78
Strain, % 16.8 14.1 15.1
Strain rate, %/min. 030 030 0.30

Sample Type: Remolded loose, +4% OMC
Description: sand

Assumed Specific Gravity= 2.7

Remarks: Failure tangents drawn at peak shear
stress and approximately 15% strain.
Specimens were not inundated.

Fig.

Client: J.A. Cesare & Associates, Inc.

Location: USEN-D1
Sample Number: 07-0430G
Proj. No.: 07.1243

Project: U.S. Ecology-NV Miscellaneous Testing Proj.#07-3113

Date Sampled: 7/19/07

Knight Piesold

CONSULTING

Tested By: jdb Checked By: spb




DIRECT SHEAR TEST : 7/24/2007

Date: 7/19/07

Client: J.A. Cesare & Associates, Inc.

Project: U.S. Ecology-NY Miscellaneous Testing Proj.#07-3113

Project No.: 07.1243

Location: USEN-D1

Sample Number: 07-0430G

Description: sand

Remarks: Failure tangents drawn at peak shear stress and approximately 15% strain. Specimens were not
inundated.

Type of Sample: Remolded loose, +4% OMC

Assumed Specific Gravity=2.7 LL= PL= Pl= .

Specimen Parameter Initial “Consolidated Final
Moisture content: Moist soil+tare, gms. 317.320 252.960
Moisture content: Dry soil+tare, gms. 294.330 235.150
Moisture content: Tare, gms. - 149.820 : T 119330 ~
Moisture, % ; 159 : 154 © 154 °
Moist specimen weight, gms. T 137.2
Diameter, in. ' 242 242
Area, in2 4.58 458
Height, in. 1.00 0.99
Net decrease in height, in. 0.01 . e
Wet Density, pcf 114.0 114.1
Dry density, pcf 98.4 98.9
Void ratio 0.7134 0.7048
Saturation, % 60.2' 58.9

Load ring constant = 31.4108 Ibs. per input unit
Normal stress = 0.25 ksf

Strain rate, %/min. = 0.30

Fail. Stress = 0.36 ksf at reading no. 15

Ult. Stress = 0.25 ksf at reading no. 29 -

Horizontal Shear Vertical
Def. Dial lLoad Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.
¢ 0.0000 0.0000 0.0 00 0.00 -0.0002
1 0.0010 0.0000 -~ 0.0 0.0 0.00 0.0000
2 0.0050 0.1305 41 02 0.13 0.0001
3 0.0110 0.1783 56 05 0.18 0.0001
4 0.0160 0.2133 6.7 07 021 0.0004
5 0.0200 0.2388 7.5 08 0.24 0.0009
6 0.0250 0.2642 83 1.0 0.26 0.0015 L \
7 0.0310 0.2802 88 13 0.28 0.0023
-8 0.0350 02961 93 14 0.29 0.0032
9 0.0400 0.3088 9.7 1.7 0.30 0.0042
10  0.0450 0.3215 10.1 19 = 032 0.0054
11 0.0500 0.3311 104 21 0.33 0.0064
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No.

12
13
14
15
16
17
18
19
20
21
22

23

24
25
26
27
28
29
30
31

Horizontal
Def. Dial
in.

0.0600
0.0700
0.0800
0.0900
0.1150
0.1300
0.1400
0.1510
0.1660
0.1750
0.1950
0.2050
0.2150
0.2400
0.2800
0.3210
0.3660
0.4060
0.4510
0.4950

Load
Diat
0.3406
0.3502
0.3597
0.3629
0.3534
0.3406
0.3279
0.3152
0.3056
0.2961
0.2865
0.2770

0.2674 -

0.257%
0.2579

- 0.2483

0.2547
0.2515
0.2515
0.2451

Load Strain Stiress

Ibs.
10.7
11.0
11.3
114
11.1
10.7
10.3

9.9
9.6
9.3
9.0
8.7
8.4
8.1
8.1
7.8
8.0
7.9
7.9
7.7

%
2.5
29¢
33
3.7
4.8
5.4
5.8
6.3
6.9
72
8.1
8.5
8.9
9.9
11.6

133 -

15.1
16.8
18.7
205

ksf

0.34
0.35
0.35
0.36
0.35
0.34
0.32
0.31
0.30
0.29
0.28
0.27
0.26
0.25
0.25
0.25
0.25
0.25
0.25

0.24

Vertical
Def. Dial
in.

0.0089
0.0112
0.0139
0.0165
0.0235
0.0275
0.0299
0.0318
0.0346
0.0362
0.0389
0.0402
0.0413
0.0438
0.0456
0.0472
0.0490
0.0500
0.0515
0.0531
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‘Sp

men Parameter
Moisture content: Moist soil+tare, gms.

Moisture content: Dry soil+tare, gms.
Moisture content: Tare, gms.

Moisture, %

Moist specimen weight, gms.

Diameter, in.
Area, in.2
Height, in.

Net decrease in height, in. '

Wet Density, pcf
Dry density, pcf
Void ratio

Saturation, %

£

“iniial | Consolidated  Final

317.320 252.850
294.330 235.320
149.820 _ 118.420
159 15.0 15.0
137.2
242 242
4.58 458
1.00 0.98
0.02
114.0 1155
98.4 100.4
0.7134 0.6782
60.2 59.7

Normal stress = 1.0 ksf

Strain rate, %/min. = 0.30
- Fail. Stress = 0.92 ksf at reading no. 18

UMt. Stress = 0.76 ksf at reading no. 28

Horizontal

Def. Dial

No in.
0 0.0000
1 0.0050
2 0.0100
3 0.0150
4  0.0200
5 0.0260
6 0.0300
7 0.0350
8  0.0400
9  0.0460
10 0.0500
11 0.0550
12 0.0600
13 0.0650
14 0.0700
15 0.0750
16  0.0850
17 0.1010
18  0.1100
19  0.1150
20 0.1460
21 0.1700
22 0.1800
23 0.2010
24 0.2250
25  0.2460
0.2700

)
(=)

Load
Dial
0.0000
0.1305
0.2674
0.3725
0.4616
0.5253
0.5826
0.6367
0.6781
0.7163
0.7482
0.7300
0.8055
0.8309
0.8532
0.8755
0.9041
0.9264
0.9328
0.9328
0.9137
0.8946
0.8628
0.8437
0.8182
0.7991
0.7768

Shear

Load Strain Stress

lbs.

0.0
4.1
8.4
11.7
14.5
16.5
18.3
20.0
21.3
22.5
235
24.5
25.3
26.1
26.8
27.5
28.4
29.1
29.3
293
28.7
28.1
27.1
126.5
25.7
251
244

%

0.0
0.2
0.4
0.6
0.8
11
12
14
1.7
1.9
2.1

2.3.

25
2.7
2.9
3.1
35
42
4.6
48
6.0
7.0
75
8.3
9.3

102

11.2

kst
0.00
0.13
0.26
0.37
0.46
0.52
0.57
0.63
0.67
0.71
0.74
0.77
0.79
0.82
0.84
0.86
0.89
0.91
0.92
0.92
0.90
0.88
0.85
0.83
0.81
0.79
0.77

Knight Piesold Geotechnical Lab.

ad ring constant = 31.4108 Ibs. per input unit

Vertical
Def. Dial
_in.

-0.0001
-0.0005 tre
-0.0010
-0.0016
-0.0021
-0.0024
-0.0026
-0.0027
-0.0027
-0.0025
-0.0023
-0.0019
-0.0016
-0.0013
-0.0008
-0.0004
0.0010
0.0032
0.0047
0.0055
0.0099
0.0136
0.0150
0.0173
0.0196
0.0213
0.0222




Horizontal
Def. Dial Load Load Strain Stress Def. Dial

Ne. in. Dial Ibs. % ksf in.
27 03150 0.7895 248 13.0 0.78 0.0238
28 03410 0.7673 241 14.k 0.76 0.0248
20 03850 0.7673 241 159 0.76 0.0257
30 04200 0.7864 247 174 0.78 0.0267
243 19.0. 0.76 0.0270
249 19.7 0.78 0.0275

ina

nitia

Moisture content: Moist soil+tare, gms. 317.320 246.390
Moisture content: Dry soil+tare, gms. 294330 229.000
Moisture content: Tare, gms. 149.820 113.120
Moisture, % ' 15.9 150 . ) 15.0
Moist specimen weight, gms. 137.2

Diameter, in. 242 242

Area, in.2 4.58 458

Height,in. 1.00 - 095

Net decrease in height,in. - © 0.05

Wet Density, pcf 114.0 118.5

Dry density, pcf 984 ° . 103.1

Void ratio 0.7134 0.6356

Normal stress = 2.5 ksf

Strain rate, %/min. = 0.30

Fail. Stress = 1.91 ksf at reading no. 24
Ult. Stress = 1.78 ksf at reading no. 27

Horizontal Shear Véﬂical

Def. Dial Load Load Strain Stress Def. Dial
No. in. Dial Ibs. % ksf in.
0 0.0000 0.0000 0.0 0.0 0.00 -0.0002
1 0.0050 0.3024 9.5 0.2 0.30 -0.0012
2 0.0100 04998 157 04 049 -0.0019
3 0.0150 0.6781 21.3 0.6 0.67 -0.0027
4 00200 0.8182 2577 0.8 0.81 -0.0035
5 0.0250 0.9328 29.3 1.0 0.92 -0.0041
6  0.0300 1.0347 v 325 1.2 1.02 -0.0047
7 0.0350 1.1302 355 14 1.12 -0.0051
8 0.0400 1.2130 38.1 1.7 1.20 -0.0055
9  0.0450 1.2925 406 1.9 1.28 -0.0059
10 0.0510 1.3467 423 21 1.33 -0.0062
11 0.0550 1.4103 443 23 1.39 -0.0065 -
12 0.0600 1.4613 459 2.5 1.44 -0.0066
13 0.0650 15059 473 2.7 1.49 -0.0068
14  0.0700 - 1.5568 489 29 1.54 -0.0068
15 0.0750 1.6077 505 3.1 1.59 -0.0068
16  0.0850 1.6714 525 35 1.65 -0.0067
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No.

17
18
19
20
21
22
23
24
25
26
27
28
29
30

Horizontal

Dei. Dial
in.

0.0950
0.1050
0.1200
0.1600
0.1750
0.2150
0.2500
0.2810
0.2900
0.3300
0.3650
0.4050
0.4200
0.4600

Load
Dial
1.7160
1.7733
1.8306
1.8497
1.9006
1.9102
1.9261
1.9388
1.8879
1.8720
1.8083
1.8433
1.7987
1.7860

Load

lbs.
539
55.7
57.5
58.1
59.7
60.0
60.5
60.9
59.3
58.8
56.8
57.9
56.5
56.1

%
3.9
4.34
5.0
6.6
7.2
8.9
10.3
11.6
12.0
13.7
15.1
16.8
17.4
19.0

Strain Stress

ksf

1.69
- 175
1.81
1.82
1.88
1.88
1.90
1.91
1.86
1.85
1.78
1.82
1.77
1.76

Knight Piesold Geotechnical Lab.

Vertical
Def. Dial
in.

-0.0067
-0.0066
-0.0063
-0.0050
-0.0047
-0.0035
-0.0026
-0.0013
-0.0010
-0.0004

0.0002

0.0000
-0.0002
-0.0007




Cursory interpretations provided require review by a professional engineer. Knight Piesold ac'cepts.no responsibility in subsequent analyses.

8 Fail. Ult. — 4
C, ksf 0.13 0.10 PaANNp:
¢, deg 36.7 34.1 T
Tan(¢) 0.75 0.68 vaap
p 211k
i .
| PdRRd
&)-ﬁ //’//
(7’; ﬁ 1 4 Pd -
-= A 1A
55 ).
ps
4
ot
0 1 2 3 4 5
Normal Stress, ksf
8 Sample No. 1 2 3
Water Content, % 14.6 14.6 14.6
25 Dry Density, pcf 100.2 1002 1002
8 | Saturation, % 5.9 579 579
A £ | Void Ratio 0.6817 0.6816 0.6816
2 3 Diameter, in. 242 242 242
@ Height, in. 1.00  1.00  1.00
& 15 Water Content, % 11.0 128 13.8
;:_'E | Dry Density, pef 1006 1012 1022
wooy 2 Saturation, % 44.0 52.0 57.3
! R , |Z|Void Ratio 0.6759 0.6648 -0.6488
| Diameter, in. 242 2.42 2.42
0.5 Height, in. 1.00  0.99 098
a 7 |Normal Stress, ksf 025 1.00° 250
0 Fail. Stress, ksf 034 08 201
0 20 30 40 Sirain, % 2.5 3.9 6.4
Strain, % Ult. Stress, ksf 0.26 0.78 1.79
Strain, % 151 151 135
Strain rate, %/min. 0.30 0.33 0.33

Description: sand

Fig.

Sample Type: Remolded loose, +4% OMC

Assumed Specific Gravity= 2.7

Remarks: Failure tangents drawn at peak shear
stress and approximately 15% strain.
Specimens were not inundated.

Location: USEN-D2
Sample Number: 07-0430H
Proj. No.: 07.1243

Client: J.A. Cesare & Associates, Inc.

Project: U.S. Ecology-NV Miscellaneous Testing Proj.#07-3113

Date Sampled: 7/20/07

Knight

Piesold

CONSULTING

Tested By: jdb

Checked By: spb




DIRECT SHEAR TEST 7/24/2007

Date: 7/20/07

Client: J.A. Cesare & Associates, Inc.

Project: U.S. Ecology-NY Miscellaneous Testing Proj.#07-3113

Project No.: 07.1243

Location: : USEN-D2

Sample Number: 07-0430H

Description: sand

Remarks: Failure tangents drawn at peak shear stress and approximately 15% strain. Specimens were not
inundated.

Type of Sample: Remolded loose, +4% OMC

Assumed Specific Gravity=2.7 LL= PL= Pl=

Specimen Parameter " Initial Final
Moisture content: Moist soil+tare, gms. 280.420 251.180
Moisture conient: Dry soil+tare, gms. 259.040 : 237.710
Moisture content: Tare, gms. ' 112.680 - ' : 115.340
ffoisture, % ' 14.6 - ' 11.0 ‘11.0
Molst specimen weight, gms. 1382 ‘

Diameter, in. 2.42 242
Area, in.2 4.58 4.58
Height, in. 1.00 1.00
Net decrease in height, in. 0.00 . tex
Wet Density, pcf 114.9 111.6
Dry density, pcf 100.2 100.6
Void ratio 0.6817 0.6759
Saturation, % ‘ 57.9' 44.0

Load ring constant = 31.4108 Ibs. per input unit
Normal stress = 0.25 ksf

Strain rate, %/min. = 0.30

Fail. Stress = 0.34 ksf at reading no. 13

Ult. Stress = 0.26 ksf at reading no. 24

Horizontal Shear
Def. Dial Load Load ™ Strain Stress
“No. in. Dial lbs. % ksf

0 0.0000 0.0000 00 00 0.00
1 0.0010 0.0003 00 00 0.00
2 0.0050 0.1560 49 02 0.15
3 00100 02133 6.7 04 0.21
4 00150 02451 7.7 06 0.24
5 0.0200 0.2706 85 08 027
6 - 0.0250 0.2897 91 10 . 029
7  0.0300 0.3024 95 1.2 0.30
8 00350 03184 100 14 031
9 0.0400 0.3279 103 17 032
10 0.0450  0.3343 105 19 033
11  0.0500 0.3387 106 2.1 0.33
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No.

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Horizontal
Def. Dial
in.

0.0560
0.0600
0.0650
0.0700
0.1100
0.1250
0.1400
0.1600
0.2000
0.2350
0.2760
0.3200
0.3650
0.4050
0.4510
0.4900

Load
Dial
0.3396
0.3412
0.3406
0.3406
0.3279
0.3184
0.3088
0.2961
0.2865
0.2770
0.2706
0.2642
0.2642
0.2706
0.2642
0.2738

Shear
Load Sirain Stress
lbs. % ksf

107 23 034
10.7 25 034
107 27 034
107 295 034
103 46 032
100 52 031
9.7 58 030
93 66 029
9.0 83 028
87 97 027
8.5 114 027
83 132 026
83 151 026
85 168 027
83 187 0.6
8.6-203 027,
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" Specimen P Initial  Consofidated  Final

Moisture content: Moist soii+tare, gms. 280.420 253.590
Moisture content: Dry soil+iare, gms.  259.040 237.960
Moisture content: Tare, gms. 112.680 115.8300
Moisture, % : 14.6 12.8 12.8
Moist specimen weight, gms. . 138.2

Diameter, in. 242 2.42

Area, in2 - 4.58 4.58

Height, in. ' 1.00 0.99

Net decrease in height, in. : 0.01

Wet Density, pef 114.9 1142

Dry density, pcf 100.2 1012

Void ratio 0.6816 0.6648

Saturation

% : 57.9 520

Strain rate, %/min. = 0.33
Fail. Stress = 0.85 ksf at reading no. 15
UIlt. Stress = 0.78 ksf at reading no. 42

Horizontal ' : Shear
Def. Dial Load load Strain Stress
No. in. Dial Ibs. % ksf
0 0.0060 0.000 00 00 0.00
1 0.0110 0.400 04 02 0.01
2 0.0160 2.800 28 04 0.09 . < ey
3 0.0210 5.700 5.7 06 0.18
4 0.0260 8.700 87 0.8 0.27
5 0.0310 11.700 11.7 1.0 0.37
6 0.0410 17.100 171 14 0.54
7 0.0510 . 20900 209 19 0.66
8 00610 23300 233 23 0.73
9 0.0660 24200 242 25 0.76
10 0.0710 24.900 249 27 0.78
11 0.0760  25.500 255 2.9 0.80
12 0.0860 26.500 265 33 083
13 0.0910 26.900 269 35 0.84
14 0.0960 26.800 268 3.7 0.84
15 01010 27.200 272 39 0.85
16 01110 26.900 269 43 0.84
17 01210 26.700 26.7 4.8 0.84
18 01310 25700 257 52 0.81
19 0.1410 25.500 255 5.6 0.80
20 0.1510 25.800 258 60 . 081
21 0.1610  25.900 259 64 0.81
22 01700 25.700 25.7 6.8 0.81
23 0.1800  25.700 257 72 0.81
24 01900 26.100 261 176 0.82
25 0.2000 26.500 265 8.0 0.83
26 02100 26.300 263 84 0.83
27 02200 26.100 26.1 89 0.82
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No.

28
29
30
31
32
33
34
35
36
37
38
39

41
42

43

45
46
47
48
49
50

Horizontal
Def. Dial
in.
0.2300
0.2400
0.2500
0.2600
0.2700
0.2810
0.2900
0.3000
0.3100
0.3210
0.3300
0.3410
0.3500
0.3600
0.3700
0.3810
0.3900
0.4000
0.4100
0.4200
0.4300
0.4400
0.4500

toad
Dial
26.700
26.300
26.500
26.300
26.300
26.500
26.400
26.500
26.900
26.900
26.300
26.200
25.900
25.900
24.800
24.700
24.900
24,900
24.900
24.600
24.200
24.500
24.100

Load Strain

Ibs.
26.7
263
26.5
26.3
26.3
26.5
26.4
26.5
26.9
26.9
26.3
26.2
25.9
259
24.8
24.7
24.9
24.9
24.9
24.6
242
245
24.1

%

9.3

9. %
10.1
10.5
10.5
114
11.8
12.2
12.6
13.0
134
13.9
14.2
14.7
15.1
15.5
15.9
16.3
16.7
17.1
17.5
18.0
184

Shear
Stress’
ksf

0.84
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.84
0.84
0.83
0.82
0.81
0.81
0.78
0.78
0.78
0.78
0.78
0.77
0.76
0.77
0.76
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Moisture content: Moist soil+tare, gms. 280.420 257.980

Moisture content: Dry soil+tare, gms.  259.040 241440
Moisture content: Tare, gms. 112.680 121.290
Moisture, % ‘ 14.6 " 138 13.8
Moist specimen weight, gms. 1382 '
Diameter, in. 242 242

Area, in.2 4.58 4.58

Height, in. . 1.00 0.98

Net decrease in height, in. ' 0.02

Wet Density, pcf 114.9 116.3

Dry density, pcf 100.2 102.2

Void ratio 0.6816 0.6488

Saturation,

g
Normal! stress = 2.5 ksf

Strain rate, %/min. = 0.33 .
Fail. Stress = 2.01 ksf at reading no. 22
Ult. Stress = 1.79 ksf at reading no. 28°

Horizontal Shear
Def. Dial Load Load Strain Stress
No. in. Dial Ibs. % ksf
0 . 0.0000 0.0000 00 00 0.00
1 0.0050 0.1719 54 02 0.17 . .
2 00100 02197 69 04 0.22 )
3 0.0160 0.3470 109 0.7 0.34
4 0.0200 0.4998 157 0.8 0.49
5 0.0250 0.6781 213 10 0.67
6 0.0300 0.8564 269 12 0.84
7 0.0350 1.0601 333 14 1.05
8 0.0400 1.2098 38.0 17 1.19
9 0.0450 1.3339 419 19 1.32
10  0.0500° 14231 447 2.1 1.40
11 0.0550 1.4995 47.1 23 1.48
12 0.0600 1.5759 49.5 25 1.55
13~ 0.0650 16205 509 2.7 1.60
14 0.0700 1.6650 523 29 1.64
15 0.0750  1.7096 53.7 3.1 1.69
16  0.0850 1.7765 55.8 35 1.75
17 0.0950 1.8465 58.0 3.9 1.82
18 0.1050  1.8943 59.5 43 1.87
19 0.1150 1.9356 60.8 4.8 1.91
20 0.1300 1.9770 62.1 54 1.95
21 0.1510 . 2.0248 63.6 6.3 2.00
22 01550 2.0343 639 64 2.01
23 0.1900 2.0343 ‘639 7.9 2.01
24 0.2250 1.9866 624 93 1.96
25 02560 19452 61.1 10.6 1.92
26 0.2810 1.8974 59.6 11.6 1.87
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No.

27
28
29
30
31
32
33

Horizontal
Det. Dial
in.

0.3050
0.3250
0.3460
0.3710
0.4050
0.4500
0.4950

Load
Dial
1.8561
1.8115
1.8688
1.9102

1.9516 .

1.9070
1.8879

Load
Ibs.

583
569
58.7
60.0
61.3
59.9
59.3

%
12.6
13.5%
14.3
154
16.8
18.6
20.5

Shear
Sirain Stress

ksf
1.83
1.79
1.84
1.88
1.93
1.88
1.86
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Cursory interpretations provided require review by a professional engineer. Knight Piesold accepts no responsibility in subsequent analyses.
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Strain, % Normal Stress, ksf
Sample No. ) 1 2 3
Water Content, % 13.4 134 13.4.
Dry Density, pcf 101.0 1010 1010
S | Saturation, % 542 542 542
aNuN £ |Void Ratio 0.6682 0.6682 0.6682
] 3 Diameter, in. 242 242 242
Height, in. 1.00  1.00 _ 1.00
Water Content, % 129 132 . 128
_ | Dry Density, pef 101.3 103.0 104.9
2 | Saturation, % 525 558 569
] 2 % | Void Ratio 0.6632 0.6372 0.6070
Diameter, in. 242 2.42 2.42
N Height, in. 1.00 098 0.96
7 INormal Stress, ksf 0.25 1.0¢ 2.50
Fail. Stress, ksf 0.43 1.04 2.09
10 20 30 40 Strain, % 2.3 4.1 5.0
Strain, % Ult. Stress, ksf 0.28 0.76 1.74
Strain, % 20.3 20.1 20.5
Strain rate, %/min. 0.25 0.25 0.25

Fig.

Assumed Specific Gravity= 2.7
Remarks: Failure tangents drawn at peak shear
stress and approximately 20% stiain.
Specimens were not inundated.

Sample Type: Remolded 83% MDD @ OMC -4
Description: sand

Proj. No.: 07.1243

gglient: J.A. Cesare & Associates, Inc.

Location: USEN-D1 & D2, 5% Zeolite Clay
Sample Number: 07-0605D

Project: U.S. Ecology-NV Miscellaneous Testing Proj.#07-3113

Date Sampled: 8/20/07

Knig

ht Piesold

CONSULTING

Tested By: jdb

Checked By: spb




DIRECT SHEAR TEST . B/24/2007

Date: 8/20/07

Client: J.A. Cesare & Associates, Inc.

Project: U.S. Ecology-N¥ Miscellaneous Testing Proj.#07-3113

Project No.: 07.1243

Location: USEN-D1 & D2, 5% Zeolite Clay

Sample Number: 07-0605D

Description: sand . :

Remarks: - Failure tangents drawn at peak shear stress and approximately 20% strain. Specimens were not
inundated. ‘

Type of Sample: Remolded 83% MDD @ OMC +4%

Assumed Specific Gravity=2.7 Li= PL= Pi=

SHio):

\ Specimen Parameter " Initial Consolidated Final
Moisture content: Moist soil+tare, gms. 486.240 512.660
Moisture content: Dry soil+tare, gms.  442.370 o 497.050
Moisture content: Tare, gms. ' 115.320 .  376.050
Moisture, % ' 13.4 129 129
Moist specimen weight, gms. 137.9

Diameter, in. 242 242

Area, in.2 4.58 4.58

Height, in. 1.00 1.00

Net decrease in height, in. ‘ 0.00 - L e
Wet Density, pcf : 114.6 1144

Dry density, pcf 101.0 101.3

Void ratio 0.6682 0.6632

Saturation, % 54.2° 525

5}
Load ring constant = 31.4108 Ibs. per ipput unit
Normal stress = 0.25 ksf

Strain rate, %/min. = 0.25

Fail. Stress = 0.43 ksf at reading no. 11

Ult. Stress = 0.28 ksf at readihg no. 29

Horizontal Shear Vertical
Def. Dial Load Load Strain Siress Def. Dial
No. in. Dial Ibs. % ksf in.

0 0.0000 0.0000 00 00 0.00 0.0001
1 0.0050 0.1751 55 02 0.17 0.0004
2 0.0100 0.2388 75 04 024 0.0014
3 0.0160 0.2897 9.1 0.7 0.29 0.0025
4 0.0200 0.3215 10.1 0.8 0.32 0.0038
5 0.0250 0.3470 109 1.0 0.34 0.0052
6 0.0300 0.3661 11.5- L2 0.36 0.0067
7 0.0360 0.3852 121 15 0.38 0.0083
8 00410 04011 126 17 040 0.0099
9 0.0460 04171 131 1.9 041 0.0114
10 0.0500 0.4298 135 21 042 0.0130
11 0.055¢ 0.4362 13.7 23 043 0.0150
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No.

12
13
14
‘15
16
17
18
19
20
21

23
24
25
26
27
28
29

Horizontal
Def. Dial
in.

0.0610
0.0800
0.0900
0.1150
0.1300
0.1400
0.1450
0.1550
0.1750
0.2150
0.2500
0.2800
0.3250
0.3460
0.3900
0.4350
0.4800
0.4900

Load
Dial
0.4362
0.4234
0.4107
0.4011
0.3916
0.3789
0.3693

0.3597

0.3470
0.3343
0.3184
0.3088
0.3088
0.2961
0.3024
0.2929
0.2961
0.2865

Load
lbs.

13.7
13.3
12.9
12.6
123
119
11.6
113
10.9
105
10.0
9.7
9.7
9.3
9.5
9.2
9.3
9.0

Shear
Strain Siress
% ksf
2.5 0.43
3.3 0.42
N 0.41
4.8 0.40
54 0.39
5.8 0.37
6.0 0.36
6.4 0.35
7.2 0.34
8.9 0.33
10.3 0.31
11.6 0.30
13.5 0.30
14.3 0.29
16.1 0.30
18.0 0.29
19.9 0.29
20.3 0.28

Vertical
Def. Dial
in.

0.0171
0.0249
0.0286
0.0374
0.0422
0.0452
0.0467
0.0491
0.0537
0.0593
0.0641
0.0674
0.0714
0.0733
0.0775
0.0802
0.0691
0.0694
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. Specimen Parameter ' = iitiluﬁ Final
Moisture content: Moist soil+tare, gms. 486.240 333.060
Moisture conient: Dry soil+tare, gms. 442.370 ) 517.040
Moisture content: Tare, gms. 115.320 395.480
Moisture, % ‘ 134 13.2 13.2
Moist specimen weight, gms. 137.9
Diameter, in. ' 2.42 242
Area, in.? 458 458
Height, in. ” 1.00 0.98
Net decrease in height, in. 0.02
Wet Density, pcf 114.6 116.5
Dry density, pcf 101.0 103.0
Vioid ratio 0.6682 0.6372
Saturation, % 54.2 55.8

Load ring constant = 31.4108 Ibs. per input unit
Normal stress = 1.0 ksf

Strain rate, %/min. = 0.25
Fail. Stress = 1.04 ksf at reading no. 16
Ult. Stress = 0.76 ksf at reading no. 31

Horizontal Shear Veriical
Def. Dial Load Load Strain Siress Def. Dial
No. in. Dial Ibs. % ksf in.
¢ 0.0000 0.0000 0.0 0.0 0.00 0.0000
1 0.0050 0.0541 1.7 02 0.05 -0.0001 . ren
2 0.0100 0.1337 42 - 04 0.13 -0.0002
3 0.0150 0.2770 8.7 0.6 0.27 0.0001
4 0.0200  0.5157 162 0.8 0.51 0.0005
5 0.0250 0.6367 200 10 0.63 0.0014
6 00300 0.7163 225 12 0.71 0.0024
7 0.0350 0.7736 243 14 0.76 0.0035
8 0.0400 0.8182 257 1.7 0.81 0.0046
9 0.0460  0.8500 26.7 19 0.84 0.0057
10 0.0510 0.8882 279 21 0.88 0.0068
11 0.0550  0.9201 289 23 0.91 0.0079
12 0.0600 0.9455 29.7 25 0.93 0.0091
13 0.0660 0.9678 304 27 0.5 0.0101
14  0.0750 1.0060 316 3.1 0.99 0.0122
15 0.0850 1.0283 323 35 1.01 0.0146
16  0.1000 1.0506 330 4.1 1.04 0.0185
17 0.1050 1.0538 331 43 1.04 0.0199
18  0.1360 1.0283 323 56 1.01 0.0277
19 0.1550 0.9997 314 64 0.99 0.0323
20 0.1800 0.9710 305 1715 0.96 0.0379
21 0.1900 0.9424 296 1.9 0.93 0.0397
22 0.2150 09137 28.7 8.9 0.90 0.0437
23 0.2300 0.8882 279 95 0.88 0.0461
24 0.2400 ° 0.8596 270 99 0.85 0.0471
25 0.2750  0.8246 259 114 0.81 0.0506
26 03100 0.7991 25.1 12.8 0.79 0.0526
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Horizontal Shear Vertical

Def. Dial Load Load Strain Stiress Def. Dial
No. in. Dial Ibs. % ksf in.

27 03510 0.7736 243 145 0.76 0.0542
28 03750 0.7482 235 155 0.74 0.0541
29 04000 0.7227 227 166 0.71 0.0486 °
30 04460 0.7418 233 185 0.73 0.0406
31 04860 0.7704 242 20.1 0.76 0.0154

Specimen Parameter Initial Consolidated Final
Moisture content: Moist soil+tare, gms. 486.240 o 532.550
Moisture content: Dry soil+tare, gms. 442.370 516.900
Moisture content: Tare, gms. 115320 394.650
Moisture, % . 134 12.8 128
Moist specimen weight, gms. 137.9
Diameter, in. . 2.42 242
Area, in.2 4.58 4.58
Height, in. 1.00 0.96
Net decrease in height, in. : 0.04 i
Wet Density, pcf : 114.6 : 118.3
Dry density, pcf 101.0 104.9
Void rafio 0.6682 0.6070
Saturation, % 54.2 56.9

Load ring constant = 31.4108 lbs. per input unit ‘ e .
Normal stress = 2.5 ksf

Strain rate, %/min. = 0.25

Fail. Stress = 2.09 ksf at reading no. 20
Ult. Stress = 1.74 ksf at reading no. 32

Horizontal ’ Shear Vertical

Def. Dial Load Load_ Strain Stress Def, Dial
No. in. Dial Ibs. % ksf in.
0 0.0000 0.0000 0.0 00 0.00 -0.0001
1 0.0060 0.0669 21 02 0.07 -0.0002
2 00110 0.1369 43 05 0.14 -0.0002
3 0.0150 0.2642 83 06 0.26 -0.0003
.4 0.0200 04998 15.7 0.8 0.49 -0.0004
5 0.0250 0.7800 245 1.0 0.77 -0.0006
6 ) 0.0300 1.0219 321 12 1.01 -0.0008
7 0.0350 1.2161 382 14 1.20 -0.0008
8 0.0400 1.3785 433 1.7 1.36 -0.0006
9  0.0450 1.5186 477 19 1.50 -0.0004
10 0.0500 1.6173 508 21 1.60 -0.0002
11 0.0550 1.7001 534 23 1.68 0.0002
12 0.0600 1.7733 557 2.5 1.75 0.0006
13 0.0660 1.8369 577 21 1.81 0.0011
14 0.0700 1.8815 591 29 1.86 0.0015
15 0.0750 1.9293 606 3.1 1.90 0.0020
16  0.0850 2.0025 629 35 - 198 0.0032
17 0.0900 2.0350 639 37 2.01 0.0033
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No.

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Horizontal
Def. Dial
in.

0.0950
0.1100
0.1200
0.1250
0.1660
0.2100
0.2450
0.2800
0.2950
0.3250
0.3700
0.4160
0.4350
* 0.4500
0.4950

Load
Dial
2.0375
2.0916
2.1171
21171
2.0853
2.0343
1.9770
1.9261
1.8752
1.8210
1.7860
1.7701
1.7223
1.7669
1.7669

Shear

Load Strain Siress

Ibs. %
640 3.9
657 4.6
665 5.0
665 5.2
655 69
639 87
621 10.1
60.5 116
589 122
572 135
561 153
556 17.2
541 180
555 186
555 205

ksf

2.01
2.06
2.09
2.09
2.06
2.01
1.95
1.90
1.85

"1.80

1.76
1.75
1.70
1.74
1.74

Vertical
Def. Dial
in.

0.0040
0.0059
0.0071
0.0077
0.0118
0.0157
0.0180
0.0195
0.0198
0.0203
0.0203
0.0192
0.0183
0.0176
0.0153
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ZO nge 1990 S. Garrison Street, Suite #2
g Lakewood, CO 80227
Phone: (720) 962-4444

Geosciences, Inc. Fax: 720.962.0417

zongecolo@zonge.com

-
-

July 23, 2007

Chris Bolin

Steve Wampler
AquAeTer, Inc.

7340 East Caley Avenue
Suite 200

Centennial, CO 80111
303-771-9150

. Subject: Geophysical Investigation at the US Ecology Nevada facility, Beatty, NV

This letter represents the final report for the geophysical investigation conducted at the US
Ecology Nevada facility near Beatty, NV (see Figure 1). The work was performed under a
contract agreement between AquAeTer, Inc. and Zonge Geosciences, Inc. (Zonge). Geophysical
data were collected from July 9 to July 11", 2007. The report is composed of two sections, an
Objective/Scope of Work section and Results section. Figures are presented at the end of the
report.

‘

Objective/Scope of Work

The objective of the geophysical investigation was to detect any buried metallic objects that may
be related to burial pits, trenches or 55-gallon drums. To meet the project objective two
geophysical methods were employed: time-domain electromagnetics (TDEM) and magnetics.
Zonge utilized the Geonics EM61-MK2 high-sensitivity metal detector for the TDEM field
surveys and the Geometrics G858 total-field magnetometer.

The EM61-MK2 (pictured at right) is a high
resolution metal detector, capable of detecting
buried ferrous and non-ferrous (e.g., iron and
aluminum, respectively) metallic objects. The
system is comprised of two 1 by %2 meter coils
mounted one over the other. The lower coil
contains a transmitter and a receiver, and the
upper coil is strictly a receiver coil. The lower
coil is positioned approximately 16 inches off
the ground while the top coil is placed an
additional 12 inches above the lower coil.
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The EM61-MK2 can detect very small metallic objects (e.g., cans, small rebar, etc.), and the
occurrence of a large amount of surface metal debris will likely screen the response from a
deeper metal object or target. Depth of investigation is target and soil dependent. Larger items
may be detected at greater depths (i.e., 55.gallon drums may be detected to depths up to 10 feet
below the surface per the rnanufacturers specifications) while smaller items (pliers, hammer,
etc.) may not be detected beyond 12 inches beneath the surface.

The G858 (pictured at left) measures the earth’s total
magnetic field and the superposition of the magnetic
field associated with ferrous objects. The detection
capability depends on the size and ferrous content of
the causative body but a 55-gallon drum may easily
be detected at a depth of 15 feet if interference due to
other bodies or buildings is minimal. Barrows and
Rocchio (1980) indicate that a 55-gallon drum in a
horizontal position and located 11 feet away from the
sensor will have a total response of 80nT and an
areal extent of more than 25 feet. This article was
obtained  from  the  Geometrics  website
(www.geomterics.com) on August 2, 2007 and has
been included in the appendices. Although the authors report that a 55-gallon drum would be
easily detectable at 11 feet from the sensor, actual detection capabilities will vary depending on
local site conditions. The magnetic sensor was placed approximately 2-3 feet off the ground for
this survey. A magnetic base station was not used for this survey.

Both geophysical instruments were coupled with a Real Time Kinematic (RTK) Global
Positioning System (GPS) for data positioning. With proper satellite coverage and data
acquisition, data may be positioned to within +15cm of their true location.

Data were collected with the G858 and the EM61-MK2 at 10 readings per second. At a walking
speed of 2-3 miles per hour this results in a recorded data value every 0.3 to 0.4 feet. A 5-6 foot
line spacing was used for both systems.

For more information regarding the methodology and operation of these instruments please refer
to the attached appendices.

Results

The G858 magnetometer was the primary geophysical tool used for the survey because of its
ability to detect metallic debris to greater depths than the EM61-MK2. The EM61-MK2 was
used in areas where above ground metallic cultural features negatively impacted the magnetic
data. These areas included along the chain link fence and office buildings. Figure 2 shows a
plan view of the facility. Areas surveyed with each instrument have been identified and plotted
on Figure 2. Approximately 8.5 acres of geophysical data were collected.
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Figure 3 shows the resulting magnetic data collected at the facility while the EM61-MK2 data
are shown in Figure 4. Data are displayed using local coordinate system supplied by AquAeTer.
Items to note regarding both theq_magnetic and EM61-MK2 data collection include:

1. The metal fence located along the northern, western, and southern border is visible in
both the magnetic and EM data and may conceal anomalies of interest in close proximity
to the fence (< 5feet); ‘

2. EM61-MK2 data were only collected in areas where cultural features influenced the
magnetic data; '

3. Magnetic data were not collected in the building area due to the large number of cultural
features present;

4. Areas selected for investigation have been outlined with solid lines and are listed in Table
2 for reference;

5. Anomalous areas were identified as those that had the highest chance of containing 55-
gallon drums or similar objects;

6. An additional column in Table 2 identifies the probability that selected anomalies are the
result of 55 gallon drums or burial trenches.

7. Anomalous areas with an areal extent with a diameter greater than 15 feet are identified
with a 2, those that are smaller are identified with a 1. Anomalous areas that are
interpreted to be trenches are identified with a 3.

8. There is no indication of buried trenches containing metallic debris in the geophysical
data.
9. Depth estimates for detected anomalies were not made. o

Table 1 lists the coordinates used to reference the anomalous zones to a local coordinate system.

The point used for the GPS base station is also listed.

Table 1 - Coordinates of fence posts and GP'S base station

State Plane Coordinate
ID (Nevada Central)(feet) Local (feet)

X Y X Y

NW Fence Comer 1631907.6 20420109.1 10003.7 9997.5
SW Fence Corner 1631904.7 20419629.6 10002.4 9519.0
GPS Base 1633094.3 20420107.6 11187.9 10000.1

Twenty-eight (28) areas were marked out in the field and are shown on Figures 2 and 3 with a
solid line. The coordinates of the polygons drawn around each area are presented in Table 2 in
both a local coordinate system using the northwest corner fencepost as the origin and also in
WGS84/State Plane Nevada Central Zone coordinates in feet. As listed in Table 2 nine (9)
anomalies have the areal extent that may be expected for a 55-gallon drum.

All but one of the anomalies (#10) are more than likely the result of single metallic objects. This
interpretation is based on the areal extent, magnitude, and shape of the anomaly. Anomaly #10
appears to be the result of multiple metallic objects based on the multiple dipolar features in this
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area. As discussed with Bob Marchand of US Ecology Nevada, anomaly #1 is likely the result
of a caisson buried by the United States Geological Survey (USGS).

It is Zonge’s recommendation that a hand held metal detector (i.e. Schonstedt or similar
instrument) be used to aid the anomaly excavation. The hand held instrument will allow the
excavation team to determine if the metallic object is still buried deeper or has been removed
during the digging. : ’

As stated previously depth estimates were not made from the geophysical data. Anomaly
signatures will vary depending upon local site conditions. A local test plot that contained
multiple 55-gallon drums at varying depths may have provided enough information to make
estimates of anomaly depths. Although helpful it would not have constrained the depth estimates
to any value closer than £50% of the estimated depth.

Conclusions

Data were collected using both the EM61-MK2 and G858 magnetometer. The geophysical data
were successful at identifying subsurface metallic debris at 28 locations. These anomalous zones
have been labeled 1 through 28 and marked on Figures 3 and 4.

If you have any questions regarding the objective, field methods including acquisition and

processing, please do not hesitate to contact me. We appreciate the opportunity to work with you
and hope the geophysical investigation will aid in your assessment of the site.””

Respectfully,

p
& |

Todd Meglich
Senior Geophysicist
Zonge Geosciences, Inc.
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Figure 1 - Survey area (marked with yellow X) located a10ng mugnway 7o, suuiucase va srueseyy o -
(maps.google.com, retrieved July 19, 2007)

oy
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Table 2 - Coordinates of amomalous areas

' (S)\Ttis:;:ngegg:;ﬁl ;; ng Local Coordinate (feet) Identifier
Anomaly * _ 1 = diameter < drum
X (East) Y (North) X (East) Y (North) 2 = diameter => drum
3 =trench

1632643 20419737 10739 9629
1632636 20419734 10732 9625
1632634 20419731 10730 9622
1632635 20419727 10730 9618
1632638 20419723 10734 9615
1632645 20419719 10741 9611

1 1632652 20419719 10748 9610 y
1632657 20419721 10752 9612
1632658 20419724 10754 9616
1632658 20415728 10754 9620
1632657 20419733 10752 9624
1632651 20419737 10747 9628
1632645 20419737 10741 9629
1632510 20419704 10606 9596
1632507 20419704 10603 9596 ren
1632504 20419701 10600 9593

2 1632503 20419697 10599 0588 2
1632506 20419695 10602 9587
1632509 20419697 10605 9588
1632511 20419701 10607 9592
1632510 20419703 10607 9594
1632696 20419773 10791 9665
1632694 20419767 10789 9658
1632696 20419763 10792 9655

3 1632701 20419763 10796 9655 . 2
1632703 20419769 10798 9661
1632702 20419774 10798 9666
1632698 20419774 10793 9666
1632702 20419840 10797 9731
1632700 20419837 10795 9729

4 1632701 20419834 10796 9726 1
1632704 20419833 10799 9’{25
1632705 20419836 10800 9728
1632705 20419839 10800 9731
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?]Ela;f/g:ngegt?-:lr;‘(lfr;tt; Local Coordinate (feet) Identifier
Anomaly 1 = diameter < drum
X (East) Y (North) X (East) Y (North) 2 = diameter => drum
3 =french
1632800 20419892 ° 10895 9784
1632795 20419889 10890 9781
1632794 20419884 10889 9776
s 1632797 20419882 10892 9774 )
1632801 20419882 10896 9774
1632804 20419884 10899 9776
1632805 20419889 10900 | 9781
1632803 20419892 10898 9784
1632822 20419845 10917 9737
1632820 20419845 10915 9737
. 1632818 20419842 10913 9734 .
1632820 20419841 10915 9733
1632822 20419842 10917 9734
1632823 20419845 10918 9737
1632869 20419890 10964 9782
1632864 20419898 10958 9790 "
. 1632854 20419894 10949 9787 )
1632853 20419883 10948 9775
1632859 20419880 10954 9772
1632870 20419882 10965 9774
1632790 20420004 10885 9895
1632786 20420001 10881 9893
1632784 20419996 10878 9387
8 1632786 20419994 10881 9886 2
1632790 20419994 10885 9886
1632792 20419998 10887 9890
1632792 20420001 10887 9893
1632793 20420045 10887 _9937.
1632791 20420047 10886 9939
o 1632788 20420046 . 10882 9938 ;
1632788 20420042 10882 9933
1632791 20420040 10886 9932
w~ | 1632793 20420042 10887 9933
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?ﬁ:ﬂ:&iﬁgg{;ﬁﬁi Local Coordinate (feet) Identifier
Anomaly ‘ . 1 = diameter < drum
X (East) Y (North) X (East) Y (North) 2 = diameter => drum
. 3 =trench

1632711 20419944 10806 9836
1632715 20419941 10810 9833
1632724 20419944 10819 9836
1632730 20419948 10825 9840
1632729 20419951 10824 9843
1632729 20419955 10823 9846

10 1632725 20419958 10820 9850 2
1632719 | 20419962 10814 9853
1632715 20419962 10810 9853
1632712 20419959 10807 9851
1632708 20419954 10803 9845
1632708 20419950 10803 9842
1632708 20419947 10803 9839
1632713 20419981 10808 9872
1632706 20419979 10801 9870
1632706 | 20419975 10801 9867 - e

11 1632710 20419972 10804 9864
1632714 20419974 10809 9865
1632716 20419976 10811 9868
1632714 20419980 10809 9872
1632690 20419966 10785 9858
1632690 20419969 10784 9860
1632688 20419968 10783 9860

12 1632687 20419967 10782 9858 1
1632687 20419965 10782 9856
1632690 20419965 10785 9856.
1632691 20419966 10786 9857
1632703 20419901 10798 9793
1632697 20419905 10792 9797
1632691 20419905 10787 9796

13 1632689 20419897 10784 9789 i
1632691 20419895 10786 9786
1632696 20419892 10791 9784
1632701 | 20419897 10797 9788
1632702 20419899 10797 9790
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Z?;S:ngegzg)? ;.; Z:‘; Local Coordinate (feet) Identifier
Anomaly “ ' 1 = diameter < drum
. 2 = diameter => drum
X (East) Y (North) X (East) Y (North) 3 = trench
- 1632669 20419937 10764 9829

1632665 20419937 10760 9828

14 1632664 20419935 10759 9827 1
1632664 20419932 10760 9824
1632668 20419932 10763 9824
1632670 20419934 10765 9826
1632657 20419955 10752 9846
1632656 20419952 10751 9843

15 1632659 20419951 10754 9842 1
1632665 20419951 10760 9843
1632664 20419954 10759 9846
1632660 20419957 10755 9848
1632707 20419936 10802 9828

16 1632704 20419937 10799 9829 1
1632703 20419934 10798 9826
1632706 20419935 10801 9826 -
1632686 20419931 10781 9822
1632685 20419932 10780 9824

17 1632682 20419932 | 10777 9824 1
1632682 20419929 10777 9821
1632682 20419929 10778 9820
1632685 20419929 10780 9820
1632636 20420004 10731 9895
1632638 20420006 10732 9897

18 1632636 20420008 10730 9899 1
1632633 20420007 10728 9898
1632633 20420004 10728 9896
1632635 20420004 10730 9895
1632615 20419979 10710 9870
1632618 20419983 10713 9874
1632616 20419985 10711 9876

19 1632614 20419986 10709 9877 1
1632612 20419985 10707 9876
1632610 20419983 10705 9874 -
1632610 20419981 10705 9872
1632614 20419979 10709 9870
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?]Sa::g:ngegg_g;ﬁgi; Local Coordinate (feet) Identifier
Anomaly R 1 = diameter < drum
» 2 = diameter => drum

X (East) Y (North) X (East) Y (North) 3 =trench
1632672 20419988 10766 9880
1632668 20419990 10763 9881
1632664 20419989 10758 9881
1632663 20419987 10758 9879

20 1632662 20419985 10757 9876 1
1632664 20419984 10759 9875
1632669 20419984 10764 9875
1632671 20419985 10766 9876
1632671 - 20419987 10766 9878
1632699 20420012 10793 9904
1632695 20420013 10790 9905
1632692 20420013 10786 9904

21 1632691 20420011 10785 9902 1
1632692 20420009 10787 9901
1632697 20420010 10791 9901
1632699 20420010 10793 9902
1633078 20419891 11173 9784
1633077 20419889 11171 9782
1633077 20419887 11171 9780
1633080 20419885 11175 9778

22 1633082 20419885 11177 9778 1
1633083 20419888 11178 9781
1633083 20419889 11177 9782
1633080 20419891 11175 9784
1633079 20419891 11174 9784
1633010 20419834 11105 9727
1633010 20419836 11104 9729
1633007 20419837 11102 9730
1633005 20419837 11100 9730

23 1633003 20419836 11097 9729 2
1633000 20419833 11095 9726
1633002 20419830 . 11097 9723
1633006 20419830 11101 9723
1633010 20419833 (11104 9726
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(S;a;zg:rge:;g)iﬁg Local Coordinate (feet) Identifier
Anomaly * 1 = diameter < drum
2 = diameter => drum

X (East) Y (North) X (East) Y (North) 3 =trench
1632998 20419949 11092 9842
1632994 20419952 11088 9845
1632992 20419951 11086 9844

24 1632991 20419948 11086 9841 1
1632993 20419945 11087 9838
1632998 20419945 11093 9837
1632999 20419947 11093 9839
1632941 | 20419892 11035 9784
1632938 20419894 11033 9787
1632935 20419894 11030 9786

- 1632933 20419892 11028 9785 L
1632935 20419890 11029 9782
1632937 20419889 11032 9781
1632940 20419889 11034 9781
1632941 20419890 11035 9783
1632901 20419902 10995 9795 "
1632899 20419905 10994 9797

o 1632896 20419905 10991 9797 ,
1632895 20419902 10990 9795
1632897 20419901 10992 9793
1632900 20419900 10995 9793
1632321 20419676 10417 9567
1632318 20419677 10415 9568

”7 1632317 20419676 10413 9567 i
1632317 20419675 10414 9565
1632319 20419674 10416 9565
1632320 20419675 10417 | 9566
1632861 20419851 10956 9741
1632858 20419849 10953 9740

- 1632858 20419846 10953 9737 L
1632860 20419845 10955 9735

1632864 | 20419846 10959 9737
1632864 20419849 10959 9740
Zonge Project #07103 11 July 23, 2007



b e & e et et Ao i & = rmm . R T Sl

G UeAueg ‘sastggoesen afivoez o L o . U — o L L SolRUIRIOnT Bl
= T qIJ R . o . . U . SO0 ATOLUOT JOURA . . . S . e A .
pyng. |1 SOUFEINORUOT JOU : Ll S o

SOUTT ANOWOT 20MRYY  i— D8 B0z 0t

i

1007 Qs Ane
BYE} AT ple Gisubei - 13
dep abeisaog T
oty , : S 3.

epesviy ABOIODT 8N R ERTNECIE | o , suaier

HRIBALS BIED LGIND

- . L5 .xlm.r. _]—
QIVBAMATUBYD i HGBL L eEmIs

S _ afimianto srp opaubep

Azruing jEsisfndong - - e
s aynlby o :
| e = B hereraans - s ‘shoans posAdost | i

H
4

m e R S o o : : L . ! r}mum U_L_Fo, OC@E@NE_ Bl L«CD uﬂe.ﬁ mmm.._mw)OB SMOLS QNE m"ﬁlﬂ. m

SPLT
SEIGM

G el oot Totgor 0090 o Gavnl © pozoy o GEGGL
{ . . .

o
9 .

™,

0o

s

e

o086

e

e a e e

1
4
2

s

A R s i g m 00

3

o

S ITIITTIIIRS

[ e




AN
43

-

o

H fan)
o

1

1

d

102

e

00

¥
1
-

S

e e

008

14

009

4
H

190

»
1

it
A

10800 noa

108

{

Py
13
W

5

0

2060

ol @

;g.;&hgﬁi&iﬁ-s._ﬁ;srvey
3 Boolony Navada

Magnetic Data

ly 6

L

T
)

-

.
£y~

¥
Aty

Hih,

)

.;ffgzg;g,,,is-.; =¢§g5;;. = ,
M :
| -
. |
-
.
|

Drenver, 00

g

“
=

.a

SRTCIane

Zonge I

SR D A TG U SRR S U

S )

W

metic data coliectsd 2

5

& gite,
map akong

PN
Lot
e

e

b

maiies have been labeles

s map shows the ma

Thi
Ao

1 and marken: o

GV

|

kn

with

1Eigtel

,
i
ol

i n

L&

Stesl Posts -

{‘}

&

ot
L

-
22

D0

Contour Lines

-
Lo

Maicr
it

- R
H

sur Lines

MNRGE

'ﬁ&g@*'

on

" Srale g

3nG:

Lona

e y—




]

100

i

Rk A e

9406

16600

- 11000

» "‘
aihe

cutfurat fea

o
14
tuies:

Anom

e, =M oata

\&d

were collacted fo fill coverage gaps inthe masnetic dala.
Covarage gaps were areas wherg the magnet
seted by culbisl features
pomarked Gy the maealong

: dats were
ites have

with kaowrn

|

I
)
s B )

I
oy

xoAn

N
TSR
n

S

S

o B

=Mt Daty

&3

i\

r, e,

- Bisel FPosts

Snain Uink Fenoe
Major Contour Linss

winor Contour Lines

Anuinaly

siogy Nevads

Beagly, MY

T, 2007

—im - i et L i e e 1 m o,

cal Survey
aiver, S0

|
!
V
t
!

nnel Z {refiVoils)




