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102 SOIL SURVEY 

TABLE 11.--ENGINEERING INDEX PROPERTIES 

[The symbol> means more than. Absence of an entry indicates that data were not estimated] 

' I Classification lFrag- I Percentage passing I 
I ' I I 

Soil name and !Depth! USDA texture lments I sieve number-- :Liquid Plas-I 

map symbol I ' Unified AASHTO ' > 3 I I limit ticity I 

I I inches: 4 10 40 200 index 
I In . 

I Pct Pat I 

l I I I I . 
I I 

100---------------- : 0-13 Loamy fine sand : sM IA-2 0 I 100 I 100 175-85 110-30 NP 
Antho I 13-60 Sandy loam, fine1SM :A-2, 0 190-100175-95 150-60 : 15-40 NP 

I sandy loam. I I A-4 I I I ' ' I 

I I I ' ' I ' I I I 

101 *: I ' I I I ' ' ' I I I I 

Antho------------- 1 0-8 Loamy fine sand ISM IA-2 0 I 100 ' 100 175-85 : 10-30 NP ' I 

I 3-60 Sandy loam, fine ISM IA-2, 0 190-100175 -95 150-60 I 15-40 'IP 
I sandy loam. ' I A-4 I ' ' ' ' ' I I ' I 

Superstition------! 0-6 Fine sand-------lSM IA-2 0 100 195-100170-85 115-25 NP 
I 6-60 Loamy fine sand,: SM IA-2 0 100 195-100 170-85 I 15-25 NP 
I fine sand, I 

I 

I sand. I 

' I 
102*. I 
Badland I ' I 

' I ' I I I I 

103---------------- : 0-10iGravelly sand---lSP, SP-SMIA-1, A-21 0-5 160-90 150-85 :30-55 0- 10 NP 
Carsitas 110-60: Gravelly sand, 1SP, SP-SM;A-1 0-5 i60-90 ;50-85 125-50 0- 10 'IP 

I ' gravelly coarse : ' sand, sand. I 

104l! 
Fluvaquents . 

I 
I I ' ' I I ' ' 105---------------- 1 0-13 Clay loam-------lCL IA-6 0 100 100 :90-100:10-95 35-45 15-30 

Glenbar ! 13-60 Clay loam, siltylCL ,A-6 I 0 100 1 00 190-100 170-95 35- ➔ 5 15-30 
clay loam. ' ' I I I I I 

I ' I I ' ' I I I I 

106----------------: 0-13 Clay loam-------lCL IA-6, A-71 0 100 100 190-100 170-95 35-1.15 15-25 
Glenbar I 13-60 Clay loam, silty I CL IA-6, A-7 I o 100 100 190-100170-95 35-45 15-25 

' clay loam. ' I l I ' I I ' ' ' I I I I I I I 
I ' ' I I 

107*--------------- : 0-131Loam------------ l ML, IA-4 0 100 100 ; 100 170-80 20-30 NP-10 
Glen bar I CL-ML, I 

I ' I CL I I ' I 
I 13-60: Clay loam, silty I CL I A-6, A-7 I 0 100 100 195-100175 -9 5 35-45 15-30 

' clay loam. ' I ' ' I 
I 

I I I I ' 108---------------- 1 0-141Loam------------lML IA-4 o 100 100 185-100:55-95 25-35 NP-10 
Holtville l14-221Clay, silty clay I CL, CH IA-7 0 100 100 195-100185-95 40-65 20-35 

122-601Silt loam, very IML IA-4 o 100 100 195-100165-05 25-35 NP-10 
I fine sandy I I ' ' I 

loam. I I ' ' I I I I 

' I 

109---------------- : 0-17 Silty clay------ l CL, CH IA-7 0 100 100 195-100185-95 40-65 20-35 
Holtville I 17-24 Clay, silty clay f CL, CH IA-7 o 100 100 i95-100185-95 ~0-65 20-35 

124-35 Silt loam, very IML IA-4 0 100 100 195-100165-85 25-35 ~P-10 
I fine sandy I I 
I loam. I ' ' ' ' I I I ' ' 135-60 Loamy very fine fSM, ML IA-2, A-4 1 0 100 100 175-100 120-55 NP 
' sand, loamy I I I I I I I 
I ' fine sand. ' I I l I I ' ' I ' ' I I I ' I 

110----------------1 0-17 Silty clay------ l CH, CL IA-7 0 100 100 195-100 85-95 40-65 20-35 
Holtville : 17-24 Clay, silty clay I CH, CL IA-7 0 100 100 195-100 85-95 40-65 20-35 

124-35 Silt loam, very I ML IA-4 0 100 100 19 5-100 55-85 25-35 NP-10 
' fine sandy I I ' I ' ' ' loam. ' I , 

I , I I 

:35-60 Loamy very fine ISM , ML I A-2, A-41 o 100 100 175- 100 20-55 NP 
sand, loamy I 

I 

fine sand. 

See footnote at end of table. 



IMPERIAL COUNTY, CALIFORNIA, IMPERIAL VALLEY AREA 

TABLE 11.--ENGINEERING INDEX PROPERTIES--Continued 

Soil name and 
map symbol 

I I Classification :rrag- I Percent age passl ng , 
IDepthl USDA texture --i------ :ments : sieve number-- ILiquid 
I I Unified AASHTO ; > 3 ;---.,...,~:::....:_"--'~:=.;:..:_....,... ___ : limit 

l ·--,,--t----------+-----+-----+=-: inch e s_,..: _ 4_ : : .f!! , Pct -y-
10 40 200 ; 

.;......_;_;;___-+-.=,-: p Ct 

1 I 
111 1 : I 1 
Holtville---------! 0-10:Silty clay loam CL, CH IA-7 

l 10-221Clay, silty clay CL, CH IA-7 
l22-60jSilt loam, very ML IA-4 
i I fine sandy 
I I loam. 
I 

Imperial---------- ! 0-12 1Silty clay loam CL 
l 12-60 iSilty clay loam, CH 
I I silty clay, 
I I clay. 

: I 
112----------------1 0-12 1Silty clay------:cH 
Imperial I 12-601Silty clay loam, ICH 

: I silty clay, : 
l I clay. 
: I : 

113---------------- : 0-121Silty clay------:cH 
Imperial l12-60 ISilty clay, ICH 

I I clay, silty 
I I clay loam. 

I : 
114---------------- 0-12 1Si lty clay------lCH 
Imperial 12-60 1Silty clay loam, 'CH 

: silty clay, 
I clay. 
' t 

115*: I 
Imperial---------- 0-12 1Silty clay loam CL 

12-60 1Silty clay loam, CH 
: silty clay, 
: clay. 
' I 

Glenbar----------- 0-13 1Silty clay loam CL 

116 1 : 

13-60IClay loam, silty CL 
: clay loam. 
I 
I 

Imperial---------- 0-13:Silty clay loam CL 
13-60ISilty clay loam, CH 

I silty clay, 
: clay. 

I 
IA-7 
IA-7 
I 
I 

I 
I 
I 

1 A-7 
IA-7 

' I 
IA-7 
IA-7 

I 
I 

IA-7 
I A-7 

IA-7 
I A-7 

IA-6, 
;A-6, 
I 
I 
I 

I 
IA-7 
IA-7 

' 

' I 
I 

A-7 I 
A-7: 

' I 0 I 

Glenbar-----------1 0-13ISilty clay loam CL 
l13-60IClay loam, silty CL 

117, 118----------­
Ind io 

119 *: 
Indio-------------

Vint--------------

120 1
---------------

Laveen 

I I clay loam. 
: I 

0-12 1 Loam------------ l ML 
12-72 

0-12 
12-72 

Stratified loamylML 
very fine sand I 
to silt loam. I 

' I 
I 

Loam------------ lML 
Stratified loamy lML 

very fine sand I 
to silt loam. I 

0-10 1Loamy fine sand 
I 
ISM 
:sM 10-601Loamy sand, 

I loamy fine 
: sand. 
I I 

0-121Loam------------ l ML, 
12-601Loam, very fine IML, 

I sandy loam. I 
I I 

See footnote at end of table. 

IA-6, A-71 
IA-5 
' I 
I 
IA-4 
IA-4 

' I 
I 
I 

I 
I 

A-4 
A-4 

A-2 
A-2 

CL-MLIA-4 
CL-ML IA-4 

0 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

100 
100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

' I 

100 
100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

' I 
I ; 
195-100185-95 
195-100185-95 
195-100165-85 
j I 
I I 

I 
I 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

I 
I 

185-95 
\85-95 

85-95 
85-95 

85-95 
85-95 

185-95 
185-95 

' I 
I 
I 

l 
185-95 
185 -95 

' I 
I I 
I I 

19 0-100 170-95 
190-100 170-95 

t 

100 
100 

I 
I 
' I 
'85-95 
85-95 

190-100 70-95 
:90-100 70-95 

I I I 
I I I 

l95-100:95-100:s5-100,15-90 
l95-100 l95 -10o :8 5-100l75-90 

: I I 
I 
I 

' ' I I I 
I I I 

l9 5-100 l95-10o:85 -100 l75-90 
l95-100l95-100:85-100 l75-90 
t : 
I I 

I 

I I I I 
:25-35 
120-30 
l 

195-100195-100170-80 
195-100 195 -100 170-80 
; ' I 

I 
I I 
I I 

I 100 195-100175-85 
195-100 185-95 170-80 

I 

I 
I 
I 

155-65 
155-65 

40-65 
40-65 
25-35 

40-50 
50-70 

50-70 
50-70 

50-70 
50-70 

50-70 
50-70 

40-50 
50-70 

35-45 
35-45 

40-50 
50-70 

35-45 
35-45 

20-30 
20-30 

20-30 
20-30 

20-30 
15-25 

103 

Plas­
ticity 
ind ex 

20-35 
20-35 
NP-10 

10-20 
25-45 

25-45 
25-45 

25-45 
25-45 

25-45 
25-45 

10-20 
25-45 

15-25 
15-25 

10-20 
25-45 

15-25 
15-30 

NP-5 
NP- 5 

NP-5 
NP-5 

NP 
NP 

NP-10 
NP-10 



104 

TABLE 11.--ENGINEERING INDEX PROPERTIES--Continued 

-~C~l~a~ss~1~·f~i~c~a~t~i~o~n'--I Frag- I Percentage passing 
lments ! sieve number--Soil name and 

map symbol 
:Depthi 
I I 

USDA texture 
Unified AASHTO : > 3 :---~,-=:..::_..::_~~-=-~---

I 
I I inches I 4 I 1 0 40 200 

, In 
I ' ' I 

121---------------- 1 0-12lFine sand------- SM, 
Meloland l 12-26lStratified loamy ML 

SP-SM I A-2, A-3 I 
IA-4 

l I fine sand to 
I I silt loam. 
126-71 IClay, silty CL, CH 
I I clay, silty 
1 clay loam. 
I 

122---------------- l 0-12 Very fine sandy ML 
Meloland I loam. 

: 12-26 Stratified loamy ML 
l fine sand to 
I silt loam. 
126-71 Clay, silty CH, CL 
I clay, silty 
I I clay loam. 
I I 

123*: I I 
Meloland---------- 1 0-12 1Loam------------ ML 

l12-261Stratified loamy ML 
I I fine sand to , 
I : silt loam. : 
l2 6-38 lC lay, silty lCH, CL 

l clay, silty I 
1 : clay loam. ; 
l3 8-60lStratified silt ISM, ML 

l loam to loamy I 
: fine sand. I 
I : 

Holtville--------- ! 0-121Loam------------lML 
112-24 : Clay, silty claylCH, CL 
124-36 1Silt loam, very lML 
l I fine sandy 
l I loam. 
l36 -60 l Loamy very fine ISM, ML 

I sand, loamy 
: fine sand. 
I : 

I 
I 
I 

lA-7 
' I 
' I 
' I 

IA-4 
I 
I 

l A-4 
I 

IA-7 
I 

I 
: A-4 
lA-4 

' I 
IA-7 
' ' I 
jA-4 
I 
' I 
' ' lA-4 
!A-7 
IA-4 

iA-2, 
I 
I 

' I 
124, 125-----------: 0-231Gravelly sand---lSM, SP-SMlA-2, 

Niland 123-60ISilty clay, lCL, 
I clay, clay l 
I loam. : 
I 0 
I I 

126---------------- : 0-23lFine sand------- lSM, 
Niland 123-60 :S ilty clay------lCL, 

: I I 
127----------------: 0-23lLoamy fine sand l SM 

Niland 123-601Silty clay------ l CL, 

128*: I 
I 
I 

Niland------------: 0-231Gravelly sand--- lS M, 

CH IA-7 

' ' SP-SM IA-2, 
CH IA-7 

l 
IA-2 

CH IA-7 

' I 
SP-SMIA- 2. 

I 
I 

A-41 

A-3 

A-3 

A-3, 

Pct t , 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

I 1 I 
l95-100l90-100l75-100I 5-30 

100 I 100 190-100 150-65 

' I 

100 

195-100 
I 
I 100 
I 

' I 
I 100 
I 
I 
I 

1 I I 

I 
I 
I 

I I 
100 195-100l85-95 

I 
I I 

95-100 195-100155-85 
I I 
I I 

100 190-1 00 150-70 
I ~ 
I ' I I 

100 195-100185-95 

I I I I 
195-100195-100195-100155-85 
I 100 100 190-100:50-10 
I : 

100 

100 

100 
100 
100 

I 1 oo 
I 
I 

I 
100 l 95-100:85-95 

I 
I 

100 175-100 13 5-55 

100 
100 
100 

100 

I 
I 

' I I 
I 

185-100155- 95 
195-100135-95 
195-100155-8 5 
I 
I ' I I 

:75-1001 20-55 

I ' I I 

: 90-100 70-95 I 50-65 l 5-25 
I 100 100 185-100 180 -95 
: I 
l I 
I : : I 
190-100:90-100 :50-65 : 5-25 
: 100 : 100 185-100:ao-95 
I I I f 
I I I I 

190-100:90-100 : 50-65 : 15-30 
I 100 : 100 i85 -100 l80 -95 
I I 
l I : 

190-100l70-95 50-65 I 5-25 

SOIL SURVEY 

!Liquid Plas-
limit tic it y 

index 
f.£! 

NP 
25-35 NP-10 

40-65 20-40 

25-35 NP-10 

25-35 '.IP- I 0 

40-65 20-40 

25-35 NP-iO 
25-35 NP-10 

40-65 20-40 

25-35 NP-10 

25-35 NP-10 
40-65 20-35 
25-35 '.l P-10 

:1 p 

'.l p 
40-65 20-40 

NP 
40-65 20-40 

NP 
40-65 20-40 

:IP 
23-60lSilty clay, ICL, CH IA -7 0 I 100 I 100 85-100180-lOO I 40-65 20-40 

I clay, clay I 
: loam. I 
' ' I I 

Imperial---------- 0-12ISilty clay------ lCH 
12-60ISilty clay loam, ! CH 

129*: 
Pits 

I 
I 

: silty clay, I 
clay. I 

I 
I 
: 

I I 
I 
I 
I 

A-7 
A-7 

130, 131----------- l 
Rositas 

0-271Sand------------:sP-SM IA-3, 
I 
I 

I 
l27-601Sand, fine sand, ISM, 

loamy sand. I 

See footnote at end of table. 

I 
I 

I A-1, 
I A-2 

SP-SMIA-3, 
I A-2, 
I A-1 

0 
0 

0 

0 

100 
100 

100 

100 

I 

100 
100 

I 
I 
I 
I 
I 
I 

I 

100 
100 

l 80-100:40-10 
I 
I I 
180-100140-85 

' I 
I 
185-95 
185-95 

5-15 

5-30 

50-70 
50-70 

25-45 
25-45 

NP 

NP 



IMPERIAL COUNTY, CALIFORNIA, IMPERIAL VALLEY AREA 

TABLE 11.--ENGINEERING INDEX PROPERTIES--Continued 

: I 
I Depth: 

-~C~la~s~s~1~f~i~c~a~t~i_o_n_lFrag- I Percentage passing I 
USDA texture Soil name and 

map symbol I : Unified AASHTO 
iments I 
: > 3 I 
:inches: 

....!l I 

: I I 
132, 133, 1 34, 135-1 0-9 I Fine s-and-------1 SM 
Rositas I I I 

:A-3, 
I A-2 

9-60: Sand, fine sand, I SM, SP-SM IA-3, 
I loamy sand. I 
I : 

I : I 
136----------------: 

I A-2, 
I A-1 
• I 

IA-1, 
Rositas 

0-4 !Loamy fine sand ISM 
4-60ISand, fine sand, ISM, 

I loamy sand. 
SP-SMIA-3, 

I 
I 

137---------------- 1 0-12 ISilt loam-------lML 

I A-2, 
I A-1 
' I 
: A-4 

Rosi tas I 12-60 I Sand, fine sand, I SM, SP-SM IA-3, 
I : loamy sand. I 
I I : 
I I : 

138*: I : : 
Rositas----------- 1 0-4 !Loamy fine sand ISM 

I A-2, 
I A-1 
: 
I 
IA-1, 

I 4-601Sand·, fine sand,ISM, SP-SMIA-3, 
: : loamy sand. : 
I : I 
I I I 

Superstition------! 0-6 !Loamy fine sand ISM 
I 6-60 ILoamy fine sand, ISM 

' ' I 
I 

I fine sand, I 
I sand. I 

' 
139---------------- 1 ' 0-6 ILoamy fine sand ISM 
Superstition I 6-60ILoamy fine sand, ISM 

' ' : fine sand, l 
I sand. I 

140*: 
Torriorthents 

Rock outcrop 

141 *: 
Torriorthents 

Orthids 

I 

' ' ' ' ' ' ' ' 

I 

' ' ' ' 142---------------- : Q-101Loamy very fine ISM 
Vint I I sand. 

l 10-60 1Loamy fine sand 
I : 

143---------------- 1 0- 12IFine sandy loam 

' ' ISM 
I 
IML, 

ML 

Vint I 
' I 

i CL-ML, 
I SM, 

' ' I I 

l12-60 ILoamy sand, 
l I loamy fine 

I sand. 
' ' 

I SM-SC 
ISM 

144*: I : 
Vint-------------- 1 0-10lVery fine sandy ISM, ML 

I I loam. I 
l 10-40)Loamy fine sand ISM 
140-60ISilty clay------lCL, CH 
I I I 

Indio-------------1 0-12fVery fine sandy IM L 
I I loam. : 
11 2-40 1Stratified loamyiML 
I : very fine sand I 
I : to silt loam. I 
l40-721Silty clay------ l CL, CH 
: I l 

I A-2, 
l A-1 
' ' : A-2 
IA-2 
I 
' I 
' ' IA-2 
IA-2 

: 
I 
I 
I 
I 

' I 
IA-4 
' I 
IA-2 
' ' lA-4 

' I 
IA-2 

: 
IA-4 
I 
I 

IA-2 
IA-7 
I 
IA-4 
I 
IA-4 

' I 
IA-7 
I 

I 

' I 
' I 

A-21 
l 
I 
I 
I 
I 
' ' I 
l 
I 
' I 

A-21 

4 
Pct ; 
- I 

0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

100 

100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

: 100 
I 
19 5-100 

' ' 

100 

95-100 

I 100 
I 
195-100 
I 100 
I 
195-100 
: 
,195-100 
I 

100 

.,..::.si~e~v~e:......;n~u~m~b~e~r---.----_ :Liquid 
l limit 
I 

I 

10 I 40 200 
I 

: I 
l80-100l50-80 10-25 
I I 
I I 

:80-100 14 0-85 
I 
I 

I 

5-30 

I I 
180-100 140-85 
180-100 l 40-85 

I 
I 

I 
11 0-35 
I 5-30 
I 

' I I 

i 100 I 90-100 170-90 
:80-100 140-85 1 5-30 

I 
I 

' 
I 
I 

' ' I I 

80-100140-85 :10-35 
80-100140-85 I 5-30 

I 

' 95-100170-85 : 15-25 
95-100170-85 115-25 

I l 
I I 
I I 

95-100170-85 115-25 
95-100 170-85 I 15-25 

I I 

I 
I 

I 
100 185-95 :40-65 

I 
95-100 :10-ao 120-30 

I I 
I I 

100 175-85 145-55 
: I 
I : 
I I 

95-100 170 -80 120-30 
I 
I 
' ' I I 

' ' 100 185-95 :4o-65 
I I 

95-100:10-80 120-30 
100 195-100185-95 

' I 
95-100185-100175-90 

I I 
I I 

95-100185-100175-90 
I I 
: I 

100 195-100 185-95 

l Pct 
' ' I 

20-30 

15-25 

15-25 

15-25 

40-65 

20-30 

20-30 

40-65 

• See description of the map unit for compo3ition and behavior characteristics of the map unit. 

105 

Plas­
ticity 
index 

NP 

NP 

NP 
NP 

NP-5 
NP 

NP 
NP 

NP 
NP 

NP 
NP 

NP-5 

NP 

NP-5 

NP 
20-35 

NP-5 

NP-5 

20-35 
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DATE DRILLED: 7 /1 /11 

1-C 
w.el 
~ 
oz 
ow 
0. 0. 

0.5 

LOG OF BORING No. 8-1 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist to wet, roots, firm. 

~ 

SILT (ML): Brown, saturated, medium dense, some clay. 

loose, some very fine grained sand. 

SILTY SAND (SM): Lt. brown, saturated, medium dense, 
very fine to fine grained. 

dense. 

medium dense. 

Total Depth = 31.5' 
Groundwater measured at 4.0 feet after 24 hours 
Backfilled with excavated soil 

TOTAL DEPTH: 31.5 Feet --------
LOGGED BY: S. Williams --- --- TYPE OF BIT: Hollow Stem Auger 

SURFACE ELEVATION: Approximately -224' HAMMER WT.: 140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 
LJ.J 1-~ 

/'.: c:: z .... 
::::, LJ.J ~ 

en I- I- ~ 
>- z 'S !!2 z "O OTHER TESTS 
c:: LJ.J C. oo~ 
00- ~(.)~ 

DEPTH TO WATER: 

DIAMETER: 

DROP: 

8 in . 

30 in . 

PLATE B-1 

4.0 ft. 



I 
FIELD LOG OF BORING No. 8-2 LABORATORY 

I-
U.J I- II) SHEET 1 OF 1 w I-~ D.. I- ~ C:::z~ 

U.J .....J Cl) LU...,. ::J w ;: 
0 a.. Cl) Cl) ~z ~ u5 I- I- ~ 

~ 0 :5 o::J Oz >- z '13 ~Z-o OTHER TESTS 
<( Cl) ....JO ow DESCRIPTION OF MATERIAL c:::w a. oo~ 
Cl) ::J 

5 

10 

15 

20 

25 

30 

35 

-l 

40 

45 

-* 50 -t 
55 

60 

DATE DRILLED: 

0 coo 

6 

9 

19 

15 

33 

20 

22 

7/1/11 

D.. a.. 

SILTY CLAY (CL): Brown, moist to very moist. 

SILT (ML) : Brown, saturated, loose, some very fine sand,-!'.­
grades downward to silty sand. 

SILTY SAND (SM): Lt. brown, saturated , medium dense to dense, 
fine grained. 

fine to medium grained. 

dense, fine grained. 

Total Depth= 21.5' 
Groundwater measured at 5.5 feet after 24 hours 
Backfilled with excavated soil 

00~ ~(.)~ 

_______ TOTAL DEPTH: 21.5 Feet DEPTH TO WATER: ----------

LOGGED BY: _s_. W_ ill_ia_m_s _____ _ TYPE OF BIT: Hollow Stem Auger DIAMETER: ~ 

SURFACE ELEVATION: Approximate! -224' HAMMER WT.: 140 lbs. DROP: 30 in. 

PROJECT NO. LE11138 LANDMARK PLATE B-2 
Geo-Engineers and Geologists 

5.5 ft. 



I 
FIELD LOG OF BORING No. 8-3 LABORATORY 

f- w f- (/) SHEET 1 OF 1 ~ 1----:-a.. f- ~ w _J 
Cl) w- :::i~j a.. Cl) sz ~ 0 Cl) en l-1-- 2'.' Oz ~ 0 ::i 0 ::J >- z c;:::- ~ Z-c OTHER TESTS 

<( Cl) _Jo ow DESCRIPTION OF MATERIAL a:: w u 00::s, 
Cl) ::J 0 coo 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

a.. a.. 

1.0 
SILTY CLAY (CL): Brown, moist to very moist, stiff. 

SILT (ML): Brown, saturated, loose. 

SILTY SAND (SM): Lt. brown, saturated, medium dense, 
very fine to fine grained. 

dark brown 

Total Depth = 21.5' 
Boring caved at 1 ft. after 3 days 
Backfilled with excavated soil 

oo.9: :i!:O~ 

DATE DRILLED: 7/1/11 TOTAL DEPTH: 21 .5 Feet DEPTH TO WATER: 

LOGGED BY: __ S_. Wi_ 1ll_ia_m_s ________ TYPE OF BIT: Hollow Stem Auger DIAMETER: 
--------- 8 in. 

SURFACE ELEVATION: Approximately -224' HAMMER WT. : 140 lbs. DROP: 30 in . 

PROJECT NO. LE11138 LANDMARK PLATE B-3 
Geo-Engineers and Geologists 

N/A 



I 
t- w a.. 
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Cl a.. 
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10 
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55 

--r-
60 

(J) 
(.) 
(J) 
::> 

DATE DRILLED: 

LOGGED BY: 

FIELD 
t- en 

t-(J) w-
(J) sz ~ 

0 ::> Oz ::i __J 0 ow 
(.) CD(.) a.. a.. 

2.0 

1.5 

LOG OF BORING No. B-4 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist to very moist, stiff. 

SILT (ML): Brown, saturated, loose, some clay. 

SILTY SAND (SM): Brown, saturated, loose to medium dense, 
very fine to fine grained. 

SILTY CLAY (CL): Dark brown, very moist, stiff 

SILTY SAND (SM): Dark brown, saturated, medium dense, 
very fine to fine grained. 

Total Depth = 31 .5' 
Groundwater measured at 4.0 feet after 24 hours 
Backfilled with excavated soil 

6/30/11 ________ TOTAL DEPTH: 31 .5Feet 

E. Camacho ____ TYPE OF BIT: Hollow Stem Auger 

SURFACE ELEVATION: __ A--'---p_,__proximately -224_' _ HAMMER WT.: 140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 
~I----:-

~ ::) r5 ~ 
I- I- ~ en 
~Z-o >- z c;::- OTHER TESTS 

0::: UJ u oo~ 
oo-9: ~o~ 

DEPTH TO WATER: 4.0 ft 

DIAMETER: 8 in. ----
DROP: 30 in. 

PLATE B-4 



I 
FIELD 

I- w I- en Cl. I-w ....J Cl) w-
0 Cl. Cl) Cl) :s: z ~ 

~ (.) ::; 0 ::, oz 
<{ Cl) ....JO ow 
Cl) ::, (.) OJ (.) Cl. Cl. 

12 1.5 

5 

5 

10 .. .. 7 .. .. 
.. .. . , 

12 ., 
., .. 

15 ., .. . , .. 7 . . 

6 

20 
28 

25 

24 

30 
8 

35 
16 1.0 

40 
3 0.25 

45 
10 0.5 

50 
5 1.5 

55 

60 

LOG OF BORING No. 8-5 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY {CL): Brown, moist to very moist, stiff to very stiff. 

-1 
grades into silt at 6.5 ft . 

SILT (ML): Brown, saturated, loose, some very fine grained sand. 

SILTY SAND (SM): Brown, saturated, loose, very fine grained . 

siltier 

SANDY SILT (ML): Brown, saturated, loose, very fine grained sand. 

SILTY SAND (SM): Brown, saturated, medium dense, 
very fine grained, fine laminations. 

SANDY SILT (ML): Brown, saturated, medium dense, 
very fine grained sand . 

loose, fine laminations. 

CLAY (CH): Brown, wet, stiff. 

soft 

soft 

stiff 

Total Depth = 51.5' 
Groundwater measured at 4.25 feet after 3 days. 
Backfilled with excavated soil 

LABORATORY 
~I----:-

~ =,ffij 
u5 I- I- i::' 

>- z .;::- ~z -o OTHER TESTS a: UJ 0 oo~ 
ooE: '.:20~ 

90.6 32.4 % Passing #200 = 97% 

25.4 % Passing #200 = 21 % 

Sp Gr.= 2 642 

39.8 LL=58% Pl=34% 

DATE DRILLED: TOTAL DEPTH: ------------7 /1 /11 _ 5_1~.5_F~e~et~---- DEPTH TO WATER: 4.25 ft. 

LOGGED BY: _ S_._W_il_lia_m_s ________ TYPE OF BIT: Hollow Stem Auger DIAMETER: 
---------- 8 in. 

SURFACE ELEVATION: Approximately-224' HAMMER WT.: 140 lbs. DROP: 30 in . 

PROJECT NO. LE11138 LANDMARK PLATE B-5 
Geo-Engineers and Geologists 



I 
FIELD 

I- w I- 1/J a.. I-w .....J Cl) w ... 
0 a.. Cl) Cl) :s: z ~ 

~ (..) ::s o::::i oz 
~ Cl) ....JO ow 
Cl) ::::> (..) co(..) a.. a.. 

5 2.0 
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10 
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20 
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30 
25 

35 

40 

45 

50 

55 

60 

DATE DRILLED: 6/30/11 

LOG OF BORING No. B-6 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist to wet, roots, stiff to very stiff. 

~ 

SANDY SILT (ML): Brown, saturated, loose, very fine sand. 

SILTY SAND (SM): Lt. brown, saturated, medium dense, 
very fine to fine grained. 

dense. 

SILTY CLAY (CL): Dark brown, very moist, stiff to very stiff. 

SANDY SILT (ML): Dark brown, saturated, loose, very fine sand. 

SILTY SAND (SM): Dark brown, saturated, medium dense, 
fine grained. 

Total Depth = 31.5' 
Groundwater measured at 3.75 feet after 24 hours 
Backfilled with excavated soil 

TOTAL DEPTH: 31.5 Feet 

LOGGED BY: _ S.~illiams __ Hollow Stem Auger 

SURFACE ELEVATION: 140 lbs. 

LABORATORY 
~ I- --:--

~ ~i'.5 ~ 
en I- I- ~ 

>-Zc ~Zi:, OTHER TESTS 0:: w u oo~ 
Cl Cl 8 ~ C.) e..., 

96 .0 27.7 

DEPTH TO WATER: 3.75 ft. 

DIAMETER: 

DROP: 

8 in. 

30 in. 

TYPE OF BIT: 

__ Ac..J:.J;:..;..ro;:.:.xci::.m:..:.:a::..:.te;:.:_I,_---=2c::.24-'-'-- HAMMER WT.: ----- ----

PROJECT NO. LE11138 LANDMARK PLATE B-6 
Geo-Engineers and Geologists 



I 
FIELD 

I-
UJ I- I/) Cl. I-UJ .....J CJ) UJ -

0 0... Cl) Cl) s:z ~ 
~ () ::5 0 ::> oz 
<( Cl) ....JO Ow 
Cl) ::> () CO() 0... 0... 

12 1.5 

5 
9 

3 

10 
4 

5 

15 
7 

18 

20 
6 

25 

4 1.5 

30 
3 

35 
5 1.0 

40 
12 2.0 

45 
5 1.0 

50 
4 

55 
11 2.5 

60 

DATE DRILLED: 6/30/11 

LOGGED BY: E. Cam.E..c!!!) 

LOG OF BORING No. B-7 
SHEET 1 OF 2 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL) : Brown, moist to very moist, stiff to ve stiff. 

CLAYEY SILT (ML): Brown, wet, loose. 

SILTY SAND (SM): Brown, saturated, loose, 
very fine to fine grained . 

medium dense 

SILTY CLAY (CL): Brown, wet, stiff. 

SILTY SAND (SM): Brown, saturated, loose, 
very fine to fine grained. 

SILTY CLAY (CL): Dark brown, wet, stiff to very stiff. 

CLAYEY SILT (ML) : Dark brown, saturated, loose. 

SILTY CLAY (CL): Dark brown, wet, very stiff. 

SILTY SAND (SM): Dark brown, saturated, fine grained. 

TOTAL DEPTH: 

_____ TYPE OF BIT: 

101 .5 Feet 

Hollow Stem Auger 

SURFACE ELEVATION: Approximate! -224' HAMMER WT.: 140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 
~I---:-

~ =,ct]j 
in I- I- ~ 

>- z c;::- ~Z-o OTHER TESTS IX UJ o oo~ 
oo-8 20!:...-

99.9 29.4 Sp. Gr. = 2.657 

24.6 % Passing #200 = 87% 

26.6 % Passing #200 = 49% 

21 .8 % Passing #200 = 24% 

88.5 32.3 c=0.89 tsf 

LL=46% Pl=27% 

DEPTH TO WATER: 3.75 ft. 

DIAMETER: 8 in. -----
DROP: 30 in . 

PLATE B-7a 
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FIELD 

I- w a.. 
s~ w _J 

(I) 
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115 

LOG OF BORING No. 7 
I- (/) w ..... SHEET 2 OF 2 
~ 
oz 
Ow DESCRIPTION OF MATERIAL a.. a.. 

SILTY SAND (SM): Dark brown, saturated, loose, 
fine grained. 

SANDY SILT (ML) : Dark brown, saturated, medium dense, 
very fine grained sand. 

CLAYEY SILT (ML) : Dark brown, saturated, medium dense. 

SILTY SAND (SM): Dark brown, saturated, loose, 
fine grained. 

dense 

medium dense 

1.5 SILTY CLAY (CL): Dark brown, wet, stiff. 

Total Depth = 101.5' 
Groundwater measured at 3.75 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 
~I---:-

~ ::::, ffi ~ 
I- I-~ en 

>-Zc ~Z-o OTHER TESTS 0:: UJ l) 00:,R 
oo-9: ~(_)~ 

120 --'--~-~--~-~-------------------- -~----'-----'--------1 

DATE DRILLED: _ 6_/3_0/_1_1 _________ TOTAL DEPTH: 

LOGGED BY: __ E_. _C_am_ a_c_h_o ________ TYPE OF BIT: 

SURFACE ELEVATION: A proximate! -224' HAMMER WT.: 

101 .5 Feet DEPTH TO WATER: 3.75 ft. 

Hollow Stem Auger DIAMETER: --- -------
140 lbs. DROP: 

---

8 in. 

30 in. 

PROJECT NO. LE11138 LANDMARK PLATE B-7b 
Geo-Engineers and Geologists 
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DATE DRILLED: 

LOGGED BY: 

FIELD LOG OF BORING No. 8-8 LABORATORY 

Cl) 
Cl) 

:5 
u 

I- IJ) 
I- w ..... s:z ~ 

0 :::> u:z 
_Jo OLLI mu 0.. 0.. 

SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist to very moist, very stiff. 

-1 ... 

CLAYEY SILT (ML): Lt. brown, saturated, very loose. 

SILTY SAND (SM): Brown, saturated, loose to medium dense, 
fine grained. 

CLAYEY SILT (ML) : Brown, saturated, loose. 

SILTY CLAY (CL): Grayish brown, wet, stiff. 

some sand 

SILTY SAND (SM): Brown, saturated, medium dense, 
fine grained. 

UJ f- ~ 

~ 
a:: z .... 
:::iw ~ 

in f- f- i::' 
>- z 13 ~z -o OTHER TESTS 
a:: w a. oo~ 
OO~ ::1: (.) ~ 

100.0 27.7 

% Passing #200; 38% 

24.6 

98.7 24.2 Sp Gr. ;2617 

22.8 % Passing #200; 31 % 

29.3 LL=47% Pl=29% 

_7_/1_/1_1 __________ TOTAL DEPTH: 101.5 Feet DEPTH TO WATER: 4.0 ft. ---------
-E.,_Camacho ________ TYPE OF BIT: Ho II ow Stem Auger DIAMETER: 8 in. 

SURFACE ELEVATION: A roximately -224' HAMMER WT. : 140 lbs. DROP: 30 in. 

PROJECT NO. LE11138 LANDMARK PLATE B-8a 
Geo-Engineers and Geologists 



I 
FIELD 

I- w c.. I-w _J Cl) 
0 0.. Cl) Cl) sz 

~ () ::j 0 ::J 
<( Cl) _10 
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I- en w-
~ 
Oz 
ow 
0.. 0.. 

1.5 

1.0 

LOG OF BORING No. 8 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Dark brown, very moist, very stiff. 

CLAYEY SILT (ML): Brown, saturated, medium dense. 

SANDY SILT (ML): Dark brown, saturated, medium dense, 
very fine grained sand. 

SILTY SAND (SM): Dark brown, saturated, medium dense, 
fine grained. 

CLAYEY SILT (ML): Dark brown, saturated, medium dense to loose. 

SILTY SAND (SM): Dark brown, saturated, dense, 
fine grained. 

SILTY CLAY (CL): Greyish brown, saturated, stiff. 

Total Depth = 101.5' 
Groundwater measured at 4.0 feet after 3 days 
Backfilled with excavated soil 

LABORATORY 
w1-~ 

~ n:: z-' 
::Jw::: 

en I- I- ~ 
>-Zc;:::- ~Z-o OTHER TESTS n:: w t) oo~ 
oo-3: ~o~ 

120 -'---'--'-------'----'-----'------------------------'-----'-----'-------I 

DATE DRILLED: _ 7_/1_/1_1 __________ TOTAL DEPTH: 101 .SFeet DEPTH TO WATER: ...iQ_ 

LOGGED BY: E. Camacho TYPE OF BIT: Hollow Stem Auger DIAMETER: 8 in. ------------ ----------
SURFACE ELEVATION: A roxlmatel -224' HAMMER WT.: 140 lbs. DROP: 30 in . ----------

PROJECT NO. LE11138 LANDMARK PLATE B-8b 
Geo-Engineers and Geologists 
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DATE DRILLED: 

FIELD 
I- 1/) 

s:~ Cl) w-
Cl) ~ 

::s o=> oz 
....JO Ow 

0 coo a.. a.. 

4 1.5 

6 

5 

13 

8 

12 

10 2.0 

19 4.5 

6/30/11 

LOG OF BORING No. B-9 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist to very moist, stiff. 

SILTY SAND (SM): Brown, saturated, loose to medium dense, 
very fine to fine grained. 

SILTY CLAY (CL) : Dark brown, very moist, stiff to hard. 

Total Depth = 21.5' 
20' piezometer installed 
Groundwater measured at 3.5 feet after 24 hours 
Backfilled with excavated soil 

TOTAL DEPTH: 21 .5 Feet 

LOGGED BY: S. Williams _______ TYPE OF BIT: Hollow Stem Auger 

SURFACE ELEVATION: ~ roximatel -224' HAMMER WT.: 140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 
~ t- '"'.' 

~ :::, r5 ~ 
ci5 t- t- ~ 

>-ZC-
0:: UJ t) 

~Z-o 
oo~ OTHER TESTS 

Cl Cl -3: 20~ 

DEPTH TO WATER: 

DIAMETER: 

DROP: 

8 in. 

30 in. 

PLATE B-9 

3.5 ft 



I 
FIELD LOG OF BORING No. 8-10 LABORATORY 

.... w .... If) SHEET 1 OF 2 w1--~ 
Cl. I- ~ 

C::z .... w ...J Cf) w- :::::iw;:: 
0 0.. Cf) Cf) ~z ~ 1-- 1-- 2:'-

~ oz en 
0 ::S 0 ::J >-Zc !:Q z "O OTHER TESTS <( Cf) ...J 0 ow DESCRIPTION OF MATERIAL c:: w u oo~ 

Cf) ::J 0 CDO Cl. Cl. 008 ~(.)~ 

SILTY CLAY (CL) : Brown, moist to very moist, very stiff. 
11 2.5 

5 
4 

CLAYEY SILT (ML): Brown, wet, loose. 

2 87.8 33.9 % Passing #200 = 99% 

10 
13 

SILTY SAND (SM): Brown, saturated, loose, 
5 very fine to fine grained. 106.8 23.0 % Passing #200 = 37% 

15 
6 27.2 % Passing #200 = 28% 

6 1.0 
CLAY (CH): Brown, wet, stiff. 20 

4 1.5 33.9 LL=54% Pl=36% 

25 SANDY SILT (ML): Brown, saturated, loose, 

9 
very fine to fine grained sand. 

% Passing #200 = 81 % 

30 SILTY SAND (SM): Brown, saturated, medium dense, 

14 very fine to fine grained. 

35 
SILTY CLAY (CL): Brown, very moist, stiff. 

12 2.0 83.6 35.2 c=0.81 tsf 

40 
4 0.5 firm 30.4 LL=39% Pl=24% 

45 
6 1.5 stiff 

50 
SANDY SILT (ML): Dark brown, saturated, loose, 

8 
fine grained sand. 

55 
13 

SILTY SAND (SM): Brown, saturated, medium dense, fine grained. 

SILTY CLAY (CL): Brown, very moist, stiff. 
60 

DATE DRILLED; _ 6/_2_9/_11 _________ TOTAL DEPTH: _ 1;...c0c._;_1.:..::.5c....:F....::e=e.:...t _____ DEPTH TO WATER: 4.25 ft. 

LOGGED BY: __ J_. A_v_a_lo_s _________ TYPE OF BIT: Hollow Stem Auger DIAMETER: ---------- 8 in. 

SURFACE ELEVATION: __ Ae_ roximatel -224' HAMMER WT.: 140 lbs. DROP: 30 in . 

PROJECT NO. LE11138 LANDMARK PLATE B-10a 
Geo-Engineers and Geologists 



I 
FIELD LOG OF BORING No. 10 LABORATORY 

I- w I- c;:::- SHEET 2 OF 2 UJ,-~ 
Cl. 

....J I- w2 ~ O::z--' w Cl) :::J UJ :s: 
0 Cl. Cl) Cl) sz :::ii::: . en I- I-~ 

~ u ::i o=> Uz >-Z13 ~Z-c OTHER TESTS 
<( Cl) ....JO ow DESCRIPTION OF MATERIAL 0:: UJ C. oo~ 
CJ) :J u CDU Cl. Cl. □□~ 20~ 

9 1.0 SILTY CLAY (CL): Brown, very moist, stiff. 

65 SANDY SILT (ML) : Dark brown, saturated, medium dense, 

15 
very fine grained sand. 

70 
23 

75 CLAYEY SILT (ML): Dark brown, saturated, medium dense, 

8 clay at tip of sampler. 

80 
SILT (ML): Brown, saturated, medium dense, 

12 some very fine grained sand. 

85 
13 SILTY SAND (SM): Dark brown, saturated, medium dense to dense 

90 
31 

95 
25 

100 
12 

105 

t 
110 I 

115 

0.5 

fine grained. 

thin clay layer at 91 ft. 

CLAYEY SILT/SILTY CLAY (MUCL): Brown, very moist. 
medium dense/firm. 

Total Depth = 101 .5' 
Groundwater measured at 4.25 feet after 24 hours 
Backfilled with excavated soil 

120 __,__..__,__ _ __. __ _._ _ ___._ _____________________ __._ __ __,_ __ __,_ _ _ ___ --I 

DATE DRILLED: ~6'--/2...c.9;....;/1-'-1 _________ TOTAL DEPTH: 101 .5 Feet DEPTH TO WATER: 4.25 ft. 

LOGGED BY: J. Avalos ________ TYPE OF BIT: Hollow Stem Auger DIAMETER: 8 in. 

SURFACE ELEVATION: Approximate! -224' HAMMER WT.: 140 lbs. DROP: 30 in. ---

PROJECT NO. LE11138 LANDMARK PLATE B-10b 
Geo-Engineers and Geologists 



:r: FIELD LOG OF BORING No. B-11 LABORATORY 
f-- w f-- 1/) SHEET 1 OF 2 WI-~ ll. f-- ~ c:: z j' w _J (/) w- =>w 
Cl ll. (/) (/) s;z ~ u5 I- I- 2=' 

~ u :5 0 ::> Uz >-Z13 ~Z-c OTHER TESTS 
<( Cl) -10 ow DESCRIPTION OF MATERIAL c:: w C. oo~ 
Cl) :::::> u OJ u ll. ll. OO~ ~(.)~ 

El= 132 

11 1.0 SILTY CLAY (CL): Brown, moist, stiff 

5 
SANDY SILT (ML): Light brown, saturated, 13 
medium dense to loose, very fine grained. 

6 25.8 % Passing #200 = 80% 

10 .. 
' ' 17 SILTY SAND (SM): Light brown, saturated, medium dense, 105.8 22.8 % Passing #200 = 37% . . .. 
,, very fine grained. ,, .. 
' ' , . 10 .. 

15 
27 

14 

20 SILTY CLAY (CL) : Brown, wet, stiff. 
23 1.5 

25 
5 

SILTY SAND (SM): Light brown, saturated, loose, 28.7 % Passing #200 = 45% 
very fine grained. 

30 
21 3.5 CLAY (CH): Brown, wet, very stiff 89.9 30.5 c=1 .06 tsf 

35 
4 0.25 soft 40.8 LL=52% Pl=32% 

40 

SILT (ML): Brown, saturated, medium dense, 
some fine grained sand 

45 
7 1.0 

CLAY (CH): Brown, wet, firm to hard. 

50 
44 4.5 

55 
SILTY SAND (SM): Brown, saturated, fine grained, loose. 

60 

DATE DRILLED: 6/30/11 TOTAL DEPTH: 76.5 Feet DEPTH TO WATER: NIA 

LOGGED BY; S. Williams TYPE OF BIT: Hollow Stem Auger DIAMETER: 8 in. 

SURFACE ELEVATION: A roximatel -224' HAMMER WT.: 140 lbs. DROP: 30 in. 

PROJECT NO. LE11138 LANDMARK PLATE B-11a 
Geo-Engineers and Geologists 
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LOG OF BORING No. 11 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

SILTY SAND (SM): Brown, saturated, medium dense, 
very fine to fine grained. 

SILT (ML): Dark brown, saturated, medium dense, 
some very fine grained sand, some fine laminations. 

SILTY CLAY (CL): Grayish brown, very moist, very stiff. 

SILT (ML): Dark brown, saturated, medium dense, 
some very fine grained sand. 

Total Depth = 76.5' 
Boring caved at 3 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 
~ I- 'c 

~ ::i as j 
en I- I-~ 

>-zu ~Z-o OTHER TESTS 
oc w a. oo;,/i! 
Cl Cl~ :!: u !!., 

120 _.__,_...._ _ _._ __ _._ _ _._ ____________________ _._ __ _._ __ ..__ _ ___ --f 

DATE DRILLED: 6/30/11 ____ TOTAL DEPTH: 76.5 Feet DEPTH TO WATER: N/A 

LOGGED BY: S. Williams TYPE OF BIT: Hollow Stem Auger DIAMETER: 8 in . 

SURFACE ELEVATION: A roximatel -224' HAMMER WT.: 140 lbs. DROP: 30 in. ---------

PROJECT NO. LE11138 LANDMARK PLATE B-11b 
Geo-Engineers and Geologists 
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LOG OF BORING No. 8-12 
SHEET 1 OF 2 

:::s:::: ---i. -----------------------1 
oz ow 
a.. a.. 

1.5 

DESCRIPTION OF MATERIAL 

CLAY (CL): Brown, moist, stiff 

SANDY SILT (ML): Light brown, saturated, loose, very fine grain sand 

SILTY SAND (SM): Light brown, saturated, medium dense, 
very fine grained sand. 

loose 

2.5 CLAY (CH): Brown, very moist, very stiff 

2.5 

SILT (ML): Lt. brown, saturated medium dense, 
sandy at tip. 

1.5 SILTY CLAY (CL): Brown, wet, stiff 

SILTY SAND (SM): Lt. brown, saturated, medium dense. 

0.25 
SILTY CLAY (CL) : Brown, wet, soft, very silty. 

0.25 

3.0 very stiff 

CLAYEY SILT (ML) : Dark brown, saturated, loose. 

SILTY SAND (SM): Light brown, saturated, fine grain, medium dense·. 

6/30/11 TOTAL DEPTH: ~ Feet 

LOGGED BY: _s_. _Wi_ll_lia_m_s ________ TYPE OF BIT: Hollow Stem Auger 

SURFACE ELEVATION: Ap roximately -224' HAMMER WT.: 140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 

106.4 26.1 

32.5 % Passing #200 = 48% 

26.8 Sp Gr.= 2 648 

LL=64% Pl=42% 

29.0 

DEPTH TO WATER: 4. 75 ft. 

DIAMETER: 8 in. 

DROP: 30 in. 

PLATE B-12a 
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DATE DRILLED: 

FIELD 
I- 1/) 

I-(I) w-
en s:z ~ 
::s 0 ::J oz 

...JO ow 
(.) CD(.) 0.. 0.. 

6/30/11 

LOG OF BORING No. 12 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

SILTY SAND (SM): Light brown, saturated, fine grain, medium dense. 

SILT (ML): Grayish brown, saturated, loose to medium dense, 
fine grained, grades from sandy silt downward to clayey silt. 

interbedded with clay 

Total Depth = 76.5' 
Groundwater measured at 4.75 feet after 24 hours 
Backfilled with excavated soil 

TOTAL DEPTH: 76.5 Feet 

LOGGED BY: _s~. W~ ill-'-ia_rn_s _____ _ TYPE OF BIT: Hollow Stern Auger 

LABORATORY 
UJ I- -

~ a:: z ~-
::i UJ 

en l-1- ~ 
>- z 13 ~Z-o OTHER TESTS a:: UJ a. oo~ 
Cl Cl~ :a:u~ 

DEPTH TO WATER: 4.75 ft. 

DIAMETER: 8 in. 

SURFACE ELEVATION: Ap roxlrnatel -224' HAMMER WT.: __ 1_40_ Ib_s. ______ DROP: 30 in. 

PROJECT NO. LE11138 LANDMARK PLATE B-12b 
Geo-Engineers and Geologists 



I 
FIELD LOG OF BORING No. B-13 

I- w I- en. SHEET 1 OF 2 Cl. I-w ....J Cl) w-
0 Cl. Cl) Cl) :;:z ~ 

~ 0 :5 0 :::, Oz 
<( Cl) ...JO Ow DESCRIPTION OF MATERIAL 
Cl) :::, 0 coo Cl. Cl. 

SILTY CLAY (CL): Brown, moist to very moist, stiff. 
~ 10 1.0 

5 
6 CLAYEY SILT (ML): Brown, wet, loose. 

4 

10 SANDY SILT (ML): Brown, wet, loose, very fine to 
fine grained sand. 

12 SILTY SAND (SM): Brown, saturated, loose, 

15 very fine to fine grained. 

8 

7 
20 CLAYEY SILT (ML): Brown, saturated, very loose. 2 

0.5 SILTY CLAY (CH): Brown, wet, firm. 

25 CLAYEY SILT (ML): Brown, saturated, loose. 
9 

30 SILTY SAND (SM): Brown, saturated, medium dense, 

5 very fine to fine grained. 

35 
8 1.0 CLAY (CH): Brown, very moist, stiff. 

40 
6 CLAYEY SILT (ML): Brown, saturated, loose. 

45 
9 some very fine grained sand. 

50 SANDY SILT/SILTY SAND (ML/SM): Dark brown, saturated, 
2 very loose, very fine grained sand. 

55 
CLAYEY SILT (ML): Brown, saturated, loose. 7 

60 

DATE DRILLED: 7 /1 /11 TOTAL DEPTH: 101.5 Feet ------------
LOGGED BY: __ J_. A_v_a_lo_s _________ TYPE OF BIT: Hollow Stem Auger 

140 lbs. SURFACE ELEVATION: ~ roximatel. -224' HAMMER WT.: 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 
WI-~ 

~ 0::: z +-
~ w;: 

en I- I- i::' 
>- z 'fi' ~z -o OTHER TESTS 
0::: w a. 00:::1< 
Cl Cl~ ~(.)~ 

102.0 29.8 

35.7 % Passing #200 = 78% 

28.6 % Passing #200 = 24% 

DEPTH TO WATER: 3.75 ft. 

DIAMETER: 

DROP: 

8 in. 

30 in . 

PLATE B-13a 
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LOG OF BORING No. 13 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

CLAYEY SILT (ML) : Brown, saturated, medium dense, 
interbedded clay layers. 

SILTY SAND (SM): Dark brown, saturated, loose to dense, 
very fine grained sand. 

SANDY SILT (ML): Brown, saturated, medium dense, 
fine grained sand. 

SILTY SAND (SM): Dark brown, saturated, medium dense to dense 
\1--· l'T'r,lo~....,. 7 fine grained . 

....... -t----+-----------------------1 
1.0 CLAY CH : Gra ish brown, ve moist, stiff. 

85 SILT (ML) : Brown, saturated, medium dense, 

90 

95 

105 

110 

115 

120 

DATE DRILLED: 

4 

some clay. 

SANDY SILT (ML): Brown, saturated, loose, 
some very fine to fine grained sand. 

SILTY SAND (SM): Brown, saturated, medium dense to dense, 
fine grained. 

Total Depth = 101 .5' 
Groundwater measured at 3.75 feet after 3 days 
Backfilled with excavated soil 

_ 7_/1_/1_1 __________ TOTAL DEPTH: 101 .5 Feet ---

LOGGED BY: __ J_. A_v_a_lo_s _________ TYPE OF BIT: Hollow Stem Auger 

SURFACE ELEVATION: Approximate! -224' HAMMER WT.: 140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 

DEPTH TO WATER: 3. 75 ft. 

DIAMETER: 8 in. 

DROP: 30 in . 

PLATE B-13b 
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LOG OF BORING No. 8-14 
SHEET 1 OF 2 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist, stiff to very stiff 

SANDY SILT (ML): Light brown, saturated , loose, 
fine grained sand. 

SILTY SAND (SM): Light brown, saturated, medium dense, 
fine grained sand. 

SILTY CLAY (CL) : Grayish brown, wet, stiff 

SANDY SILT/SILTY SAND (ML/SM): Lt. brown, saturated, 
medium dense, very fine grained sand. 

SILTY SAND (SM): Lt. brown, saturated , medium dense, 
very fine grained sand. 

SILTY CLAY (CL) : Grayish brown, very moist, firm 

SANDY SILT (ML): Grayish brown, saturated , loose, 
very fine grained sand. 

CLAY (CH): Reddish brown, very moist, very stiff 

SIL TY SAND (SM): Light brown, saturated, medium dense, 
very fine to fine grained. 

CLAYEY SILT (ML) : Brown, wet, medium dense, fine laminations. 

LABORATORY 
w f- ~ 

j'.'.: 0:: z-' 
~ w 3: 

ci5 f- f- ~ 
>-Zc ~z -o OTHER TESTS 
0:: w u oo~ 
oo-9: ::i,(.)~ 

16.7 LL=39% Pl=23% 

105.7 31.2 % Passing #200 = 92% 

% Passing #200 = 68% 

23.6 % Passing #200 = 15% 

% Passing #200 = 28% 

80.3 38.3 c=0.47 tsf 

DATE DRILLED: _6_/2_8_/1_1 _________ TOTAL DEPTH: _ 1~0~1~.5_F_e_et~---- DEPTH TO WATER: NIA 

LOGGED BY: 

SURFACE ELEVATION: 

S. Williams ____ TYPE OF BIT: 

_ _;_;Ai::.=r.::.:oxc:::im= at:..:.e:.1..I -'-2:::2;;..;4_' _ HAMMER WT,: 

Hollow Stem Auger 
----------

140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

DIAMETER: 8 in . 

DROP: 30 in . 

PLATE B-14a 
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3.5 

LOG OF BORING No. 14 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

CLAYEY SILT (ML): Brown, wet, medium dense, fine laminations. 

SANDY SILT (ML): Brown, saturated, medium dense, 
very fine grained sand. 

SILTY SAND (SM): Brown, saturated, medium dense, 
fine to medium grained sand. 

SANDY SILT (ML): Brown, saturated, loose to medium dense, 
very fine grained sand. 

CLAY (CH): Greyish brown, very stiff, very moist. 

SILT (ML): Grayish brown, loose, saturated, 
fine laminations (banding). 

SILTY SAND (SM): Brown, saturated, dense, fine grained 

medium dense 

Total Depth = 101.5' 
Boring caved at 3.5 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 
WI-~ 

~ C:::z~· 
=>w 

CJ) I- I-~ 
>- z 'fi' ~ Z-c OTHER TESTS c::: w a. oo~ 
OO~ 20~ 

DATE DRILLED: __:.;6/-=2.:;.;.8/...;..11'---------- TOTAL DEPTH: 101.5 Feet DEPTH TO WATER: N/A 

___ TYPE OF BIT: LOGGED BY: S. Williams Hollow Siem Auger DIAMETER: ---------- a in. ---
SURFACE ELEVATION: Ap roximatel -224' HAMMER WT.: 140 lbs. DROP: 30 in. 

PROJECT NO. LE11138 LANDMARK PLATE B-14b 
Geo-Engineers and Geologists 



:c FIELD LOG OF BORING No. 8-15 LABORATORY 
I-

LU I- "' SHEET 1 OF 2 wt-~ a.. 
s:~ ~ 0:: z j" w .....J (f) w- ::, w 

Cl a.. (f) (f) ~ u; I- I-~ 
~ (.) :3 o=> oz >- z 'b ~Z-o OTHER TESTS 
~ (f) ...JO OLLI DESCRIPTION OF MATERIAL 0:: w a. oo~ 
(f) :, (.) CO(.) a.. a.. 00- ~ (.) !:..., 

11 1.5 
SILTY CLAY (CL): Brown, very moist, stiff 

5 
5 

4 SANDY SILT (ML): Brown, saturated, loose, very fine grained 
94.6 36.0 % Passing #200 = 99% 

10 
5 % Passing #200 = 58% 

26 SILTY SAND (SM): Lt. brown, saturated, loose to medium dense, 

15 
very fine grained. 

5 24.6 % Passing #200 = 20% 

28 

20 
6 1.0 CLAY (CH): Brown, moist, stiff. 33.0 LL=61% Pl=42% 

25 

9 
SILT (ML): Brown, saturated, loose, 
some very fine grained sand. 

30 
SANDY SILT (ML): Brown, saturated, medium dense, 12 
very fine grained sand. 

35 
11 1.0 CLAY (CH): Grayish brown, stiff to firm, wet 82.3 35.7 

40 
3 0.25 38.8 LL=63% PI=43% 

45 
11 4.5 hard 

50 
SILTY SAND (SM): Lt. brown, saturated, medium dense, 13 
fine grained sand. 

55 
9 SILT (ML): Brown, saturated, loose, some sand and clay 

60 
SILTY CLAY (CL): Brown, wet, stiff 

DATE DRILLED: 6/29/11 TOTAL DEPTH: 101.5 Feet DEPTH TO WATER: 4.25 ft. 

LOGGED BY: S. Williams TYPE OF BIT: Hollow Stem Auger DIAMETER: 8 in. 

SURFACE ELEVATION: Approximately -224' HAMMER WT.: 140 lbs. DROP: 30 in . 

PROJECT NO. LE11138 LANDMARK PLATE B-15a 
Geo-Engmccrs and Geologists 
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DATE DRILLED: 6/29/11 

LOGGED BY: S. Williams 

LOG OF BORING No. 15 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, wet, stiff. 

SILTY SAND (SM): Lt. brown, saturated, loose to medium dense, 
fine grained. 

SILT (ML): Grayish brown, saturated, medium dense, 
some sand and clay. 

SILTY CLAY (CL): Grayish brown, wet, very stiff, very silty. 

thin silty sand layer with gastropods@ 81 ft. 

SILTY SAND (SM): Grayish brown, saturated, medium dense, 
fine grained. 

SILTY CLAY (CL): Grayish brown, wet, stiff, some micaceous sand. 

Total Depth= 101 .5' 
Groundwater measured at 4.25 feet after 24 hours 
Backfilled with excavated soil 

TOTAL DEPTH: 

_____ TYPE OF BIT: 

101 .5 Feet 

Hollow Stem Auger 

SURFACE ELEVATION: A roximatel -224' HAMMERINr.: 140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 
w1-~ 

~ ll'.zj· 
=>w 

ci5 I- I- ~ 
>- z c;::- ~Z-o OTHER TESTS ll'. w l) oo:::!'! 
oo-3: 20~ 

% Passing #200 = 30% 

DEPTH TO WATER: 4.25 ft. 

DIAMETER: 8 in . 

DROP: 30 in. 

PLATE B-15b 
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LOG OF BORING No. B-16 
t- (/) w ..... SHEET 1 OF 2 
~ 
oz 
ow DESCRIPTION OF MATERIAL a.. a. 

0.5 
SILTY CLAY (CL): Brown. very moist, firm. 

SANDY SILT (ML): Light brown, saturated, medium dense 
to loose, very fine grained sand. 

SILTY SAND (SM): Light brown, saturated, medium dense, 
very fine grained 

loose 

4.0 CLAY (CH) : Brown, hard, very moist 

SILT (ML): Brown, saturated, loose 

SILTY SAND (SM): Light brown, saturated, medium dense, 
fine to medium grained. 

0.25 CLAY (CH): Gray/brown, soft, wet, high plasticity. 

3.0 

1.5 

2.0 

SANDY SILT CLAY (CL): Brown, wet, very stiff. 

SILTY CLAY (CL): Brown, very moist, stiff 

SILTY SAND (SM): Light brown, saturated, medium dense, 
fine to medium grained. 

CLAY/SILTY SAND: Brown, saturated, stiff/medium dense, 
interbedded. 

CLAY/SILT: Brown, saturated, stiff/medium dense, 
interbedded. 

LABORATORY 
UJ I-~ 

~ ct::z---' 
::> UJ ::: 

en I- I-~ 
>- z 'u ~Z-c OTHER TESTS 
ct:: UJ a. oo~ 
OO~ ~(.)~ 

-1 11 .2 LL=45% Pl=29% 
~ 

% Passing #200 ; 96% 

% Passing #200 ; 29% 

% Passing #200; 28% 

90.6 27.3 

27.9 % Passing #200 ; 95% 

89.2 29.3 

DATE DRILLED: 6/29/11 TOTAL DEPTH: 101 .5 Feet DEPTH TO WATER: 4.25 ft. 

LOGGED BY: -----'s"-. _Wi_ll~lia~m~s'--------- TYPE OF BIT: Hollow Stem Auger DIAMETER: 
--------''----- Bin. 

SURFACE ELEVATION: Approximately -224' HAMMER WT.: 140 lbs. DROP: 30 in . ----------

PROJECT NO. LE11138 LANDMARK PLATE B-16a 
Geo-Engineers and Geologists 
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0.25 

LOG OF BORING No. 16 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

SILTY CLAY/CLAYEY SILT (CUML): Brown, saturated, 
stiff/medium dense, interbedded. 

SILT (ML): Brown, saturated, loose, some sandy zones. 

SILTY CLAY (CL): Grayish brown, wet, firm to stiff. 

SILT (ML): Grayish brown, saturated, medium dense, 
some very fine grained sand. 

SILTY SAND (SM): Grayish brown, saturated, dense, 
fine grained. 

SILTY CLAY (CL): Grayish brown, wet, soft to firm. 

Total Depth = 101.5' 
Groundwater measured at 4.25 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 
~I--:-

~ :::)~~ 

cii I- I- ~ 
>- z 'fi' !!2 z -0 OTHER TESTS 
0:: UJ C. oo~ 
Cl □~ :!: u !:!.., 

29.0 % Passing #200 = 98% 

120 ~~~-~---'---~------------ ----------'-------'-------'--------I 

DATE DRILLED: _ 6/_2_9/_1_1 _________ TOTAL DEPTH: 151.5 Feet DEPTH TO WATER: 4.25 ft. 

LOGGED BY: S. Williams 

SURFACE ELEVATION: Approximately -224' 

PROJECT NO. LE11138 

TYPE OF BIT: Hollow Stem Auger DIAMETER: 
--------''-----

8 in. 

30 in . HAMMER WT.: 140 lbs. DROP: ---

LANDMARK PLATE B-16b 
Geo-Engineers and Geologists 
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50 
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DATE DRILLED: 

LOG OF BORING No. 8-17 
SHEET 1 OF 3 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Dark brown, moist to very moist, stiff. 

CLAYEY SILT (ML): Brown, wet, loose, some very fine sand. 

SILTY SAND (SM): Brown, saturated, medium dense, 
very fine to fine grained . 

CLAY (CH): Brown, very moist, very stiff, high plasticity. 

CLAYEY SANDY SILT (ML) : Brown, saturated, very loose, 
very fine sand. 

CLAY (CH): Grayish brown, very moist, stiff. 

CLAYEY SILT/SILTY CLAY (ML/CL): Brown, saturated, 
loose/firm. 

CLAY (CH): Brown, very moist, stiff, high plasticity. 

SANDY SILT/SILTY SAND (ML/SM): Brown, saturated, 
medium dense, fine grained sand. 

I .,,.. 

LABORATORY 
w1-~ 

~ O:::z--' 
=> w 3: 

ci5 I- I-~ 
>-ZU ~Z-u OTHER TESTS 
o:::w a. oo~ 
00- ~(..)~ 

95.4 27.2 c=0.23 tsf 

30.6 % Passing #200 = 88% 

26.7 % Passing #200 = 30% 

99.7 24.6 c=1.79 tsf 

85.6 38.3 

DEPTH TO WATER: 4.9 ft. _ 6_/2_8_/1_1 _________ TOTAL DEPTH: ---121.5 Feet 

Hollow Stem Auger LOGGED BY: _ ___;;Jc:..;. Ac..:cv;:.::a:.:..:lo=s _________ TYPE OF BIT: DIAMETER: 8 in. 

SURFACE ELEVATION: A roximatel -224' HAMMER wr.: 140 lbs. DROP: 30 in. ----------

PROJECT NO. LE11138 LANDMARK PLATE B-17a 
Geo-Engineers and Geologists 



::r: FIELD 
f- w tu.I!! a. f-w _J (J) 
0 0.. (J) (J) sz :x:'. 

~ t) :5 o:::::> oz 
<{ (J) -10 ow 
(J) :::J t) OJ t) a.. a.. 
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8 1.0 

13 3.5 

13 3.0 

32 

48 

DATE DRILLED: 6/28/11 

LOGGED BY: J. Avalos 

SURFACE ELEVATION: 

LOG OF BORING No. 17 
SHEET 2 OF 3 

DESCRIPTION OF MATERIAL 

SANDY SILT/SILTY SAND (ML/SM): Brown, saturated, 
loose, fine grained sand. 

CLAY (CH) : Brown, very moist, very stiff. 

SANDY SILT/SILTY SAND (ML/SM): Brown, saturated, 
medium dense to dense, fine grained sand. 

CLAY (CH): Grayish brown, very moist, stiff to very stiff. 

SILTY SAND (SM): Brown, saturated, very loose, 
fine grained. 

dense 

_____ TOTAL DEPTH: 

TYPE OF BIT: 

~__e,roximatel -224' HAMMER WT.: 

121 .5 Feet 

Hollow Stem Auger 

140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 
wf-~ 

~ O::z...: 
:) w s: 

ci5 f- f- ~ 
>- z c;:- ~Z-c OTHER TESTS 0:: w u oo~ 
□ 03 ~(.)~ 

24.8 % Passing #200 = 46% 

DEPTH TO WATER: _1.9 ft. 

DIAMETER: 

DROP: 

8 in. 

30 in . 

PLATE B-17b 
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oz 
ow 
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4.0 

LOG OF BORING No. 17 
SHEET 3 OF 3 

DESCRIPTION OF MATERIAL 

CLAY (CH): Grayish brown, very moist, hard. 

Total Depth= 121.5' 
Groundwater measured at 4.9 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 
~I---:-

~ ::,~ ~ 
ii5 l-1- ~ 

>- z '5' ~Z-c OTHER TESTS 
0::: w C. oo::R oo~ :ii:(.)~ 

180 _._~~-----'-----'~-------------------------'-----'--------1 

DATE DRILLED: _ 6_/2_8/_11 _________ TOTAL DEPTH: --'1_21"'""'".5-'-'-Fe'""e-'-t ____ DEPTH TO WATER: 4~ 

LOGGED BY: __ J_. A_v_a_lo_s ________ TYPE OF BIT: Hollow Stem Auger DIAMETER: 8 in. --------- -----
SURFACE ELEVATION: Approximately -224' HAMMER WT.: 140 lbs. DROP: 30 in . 

---------

PROJECT NO. LE11138 LANDMARK PLATE B-17c 
Geo-Engineers and Geologists 
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LOG OF BORING No. 8-18 
SHEET 1 OF 2 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Dark brown, moist to very moist, stiff. 

CLAYEY SILT (ML): Brown, wet, loose, some very fine sand. 

SILTY SAND (SM): Brown, saturated, loose to medium dense, 
very fine to fine grained. 

1.0 CLAY (CH): Brown, very moist, stiff, high plasticity. 

1.0 

2.0 

0.5 

3.0 

SANDY SILT (ML): Brown, saturated, very loose, 
very fine sand. 

SILTY SAND (SM): Brown, saturated, loose, 
fine grained sand. 

CLAY (CH): Grayish brown, very moist, stiff, some silty clay zones. 

SILTY SAND (SM): Brown, saturated, medium dense, 
fine grained sand. 

LABORATORY 
WI-~ 

~ a::z~· 
=>w 

en I- I- 2:-
>-Z 'fi' ~Z-o OTHER TESTS 
~~S, 

oo~ 
:E (.) ~ 

23.4 LL=48% Pl=31 % 

30.7 % Passing #200 = 94% 

% Passing #200 = 25% 

25.5 % Passing #200 = 33% 

% Passing #200 = 85% 

_ 6/_2_8/_11 _________ TOTAL DEPTH: 101.5 Feet ---- DEPTH TO WATER: 

__ J_. A_v_a_lo_s _________ TYPE OF BIT: Hollow Stem Auger DIAMETER: ·----------
SURFACE ELEVATION: Ap roximately -224' HAMMER WT. : 140 lbs. DROP: 

8 in. 

30 in . 

PROJECT NO. LE11138 LANDMARK PLATE B-18a 
Geo-Engineers and Geologists 
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LOG OF BORING No. 18 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

SANDY SILT (ML): Brown, saturated, medium dense, 
fine grained sand. 

SILTY SAND (SM): Brown, saturated, very dense, 
fine grained sand. 

CLAY (CH): Grayish brown, very moist, stiff to very stiff. 

CLAYEY SILT (ML): Grayish brown, saturated, loose to 
medium dense, low plasticity. 

SANDY SILT/SILTY SAND (ML/SM): Brown, saturated, 
medium dense to dense, fine grained sand. 

loose 

CLAY (CH): Grayish brown, very moist, stiff. 

Total Depth = 101.5' 
Groundwater measured at 5.0 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 
~I-----:-

~ :Jct] j 
in l-1- ~ 

>- z '6' ~Z-c OTHER TESTS 
c:: w 0. oo~ 
OO~ ~ (.) !::.., 

26.5 % Passing #200 = 53% 

DATE DRILLED: 6/28/11 TOTAL DEPTH: 101.5 Feet DEPTH TO WATER: 5.0 ft. ------------ ---------
LOGGED BY: __ J_. A_v_a_lo_s _________ TYPE OF BIT: Ho II ow Stem Auger 

SURFACE ELEVATION: Approximately -224' HAMMER WT.: 140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

DIAMETER: 

DROP: 

Bin. 

30 in . 

PLATE B-18b 



I 
FIELD LOG OF BORING No. 8-19 LABORATORY 

I- w I- (/) SHEET 1 OF 2 wt-~ a. 
~~ ~ 

O::z...: w ...J Cl) w ..... ::::> w 3: 
0 0.. Cl) Cl) ~ in I- I- ~ 

~ 0 ::S o:::::> O:i >- z 'U ~Z-c OTHER TESTS <( Cl) ...J 0 Ow DESCRIPTION OF MATERIAL 0:: w a. 00:,R 
Cl) :::::, 0 coo 0.. 0.. oo~ :':? (.) ~ 

13 2.0 
SIL TY CLAY (CL): Brown, moist to very moist, stiff to very stiff. 

101 .2 24.3 
5 

8 

8 SANDY SILT (ML): Brown, wet, loose, some clayey zones. 104.0 27.8 

10 
4 % Passing #200 = 53% 

12 SILTY SAND (SM): Brown, saturated, medium dense, 
15 very fine to fine grained. 

16 

19 

20 
13 24.0 % Passing #200 = 22% 

25 

13 

30 SANDY SILT (ML) : Brown, saturated, loose, 

6 very fine to fine grained sand. 

35 
SILTY CLAY (CL): Dark brown, wet, stiff to hard. 

14 4.0 

40 
7 2.0 

45 
9 0.75 firm 

50 
10 -4.0 28.9 

55 
8 SILTY SAND (SM): Brown, saturated, loose, fine grained. 

60 

DATE DRILLED: _ 6/_2_9/_11 _________ TOTAL DEPTH: _ 1c..c0-'-1.'-"-5-'-F-"-e=et'----- DEPTH TO WATER: 

LOGGED BY: __ J_. A_v_al_os _________ TYPE OF BIT: Hollow Stem Auger DIAMETER: --------- 8 in. 

SURFACE ELEVATION: A roximately -224' HAMMER wr.: 140 lbs. DROP: 30 in. ---------

PROJECT NO. LE11138 LANDMARK PLATE B-19a 
Geo-Engineers and Geologists 
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LOG OF BORING No. 19 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

SILTY SAND (SM): Dark brown, saturated, loose, 
fine grained. 

SILTY CLAY (CL): Dark brown, wet, stiff to very stiff. 

SANDY SILT (ML): Brown, saturated, medium dense, 
very fine grained sand. 

SILT (ML): Dark brown, saturated, medium dense. 

SANDY SILT (ML): Brown, saturated, medium dense, 
fine grained sand. 

grades to clayey silt 

SILTY CLAY (CL): Grayish brown, wet, stiff. 

Total Depth= 101.5' 
20 ft. piezometer installed 
Groundwater measured at 6.0 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 
wt-~ 

~ 
O::z..; 
::> w ;: 

u5 I- I- 2:-
>-Zc ~z -o OTHER TESTS 0:: w u oo~ 
0 0 -3 ::2io~ 

120 -'---'---'----'----'----L----------------------'----'----'--------1 

DATE DRILLED: 6/29/11 

LOGGED BY: J. Avalos 

TOTAL DEPTH: 

_____ TYPE OF BIT: 

101 .5 Feet 

Hollow Stem Auger ----------
SURFACE ELEVATION: Approximately -224' HAMMER WT.: 140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

DEPTH TO WATER: 6.0 ft. 

DIAMETER: 8 in. ---
DROP: 30 in. 

PLATE B-19b 
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LOG OF BORING No. B-20 
SHEET 1 OF 2 

DESCRIPTION OF MATERIAL 

CLAY (CH): Dark brown, moist, stiff. 

SANDY SILT (ML): Brown, saturated, medium dense 
to very loose. 

SILTY SAND (SM): Dark brown, saturated, loose, fine grained. 

dense 

SANDY SILT (ML): Brown, saturated, very loose. 

SILTY CLAY (CL): Brown, very moist, stiff. 

SILTY SAND (SM): Dark brown, saturated, very loose, 
very fine to fine grained. 

SANDY CLAY (CL): Brown, wet, stiff, fine grained sand. 

CLAY (CH): Brown, very moist, stiff. 

SANDY CLAY (CL): Brown, wet, stiff, fine grained sand. 

SILTY SAND (SM): Dark brown, saturated, very loose, 
very fine to fine grained. 

SANDY SILT (ML): Brown, very moist, stiff. 

SILTY SAND (SM): Dark brown, saturated, very loose, 
in 

LABORATORY 
w I-~ 

~ ex: z-' 
:::i w ;: 

en I- I- ~ 
>-Zc ~Z-c OTHER TESTS ex: w u 00:,e 
00~ :E (.) e..., 

El = 115 

34.2 % Passing #200 ; 98% 

94.6 28.8 

33.5 % Passing #200 ; 90% 

DATE DRILLED: _ 7_/5_/1_1 _________ TOTAL DEPTH: _ 1~0'-'-1'-".5-'-F-=e-=-et"------ DEPTH TO WATER: 4.0 ft. 

LOGGED BY: _.......,cs--. -'--W_il __ lia __ m'-"s'-------- TYPE OF BIT: Hollow Stern Auger DIAMETER: 8 in. __ _ 

SURFACE ELEVATION: Ap roximately -224' HAMMER WT.: 140 lbs. DROP: 30 in , 

PROJECT NO. LE11138 LANDMARK PLATE B-20a 
Geo-Engineers and Geologists 
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LOG OF BORING No. 20 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

SILTY SAND (SM): Dark brown, saturated, very loose, 
very fine to fine grained. 

SILTY CLAY (CL): Dark brown, wet, very stiff. 

SILTY SAND (SM): Dark brown, saturated, very loose, 
very fine to fine grained. 

grayish brown 

SILTY CLAY (CL): Dark brown, wet, very stiff. 

SILTY CLAY (CL) : Dark brown, wet, very stiff. 

Total Depth = 101.5' 
Groundwater measured at 4.0 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 
~I---:-

~ :::)~j 

u5 I- I- i::' 
>-Zc !:!2 z -0 OTHER TESTS a:: LJ.J u oo~ 
0 0 .3, :ii,(.)!;!_, 

120 _.__,__.__ _ _._ _ _ ....__....,_ _ ___________________ ...._ __ ...._ __ .,___ _ ___ -I 

DATE DRILLED: 

LOGGED BY: 

SURFACE ELEVATION: 

7/5/11 _________ TOTAL DEPTH: 

E. Camacho TYPE OF BIT: 

__ A~p~p_ro_xi_m_at_e~ly_-2_2_4' __ HAMMER wr.: 

101.5 Feet 

Hollow Stem Auger 

140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

DEPTH TO WATER: 4.0 ft. 

DIAMETER: 

DROP: 

8 in. 

30 in . 

PLATE B-20b 
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LOG OF BORING No. 8-21 
SHEET 1 OF 3 

DESCRIPTION OF MATERIAL 

CLAY (CL-CH): Brown, soft, very moist. 

...,--
SANDY SILT (ML): Light brown, saturated, medium dense to 
very loose, very fine grained sand. 

SILTY SAND (SM): Light brown, saturated, medium dense to dense, 
fine grained . 

loose 

SILTY CLAY (CL) : Brown, very moist. 

CLAYEY SILT (ML): Brown, saturated, loose, 
some very fine grained sand. 

SILTY SAND (SM): Light brown, saturated, medium dense to dense, 
fine grained. 

CLAY (CH): Grayish brown, very moist, stiff to firm. 

sandy 

CLAYEY SILTY (ML): Brown, saturated, medium dense, 
some very fine sand. 

0.5 SILTY CLAY (CL): Brown, very moist, soft to firm 

SILTY SAND (SM): Light brown, saturated, medium dense, 
fine rained. 

LABORATORY 
~ t---:-

~ ::::,Zj 

en t-~ ~ 
>-Z 'fi' ~Z-u OTHER TESTS 
c::: w a. 00:,e 
00- ~(.)!:.., 

33.2 LL=50% Pl=32% 

100.0 30.1 % Passing #200 = 69% 

% Passing #200 = 98% 

% Passing #200 = 46% 

% Passing #200 = 19% 

28.4 % Passing #200 = 96% 

DATE DRILLED: 6/28/11 _______ TOTAL DEPTH: 

_____ TYPE OF BIT: 

_ 1~2'-'1""'.5-'F-'e""e-'-t _____ DEPTH TO WATER: 4&.1L_ 

LOGGED BY: S. Williams Hollow Stem Auger DIAMETER: 8 in. ----------
SURFACE ELEVATION: Ap roximatel -224' HAMMER WT.: 140 lbs. DROP: 30 in . 

PROJECT NO. LE11138 LANDMARK PLATE B-21a 
Geo-Engineers and Geologists 



I 
I- w 0.. 
w ....J 

0 0.. Cl) 
~ l) 
<( Cl) 
Cl) :J 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

DATE DRILLED: 

FIELD 

tu $ I-Cl) 
Cl) sz ~ 
~ o:J U;z 

...JO ow 
l) co l) 0.. 0.. 

15 

16 

46 

9 

9 3.0 

3 

12 

23 

13 

6 

10 3.5 

8 3.0 

LOG OF BORING No. 21 
SHEET 2 OF 3 

DESCRIPTION OF MATERIAL 

SILTY SAND (SM): Light brown, saturated, medium dense, 
fine grained. 

SILT (ML): Grayish brown, saturated, loose, some very fine sand. 
grades from silty sand to silt 

SILTY CLAY (CL): Grayish brown, very moist, very stiff. 

SILT (ML): Grayish brown, saturated, loose. 

SILTY SAND (SM): Grayish brown, saturated, medium dense, 
fine grained. 

SILT (ML): Grayish brown, saturated, medium dense to loose, 
fine laminations, some very fine sand. 

SILTY CLAY (CL): Grayish brown, very moist, very stiff. 

SILTY SAND/SANDY SILT (SM/ML): Grayish brown, saturated, 
very soft, fine grained sand . 

LABORATORY 
w.,_~ 

~ O::zj· :::,w 
en t-- t-- ~ 

>-Zc- ~Z-o OTHER TESTS a:: w u 00:,g 
oo.S :\? C.H.., 

_ 6/_2_8/_1_1 _________ TOTAL DEPTH: _ 1=2'-'-1'-".5-'-F"""e..a.et"------- DEPTH TO WATER: 4:.2....fL 

LOGGED BY: _ __cs ~. ~Wi~l~lia_m_s ________ TYPE OF BIT: Hollow Stem Auger DIAMETER: ---------- 8 in. 

SURFACE ELEVATION: A roximatel -224' HAMMER WT.: 140 lbs. DROP: 30 in. 

PROJECT NO. LE11138 LANDMARK PLATE B-21b 
Geo-Engineers and Geologists 
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LOG OF BORING No. 21 
SHEET 3 OF 3 

DESCRIPTION OF MATERIAL 

SILTY SAND/SANDY SILT (SM/ML): Grayish brown, saturated, 
very soft, fine grained sand . 

Total Depth= 121.5' 
Groundwater measured at 4.6 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 

180 __.__._....__ _ _._ _ ____..___.__ ___________________ _._ _ _,..__ _ ___,_ ____ -----I 

DATE DRILLED: ---=6/-'-'-28;;.;_/1'--'-1 ________ TOTAL DEPTH: 121 .5 Feet DEPTH TO WATER: 4.6 fl. 

LOGGED BY: _ ___;cs .;_. Wi'-'=1lli=am"-'s"---_______ TYPE OF BIT: _ H_o_llo_w_S_t_em_ Au_g_e_r ___ DIAMETER: 8 in. 

SURFACE ELEVATION: Approximately -224' HAMMER WT.: 140 lbs. DROP: 30 in . -----

PROJECT NO. LE11138 LANDMARK PLATE B-21c 
Geo-Engineers and Geologists 



I 
FIELD LOG OF BORING No. B-22 LABORATORY 

I- w I- II> SHEET 1 OF 2 ~I---:-a. I- ~ w _I U) w- ::, ffi ~ 
Cl a. U) U) ~z ~ en I- I-~ 

2 0 :5 o:::::> Oz >-zu ~Z-c OTHER TESTS 
<( U) _.10 ow DESCRIPTION OF MATERIAL a:: UJ C. oo~ 
U) :::::> 0 CDO a. a. aa~ ~(.)~ 

SILTY CLAY (CL) : Brown, moist, hard to stiff. 

5 ~ 
SILTY SAND SM : LI hi brown, saturated loose ve rained. 

SANDY SILT (ML): Light brown, saturated, loose, 

10 very fine grained sand. 
27.1 

% Passing #200 = 30% 

SILTY SAND (SM): Light brown, saturated, medium dense, 
very fine to fine grained. 103.7 24.4 

15 

dense 

20 

25 SILT (ML): Brown, saturated, loose, some very fine grained sand 

30 

35 
CLAY (CH): Gray/brown, stiff, wet. 

40 

45 
SILTY CLAY (CL): Brown, stiff, wet. 

50 
reddish brown, wet, very stiff, thin sandy layers (1/2") . 

55 SILTY SAND (SM): Brown, saturated, loose, fine grained. 

60 

DATE DRILLED: _ 7/_6_/1_1 _________ TOTAL DEPTH: _ 1~0 ..... 1 """.5 .... F_ee~t _____ DEPTH TO WATER: 5.0 ft. 

LOGGED BY: __ s_. Wi_ 1ll_ia_m_s ________ TYPE OF BIT: Hollow Stem Auger DIAMETER: 8 in. 

SURFACE ELEVATION: Approximately -224' HAMMER WT. : 140 lbs. DROP: 30 in . 

PROJECT NO. LE11138 LANDMARK PLATE B-22a 
Geo-Engineers and Geologists 
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LOG OF BORING No. 22 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

SILTY SAND (SM): Brown, saturated, loose, fine grained. 

SILT (ML): Brown, saturated, medium dense. 

SILTY SAND (SM): Brown, saturated, medium dense, 
very fine to fine grained. 

SANDY SILT (ML): Brown, saturated, medium dense, 
very fine grained sand. 

SILTY CLAY (CL): Gray brown, wet, stiff 

CLAYEY SILT/SILTY CLAY (MUCL): Grayish brown, wet, 
loose/firm. 

SILTY SAND (SM): Grayish brown, saturated, 
dense to medium dense, fine grained. 

Total Depth= 101.5' 
Groundwater measured at 5.0 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 

120 _.__.__._ _ __._ __ _._ _ __., _ _ ___________________ _._ __ _._ __ _._ _____ --I 

DATE DRILLED: -'-7/_6--'/1-'-1 _________ TOTAL DEPTH: 101 .5 Feet DEPTH TO WATER: 5.0 ft. 

LOGGED BY: -~S-'-. -'-Wl~il-'-lia_m_s ____ ____ TYPE OF BIT: Hollow Stem Auger DIAMETER: ---------- 8 in. 

SURFACE ELEVATION: A roximately -224' HAMMER WT.: 140 lbs. DROP: 30 in. ----------

PROJECT NO. LE11138 LANDMARK PLATE B-22b 
Geo-Engineers and Geologists 
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LOGGED BY: S. Williams 

LOG OF BORING No. B-23 
SHEET 1 OF 2 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist, stiff 

SILTY SAND (SM): Light brown, saturated, medium dense, 
fine grained. 

SANDY SILT (ML): Light brown, saturated, very loose, 
fine grained sand. 

SILTY SAND (SM): Light brown, saturated, medium dense, 
fine grained. 

CLAY (CH): Brown, wet, firm. 

SILTY SAND (SM): Light brown, saturated, loose to 
medium dense, fine grained. 

CLAY (CH): Grayish brown, wet, soft to stiff. 

SANDY SILTY CLAY (CL): Brown, wet, soft, fine grained sand 

SILTY SAND (SM): Light brown, saturated, very dense, 
very fine to fine grained. 

SILTY CLAY/CLAYEY SILT (CUML): Light brown, wet, soft/very loose. 

SILTY SAND (SM): Light brown, saturated, medium dense, 
ve rained. 

_____ TOTAL DEPTH: 

_____ TYPE OF BIT: 

101.5 Feet 

Hollow Stem Auger 

SURFACE ELEVATION: A roximatel -224' HAMMER WT.: 140 lbs. 

LABORATORY 
UJ I-~ 

~ O::zj· 
:::>w 

en I- I-~ 
>-zc !!'.? z -0 OTHER TESTS 0:: w u oo~ 
Cl Cl -9: ~ (.) ~ 

105.0 23.2 

103.5 22.4 % Passing #200 = 24% 

DEPTH TO WATER: 5.0 ft. 

DIAMETER: 8 in. 

DROP: 30 in . ---------

PROJECT NO. LE11138 LANDMARK PLATE 8-23a 
Geo-Engineers and Geologists 
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LOG OF BORING No. 23 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

SILTY SAND (SM): Light brown, saturated, medium dense, 
very fine to fine grained. 

SANDY SILT (ML): Light brown, saturated, medium dense, 
very fine grained sand. 

SILTY SAND (SM): Grayish brown, saturated, loose, 
very fine grained. 

SILTY CLAY (CL): Grayish brown, wet, very stiff. 

SILT (ML): Grayish brown, saturated, loose. 

SILTY SAND (SM): Light brown, saturated, medium dense, 
very fine to fine grained. 

SANDY SILT (ML): Light brown, saturated, dense, 
very fine to fine grained sand. 

very loose 

SILTY SAND (SM): Brown, saturated, loose, 
very fine to fine grained, clay at tip of sampler. 

SILTY CLAY (CL): Brown, wet, stiff. 

Total Depth = 101 .5' 
Groundwater measured at 5.0 feet after 24 hours 
Backfilled with excavated soil 

_ 7_/6_/1_1 __________ TOTAL DEPTH: 101.5 Feet 

LABORATORY 

DEPTH TO WATER: 

LOGGED BY: __ S_._W_il_lia_m_s ________ TYPE OF BIT: Hollow Stem Auger DIAMETER: 8 in. ----------
SURFACE ELEVATION: A proximately -224' HAMMER WT.: 140 lbs. DROP: 30 in. 

PROJECT NO. LE11138 LANDMARK PLATE B-23b 
Geo-Engineers and Geologists 
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LOG OF BORING No. 8-24 
r- (/) 
w- SHEET 1 OF 3 
~ 
oz 
ow DESCRIPTION OF MATERIAL a.. a.. 

2.0 
SILTY CLAY (CL): Dark brown, moist, stiff to very stiff. 

2.0 

SANDY SILT (ML): Dark brown, saturated, loose, 
very fine to fine grained sand. 

SILTY SAND (SM): Dark brown, saturated, loose to medium dense, 
very fine to fine grained. 

1.5 SILTY CLAY (CL): Dark brown, wet, stiff. 

SANDY SILT (ML): Dark brown, saturated, loose, 
very fine to fine grained sand. 

SILTY SAND (SM): Dark brown, saturated, loose to 
medium dense, very fine to fine grained. 

2.0 
CLAY (CH): Dark brown, wet, stiff to very stiff. 

2.0 

SILTY SAND (SM): Brown, saturated, loose, fine grained. 

1.0 SIL TY CLAY (CL): Dark brown, very moist, stiff. 

SILTY SAND (SM): Lt. brown, saturated, medium dense to dense, 
fine rained . 

_ 7_/6_/1_1 __________ TOTAL DEPTH: 121 .5 Feet 

LABORATORY 
wt-~ 

~ 
a:: z ... 
:::iw;:: 

in I- I- i:'." 
>- z '5' !!2 z "O OTHER TESTS 
a:: w a. oo~ 
Cl Cl~ :i: (..) ~ 

98.9 32.3 

14.6 % Passing #200 = 70% 

29.8 % Passing #200 = 71% 

DEPTH TO WATER: NIA 

LOGGED BY: E. Camacho TYPE OF BIT: Hollow Stem Auger DIAMETER: 8 in. 

30 in . 
----------

SURFACE ELEVATION: A roximately -224' HAMMER WT.: 140 lbs. DROP: ----------

PROJECT NO. LE11138 LANDMARK PLATE B-24a 
Geo-Engineers and Geologists 
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DATE DRILLED: 

LOGGED BY: 

FIELD LOG OF BORING NO. 24 LABORATORY 

Cl) 
en 
::i 
0 

I-s:z 
o=> _Jo 
a:JO 

21 

34 

6 

8 

19 

19 

35 

5 

14 

9 

9 

7 

I- 1/) 
w-
:::i:::: 
oz 
ow 
0. 0. 

1.0 

SHEET 2 OF 3 

DESCRIPTION OF MATERIAL 

SILTY SAND (SM): Lt. brown, saturated, medium dense to dense, 
fine grained. 

SILTY CLAY (CL): Brown, wet, stiff. 

SANDY SILT (ML): Dark brown, saturated, loose to medium dense, 
fine grained sand. 

SILTY SAND (SM): Dark brown, saturated, medium dense to dense, 
fine grained. 

CLAYEY SILT (ML): Dark brown, saturated, loose. 

4_0 SILTY CLAY (CL) : Dark brown, very moist, very stiff to stiff. 

3.5 

1.5 

3.5 

LlJ I-~ 

~ a::z;:· 
::::>w 

ci5 I- I- ('." 
>-Zc- ~Z'tl OTHER TESTS a:: LlJ u oo~ 
□□ -:!: :::i: u ~ 

_ 7_/6_/1_1 _________ TOTAL DEPTH: _ 1=2-'-1,"'-5-'-F~ee""t _____ DEPTH TO WATER: N/A 

____ TYPE OF BIT: E. Camacho Hollow Stem Auger DIAMETER: ---------- 8 in. 

SURFACE ELEVATION: Approximately -224' HAMMER WT.: 140 lbs. DROP: 30 in . ------

PROJECT NO. LE11138 LANDMARK PLATE B-24b 
Geo-Engineers and Geologrsts 
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LOG OF BORING No. 24 
SHEET 3 OF 3 

~ '-1-. ---------------------4 
oz ow 
D.. D.. 

DESCRIPTION OF MATERIAL 

3.5 SILTY CLAY (CL): Dark brown, very moist, very stiff. 

Total Depth = 121.5' 
Groundwater not measured after 24 hours due to caving 
Backfilled with excavated soil 

LABORATORY 

180 ~~~-~-----'--------'~-- -------------------------'-------'-------1 

DATE DRILLED: 7/6/11 

LOGGED BY: E. Camacho 

______ TOTAL DEPTH: 

_____ TYPE OF BIT: 

SURFACE ELEVATION: Approximate!}' -224' HAMMER WT. : 

121.5 Feet DEPTH TO WATER: 

Hollow Stem Auger DIAMETER: 8 in. 
----

140 lbs. DROP: 30 in. 

PROJECT NO. LE11138 LANDMARK PLATE B-24c 
Geo-Engineers and Geologists 
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DATE DRILLED: 7/5/11 

LOG OF BORING No. B-25 
f- (/) w .... SHEET 1 OF 2 
::::.:::: 
Oz 
Ow DESCRIPTION OF MATERIAL a.. a.. 

SILTY CLAY (CL): Brown, moist, stiff to very stiff 
3.5 

SILT (ML): Brown, saturated, loose, sandy at 6.8 ft . ~ 

SILTY SAND (SM): Light brown, saturated, loose 
to medium dense, very fine to fine grained. 

0.5 
2.0 

CLAY (CH): Brown, very moist, firm to stiff 

SILTY CLAY/SILTY SAND(CL/SM): Brown, very moisUsaturated, 
grades down from clay to silty sand. 

SILTY SAND (SM): Light brown, saturated, very loose, 
very fine to fine grained. 

1.5 CLAY (CH): Dark brown, wet, stiff, very plastic. 

0.25 firm, some very thin sand layers. 

SILT (ML): Brown, saturated, medium dense. 

SILTY SAND (SM): Light brown, saturated, medium dense, 
very fine to fine grained. 

SANDY SILT (ML): Brown, saturated, medium dense, 
very fine grained sand. 

SANDY SILT/SILTY SAND (ML/SM): Brown, saturated, 
medium dense ve fine to fine rained sand. 

LABORATORY 
~ t---:-

~ ::,~ j 
en I- I- ~ 

>- z 'ti' 5!2 z "CJ OTHER TESTS 
a:: w a. oo~ 
OO~ ~ (.) ~ 

97.6 22.4 % Passing #200 = 99% 

27.3 LL=59% Pl=40% 

24.6 % Passing #200 = 32% 

_ 1'-'0--'-1-'--".5--'-F--=e--=-e-=-t ----- DEPTH TO WATER: 5.25 ft. 

LOGGED BY: S. Williams 

TOTAL DEPTH: 

___ TYPE OF BIT: Hollow Stem Auger DIAMETER: 8 in. ----------
SURFACE ELEVATION: A proximate! -224' HAMMER WT. : 140 lbs. DROP: 30 in. ------

PROJECT NO. LE11138 LANDMARK PLATE B-25a 
Geo-Engineers and Geologists 
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LOG OF BORING No. 25 
SHEET 2 OF 2 

DESCRIPTION OF MATERIAL 

SANDY SILT/SILTY SAND (ML/SM): Brown, saturated, 
medium dense, very fine to fine grained sand. 

SILTY SAND (SM): Brown, saturated, medium dense, 
fine grained. 

SILT (ML): Dark brown, saturated, medium dense, 
some fine grained sand. 

CLAYEY SILT (ML): Dark brown, saturated, loose. 

SILTY SAND (SM): Brown, saturated, medium dense 
to dense, very fine to fine grained. 

SILT (ML): Brown, saturated, medium dense. 

SILTY CLAY (CL): Brown, wet, stiff. 

Total Depth = 101.5' 
Groundwater measured at 5.25 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 
w.,_~ 

~ a:: z ~-:Jw 
ci5 t-- t-- 2:' 

>-Z13 !!2 z -0 OTHER TESTS a:: w C. 00:,,e 
CO~ ~t)~ 

--'--7/---=5'--'/1---'--1 __________ TOTAL DEPTH: 101 .5 Feet DEPTH TO WATER: 5.25 ft. 

LOGGED BY: -----'s'-'--. ---'--Wi-'--C11"'-1ia=m""-s~ _______ TYPE OF BIT: _ H_o_ll_ow_ S_te_m_A_u_g_e_r ___ DIAMETER: 8 in. 

SURFACE ELEVATION: Ap roximately-224' HAMMER WT.: 140 lbs. DROP: 30 in . ----------

PROJECT NO. LE11138 LANDMARK PLATE B-25b 
Geo-Engineers and Geologists 
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LOG OF BORING No. 8-26 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist to very moist, stiff. y 

SILT (ML): Brown, saturated, loose, 
some very fine grained sand. 

-..--

SILTY SAND (SM): Brown, saturated, medium dense to loose, 
very fine to fine grained. 

1.5 SILTY CLAY (CL): Dark brown, very moist, stiff. 

Total Depth = 21.5' 
Groundwater measured at 3.25 feet after 24 hours 
Backfilled with excavated soil 

LABORATORY 
w1-~ 

~ 
a:: z ... 
::::l U.J ~ 

in l-1- ~ 
>-Z'fi' ~Z-o OTHER TESTS 
a:: U.J Cl. oo~ 
DD~ :E (.) ~ 

........;;.6/:.,;;,3..;;,;0/...;_11,;..._ ________ TOTAL DEPTH: _ 2_1_.5_F_e_e_t _____ DEPTH TO WATER: 3.25 ft . 

LOGGED BY: _---ceS-'--. Wi.:...:..cc1ll=ia=m=s ________ TYPE OF BIT: Hollow Stem Auger DIAMETER: 8 in. 

SURFACE ELEVATION: Approximate! -224' HAMMER wr.: 140 lbs. DROP: 30 in . ---------

PROJECT NO. LE11138 LANDMARK PLATE B-26 
Geo-Engineers and Geologists 
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LOG OF BORING No. 8-27 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist to very moist, stiff. 

SILT (ML): Brown, saturated, loose. 

SANDY SILT (ML): Lt. brown, saturated, loose, 
very fine grained sand. 

SILTY SAND (SM): Brown, saturated, medium dense to loose, 
very fine to fine grained. 

Total Depth = 21.5' 
Groundwater not measured after 24 hours due to caving 
Backfilled with excavated soil 

LABORATORY 
~ t-- ---:-

~ :::i~~ 
U) t-- t-- 2:' 

>- z c- !:!2 z "C OTHER TESTS c::w u oo~ 
Cl Cl _e, :ii: 0 !::..., 

DATE DRILLED: _ 6/_3-'--0/--'-1-'-1 _________ TOTAL DEPTH: --=2::..;1..;.:.5;..:F-=e=et"------ DEPTH TO WATER: NIA 

LOGGED BY: ---=s-'-. -'-Wl"'-ill=ia=m=s ________ TYPE OF BIT: Hollow Stem Auger 
---------

SURFACE ELEVATION: Approximate! -224' HAMMER WT.: 140 lbs. 

PROJECT NO. LE11138 LANDMARK 
Geo-Engineers and Geologists 

DIAMETER: 

DROP: 

a in. 

30 in. 

PLATE B-27 
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LOG OF BORING No. 8-28 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist to very moist, stiff. 

SILT (ML): Brown, saturated, loose to medium dense, 
some ve fine rained sand. 

SILTY SAND (SM): Brown, saturated, loose to medium dense, 
very fine to fine grained. 

thin clay layer with gypsum crystals at 11 ft . 

SANDY SILT (ML): Brown, saturated, loose, 
very fine grained sand. 

SILTY SAND (SM): Brown, saturated, medium dense, 
very fine to fine grained. 

dense 

Total Depth = 21 .5' 
Groundwater measured at 5.25 feet after 24 hours 
Backfilled with excavated soil 

_ 7_/1_/1_1 _________ TOTAL DEPTH: 21 .5 Feet 

LOGGED BY: __ S_. _W_il_lia_m_s ________ TYPE OF BIT: Hollow Stem Auger 

SURFACE ELEVATION: Ap roximatel -224' HAMMER WT.: 140 lbs. 

LABORATORY 
w.,_-

~ O:::z~· ::, w 
en 1-- 1-- ~ 

>-Z c;::- ~Z-c OTHER TESTS 
Q:'. W 0 oo~ 
003 ::i: (.) ~ 

DEPTH TO WATER: 5.25 ft. 

DIAMETER: 8 in. 

DROP: 30 in. ----------

PROJECT NO. LE11138 LANDMARK PLATE B-28 
Gco-Eng111eers and Geologists 
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LOG OF TEST PIT No. T-1 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL) : Brown, moist, stiff to very stiff. 

Total Depth = 6.0 ft. 
No free groundwater at time of excavation 
Backfilled with excavated soil 

DATE EXCAVATED: 6/28/11 TOTAL DEPTH: 6.0 Feet 

LOGGED BY: __ E_. C_a_m~a_ch_o _______ TYPE OF BIT: Backhoe 

LABORATORY 
wf-~ 

~ O::z;:· 
:::,w 

ci5 f- f- 2':-
>-Z c;:- ~Z-u OTHER TESTS 0:: w u oo~ 
oo.8: ~t)~ 

12.3 LL=45% Pl=27% 
Passing #200 = 99% 

DEPTH TO WATER: N/A 

DIAMETER: N/A ---
SURFACE ELEVATION: -200.~ft~. ______ HAMMER WT.: N/A DROP: NIA ---------

PROJECT NO. LE11138 LANDMARK PLATE B-29 
Geo-Engineers and Geologists 
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LOG OF TEST PIT No. T-2 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

CLAY (CL-CH): Brown, moist, stiff to very stiff. 

Total Depth= 10.0 ft . 
No free groundwater noted at time of excavation 
Backfilled with excavated soil 

~ 
en 

>-zc-cr::wu 
Cl Cl E, 

LABORATORY 
~ f---:-
::::i~j 
f- f- ~ 
~Z-o OTHER TESTS oo~ :a; t)~ 

19.1 LL=50% Pl=30% 
Passing #200 = 99% 

DATE EXCAVATED: _ 6/_28_/_11 _________ TOTAL DEPTH: ~ 0_F_e_et _____ DEPTH TO WATER: N/A 

LOGGED BY: E. Camacho TYPE OF BIT: Backhoe DIAMETER: NIA 

SURFACE ELEVATION: HAMMER WT.: N/A DROP: N/A ---------

PROJECT NO. LE11138 LANDMARK PLATE B-30 
Geo-Engineers and Geologists 
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FIELD LOG OF TEST PIT No. T-3 LABORATORY 

tu .!1 SHEET 1 OF 1 ~ 
~'-1-.----------------------1 ~ 

8 ill DESCRIPTION OF MATERIAL ~ ~ '[ c..c.. oo~ 

14.8 LL=51% Pl=31% 
CLAY (CH): Brown, moist, stiff to very stiff. Passing #200 = 99% 

5 

10 

15 

Total Depth= 7.0 ft . 
No free groundwater noted at lime of excavation 
Backfilled with excavated soil 

20 

25 

30 

DATE EXCAVATED: _ 6/_28'--/-'11 ________ _ TOTAL DEPTH: 7.0 Feet 

LOGGED BY: E. Camacho TYPE OF BIT: Backhoe 

SURFACE ELEVATION: HAMMER WT. : NIA 

PROJECT NO. LE11138 LANDMARK 
Geo-Eng111eers and Geologists 

DEPTH TO WATER: NIA 

DIAMETER: NIA 

DROP: NIA 

PLATE B-31 
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LOG OF TEST PIT No. T-4 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist, stiff to very stiff. 

Total Depth = 8.0 ft. 
No free groundwater noted at time of excavation 
Backfilled with excavated soil 

~ 
en 

>- z 'fi' 
0:: w C. 
□□~ 

LABORATORY 
~I----:-
::J ~ ~ 
I- I-~ 
~Z-c OTHER TESTS oo~ 
:i:U~ 

15.1 LL=46% Pl=28% 
Passing #200 = 99% 

DATE EXCAVATED: _ 6/_28_/_11 _________ TOTAL DEPTH: _ 8_.0_F_e_et _____ DEPTH TO WATER: NIA 

LOGGED BY: E. Camacho TYPE OF BIT: Backhoe DIAMETER: NIA 

SURFACE ELEVATION: - -~2_,,,,07'-'ft"'------- HAMMER WT.: N/A DROP: N/A 

PROJECT NO. LE11138 LANDMARK PLATE B-32 
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LOG OF TEST PIT No. T-5 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist, stiff to very stiff. 

Total Depth = 5.0 ft. 
No free groundwater noted at time of excavation 
Backfilled with excavated soil 

~ 
iii 

>- z '6' 
0::: w a. 
ClCl~ 

LABORATORY 
wt--~ 
0::: z-' 
=> w;:: 
t-- t-- c'.' 
~Z-c OTHER TESTS 00:,R 
~(.)~ 

17.3 LL=44% Pl=25% 
Passing #200 = 96% 

DATE EXCAVATED: 6128111 ________ TOTAL DEPTH: _ 5_.0_F_e_e_t _____ DEPTH TO WATER: NIA 

LOGGED BY: E. Camacho TYPE OF BIT: 

- -=20=9~ ------ HAMMER WT.: 

Backhoe DIAMETER: NIA ---------
SURFACE ELEVATION: ___ N_IA ______ DROP: NIA 

PROJECT NO. LE11138 LANDMARK PLATE 8-33 
Geo-Engineers and Geologists 
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DATE EXCAVATED: 6/28111 

LOG OF TEST PIT No. T-6 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist, stiff to very stiff. 

Total Depth = 6.0 ft. 
No free groundwater noted at time of excavation 
Backfilled with excavated soil 

TOTAL DEPTH: 6.0 Feet 

LABORATORY 
wf-~ 

~ 0:: z ~-
::i w 

in f- f- ~ 
>-zc- ~z 'O OTHER TESTS a:::w u 00::,g 
008: ~(.)~ 

17.5 LL=47% Pl=28% 
Passing #200 = 98% 

DEPTH TO WATER: NIA 

LOGGED BY: E. Camacho _____ TYPE OF BIT: 

_ -.,,,,2......,12,,__ft=·------ HAMMER WT.: 

__ _ccBackhoe DIAMETER: NIA 

SURFACE ELEVATION: N/A DROP: NIA ----

PROJECT NO. LE11138 LANDMARK PLATE B-34 
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LOG OF TEST PIT No. T-7 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY CLAY (CL): Brown, moist, stiff to very stiff. 

Total Depth = 9.0 ft. 
No free groundwater noted at time of excavation 
Backfilled with excavated soil 

~ 
en 

>-zu c:: w a. 
OO~ 

LABORATORY 
WI-~ 
c:: z j ' ::, w 
I- I-~ 
!!2 z -0 OTHER TESTS 00:,g 
~ t) !:..,. 

20.8 LL=46% Pl=27% 
Passing #200 = 98% 

DATE EXCAVATED: 6/2_8/_11 _________ TOTAL DEPTH: ---'9"'".0'-'F'-'e""e.;;_t _____ DEPTH TO WATER: N/A 

LOGGED BY: E. Camacho TYPE OF BIT: Backhoe DIAMETER: N/A 

SURFACE ELEVATION: _ -_,.,_2__._,15"--'-'-'------- HAMMER Wf.: N/A DROP: N/A 

PROJECT NO. LE11138 LANDMARK PLATE 8-35 
Geo-Engineers and Geologists 
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CLIENT: Cal Energy CONE PENETROMETER: Middle Earth Geotesling 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 DATE: 6/28/2011 

INTERPRETED SOIL PROFILE 
From Robertson and Campanella (1989 

r,,O ElEVATION 1'· 

CONE SOUNDING DATA CPT-1 

Tip Resistance (tsf} 

100 200 JOO 4000 

Sleeve Friction (tsf) 
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