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~I-MATERIAL DESCRIPTION UWN UDVI. MC FINES ~....J 

QC/) 

pcf pcf % % 0 <( 
(.) 

OPT MAX C PHI LL Pl DD MC 
pcf % ksf deg 

Lean CLAY (CL) 118 89 33 

Silty Fine SAND (SM) to Sandy SILT (ML) 116 89 30 

Silty SAND (SM) 14 

Lean CLAY (CL) 31 11 

SILT with sand (ML) 78 

Silty Fine SAND (SM) to Sandy SILT (ML) 118 91 29 

SILT (ML) 117 93 26 

Lean CLAY (CL) 117 91 29 

Lean CLAY (CL) 119 95 26 

Silty SAND (SM) 13 

Lean CLAY (CL) 29 0.3 28 

SILT (ML) 118 88 34 34 9 

Lean CLAY (CL) 94 

Lean CLAY (CL) 115 90 28 

Silty Fine SAND (SM) to Sandy SILT (ML) 116 92 26 

Lean CLAY (CL) 111 85 30 

Lean CLAY (CL) 118 95 24 

Lean CLAY (CL) 99 45 30 115.5 15.0 

Lean CLAY (CL) 116 88 31 

Lean CLAY (CL) 118 92 28 

Lean CLAY (CL) 114 88 29 

Silty Fine SAND (SM) to Sandy SILT (ML) 119 96 24 

SUMMARY OF LABORATORY TEST RESULTS 
Black Rock Units 1, 2 & 3 

Calipatria, California 
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Calipatria, California 
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LEGEND 
location depth, ft 

RW-01 30.0 

RW-01 50.0 

RW-02 6.0 

RW-02 16.0 

RW-02 30.0 

RW-03 36.0 

RW-04 50.5 

RW-04 75.0 

LIQUID LIMIT (LL) 

CLASSIFICATION 

Lean CLAY (CL) 

Fat CLAY (CH) 

Lean CLAY (CL) 

Lean CLAY (CL) 

Fat CLAY (CH) 

Lean CLAY (CL) 

Fat CLAY (CH) 

Lean CLAY (CL) 

PLASTICITY CHART 
Black Rock Units 1, 2 & 3 

Calipatria, California 

80 90 100 

ATTERBERG LIMITS TEST RESULTS 

LIQUID PLASTIC PLASTICITY 
LIMIT(Lll LIMIT{Pll INDEX(Pll 

32 19 13 

67 26 41 

27 19 8 

28 19 9 

61 23 38 

28 21 7 

73 23 50 

31 15 16 

FIGURE B-3a 
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LIQUID LIMIT (LL) 

ATTERBERG LIMITS TEST RESULTS 

LEGEND CLASSIFICATION 
LIQUID PLASTIC PLASTICITY 

LIMIT(Lll LIMIT{Pll INDEX(Pll 
location depth, ft 

RW-04 85.0 Fat CLAY (CH) 71 26 45 

RW-05 50.0 Fat CLAY (CH) 64 25 39 

RW-06 16.0 Fat CLAY (CH) 71 21 50 

RW-06 65.0 Fat CLAY (CH) 75 25 50 

RW-07 15.0 Lean CLAY (CL) 50 20 30 

RW-07 51 .0 Fat CLAY (CH) 72 24 48 

HSA-03 0.0 Lean CLAY (CL) 38 13 25 

HSA-04 0.0 Lean CLAY (CL) 33 16 17 

PLASTICITY CHART 
Black Rock Units 1, 2 & 3 

Calipatria, California 
FIGURE B-3b 
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LEGEND 
location depth, ft 

HSA-10 0.0 

HSA-11 0.0 

HSA-14 0.0 

HSA-16 10.0 

HSA-19 11 .4 

HSA-22 0.0 

30 40 50 60 

LIQUID LIMIT (LL) 

CLASSIFICATION 

Fat CLAY (CH) 

Lean CLAY (CL) 

SILT(ML) 

Lean CLAY (CL) 

SILT(ML) 

Lean CLAY (CL) 

PLASTICITY CHART 
Black Rock Units 1, 2 & 3 

Calipatria, California 

70 80 90 100 

ATTERBERG LIMITS TEST RESULTS 

LIQUID PLASTIC PLASTICITY 
LIMIT(Lll LIMIT{Pll INDEX(Pll 

52 19 33 

36 19 17 

27 19 8 

31 20 11 

34 25 9 

45 15 30 

FIGURE B-3c 
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COMPACTION El~ ~ 
,Job No. 3652.001 Job Name: Black Rock Dale: 11/20/08 

Lab ID: 4124 crient: Pg. 1 of 

SA,MPLEDATA .. 

Boring No.: 1 SamplsNo.~ HSA-14 O"th (ft}~ 
Reporting 

1 Depth (ft): 

Description of Soil I Material Brown Fat Clay 

-· TE ST DA T A - ·; 

. -~ V)II Ht I AINED ON 3/4in, % RE1 AINED UN 3/41n. BLOWS.PER 
25 TOTAL SA!v1PLE Wt. (g}: • /19.0mm)SIEVE <or: (19.0mm) SIEVE (QI : LAYER: 

Wt RETAINED ON 3/Binc> % RETAINED ON 3/Bin. No, OF 
5 (9.5mm) SIEVE (g)c (9.5mm) SIEVE (g) : LAYERS: 12,985 Wt_no::-1Al)'l t1J v 1~ No. 4 . % Ht 1A1Ntu UN No 4 VOLUME.OF 

/4.7!wiml SIEVE Col : . (4J5mm) SIEVE (a \ : MOLD: . 0.03332 

ASlJ,(METHOD USED A 
INITIAL PREPARAT ION RAMMER.: Hand (SEE NOTE. 1 ) : M/CONTENT: METHOD·\.IS.ED .,-

Test No. 1 2 3 4 5 NOTE 1 ASTM METHODS AS FOLLOWS :-

Wt Of Wet §"oil Ob) 8.490 8.810 8.810 8.840 8.830 METHOD A ·< 20 % RET. No.4 (4.75mm) SIEVE 
4in.MOLD. 

Wt Of Mo_ld Qb) 4.380 4.380 4.380 4.380 4.380 
Wet Un~ Weight (lb/It>) 123.3 133.0 133.0 133.9 133.6 

METHOD 8 ·>20% RET. No.4 (4.75mm) & 
< 20·% RET. 3/8in (9.5mm) SIEVE 

'Fare No. ~1 LPT-52 YO-22 YO-22 YO-11 LPT-46 
4inMOLD. 

·c 

Wt of Wet Soil+-Ta're (g} ·_· 605.50 606.30 606.30 603.70 601 .40 METHOD C • > 20 % RET. 3/ain (9.5mm) & 
<-30% AET. 314in (19mm) SIEVE 

Wt.of Dry Soil ·F Tare(g) 565.20 545.40 545.40 533.00 533.10 6in MOLD. 

Wt. of Water (g) 40.30 60.90 60.90 70.70 68.30 IF30%0A_MOAEIS RET. O_N THE3/4in (19mm) 

Wt,_ oftare·(g) 38.60 38.30 38.30 38.30 38.40 
SIEVE THEN .tiQ!il;_ OF THE METHODS OET AILED ABOVE 
MAY BE USED. (INFORM THE LABO RA TORY 

Wt. of Dry Soil (g) 526.60 507.10 507.10 494.70 494.70 SUPERVISOR} 

Moisture Content (%) 7.7 12.0 12.0 14.3 13.8 VOLUME OF MOLD :-

Dry Unit Weight (lb/ft') 114.6 118.7 11 8.7 117.1 117.4 
5in mold • 0.0750 
4in mol.d - 0.0333 

M,tuc.. DRY 0ENSITY _(lblf:t3) 
'-" 

119.0 OPT_- MOISTlJ_RE. CONTENT(%) . 
. '..:· ··-= -

12 

CORREGTED MOD 11 9.0 CORRECTED MOISTURE CONTENT 12 

REMARKS : Assumed density of 2.700 kg/m3 used for Air voids calculations 
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~~~--COMPACTION ·-
~ 

Job No. 3652.001 Job Name: Black Rock Dale: 11/20/08 
Lab ID: 4124 Client: Pg. 1 of 

SA-MPLE DATA 

BofingNo.c Sample No.: HSA-22 Depth (ti}: Reporting 
D eplh (ij): 

Description of Soil / Material Brown Fat Clay 

·"• TEST DATA 
_ TOTAL SAMPLE' Wt. (g): 

vvt Hl::I AINED ON 3/41n. % Rt: , Ah~1:u UN 3/4in. BLOWS PER 
25 :/i-9.0mmtSIEVE: /a\ : l/19.0mm) SIEVE /a): LAYER·: 

Wt RliTAINED ON 3/8in- % RETAINED ON 3/Sin. No.-OF 
5 (9 .-5mm),SIEVE fol-: 119.5mm) SIEVE (g) : LAYERS : 8,798 vvt 1:itcl AINi::u ON No. 4 % Ric IAINt:U ON No 4 VOLUMEO.F 

l(4-7Smml SIEV.E Id\: l(4.75mm) SIEVE (g) : MOLD : 0.03332 

ASTM METHOD USED 
A 

INITIAL PREPARATION 
RAMMER : Hand (SEP-NOTE 1 ) : M/CONTENT , METHODUSEO 

Test No. 1 2 3 4 5 NOTE 1 ASTM METl-100$ AS FOLLOWS :-

-Wt. -Qt Wel Soil (lb) 
~ 

8.700 8.700 8.790 8.700 8.700 METI-IOD A - < 20 % RET. No.4 {4.75mm) SIEVE 
4inMOLD. 

Wt Of Mold {lb) 4.380 4.380 4.380 4.380 4.380 
Wet Unit Weighl (lb/It') 129.7 129.7 132.4 129.7 129.7 

METHOD 8 - > 20 % RET. No.4 (4.75mm) & 
< 20 % RET. 3/8,n (9.5mm) SIEVE 

fare No. LPT-68 LPT-68 LPT-31 YO-16 YO-16 4inMOLD. 
: -
Wt. of Wet Soil +Taie (g) 620.80 620.80 609.50 603.20 603.20 METl-lOD C • > 20 % RET. 3/'Bin (9.5mm) & 

< 30 % RET. 3/4in (19mm) SIEVE 
Wt. of Dry Son + T-are(g) 552.00 552.00 533.50 517.90 517.90 6in MOLD. 

Wt. of Water (g) 68.80 68.80 76.00 85.30 85.30 IF 30% OR MORE IS RET. ON THE 3/.lin (19mm) 

Wt. of Tare (g) 38.40 38.40 38.20 38.40 38.40 
SIEVE THEN .!iQliE. OF THE METHODS DETAILED ABOVE 
MAY BE USED, (INFORM THE LABORATORY 

Wt of Dry Soil (g) 513.60 513.60 495.30 479.50 479.50 ~UPEAVISOR) 

Moisture Content {%) 13.4 13.4 15.3 17.8 17.8 VOLUME OF MOLD :-

Dry Untt Weight (lb/ft') 114.3 114.3 114.7 110.1 110.1 6in mold • 0.0750 
4in mold - 0.0333 

MAX. ORY DENSITY (lb/ft3) 115.5 OPT. MOISTURE CONTENT (%) 15 

CG>RRECTED MOD 11 5.5 CORRECTED MOISTURE CONTENT 15 

REMARKS : Assumed density of 2.700 kg/m3 used for Air voids calculations 
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COMPACTION 

Job No. 3652.001 Job Name: Black Rock 

Lab ID: 4124 

- SAMPLE DATA 
-

!HSA-4 Boring No.; ·Sample No.: Oeplh (ti) : 
--· 

Description o! Soil / Material Brown Fat Clay 

TEST DATA -

TqJ AL SAMPLE Wt. (g): 
IWI Hl:.1AIN1:.u UN 3/4in. % RE I AINED ON 3/4in . 
I(19.0mm) SIEVE (g): I(1 9.0mm) SIEVE (\J} : 
Wt FlETAINED.()N 3/Sin. % RETAINED ON 3/Sin. 
I(9.Smml SlEVE (oh I(9.Smml SIEVE (ol: 8,253 Wt RE: I_A INt:.U _Ul)l No; 4 % RETAINED ON No 4 
l(4.75"mrn) SIEVE (ilL •-s l(4.75mml SIEVE (q): 

ASTM METHOD.USED. 
A 

INIT\Al PREPARA'TION 
[SEE'NO'l"E 1·) : -

METiiOD USED M/OONTENT; 

Test No 1 2 3 4 5 

Wt, Of \!','et Soil (lb) 8.570 8.570 8.670 8.710 8.710 
Wt. Of MoJd (lbj - 4.380 4.380 4.380 4.380 4.380 
Wet Un~ Weight (lb/IP) 126.2 126.2 129.2 130.4 130.4 
Tar.e No. 

- "" LPT-52 LPT-52 LPT-31 YO-16 YO-16 
Wf. of Wet Soil+ Tare (!;J) 611 .70 611 .70 607.60 608.30 608.30 
Wt. of D,:y Soil -, T are(g) 565.60 565.60 551 .20 542.90 542.90 
Wt. of Water (g) 46.10 46.10 56.40 65.40 65.40 
Wt. '?IT are (g) 38.60 38.60 38.20 38.40 38.40 
Wt. of Dry Soil (g) 527.00 527.00 513.00 504.50 504.50 
Moisture Content (%) 8.7 8.7 11.0 13.0 13.0 
Dry Unit Weight (lb/IP) 116.1 116.1 11 6.4 115.5 11 5.5 

MAX. DRY DENSITY (lblft3) 
. • '"" I 116.5 OPT. MOl~TURE.(;ONTEN..T (%) 10.5 

CORRECTED MDD 116.5 CORRECTED MOISTURE CONTENT 10.5 

REMARKS : Assumed density of 2. 700 kg/m3 used lor Ai r voids calculat ions 
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Mms1ure Content (%) 

! Calculated by . 

Dale. 

-
Reportin1i • •• 

Oeplfl (ft); 

--
BLOWSP.ER 

25 LAYER : 
No. OF 

5 
LAYERS: 
VOLUMEOF 
MOLO : 

0.03320 

RAMMER: Hand 

NOTE 1 ASTM METHODS AS FOLLOWS :-

METHOD A-<20 % RET. No.4 (4.75mrn)SIE\IE 
4inMOLD. 

METHOD B - > 20 % R£T. No.4 (4.75mm) & 
< 20 % RET. 3/Bin (9.5mm) SIEVE 

4inMOLD. 

METHOD C- • :,, 20 % RET. 318in (9.5mm) & 
< 30 % RET. 3/4in (1 9mm ) SIEVE 
Sin MOLD. 

IF 30%OR MORE IS RET. ON THE3/4in (19mm) 
SIEVE THEN fillliE OF THE METHODS DETAILED ABOVE 
MAY BE USED, (INFORM Tl-lE LABORATORY 
SUPERVISOR) 

VOLUME OF MOLD :-
6in mold - 0.0750 

4in mold - 0,0333 
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FIGURE B-4c 



CONSOLIDATION TEST DATA 
SUM MARY REPO RT 

0 . 00 --+-------+---+----+--+-+--+--+--+-+------+---+---+--+-+--+-+-+-+------+---+---+--+-+--+--+-+-+-

0.05 

C 0 .1 0 

i-'.' z 
w 
2 
w 
u 
<i: 
_J 
o_ 
VJ 
0 0 .1 5 

0.20 ---7---

_______ I ______ __l ____ L 
I 

- _I_ - - - - - - - - - - -

I I I 

I I I 

I I I 

I I I 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I 

0 . 2 5 -+--------t---+---+---+----+---+--+--+-+------+------t~--+-+--+--+-+-+-+--------t---+---+---+----+--+--+--+-+-

0. 1 10 100 
VERTI CAL STRESS, tsf 

Before Test After Test 

Overb urden Pressu re: 0 tsf Wa ter Con te nt, % 30.62 24.96 

Preconso li dation Press ure: 0 ts f Dry Unit We ight, pcf 93.88 108 . 

Co mpression Inde x: 3 .8 1959e - 3 13 Saturation , % 9 1.06 100 .00 

Diameter: 2 .4 in Heigh t: 1 1n Void Ratio 1.02 0.76 

LL : --- I PL: --- Pl: --- I GS: 3 .04 

Project: Black Rock Units 1,2, 3 Location: Ca lipatria, CA Project No.: 3652 .00 1 

Borin g No .· RW - 0 1 Tes ted By: NJD Checked By : NJD 

Samp le No.: # 1 Test Date: 11/7 /08 De pth : 6.0ft 

Tes t No .: D Samp le Type: Rin g Eleva tion: N/A 

Description: Clayey SILT (ML): brown, wet 

Rem arks : 3652 .00 1 ~ RW- 0 1 ~ #1 ~ 6.0fLNode 65 ~ Blac k Roc k Un its 1,2,3 

FIGURE B-5a 
Thu, 04 - DE C- 2008 09 :35 :39 



CONSOLIDATION TEST DATA 
SUM MARY REPO RT 

- 0 . 00 ---+------+--+---+-+--+-+-+-+-+------+---f----+-+--+-+---1--+-+-----+----+---+-____,_1---,--+--+-+-
I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

0.02 - - - - - - - I- - - - -1- - - I- - -I - -1- ---! - I- -+ -1 - - - - - - - -I - - - - +- - - - - l- - + - I- -I - 1- +- - - - - - - - l- - - - -1- - - l- - - - - - - l- ---+ -

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

0 .0 4 ___ _J __ - - J -
I 

-------- ________ __l_l_l ________ _ 
C 

f-

z 
w 
2 
w 
u 
<( 
_J 

0... 
U) 

0 

' 
I I I 

I I I 

I I I 

I I I 

I I I 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 
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0 .06 __ I_T_ I I I ----1-

0.08 ---7---

0. 1 0 -+-------t---+---+---+---+--+--+--+-+------+------,~--+-+--+--+-+-+-+-------t---+---+---+---+--+--+--+-+-

0. 1 10 100 
VERTI CAL STRESS, tsf 

Before Test After Tes t 

Ove rb urden Pressure: 0 tsf Wa ter Con te nt, % 24.67 22.37 

Preconso li dation Pressure: 0 ts f Dry Unit We igh t, pc f 10 1.6 105.4 

Co mpression Index: 3 .8 1959e - 3 13 Sa turat ion , % 10 1. 17 100.79 

Diameter: 2 .42 in Height: 1 1n Vo id Ratio 0 .66 0.60 

LL : --- I PL: --- Pl: --- I GS: 2 .70 

Proj ect: Black Rock Units 1,2,3 Location: Ca li pa tr ia, CA Proj ect No.: 3652 .00 1 

Boring No .· RW - 03 Tes ted By: NJ D Checked By: NJ D 

Samp le No.: #7 Test Date : 11/ 10/08 Depth: 36.0ft 

Tes t No .: E Samp le Type: Ring Elevation : N/A 

Description: Silty SAND (SM): brown, moist, f ine sa nd 

Remarks : 3652 .00 1 ~ RW - 03 ~ #7 ~ 36 .0 fLNode65 ~ Black Rock Un its 1 ,2,3 .dat 

FIGURE B-5b 
Thu, 04 - DEC - 2008 09 :37 :06 
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CONSOLIDATION TEST DATA 
SUM MAR Y REPORT 

0 --+--------+------+-----+--+--+----l--+---+---+--------+------+--------<~--+---+--+---+---+-f-

5 -----------~------~----~------~----~-~--------- ---1------- -------------~---- -

10 -----------~------ ------ ---- -

I I 

15 
I I I I I I I 

- - - - - - - - - - - I - - - I- - - I I I I I I I I I 

20 - 7 - - - ----------------------------7-----~-----

25 --+--------+-----+----+---+---+----+-+--+--+-------+----+---+---+--+---+-----t-+-+-

0. 1 10 
VERTI CAL STRESS , tsf 

Before Tes t Af te r Tes t 

Ove rb urd en Press ure : 0 tsf Wa ter Con te nt, % 48.36 40.47 

Preco nso li dati on Pressu re: 0 ts f Dry Unit Weight, pcf 77. 66 87. 3 1 

Co mpression Inde x: 3 .8 1959e - 3 13 Sa turat ion , % 11 1.56 117.4 1 

Diameter: 2 .4 in Heigh t: 1 1n Void Ra tio 1.17 0 .93 

LL : --- I PL: --- Pl: --- I GS : 2 .70 

Project: Black Rock Units 1,2,3 Loca t ion: Ca lipatria, CA Project No.: 3652 .00 1 

Boring No .: RW - 4 Tes ted By: NJD Checked By : NJD 

Sam ple No.: # 10 Test Date : 11/3/08 Depth: 50.5ft 

Tes t No .: A Samp le Type : Sh elby Elevation : N/A 

Description: Fa t CLAY (CH) : brow n, wet 

Rema rks : 3652 .00 1~RW - 04 ~ #10 ~ 50 .5fLNode66 ~ Black Rock Un its 1,2 ,3 .dat 

FIGURE B-5c 
Thu, 04 - DEC - 2008 09 :27 :0 1 



CONSOLIDATION TEST DATA 
SUM MARY REPO RT 

0 . 00 --+-------+---+----+--+-+--+--+--+-+------+---+---+--+-+--+-+-+-+------+---+---+--+-+--+--+-+-+-

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

0.05 -------~-------~- ---~-~➔~-------~-- -+--~--~-+-~~- ~-------~-------~----- -~~-

C 0 .1 0 

i-'.' z 
w 
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w 
u 
<i: 
_J 
o_ 
VJ 
0 0 .1 5 

0.20 ---7---

I _______ 1 ____ 1 __ I __ 
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I I I 
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------------
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0 . 2 5 -+--------t---+---+---+----+---+--+--+-+------+------t~--+-+--+--+-+-➔-+--------t---+---+---+----+--+--+--+-+-

0. 1 10 100 
VERTI CAL STRESS, tsf 

Before Test After Tes t 

Overburden Pressure: 0 tsf Wa ter Con te nt, % 35.02 30.32 

Preconso li dation Pressure: 0 ts f Dry Unit We igh t, pcf 87.89 97.56 

Co mpression Index: 3 .8 1959e - 3 13 Sa turat ion , % 93 .75 100 .00 

Diameter: 2 .42 in Height: 1 1n Vo id Ratio 1.11 0.90 

LL : --- I PL: --- Pl: --- I GS: 2 .97 

Proj ect: Black Rock Units 1,2,3 Location: Ca li pa tr ia, CA Proj ect No.: 3652 .00 1 

Borin g No .· RW - 05 Tes ted By: NJD Checked By : NJD 

Samp le No.: #6 Test Date : 11/ 11/08 Depth: 3 1 .5ft 

Tes t No .: N/A Samp le Type : She lby Eleva tion : N/A 

Description: Fa t CLAY (CH) : brow n, wet 

Remarks : 3652 .00 1 ~ RW - 05 ~ #6 ~ 3 1 .5 fLNode65 ~ Black Rock Un its 1,2,3 .dat 

FIGURE B-5d 
Thu, 04 - DEC - 2008 09 :38 : 19 



CONSOLIDATION TEST DATA 
SUM MARY REPORT 

- 5 -+------+----+---+--+--+--+--+-+--+------+----+---+--+--+--+--+--+-+-----+---+---+----l-+--+--+-+-f-
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5 _____ _J __ _ __l_J __ 

I 
I _______ I _______ I _ 
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I I I 

I I I 

I I I 

I I I 

------------
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10 I I I I I -I - - - - - - - I I I I I I I I I - - - -1-

15 ---7---

20 -+-----+-----+---+-+--+--+--+-+-+-----+---t-----t--+--+--+--+---+---,-----+---+--+--+---+--+-+--+-+-

0. 1 10 100 
VERTI CAL STRESS, tsf 

Before Test After Test 

Overbu rden Pressu re: 0 tsf Water Con ten t , % 29.9 4 28.39 

Preco nso li da ti on Press ure: 0 ts f Dry Un it We ight, pc f 94.34 98.5 

Co mpression Inde x: 3 .8 1959e - 3 13 Sa turation , % 102 .77 107 .76 

Diameter : 2 .42 in Heigh t: 1 1n Void Ratio 0 .79 0.7 1 

LL : --- I PL: --- Pl: --- I GS: 2 .70 

Projec t: Black Rock Units 1,2,3 Location : Ca lipatria, CA Project No.: 3652 .00 1 

Boring No .· RW - 6 Tes ted By: NJD Checked By : NJ D 

Samp le No.: #3 Test Date : 11/7 /08 De pth : 1 6.0ft 

Tes t No.: C Samp le Type: She lby Eleva tion: N/A 

Description: Fa t CLAY (CH) : brow n, wet 

Rem arks : 3652 .00 1 ~ RW- 06 ~ #3 ~ 16.0 fLNode66 ~ Black Roc k Un its 1,2 ,3 .dat 

FIGURE B-5e 
Thu, 04 - DEC - 2008 09 :22 :23 
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CONSOLIDATION TEST DATA 
SUMMARY REPO RT 
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-------f--7---7-

50 --+-----+-----+---+-+--+--+--+-+-+-----+---t-----t--+---+---+--+---t---7------+---+--+---+---+--+--+--+-+-

0. 1 10 100 
VERTI CAL STRESS, tsf 

Before Test After Test 

Overbu rden Pressu re: 0 tsf Wa ter Con te nt, % 38.33 33. 13 

Preconso li dation Press ure: 0 ts f Dry Unit We ight, pcf 84. 19 95.27 

Co mpression Inde x: 3 .8 1959e - 3 13 Sa tu rat ion , % 103 .29 11 6.29 

Diameter: 2 .42 in Heigh t: 1 1n Vo id Ratio 1.00 0 .77 

LL : --- I PL: --- Pl: --- I GS: 2 .70 

Projec t: Black Rock Units 1,2,3 Loca t ion: Ca li pa tr ia, CA Project No.: 3652 .00 1 

Boring No .· RW - 7 Tes ted By: NJD Checked By : NJD 

Samp le No.: # 10 Test Date : 11/ 11/08 Depth: 5 1 .Oft 

Tes t No .: N/A Samp le Type: Ring Elevation: N/A 

Description: Fat CLAY (CH) : brow n, wet 

Rem arks : 3652 .00 1 ~ RW- 07 ~ # 10 ~ 5 1.0fLNode66 ~ Blac k Rock Units 1,2 ,3 .da t 

FIGURE B-5f 
Thu, 04 - DEC - 2008 09 :20 : 15 



DIRECT SHEAR TEST REPORT 
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0.0 0 .1 0.2 0 .3 0 .4 
HORZ . DEFORMATION , in 

Proj ect: Black Rock Un its 1,2 ,3 

Loca tion: Ca lipatria , CA 

Projec t No .: 3652.001 

Bori ng No.: HSA-1 9 

Samp le Type: Ring 

Description: Fat CLAY (CH) : brow n, mois t 

0 

C = 0 . 154 tsf 

¢ = 27 .9 

ta n ¢ = 0 .53 

I 
- +- - - - - _I_ - - - - -

I 
- - - - - - I- - - - - -

- - - - - - I - - - - - -I - - - - - - - - - - - - I I I 

I I I 
1· I 

I I I 
-----~------i------~-~ - --~------+------L-----~------

1 I I 

2 3 4 5 

I 
------+------~-----

' 

6 7 
NOR MAL STRESS, ts f 

Symbo l Q) Li [:] 

Tes t No. A B C 

Samp le No. #2 #2 #2 

Shape Ci rcu lar Circu lar Circu lar 

Dim ension, 1n 2 2 2 

Area , inA2 3.141 6 3.141 6 3 .1416 

0 
Heig ht, 1n 1 1 1 

+' Water Co nte nt, % 28 .74 28. 74 28 .73 
C 

-
Dry Den si ty, pcf 95. 104 96.8 17 94.489 

Sa turation , % 98 .1 7 102 .23 96 .73 

Void Ratio 0.805 15 0 .7732 1 0 .8 169 

Conso l. He ight, 1n 0 .98258 0 .96705 0 .95 798 

Conso l. Voi d Ra tio 0.7737 0.7 1479 0 .74056 

Water Content, % 31 .23 27 .1 0 3 1.42 

- Dry Density, pcf 97. 41 9 102 .02 10 1.73 0 
C 

~ Saturation, % 112.66 109 .1 6 125.66 

Void Ratio 0.762 26 0.68283 0 .68754 

Norma l Stress, tsf 0.49995 0 .99967 1.4999 

Max. Shear Stress, tsf 0.39963 0 .72021 0 .92855 

Ult. Shear Stress , ts f 0.3244 0 .58309 0.89799 

Time to Fail ure, m in 350 49 0 9 19 

Disp. Ra te , in/min 0.000 17 0 .00017 0 .000 17 

Estimated Spec ific Gravity 2.75 2 .75 2.75 

Liqu id Li mit - -- -- - - --

Plas tic Limi t --- --- ---

Plasticity Inde x --- --- ---

Rem arks : 3652 .00 1_ HSA- 19 _ #2 _ 6.0 fL0 .5tsLSTA_ Black Rock Units 1,2 ,3 

FIGURE B-6 
Fri, 12 - DEC - 2008 11 :27:47 

8 



-R- VALUE TEST RESULT 

PROJECT NO: 3652.001 

PROJECT NAME: BLACK ROCK UNITS 1 - 2 & 3 

SAMPLE NO . HSA - 8@ 0 - 3' SOURCE: Onsite 

DESCRIPTION: Brown lean to fat CLAY with sand (CL-CH) 

TESTED BY: 

ATTENTION: 

COPY TO: 

JA 

Jon Everett 

Jim Bruss 

DATE: 11-10-08 

******RESISTANCE VALUE DATA SUMMARY****** 

INITIAL MOISTURE CONTENT: 20 % 

DRY WATER EXUDATION EXPANSION 
DENSITY CONTENT PRESSURE PRESSURE * R * 

(pcf) ( % ) (psi) (psf) VALUE 

99.3 23 . 8 231 0 2 
: 99 . 8 23.2 326 35 4 

100 22.6 446 39 6 

AT EXUDATION PRESSURE OF 300 PSI: 

99.6 23.4 300 31 4 

FIGURE B-7a 



-R- VALUE TEST RESULT 

PROJECT NO: 3652.001 

PROJECT NAME: BLACK ROCK UNITS 1 - 2 & 3 

SAMPLE NO. HSA - 12@ 0 - 3' SOURCE: Onsite 

DESCRIPTION: Brown lean to fat CLAY with sand (CL-CH) 

TESTED BY: 

ATTENTION: 

COPY TO: 

JC 

Jon Everett 

Jim Bruss 

DATE: 11/10/08 

******RESISTANCE VALUE DATA SUMMARY****** 

INITIAL MOISTURE CONTENT: 23 % 

DRY WATER EXUDATION EXPANSION 
DENSITY CONTENT PRESSURE PRESSURE * R * 
, (pcf) (%) (psi) (psf) VALUE 

96.1 26.1 215 0 1 
:.99. 6 24.9 310 9 2 
100.8 23.8 390 83 5 

AT EXUDATION PRESSURE OF 300 PSI: 

98.4 25 300 8 2 

FIGURE B-7b 



-R- VALUE TEST RESULT 

PROJECT NO: 3652.001 

PROJECT NAME: BLACK ROCK UNITS 1 - 2 & 3 

SAMPLE NO. HSA - 20@ 0' - 3' SOURCE: Onsite 

DESCRIPTION: Brown lean CLAY with sand (CL) 

TESTED BY: 

ATTENTION: 

COPY TO: 

GB 

Jon Everett 

Jim Bruss 

DATE: 11-10-08 

******RESISTANCE VALUE DATA SUMMARY****** 

INITIAL MOISTURE CONTENT: 16 % 

DRY WATER EXUDATION EXPANSION 
DENSITY CONTENT PRESSURE PRESSURE * R * 

(pcf) ( % ) (psi) (psf) VALUE 

106 . 7 17.4 199 0 16 
108 . 5 16.9 310 0 29 
108 . 1 16.3 358 0 31 

AT EXUDATION PRESSURE OF 300 PSI: 

107.9 16.8 300 0 28 

FIGURE B-7c 
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~ ~ 
EXPANSION INDEX 
ASTM D4829-03 / UBC 29-1 

Project Name: Black Rock Unit 1,2 3 Project Number: 3652.001 

Sample Source HSA-3@ 0-3' Tested By: DC 

Sample Description: Brown lean CLAY with sand (CL}. Date Tested: 11/7/2008 

Test Data: 

Expansion: Load-Expanded: [i] Expanded-Load: □ Other: □ 

MOISTURE BEFORE AFTER 

I 
REMOLDING 

I CONTENT ' TEST TEST DATA 

Ring Number Water Desired 
Weight of Wet Soil + Ring (gms) 385.0 472.4 content,% 11.1 Density 105.0 

Weight of Dry Soil+ RinQ (Qms) 346.5 385.1 

Weight of Rinq (qms) 0.0 38.6 Total Drv Soil, qms. 

Weight of Dry Soil (gms) 346.5 346.5 Water Added, gms. 
Weight of Water (gms) 38.5 87.3 

Volume of Soil (ft3) 0.0073 0.0077 

Water Content, % 11.1 25.2 
Dry Density (pcf) 105.0 98.9 

SPECIMEN DATA: 

Height 1.00 inches Diameter: 4.00 inches 0 Gs= 2.7 estimatec Vo= 0.0073 inch.3 EXPANSION INDEX 
6d = 105.0 

a, = 98.9 

SPECIMEN G HEIGHT Ho-Ht (w/c)(Gs)(6d) (Gs)(62.4)•6d 

(inches) (x) (y) y 

I 
1.000 

I 
3151.26 I 63.44 II 50 I Initial 

1.062 0.0619 6729.06 I 69.56 II 97 I Final 

Date: Time: Reading: Remarks: 

11/10/08 3:30 0.3435 

11/10/08 3:56 0.3200 
11/10/08 4:18 0.3003 
11 /11 /08 8:10 0.2814 
11 /11 /08 11:50 0.2816 
11/11 /08 1:10 0.2816 

FIGURE B-8a 
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EXPANSION INDEX 
ASTM D4829-03 / UBC 29-1 

Project Name: Black Rock Unit 1 ,2 3 Project Number: 3652.001 

Sample Source HSA-10@ 0-3' Tested By: DC 

Sample Description: Brown fat CLAY with sand (CH}. Date Tested: 11/7/2008 

Test Data: 

Expansion: Load-Expanded: [x] Expanded-Load: □ Other: □ 

MOISTURE FO R REMOLDING 

CONTENT .--=·-- 11:.:S I DATA 

Ring Number Water Desired 

Weight of Wet Soil + Ring (gms) 365.0 461.1 content,% 13.5 Density 97.5 

Weight of Dry Soil+ Ring (gms) 321.6 360.4 

Weight of Ring (Qms) 0.0 38.8 Total Drv Soil, Qms. 

WeiQht of Dry Soil (Qms) 321 .6 321 .6 Water Added, gms. 

Weight of Water (gms) 43.4 100.7 

Volume of Soil (ft3) 0.0073 0.0078 

Water Content, % 13.5 31 .3 
Orv Density (pct) 97.5 90.8 

SPECIMEN DATA: 

Height 1.00 inches Diameter: 4.00 inches 0 Gs= 2.7 estimatec Vo= 0.0073 inch.3 EXPANSION INDEX 

6d = 97.5 

0, = 90.8 

SPECIMEN GD HEIGHT Ho-Ht (w/c)(Gs)(6d) (Gs)(62.4)-od 

(inches) (x) (y) y 

I 
1.000 I .)00~.33 I 70.99 II 50 I Initial 

1.074 0.0740 I 7674.48 II 77.70 II 99 I Final 

Date: Time: Reading: Remarks: 

11/10/08 3:56 0.3225 

11/10/08 4:02 0.3000 
11/10/08 4:13 0.2800 
11/11/08 8:10 0.2480 
11/11/08 11 :50 0.2484 
11/11/08 1 :10 0.2485 

FIGURE B-8b 
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~ ~ 
EXPANSION INDEX 
ASTM D4829-03 I UBC 29-1 

Project Name: Black Rock Unit 1,2 3 Project Number: 3652.001 

Sample Source HSA-22@ 0-3' Tested By: DC 

Sample Description: Brown lean CLAY with sand (CL). Date Tested: 11/7/2008 

Test Data: 

Expansion: Load-Expanded: [x] Expanded-Load: □ Other: □ 

MOISTURE 
~

FORE AFTER REMOLDING 

CONTENT EST TEST DATA 

Ring Number Water Desired 

Weight of Wet Soil+ Ring (gms) 372.0 512.3 content,% 12.3 Density 100.4 

Weight of Dry Soil+ Ring (gms) 331.3 417.8 

Wei!=lht of RinQ (qms) 0.0 86.5 Total Dry Soil, ams. 

Weight of Dry Soil (qms) 331.3 331.3 Water Added, gms. 

Weight of Water (gms) 40.7 94.5 

Volume of Soil (ft3) 0.0073 0.0078 

Water Content, % 12.3 28.5 
Dry Density (pcf) 100.4 94.1 

SPECIMEN DATA: 

Height 1.00 inches Diameter: 4.00 inches 0 Gs= 2. 7 estimatec Vo= 0.0073 inch.3 EXPANSION INDEX 

Bd = 100.4 

Bt = 94.1 

SPECIMEN B 
HEIGHT H0-H, (w/c)(Gs)(<ld) (Gs)(62.4)-5d []% D 
(inches) {X) (y} X / y 

1.0007i I 3331.33 II 68.05 II 49 I Initial 
1.061 U 0.0612 I 7247.86 II 74.37 II 97 I Final 

Date: Time: Reading: Remarks: 

11/11/08 2:03 0.3389 

11/11/08 3:15 0.3010 
11/11/08 4:35 0.2815 
11/12/08 7:55 0.2715 
11/12/08 10:25 0.2717 
11/12/08 1:50 0.2717 

FIGURE B-8c 



California State Certified Laboratory No. 2153 

25 November 2008 

Mr.Kim Yee 
Fugro West, Inc. 
1000 Broadway, Suite 440 
Oakland, CA 94607 

Subject Project No.: 3652.001 

Job No.0811051 
Cust. No.11608 

Project Name: BlackRock Units I, 2, 3 . 

CERCO 
analytical 

1100 Willow Pass Court, Suite A 
Concord, CA 94520-1006 

925 462 2771 Fax: 925 462 2775 
www.cercoanalytical.com 

Corrosivity Analysis -ASTM Test Methods with Brief Eyaluation 

Dear Mr. Yee: 

Pursuant to your request, CERCO Analytical has analyzed the soil samples submitted on November 07, 
2008. Based on the analytical results, a brief corrosivity evaluation is enclosed for your consideration. 

Based upon the resistivity measurements, all samples are classified as "severely corrosive". All buried 
iron, steel, cast iron, ductile iron~ galvanized steel and dielectric coated steel or iron should be properly 
protected against corrosion depending upon the critical nature of the structure. All bU1ied metallic 
pressure piping such as ductile iron firewater pipelines should be protected a~ainst con-osion. 

The chloride ion concentrntions range from 630 to 1,500 mg/kg. Because the chloride ion concentrations 
are greater than 300 mg/kg, they are determined to be sufficient to attack steel embedded rn a concrete 
mortar coating. 

The sulfate ion concentrations range from 1,200 to 2,800 mg/kg and are determined to be sufficient to 
damage reinforced concrete structures and cement mortar-coated steel at these locations. Therefore, 
concrete that comes into contact with this soil should use sulfate resistant cement such as Type II, in 
accordance with the Uniform building Code requirements. 

The pH of the soils range from 7.9 to 8.4 which does not present conosion problems for buried iron, steel, 
mortar-coated steel and reinforced concrete structures. 

The redox potentials range from 460 to 470-mV, which are mdicative of aerobic soil conditions. 

This corrosivity evaluation is based on general corrosion engineering standards and is non-specific in 
nature. For specific 1ong-tenn corrosion control design recommendations or consultation, please call 
JDH Corrosion Consultants, Inc. at (925) 927-6630. 

We appreciate the opportunity of workmg with you on this project. If you have any questions, or if you 
require furtheT information, please do not hesitate to contact us. 

Very truly yours, 
CERCO ANALYTICAL, INC. 

r='(~~ 
~ 1 J. Darby Howard, Jr., P .E. 

President 

JDH/jdl 
Enclosure 

FIGURE B-9a 



Ca lifornia State Certified Laboratory No. 2153 

Client: 
Client's Project No.: 
Client's Project Name: 
Date Sampled: 

Date Received: 
Matrix: 
Authorization: 

Job/Sample No. 

0811051-001 

0811051-002 

0811051-003 

0811051-004 

0811051-005 

Method: 

Detection Limit: 

Date Analyzed: 

"Tl 

Fugro West 
3652.001 
Black Rock Units 1, 2, 3 
Not Indicated 

7-Nov-08 

Soil 
Signed Chain of Custody 

Sample I.D. 

HSA-3 @0-3' 

HSA-10 @ 0-3' 

HSA-11 @ 0-3' 

HSA-14 @ 0-3' 

HSA-20 @ 0-3" 

G) 
C 
:::a / 4£ f)M/ M,DJvL 
m I Cheryl McMillen 

r:p Laboratory Director 
co 

Redox 

(mV) 

470 

460 

470 

460 

460 

ASTMD1498 

-

21-Nov-2008 

pH 

8.2 

7.9 

7.9 . 

7.9 

8.4 

ASTMD4972 

-

21-Nov-2008 

Conductivity 

(umhos/cm)* 

-
-

-
-
-

ASTMD1125M 

10 

-

* Results Reported on "As Received" Basis 

N.D. - None Detected 

Resistivity 

(100% Saturation) 

(ohms-cm) 

270 

280 

310 

400 

260 

ASTMG57 

-

25-Nov-2008 . 

(I) Detection limit is elevated to 75 mg/kg due to dilution 

C" Oualitv Control Summarv -All laboratory quality control parameters were found to be within established limits 

CERCO 
analytical 

1100 Willow Pass Court, Suite A 

Sulfide 

(mg/kg)* 

-

-
-

-
-

ASTMD4658M 

50 

-

Concord, CA 94520-1006 
925 462 2771 Fax: 925 462 2775 

www.cercoanalytical.com 

Date of Report: 

Chloride 

(mg/kg)* 

1,500 

800 

630 

970 

970 

ASTMD4327 

15 

21-Nov-2008 

25-Nov-2008 

Sulfate 

(mg/kg)* 

2,800 (I) 

1,300 

1,200 

1,200 

1,600 

ASTMD4327 

15 

21-Nov-2008 & 

24-Nov-2008 

Page No. 1 
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LIQUEFACTION ANALYSES 



CalEnergy Operating Corporation 
January 20, 2009 (Project No. 3652.001) 

M:\WP\2009\3652.001\RPT1-20-09\APPX C\APPX C.DOC C-1

APPENDIX C 
LIQUEFACTION ANALYSES 

Appendix C presents the results of the CPT liquefaction assessments for the Design 
Level Earthquake (DLE) event in accordance with the criteria presented in Section 6 of this 
report.  For the analyses, the DLE event is defined as having a moment magnitude (M) of 6.5 
and a PGA of 0.40g.   

The susceptibility of granular soils to liquefaction is a function of gradation, density, and 
type of fines content of the soil.  The susceptibility in general decreases with respective 
increases in: 1) distribution of grain size, and 2) soil density.  The detailed liquefaction 
susceptibility was based on the CPT-based empirical procedures recommended by Youd et. al., 
(2001) and used typical CPT tip resistance data that are representative of the soils at the project 
site.  It should be noted that all zones susceptible to liquefaction are shown to the base of each 
exploration, and cumulative settlement commences with the deepest encountered liquefiable 
zones; however, past research has suggested that in most cases liquefaction does not occur at 
depths greater than about 50 feet below ground surface.   

Figure C-1 provides a key for the interpretation of the liquefaction analyses based on the 
CPT data.  Figures C-2 through C-22 present the CPT liquefaction assessments for the DLE 
event.  The CPT plots show zones of materials susceptible to liquefaction in pink, and 
cumulative settlements along with volumetric strains.  



CalEnergy Operating Corporation 
Project No. 3652.001 
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l· .: Soi( T; pe _ 

COLOR LEGEND FOR FRICTION RA TIO TRACES 

0 2 3 4 5 6 7 8 9 10 11 
Friction Ratio (%) 

Zone Soil Behavior Type U.S.C.S. 

1 Sensitive Fine-grained OL-CH 
2 Organic Material OL-OH 
3 Clay CH 
4 Silty Clay to Clay CL-CH 
5 Clayey Silt to Silty Clay MH-CL 
6 Sandy Silt to Clayey Silt ML-MH 
7 Silty Sand to Sandy Silt SM-ML 
8 Sand to Silty Sand SM-SP 
9 Sand SW-SP 
10 Gravelly Sand to Sand SW-GW 
11 Very Stiff Fine-grained • CH-CL 
12 Sand to Clayey Sand • SC-SM 

*overconsolidated or cemented 

CPT CORRELATION CHART 

(Robertson and Campanella, 1984) 

KEY TO LIQUEFACTION LOGS 
Black Rock Units 1, 2, & 3 

Calipatria, California 

a a 

FIGURE C-1 
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LOCATION: E6,750,956, N2,005,421, CA State Plane, Zone 6, NAD83, Feet 
SURFACE EL: -221 .0ft +/- (NAVD88) 

EXPLORATION METHOD: Cone Penetrometer 
PERFORMED BY: Kehoe Testing & Engineering 

REVIEWED BY: Jon Everett COMPLETION DEPTH: 25.41ft 
TESTDATE: 10/8/2008 

LIQUEFACTION LOG OF CPT NO: C-101 
P.G.A. = 0.40g and Mw = 6.5 

Black Rock Units 1, 2 & 3 
Calipatria, California FIGURE C-2 
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LIQUEFACTION LOG OF CPT NO: C-102 
P.G.A. = 0.40g and Mw = 6.5 
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EXPLORATION METHOD: Cone Penetrometer 
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REVIEWED BY: Jon Everett COMPLETION DEPTH: 25.37ft 
TESTDATE: 10/8/2008 

LIQUEFACTION LOG OF CPT NO: C-103 
P.G.A. = 0.40g and Mw = 6.5 
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LOCATION: E6,752,229, N2,004,966, CA State Plane, Zone 6, NAD83, Feet 
SURFACE EL: -227.9ft +/- (NAVD88) 

EXPLORATION METHOD: Cone Penetrometer 
PERFORMED BY: Kehoe Testing & Engineering 

REVIEWED BY: Jon Everett COMPLETION DEPTH: 75.24ft 
TESTDATE: 10/7/2008 

LIQUEFACTION LOG OF CPT NO: C-104 
P.G.A. = 0.40g and Mw = 6.5 

Black Rock Units 1, 2 & 3 
Calipatria, California FIGURE C-5 
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