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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Cal Energy Black Rock 5-6 Project No: LE11138 Date: 6/28/2011
CONE SOUNDING:  CPT-1
Est. GWT (ft): 5 Phi Correlation 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg 1 Est Est Rel. Nk: 17
Depth Depth Tip Friction Soll Soll Density or Density  SPT Norm, % Dens. Phi Su

{m) (fy Qe tsf  Ratio, % Type Classification USCS Consistency (pcf) N(€0)  Qclin Fines Dr(%) (deg) (tsf) OCR
016 05 4184 383 5 5  Clayey Silt to Silty Clay ML/CL hard 120 17 55 2.48 >10
030 1.0 2964 747 3 3 Clay CL/CH very stiff 125 24 85 1.74 >10
045 15 19.74 6.64 3 3 Clay CLCH very stiff 125 16 85 1.16 >10
060 20 13.98 8.36 3 3 Clay CUCH sliff 125 1" 100 0.82 >10
075 25 16.42 7.43 3 3 Clay CL/CH stiff 125 13 100 0.96 >10
093 3.0 10.04 6.02 3 3 Clay CL/CH stiff 125 8 100 0.58 >10
1.08 35 10.59 6.04 3 3 Clay CL/CH stiff 125 8 100 0.61 >10
123 40 742 403 3 3 Clay CLU/CH firm 125 6 100 0.42 >10
138 45 458 6.15 3 3 Clay CUCH firm 125 4 100 0.25 5.88
163 50 6.26 578 3 3 Clay CUCH firm 125 5 100 0.35 8.27
168 5.5 6.18 576 3 3 Clay CUCH firm 125 6 100 0.35 727
1.83 6.0 922 3.04 4 4  Silty Clay to Clay CL stiff 125 5 95 0.52 >10
198 65 10156 2,38 5 5 Clayey Silt to Silty Clay ML/CL stiff 120 4 85 0.58 >10
213 70 7.12 257 4 4  Silty Clay to Clay CL firm 125 4 100 0.40 >10
228 75 587 3.10 3 3 Clay CL/CH firm 125 5 100 0.32 5.00
245 80 10.79 1.50 5 5  Clayey Silt to Silty Clay MLUCL stiff 120 4 75 0.61 >10
260 85 9.07 2,68 4 4 Silty Clay to Clay cL stiff 125 5 95 0.51 >10
275 9.0 5.91 2,68 3 3 Clay CL/CH fim 125 5 100 0.32 4.18
280 85 18.95 127 8 6  Sandy Silt to Clayey Silt ML loose 115 5 28.0 50 35 a3

305 100 3829 1.05 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 9 55.8 30 55 36

320 105 3831 1.80 6 6  Sandy Silt to Clayey Silt ML medium dense 115 11 55.0 40 55 36

335 110 2581 1.31 6 6  Sandy Silt to Clayey Silt ML medium dense 115 T 36.5 45 43 34

360 115 2589 1.15 6 6  Sandy Silt to Clayey Silt ML medium dense 115 7 36.1 40 42 34

365 12.0 3408 1.33 7/ 7  Silty Sand to Sandy Silt SMML  medium dense 115 8 46.9 40 50 35

380 125 5680 112 7 7  Silty Sand o Sandy Silt SM/ML  medium dense 115 13 772 25 65 37

395 13.0 7483 1.33 # 7  Silty Sand to Sandy Silt SM/ML dense 115 17 100.4 25 73 38

413 1356 7231 1.52 7 7  Silty Sand to Sandy Silt SM/ML dense 115 16 95.9 25 71 a8

428 140 6425 1.51 7 7  Silty Sand to Sandy Silt SMML  mediumdense 115 14 84.1 30 67 37

443 145 6383 1.85 ¥ 7  Silty Sand to Sandy Silt SWML  mediumdense 115 14 82.6 30 67 37

458 150 5287 1.95 7 7  Silty Sand to Sandy Silt SWML mediumdense 115 12 67.6 40 61 a7

473 155 5159 2.32 [ 6  Sandy Silt to Clayey Silt ML medium dense 115 15 65.3 45 60 36

488 160 79.66 225 F 7  Silty Sand to Sandy Silt SMW/ML dense 115 18 99.7 35 72 38

503 165 101.38 1.65 7 7  Silty Sand to Sandy Silt SMML dense 115 23 125.5 25 79 39

518 17.0 32.16 414 4 4  Silty Clay to Clay CL very stiff 125 18 75 1.85 >10
533 175 1686 322 5 5 Clayey Silt to Silty Clay ML/CL stiff 120 7 80 0.95 >10
548 180 7320 1.22 8 8  Sand to Silty Sand SP/SM  medium dense 115 13 87.6 25 69 38

565 185 104,08 1.56 # 7  Silty Sand to Sandy Silt SMML dense 116 23 123.3 25 79 39

580 18.0 6313 1.78 7 7  Silty Sand to Sandy Silt SM/ML  mediumdense 115 14 74.1 40 64 37

595 195 36.18 2.54 6 6  Sandy Silt to Claysy Silt ML medium dense 115 10 421 60 47 35

6.10 20.0 1431 413 3 3 Clay CL/CH stiff 125 11 100 0.80 7.41
8.25 205 1467 4,06 3 3 Clay CUCH stiff 125 12 100 0.82 741
640 210 12.25 4.41 3 3 Clay CLUCH stiff 125 10 100 0.68 531
655 215 14.05 4,97 3 3 Clay CL/CH stiff 125 1 100 0.78 643
670 220 14.00 5.41 3 3 Ciay CUCH stiff 125 1" 100 0.78 6.21
6.85 225 1392 5.14 3 3 Clay CL/CH stiff 126 11 100 0.77 6.00
7.00 230 1281 5.65 3 3 Clay CL/CH stiff 125 10 100 071 5.00
718 235 5136 0.86 7 7  Silty Sand 1o Sandy Siit SM/ML  mediumdense 115 1 55.1 35 55 36

7.33 240 3131 1.98 6 6  Sandy Silt to Clayey Silt ML medium dense 115 9 333 65 40 34

7.48 245 8.70 294 4 4  Silty Clay to Clay CcL firm 125 5 100 046 328
763 250 11.86 299 4 4  Silty Clay to Clay cL sliff 125 7 100 0.65 521
7.78 255 2557 1.80 6 6  Sandy Silt to Clayey Sift ML loose 115 7 28.5 70 33 33

7.93 28.0 3557 1.31 7 7  Siity Sand to Sandy Silt SM/ML  medium dense 115 8 36.6 50 43 34

808 265 51.36 1.34 7 7  Slity Sand to Sandy Sill SM/ML  mediumdense 115 11 525 45 53 35

823 27.0 4422 1.78 7 7  Silty Sand to Sandy Siit SM/ML  mediumdense 115 10 44.8 55 49 35

838 275 4215 1.68 7 7  Silty Sand to Sandy Siit SM/ML  medium dense 115 9 42.4 55 47 35

853 280 7634 124 8 B8  Sand to Silty Sand SP/SM  mediumdense 115 14 76.3 35 65 37

868 285 37.04 353 5 5  Clayey Silt to Silty Clay ML/CL hard 120 16 80 212 >10
8.85 290 5480 1.83 74 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 12 54.0 50 54 36

9.00 295 10748 1.62 8 8  Sand to Silty Sand SP/SM dense 115 20 105.2 30 74 38

9.15 30.0 111.06 1.79 7 7  Silty Sand to Sandy Silt SM/ML dense 115 25 108.0 35 75 38

930 305 11249 1.40 8 8  Sand to Silty Sand SP/SM dense 115 20 108.7 30 75 38

045 310 98.16 1.78 T 7  Silty Sand to Sandy Silt SM/ML dense 115 22 94.2 35 7 38

960 315 107.80 1.35 8 8  Sand to Silty Sand SP/SM dense 115 20 102.8 30 73 38

975 320 11353 1.62 8 8  Sand to Silty Sand SP/SM dense 115 21 107.6 35 75 38

980 325 8586 1.86 7 7  Slity Sand to Sandy Silt SMML  mediumdense 115 19 80.9 40 66 37
1005 33.0 61861 1.85 7 7  Silty Sand to Sandy Silt SM/ML  mediumdense 115 14 57.7 50 56 36
10.20 335 3897 241 8 6  Sandy Slit to Clayey Silt ML medium dense 115 1 38.3 70 43 34
10.38 34.0 15.64 3.54 4 4 Silty Clay to Clay CL stiff 125 9 100 0.85 542
1053 345 14,02 6.14 3 3 Clay CUCH stiff 125 1 100 0.78 3.50
1068 350 850 5.38 3 3 Clay CL/ICH firm 125 7 100 0.43 1.63
10.83 355 530 372 3 3 Clay CL/CH soft 125 4 100 0.24 0.88
10.88 360 524 3.36 3 3 Clay CL/CH soft 125 4 100 0.24 0.86
1113 365 7.99 3.92 3 3 Clay CL/CH firm 125 6 100 0.40 1.43
1128 370 977 4,15 3 3 Clay CUCH stiff 125 8 100 0.50 1.92
1143 375 955 3.95 3 3 Clay CL/CH firm 126 8 100 0.48 1.77
11.58 38.0 8.91 3,57 3 3 Clay CL/CH firm 125 74 100 0.45 1,58
11.73 385 794 313 4 4 Siity Clay to Clay cL fim 125 5 100 0.39 1.63
11.88 39.0 791 3.18 3 3 Clay CUCH firm 125 6 100 0.39 1.25
1206 395 723 293 4 4  Silty Clay to Clay cL firm 125 4 100 0.35 1.37
1220 400 7,04 282 4 4  Silty Clay to Clay CcL firm 125 4 100 0.34 1.25
1235 405 7.12 275 4 4  Silty Clay to Clay cL firm 126 4 100 0.34 1.25
1250 410 720 261 4 4 Silty Clay to Clay cL firm 125 4 100 0.35 125
1265 415 1174 3.00 4 4  Silty Clay to Clay CL stiff 125 74 100 0.61 2.65
1280 420 17,98 2.58 5 5  Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.98 6.65




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Cal Energy Black Rock 5-6 Project No: LE11138 Date: 6/28/2011
CONE SOUNDING:  CPT-1
Est. GWT (i) 5 Phi Corralation: 0 0-Schm(78),1-R&C(83),2-PHT(74)
Base Base Avg Avg 1 Est Est. Rel. Nk: 17
Depth Depth  Tip Friction Soil Soil Density or Density  SPT Norm, % Dens. Phi Su
(m) (ft) Qc, tsf _ Ratio, % Type Classiflcation USCS Consistency (pch) N(60) Qcin Fines Dr (%) (deg.) (tsf) OCR
| 1295 425 2808 163 8 6  Sandy Silt lo Clayey Siit ML loose 115 8 233 80 29 32
13.10 430 1580 29 5 5 Clayey Silt to Silty Clay ML/CL stiff 120 ¢} 100 0.85 521
13.25 435 2413 213 6 6  Sandy Silt to Clayey Silt ML loose 115 7 19.8 95 25 31
1340 440 5160 1.12 7 7  Silty Sand to Sandy Siit SMML  medium dense 115 11 422 50 47 35
1358 445 4364 1.74 7 7  Silty Sand to Sandy Siit SM/ML  medium dense 115 10 356 85 42 34
1373 450 1147 233 5 5  Clayey Silt to Siity Clay ML/CL stiff 120 5 100 058 3.00
13.88 455 8.52 1.94 5 5  Clayey Silt to Silty Clay MLCL firm 120 3 100 0.42 1.84
14.03 460 8.58 1.76 5 5  Clayey Silt to Silty Clay ML/CL firm 120 3 100 042 1.84
1418 465 8.82 240 4 4  Silty Clay to Clay CL firm 125 5 100 043 1.43
1433 470 1723 278 5 5 Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.93 521
1448 475 1487 3.12 5 5 Clayey Silt to Silty Clay ML/CL stiff 120 6 100 0.79 4.00
1463 480 1027 3.10 4 4  Silty Clay to Clay cL stiff 125 6 100 0.51 177
1478 485 8.17 237 4 4  Silty Clay to Clay CL firm 125 5 100 0.39 125
1493 490 9.45 2.81 4 4  Silty Clay to Clay CL firm 125 5 100 0.46 1.50
16510 495 17.53 3.58 4 4  Silty Clay to Clay CL stiff 125 10 100 0.94 3866
1525 500 2447 217 6 6 Sandy Silt to Clayey Silt ML loose 115 7 18.9 100 23 31




CLIENT: Cal Energy
PROJECT: Black Rock 5-6 Geothermal Plant -- Calipatria, CA

CONE PENETROMETER:

LOCATION: See Site and Boring Location Plan DATE:

Middle Earlh Geotesting Truck Mounled Electric
Cone with 23 ton reaction weight

6/28/2011

CONE SOUNDING DATA CPT-2

Tip Resistance (tsf)

END OF SOUNDING AT 100 I
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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Cal Energy Black Rock 5-6 Project No: LE11138 Date: 6/28/2011
CONE SOUNDING:  CPT-2
Est. GWT (I): 4 Phi Correlation 0 0-Schm(78),1-R&C(83).2-PHT(74)

Base Base Avg Avg 1 Est Est. Rel Nk: 17
Depth Depth Tip Friction Soil Sall Density or Density  SPT Norm. % Dens. Phi Su

(m) (ft)  Qc.tsf  Ratio, % Type Classification USCs Consistency {pch) N(60)  Qcin Fines Dr (%) (deg.) (tsf) OCR
015 05 26,72 3.36 5 §  Clayey Silt to Silty Clay ML/CL very stiff 120 1 65 1.57 >10
030 1.0 20.89 7.37 3 3 Clay CUCH very stiff 126 17 95 1.23 >10
0.45 15 18.61 7.74 3 3 Clay CUCH very stiff 128 15 100 1.09 >10
060 20 14.76 8.10 3 3 Clay CL/CH stiff 125 12 100 0.86 >10
075 25 1424 6.45 3 3 Clay CuCcH sliff 125 " 100 0.83 >10
083 3.0 9.42 553 3 3 Clay CL/CH stiff 125 8 100 0.54 >10
108 35 652 5.00 3 3 Clay CL/CH firm 125 5 100 0.37 >10
123 40 7.86 4.19 3 3 Clay CLCH firm 125 6 100 0.45 >10
138 45 576 460 3 3 Clay CL/CH firm 125 5 100 0.32 9.79
153 5.0 425 411 3 3 Clay CL/CH soft 125 3 100 0.23 510
168 55 10.82 451 3 3 Clay CL/CH stiff 125 9 100 062 >10
183 6.0 2225 112 6 6  Sandy Sill to Clayey Silt ML medium dense 115 6 39.9 45 45 34

198 65 17.36 1.32 6 6  Sandy Silt to Clayey Silt ML loose 115 5 30.4 55 37 33

213 7.0 1482 0.84 6 6  Sandy Sill to Clayey Silt ML loose 115 4 251 50 32 32

228 75 8.20 2.70 4 4  Silty Clay to Clay CL firm 125 5 100 048 >10
245 8.0 11.59 1.78 & 5§  Clayey Silt to Silty Clay ML/CL stiff 120 5 75 0.66 >10
260 85 8.27 3.23 3 3  Clay CUCH firm 126 7 100 0.48 9.39
275 9.0 10.44 1.85 5 5  Clayey Sill fo Silty Clay MU/CL sliff 120 4 75 0.58 >10
290 95 7.23 2.82 4 4  Silty Clay to Clay CL firm 125 4 100 0.40 8.41
3.05 100 2850 0.97 7 7  Silty Sand to Sandy Silt SM/ML  mediumdense 115 6 433 35 48 35

320 105 5595 1.31 7 7 Silty Sand to Sandy Silt SM/ML  medium dense 115 12 83.7 30 87 37

335 110 5364 1.66 7 7  Silly Sand to Sandy Silt SM/ML  medium dense 115 12 79.0 35 66 7

350 115 42864 1.83 7 7  Silly Sand to Sandy Siit SM/ML  medium dense 115 9 61.9 35 58 38

3656 120 4611 1.20 7 7  Silty Sand to Sandy Silt SMML  medium dense 115 10 65.9 30 80 36

380 125 59.88 1.59 7 7  Silty Sand lo Sandy Silt SM/ML  medium dense 115 13 84.4 30 87 37

395 130 4292 143 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 10 59.7 35 57 36

413 135 88.80 1.13 8 8  Sand to Silty Sand SP/SM dense 115 16 122.0 20 78 38

428 140 10247 1.41 8 8  Sand to Silty Sand SP/SM dense 115 19 138.8 20 82 40

443 145 11170 1.29 8 8  Sand to Silly Sand SP/SM dense 115 20 149.4 20 84 40

458 150 149.29 1.38 8 B Sand to Silty Sand SP/SM very dense 115 27 197.3 15 93 41

473 155 137.55 1.51 8 8  Sand to Silty Sand SP/SM dense 115 25 179.6 20 90 41

4688 160 80.80 172 7 7  Silty Sand to Sandy Silt SMML dense 115 18 104.3 30 74 38

503 165 60.04 1.56 7 T  Silty Sand to Sandy Silt SM/ML  medium dense 115 13 76.8 35 65 a7

518 17.0 94863 1.25 8 8  Sand to Slity Sand SPISM dense 115 17 119.4 20 78 a9

533 1756 12917 1.42 8 8  Sand to Silty Sand SP/SM dense 115 23 161.2 20 87 40

548 180 13828 1.29 8 B8  Sand to Silty Sand SP/SM dense 115 25 170.7 15 aa 40

565 185 132.03 1.24 8 8 Sand to Silly Sand SP/SM dense 118 24 161.3 20 87 40

580 19.0 12124 1.75 8 8 Sand to Silty Sand SP/SM dense 115 22 146.6 25 84 40

595 195 3433 4.91 3 3 Clay CL/CH very stiff 125 27 80 1.98 >10
6.10 200 1762 4.16 4 4 Silly Clay to Clay oL stiff 125 10 95 1.00 >10
625 205 1832 4.40 3 3 Clay CUCH very stiff 125 15 100 1.04 >10
640 21.0 1872 499 3 3 Clay CUCH very stiff 125 15 100 1.06 >10
655 215 1737 8.31 3 3 Clay CUCH stiff 125 14 100 0.98 >10
670 220 1728 874 3 3 Clay CLCH stiff 125 14 100 0.97 >10
6.85 225 18.52 4,94 3 3  Clay CL/CH very stiff 125 15 100 1.05 >10
7.00 230 1574 3.10 5 5  Clayey Silt to Silty Clay ML/CL stiff 120 6 100 0.88 >10
7.18 235 9.77 3.56 3 3 Clay CL/CH stiff 125 8 100 0.53 3.50
733 240 10.09 356 3 3 Clay CL/CH stiff 125 8 100 0.55 3.58
7.48 245 12.00 273 5 5  Clayey Silt to Silty Clay ML/CL sliff 120 5 100 0.66 8.00
763 250 17,10 351 4 4 Silty Clay to Clay cL stiff 125 10 100 0.96 >10
7.78 255 1383 3.29 4 4 Silty Clay to Clay CL stiff 125 8 100 0.76 6.88
793 260 5570 1.25 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 12 568.4 40 57 36

8.08 265 8812 1.84 7 7  Silty Sand to Sandy Silt SM/ML  mediumdense 115 20 917 35 70 38

823 270 99.56 1.67 7 7  Silly Sand to Sandy Silt SM/ML dense 115 22 102.8 30 73 as

838 275 12017 1.99 7 7  Silty Sand to Sandy Silt SM/ML dense 115 27 123.2 35 79 39

8.53 28.0 10481 191 7 7  Silty Sand to Sandy Silt SM/ML dense 115 23 106.6 35 74 38

868 285 11745 1.86 7 7  Silty Sand to Sandy Siit SMWML dense 115 26 1186 30 78 39

B8.85 280 104.58 1.86 7 4 7  Silty Sand to Sandy Silt SMML dense 115 23 104.9 35 74 38

9.00 295 8511 1.84 7 7  Silty Sand to Sandy Silt SMWML  mediumdense 115 19 B4.8 40 68 37

9.15 300 8017 1.90 7 7  Silty Sand te Sandy Silt SM/ML  medium dense 115 18 79.3 40 66 37

930 305 94.19 1.68 7 7  Silty Sand to Sandy Silt SM/ML densse 115 21 92.6 35 70 38

945 310 7807 200 7 7  Silty Sand to Sandy Silt SM/ML  mediumdense 115 17 76.2 45 64 37

860 315 3504 288 8 6  Sandy Silt to Clayey Silt ML medium dense 115 10 34.0 75 41 34

975 320 7061 1.32 7 7  Silty Sand to Sandy Silt SMML  medium dense 115 16 68.0 40 61 37

990 325 6899 313 6 B  Sandy Silt to Clayey Silt ML medium dense 115 20 66.0 60 60 36
10.05 330 2263 516 3 3 Clay CL/ICH very stiff 125 18 100 127 8.56
1020 335 2149 5,58 3 3 Clay CL/CH very stiff 125 17 100 1.20 7.56
10.38 340 1522 4.87 3 3 Clay CL/CH stiff 125 12 100 0.83 418
1053 345 1425 5.36 3 3 Clay CL/CH stiff 125 1 100 0.77 374
1068 350 1951 6.75 3 3 Clay CUCH very stiff 125 16 100 1.08 6.00
10.83 355 13.71 6.54 3 3 Clay CL/CH stiff 125 11 100 0.74 343
1098 360 1359 6.73 3 3 Clay CL/CH stiff 125 1 100 0.73 3.28
1113 385 1235 582 3 3 Clay CL/CH stiff 125 10 100 066 282
1128 370 1381 419 3 3 Clay CL/CH stiff 125 1 100 0.74 3.28
1143 375 149 389 4 4  Siity Clay to Clay CL stiff 125 9 100 0.81 447
11.58 380 14.01 3.92 4 4  Silty Clay to Clay CcL stiff 125 8 100 0.75 391
11.73 385 1361 3.87 4 4  Silty Clay to Clay CcL stiff 125 8 100 073 374
11.88 3.0 1255 3.49 4 4  Silty Clay to Clay cL stiff 125 7 100 0.67 328
1205 395 11.28 3.44 4 4  Silty Clay to Clay cL stiff 125 6 100 0.59 273
1220 400 1024 331 4 4 Silly Clay lo Clay CL stiff 125 6 100 0.53 234
1235 405 10.90 3.42 4 4  Silly Clay to Clay CL stiff 125 a 100 0.57 249
12560 41.0 1431 3.56 4 4 Silty Clay to Clay CL sliff 125 8 100 0.77 3,66
1265 415 1339 3.87 3 3 Clay CL/CH stiff 125 1" 100 0.71 265
12.80 420 1364 3.69 4 4 Silty Clay to Clay CL stiff 125 8 100 0.72 3.28




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Cal Energy Black Rock 5-6 Project No: LE11138 Date: 6/28/2011
CONE SOUNDING:  CPT-2
Est. GWT (I): 4 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg 1 EslL Est Rel. Nk: 17
Depth Depth Tip Friction Soll Soll Density or Density SPT Norm % Dens Phi Su

{m) () Qe tsf  Ratio, % Type Ciassification USCS Consistancy {pef) N{80)  Qcin Fines Dr(%)  (deg) (tsf) OCR
1295 425 12.83 4,78 3 3 Clay CL/CH stiff 125 10 100 0.68 241
13.10 430 11.35 5867 3 3 Clay CUCH siiff 125 9 100 0.59 2.00
1325 435 922 4,56 3 3 Clay CUCH firm 125 7 100 0.46 1.43
13.40 440 9.42 3.88 3 3 Clay CL/CH firm 125 8 100 047 143
1358 445 1088 385 3 3 Clay CL/CH stiff 125 9 100 0.56 .77
13,73 450 2013 376 4 4  Silly Clay to Clay CL very stiff 125 12 100 1.10 5.42
1388 455 2496 4.70 3 3 Clay CL/ICH very stiff 125 20 100 1.38 5.88
1403 460 2968 368 5 5 Clayey Silt to Slity Clay ML/CL very stiff 120 12 100 1.68 >10
1418 465 11.38 3.38 4 4  Silty Clay to Clay CcL sliff 125 7 100 058 220
1433 470 3827 3.18 5 5  Clayey Silt to Silty Clay ML/CL hard 120 16 90 216 >10
1448 475 7277 1.64 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 118 16 57.8 50 56 38
1463 480 4861 2.49 6 6  Sandy Silt to Clayey Silt ML medium dense 115 14 385 75 44 34
1478 485 104,068 1.82 74 7  Silly Sand to Sandy Silt SMWML  mediumdense 115 23 82.0 45 67 37
1493 490 111.08 213 # 7  Silty Sand to Sandy Silt SM/ML  mediumdense 115 25 87.2 45 68 38
15.10 495 90.68 221 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 20 708 55 62 37
1525 §0.0 7438 1.50 7 7  Siity Sand to Sandy Silt SM/ML  medium dense 115 17 579 50 56 36
1540 505 6278 1.48 7 7  Silty Sand to Sandy Silt SMML  medlum dense 115 14 48.6 55 51 35
15556 51.0 67.19 1.49 7 7  Silty Sand 1o Sandy Silt SMML  medium dense 115 13 441 60 48 35
15.70 515 4681 1.52 7 7  Silty Sand to Sandy Silt SWML mediumdense 115 10 36.0 65 42 34
1585 520 16.71 3.42 4 4  Silty Clay to Clay cL stiff 125 10 100 0.89 335
16.00 525 16.43 2.00 5 5  Clayey Silt1o Silty Clay ML/CL stiff 120 7 100 0.87 4.18
16.15 53.0 16.01 2,96 5 5  Clayey Silt to Silty Clay ML/CL stiff 120 6 100 0.84 4.00
1630 535 17.82 5.66 3 3 Clay CUCH stiff 125 14 100 0.95 2.82
1645 540 4332 1.86 6 6  Sandy Silt to Clayey Silt ML loose 115 12 326 75 39 34
16680 545 4239 229 6 8  Sandy Silt to Clayey Silt ML loose 115 12 3T 80 39 33
16.78 55.0 17.41 501 3 3 Clay CUCH stiff 125 14 100 0.92 265
1693 555 29,67 299 5 5  Clayey Silt to Silty Clay MUCL very stiff 120 12 100 164 >10
17.08 560 2294 3.22 5 5  Clayey Silt to Silty Clay MU/CL very stiff 120 9 100 1.25 6.65
17.23 565 4092 1.28 7 7 Silly Sand to Sandy Silt SM/ML loose 115 9 301 70 37 33
1738 57.0 18.28 348 4 4  Silty Clay io Clay CL stiff 125 10 100 0.97 335
1753 575 17.31 565 3 3 Clay CL/CH stiff 125 14 100 0.91 241
17.68 580 18.00 563 3 3 Clay CL/ICH stiff 125 14 100 0.95 257
17.83 58.5 15.32 410 3 3 Clay CUCH stiff 125 12 100 0.79 2,00
17.98 569.0 17.98 313 5 5  Clayey Silt to Silty Clay ML/CL stiff 120 T 100 0.95 4,00
18.13 595 19.16 256 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 8 100 1.02 447
1830 600 21.60 473 3 3 Clay CLUCH very stiff 125 17 100 1.16 3.21
1845 605 71.43 1.63 7 7  Silty Sand to Sandy Silt SWML  mediumdense 115 16 50.8 60 53 35
1860 610 11042 1.49 a 8  Sand fo Slity Sand SP/ISM  medium dense 115 20 78.3 45 65 37
1875 615 140.15 1.75 8 8  Sand o Silty Sand SP/SM dense 115 26 99.1 40 72 38
1880 62.0 14381 219 7 7  Silty Sand to Sandy Silt SMML dense 116 32 101.3 45 73 38
19.05 625 101.94 2.46 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 23 716 80 63 37
19.20 63.0 94 41 2.09 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 21 66.1 55 60 36
19.35 635 66.51 247 74 7  Silly Sand to Sandy Silt SM/ML  medium dense 115 15 46.4 70 50 35
19.50 64.0 84.79 229 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 19 58.9 60 57 36
1965 645 17208 1.81 8 8  Sand to Silty Sand SP/SM dense 115 31 119.2 40 78 39
1980 650 18930 224 T 7  Silty Sand {o Sandy Silt SMML dense 115 38 116.9 45 77 38
1998 655 165.21 237 T 7  Silty Sand to Sandy Silt SMML dense 115 37 1137 45 76 39
2013 ©6.0 257.75 1.97 8 8  Sand to Silty Sand SPISM dense 115 47 176.7 35 89 41
2028 665 27049 226 T 7  Silty Sand to Sandy Silt SM/ML very dense 116 60 184.9 35 91 41
2043 67.0 177.47 248 7 7  Silty Sand to Sandy Silt SM/ML dense 115 39 120.9 45 78 38
2058 67.5 77.84 378 5 5  Clayey Silt to Silty Clay ML/CL hard 120 31 80 4.46 >10
2073 68.0 175.88 221 7 7  Silty Sand to Sandy Silt SM/ML dense 115 39 118.0 45 78 39
2088 €685 166,26 2.39 7 7  Silty Sand to Sandy Silt SM/ML dense 115 37 112,2 45 76 39
21.03 69.0 16260 241 7 7  Silty Sand to Sandy Silt SM/ML dense 1186 36 109.3 50 75 39
2118 695 12287 237 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 27 6824 55 67 37
21.33 700 130.05 1.87 74 7  Silly Sand to Sandy Silt SM/ML  medium dense 115 29 86.9 50 68 38
2150 705 195.10 2,08 7 7  Silty Sand to Sandy Silt SM/ML dense 115 43 130.0 40 80 39
2165 710 157.98 2.44 7 7  Silty Sand to Sandy Silt SM/ML dense 115 35 104.9 50 74 38
2180 715 10353 229 7 7  Silty Sand to Sandy Silt SMML  mediumdense 115 23 68.5 60 61 37
2195 720 8090 240 7 7  Silty Sand to Sandy Siit SM/ML  medium dense 115 18 534 70 54 36
2210 725 77.02 1.82 7 7  Silty Sand to Sandy Siit SMML  mediumdense 115 17 50.7 65 52 35
2225 730 37.89 396 5 5  Clayey Silt to Silty Clay ML/CL hard 120 15 100 210 >10
2240 735 10831 1.42 8 8  Sand to Silty Sand SP/SM  mediumdense 115 20 708 50 62 37
2255 740 14312 1.60 8 8  Sand to Siity Sand SP/ISM dense 115 26 93.3 45 70 38
2270 745 9138 3.54 (] 6  Sandy Silt to Clayey Slit ML medium dense T15 26 59.4 75 57 38
2285 750 2980 469 4 4  Silty Clay to Clay CL very stiff 125 17 100 1.62 489
23.00 755 7008 227 T 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 16 453 75 49 35
2318 76.0 119,63 1.58 -] 8  Sand to Silty Sand SP/SM  mediumdense 115 22 771 50 65 37
2333 785 123.17 1.58 8 8  Sand to Silty Sand SP/SM  mediumdense 115 22 791 50 66 37
2348 770 83.10 1.96 7 7  Silty Sand to Sandy Siit SWML  mediumdense 115 18 5§3.2 65 54 36
2363 775 6034 297 8 6  Sandy Silt to Clayey Silt ML medium dense 115 17 38.5 90 44 34
2378 780 2881 4.18 4 4  Silty Clay to Clay cL very sliff 125 16 100 1.56 4.28
2393 785 2850 5.18 3 3 Clay CL/CH very stiff 125 23 100 1.54 335
2408 790 2851 5.07 3 3 Clay CL/CH very stiff 125 23 100 1.54 335
2423 795 29.20 5.30 3 3 Clay CL/CH very stiff 125 23 100 158 3.43
2438 800 3482 5.32 3 3 Clay CL/CH very stiff 128 28 100 1.91 4.37
2453 805 5423 247 8 6  Sandy Slit to Clayey Silt ML medium dense 115 15 340 90 41 34
2468 B10 6158 2.55 5] 6  Sandy Silt to Clayey Silt ML medium dense 115 18 38.5 85 44 34
2483 815 76.81 1.78 74 7  Silty Sand to Sandy Silt SWML  mediumdense 115 17 47.9 85 51 35
2498 820 8515 1,72 7 7  Silly Sand to Sandy Silt SM/ML  medium dense 115 19 529 65 54 386
2513 825 36.79 2,78 6 6  Sandy Silt to Clayey Silt ML loose 115 14 228 100 29 32
2528 830 2486 322 5 6§  Clayey Silt to Silty Clay MuCL very stiff 120 10 100 1.32 418
2543 835 4233 2.45 6 6  Sandy Silt to Clayey Silt ML loose 115 12 261 100 33 33
25.58 84.0 30.89 3.61 5 5  Clayey Silt to Siity Clay ML/CL vary stiff 120 12 100 1.67 5.88




Project: Cal Energy Black Rock 5-6

LANDMARK CONSULTANTS, INC.

Project No: LE11138

CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Date: 6/28/2011

CONE SOUNDING:  CPT-2
Est GWT (i) 4 Phi Corretalion: 0 O-Schmﬁs.é‘l_vR&C@a).z-PHT {74)

Base Base Avg Avg 1 Est. Est. Rel Nk: 17
Depih Depth Tip Friction Soil Soll Density or Density ~ SPT Norm. % Dens. Phi Su

{m) (ft) Qc, tsf _ Ratio. % Type Classification USCS Consistency (pch) N(60) Qcin Fines Dr (%) {(deg.) (tsh) OCR
2573 845 70.10 225 7 7  Silly Sand to Sandy Silt SMWML  medium dense 115 16 43.0 75 48 a5
2588 850 13958 1.64 8 8  Sand to Siity Sand SP/SM  medium dense 115 25 85.3 50 1] 37
2603 855 16860 193 8 8  Sand to Silty Sand SP/SM dense 115 31 102.8 45 73 38
2617 860 14757 229 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 33 89.7 55 69 38
2632 865 14340 174 8 8  Sand to Silty Sand SP/SM  medium dense 115 26 87.0 50 68 38
2647 870 12958 177 i 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 29 78.4 50 65 37
2662 875 13292 1.40 [:] 8  Sand to Silly Sand SP/SM medium dense 115 24 80.2 45 66 37
26,77 880 119.22 1,57 8 8  Sand to Silty Sand SP/SM  medium dense 1186 22 71.8 50 63 37
2692 885 16625 1.56 8 8  Sand to Silty Sand SP/SM dense 115 30 99.8 45 72 38
27.07 890 19797 235 7 7  Silly Sand to Sandy Silt SM/ML dense 115 44 118.6 50 78 39
2722 895 35067 2.02 8 8  Sand to Silty Sand SP/SM very dense 115 64 208.5 35 94 41
27.37 900 268B.23 260 i 7  Silty Sand to Sandy Silt SMML dense 115 60 1599 45 86 40
27.52 905 19147 227 ré 7  Silty Sand to Sandy Silt SMML dense 115 43 113.8 50 76 38
2767 910 20355 2.01 8 8  Sand to Silty Sand SP/ISM dense 115 37 120.7 45 78 39
2782 915 17287 2,06 7 7  Silty Sand to Sandy Silt SMML dense 118 38 1023 50 73 38
27897 920 181.78 1.60 8 8  Sand to Silty Sand SP/SM dense 115 a3 107.3 45 75 38
2812 925 196,71 1.98 8 8  Sand to Silty Sand SP/ISM dense 115 36 115.8 45 T 39
2827 930 89,76 413 5 5 Clayey Siltto Silty Clay MLCL hard 120 36 90 512 >10
2842 935 48.26 4.86 4 4  Silty Clay to Clay CL hard 125 28 100 2.68 7.70
28,57 940 157.29 1.22 8 8  Sand to Silty Sand SP/SM medium dense 115 29 91.8 40 70 38
2872 945 14364 1.67 8 8  Sand to Silty Sand SP/SM  medium dense 115 26 83.7 50 67 37
2887 950 76.59 367 5 5  Clayey Silt to Silty Clay ML/CL hard 120 31 80 4.34 >10
2902 955 153,02 1.83 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 1186 34 88.7 50 69 38
2917 960 289.19 213 8 8  Sand lo Silty Sand SP/SM dense 115 54 1731 40 89 40
2832 965 36538 244 12 12 Sand fo Clayey Sand SP/SC very dense 115 183 210.9 35 95 41
2947 970 27078 292 12 12  Sand to Clayey Sand SP/SC dense 115 135 165.9 50 86 40
2972 975 6910 469 1 11 Overconsolidated Soil 7 medium dense 120 69 39.7 100 45 34
2987 98.0 63.83 3.36 6 6  Sandy Sill to Clayey Silt ML medium dense 115 18 3686 100 43 34
3002 985 30.01 5.50 3 3 Clay CUCH very stiff 125 24 100 1.60 273
30,18 990 2428 439 4 4  Silty Clay to Clay CL very stiff 125 14 100 1.26 241
30.33 995 18.39 234 5 5  Clayey Silt to Silty Clay MUCL stiff 120 7 100 0.91 208
30.48 100.0 17.33 2,57 8 5  Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.85 1.84




END OF SOUNDING AT 120 fi.

CLIENT: Cal Energy CONE PENETROMETER: Middle Earth Geotesting Truck Mounted Electric
PROJECT: Black Rock 5-6 Geothermal Plant -- Calipatria, CA Cone with 23 ton reaction weight
LOCATION: See Site and Boring Location Plan 6/28/2011
% {NTERPRETED SOIL PROFILE
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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Cal Energy Black Rock 5-6 Project No: LE11138 Date: 6/28/2011
CONE SOUNDING;  CPT-3
Est GWT (f): 4 Phi Carrelation: 0 0-Schm(78).1-R&C(83).2-PHT(74)

Base Base Avg Avg 1 Est Est Rel Nk: 17
Depth Deplh Tip Friction Soil Soil Density or Densily SPT Norm % Dens Phi Su

(m) (ft) Qc, tsf  Ratio, % Type Classification USCS Consistency {pch N(60) Qcin Fines Or (%) (deg.) (tsf) QOCR
015 05 32.79 3.81 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 13 60 1.93 >10
0.30 1.0 21.60 8.31 3 3 Clay CL/CH very stiff 125 17 100 127 >10
0.45 15 16.79 8.86 3 3 Clay CL/CH stiff 125 13 100 098 >10
060 20 1537 863 3 3 Clay CLUCH stiff 125 12 100 0.90 >10
076 25 15.33 7.98 3 3 Clay CLUCH stiff 125 12 100 0.89 >10
093 3.0 14.22 7.25 K] 3 Clay CL/CH stiff 125 11 100 083 >10
1.08 35 9.22 7.06 3 3 Clay CU/CH stiff 125 i 100 0,53 >10
123 4.0 7.38 6.27 3 3 Clay CL/CH firm 125 6 100 042 >10
138 4.5 8.21 7.08 3 3 Clay CUCH firm 125 7 100 0.47 >10
163 6.0 18.37 219 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 T 65 1.07 >10
168 55 46,91 1.47 7 7  Silty Sand to Sandy Silt SMWML  medium dense 115 10 866 a5 68 38

183 6.0 22.01 1.44 8 &  Sandy Silt to Clayey Silt ML medium dense 115 6 39.7 50 45 34

198 65 11.25 an 4 4  Silty Clay to Clay CL stiff 125 6 90 0.64 >10
213 70 10.89 248 5 5 Clayey Silt to Silty Clay MUCL stiff 120 4 85 062 >10
228 75 13.97 1.14 8 8  Sandy Silt to Clayey Silt ML loose 115 4 235 60 30 32

245 8.0 8.62 3.01 4 4 Silty Clay to Clay CL stiff 125 5 95 0.55 >10
260 85 16.11 1.00 ] &  Sandy Silt to Clayey Silt ML loose 115 5 260 50 33 33

275 90 13.76 246 5 5  Clayey Silt to Silty Clay MLCL stiff 120 6 75 0.79 >10
290 95 14.98 1,95 5 5 Clayey Silt to Silty Clay ML/CL stiff 120 6 70 0.86 >10
305 100 29.86 1.46 6 8  Sandy Silt to Clayey Silt ML medium dense 115 9 456 45 49 35

320 105 4691 1.39 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 10 705 30 62 37

335 110 42.18 207 6 8  Sandy Silt to Clayey Silt ML medium dense 115 12 625 40 59 36

350 115 66.37 1.05 8 8  Sand to Silty Sand SP/SM dense 115 12 96.8 20 72 38

365 120 119.18 1.20 8 8  Sand to Silty Sand SP/ISM dense 115 22 1713 15 a8 40

380 125 111.73 1.59 8 8  Sand to Silty Sand SP/SM dense 115 20 1584 20 86 40

395 130 79.88 1.50 7 7 Silty Sand to Sandy Silt SM/ML dense 115 18 111.8 25 76 39

413 135 98.73 1.38 8 8  Sand to Silty Sand SP/SM dense 116 18 136.2 20 82 39

428 140 123.92 1.65 8 8  Sand to Silty Sand SP/SM dense 115 23 168.7 20 88 40

443 145 12646 1.55 8 € Sand to Silty Sand SP/SM dense 115 23 170.0 20 88 40

458 150 126.89 1.52 8 8  Sand to Silty Sand SP/ISM dense 115 23 168.5 20 88 40

473 155 130.24 1.38 8 8  Sand to Silly Sand SP/SM dense 115 24 170.8 20 88 40

488 160 161.59 1.31 8 8  Sand to Silly Sand SP/SM very dense 115 29 209.5 15 94 41

503 165 183.53 1.32 8 B8  Sand to Silty Sand SP/SM very dense 115 33 235.2 15 98 42

518 17.0 191.35 1.45 8 8  Sand to Silty Sand SP/SM very dense 115 35 2424 15 99 42

533 175 166.23 1.45 8 8  Sand to Silty Sand SPISM very dense 115 30 208.3 15 94 41

548 180 67.85 3.54 6 @  Sandy Silt lo Claysy Silt ML medium dense 115 19 84.1 50 67 37

565 185 10.24 3.00 4 4  Silty Clay to Clay cL stiff 125 8 100 057 6.76
580 19.0 1213 459 3 3 Clay CLCH stiff 125 10 100 068 6.65
595 195 10.05 4.80 3 3 Clay cucH sliff 125 8 100 0,55 468
6.10 200 9.13 4.42 3 3 Clay CL/CH firm 125 7 100 0.50 3.91
625 205 10.97 6.19 3 3 Clay CL/CH stiff 125 2] 100 0.60 5.00
6.40 21.0 11.16 8.22 3 3 Clay CU/CH stiff 125 9 100 0.61 5.00
655 216 21.08 4,54 3 3 Clay CL/CH very stiff 125 17 95 1.20 >10
6.70 220 1539 5,10 3 3 Clay CL/ICH stiff 125 12 100 0.86 8.00
6.85 225 17.06 348 4 4  Silty Clay to Clay CL sliff 125 10 100 0.98 >10
7.00 230 1561 3.74 4 4  Silty Clay to Clay cL stiff 125 9 100 0.87 >10
718 235 50.51 1.49 7 7  Silty Sand to Sandy Silt SMML  mediumdense 115 1 55.4 40 55 36

733 240 6549 1.27 7 7  Silty Sand to Sandy Silt SMML  medium dense 115 15 71.3 35 62 a7

748 245 37.52 1.86 B8 8  Sandy Silt to Clayey Silt ML medium dense 115 11 40.5 55 46 34

763 250 3779 1,32 7 7 Silty Sand to Sandy Silt SWML mediumdense 115 8 40.5 50 46 34

7.78 255 64.83 1.28 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 14 68.9 35 61 37

793 260 91.56 1.66 7 7  Silty Sand to Sandy Silt SM/ML dense 115 20 96.5 35 71 38

8.08 265 10284 1.78 7 7  Silty Sand to Sandy Silt SM/ML dense 115 23 107.6 30 75 38

823 270 81861 1.98 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 18 847 40 €8 37

838 275 7879 1.85 7 7  Silty Sand to Sandy Silt SMML  medium dense 115 18 812 40 66 37

8.53 280 80.44 1.93 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 18 823 40 67 37

868 2856 78.83 247 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 18 80.1 45 66 37

B8.85 29.0 64.34 1.99 7 7  Silly Sand to Sandy Silt SM/ML  medium dense 115 14 649 45 60 36

900 295 8129 1.82 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 18 814 40 66 37

8.15 30.0 83.38 1.33 8 8  Sand to Silty Sand SP/SM  medium dense 115 15 829 35 87 37

830 305 6119 1.81 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 14 ©0.4 45 58 36

945 310 5858 1.23 7 7  Silty Sand to Sandy Silt SM/ML  mediumdense 115 13 575 40 58 36

960 315 40.03 247 6 6  Sandy Silt to Clayey Silt ML medium dense 115 1 39.0 65 45 34

975 320 16.59 6.58 3 3 Clay CUCH stiff 125 13 100 0.92 5,31
980 325 1244 569 3 3 Clay CL/CH stiff 125 10 100 0.67 3.35
10.06 33.0 1265 5.02 3 3 Clay CL/CH stiff 125 10 100 0.68 3.35
10.20 335 10.58 5.98 3 3 Clay CL/CH stiff 126 8 100 0.56 2,57
10.38 340 972 7.0 3 3 Clay CL/CH stiff 125 8 100 0.51 220
1053 345 957 6.28 3 3 Clay CUCH firm 125 8 100 0.50 213
1068 35.0 16.24 8.71 3 3 Clay CUCH stiff 126 12 100 0.83 4.00
1083 355 17.34 5.49 3 3 Clay CL/CH stiff 125 14 100 0.95 4.89
1098 36.0 18.46 4.70 3 3 Clay CL/CH stiff 125 13 100 0.80 437
11.13 385 12.61 5.28 3 3 Clay CuCH stiff 125 10 100 0.67 281
11.28 37.0 949 456 3 3 Clay CL/CH flm 126 8 100 0.49 1.92
11.43 375 966 4.27 3 3 Clay CL/CH firm 125 8 100 0.50 1.92
11.58 38.0 11.02 4.44 3 3 Clay CL/CH stiff 125 9 100 0.58 227
11.73 385 1156 4.39 3 3 Clay CUCH stiff 125 9 100 0.61 234
11,88 39.0 14.51 4.81 3 3 Clay CUCH sliff 125 12 100 0.78 3.28
1205 395 16.36 5.80 3 3 Clay CL/CH stiff 125 13 100 0.89 374
12.20 400 1669 6.46 3 3 Clay CL/CH stiff 125 13 100 0. 3.83
12.35 405 20.82 497 3 3 Clay CL/CH very stiff 125 17 100 1.15 531
1250 410 17.81 411 4 4 Silty Clay to Clay cL stiff 126 10 100 0.97 521
12.65 415 1163 4.98 3 3 Clay CUCH stiff 125 9 100 081 2,13
12.80 420 14.10 3.54 4 4 Silty Clay to Clay CL stiff 125 8 100 0.75 3.50




Pro!ecl: Cal Energx Black Rock 5-6

LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project No: LE11138

Date: 6/28/2011

CONE SOUNDING: CPT-3
Est. GWT (f): 4 Phi Correlation: 0 0-Schm{78),1-R&C(83),2-PHT(74)

Base Base Avg Avg 1 Est Est Rel. Nk: 17
Depth Depth Tip Friction Soil Soll Density or Density SPT Norm. % Dens Phi Su

{m) (ft} Qc, tsf Ratio, % Type Classification USCS Consistency {pch) N(60) Qcin Fines Dr (%) {deg.) (tsfh) OCR
1295 425 33.36 2,55 ] @  Sandy Silt to Clayey Silt ML loose 115 10 28.0 85 35 33
13.10 430 ©61.83 1.08 7 7 Silly Sand to Sandy Silt SM/ML  medium dense 115 14 51.7 45 53 35
1325 435 61.67 1.09 7 7  Silty Sand to Sandy Silt SM/ML  mediumdense 115 14 51.3 45 53 35
1340 440 6044 1.40 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 13 50.1 50 52 35
1358 445 6578 1.33 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 15 54.3 50 54 36
1373 450 6319 1.41 7 7 Silty Sand to Sandy Silt SM/ML  medium dense 115 14 51.9 50 53 35
13.88 455 63.65 1.07 g 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 14 52.0 45 53 35
14.03 460 23.51 264 5 &  Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 1.30 >10
1418 465 11.41 1.82 5 &  Clayey Silt to Silty Clay ML/CL stiff 120 5 100 0.59 3.00
1433 470 2137 367 4 4 Silly Clay to Clay CcL very sliff 125 12 100 117 578
1448 475 13699 195 T 7  Silly Sand fo Sandy Silt SM/ML dense 115 30 109.7 40 75 39
1463 48.0 207,02 1.82 8 8  Sand to Silty Sand SP/SM dense 115 38 165.1 30 a7 40
1478 485 1687.62 2,02 7 7  Silty Sand to Sandy Silt SM/ML dense 116 37 133.1 35 a1 39
1493 490 21653 2.10 7 7  Silty Sand fo Sandy Silt SM/ML dense 115 48 1711 30 a8 40
1510 4956 290.09 1.94 8 B  Sand to Siity Sand SP/SM very dense 118 53 228.3 25 87 42
15625 50.0 209.41 1.97 8 8  Sand to Siity Sand SP/SM dense 115 38 164.1 30 87 40
1540 505 91.52 3.72 ] 6  Sandy Silt to Clayey Silt ML medium dense 115 26 71.4 65 63 37
1655 510 2378 3.62 5 & Clayey Silt to Silty Clay ML/CL very stiff 120 10 100 1.31 8.41
1570 515 2246 4,42 4 4  Silty Clay to Clay CL very stiff 125 13 100 1.23 542
1585 520 26.32 4.41 4 4  Silty Clay to Clay CL very stiff 125 15 100 1.45 6.88
1600 525 27.72 4.90 3 3 Clay CL/CH very stiff 125 22 100 1.54 5.76
16,156 53.0 27.27 526 3 3 Clay CU/CH very stiff 125 22 100 1.51 5.53
1630 535 22.79 4.11 4 4  Silty Clay to Clay CL very sliff 125 13 100 1.24 521
1645 540 32.68 334 5 5  Clayey Silt to Silly Clay ML/CL very stiff 120 13 100 1.82 >10
1660 545 46.11 2,32 8 8  Sandy Silt to Claysy Silt ML medium dense 115 13 347 80 49 34
16.78 550 80.36 1.22 8 B  Sand to Silty Sand SP/SM medium dense 115 15 60.2 45 57 36
16.93 555 76.63 1.66 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 17 57.2 55 56 36
17.08 56.0 81.70 2,09 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 118 18 60.7 55 58 36
1723 565 151.78 1.96 7 7  Silty Sand to Sandy Silt SM/ML dense 115 34 112.3 40 76 39
1738 570 155.00 227 7 7  Silty Sand to Sandy Silt SM/ML dense 115 34 1143 45 76 39
1753 §7.5 97.16 1.92 7 7  Silly Sand to Sandy Silt SM/ML  medium dense 115 22 714 50 63 37
1768 58.0 12450 178 T 7  Silty Sand 1o Sandy Silt SM/ML  medium dense 115 28 911 45 70 38
1783 585 163.38 2.02 7 7 Silty Sand to Sandy Silt SM/ML dense 115 36 119.1 40 78 39
1798 58,0 15848 207 T 7  Silty Sand to Sandy Silt SM/ML dense 115 a5 11561 40 77 39
1813 585 12855 2,19 T 7 Silty Sand to Sandy Silt SMML dense 115 29 93.0 50 70 38
1830 60.0 13835 223 7 7 Silty Sand to Sandy Silt SMML dense 115 31 99.8 45 72 38
1845 605 260.90 2.08 B @ Sand to Silly Sand SP/SM very dense 115 51 201.8 30 93 41
1860 61.0 30164 214 B 8 Sand to Silty Sand SP/SM very dense 115 55 216.0 30 95 41
1875 615 207.27 2.58 7 7 Silty Sand to Sandy Silt SM/ML dense 115 48 147.9 40 84 40
18.80 62.0 13093 258 7 7 Silty Sand to Sandy Silt SM/ML dense 115 29 93.1 50 70 as
19.05 625 19528 1.99 8 8  Sand to Silty Sand SP/SM dense 116 36 1384 35 82 39
1920 63.0 168.91 230 7 7  Silty Sand to Sandy Silt SM/ML dense 115 38 119.3 45 78 39
1935 635 20540 1.84 8 8 Sand to Silty Sand SP/SM dense 115 37 144.5 35 a3 40
1950 640 219.87 2.3 7 7  Silly Sand to Sandy Silt SM/ML dense 115 48 154.2 40 85 40
1965 645 22168 2.1 a8 B  Sand to Silty Sand SP/SM dense 115 40 154.9 35 85 40
19.80 650 197.37 2.10 7 7  Silly Sand to Sandy Silt SM/ML dense 115 44 137.5 40 82 39
19.98 655 113.90 203 7 7  Silty Sand to Sandy Siit SM/ML  medium dense 115 25 791 50 66 a7
20.13 66.0 100.06 1.18 8 B8  Sand to Silty Sand SP/SM medium dense 115 18 69.2 45 62 a7
20.28 66.5 6295 221 T 7  Silly Sand to Sandy Silt SM/ML  medium dense 115 14 43.4 70 48 35
2043 67.0 3851 3.32 5 5  Clayey Silt to Siity Clay ML/CL hard 120 15 100 215 >10
2058 67.5 6845 147 T 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 15 469 §5 50 35
2073 68.0 5392 242 (-] &  Sandy Silt to Clayey Silt ML medium dense 115 15 36.8 80 43 34
2068 685 2982 3.51 4] 5  Clayey Silt to Silly Clay ML/CL very stiff 120 12 100 1.63 7.85
21.03 690 49.41 1.92 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 11 33.5 80 40 34
21,18 695 90.75 1.18 a 8  Sand to Silty Sand SP/SM  medium dense 115 17 61.3 50 58 36
21,33 700 100.39 137 8 B8  Sand lo Silty Sand SP/ISM medium dense 115 18 676 50 61 37
21,50 705 63.83 3.1 5 5  Clayey Silt to Silty Clay ML/CL hard 120 26 90 383 >10
2165 710 2079 a7 4 4  Silty Clay to Clay CL very sliff 125 12 100 1.10 3.14
2180 715 20.58 4.44 3 3 Clay CcL/CH very stiff 125 16 100 1.09 241
2195 720 2234 5.22 3 3 Clay CL/CH very stiff 125 18 100 1.19 273
2210 725 18.80 3.85 4 4 Silly Clay to Clay CL stiff 125 1 100 0.98 2865
2225 730 19.76 3.70 4 4  Silly Clay to Clay CL very stiff 125 bk | 100 1.03 2,82
2240 735 2494 3.99 4 4  Siity Clay to Clay CL very stiff 125 14 100 1.34 383
2255 740 4752 1.86 7 7  Silly Sand to Sandy Silt SM/ML loose 115 1" 311 85 38 33
2270 745 6292 1.38 7 7 Silty Sand to Sandy Silt SM/ML  mediumdense 115 14 411 65 46 34
2285 750 3224 3.04 5 5  Clayey Sill lo Silty Clay ML/CL very stiff 120 13 100 1.77 7.70
2300 755 1488 2,63 5 5  Clayey Silt to Silty Clay ML/CL stiff 120 [ 100 074 220
2318 760 1342 1.92 5 §  Clayey Silt to Silty Clay ML/CL stiff 120 5 100 0.66 1.92
2333 765 2364 4.30 4 4  Silty Clay to Clay CL very stiff 125 14 100 1.28 335
2348 770 4812 272 ] 6  Sandy Silt to Clayey Silt ML loose 115 14 309 95 38 33
2363 775 4715 3.34 5 5  Clayey Sill to Silty Clay ML/CL hard 120 19 100 264 >10
2378 780 139.16 166 8 8  Sand to Silty Sand SP/SM medium dense 118 25 889 45 89 38
2393 785 181.98 1.82 8 8  Sand to Silty Sand SP/SM dense 115 33 1158 45 77 39
2408 790 17292 2.08 7 7  Silty Sand to Sandy Silt SM/ML dense 115 38 102.8 45 75 39
2423 795 9644 a1 B8 B  Sandy Silt to Clayey Silt ML medium dense 115 28 81.1 75 56 38
2438 800 14678 2.56 T 7 Silty Sand lo Sandy Silt SM/ML dense 115 a3 927 56 70 38
2453 805 23597 2.38 7 7 Silty Sand to Sandy Silt SMWML dense 115 52 148.6 40 84 40
2468 810 20578 2.36 7 7 Silty Sand to Sandy Silt SM/ML dense 115 46 1203 45 80 39
2483 815 179.50 1.96 7 T  Silty Sand to Sandy Silt SM/ML dense 115 40 112.4 45 76 39
2488 820 221.40 1.94 8 8 Sand to Silty Sand SP/SM dense 115 40 138.3 40 82 39
2513 825 164.60 1.72 8 8  Sand to Silty Sand SP/SM dense 115 30 102.5 45 73 38
2528 830 125.62 123 8 8  Sand to Silty Sand SP/SM medium dense 116 23 78.1 45 65 a7
2543 835 10523 1.68 T 7 Silly Sand to Sandy Silt SM/ML  medium dense 115 23 65.2 55 60 B
2558 B840 63.78 3.21 8 8  Sandy Silt to Clayey Silt ML medium dense 115 18 39.4 90 45 34




LANDMARK CONSULTANTS, INC.

Project No: LE11138

CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Pro!ect: Cal Enagx Black Rock 5-8

Date: 6/28/2011

CONE SOUNDING:  CPT-3
Est, GWT {f1). 4 Phi Correlation: 0 0-Schm(78),1-R8C(83),2-PHT(74)

Base Base Avg Avg 1 Est Est Retl Nk: 17
Depth Depth  Tip Friction Soil Soil Density or Density  SPT Norm, % Dens Phi Su

(m) {1y Qc, tsf  Ratio, % Type Classification USCS Consistency {pch N(60) Qein Fines Dr (%) (deg.) (tsf) OCR
2573 B45 10194 2.61 7 7  Silty Sand to Sandy Silt SMML  mediumdense 115 23 62.8 70 59 36
2588 850 150.14 1.68 8 8  Sand to Silty Sand SP/SM dense 115 27 923 45 70 38
2603 855 124.05 1.27 8 8  Sand to Silly Sand SP/SM  medium dense 115 23 76.1 45 64 37
26,17 860 116.10 1.07 B 8  Sand to Silty Sand SP/SM  medium dense 115 21 71.0 45 62 37
2632 865 7829 2.46 6 6  Sandy Silt to Clayey Silt ML medium dense 115 22 47.8 75 51 35
2647 870 10925 1.40 8 8  Sand to Silty Sand SP/SM  medlumdense 115 20 66.5 50 60 36
2662 875 137.94 1.30 8 8  Sand to Silty Sand SP/SM  medium dense 115 25 837 45 67 37
2677 88.0 12264 1.96 7 7  Silty Sand to Sandy Silt SM/ML  mediumdense 115 27 74.2 55 64 37
2692 885 36.72 4.53 4 4  Silty Clay to Clay CL hard 125 21 100 2.01 542
2707 89.0 60.95 231 [} 8  Sandy Silt to Clayey Silt ML medium dense 115 17 36.7 85 43 34
27.22 895 5263 278 6 6  Sandy Silt to Clayey Silt ML locse 115 15 315 95 38 33
27.37 900 3269 333 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 13 100 1.77 6.00
27.52 905 18.87 228 5 5  Clayey Silt to Silty Clay ML/CL sliff 120 8 100 0.95 249
2767 910 18.26 229 5 5  Clayey Sill to Silty Clay ML/CL stiff 120 T 100 0.92 234
2782 915 2264 280 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 117 3.21
2797 920 16.44 245 5 5  Clayey Sill to Silty Clay MUCL stiff 120 T 100 0.81 2.00
2812 925 18.41 3.96 4 4  Silty Clay to Clay CL stiff 125 " 100 0.92 177
2827 930 3250 3.47 5 5§  Clayey Silt to Siity Clay ML/CL very stiff 120 13 100 1.75 5.63
2842 935 3506 3.29 5 5 Clayey Slit to Silty Clay ML/CL very stiff 120 14 100 1.90 621
2857 940 3084 333 5 5  Ctayey Silt to Silly Clay MUCL very stiff 120 12 100 1.65 500
2872 945 2694 3.22 5 5  Clayey Silt to Silty Clay ML/CL very sliff 120 11 100 1.42 4.00
2887 950 19.38 3.46 5 6§  Clayey Silt to Silty Clay ML/CL stiff 120 8 100 0.98 241
29.02 955 17.81 372 4 4  Silty Clay fo Clay CL stiff 125 10 100 087 1.56
2917 960 21.95 4.31 4 4  Silty Clay to Clay CL very stiff 126 13 100 1.13 220
29.32 965 33.37 3.69 5 5  Clayey Silt to Silly Clay ML/CL very stiff 120 13 100 1.80 542
2947 970 5857 291 8 6  Sandy Siltto Clayey Silt ML medium dense 115 17 338 95 40 34
2972 975 8047 221 ] 6  Sandy Silt to Clayey Silt ML medium dense 115 17 348 90 41 34
29,87 98.0 49.04 2,50 6 6  Sandy Silt to Clayey Silt ML loose 115 14 28.2 100 35 33
3002 985 2535 3.39 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 10 100 1.32 343
3018 990 25.80 4,56 4 4  Silty Clay lo Clay cL very stiff 125 15 100 1.35 285
3033 995 2241 4.34 4 4 Silty Clay to Clay CL very sliff 125 13 100 1.15 213
3048 100.0 20.56 3.95 4 4  Silty Clay to Clay CcL very stiff 125 12 100 1.04 1.92
3063 1005 21.97 412 4 4  Silly Clay to Clay CL very stiff 125 13 100 1.12 206
30.78 101.0 27.92 3.56 5 5  Clayey Silt to Silty Clay MUCL very stiff 120 1" 100 147 3.83
3094 1015 28.10 3.81 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 14 100 1.48 3.83
31.09 1020 27.33 4.45 4 4  Silty Clay to Clay CL very stiff 125 16 100 143 2.82
3124 1025 3040 378 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 12 100 1.61 4.18
31.39 1030 2879 3.42 5 5  Clayey Silt to Sty Clay ML/CL very stiff 120 12 100 1.52 3.83
3155 1036 26,05 3.95 4 4  Silty Clay to Clay CcL very stiff 125 15 100 1,35 257
3170 1040 28.00 3.74 5 5§  Clayey Silt to Silly Clay ML/CL very stiff 120 11 100 1.47 3.66
3185 1045 4825 3.09 ] 6  Sandy Silt to Clayey Silt ML foose 115 14 26.8 100 34 33
3200 1050 2810 3.49 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 1 100 1.47 3.58
3216 1055 26.47 3.31 5 5  Clayey Silt to Silty Clay MU/CL very stiff 120 1" 100 1.38 3.28
3231 1060 20,15 3.68 4 4  Silty Clay to Clay cL very stiff 125 12 100 1.00 1.63
3246 1065 2473 3.27 5 5  Clayey Silt to Silly Clay MUCL very stiff 120 10 100 1.27 3.00
3281 107.0 1969 297 5 5  Clayey Silt to Silly Clay ML/CL stiff 120 8 100 0.97 2.06
3277 1075 2628 3.30 5 5  Clayey Silt to Silty Clay MU/CL very stiff 120 11 100 1.36 321
32,82 1080 2494 4.24 4 4  Silty Clay to Clay CL very stiff 125 14 100 1.28 227
33,07 1086 4237 406 5 5  Clayey Silt 1o Silty Clay ML/CL hard 120 17 100 2.3 6.65
3322 109.0 24.07 4,56 3 3 Clay CU/CH very stiff 125 19 100 1.23 1.70
33.38 1095 3176 4,65 4 4  Silty Clay to Clay CcL very stiff 125 18 100 1.68 3.14
3353 1100 2289 432 4 4  Silty Clay to Clay CL very stiff 125 13 100 1.16 1.92
3368 1105 23.51 4,03 4 4  Silty Clay to Clay CL very stiff 126 13 100 1.18 2.00
3383 1110 4082 4.07 5 5  Clayey Silt to Silly Clay MUCL hard 120 16 100 2.21 6.10
3399 1115 4146 4.49 4 4  Silty Clay to Clay CL hard 125 24 100 2.25 4.47
3414 1120 4219 3.99 5 5  Clayey Silt to Silty Clay ML/CL hard 120 17 100 229 6.32
3429 1125 4075 3.83 5 5§  Clayey Silt to Silty Clay ML/CL hard 120 16 100 220 5.88
3444 1130 3245 3.66 5 5  Clayey Silt to Silly Clay MLCL very sliff 120 13 100 1.71 4.00
3459 1135 5525 3.54 5 5  Clayey Silt to Silty Clay MU/CL hard 120 22 100 3.05 >10
3475 1140 4276 3.40 5 5  Clayey Silt to Silty Clay MU/CL hard 120 17 100 2.32 6.21
34,90 1145 2336 2,79 5 5  Clayey Silt to Silty Clay MUCL very stiff 120 9 100 1.18 241
3505 1150 2359 3.82 4 4  Silty Clay to Clay CcL very stiff 126 13 100 1.19 1.84
3520 1155 3292 4.41 4 4  Silty Clay to Clay CL very stiff 125 19 100 1.74 3.07
3536 1160 3876 481 4 4  Silty Clay to Clay CcL hard 125 22 100 2.08 3.83
3551 1165 66.32 297 6 6  Sandy Silt to Clayey Silt ML medium dense 115 19 349 100 41 34
3566 117.0 5219 3.04 (] 6  Sandy Silt to Clayey Silt ML loose 115 15 274 100 34 33
3581 1175 29.21 3.72 5 65  Clayey Silt to Silty Clay ML/CL very stiff 120 12 100 1.52 3.28
3597 1180 29.86 4.39 4 4  Silty Clay to Clay CL very stiff 125 17 100 1.55 257
3612 1185 29.01 4.20 4 4  Siity Clay to Clay CL very stiff 125 17 100 1.50 24
3627 118.0 2669 4.02 4 4  Silty Clay to Clay cL very stiff 126 15 100 1.36 213
3642 1195 23.87 4.05 4 4 Silty Clay to Clay CcL very stiff 125 14 100 1.20 1.77
36.58 1200 29.29 514 4 4 Silty Clay to Clay CL very stiff 125 17 100 1.52 241




CLIENT: Cal Energy CONE PENETROMETER: Middle Earth Geotesting Truck Mounted Electric
PROJECT: Black Rock 5-6 Geothermal Plant -- Calipatria, CA Cone wilh 23 ton reaclion weight

LOCATION: See Site and Boring Location Plan DATE: 6/28/2011

CONE SOUNDING DATA CPT-4
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Project: Cal Energy Black Rock 5-6

LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project No: LE11138

Date: 6/28/2011

CONE SOUNDING:  CPT-4
Est. GWT (fi): 4 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT({74)

Base Base Avg Avg 1 Est Est  Rel Nk 17
Depth Deplh Tip Friction Soil Soll Density or Density  SPT Nom, % Dens. Phi Su

{m) {ft) Qc, tsf  Ratlo, % Type Classification USCS Consistency (pcf) N(60}) Qein Fines Dr (%) (deg) (tsf) OCR
015 05 33.36 284 6 8  Sandy Silt to Clayey Silt ML very dense 115 10 63.1 55 102 42

030 1.0 2586 6.55 3 3 Clay CL/CH very stiff 125 21 85 1.52 >10
045 1.5 23.57 8.50 3 3 Clay CU/CH very stiff 125 19 100 1.38 >10
060 20 2541 7.47 3 3 Clay CL/CH very stiff 125 20 90 1.4¢ >10
075 25 19.30 8.66 3 3 Clay CL/CH very sliff 125 15 100 1.13 >10
083 3.0 B.44 9.57 1 1 Organic Material OL/OH firm 120 8 100 0.49 >10
108 35 785 797 3 3 Clay CUCH firm 125 6 100 045 >10
123 40 6.10 7.89 3 3 Clay CUCH firm 125 5 100 035 >10
138 45 655 7.45 3 3 Clay CL/CH firm 125 5 100 0.37 >10
153 50 19.94 3.87 4 4  Silty Clay to Clay CL very stiff 125 11 75 1.18 >10
168 55 27.52 1.59 6 6  Sandy Silt to Clayey Silt ML medium dense 115 8 509 45 53 35

183 6.0 2700 138 8 6  Sandy Silt to Clayey Silt ML medium dense 115 B 48.8 45 51 35

198 65 19.98 1.79 8 6  Sandy Silt to Clayey Sill ML medium dense 115 6 35.3 55 42 34

213 7.0 6.42 324 3 3 Clay CL/CH firm 125 5 100 0.36 7.56
228 75 575 286 3 3 Clay CL/CH firm 125 5 100 0.32 576
245 8.0 4,77 2,42 3 3 Clay CUCH firm 125 4 100 0.26 4.00
260 85 5,09 197 4 4  Silty Clay to Clay CcL firm 125 3 100 0.28 531
275 9.0 7.53 452 3 3 Clay CL/CH firm 126 6 100 0.42 7.27
290 95 46,98 1.30 T 7  Silty Sand o Sandy Silt SM/ML  medium dense 115 10 728 30 63 37

305 100 68.46 1.46 T 7  Silty Sand to Sandy Silt SM/ML dense 115 15 104.3 25 74 38

320 105 3770 2,60 6 6  Sandy Silt 1o Clayey Silt ML medium dense 115 11 56.5 50 58 36

335 110 36861 163 74 7  Slity Sand to Sandy Silt SM/ML  medium dense 115 8 54.1 40 54 36

350 115 6596 1.03 8 B8  Sand to Slity Sand SP/SM dense 115 12 95,9 20 71 38

365 120 9598 1.34 8 B8 Sand to Silly Sand SP/SM dense 115 17 137.6 20 82 39

380 125 100.43 1.52 8 8  Sand to Silly Sand SP/SM dense 115 18 142.0 20 83 40

395 130 9982 1.45 8 8  Sand to Silty Sand SP/SM dense 115 18 139.2 20 82 40

413 135 8181 1.51 7 7  Silty Sand to Sandy Silt SM/ML dense 115 18 1126 25 76 39

428 140 3267 3.20 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 13 60 1.89 >10
443 145 4476 228 8 6  Sandy Silt to Clayey Silt ML medium dense 115 13 60.0 45 57 36

458 150 9977 1.30 8 8  Sand to Silty Sand SP/SM dense 115 18 132.0 20 81 39

473 155 8833 1.69 7 7  Silty Sand to Sandy Silt SM/ML dense 115 20 116.5 25 e 39

488 160 10971 1.65 8 8  Sand to Silty Sand SP/SM dense 115 20 141.7 25 83 40

503 165 11653 161 8 8  Sand to Silty Sand SP/SM dense 116 21 148.8 20 84 40

518 17.0 12496 1.36 8 8  Sand to Silly Sand SP/SM dense 116 23 157.8 20 86 40

533 175 13066 1.33 ;] 8 Sand to Silty Sand SP/SM dense 115 24 163.2 20 87 40

548 180 11858 1.62 8 8 Sand to Silty Sand SP/SM dense 115 22 146.6 25 84 40

565 185 104.48 1.70 7 7  Silty Sand to Sandy Silt SM/ML dense 115 23 127.8 25 80 38

580 18.0 64.06 295 8 6  Sandy Sill lo Clayey Silt ML medium dense 115 18 775 45 65 37

505 195 12.88 6.02 3 3 Clay CLCH stiff 125 10 100 072 7.00
6.10 20.0 7.7 530 3 3 Clay CUCH firm 125 6 100 0.41 3.14
625 205 7.30 521 3 3 Clay CL/CH firm 125 8 100 039 282
640 210 683 6.54 3 3 Clay CUCH firm 125 5 100 0.36 241
6556 215 533 6.75 3 3 Clay CL/CH firm 125 4 100 027 163
6.70 220 4.68 510 3 3 Clay CL/CH soft 125 4 100 023 1.31
685 225 14.47 407 3 3 Clay CL/CH stiff 125 12 100 0.81 6.88
7.00 23.0 3456 1.67 6 6  Sandy Silt to Clayey Slit ML medium dense 115 10 38.3 55 44 34

718 235 48.80 1.92 7 7  Silty Sand to Sandy Slit SM/ML  medium dense 115 1 53.7 50 54 36

7.33 240 26.28 4.54 4 4  Silly Clay to Clay cL very stiff 125 15 90 1.50 >10
748 245 13.11 3.87 3 3 Clay CL/CH stiff 125 10 100 072 521
763 250 1652 3.62 4 4  Silty Clay to Clay cL stiff 125 9 100 0.92 >10
7.78 255 36,46 1,76 6 6  Sandy Silt to Clayey Silt ML medium dense 115 10 38.7 55 44 34

793 260 1857 3 5 5  Clayey Silt to Silly Clay ML/CL very stiff 120 7 95 1.04 >10
8.08 265 29.50 172 6 6  Sandy Silt to Clayey Silt ML loose 115 8 30.8 65 38 33

823 270 32.04 284 6 8  Sandy Silt to Clayey Silt ML loose 115 9 33.2 75 40 34

838 275 94.50 128 8 8 Sand to Silly Sand SP/SM dense 115 17 97.1 30 T2 38

8.53 28.0 7145 1.78 7 7  Silty Sand to Sandy Silt SM/ML  medium denss 115 16 729 40 63 37

868 285 7908 1.04 8 B8  Sand to Silly Sand SP/SM  medium dense 115 14 80.1 30 66 37

8.85 29.0 8111 178 T 7  Silty Sand {o Sandy Silt SM/ML  medium dense 115 18 816 40 68 37

9.00 295 96.48 161 7 7  Silty Sand to Sandy Silt SM/ML dense 115 21 96.4 35 7 38

9.6 300 13512 1.68 8 8  Sand to Silty Sand SP/SM dense 115 25 134.0 25 81 38

930 305 113.73 1.59 8 8  Sand to Silty Sand SP/SM dense 115 21 112.0 30 76 39

945 31.0 61.39 1,78 7 7  Silty Sand to Sandy Siit SM/ML  medium dense 115 14 60.1 45 57 386

960 315 4227 3.33 5 5  Clayey Silt to Silty Clay MUCL hard 120 17 76 2.43 >10
975 320 1092 297 4 4  Silty Clay to Clay cL stiff 125 ] 100 0.58 3.50
9.90 325 9.80 3.17 4 4  Silty Clay to Clay CcL sliff 125 6 100 0.52 3.00
10.05 33.0 10.40 4,58 3 3 Clay CUCH sliff 125 8 100 0.55 249
1020 335 1393 577 3 3 Clay CL/ICH stiff 1256 1 100 0.78 3.74
10.38 340 13.99 6.13 3 3 Clay CL/CH stiff 126 " 100 0.76 3.66
10.53 345 1891 6.19 3 3 Clay CUCH very stiff 126 15 100 1.05 5,76
1068 350 1509 6.24 3 3 Clay CUCH stiff 125 12 100 0.82 391
1083 355 1356 587 3 3 Clay CUCH stiff 125 11 100 0.73 3.35
1098 36.0 1243 525 3 3 Clay CL/CH stiff 125 10 100 0.66 291
1113 365 1231 451 3 3 Clay CL/CH stiff 125 10 100 0.66 282
11.28 370 1218 5.44 3 3 Clay CL/CH stiff 125 10 100 0.65 273
1143 375 1176 5.36 3 3 Clay CL/CH stiff 125 9 100 0.62 249
11.58 38.0 11.78 5.32 3 3 Clay CLCH stiff 125 9 100 0.62 249
1173 385 11.29 511 3 3 Clay CUCH stiff 128 9 100 0.59 227
1188 39.0 1136 5.34 3 3 Clay CL/CH stiff 125 9 100 0.60 227
1205 395 19.83 2.98 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 8 100 1.09 8.19
1220 400 1928 276 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 8 100 1.08 8.56
1235 405 4385 2.08 <] 6  Sandy Silt to Clayey Silt ML medium dense 115 13 3r.7 70 44 34
1250 41.0 49.58 265 8 6  Sandy Silt to Clayey Silt ML medium dense 115 14 42,4 70 47 35
1265 41,5 6535 1.31 7 7  Silty Sand to Sandy Silt SMML  medium dense 115 15 55.6 45 55 36
12,80 42.0 16.88 2.42 5 5  Clayey Silt to Silty Clay ML/CL stiff 120 74 100 0.92 6.21




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanellia, 1989, refer to Key to CPT logs)

Pro!ect: Cal Energy Black Rock 5-6 Project No: LE11138 Date: 8/28/2011
CONE SOUNDING: ~ CPT-4
Est, GWT (1) 4 Phi Comrelation: 0 0-Schm(78).1-R&C(83),2-PHT(74)

Base Base Avg Avg 1 Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Soil Density or Density SPT Norm % Dens. Phi Su

(m) (ft)  Qc, tsf  Ratio, % Type Classification USCS Consistency (pch) N(60) Qc1in Fines Dr (%) (deg) (1sf) OCR
1295 425 8.22 217 4 4  Silty Clay to Clay CL firm 125 5 100 0.41 1.56
1310 43,0 7.77 3.04 4 4  Silty Clay to Clay cL firm 125 4 100 0.38 1.37
1325 435 2292 247 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 127 >10
13.40 440 40,11 203 6 6  Sandy Silt to Claysy Silt ML loose 115 11 33.2 75 40 34
1358 445 19.83 3.56 4 4  Silty Clay to Clay cL very siiff 125 1 100 1.08 542
1373 450 20.07 4.58 3 3 Clay CL/CH very stiff 125 16 100 1.10 428
13.88 455 2216 574 3 3 Clay CL/CH very stiff 125 18 100 122 4.89
1403 460 2243 5.82 3 3 Clay CLCH very stiff 125 18 100 1.23 4.89
1418 465 16.80 554 3 3 Clay CL/CH stiff 125 13 100 0.90 3.14
1433 470 15.18 5.82 3 3 Clay CUCH stiff 125 12 100 0.81 265
1448 475 2188 6.18 3 3 Clay CL/CH very stiff 125 18 100 120 447
1463 480 2088 6.16 3 3 Clay CL/CH very stiff 125 17 100 114 4.09
1478 485 27861 3.10 5 5  Clayey Silt to Silty Clay MUCL very stiff 120 11 100 1.54 >10
1493 490 4999 1.81 7 7  Silty Sand to Sandy Sit SM/ML  medium dense 115 11 39.3 65 45 34
1610 495 47,94 2.07 3] 6  Sandy Silt to Clayey Silt ML medium dense 115 14 375 70 44 34
1525 500 78.94 1.62 T 7  Silly Sand te Sandy Silt SWML  medium dense 115 18 61.5 50 &8 36
1540 505 118.69 1.83 7 7  Silty Sand to Sandy Silt SMML dense 118 26 92.1 40 70 38
1555 510 15707 201 T 7  Silly Sand to Sandy Silt SM/ML dense 115 35 121.4 40 78 39
1570 515 9343 213 7 7  Silty Sand o Sandy Silt SM/ML  medium dense 115 21 71.9 50 63 37
1585 520 7317 1.1 8 8  Sand to Silty Sand SP/SM  medium dense 115 13 56.1 45 55 38
16.00 525 68.84 1.31 T 7  Silty Sand o Sandy Silt SM/ML  medium dense 115 15 52.5 50 53 35
1615 530 4429 2867 [} 6  Sandy Siit to Clayey Sill ML medium dense 115 13 33.7 85 40 34
1830 535 50.02 1.74 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 1 are 70 44 34
16.45 540 19.52 2.67 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 8 100 1.05 5.42
16.60 545 1449 4.49 3 3 Clay CL/CH stiff 125 12 100 0.75 2.06
16.78 550 1822 470 3 3 Clay CL/CH stiff 1256 15 100 097 2.82
1693 555 2182 433 El 4 Silty Clay to Clay CL very stiff 125 12 100 1.18 4,57
17.08 560 11.85 344 4 4 Siity Clay to Clay CL stiff 125 7 100 0.60 1.84
17.23 56.5 10.01 4.53 3 3 Clay CUCH firm 125 8 100 049 1.14
17.38 570 1438 3.58 4 4  Silty Clay to Clay CcL stiff 125 8 100 0.74 234
1753 6575 1185 4.47 3 3 Clay CL/CH stiff 125 9 100 0.59 1.37
1768 580 2437 277 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 10 100 1.33 6.88
17.83 585 2697 2.33 6 6  Sandy Silt to Clayey Silt ML loose 115 8 19.5 100 24 3
17.98 590 1274 2.44 5 5  Clayey Silt to Silty Clay ML/CL stiff 120 5 100 0.64 241
1813 6595 1205 3.03 4 4 Silty Clay to Clay CL stiff 125 7 100 0.60 1.70
1830 600 19.63 3.77 4 4  Silty Clay to Clay cL very stiff 126 1 100 1.05 3.50
1845 605 26.07 4.99 3 3 Clay CL/CH very stiff 125 21 100 1.42 4.09
1860 610 2291 4,32 4 4  Silly Clay to Clay CL very stiff 125 13 100 1.24 428
1875 615 2515 258 5 5  Clayey Silt to Silly Clay MLCL very stiff 120 10 100 137 6.65
18.90 620 46.65 217 -] 6  Sandy Silt to Clayey Silt ML loose 115 13 329 80 40 34
19.06 625 113.74 1.46 8 8  Sand to Silty Sand SP/SM  medium dense 115 21 79.8 45 66 a7
1920 630 17493 1.93 8 8  Sand to Silty Sand SP/ISM dense 115 32 122.4 40 78 38
1935 635 11851 227 [ 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 26 826 50 67 37
1950 640 9221 1.33 8 8  Sand to Silty Sand SP/SM  mediumdense 115 17 64.1 50 59 36
1965 645 7169 215 7 7  Silly Sand to Sandy Silt SM/ML  medium dense 115 16 4986 65 52 35
19.80 650 109.863 1.60 8 8  Sand to Silly Sand SP/SM  medium dense 115 20 75.7 45 64 37
19.98 655 159.54 W2 8 8  Sand to Silty Sand SP/SM dense 115 29 109.8 40 75 39
2013 660 15125 2.27 7 7  Silty Sand to Sandy Silt SM/ML dense 115 34 103.7 45 74 38
2028 665 70.71 327 6 6  Sandy Silt lo Clayey Silt ML medium dense 115 20 48.3 80 51 35
2043 670 53.21 1.94 7 7  Silty Sand lo Sandy Silt SM/ML  medium dense 115 12 36.2 75 43 34
2058 675 6314 2,03 7 7  Silty Sand to Sandy Silt SMML  medium dense 115 14 42.9 70 47 35
2073 680 9764 1.45 8 8  Sand to Silty Sand SP/SM  medlumdense 145 18 66.1 50 60 36
2088 685 148.78 1.50 8 8  Sand to Silty Sand SP/SM dense 115 27 100.4 40 73 38
2103 69.0 14378 227 7 7  Silty Sand to Sandy Silt SM/ML dense 115 32 96.7 50 71 38
2118 695 8049 279 [} 6  Sandy Silt to Clayey Silt ML medium dense 115 23 54.0 70 54 38
21,33 700 18364 1.68 8 8  Sand to Silty Sand SP/SM dense 115 33 122.8 40 79 39
2150 705 17365 221 7 7  Silty Sand to Sandy Silt SM/IML dense 115 39 115.7 45 7 39
2185 71.0 91.71 1.68 7 7  Silly Sand to Sandy Silt SM/ML  medium dense 115 20 60.9 55 58 36
2180 715 10198 1.30 8 8  Sand to Silty Sand SP/SM  mediumdense 115 19 67.5 50 61 a7
2195 720 13379 211 7 7  Silty Sand {o Sandy Silt SM/ML  medium dense 115 30 88.3 50 69 38
2210 725 10861 240 7 7  Silty Sand to Sandy Silt SM/ML  mediumdense 115 24 71.5 60 63 37
2225 730 6699 2.85 6 6  Sandy Silt to Clayey Silt ML medium dense 115 19 440 80 48 35
2240 735 8016 233 7 7  Silty Sand to Sandy Silt SMML  medium dense 115 18 52.5 70 53 35
2255 740 6527 3.49 3 6  Sandy Silt to Clayey Slit ML medium dense 115 19 426 90 47 35
22,70 745 2333 3.33 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 1.24 447
2285 750 2833 2.67 5 5 Clayey Silt to Silty Clay MUCL very stiff 120 11 100 153 6.10
23.00 755 37.00 2.47 6 6  Sandy Sill lo Clayey Silt ML loose 115 1 23.9 100 30 32
2318 760 74.38 1.60 T 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 17 47.9 65 51 35
2333 765 71.09 1.27 T 7  Silty Sand to Sandy Silt SM/ML  mediumdense 115 16 457 60 49 35
2348 770 66.00 1.82 7 7  Silty Sand to Sandy Slit SM/ML  medium dense 115 15 423 70 47 35
2363 775 12558 1.55 8 8  Sand to Silty Sand SP/SM  medium dense 115 23 80.2 45 66 a7
2378 780 14246 214 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 32 90.8 50 70 a8
2393 785 163.03 1.57 8 8  Sand to Silty Sand SP/SM dense 115 30 103.6 40 74 38
2408 790 114869 3.06 8 6  Sandy Silt to Clayey Silt ML medium dense 115 33 727 85 63 37
2423 795 3027 326 5 5 Clayey Silt to Silty Clay ML/CL very stiff 120 12 100 1864 6.21
2438 B0O 2464 318 5 5  Clayey Silt to Silty Clay MLCL very sliff 120 10 100 1.31 437
2453 805 2861 3.77 5 5§  Claysy Silt to Silty Clay MUCL very stiff 120 1 100 1.54 5.63
2468 81.0 3093 413 4 4 Silty Clay to Clay cL very stiff 125 18 100 1.68 4.57
2483 815 2978 4,47 4 4  Silty Clay to Clay cL very stiff 125 17 100 1.61 4.28
2498 820 3179 3.40 5 5 Clayey Silt to Silly Clay ML/CL very stiff 120 13 100 1.73 6.43
2513 825 5359 2,00 7 7  Silty Sand to Sandy Silt SM/ML loose 118 12 33.2 85 40 34
2528 830 79.87 1.17 8 8  Sand to Silty Sand SP/SM  mediumdense 115 15 49.4 55 52 35
2543 835 6168 2.44 6 6  Sandy Silt o Clayey Silt ML medium dense 115 18 38.1 85 44 34
25,58 840 50.80 2.92 6 6 Sandy Sill lo Clayey Silt ML loose 115 15 31.3 100 38 33




LANDMARK CONSULTANTS, INC.

CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Cal Energy Black Rock 5-6 Project No: LE11138 Date: 6/28/2011
CONE SOUNDING: CPT4
Est. GWT {ft): 4 Phi Corralation: 0 O—Schm(?BM-R&C(BS;z-PHT(N)

Base Base Awg Avg 1 Est Est. Rel. Nk: 17
Depth Depth Tip Friction Soll Soll Density or Density  SPT Norm. % Dens. Phi Su

(m) {f) Qe tsf  Ratio, % Type Classification UsCcs Consistency (pcf) N@E0)  Qcin Fines Dr (%) (deg.) (tsf) OCR
2573 845 6554 2,08 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 16 40.2 75 486 34
2588 850 5332 3.26 6 6  Sandy Silt to Clayey Silt ML loose 115 15 326 100 39 34
2603 855 4153 223 6 6  Sandy Silt to Clayey Silt ML loose 115 12 254 100 32 32
2617 880 3741 323 5 5  Clayey Silt o Silty Clay ML/CL hard 120 15 100 205 8.00
26.32 B86.5 66.69 164 7 7  Silty Sand to Sandy Silt SMML  medium dense 115 15 40.5 70 46 34
2647 87.0 91,91 1,83 7 7  Silty Sand to Sandy Silt SMML  medium dense 115 20 557 65 55 36
2662 875 18237 1.80 8 8  Sand to Silty Sand SP/SM dense 115 33 110.2 45 75 39
2677 680 16148 184 8 8  Sand to Silty Sand SP/SM dense 115 29 97.3 45 72 38
28692 885 14127 1.87 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 31 849 50 68 37
27.07 890 12157 1.78 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 116 27 72.9 85 63 37
2722 895 16226 1.73 8 8  Sand to Silty Sand SP/SM dense 115 30 97.1 45 72 38
27.37 900 17167 2,39 7 7  Silty Sand to Sandy Silt SMML dense 115 38 102.4 50 73 a8
2752 905 18422 249 7 7  Slity Sand to Sandy Silt SM/ML dense 115 41 109.6 50 75 a9
2767 9810 16226 273 7 7  Silty Sand to Sandy Silt SMML dense 115 36 86.3 55 71 38
2782 915 20224 243 7 7  Silty Sand to Sandy Silt SMML dense 115 45 119.8 50 78 38
2797 920 277.88 230 7 7  Silty Sand to Sandy Silt SM/ML dense 115 62 164.2 40 87 40
28,12 925 264.72 2,49 7 7  Silty Sand to Sandy Silt SMML dense 115 59 156.0 45 86 40
2827 930 176.46 2.44 T 7  Silty Sand to Sandy Silt SM/ML dense 115 38 103.8 56 74 38
2842 935 18821 1.74 8 8  Sand to Silty Sand SP/ISM dense 115 34 100.2 45 75 39
2857 940 17099 248 7 7  Silly Sand to Sandy Silt SM/ML dense 115 38 100.1 55 73 38
2872 945 13285 229 rd 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 30 776 60 65 37
28,87 950 20289 1.81 8 8  Sand lo Silty Sand SP/SM dense 115 a7 118.2 45 T 39
28,02 955 186.85 209 T 7  Siity Sand to Sandy Silt SM/ML dense 118 42 108.6 50 75 38
2917 960 171.91 2.47 T 7  Silty Sand to Sandy Siit SM/ML dense 115 38 99.7 55 72 38
2032 965 68168 4.16 5 5  Clayey Silt to Silty Clay ML/CL hard 120 33 95 464 >10
2047 970 4672 3,89 5 §  Clayey Silt to Siity Clay ML/CL hard 120 19 100 2,68 >10
2972 975 10040 1.39 8 8  Sand lo Silty Sand SP/SM  medium dense 115 18 57.8 60 56 36
2987 98.0 54,66 3.36 5 5§  Clayey Silt o Siity Clay ML/CL hard 120 22 100 3.05 >10
3002 985 4939 2.96 8 6  Sandy Silt to Clayey Silt ML loose 115 14 28.3 100 35 33
30.18 930 8196 27 6 6  Sandy Silt to Clayey Silt ML medium dense 115 23 46.8 80 50 35
30.33 985 59.01 391 5 5  Clayey Silt to Siity Clay ML/CL hard 120 24 100 3.30 >10
3048 1000 3637 349 5 5  Clayey Sill to Silty Clay ML/CL very stiff 120 16 100 197 6.00
3063 1005 19.16 4.16 4 4  Silty Clay to Clay CL stiff 125 44 100 095 1.70
30.78 101.0 8148 214 7 7  Silty Sand to Sandy Siit SM/ML  medium dense 1156 18 46.1 75 50 35
30.94 1015 9489 239 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 21 53.6 75 54 36
31.09 1020 61.26 1.81 7 7  Silly Sand to Sandy Silt SM/ML  medium dense 115 14 345 85 41 34
3124 1025 48.28 2.97 6 6  Sandy Silt to Clayey Silt ML loose 115 14 271 100 34 33
31.39 103.0 46.99 3.14 ] 6  Sandy Silt to Clayey Silt ML loose 115 13 26.4 100 33 33
31.565 103.5 3591 3,75 5 5  Clayey Silt lo Silty Clay ML/CL very stiff 120 14 100 1.93 553
31.70 104.0 106.88 3.69 6 6  Sandy Silt to Claysy Silt ML medium dense 115 31 59.7 80 57 36
31.85 1045 17525 2.30 7 7  Silty Sand to Sandy Silt SM/ML dense 115 39 97.6 55 72 38
3200 1050 147.41 172 8 8  Sand to Silty Sand SP/SM  medium dense 115 27 81.9 55 67 37
32.16 1065 10942 259 ¥ 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 24 80.7 70 58 38
3231 1060 18347 1.54 B 8  Sand to Silty Sand SP/SM dense 115 33 101.5 45 73 38
3248 1065 138,22 244 7 7  Silty Sand lo Sandy Silt SM/ML  medium dense 115 31 76.3 65 65 a7
3261 1070 12833 1.86 7 7  Silly Sand to Sandy Silt SMML  medium dense 115 29 707 60 62 37
3277 107.5 19572 227 7 7  Silty Sand to Sandy Silt SM/ML dense 115 43 107.6 50 75 38
32.92 108.0 231.89 234 T 7  Silty Sand to Sandy Silt SM/ML dense 115 52 127.3 50 B8O 39
33.07 1085 11097 4.18 1 11 Overconsolidated Soil i medium dense 120 111 60.8 85 58 36
3322 1080 3211 3.88 5 5§  Clayey Silt to Silty Clay ML/CL very stiff 120 13 100 1.70 4.18
3338 1095 2028 4.18 4 4  Silty Clay to Clay CL very stiff 125 17 100 1.54 2.82
3353 1100 25.10 4.44 4 4  Silty Clay lo Clay CL very stiff 125 14 100 1.29 220
3368 1105 17.01 4.08 4 4  Silty Clay lo Clay CL stiff 125 10 100 0.8 1.20
33.83 111.0 1586 3.79 4 4 Silty Clay to Clay CL stiff 125 9 100 074 1.08
33.99 1115 1544 269 5 5§  Clayey Silt to Silty Clay MLCL stiff 120 6 100 0.72 1,91
3414 1120 22486 369 4 4  Silty Clay to Clay CL very stiff 125 13 100 1.13 1.84
3429 1125 2216 326 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 11 2.34
3444 1130 2176 3.62 5 5  Clayey Silt to Silty Clay ML/CL very sliff 120 9 100 1.08 220
34,59 1135 30.756 6.05 3 3 Clay CL/CH very stiff 125 25 100 1.61 227
3475 1140 31.32 6.02 3 3 Clay CL/CH very stiff 125 25 100 1.65 2,34
34.90 1145 36.17 6.37 3 3 Clay CL/CH very siiff 125 29 100 1.93 291
35.05 1150 39.87 6.11 3 3 Clay CL/CH hard 125 32 100 2.15 3.28
3520 1155 4044 5.30 3 3 Clay CL/CH hard 125 32 100 2.18 3.35
3536 116.0 4881 535 3 3 Clay CL/CH hard 125 39 100 267 437
3551 11656 5024 5.05 4 4  Silty Clay to Clay CcL hard 125 29 100 2.76 5.88
3566 117.0 4454 480 4 4  Silty Clay to Clay CcL hard 125 25 100 242 4.78
3581 117.5 4207 4.86 4 4  Slity Clay to Clay cL hard 125 24 100 2.27 4.28
35.97 118.0 40.91 541 3 3 Clay CL/CH hard 125 33 100 220 3.28
36.12 1185 4936 478 3 3 Clay CL/CH hard 125 as 100 2.70 428
36.27 119.0 8196 4,27 3 3 Clay CLU/CH hard 125 66 100 462 >10
3642 1195 14544 2,76 3 3 Clay CL/CH hard 125 116 70 8.35 >10
36.56 120.0 152.86 1.68 3 3 Clay CL/CH hard 125 122 55 8.79 >10
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See Site and Boring Location Plan
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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Cal Energy Black Rock 5-6 Project No: LE11138 Date: 6/28/2011
CONE SOUNDING:  CPT-5
Est. GWT (It) 4 Phi Correlation: 0 0-Schm{78),1-R&C(63) 2-FHT(74)

Base Base Avg Avg 1 Est Est. Rel. Nk: 17
Depth Deplh Tip Friction Soil Soll Density or Density SPT Norm, % Dens, Phi Su

(m) [({}] Qg, Isf Ratio, % Type Classification USCS Consistency (pch N(60) Qcin Fines Dr (%) (deg.) (tsf) OCR
015 05 30.84 3.48 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 12 60 1.81 >10
0.30 1.0 26.34 572 3 3 Clay CL/CH very stiff 125 21 80 1.55 >10
0.45 1.8 18.84 7.48 3 3 Clay CUCH very stiff 125 15 100 1.10 >10
0.60 20 15.90 68.34 3 3 Clay CUCH stiff 125 13 100 0.93 >10
075 25 16.32 9.05 3 3 Clay CUCH stiff 125 12 100 0.89 >10
083 3.0 10.13 10.19 3 3 Clay CL/CH stiff 125 ] 100 0.59 >10
1.08 3.5 5.38 10.89 1 1 Organic Material OL/OH fim 120 5 100 0.30 >10
123 40 972 7.97 3 3 Clay CUCH sliff 125 8 100 0.56 >10
138 45 6.88 8.73 3 3 Clay CUCH firm 125 B 100 0.39 >10
1563 5.0 11.55 244 5 5  Clayey Silt to Silty Clay ML/CL stiff 120 5 80 0.66 >10
1.68 55 7.20 6.59 3 3 Clay CU/CH firm 125 B 100 0.41 >10
183 60 39.50 1.54 7 7 Silly Sand to Sandy Silt SM/ML  medium dense 1156 ] 711 35 62 37

198 65 31,79 1.85 ] & Sandy Sill to Clayey Silt ML medium dense 115 ] 56.0 45 55 36

213 70 29.74 1.98 B G  Sandy Sill to Clayey Silt ML medium dense 115 8 51.3 50 53 35

228 75 10.52 532 3 3 Clay CUCH stiff 126 8 100 080 >10
245 80 10.80 1.78 5 5  Clayey Silt to Silty Clay ML/CL stiff 120 4 75 0861 >10
2860 85 12.29 2,04 5 5 Clayey Silt to Silly Clay ML/CL stiff 120 5 75 0.70 >10
275 90 719 3.31 3 3 Clay CL/CH firm 125 8 100 044 7.85
280 95 3.75 3.91 3 3 Clay CL/CH soft 125 3 100 0.20 241
3.05 100 557 378 3 3 Clay CL/CH firm 125 4 100 0.30 4.00
320 105 10.33 3.07 4 4 Silty Clay to Clay CL stiff 1285 ] 95 0.58 >10
335 110 80.55 2,01 7 7 Silly Sand to Sandy Silt SM/ML dense 115 18 1183 30 w7 39

350 115 13223 1.37 8 8  Sand to Silly Sand SP/SM very dense 115 24 1913 15 92 41

365 120 98.28 1.60 7 7  Silty Sand to Sandy Siit SM/ML dense 115 22 140.2 20 82 40

380 125 70.38 1.69 7 7  Silty Sand to Sandy Silt SM/ML dense 115 16 8.0 30 72 38

395 130 39.66 1.75 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 g9 55.0 40 55 36

413 135 93.31 1.35 B8 8  Sand to Silty Sand SP/SM dense 115 17 127.8 20 80 39

428 140 131.20 1.49 8 B  Sand to Silty Sand SP/SM dense 115 24 177.3 20 89 41

443 145 11067 1.46 8 8  Sand to Silty Sand SP/SM dense 115 20 1477 20 84 40

458 150 65.24 1.3 7 7 Silty Sand to Sandy Sill SM/ML  medium dense 118 14 86.0 35 68 38

473 155 39.46 1.67 7 7 Silty Sand to Sandy Silt SM/ML  medium dense 115 ) 51.4 40 53 35

488 18.0 46.02 1.76 7 7  Siity Sand to Sandy Silt SM/ML  medium dense 115 10 59.3 40 57 36

503 165 61.36 1.22 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 14 78.1 30 65 37

518 170 7747 1.42 T 7 Silty Sand to Sandy Silt SMML dense 115 17 97.5 25 72 38

533 1756 59.65 2,00 T 7 Silty Sand to Sandy Silt SMML  medium dense 115 13 743 40 64 37

548 18.0 54.73 1.64 7 7  Silty Sand to Sandy Silt SMW/ML  medium dense 118 12 67.4 35 61 37

565 185 97.19 1.51 -] 8  Sand to Silty Sand SP/SM dense 115 18 118.5 25 77 39

580 19.0 97.40 1.64 7 7  Silty Sand to Sandy Silt SM/ML dense 115 22 117.6 30 77 39

585 19.5 36.34 4.93 4 “ Silty Clay to Clay CL hard 125 21 75 210 >10
6.10 200 12.59 526 3 3 Clay Ccl/cH stiff 125 10 100 0.70 654
625 206 11.41 6,03 3 3 Clay CL/CH stiff 125 L] 100 063 531
640 210 10.83 6,10 3 3 Clay CuCH stiff 125 9 100 0.60 468
6.55 215 10,38 6,30 3 3 Clay CL/CH stiff 125 a 100 0.57 4.28
670 220 16.24 6.95 3 3 Clay CL/CH stiff 125 13 100 0.91 8.70
6.85 225 17.42 7.07 a 3 Clay CL/CH stiff 126 14 100 098 9.79
7.00 230 17,27 4.19 4 4  Silly Clay to Clay CL sliff 125 10 100 0.97 >10
7.18 235 11.24 4,90 3 3 Clay CL/CH stiff 125 ) 100 0.61 4.28
733 240 850 522 3 3 Clay CL/CH firm 125 7 100 0.45 273
748 245 9.15 598 3 3 Clay CL/CH firm 1256 7 100 0.49 3.00
763 250 3174 195 4] 6 Sandy Silt to Clayey Silt ML medium dense 115 ] 33.8 60 40 34

778 255 34.86 227 ] 6  Sandy Silt to Clayey Silt ML medium dense 115 10 36.8 65 43 34

793 260 2322 2,67 5 5  Clayey Silt to Siity Clay MLCL very stiff 120 8 B5 1.32 >10
8.08 265 1333 3.38 4 4 Silty Clay to Clay cL stiff 125 a8 100 0.73 6.10
823 270 2991 2,59 6 8  Sandy Sill to Clayey Silt ML loose 115 ] 30.8 75 38 a3

838 275 6285 128 7 7 Silty Sand to Sandy Siit SM/ML  medium dense 115 14 64.4 40 59 36

853 280 80.35 1.91 7 7 Silty Sand to Sandy Silt SM/ML  medium dense 115 20 91.7 40 70 38

868 285 125.00 1.88 T 7  Silty Sand to Sandy Silt SM/ML dense 115 28 126.0 30 79 39

BB5 29.0 133.89 1.87 7 7 Silty Sand to Sandy Silt SM/ML dense 115 30 134.0 30 81 39

9.00 295 78.60 223 T ¥ Silty Sand to Sandy Silt SM/ML  medium dense 115 17 78.1 45 65 37

915 300 2390 4,18 4 4  Silty Clay to Clay CL very stiff 125 14 100 1.35 >10
930 305 31.32 3.55 5 &  Clayey Sill to Silly Clay ML/CL very stiff 120 13 85 1.78 >10
945 310 7120 1.82 T 7 Silty Sand to Sandy Silt SM/ML  medium dense 115 18 68.2 45 62 37

960 315 75.20 2.08 7 7 Silly Sand to Sandy Sill SM/ML  medium dense 115 17 T%T 45 a3 37

975 320 99.92 2,71 8 &  Sandy Sill to Clayey Silt ML dense 115 28 85.9 45 71 38

990 325 20.35 6.38 3 3 Clay CL/CH very sliff 125 18 100 1.14 7.13
1005 330 14.19 555 3 3 Clay CL/CH stiff 125 th 100 0.77 3.91
1020 335 12.05 7.08 3 3 Clay CL/CH stiff 125 10 100 0.65 3.07
1038 340 9.49 6.73 3 3 Clay CL/CH firm 125 ] 100 0.489 2,06
1053 345 6.54 673 3 3 Clay CL/CH firm 125 5 100 0.32 1.20
1068 350 8.97 8.01 3 3 Clay CL/CH firm 125 7 100 0.46 1.84
1083 355 10.72 7.40 3 3 Clay CL/CH stiff 125 9 100 0.58 234
1098 386.0 9.32 7.98 3 3 Clay CL/CH firm 1285  f 100 0.48 1.84
11.13 365 7.18 6.96 3 3 Clay CL/CH firm 125 6 100 0.35 1.25
11.28 370 8.16 5.99 3 3 Clay CLUCH firm 125 T 100 0.41 1.50
1143 375 9.16 5.39 3 3 Clay CL/CH firm 125 7 100 047 1.70
11.568 38.0 9.42 530 3 3 Clay CL/CH firm 125 8 100 0.48 177
11.73 385 8.79 5.36 3 3 Clay CL/CH firm 125 7 100 0.44 1.56
11.88 39.0 8.08 4.96 3 3 Clay CL/CH firm 125 6 100 0.40 1.37
1205 395 8.08 476 3 3 Clay CL/CH firm 125 8 100 0.40 1.3
1220 400 785 4.47 3 3 Clay CL/CH firm 125 8 100 0.38 1.20
1235 405 7.05 424 3 3 Clay CL/CH fim 126 6 100 0.34 1.08
1250 41.0 7.58 4.02 3 3 Clay CuCH firm 125 6 100 0.37 1.14
1265 415 6.79 3.64 3 3 Clay CL/CH firm 125 5 100 032 1.00
12.80 420 6.58 3.62 3 3  Clay CL/CH firm 125 5 100 0.31 0.96




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Cal Energy Black Rock 5-6 Project No: LE11138 Date: 6/28/2011
CONE S8OUNDING:  CPT-5
Est. GWT (f): 4 Phi Correlation: 0 0-Schm{(78),1-R&C(83).2-PHT{74)

Base Base Avg Avg 1 Est Est Rel Nk: 17
Depth Depth Tip Friction Soll Soll Density or Density  SPT Norm. % Dans. Phi Su

(m) () Qe tsf  Ratio, % Type Classification UsSCcs Consistency (pef) N@©0)  Qcin Fines Dr (%)  (dea) (tsf) OCR
1285 425 637 3,63 3 3 Clay CL/CH firm 125 5 100 0.30 0.91
13.10 430 6.58 3.54 3 3 Clay CL/CH fim 125 5 100 031 0.93
1325 435 8.18 452 3 3 Clay CL/CH firm 125 7 100 040 1.20
1340 440 13.11 518 3 3 Clay CucH stiff 125 10 100 0.69 234
1358 445 1081 4,80 3 3 Clay CUCH sliff 125 9 100 0.55 1.70
1373 450 10.26 553 3 3 Clay CL/CH stiff 125 8 100 0.52 1.56
1388 455 10.69 465 3 3 Clay CL/CH stiff 125 9 100 0.54 1.63
14,03 460 11.24 6.86 3 3  Clay CL/CH stiff 125 9 100 0.58 1.70
14,18 46.5 11.74 6,95 3 3 Clay CL/CH stiff 125 9 100 0.60 1.84
14.33 470 9.75 4.89 3 3 Clay CUCH firm 125 8 100 0.49 137
1448 475 10.7¢ 375 3 3 Clay CL/CH stiff 125 9 100 055 1.56
1483 48.0 15.82 578 3 3 Clay CL/CH stiff 125 13 100 0.84 273
1478 485 5227 298 6 6  Sandy Silt to Clayey Silt ML medium dense 115 15 41.0 75 46 34
1483 490 11068 1.98 T 7  Silty Sand to Sandy Siit SMML  medium dense 115 25 86.3 45 68 38
1510 495 119.189 2.20 7 7  Silty Sand to Sandy Silt SM/ML dense 115 26 926 45 70 38
1625 50.0 202.04 2.10 T4 7  Silty Sand to Sandy Silt SMML dense 115 45 156.3 35 86 40
1540 505 22391 226 7 7  Silty Sand to Sandy Silt SM/ML dense 115 50 172.5 35 89 40
1555 51.0 148.89 216 7 7  Silty Sand to Sandy Silt SM/ML dense 115 a3 114.2 40 76 39
15,70 51.5 10346 264 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 23 791 55 66 37
1585 520 26,02 528 3 3 Clay CL/CH very sliff 125 21 100 1.43 510
16.00 525 2343 594 3 3 Clay CL/CH very stiff 125 19 100 128 418
16.15 530 2557 570 3 3 Clay CL/CH very stiff 125 20 100 141 478
1630 535 26.04 6.16 3 3 Clay CL/ICH very stiff 125 21 100 143 4.89
16.45 540 2766 4.91 3 3 Clay CUCH very stiff 125 22 100 1.53 534
1660 545 28,67 3.77 5 5  Clayey Silt to Slily Clay ML/CL very stiff 120 1" 100 1:69 >10
16.78 550 17.89 4,52 3 3 Clay CL/CH stiff 125 14 100 0.95 273
1683 555 38.09 3.40 5 5  Clayey Silt to Silty Clay ML/CL hard 120 15 100 214 >10
17.08 56.0 82,58 1.98 7 7  Silly Sand to Sandy Silt SM/ML  medium dense 115 18 60.6 55 58 38
17.23 565 186.71 1,72 8 8  Sand to Silty Sand SP/SM dense 115 36 143.8 35 83 40
17.38 570 14598 2.30 7 7  Silty Sand to Sandy Silt SM/ML dense 1156 32 106.4 45 74 38
1753 575 12843 215 7 7  Silty Sand to Sandy Siit SM/ML dense 115 28 93.2 45 70 38
1768 580 14769 1.80 8 8  Sand to Silly Sand SP/SM dense 15 27 106.8 40 74 38
17,83 585 23545 218 7 7  Silty Sand to Sandy Slit SMWML dense 115 52 169.7 35 88 40
1798 590 222.01 215 7 7  Silly Sand to Sandy Silt SM/ML dense 115 49 159.4 35 a6 40
1813 685 13442 2,78 7 7  Silty Sand to Sandy Silt SM/ML dense 115 30 96.2 55 71 38
1830 60.0 127.97 1.75 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 1158 28 91.2 45 70 38
16.45 605 9287 246 T 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 21 68.0 60 60 36
1860 610 5667 3.89 5 5  Clayey Silt to Silty Clay ML/CL hard 120 23 90 3.22 >10
1875 615 44.31 3.94 5 5 Clayey Silt to Silty Clay ML/CL hard 120 18 100 249 >10
1890 62.0 46.13 4,14 5 5  Clayey Silt to Silty Clay MUCL hard 120 18 100 2,60 >10
19.05 625 159.84 209 7 7  Silty Sand to Sandy Silt SM/ML dense 115 36 111.9 45 76 39
19.20 63.0 187.72 259 7 7  Silty Sand to Sandy Silt SMML dense 118 42 131.0 45 80 39
19.35 635 296.50 2,54 7 7  Silty Sand to Sandy Silt SM/ML very dense 115 66 206.1 35 94 41
1950 640 29768 257 7 7  Silty Sand 1o Sandy Silt SM/ML very dense 115 66 206.3 35 94 41
1965 645 301.38 237 7 7  Siity Sand to Sandy Silt SM/ML very dense 115 67 208.1 35 94 41
1980 650 25883 260 7 7  Silty Sand to Sandy Silt SM/ML dense 118 58 178.2 40 920 41
1998 655 188.04 243 7 7  Silty Sand to Sandy Siit SM/ML dense 115 42 129.0 45 80 39
2013 660 255.39 2.25 7 7  Silty Sand to Sandy Silt SM/ML dense 115 &7 174.6 35 89 40
2028 66.5 269.16 233 7 7  Silly Sand to Sandy Sill SM/ML very dense 115 60 183.5 35 90 41
2043 670 16255 221 7 7  Silly Sand lo Sandy Sift SM/ML dense 115 36 110.4 45 7% 39
20.58 67.5 208.08 1.80 8 8  Sand to Silly Sand SP/SM dense 115 38 140.9 35 83 40
20.73 88.0 77.38 404 5 5  Clayey Silt to Silty Clay MU/CL hard 120 31 85 443 >10
20.88 685 4486 3.66 5 5  Clayey Silt to Silly Clay ML/CL hard 120 18 100 252 >10
24.03 69.0 3013 4.50 4 4 Silty Clay lo Clay CL very stiff 125 17 100 1.65 5.53
2118 69.5 46.83 3.55 5 5  Clayey Silt to Silty Clay MUCL hard 120 19 100 263 >10
2133 700 6535 213 7 7  Silty Sand to Sandy Siit SMML  medium dense 115 15 435 70 48 35
2160 705 59.61 177 7 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 13 39.6 70 45 34
2165 71.0 17.35 3.34 5 5  Clayey Silt to Silly Clay ML/CL stiff 120 T 100 0.89 3.07
2180 715 1512 3.36 4 4  Silty Clay to Clay CL stiff 125 9 100 0.76 1.84
2196 720 1363 507 3 3 Clay CL/CH stiff 125 1" 100 067 1.25
2210 725 12 58 489 3 3 Clay CL/CH stiff 125 10 100 061 1.14
2225 730 1271 4.15 3 3 Clay CUCH stiff 125 10 100 0.62 1.14
2240 735 26.72 368 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 17 100 1.44 5.53
2255 740 47.69 281 6 6  Sandy Siit to Clayey Silt ML loose 115 14 30.9 g5 38 33
2270 745 5289 2.59 6 6  Sandy Silt to Clayey Silt ML medium dense 115 156 342 90 41 34
2285 750 37,88 3.40 5 5  Clayey Silt to Siity Clay ML/CL hard 120 15 100 2,08 >10
2300 755 51,69 2,65 6 &  Sandy Silt to Clayey Silt ML loose 1156 15 33.2 90 40 34
23.18 76,0 46.88 3.09 <] 6  Sandy Silt to Clayey Silt ML loose 115 13 30.0 100 37 33
2333 7865 3311 498 3 3 Clay CL/CH very stiff 125 26 100 1.81 428
2348 770 7123 1.91 7 7  Silty Sand to Sandy Siit SM/ML  medium dense 115 16 453 70 49 35
2363 775 27.98 4.33 4 4 Silty Clay to Clay CL very stiff 125 18 100 1.51 409
2378 780 6477 220 g6 7  Silty Sand to Sandy Silt SM/ML  medium dense 115 14 41.0 75 46 34
2393 785 8743 2,69 6 6  Sandy Silt to Clayey Siit ML medium dense 115 25 652 70 55 36
24,08 790 22326 238 7 7  Silty Sand 1o Sandy Silt SM/ML dense 115 50 140.5 45 83 40
2423 795 281.03 268 7 7  Silty Sand to Sandy Silt SM/ML dense 115 62 176.3 40 89 40
2438 800 21808 239 7 7  Silty Sand to Sandy Silt SM/ML dense 115 48 136.4 45 82 39
2453 805 15911 1.83 7 7  Silty Sand to Sandy Silt SM/ML dense 115 35 88.3 45 72 38
2468 810 14095 1.82 8 8  Sand to Silty Sand SP/SM  medium dense 115 28 87.7 50 89 38
2483 815 180,55 1.61 8 8  Sand to Silty Sand SP/SM dense 118 33 112.4 40 76 39
2498 820 157.03 215 7 7  Silty Sand to Sandy Silt SM/ML dense 115 35 97.2 50 72 38
25143 825 133,98 1.62 8 8  Sand to Silty Sand SP/SM medium dense 115 24 827 45 67 37
2528 830 14940 1.59 8 8  Sand to Silty Sand SP/SM dense 115 27 92.0 45 70 38
2543 B35 9577 224 7 7  Silty Sand to Sandy Silt SMWML  medium dense 115 21 58.8 65 57 36
2558 B84.0 17548 252 7 7 Silty Sand to Sandy Silt SMWML dense 115 39 107.5 50 75 38




Project: Cal Energy Black Rock 5-6

LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project No: LE11138

Date: 6/28/2011

CONE SOUNDING: ~ CPT-5
Est. GWT (ft): 4 Phi Correlation: 0 0-Schm|(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg 1 Est. Est. Rel. Nk: 17
Depth Deplh Tip Friction Soil Soll Densily or Density SPT Norm, % Dens. Phi Su

(m) (fty  Qc. tsf  Ratio, % Type Classification USCS Consistency (pcf) N(60) Qcin Fines Dr (%) (deg)) (tsf) OCR
2573 845 27222 241 7 7  Silty Sand lo Sandy Silt SMML dense 115 60 166.3 40 [:1:] 40
25868 850 189,03 250 7 7  Silty Sand to Sandy Sill SMML dense 115 42 115.2 50 77 3g
2603 855 15067 1.81 8 8  Sand to Silty Sand SP/SM  medium dense 115 27 916 50 70 38
2817 860 191.91 1.94 8 8  Sand to Silly Sand SP/SM dense 115 35 116.3 45 77 39
2632 865 19232 241 7 7  Silty Sand to Sandy Silt SMML dense 115 43 116.3 50 4 39
2647 870 189586 243 7 7  Silty Sand to Sandy Silt SM/ML dense 115 42 114.3 50 76 38
2662 875 18822 228 7 7  Silty Sand to Sandy Silt SM/ML dense 115 42 113.2 50 76 39
26,77 880 22618 224 4 7  Silty Sand to Sandy Silt SM/ML dense 115 50 1357 45 82 38
2692 885 18216 230 7 7  Silly Sand to Sandy Silt SM/ML dense 115 40 109.0 50 75 38
2707 890 12475 1.69 8 8  Sand to Silly Sand SP/SM  medium dense 115 23 745 55 64 37
2722 895 12336 1.67 8 8  Sand to Silty Sand SP/SM  medium dense 115 22 73.5 55 63 37
2737 900 8166 281 6 6  Sandy Silt to Clayey Silt ML medium dense 115 23 48.5 80 51 35
2752 905 2796 482 3 3 Clay CL/CH very stiff 126 22 100 1.49 273
2767 910 1664 3.42 4 4 Silty Clay to Clay CL stiff 125 10 100 0.82 1.50
2782 915 1361 247 5 6  Clayey Silt to Slity Clay MUCL stiff 120 5 100 064 1.43
27.97 92.0 11.16 1.81 5 5  Clayey Silt to Siity Clay MUCL firm 120 4 100 050 1.06
2812 925 1140 233 5 5  Clayey Silt to Silty Clay MUCL stiff 120 5 100 0.51 1,09
2827 930 2612 384 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 10 100 1.37 3.83
2842 935 5295 2.68 6 6  Sandy Slit to Clayey Silt ML loose 115 15 30.9 100 38 33
28.57 940 52.84 245 8 6  Sandy Silt to Clayey Silt ML loose 115 15 30.7 95 38 33
2872 945 2268 503 3 3 Clay CL/CH very stiff 125 18 100 147 1.84
2887 950 2877 461 4 4 Silty Clay to Clay CcL very stiff 125 16 100 153 328
2902 955 34.84 486 3 3 Clay CUCH very stiff 125 28 100 1.88 343
2917 960 38.25 4.06 5 5  Clayey Silt to Silty Clay MUCL hard 120 186 100 2.08 6.76
2932 965 2405 472 3 3 Clay CL/CH very stiff 125 19 100 1.25 2.00
2947 970 2338 6.86 3 3 Clay CUCH very stiff 125 19 100 1.21 1.84
2972 975 20.01 6.29 3 3  Clay CLUCH very stiff 125 16 100 1.01 1.43
2987 980 1679 485 3 3 Clay CL/CH stiff 126 13 100 0.82 1.14
3002 985 1523 3.64 4 4 Silty Clay to Clay CL stiff 125 -] 100 0.72 1.20
30.18 980 2269 3.06 ] 5  Clayey Silt to Silly Clay MUCL vary stiff 120 9 100 1.16 282
3033 995 29,17 247 6 6  Sandy Silt to Clayey Silt ML very loose 115 8 16.5 100 19 31
30.48 1000 23.98 2.95 5 5  Clayey Silt to Silty Clay ML/CL very stiff 120 10 100 124 3.07




DEFINITION OF TERMS

PRIMARY DIVISIONS SYMBOLS SECONDARY DIVISIONS
D
Gravels F - | GW | Well graded gravels, gravel-sand mixtures, litlle or no fines
Clean gravels (less |A
than 5% fines) |- . )
GP | Poorly graded gravels, or gravel-sand mixtures, little or no fines
More than half of

coarse fraction is

larger than No. 4 GM | Silly gravels, gravel-sand-silt mixtures, non-plastic fines

Gravel with fines

sieve
Coarse grained soils More GC | Clayey gravels, gravel-sand-clay mixtures, plastic fines
than half of material is
larger that No. 200 sieve Sands SW | Well graded sands, gravelly sands, little or no fines

Clean sands (less
than 5% fines)

SP | Poorly graded sands or gravelly sands, little or no fines
More than half of

coarse fraction is
smaller than Na. 4
sieve

SM | Silty sands, sand-silt mixtures, non-plastic fines

Sands with fines
SC | Clayey sands, sand-clay mixtures, plastic fines

PR b
] S
%

—l

Silts and clays ML | Inorganic silts, clayey silts with slight plasticity

CL | Inorganic clays of low to medium plasticity, gravely, sandy, or lean clays

\

Liquid limit is less than 50%

==
-

Fine grained soils More OL | Organic silts and organic clays of low plasticily

than half of material is
smaller than No. 200 sieve Silts and c|ays

MH | Inorganic silts, micaceous or diatomacsous silty soils, elastic silts

pr—
=

CH | 'norganic clays of high plasticity, fat clays

N

Liquid limit is more than 50% T
;; OH | Organic clays of medium to high plasticity, organic silts
e e
Highly organic soils m PT | Peat and other highly organic soils
GRAIN SIZES
. Sand Gravel
Silts and Clays . Cobbles Bouiders
Fine Medium  Coarse Fine Coarse
200 40 10 4 34" 3" T2
US Standard Series Sieve Clear Square Openings
Clays & Plastic Silts Strength ** Blows/ft. *

Sands, Gravels, etc. Blows/ft. * Very Soft 0-0.25 0-2

Very Loose 0-4 Soft 0.25-05 2-4

Loose 4-10 Firm 05-1.0 4-8
Medium Dense 10-30 Stiff 1.0-2.0 8-16
Dense 30-50 Very Stiff 2.0-40 16-32

Very Dense Over 50 Hard Over 4.0 Over 32

* Number of blows of 140 Ib. hammer falling 30 inches to drive a 2 inch O.D. (1 3/8 in. 1.D.) split spoon (ASTM D1586).
** Unconfined compressive strength in tons/s.f. as determined by laboratory testing or approximated by the Standard
Penetration Test (ASTM D1586), Pocket Penetrometer, Torvane, or visual observation.

Type of Samples:
u Ring Sample EI Standard Penetration Test IShery Tube @ Bulk (Bag) Sample

Drilling Notes:

1. Sampling and Blow Counts
Ring Sampler - Number of blows per foot of a 140 Ib. hammer falling 30 inches.
Standard Penetration Test - Number of blows per foot.
Shelby Tube - Three (3) inch nominal diameter tube hydraulically pushed.

2. P. P. = Pocket Penetrometer (tons/s.f.).

3. NR = No recovery.

4. GWT ¥ = Ground Water Table observed @ specified time.

LANDMARK

Geo-Engineers and Geologists

Project No. LE11138 Key to Logs B-41




Simplified Soil Classification Chart
After Robertson & Campanella (1989)

1000

Geotechnical Parameters from CPT Data:
Equivalent SPT N(60) blow count = Qc/(Qc/N Ratio)
N1(60) = Cn*N(60) Normalized SPT blow count

3 1k | | I =
410 ] Cn = 1/(p'0)*0.5 < 1.6 max. from Liao & Whitman (1986)
4 " ] p'o = effective overburden pressure (tsf) using unit densities
E - il given below and estimated groundwater table.
f Dr = Relative density (%) from Jamiolkowski et. al. (1986) relationship
u_,_lOO-E- T—_‘ = -98 +68*log(Qc/p'o”0.5) where Qc, p'o in tonne/sgm
& G 3 Note: 1 tonne/sqm = 0.1024 tsf, 1 bar =1.0443 tsf
= - - Phi = Friction Angle estimated from either:
5 7 il 1. Roberton & Campanella (1983) chart:
g 10— -] Phi = 5.3 + 24*(log(Qc/p'0))+3(log(Qc/p'0))*2
LéJ E E 2. Peck, Hansen & Thornburn (1974) N-Phi Correlation
8 = 3. Schmertman (1978) chart [Phi = 28+0.14*Dr for fine uniform sands]
: Su = undrained shear strength (tsf)
= (Qc-p'o)/Nk where Nk varies from 10 to 22, 17 for OC clays
| T T T T T T T OCR = Qverconsolidation Ratio estimated from Schmertman (1978)
0 I 2 3 4 5 6 7 8 chart using Su/p'o ratio and estimated normal consolidated Su/p'o
FRICTION RATIO (%)
 Variation of Qc/N Ratio with Grain Size |
10 10
—_— ke _—
9 : . " 1K 9
+ All Imperial Valley Sites (Est. D50) 5
= o Robertson & Campanella (1985) Relationship - :
2 7 s ionshi - £ - 7
= -+ Adopted Relationship for Imperial Valley e m .
8 o ® Youd & Bennett (1983) Imperial Valley Sites A B 6
iy 5 B !mperial Valley Sites with Lab D50 5
S 4| 4
}
8 3 e : }—Sand.o Sity Sand | 3
4 . : Sandy Silt
2 |- g T W KSandy S Clayey. Si 2
1 L e _E* ycidin vav&lttn-&umy—i 1
0 4 o) Cfﬂ_\‘ — s i i PN S VT S W Y . s il o
0.0001 0.001 0.01 0.1 1
Median Grain Size, D50 (mm)
Note: Assumed Properties and Adopted Qc/N Ratio based on correlations from Imperial Valley, California soils
| Table of Soil Types and Assumed Properties | !
Soll Density R&C  Adopted Est. Fines D50 I Su 1
Zone Classification ucs (pef) Qc/N Qc/N P! (%) (mm) | (tsf) Consistency ‘
1 Sensitive fine grained ML 120 2 2 NP-15  65-100 0.020 | 0-0.13 very soft
It 2 Organic Material OL/OH 120 1 1 -- - - ' 0.13-.25 soft
r 3 Clay CL/CH 125 1 1.25 25-40+ 90-100 0.002 ||0.25-0.5 firm \
4 Silty Clay to Clay CL 125 1.5 2 15-40 90-100 0.010 i‘ 0.5-1.0 stiff
‘ 5 Clayey Silt to Silty Clay ML/CL 120 2 275 5-25 90-100 0.020 H 1.0-2.0 very stiff [
} 6 Sandy Silt to Clayey Siit ML 115 25 3.5 NP-10 65-100 0.040 \i >2.0 hard
| S :
|7 Silty Sand to Sandy Silt SM/ML 115 3 5 NP 35-75 0.075 I Dr (%) Relative Density
| 8 Sand to Silty Sand SP/SM 115 4 6 NP 5-35 0.150 |" 0-15  veryloose
9 Sand SP 110 5 6.5 NP 0-5 0.300 15-35 loose
10 Gravelly Sand to Sand SW 115 6 7.5 NP 0-5 0.600 35-65 medium dense
11 Overconsolidated Soil - 120 1 1 NP 80-100 0.010 ) 65-85 dense ‘
12 Sand to Clayey Sand SP/SC 115 2 2 NP-5 -- --- [! >85  verydense |
Geo-Engineers and Geologists Plate
Project No: | E11138 Key to CPT Interpretation of Logs B-42
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LANDMARK CONSULTANTS, INC.

CLIENT: Cal Energy
PROJECT: Black Rock 5-6 Geothermal Plant -- Calipatria, CA
JOB No.: LE11138
DATE: 08/02/11

ATTERBERG LIMITS (ASTM D4318)

Sample  Liquid Plastic  Plasticity USCs

Sample Depth Limit Limit Index Classification
Location (ft) (LL) (PL) (PI)

T-1 0-5 45 18 27 CL

T-2 0-5 50 20 30 CL-CH

T-3 0-5 51 20 31 CH

T-4 0-5 46 18 28 CL

T-5 0-5 44 19 25 CL

T-6 0-5 47 19 28 CL

T-7 0-5 46 19 27 CL

PLASTICITY CHART

70 » . _ T
oT-1@0-5ft WT-2@0-5ft AT-3@0-51t ‘
e xT-4 @0-5ft *T-5@0-5ft ®T-6@0-51t |
50 | +T-7@0-51 |
2 . |
]
8 40 |
= 1
£ 30 ‘
L ¢
pr=]
7 1
8 o0 ! ! |
o
MH or|/OH l
10 - f gl .- o —
CL-ML i ‘ | ]
Al e | weee | 1 [ ) 1 L ).
0 10 20 30 40 50 60 70 80 90 100 110 120
Liquid Limit, %
Geo-Engineers and Geologists Atterberg Limits Plate
Test Results C-1
Project No.. LE11138




CLIENT: Cal Energy

LANDMARK CONSULTANTS, INC.

PROJECT: Black Rock 5-6 Geothermal Plant -- Calipatria, CA

JOB No.: LE11138
DATE: 08/02/11

ATTERBERG LIMITS (ASTM D4318)

Sample Liquid Plastic  Plasticity USCS

Sample Depth Limit Limit Index Classification
Location (ft) (LL) (PL) (PN
B-5 40 58 24 34 CH
B-7 40 46 19 27 CL
B-8 45 47 18 29 CL
B-10 20 54 18 36 CH
B-10 40 39 15 24 CL
B-11 35 652 20 32 CH
B-12 20 64 22 42 CH
PLASTICITY CHART

70

| #B-5@40ft WB-7@40ft
60

50 | . xB-10@40tt oB-11@35ﬁi§,

AB-8@45ft XB-10@ 201t |

|
|

% | T
'3 +B-12@ 20 ft 1 |
-g 40 { P ] =
= ‘
£ 30
2
gt
7]
8 20 .
o
, MH or/OH
10 y | 4 i I ! : 4‘
| | 1 |
o 1 T ool | | |
0 it} T B e e
0 10 20 30 40 50 60 70 80 90 100 110 120
Liquid Limit, %
Geo-Engineers and Geologists Atterberg Limits Plate
Test Results c-2
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LANDMARK CONSULTANTS, INC.

CLIENT: Cal Energy
PROJECT: Black Rock 5-6 Geothermal Plant -- Calipatria, CA
JOB No.: LE11138
DATE: 08/02/11

ATTERBERG LIMITS (ASTM D4318)

Sample  Liquid Plastic  Plasticity USCS

Sample Depth Limit Limit Index Classification
Location (ft) (LL) (PL) (xd))
B-14 2.5 39 16 23 CL
B-15 20 61 19 42 CH
B-15 40 63 20 43 CH
B-16 2.5 45 16 29 CL
B-18 2.5 48 17 31 CL
B-21 2.5 50 18 32 CL-CH
B-25 20 59 19 40 CH
PLASTICITY CHART
70 1 I ; N
T |eB-14@25ft ®B-15@ 20 ft ‘
60 H !
AB-15@40ft XB-16 @ 2.5ft | |
|
50 | | xB-18@25ft eB-21@25ft || }
2
o +B-25 @ 20 ft ‘
8 40 | i
E |
2 30
O
-
[/
;N 20 - -
o
MH or OH
10 - ; '
CL-ML A~ ML or|OL | |
0 . e ————— : {
0 10 20 30 40 50 60 70 80 90 100 110 120
Liquid Limit, %
Atterberg Limits Plate
Test Results c-3

Project No.. LE11138




LANDMARK CONSULTANTS, INC.

CLIENT: Cal Energy
PROJECT: Black Rock 5-6 -- Calipatria, CA
JOB NO: LE11138
DATE: 8/1/2011
EXPANSION INDEX TEST (UBC 29-2 & ASTM D4829)
Compacted
Sample Initial Dry Final Volumetric  Expansion
Location & Moisture Density Moisture Swell Index Expansive
Depth (ft) (%) (pcf) (%) (%) (EI Potential
B-6 9.5 108.2 27.4 11.0 106 High
0-5 ft.
B-11 10.4 104.0 28.2 18.7 132 Very High
0-5 ft.
B-20 11.8 106.5 26.4 11.0 115 High
0-5 ft.

UBC CLASSIFICATION

0-20 Very Low

20-50 Low
50-90 Medium
90-130 High

130+ Very High

LANDMARK

Geo-Enai S CEIbCET Expansion Index
Tost Results -

Project No.:

LE11138 C-6




LANDMARK CONSULTANTS, INC.

CLIENT: Cal Energy
PROJECT: Black Rock 5-6 Geothermal Plant -- Calipatria, CA
JOB No.: LE11138
DATE: 08/02/11

CHEMICAL ANALYSIS
Boring: B-20 B-21 B-25 Caltrans
Sample Depth, ft: 0-5 0-5 0-5 Method
pH: 7.4 7.4 7.5 643
Electrical Conductivity (mmhos): 3.1 2.1 2.1 424
Resistivity (ohm-cm): 310 300 310 643
Chloride (Cl), ppm: 760 820 280 422
Sulfate (SO4), ppm: 5,981 3,079 4,083 417
General Guidelines for Soil Corrosivity
Material Chemical Amount in Degree of
Affected Agent Soil (ppm) Corrosivity
Concrete Soluble 0- 1,000 Low
Sulfates 1,000 - 2,000 Moderate
2,000 - 20,000 Severe
> 20,000 Very Severe
Normal Soluble 0-200 Low
Grade Chlorides 200 - 700 Moderate
Steel 700 - 1,500 Severe
> 1,500 Very Severe
Normal Resistivity 1-1,000 Very Severe
Grade 1,000 - 2,000 Severe
Steel 2,000 - 10,000 Moderate
> 10,000 Low
]‘.Al] MAK Selected Chemical Plate
Test Results C-8
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LANDMARK CONSULTANTS, INC.

CLIENT: Cal Energy
PROJECT: Black Rock 5-6 Geothermal Plant -- Calipatria, CA
JOB No.: LE11138
DATE: 08/02/11

CHEMICAL ANALYSIS
Boring: B-7 B-12 B-15 Caltrans
Sample Depth, ft: 0-5 0-5 0-5 Method
pH: 7.3 7.4 7.6 643
Electrical Conductivity (mmhos): 29 25 22 424
Resistivity (chm-cm): 290 330 290 643
Chloride (CI), ppm: 1,150 610 580 422
Sulfate (SO4), ppm: 5337 4,641 3,614 417
General Guidelines for Soil Corrosivity
Material Chemical Amount in Degree of
Affected Agent Soil (ppm) Corrosivity
Concrete Soluble 0-1,000 Low
Sulfates 1,000 - 2,000 Moderate
2,000 - 20,000 Severe
> 20,000 Very Severe
Normal Soluble 0-200 Low
Grade Chlorides 200 - 700 Moderate
Steel 700 - 1,500 Severe
> 1,500 Very Severe
Normal Resistivity 1-1,000 Very Severe
Grade 1,000 - 2,000 Severe
Steel 2,000 - 10,000 Moderate
> 10,000 Low
LADMAK Selected Chemical Plate
Test Results c7
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LANDMARK CONSULTANTS, INC.

CLIENT: Cal Energy
PROJECT: Black Rock 5-6
JOB NO: LE11138
DATE: 07/25/11

Natural Unit Maximum
Sample Moisture Dry Compressive Failure
Boring Depth Content Weight Strength  Cohesion Strain
No. (ft) (%) (pcf) (tsf) (tsf) (%)
B-7 35.0 32.3 88.5 1.77 0.89 7.2
B-10 35.0 35.2 83.6 1.63 0.81 12.5
B-11 30.0 30.5 89.9 2.12 1.06 8.7
B-14 35.0 38.3 80.3 0.94 0.47 7.7
B-17 5.0 27.2 95.4 0.46 0.23 7.7
B-17 20.0 246 99.7 3.57 1.79 10.6
| STRESS-STRAIN PLOT|
5.0 —
4.5 ‘
4.0 |
35 " | mB7@350f
= 3.0 | | | ¢ B10@350ft
8 | A B-11@30.0ft
nw 25 | ]
2 e . B14@350ft
» 20 | | A‘AA‘:.....“.!-. ’ < B17@5.0ft
15 A ‘“‘.;.l{",',, @@ *OTAZO S |~ B17@2001
10 | *hi(-, PR | i
0.5 vq‘*- 2
0.0 fF—es — . e
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Strain (%)
Geo-Engineers and Geologists
Unconfined Compression Plate
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ONE DIMENSIONAL CONSOLIDATION TEST (ASTM D2435)|

Pc Po

Percent Change in Height

-10 et T 1]

Clay (CH)
¥ B-15 @ 35 ft.

B Estimated
T ="

Curve |

~—

Lab
— Curve

0.1 1

10
Pressure (ksf)

100

~ Results of Test:
Overburden Pressure, Po:
Preconsol. Pressure, Pc:
Compression Index, Cc:
Recompression. Index, Cr:

2.0 ksf

1.4 ksf
0.251
-0.007

82.3
35.9
1.085
91.0

Dry Density, pcf:
Water Content, %:
Void Ratio, e:
Saturation, %:

Initial

Final
86.0
30.2

0.995
83.5

LANDMARK

Geo-Engineers and Geologists

Project No: LE11138

Consolidation
Test Results

Plate
Cc-10




(ONE DIMENSIONAL CONSOLIDATION TEST (ASTM D2435)|

-5

-6

Percent Change in Height

Clay (CH)
B-16 @ 20 ft.

7 O

O L. -
R
e—— Estimated
i & ield

urve

Lab

s~ Curve

0.1 1

10
Pressure (ksf)

100

B Results of Test:
Overburden Pressure, Po:
Preconsol. Pressure, Pc:
Compression Index, Cc:
Recompression. Index, Cr:

1.4 ksf

1.1 ksf
0.121
-0.001

Dry Density, pcf:
Water Content, %:
Void Ratio, e:
Saturation, %:

Initial
90.6
27.3

0.895
83.9

Final
97.6
22.0

0.759

79.9

LANDMARK

Geo-Engineers and Geologists

Project No: LE11138

Consolidation
Test Results

Plate
C-11




/ONE DIMENSIONAL CONSOLIDATION TEST (ASTM D2435)|

=l 1 Estimated
= Field
Curve -

\
Lab
;— Curve

/

Percent Change in Height

e

-10 . ol

Silty Clay (CL)
i ' B-16 @ 40 ft.

-12

-13

0.1 1 10 100
Pressure (ksf)

Results of Test: 7 - ~Initial Final

Overburden Pressure, Po: 2.4 ksf Dry Density, pcf: 89.2 98.6
Preconsol. Pressure, Pc: 1.4 ksf Water Content, %: 29.3 22.7
Compression Index, Cc:  0.191 Void Ratio, e: 0.924 0.741
Recompression. Index, Cr:  0.004 Saturation, %: 87.2 84.4

LANDMARK

Geo-Engineers and Geologists

Consolidation Plate
Project No: LE11138 Test Results C-12




'ONE DIMENSIONAL CONSOLIDATION TEST (ASTM D2435)|

2
1
Pc Po
: BT~
R Estimated
= Field
| Curve
— b
2| / urve
. , /
ai A
L2
2
1]
T 5
£
(]
2
5 -6
=
O
e 7
=
()
& .3
-9
_10 .
-11
-12 R
Silty Clay (CL)
13 |- | B-17 @ 40 ft.
-14 '
0.1 1 10 100
Pressure (ksf)
Results of Test: Initial Final
Overburden Pressure, Po: 2.6 ksf Dry Density, pcf: 856 95.9
Preconsol. Pressure, Pc: 1.9 ksf Water Content, %: 38.3 37.1
Compression Index, Cc:  0.587 Void Ratio, e: 1.006 0.790
Recompression. Index, Cr:  0.043 Saturation, %: 104.9 100.0
Geo-Engineers and Geologists Consolidation Plate
Project No: LE11138 Test Results C-13




Project No.:

LANDMARK CONSULTANTS, INC.

Client:
Project:

Cal Energy

LE11138

Date: 8/4/2011

Black Rock 5-6 Geothermal Plant -- Calipatria, CA

R-Value By Exudation Pressure (ASTM D2844)

Project No.: LE11138

Sample Location: B-10
Sample Depth: 0-3 ft.
Sample B 5
Moisture Content, %: 23.6% 21.9% 17.7%
Dry Density, pcf:  98.0 101.3 104.5
Compaction foot pressure, psi: 85 180
Specimen Height, in.:  2.45 2,55 2.46
Stabilometer, Ph @ 1000 Ib:
Stabilometer, Ph @ 2000 lb:
Displacement:
Exudation pressure, psi:
Equilibrum R Value: >5 <5
R-Value <5
100
90
80
70 - = —
o 60 —
g =
® 50 — | [ ——
>' - == (S
© 40 — i
30 +— —
20
10
0
0 50 100 150 200 250 300 350
Exudation Pressure (psi)
LANDMARK
Geo-Engi logist
eo-Engineers and Geologists R-Value Test .




LANDMARK CONSULTANTS, INC.

Client: Cal Energy
Project: Black Rock 5-6 Geothermal Plant -- Calipatria, CA
Project No.: LE11138
Date: 8/4/2011

R-Value By Exudation Pressure (ASTM D2844)

Sample Location: B-16
Sample Depth: 0-5 ft.

Sample A B C
Moisture Content, %: 21.7%  20.9% 16.7%
Dry Density, pcf: 99.7 100.8 104.0
Compaction foot pressure, psi: 75 80 160
Specimen Height, in.: 2.52 2.49 2.53
Stabilometer, Ph @ 1000 Ib:
Stabilometer, Ph @ 2000 Ib:
Displacement:
Exudation pressure, psi:
Equilibrum R Value: <5 >5 <b

R-Value <5

100

90 e

80 - ; —

50 -

R-Value
\

40

30

10

0 50 100 150 200 250 300

Exudation Pressure (psi)

350

LANDMARK

Geo-Engi d Geologist

Project No.: LE11138

Plate
C-16




Client: Cal Energy

Project: Black Rock 5-6

Project No.: LE11138

Soil Description: Silty Clay (CL)

Sample Location: B-15 @ 0-5 ft.

Test Method: ASTM D-1157 A

Date: 6/28/2011 Maximum Dry Density (pcf): 118.5
Lab. No.: EC11-0646 Optimum Moisture Content (%): 13.6
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| o Plate
Moisture Density Relationship C-17
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Client: Cal Energy

Project: Black Rock 5-6

Project No.: LE11138

Soil Description: Silty Clay (CL)

Sample Location: B-20 @ 0-5 ft.

Test Method: ASTM D-1157 A

Date: 6/28/2011 Maximum Dry Density (pcf): 118.5
Lab. No.: EC11-0678 Optimum Moisture Content (%): 13.5
! ; o
\ i
|
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!
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Client: Cal Energy

Project: Black Rock 5-6

Project No.: LE11138

Soil Description

Sample Location
Test Method

: Silty Clay (CL)

: B-21 @ 0-5 ft.

: ASTM D-1157 A

Date: 6/29/2011 Maximum Dry Density (pcf): 117.5
Lab. No.: EC11-0651 Optimum Moisture Content (%): 13.5
|
— ? =
140 i :
| | | |
|
mEE
| i
.
130 - ‘
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|
o
\ -
| l |
“-; | 1 i 1 I | |
= . I i Curves of 100% |
- ! : i saturation for 1
2 i i 1 specific gravity 1
2 | | -‘ equal to: J
&
B 120 555 |
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| | N
‘l | | N St 1
100 . | | 1 |
0 5 10 15 20 25 30
Moisture Content (%)
| o Plate
Moisture Density Relationship Cc-19
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Client: Cal Energy

Project: Black Rock 5-6

Project No.: LE11138

Date: 6/28/2011

Lab. No.: EC11-0636

Soil Description: Silty Clay (CL)

Sample Location: Test Pit #1

Test Method: ASTM D-1157 A

Maximum Dry Density (pcf): 116.5

Optimum Moisture Content (%): 13.0
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Client: Cal Energy Soil Description: Silty Clay (CL)

Project: Black Rock 5-6 Sample Location: Test Pit #2
Project No.: LE11138 Test Method: ASTM D-1157 A
Date: 6/28/2011 Maximum Dry Density (pcf): 107.5
Lab. No.: EC11-0637 Optimum Moisture Content (%): 19.5
- | [ 1 | . | |
| | |
= o
1
140 — | S S ! { |
- N O I | ! —
| [ [ | l 1 [ |
- I I ||
| 1] | I (S | ‘ - L
‘ | 1 - — — [ ]
Ul | —
- A
| | = | | | | ( | |
; N | —
1] B I N N ) B
1o [—] N I I
1 [ ‘ | | | | | |
] | T
| { 1 l | | |
T 1 ]
5 [ 1 T [ |
£ [ 3 Curves of 100% 1
oy — saturation for T i
2 | - ~+——+—1 specific gravity ¢
a ] = | equalto: |
bl — = i |
g 20— , 2.75 ||
| /
1] 2.70 .
T 7 I
1 J 7~ 2.65 i
1 .
1 ! + 4
- .
110 L 1 | f
] ! [ |
\ | [ 1
| -
| 5 L
‘ |
] -
N ||
100 | ’ ]
0 30

Moisture Content (%)

LANDMARK

: R Plate
Moisture Density Relationship C-21

Project No.: LE11138




Client: Cal Energy Soil Description: Silty Clay (CL)

Project: Black Rock 5-6 Sample Location: Test Pit #3
Project No.: LE11138 Test Method: ASTM D-1157 A
Date: 6/28/2011 Maximum Dry Density (pcf): 115.0
Lab. No.: EC11-0638 Optimum Moisture Content (%): 15.0
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Client: Cal Energy Soil Description: Silty Clay (CL)

Project: Black Rock 5-6 Sample Location: Test Pit #4
Project No.: LE11138 Test Method: ASTM D-1157 A
Date: 6/28/2011 Maximum Dry Density (pcf): 113.0
Lab. No.: EC11-0639 Optimum Moisture Content (%): 15.0
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Client: Cal Energy Soil Description: Silty Clay (CL)

Project: Black Rock 5-6 Sample Location: Test Pit #5
Project No.: LE11138 Test Method: ASTM D-1157 A
Date: 6/28/2011 Maximum Dry Density (pcf): 112.5
Lab. No.: EC11-0640 Optimum Moisture Content (%): 15.5
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Client: Cal Energy

Soil Description: Silty Clay (CL)

Project: Black Rock 5-6

Sample Location: Test Pit #6

Project No.: LE11138

Test Method: ASTM D-1157 A

Date: 6/28/2011 Maximum Dry Density (pcf): 117.0
Lab. No.: EC11-0641 Optimum Moisture Content (%): 11.5
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Client: Cal Energy

Project: Black Rock 5-6

Project No.: LE11138

Soil Description: Siity Clay (CL)
Sample Location: Test Pit #7
Test Method: ASTM D-1157 A

Date: 7/7/2011 Maximum Dry Density (pcf): 105.5
Lab. No.: EC11-0642 Optimum Moisture Content (%): 20.5
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SIEVE ANALYSIS HYDROMETER ANALYSIS
Gravel Sand Silt and Clay Fraction
Coarse I Fine Coarse I Medium I Fine
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SIEVE ANALYSIS

HYDROMETER ANALYSIS
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Grain Size Analysis
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SIEVE ANALYSIS HYDROMETER ANALYSIS

Gravel Sand Silt and Clay Fraction
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SIEVE ANALYSIS . HYDROMETER ANALYSIS
Gravel Sand Silt and Clay Fraction
Coarse I Fine Coarse I Medium I Fine
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SIEVE ANALYSIS

HYDROMETER ANALYSIS
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NOTES
1. For trenching in improved streets, see Standard Drawings G-24 or G-25 for trench resurfacing.

19mm(3/4") max,
Crushed Rock

2. (*) indicotes minimum relative compaction.

3. Minimum depth of cover from the top of pipe to finish grade for all sanitary sewer instaliations shall be 914mm(3’)
For cover less tnan 914mm(3'), see Standard Drawing S~7 for concrete encasement.

4. See Type A installation for details not shown for Types B and C.
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APPENDIX E




Liquefaction Evaluation and Settlement Calculation

Project Name: Black Rock 5-6

Project No.: LE11138
Location: B-5
Maximum Credible Earthquake 7
Design Ground Motion 040 g
Total Unit Weight, 115 pcf
Water Unit Weight, 62.4 pcf
Depth to Groundwater 4 ft
Hammer Effenciency 90
Required Factor of Safety 1.0
Boring Data Sampling Corrections Corrected | Fines | SPT Clean| Cyclical Cyclical Factor | Volumetric Induced
Depth Blow Counts Liquefiable | Overburden | Sampler | SPT | Energy | Borehole Rod Liner | Overburden SPT Content Sands Resistance Stress of Strain (%) | Subsidence
(ft) (m} SPT | Mod, Cal.] Soil (0/1) Pressure | Diameter | Ni Ce Cg Cq Cy Cy (Nieo % {N1)eocs CRAyzs CSR Safety (inch)
2.5 0.76 12 0 288 0.67 8 1.5 1.0 0.75 1 2.64 24 100 34 0.259 Non-Lig. 0.00 0.00
5 1.52 8 0 513 1 8 15 1.0 0.75 14 1.98 20 100 28 0.356 0.289 1.47 0.00 0.00
75 2.29 5 1 6844 0.67 3 5 1.0 0.75 1 1.76 7 97 13 0.140 0.343 0.49 2.30 0.69
10 3.05 7 1 776 1 7 1.5 1.0 0.80 14 1.61 15 40 23 0.251 0.377 0.79 1.43 0.43
12.5 3.81 12 1 907 0.67 8 1.5 1.0 0.80 1 1.48 14 40 22 0.243 0.401 0.72 1.43 0.43
15 4.57 7 1 1039 1 7 1.5 1.0 0.85 1.1 1.38 14 45 21 0.232 0.418 0.66 1.50 0.45
17.5 5.33 6 1 1170 0.67 4 1.5 1.0 0.85 1 1.31 7 75 13 0.141 0.431 0.39 2.15 0.65
20 6.10 28 1 1302 o 28 1.5 1.0 0.95 11 1.24 54 30 68 0.440 Non-Lig. 0.00 0.00
25 7.62 24 1 1565 0.67 16 1.5 1.0 0.95 1 1.13 26 i 36 0.450 Non-Lig. 0.00 0.00
30 9.14 8 1 1828 1 8 1.5 1.0 0.95 1.0 1.05 13 79 21 0.225 0.452 0.59 1:57 0.94
35 10.67 16 0 2091 0.67 11 1.5 1.0 1.00 1 0.98 16 95 24 0.285 0.446 0.71 0.00 0.00
40 12.19 3 0 2354 1 3 18 1.0 1.00 1.1 0.92 5 95 10 0.114 0.432 0.31 0.00 0.00
45 13.72 10 0 2617 0.67 7 1.5 1.0 1.00 1 0.87 g 95 16 0.168 0.413 0.48 0.00 0.00
50 16.24 5 0 2880 1 5 1.5 1.0 1,00 1.1 0.83 7 95 13 0.143 0.391 0.44 0.00 0.00
Based on Proceeding of the NCEER Workshop on Evaluation of Liquefaction Resistance of Soils, Technical Report NCEER-37-0022, December 31, 1997,
Total Settiement 3.59

Corrections to SPT (Madified from Skempton, 1986) as listed by Robertson and Wride.

Factor Equipment Variable Term Correction
Overburden Pressure Cii (Pa/ovo) ™
Cy<=2

Energy Ratio Donut Hammer Ce 0510 1.0

Safety Hammer 0.7t01.2

Automatic-trip Donut type Hammer 0.8101.3
Borehole Diameter 2.6 inch to 6 inch Cg i)

6 inch 1.05

B inch 1,15
Rod Length 10 feet to 13 feet Cr 0.75

13 feet to 19.8 ft. 0.85

19.8 ft. t0 33 ft 0.95

33 ft. to 98 ft. 1

> 98 ft. <1.0
Sampling Method Standard Sampler CL 1

Sampler without liners 1.1101.3




Liquefaction Evaluation and Settiement Calculation

Project Name: Black Rock 5-6
Project No.: LE11138
Location: B-7

Maximum Credible Earthquake 7
Design Ground Motion 040 g
Total Unit Weight, 115 pcf
Water Unit Weight, 62.4 pcf
Depth to Groundwater 4 ft
Hammer Effenciency 90
Required Factor of Safety 1.0
Boring Data Sampling Corrections Corrected | Fines | SPT Clean| Cyclical Cyclical | Factor | Volumetric Induced
Depth Blow Counts Liquefiable | Overburden | Sampler | SPT | Energy | Borehole Rod Liner | Overburden SPT Content Sands Resistance Stress of Strain (%) | Subsidence
(ft) (m) SPT |Mod. Cal.| Soil (0/1) | Pressure | Diameter | N. Ce Ca Ca Cy Cn (N1)ao % (N1)soos CRRwrs CSR Safety {inch)
2.5 0.76 12 0 288 0.67 8 1.9 1.0 0.75 1 2.64 24 100 34 0.259 Non-Lig. 0.00 0.00
5 1.52 9 1 513 1 9 1.5 1.0 0.75 14 1.98 22 95 31 0.289 Non-Lig. 0,00 0.00
75 2.29 3 1 644 0.67 2 1.5 1.0 0.75 1 1.76 4 90 10 0.106 0.343 0.37 2.70 0.81
10 3.05 4 1 776 1 4 1.5 1.0 0.80 1,1 1.61 8 87 15 0.164 0.377 0.52 1.1 0.57
12.5 3.81 5 1 907 0.67 3 1.5 1.0 0.80 1 1.48 6 49 12 0.132 0.401 0.39 2.30 0.69
15 4.57 74 1 1039 1 7 1.5 1.0 0.85 1.1 1.39 14 45 21 0.232 0.418 0.66 1.50 0.45
TZ5 5.33 18 1 1170 0.67 12 1.5 1.0 0.85 1 1.31 20 40 29 0.380 0.431 1.05 0.00 0.00
20 6.10 6 1 1302 1 6 1.5 1.0 0.95 1.1 1.24 12 30 18 0.196 0.440 0.53 1.71 0.51
25 7.62 4 0 1565 0.67 3 1.5 1.0 0.85 1 1.13 4 100 10 0.110 0.450 0.29 0.00 0.00
30 9.14 3 1 1828 1 3 1.5 1.0 0.95 11 1.05 5 24 10 0.105 0.452 0.28 2.70 1.62
35 10.67 5 0 2091 0.67 3 1.5 1.0 1.00 1 0.98 5 95 11 0.118 0.446 0.32 0.00 0.00
40 12.19 12 0 2354 1 12 1.5 1.0 1.00 1.1 0.92 18 95 27 0.317 0.432 0.88 0.00 0.00
45 13.72 5 0 2617 0.67 3 1.5 1.0 1.00 1 0.87 4 95 10 0.111 0.413 0.32 0.00 0.00
50 15.24 4 0 2880 1 4 1.5 1.0 1.00 1.1 0.83 6 95 12 0.126 0.391 0.38 0.00 0.00
Based on Proceeding of the NCEER Workshop on Evaluation of Liquefaction Resistance of Soils, Technical Report NCEER-97-0022, December 31, 1997.
Total Settlement 4.66

Corrections 1o SPT (Modified from Skemipton, 1988) as listed by Robertson and Wride.

Factor Equipment Variable Term Correction
Overburden Pressure Cn (Pdovo) >
Cy<=2
Energy Ratio Donut Hammer Ce 0.5t01.0
Safety Hammer 0.7t01.2
Automatic-trip Donut type Hammer 081t01.3
Borehole Diameter 2.6 inch to 6 inch Cg 1
6inch 1.05
8inch 1.1
Rod Length 10 feet to 13 feet Cn 0:75
13 feet to 19.8 ft. 0.85
19.8 ft. to 33 ft 0.95
33 ft. to 98 ft. 1
> 98 ft. <1.0
Sampling Method Standard Sampler C. 1
Sampler without liners 111013




Liquefaction Evaluation and Settlement Calculation

Project Name: Black Rock 5-6

Project No.: LE11138
Location: B-8
Maximum Credible Earthquake 7
Design Ground Motion 0404
Total Unit Weight, 115 petf
Water Unit Weight, 62.4 pcf
Depth to Groundwater 4 ft
Hammer Effenciency 90
Required Factor of Safety 1.0
Boring Data Sampling Corrections Corrected | Fines | SPT Clean| Cyclical Cyclical Factor | Volumetric induced
Depth Blow Counts Liquefiable | Overburden | Sampler | SPT | Energy | Borehole Rod Liner | Overburden SPT Cantent Sands Resistance Stress of Strain (%) | Subsidence
(ft) (m) SPT | Mod. Cal.{ Soil (0/1) Pressure | Diameter | N, Ce Ca Cr Cy Cn (N1)eg % (Nidsoce CRRyzs CSR Safety (inch)
2.5 0.76 3 0 288 1 3 15 1.0 0.75 1.1 2.64 10 100 17 0.181 0.259 Non-Lig. 0.00 0.00
5 1.52 13 0 513 0.67 9 15 1.0 0.75 1 1.98 19 100 28 0.349 0.289 1.44 0.00 0.00
75 2.29 2 1 644 1 2 1.5 1.0 0.75 1.1 1.76 4 95 10 0.111 0.343 0.39 2.60 0.78
10 3.05 21 1 776 0.67 14 1.5 1.0 0.80 1 1.61 27 45 38 0.377 Non-Liq. 0.00 0.00
12.5 3.81 8 1 907 1 8 1.5 1.0 0.80 0T 1.48 16 45 24 0.265 0.401 0.79 1.35 0.41
15 4.57 17 1 1039 0.67 11 1.5 1.0 0.85 1 1.39 20 45 29 0.383 0.418 1.09 0.00 0.00
17.5 5.33 7 1 1170 1 il 1.5 1.0 0.85 151 1.31 13 40 20 0.221 0.431 0.61 1.57 0.47
20 6.10 13 1 1302 0.67 9 1:5. 1.0 0.95 1 1.24 15 30 22 0.246 0.440 0.67 1.43 0.43
25 7.62 7 1 1565 1 /i 1.5 1.0 0.85 1:1 1.13 12 35 20 0.215 0.450 0.57 1.64 0.98
30 9.14 5 1 1828 0.67 3 1.5 1.0 0.95 1 1.05 5 35 11 0.119 0.452 0.31 2,60 1.56
35 10.67 3 0 2091 1 3 1.5 1.0 1.00 1.1 0.98 < 95 11 0.117 0.446 0.31 0.00 0.00
40 12.19 6 0 2354 0.67 4 18 1.0 1.00 1 0.92 6 95 12 0.126 0.432 0.35 0.00 0.00
45 13.72 6 0 2617 1 6 1.5 1.0 1.00 151 0.87 9 95 15 0.166 0.413 0.48 0.00 0.00
50 15.24 5 0 2880 0.67 3 1.5 1.0 1.00 1 0.83 4 95 10 0.109 0.391 0.33 0.00 0.00
Based on Proceeding of the NCEER Workshop on Evaluation of Liquefaction Resistance of Soils, Technical Report NCEER-97-0022, December 31, 1997,
Total Settiement 4.63

Corrections to SPT (Modified from Skempton, 1988) as listed by Robertson and Wride.

Factor Equipment Variable Term Correction
Qverburden Pressure Ci (Po/ovo)™>
Cy<=2

Energy Ratio Donut Hammer Ce 0.5t01.0

Safety Hammer 071t01.2

Autornatic-trip Donut type Hammer 0.8101.3
Borehole Diameter 2.6 inch to 6 inch Cg 1

6 inch 1.05

8 inch 1.15
Rod Length 10 feet to 13 feet Cr 0.75

13 feet to 19.8 ft. 0.85

19.8 ft. to 33 ft. 0.85

33 ft. to 98 ft. 1

> 98 ft. <1.0
Sampling Method Standard Sampler C, 1

Sampler without liners 1.1101,3




Liquefaction Evaluation and Settlement Calculation

Project Name:

Black Rock 5-6

Project No.: LE11138
Location: B-10
Maximum Credible Earthquake 4
Design Ground Motion 0409
Total Unit Weight, 115 pef
Water Unit Weight, 624 pcf
Depth to Groundwater 4 ft
Hammer Effenciency 90
Required Factor of Safety 1.0
Boring Data Sampling Corrections Corrected | Fines | SPT Clean| Cyclical Cyclical Factor | Volumetric Induced
Depth Blow Counts Liquefiable | Overburden | Sampler | SPT | Energy | Borehole Rod Liner | Overburden SPT Content Sands Resistance Stress of Strain (%) | Subsidence
(it) {m) SPT |Mod. Cal.] Soil (0/1) Pressure | Diameter | N, Ce Cg Cn Cy Cy {N;)eg % (N1)eocs CRRBu7 5 CSR Safety (inch)
2b5 0.76 11 0 288 0.67 7 15 1.0 0.75 1 2.64 22 100 31 0.259 | Non-Lig. 0.00 0.00
5 1:52 B 1 513 1 4 1.5 1.0 0.75 1.1 1.98 10 99 17 0.181 0.289 0.75 1.84 0.55
Tl 2.29 2 ] 644 0.67 1 1.5 1.0 0.75 1 1.76 3 99 8 0.090 0.343 0.31 2.90 0.87
10 3.05 13 1 776 1 13 1.5 1.0 0.80 1.1 1.61 28 40 38 0.377 | Non-Liq. 0.00 0.00
125 ] 3.81 5 1 907 0,67 3 1.5 1.0 0.80 1 1.48 6 37 12 0.132 0.401 0.39 2.30 0.69
15 4.57 6 1 1039 ] 6 1.5 1.0 0.85 1.1 1.39 12 28 18 0.193 0.418 0.55 1.78 0.53
17.5 5.33 6 0 1170 0.67 4 1.5 1.0 0.85 1 1.31 7 28 12 0.132 0.431 0.37 0.00 0.00
20 6.10 4 0 1302 1 4 1.5 1.0 0.95 1.1 1.24 8 100 14 0.155 0.440 0.42 0.00 0.00
25 7.62 9 1 1565 0.67 6 1.5 1.0 0.95 1 1.13 10 81 17 0.180 0.450 0.48 1.84 1.10
30 9.14 14 1 1828 1 14 1.5 1.0 0.95 1.1 1.05 23 25 30 0.438 0.452 1.16 0.00 0.00
35 10.67 12 0 2091 0.67 8 1.5 1.0 1.00 1 0.98 12 95 19 0.207 0.446 0.55 0.00 0.00
40 12.19 4 0 2354 1 4 1.5 1.0 1.00 1.1 0.92 6 85 12 0.133 0.432 0.37 0.00 0.00
45 13.72 6 0 2617 0.67 4 1,5 1.0 1.00 1 0.87 5 95 11 0.123 0.413 0.35 0.00 0.00
50 15.24 8 1 2880 1 8 15 1.0 1.00 1.4 0.83 11 5] 18 0.196 0.391 0.60 1.71 1.03
Based on Proceeding of the NCEER Workshop on Evaluation of Liquefaction Resistance of Soils , Technical Report NCEER-87-0022, December 31, 1997,
Total Settlement 4.78

Corrections to SPT (Modified from Skempton, 1986) as listed by Robertson and Wride.

Factor Equipment Variable Term Correction
Overburden Pressure Cn (Pofovo)™”
Cn<=2

Energy Ratio Donut Hammer Ce 0510 1.0

Safety Hammer 0.7t01.2

Automnatic-trip Donut type Hammer 0.8101.3
Borehole Diameter 2.6 inch to 6 inch Ce A

6 inch 1.08

8 inch 1.15
Rod Length 10 feet to 13 feet Ch 0.75

13 feetto 19.8 ft. 0.85

19.8 ft. to 33 ft. 0.95

33 ft. to 98 ft. 1

> 98 ft. <1.0
Sampling Method Standard Sampler C. 1

Sampler without liners 1.1t01.3




Liquefaction Evaluation and Settlement Calculation

Project Name: Black Rock 5-6
Project No.: LE11138
Location: B-11
Maximum Credible Earthquake 7
Design Ground Motion 040g
Total Unit Weight, 115 pcf
Water Unit Weight, 62.4 pcf
Depth to Groundwater 4 ft
Hammer Effenciency 90
Required Factor of Safety 1.0
Boring Data Sampling Corrections Corrected | Fines | SPT Clean| Cyclical Cyclical Factor | Volumetric Induced
Depth Blow Counts Liquefiable | Overburden | Sampler | SPT | Energy | Borehole | Rod Liner | Overburden SPT Content Sands Resistance | Stress of Strain (%) | Subsidence
(ft) (m) SPT | Mod. Cal.] Soeil {0/1) Pressure | Diameter | N Ce Cq Cp Cy Cn (Ni)ep % (N1dsocs CRRyz5 CSR Safety (inch)
2.5 0.76 11 0 288 1 11 15 1.0 0.75 1.1 2.64 36 100 48 0.259 Non-Lig. 0.00 0.00
5 1.52 13 1 513 0.67 g 155 1.0 0.75 1 1.98 19 90 28 0.349 0.289 1.44 0.00 0.00
7.5 2.29 6 1 644 1 6 1.5 1.0 0.75 1.1 1.76 13 80 21 0.224 0.343 0.78 1.57 0.47
10 3.05 17 1 776 0.67 11 1.5 1.0 0.80 1 1.61 22 45 31 0.377 Non-Lig. 0.00 0.00
12.5 3.81 10 1 907 1 10 1.5 1.0 0.80 1.1 1.48 20 45 29 0.358 0.401 1.06 0.00 0.00
15 4.57 27 1 1039 0.67 18 15 1.0 0.85 1 1.39 32 45 43 0.418 Non-Lig, 0.00 0.00
17.5 5.33 14 1 1170 1 14 1.5 1.0 0.85 1.1 1.31 26 40 36 0.431 Non-Lig, 0.00 0.00
20 6.10 23 0 1302 0.67 | 15 1.5 1.0 0.95 1 1.24 27 100 38 0.440 Non-Lig. 0.00 0.00
25 7.62 5 1 1565 1 . 5 1.5 1.0 0.95 1.1 1.13 9 35 16 0.168 0.450 0.45 1.91 1.15
30 9.14 21 Q 1828 0.67 | 14 1.5 1.0 0.95 1 1.05 21 95 30 0.452 Non-Lig. 0.00 0.00
35 10.67 4 0 2091 1 1 4 15 1.0 1.00 11 0.98 6 95 13 0.138 0.446 0.37 0.00 0.00
40 12.19 20 1 2354 0.67 ! 13 15 1.0 1.00 1 0.92 19 90 27 0.325 0.432 0.90 1.07 0.64
45 13,72 7 0 2617 1 7 1.5 1.0 1.00 1= 0.87 10 95 1 0.185 0.413 0.53 0.00 0.00
50 15,24 44 0 2880 0.67 29 15 1.0 1.00 1 0.83 37 95 49 0.391 Non-Lig. 0.00 0.00
Based on Proceeding of the NCEER Workshop on Evaluation of Liquefaction Resistance of Soils , Technical Report NCEER-87-0022, December 31, 1997.
Total Settlement 2.26

Corrections 10 SPT (Modified from Skempton, 1986) as listed by Robertson and Wride.

Factor Equipment Variable Term Correction
Overburden Pressure Cy (Po/ovo)™>
Cn<=2
Energy Ratio Donut Hammer Ce 0.51t01.0
Safety Hammer 0.7t01.2
Automatic-trip Donut type Hammer 0810 1.3
Borehole Diameter 2.6inchto 6 inch Cg 1
6inch 1.05
8 inch 1:18
Rod Length 10 feet to 13 feet Ch 0.75
13 feetto 19.8 ft. 0.85
19.8 ft. to 33 ft. 0.95
33 ft. to 98 ft. 1
> 98 ft <1.0
Sampling Method Standard Sampler C. 1
Sampler without liners 1.1101.3




Liquefaction Evaluation and Settlement Calculation

Project Name: Black Rock 5-6
Project No.: LE11138
Location: B-12

Maximum Credible Earthquake 7
Design Ground Motion 040 g
Total Unit Weight, 115 pef
Water Unit Weight, 62.4 pcf
Depth to Groundwater 4 ft
Hammer Effenciency 90
Required Factor of Safety 1.0
Boring Data Sampling Corrections Corrected | Fines | SPT Clean| Cyclical Cyclical Factor | Volumetric Induced
Depth Blow Counts Liquefiable | Overburden | Sampler | SPT | Energy | Borehole Rod Liner | Overburden SPT Content Sands Resistance Stress of Strain (%) | Subsidence
{ft) (m) SPT | Mod. Cal.| Soil (0/1) Pressure | Diameter | N, Cc Cp Cx Cy Cy (N,) Yo {N)sges CRRy7s CSR Safety {inch)
2.5 0.76 14 0 288 0.67 9 1.5 1.0 0.75 1 2.64 28 100 38 0.259 Non-Liq. 0.00 0.00
5 1.52 5 1 513 1 5 1.5 1.0 0.75 1. 1.98 12 30 20 0.212 0.28% 0.88 1.64 0.48
7.5 2.29 12 1 644 0.67 8 1.5 1.0 0.75 1 1.76 16 90 24 0.269 0.343 0.94 1.28 0.38
10 3.05 4 1 776 1 4 1.5 1.0 0.80 1 1.61 8 40 15 0.164 0.377 0.52 1.91 0.57
12.5 3.81 24 1 907 0.67 16 15 1.0 0.80 1 1.48 29 40 39 0.401 Non-Liq. 0.00 0.00
15 4.57 13 1 1039 1 13 1.5 1.0 0.85 Qi 1.39 25 30 34 0.418 Non-Lig. 0.00 0.00
17.5 5.33 10 0 1170 0.67 7 1.5 1.0 0.85 1 1.31 11 95 18 0.199 0.431 0.55 0.00 0.00
20 6.10 6 0 1302 1 6 1.5 1.0 0.95 134 1.24 12 95 19 0.205 0,440 0.56 0.00 0.00
25 7.62 16 1 1565 0.67 11 1.5 1.0 0.95 1 1.13 17 80 26 0.295 0.450 0.78 121 0.73
30 9.14 6 0 1828 1 6 15 1.0 0.95 11 1.05 10 95 hiet 0.181 0.452 0.48 0,00 0.00
35 10.67 12 0 2091 0.67 8 1.5 1.0 1.00 1 0.98 12 95 19 0.207 0.446 0.55 0.00 0.00
40 12.19 3 Q 2354 1 3 1.5 1.0 1.00 1c1 0.92 5 95 10 0.114 0.432 0.31 0.00 0.00
45 13.72 15 0 2617 0.67 10 1.5 1.0 1.00 1 0.87 13 95 21 0.226 0413 0.65 0.00 0.00
50 15.24 9 1 2880 1 9 1.5 1.0 1.00 11 0.83 12 95 20 0.215 0.391 0.65 1.64 0.98
Based on Proceeding of the NCEER Workshop on Evaluation of Liquefaction Resistance of Soils, Technical Report NCEER-97-0022, December 31, 1997
Total Settlement 3.16

Corrections to SPT (Modified from Skempton, 1986) as listed by Robertson and Wride.

Factor Equipment Variable Term Correction
Overburden Pressure Cn (Po/oyo)™”
Cn<=2

Energy Ratio Donut Hammer Ce 0.51t01.0

Safety Hammer 0.7t01.2

Automatic-trip Donut type Hammer 0.8101.3
Borehole Diameter 2.6 inch to 6 inch Cs 1

6 inch 1.05

8 inch 1.18
Rod Length 10 feet to 13 feet Cq 0.75

13 feet to 19.8 ft. 0.85

19.8 ft. to 33 ft. 0.95

33 ft. to 98 ft. 1

> 98 ft. <10
Sampling Method Standard Sampler C. 1

Sampler without liners 1.11t01.3




Liquefaction Evaluation and Settlement Calculation

Project Name:

Black Rock 5-6

Project No.: LE11138
Location: B-13
Maximum Credible Earthquake 4
Design Ground Motion 040g
Total Unit Weight, 115 pef
Water Unit Weight, 62.4 pcf
Depth to Groundwater 4 ft
Hammer Effenciency 90
Required Factor of Safety 1.0
Boring Data Sampling Corrections Corrected | Fines | SPT Clean| Cyclical Cyclical Factor | Volumetric Induced
Depth Blow Counts Liquefiable | Overburden | Sampler | SPT | Energy | Borehole Rod Liner | Overburden SPT Content Sands Resistance Stress of Strain (%) | Subsidence
(ft) {m) SPT | Mod, Cal.] Soil(0/1) Pressure | Diameter | N, Ce Ca Ca Cy Cyn (N1)en % (N )eog CRRz s CSR Safety (inch)
25 0.76 10 0 268 0.67 7 1.5 1.0 0.75 1 2.64 20 100 29 0.369 0.259 Non-Lig, 0.00 0.00
5 1.52 6 1 513 1 6 1.5 1.0 0.75 131 1.98 15 90 23 0.248 0,289 1.02 0.00 0.00
7.5 2.29 4 1 644 0.67 3 1.5 1.0 0.75 1 1.76 5 90 11 0.123 0.343 0.43 2.40 0.72
10 3.05 1 1 776 1 1 1.5 1,0 0.80 1 1.61 2 78 7 0.083 0.377 0.26 3.10 0.93
12.5 3.81 12 1 907 0.67 8 1.5 1,0 0.80 1 1.48 14 85 22 0.243 0.401 0.72 1.43 0.43
15 4.57 8 1 1039 1 8 Tad 1.0 0.85 151 1.39 16 30 23 0.249 0.418 0.71 1,43 0.43
17.5 5.33 7 1 1170 0.67 5 1.5 1.0 0.85 1 1.31 8 30 14 0,149 0.431 0.41 2.15 0.65
20 6.10 2 0 1302 1 2 135 1.0 0.95 1.1 1.24 4 95 10 0.105 0.440 0.29 0.00 0.00
25 7.62 9 1 1565 0.67 6 15 1.0 0.95 1 1.13 10 90 17 0.180 0.450 0.48 1.84 1.10
30 9.14 5 1 1828 1 5 1.5 1.0 0.95 5 | 1.05 8 30 14 0.153 0.452 0.40 2.00 1.20
35 10.67 8 0 2091 0.67 5 15 1.0 1.00 1 0.88 8 95 14 0.156 0.446 0.42 0.00 0.00
40 12,19 6 1 2354 1 8 1.5 1.0 1.00 &l 0.92 9 95 16 0.172 0,432 0.48 1.91 115
45 13.72 9 1 2617 0.67 ] 1.5 1.0 1.00 1 0.87 8 95 14 0.157 0.413 0.45 2.00 1.20
50 15,24 2 1 2880 1 2 1.5 1.0 1,00 1l 0.83 3 95 8 0.092 0.391 0.28 2.90 1.74
Based on Proceeding of the NCEER Workshop on Evaluation of Liquefaction Resistance of Soils, Technical Report NCEER-97-0022, December 31, 1997.
Total Settlement 9.54

Corrections to SPT (Modified from Skempton, 1886) as listed by Robertson and Wride.

Factor Equipment Variable Term Correction
Qverburden Pressure Cy (Pa/ovo) >
Cy<=2

Energy Ratio Donut Hammer Ce 0.51t0 1.0

Safety Hammer 07101.2

Automatic-trip Donut type Hammer 0810 1.3
Borehole Diameter 2,6 inch to 6 inch Cg 1

6 inch 1.08

8 inch 115
Rod Length 10 feet to 13 feet Ch 0.75

13 feet to 19,8 ft. 0.85

19.8 ft. to 33 ft. 0.95

33 ft. to 98 ft, 1

> 98 ft. <1.0
Sampling Method Standard Sampler C. 1

Sampler without liners 1.1t01.3




Liquefaction Evaluation and Settlement Calculation

Project Name:

Black Rock 5-6

Project No.: LE11138
Location: B-14
Maximum Credible Earthquake 7
Design Ground Motion 040g
Total Unit Weight, 1156 pef
Water Unit Weight, 62.4 pcf
Depth to Groundwater 4 1t
Hammer Effenciency 90
Required Factor of Safety 1.0
Boring Data Sampling Corrections Corrected | Fines | SPT Clean| Cyclical Cyclical Factor | Volumetric Induced
Depth Blow Counts Liquefiable | Overburden | Sampler | SPT | Energy | Borehole | Rod Liner | Overburden SPT Content Sands Resistance | Stress of Strain (%) | Subsidence
{ft) (m) SPT | Mod. Cal.] Soil {0/ 1) Pressure | Diameter | Np Ce Cg Ca Cy Cn (Nisp_ % (N:)socs CRRuz s CSR Safety {inch)
2.5 0.76 11 0 288 0.67 7 1.5 1.0 0.75 1 2.84 22 100 31 0.259 Non-Lig. 0.00 0.00
5 1.52 7 1 513 1 74 1.5 1.0 0.75 1.1 1.98 17 90 26 0.292 0.289 1.20 0.00 0.00
7.5 2.29 5 1 644 0.67 3 1.5 1.0 0.75 1 1.76 7 92 13 0.140 0.343 0.49 2.30 0.69
10 3.05 5 1 776 1 5 1.5 1.0 0.80 1.1 1.61 11 68 18 0.191 0.377 0.60 1.78 0.53
12.5 3.81 24 1 907 0.67 16 15 1.0 0.80 1 1.48 29 35 39 0.401 Non-Lig. 0.00 0.00
15 4.57 12 1 1039 i 12 1.5 1.0 0.85 i i} 1.39 23 35 33 0.418 Non-Lig. 0.00 0.00
17.5 5.33 12 1 1170 0.67 8 1.5 1.0 0.85 1 1.31 13 30 20 0218 0.431 0.60 1.57 0.47
20 6.10 4 0 1302 1 4 1.5 1.0 0.95 11 1.24 8 100 14 0.155 0.440 0.42 0.00 0.00
25 7.62 13 1 1565 0.67 9 1.5 1.0 0.95 1 1.13 14 60 22 0.238 0.450 0.63 1.50 0.90
30 9.14 10 1 1828 1 10 155 1.0 0.95 1.1 1.05 16 28 23 0.256 0.452 0.68 1.35 0.81
35 10.67 15 0 2091 0.67 10 1.5 1.0 1.00 1 0.98 15 95 23 0.249 0.446 0.67 0.00 0.00
40 12.19 9 1 2354 1 9 1.5 1.0 1.00 1.1 0.2 14 95 21 0.233 0.432 0.64 1.50 0.90
45 13.72 26 0 2617 0.67 17 1.5 1.0 1,00 1 0.87 23 95 32 0.413 Non-Lig. 0.00 0.00
50 15.24 12 1 2880 1 12 1.5 1.0 1.00 1.1 0.83 17 30 24 0.264 0.391 0.80 1.35 0.81
Based on Proceeding of the NCEER Workshop on Evaluation of Liquefaction Resistance of Soils, Technical Report NCEER-97-0022, December 31, 1997.
Total Settlement 5.12

Carrections to SPT (Modified from Skempton, 1988) as listed by Robertson and Wride.

Factor Equipment Variable Term Correction
Overburden Pressure Cii (Pa/Gya) >
Cy<=2

Energy Ratio Donut Hammer Ce 0.510 1.0

Safety Hammer 07t01.2

Automatic-trip Donut type Hammer 0.8t01.3
Borehole Diameter 2.6 inch to 6 inch Cg 1

6 inch 1.05

8 inch 1.15
Rod Length 10 feet to 13 feet Cq 0.75

13 feet to 19.8 fi. 0.85

19.8 ft. to 33 ft. 0.95

33 ft. to 98 ft. )]

> 98 ft. <1.0
Sampling Method Standard Sampler CL 1

Sampler without liners 111013




Liquefaction Evaluation and Settlement Calculation

Project Name: Biack Rock 5-6
Project No.: LE11138
Location: B-15
Maximum Credible Earthquake 7
Design Ground Motion 040 g
Total Unit Weight, 115 pcf
Water Unit Weight, 62.4 pcf
Depth to Groundwater 4 ft
Hammer Effenciency 90
Required Factor of Safety 1.0
Boring Data pling Corrections Corrected | Fines | SPT Clean| Cyclical Cyclical Factor | Volumetric Induced
Depth Blow Counts Liquefiable | Overburden | Sampler | SPT | Energy | Borehole Rod Liner | Overburden SPT Content Sands Resistance Stress of Strain (%) | Subsidence
(1) (m) SPT | Mod. Cal.| Sail (0/1} Pressure | Diameter | N, Ce Cg Cg Cy Cn (Nideo % (Ny)socs CRRuy 5 CSR Safety (inch)
2.5 0.76 11 0 288 0.67 7 15 1.0 0.75 1 2.84 22 100 31 0.259 Non-Lig. 0.00 0.00
5 1.52 5 1 513 1 5 1.5 1.0 0.75 1.3 1.98 T2 100 20 0.212 0.289 0.88 1.64 0.49
740 2.29 4 1 644 0.67 3 1.5 1.0 0.75 1 1.76 5 99 11 0.123 0.343 0.43 2.40 0.72
10 3.05 5 1 776 1 5 1.5 1.0 0.80 1.1 1.61 11 58 18 0.191 0.377 0.60 1.78 0.53
12.5 3.81 26 1 907 0.87 17 1.5 1.0 0.80 1 1.48 31 35 42 0.401 Non-Lig. 0.00 0.00
15 4.57 b 1 1039 1 5 1i5) 1.0 0.85 1.1 1.39 10 20 14 0.153 0.418 0.44 2.00 0.60
17.5 5.33 28 1 1170 0.67 19 1.5 1.0 0.85 1 1.31 31 20 37 0.431 Non-Lig. 0.00 0.00
20 6.10 B 0 1302 1 6 15 1.0 0.95 1.4 1.24 12 100 19 0.205 0.440 0.56 0.00 0.00
25 7.62 9 i 1565 0.67 6 1.5 1.0 0.95 1 1.13 10 80 17 0.180 0.450 0.48 1.84 1.10
30 9.14 12 1 1828 1 12 15 1.0 0.95 ;) 1.05 20 75 29 0.361 0.452 0.95 1.00 0.60
35 10.67 wh 0 2091 0.67 7 1o 1.0 1.00 1 0.98 11 95 18 0.194 0.446 0.52 0.00 0.00
40 12,19 3 0 2354 1 3 15 1.0 1.00 1.1 0.92 5 95 10 0.114 0.432 0.31 0.00 0.00
45 13.72 14 0 2617 0.67 7 1.5 1.0 1.00 1 0.87 10 95 1Z 0.179 0.413 0.52 0.00 0.00
50 15.24 13 1 2880 1 13 1.5 1.0 1,00 1.1 0.83 18 30 25 0.288 0.391 0.88 1.21 0.73
Based on Proceeding of the NCEER Workshop on Evaluation of Liquefaction Resistance of Soils, Technical Report NCEER-87-0022, December 31, 1997
Total Settlement 4.78

Corrections to SPT (Modified from Skempton, 1988) as listed by Robertson and Wride.

Factor Equipment Variable Term Correction
Overburden Pressure Cn (Pa/oyo)™
Cn<=2

Energy Ratio Donut Hammer Ce 0.5t01.0

Safety Hammer 071012

Automatic-trip Donut type Hammer 08101.3
Borehole Diameter 2.6 inch to 6 inch Cg 1

6 inch 1.05

8 inch 1,15
Rod Length 10 feet to 13 feet Cqr 0.75

13 feet to 19.8 ft. 0.85

19.8 ft. to 33 ft. 0.95

33 ft. to 98 ft 1

> 98 ft. <1.0
Sampling Method Standard Sampler CL 1

Sampler without liners

1.1101.3






