DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
Eé e = > + Zml.s £ [DRILLING METHOD BOREHOLE LOCATION .
g3 % ) L:T)Jm 5 55| & %C QE S : otary Was 7 , feet
22| £ Z o= ; 298| 5 ‘;; o%; &2 |8| 2 |PATES DRILLED HOLE DIAMETER GROUND EL.
2l 2| 5 |PE| < %‘*a SZ| 22|25 (5| £ |05282009 5 inches 281.3 feet
= : ° = :
23| B | B |E22| 2 |E5|E |5%|22|E| £ [crousp-waTER READINGS
<<| H n o m 23] Q [Ground-water level measured at 27 feet below the ground surface on 6/1/2009
@5 S A A |after 4 day hiatus in drilling.
Q
2 1 (L1=54, PI=2%)
Cz L 1 31 0.2 - - N
§ Lg 240+
.
7o) aa) | i
Zn -
=i<| I .
<& ]
§% 45
o i - - 26 (Sample not recovered)
Z5 | 235
o I
A
=
o= s 4
=
e
=
%: 130 SANDY LEAN CLAY - hard, wet, gray with brown mottling,
o= J 42 0.3 - - 70 N trace subrounded and subangular gravel
oz 230— (LL=42, PI=22)
2 T 7
£ b
w 4
EZ R
<z 1
—E — 55
Zm )
g | - - 27 o (Sample not recovered)
4l 2254
52 S
o y
[~
; - -
v ]
i 1 CLAYEY SAND - very dense, wet, brown, fine-grained, trace
> 1a 4 71 0.1 - - 40 N medium, trace silt, contains carbonate-lined root cracks and
i : 2207 carbonate nodules
IS I 7]
Fo
5 L 4
<s ]
=
& L 4
|-
EE 65
§ ; 4 - - 70 o) (Sample not recovered)
=Ha i
Q
2%
22 FAT CLAY - wet, brown
2]
Qg .
=
- § 70
oa 90 ~ ~ SILTY SAND - very dense, wet, reddish brown, fine to
& T N medium-grained, trace clay
E = . (NP, NP)
So
2< 1
[=™
o~ 2]
=1
25 75
b § ] - - 30 3 (Sample not recovered)
Am
e .
a2
wn
L) .
£a “

Field Tech: DW
Prepared/Date: NH
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: DLP
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THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

C & L Drilling / Mayhew 1000 G 1 3

DRILLING METHOD BOREHOLE LOCATION Conti d
Rotary Wash 710+88, feet (Continued)

DATES DRILLED HOLE DIAMETER GROUND EL.
05/28/2009 5 inches 281.3 feet

DEPTH (ft)
(blows/ft)

"N" VALUE
STD.PEN.TEST
OVA (ppm)**

(% of dry wt.)
DRY DENSITY
(pef)

No. 200 SIEVE
SAMPLE LOC.
DOWNHOLE TESTS

GROUND-WATER READINGS
Ground-water level measured at 27 feet below the ground surface on 6/1/2009
after 4 day hiatus in drilling.

N

ELEVATION (ft)
MOISTURE CONTENT
BLOW COUNT*
PERCENT PASSING

CL LEAN CLAY - hard, wet, brown with gray mottling

=

85

Increased sand content
SILTY SAND - very dense, wet, brown with gray mottling,
fine to medium-grained, some slate gravel

194 | 108 | 67 %]

= 90
L 492/9" - -
190 N

POORLY GRADED SAND with GRAVEL - very dense, wet,
brown with gray mottling, fine to medium-grained

Gravel and cobbles up to at least 3 inches in size
= 95

10.0 | 118 [100/6" &

— 100

159 | 113 |100/9" 3

180 . END OF BORING AT 101 FEET
NOTES:
Ground-water level measured at 27 feet below ground surface

7 on 6/1/2009 after 4 day hiatus in drilling. Boring grouted with
— 105 a cement-bentonite slurry from the bottom up.

175 7 "N" Value Standard Penetration Test: Number of blows
required to drive the SPT sampler 18 inches using a
. 140 pound automatic hammer falling 30 inches

*Number of blows required to drive the Crandall Sampler
i 12 inches using a 300 pound downhole hammer falling 18
— 110 inches

i **Photo lonization Detector used for OVA readings

i Elevation determined from topographic map provided by
Parsons-Brinckerhoft, dated August 12, 2009.

— 115

120
Field Tech: DW
Prepared/Date: NH
Checked/Date: DLP
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THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= C & L Drilling / Mayhew 1000
Z Q %]
g <. [Bole e |Eal E DRILLING METHOD BOREHOLE LOCATION G-14
z =) g 4 *,é % 5 E % 2 z 8 & |Rotary Wash 710+94, feet
5 N fem — m
E Z o= ; 298| 5 ‘;; o “\é &2 |8| 2 |PATES DRILLED HOLE DIAMETER GROUND EL.
< 5 |7E] < %’*a S =~ ;g Z& || £ |07/14/2009 10 07/15/2009 |5 inches 281 feet
= : ° = :
3 7 |#E| 3 |2S|E |57|e2)E % |GROUND-WATER READINGS
” % A & 8 Ground-water level not measured.
FILL [Af]
280— . SANDY LEAN CLAY - moist, brown and gray
1 i Becomes dark gray
1 4 SM SILTY SAND with GRAVEL - loose, moist, brown, fine to
medium-grained, some coarse
+ 5
2751 i 144 | 112 39
1 | QUATERNARY YOUNGER ALLUVIUM [Qal]
/// CL SANDY LEAN CLAY - stiff, moist, brown, some slate gravel
T 10 //
270 ] 12 20| - %
1 | // QUATERNARY OLDER ALLUVIUM [Qalo]
SILTY SAND - loose to medium dense, moist, brown, fine to
T . medium-grained, some gravel
T 15
2651 i 234 | 96
T 20
260 —- 4 22 17.3 -
T 25
2551 4 - - (Sample not recovered)
T 30
250 4 s/er 17.3 - 32
T 35
2454 4 - - (Sample not recovered)
40

(CONTINUED ON FOLLOWING FIGURE)
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
Eé =) = > M Zml.s £ [DRILLING METHOD BOREHOLE LOCATION .
sl T | 2 211 |ZS|E |& |28 B (Continued)
g3 % s g 2 2|8 E| > % - g 0 8 : Rotary Wash 710494, feet
= Z o= ; £ 2EE ‘g o “\é &2 |8| 2 |PATES DRILLED HOLE DIAMETER GROUND EL.
=28 5 |7E| < %‘*a S = §g Z& || £ |07/14/2009 10 07/15/2009 |5 inches 281 feet
= : ° = :

22l 5| 2 |28 B |BE|E |oT|gs|E % |GROUND-WATER READINGS
sz ” S | g 2 | Ground-water level not d
Qe = o A |Ground-water level not measured.
3%
At AR
g [ o
CZ| 240 1 50/5 - - N
§§ * Grades to Gravelly Sand
oE T y -
Tm
1ZES 1 i -
E% Approximate 2-inch thick Clay layer at 43 feet
<8 T 3

wn o
oz T 45
| -
ox 235 i - - | 50/6" - Sample not recovered due to 3-inch cobble in bit
ZE
o
o § .
9
og T b
o PR AN N
ag 4 y 7 i ) )
e / CH FAT CLAY - very stiff to hard, moist, brown, some slate
o = T 50 / gravel, trace fine sand
z3 LL=65, PI=33
82| moL | 38 458 | - X / ( )
2c +
e /
i 4 4
g ©n
<=
z
gol sl 1 18.0 | 112 | 18 B /
Em
= 7
= 7
ez
IR o

c<
Sl T 60 /

=
88| 20— 4 80 24.8 - N /
S
=l 7
= E /
wn ; 1 |
S /
= um.l 65
AE
§§ i / No sample due to pressure meter test
mAa ]
9z
é: 4 foLed 9 SILTY SAND with GRAVEL - dense, moist, brown, fine to
SZ & coarse-grained
S : E
o< 5 .
s 70 B Thin layer of Lean Clay
o4 2

4 148 | 112 [ 35 B 4
E% 2 POORLY GRADED SAND with GRAVEL - moist, light
g g . brown, fine to coarse-grained
2= :
Ay
=2 )
EQ Bsdl sw WELL GRADED SAND with GRAVEL - very dense, moist,
EE 75 e light brown, fine to coarse-grained
:% | 506" 212 _ 51 N 3:¢:°°¢ Thin layer of Sandy Lean Clay
@g @
[a)sa] LN
20 1 NN
3 é | N
5
0w o o 5
Zx 4 ococe
o ote
=17} ‘Rﬁ\jo
80
\ Field Tech: AR
Prepared/Date: NH
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: DLP
MTA Westside Subway Extension ame C@ LOG OF BORING
Los Angeles, California Project No.: 4953-10-1561 Figure: A-1.15b




ELEVATION (ft)

DEPTH (ft)

(peh)
(blows/ft)

"N" VALUE
STD.PEN.TEST
OVA (ppm)**
MOISTURE CONTENT
(% of dry wt.)
DRY DENSITY
BLOW COUNT*
PERCENT PASSING
No. 200 SIEVE
SAMPLE LOC.
DOWNHOLE TESTS

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
C & L Drilling / Mayhew 1000 G-l 4
DRILLING METHOD BOREHOLE LOCATION .
Rotary Wash 710494, feet (Continued)
DATES DRILLED HOLE DIAMETER GROUND EL.
07/14/2009 to 07/15/2009 5 inches 281 feet
GROUND-WATER READINGS

Ground-water level not measured.

THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

85

90

95

100

105

110

115

Q7
a
M

v
[@]

°°§ (Sample not recovered)

?Eg—g:g: 6- to 8-inch diameter cobble

-2

DR

2R Sample not recovered due to large gravel in bit
END OF BORING AT 85% FEET
NOTES:

G-14).

inches

120

Field Tech: AR

Hand augered upper 5 feet to avoid damage to utilities.
Pressure meter test performed at 65 feet. Two separate 1-inch
diameter ground-water monitoring wells extending to 20 feet
and 49 feet, respectively, installed in borehole upon
completion of drilling (see well construction diagram for

*Number of blows required to drive the Crandall Sampler
12 inches using a 340 pound downhole hammer falling 18

Prepared/Date: NH
Checked/Date: DLP

G:\PROJECT_DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ACE PHASE BORINGS.GPJ 11/29/11

LA METRO PB-TUNNEL ZONE S:\70131 GEOTECH\GINTW\LIBRARY MACTEC JUNE2011.GLB

MTA Westside Subway Extension
Los Angeles, California

amec®

LOG OF BORING

Project No.: 4953-10-1561 Figure: A-1.15¢




THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= C & L Drilling / Mayhew 1000
Z Q z
e . = _|» |+ |Zw|o| 2 [PRILLING METHOD BOREHOLE LOCATION | (G=-16-alt
= * _
z | € |28| % Z5|5 % 2 2 Q] & [Rotary Wash 735+35, Lt 175 feet
5 N fem — m
= E 21 ; & o _g» E g ) %;) E g E 5 DATES DRILLED HOLE DIAMETER GROUND EL.
< 5 |28 X %“a S = §g Z & |S| T [06/05/2009 5 inches 2463 feet
= : ° = :
21 2 |2e| 2 |55|E |3%| 22 |3 £ [crounp-waTER READINGS
= %] o m m Q | Drilling mud bailed on 6/5/2009, Ground-water level measured at 21 feet below
S A A |the ground surface 15 minutes after removal of drilling mud.
E 4-inch thick Asphalt Concrete
245 %/ILL_ FILL [Af] - SILTY CLAY - olive gray to blueish gray, some
sand
i QUATERNARY OLDER ALLUVIUM [Qalo]
1 CL- SILTY CLAY - moist, dark brown, some sand
=53 ML
240+
10
08 [ 148 | 114 11 CL LEAN CLAY - stiff to very stiff, moist, olive brown, trace
235 shale fragments
15
1.1 (LL=30, PI=15)
230
20
1s 0.5 | 199 | 108 5 Z SILTY SAND - loose, wet, olive brown, fine, trace clay
7 . ML SILT with SAND - hard, wet, reddish brown with gray
25 mottling
1.1 83
220
I+ 30
0.6 | 287 95 18
215
I3 CL-| SILTY CLAY with SAND - very stiff, wet, reddish brown,
210 20 75 ML contains black organic root fragments, trace sand
. SILTY SAND - very dense, wet, orange brown, fine to
] medium
40

(CONTINUED ON FOLLOWING FIGURE)
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
. = C & L Drilling / Mayhew 1000
i 2 o ||z &/ May G-16-alt
23| & el . B> % £ ol 2 DRILLING METHOD BOREHOLE LOCATION Continued
22| z | & |23 EE = % 2% |3| & |Rotary Wash 735+35, Lt 175 feet (Continued)
5 N fem — m
82 £ E j ; & o E‘ E C‘é: o Ez & g - 5 DATES DRILLED HOLE DIAMETER GROUND EL.
2l 2|5 |PE] < %‘*a S §g Z& ||  [06/052009 5 inches 246.3 feet
= : ° = :
22l 5| 2 |28 B |BE|E |oT|gs|E S |GROUND-WATER READINGS
<<| H n o m m Q |Drilling mud bailed on 6/5/2009. Ground-water level measured at 21 feet below
@5 S A A |the ground surface 15 minutes after removal of drilling mud.
SE
z2 7]
Cz L ] 04 | 11.6 | 115 | 51 15
§ Lg 205
.
7o) aa) | i
Zn -
oZ
2o L
<E . :
g2 — 45 PR
85 7 Sl Thin layer of Poorly Graded Sand
| I S B 201X CL|  LEAN CLAY - hard, wet, olive
Epi
oE I y
Mm<
s L i
8§ . ML SILT with SAND - hard, wet, orange brown with gray
%8 - . mottling, shale fragments, organic root fragments, some clay
E& i
5< 50
S | 27| 98 | 61 | 85 |&
< 195
2zl 1
<3 .
= L i
gz . CL LEAN CLAY - hard, wet, gray, trace fine sand and silt
=
32 - 55
Z: . 36 (LL=43, PI=24)
8= N ] N
E2| 1904
52 S
=1
%E . ML SANDY SILT - wet, light brown
; - -
v ]
%E o~ 60
=
&3 | 23.6 | 100 | 49 & ’// 4 CL SANDY LEAN CLAY - hard, wet, brown, some fine sandy
Me | 185 / lenses
2| I
E E § %
wn= 5
S i %
— ¢
[t 65 S
z 5 52 % Sampl d
] / ample not recovere:
og |§| % P
e ] 77
22 /
29 1 /
20 ] /
= ,
2 < At
ég 70 %
= .
85 /
= - ¥ /
B8 | 717
=0 /
)
o < T /
Ao 4 g
i i / Some slate gravel
=90 /
s s /
:é ] 36 [ / Sample not recovered
om /
48] . Y
o %
0w
Zm - 7
TS 797
(=17 %0 \IA
Field Tech: DW/AR
Prepared/Date: NH
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: DLP
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561 Figure: A-1.16b




THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= C & L Drilling / Mayhew 1000
= & S 2 G-16-alt
e el . =P % Cwlol 2 DRILLING METHOD BOREHOLE LOCATION (Continued)
Z g |u3 z Z5|5 % % 2 |3| F |Rotary Wash 735435, Lt 175 feet
5 N fem — m
E Z o= ; N ‘;; o “\é &2 |8| 2 |PATES DRILLED HOLE DIAMETER GROUND EL.
5 |PE| < %‘*a S §g Z& ||  [06/052009 5 inches 246.3 feet
= : ° = :
21 2 |2e| 2 |55|E |3%| 22 |3 £ [crounp-waTER READINGS
H n o m m Q |Drilling mud bailed on 6/5/2009. Ground-water level measured at 21 feet below
S A A |the ground surface 15 minutes after removal of drilling mud.
A
L i 134 122 | 40 3% ¢ /
160— END OF BORING AT 86 FEET
) NOTES:
__ i Bailed drilling mud to 25 feet on 6/5/2009. Ground-water
. level measured at 21 feet below ground surface about 15
— 90 minutes after removal of drilling mud. Boring grouted with a
] cement-bentonite slurry from the bottom up and patched.
155 i
L 4 *Number of blows required to drive Crandall Sampler 12
. inches using 300 pound downhole hammer falling 18 inches.
95
150 i
100
145 i
105
140 i
110
135 i
115
130 i
120

Field Tech: DW/AR
Prepared/Date: NH
Checked/Date: DLP
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TERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

= C & L Drilling / Mayhew 1000

Z ) 2
=) 2| . B~z |2 |Z=]|o| & |PRILLING METHOD BOREHOLE LOCATION G-20
z | € |z23| % 25| 5 % 2 2 |3| F |Rotary Wash 804+25, Rt 300 feet
5 N fem — m
E | E |22 213284 3|8 “\é =2 |4| 2 |DATES DRILLED HOLE DIAMETER GROUND EL.
< =& | PE|] 2 %‘*a S = §g Z (5| T (812112009 to 8/24/2009 5 inches 310.2 feet

= : o £ :
3 7 |#E| 3 |2S|E |57|e2)E % |GROUND-WATER READINGS
” % A ~ 8 Ground-water level not measured.

—— 4Y-inch thick Asphalt Concrete and 6-inch thick Concrete
s o over 1%-inch thick Base Course and concrete fragments
CL | FILL AR

LEAN CLAY - moist, light to dark brown

QUATERNARY YOUNGER ALLUVIUM [Qal]

CL LEAN CLAY with SAND - stiff to hard, moist, brown, trace
gravel

(LL=35, PI=15)

Sandier

14.1 | 107 11 B3

Some slate fragments

J 31 N
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i 9 ;’\k GM SILTY GRAVEL - medium dense, moist, brown, fine to coarse
~ 0 °©
)c D
15 LO q
i 122 | 119 28 19 B o Q"
] kB
£ ] L e QUATERNARY OLDER ALLUVIUM [Qalo]
@ CL LEAN CLAY - very stiff, moist, brown, some slate fragments
<« ]
o [
HEH O 20
3 = 27
[a) =~ ]
Z Bl £ W
E i, ] Increased clay content
o RS i
4 B
= ]
& SILTY SAND - moist, brown, fine to medium-grained
= 25
E
S i 20.4 | 107 19 & SANDY SILT - very stiff, moist, brown, trace gravel
<
a ]
Z
<
% i ) SILTY SAND with GRAVEL - very dense, moist, brown
§ 30 o
| 50/6"
z ]
o T
z :
%) :Z
Z ] 5
g 5
=) o
2 33 Thin layer of Silt with Sand
Z L in layer of Silt with San
g ] 2511 95| 25 | 77 &R 3
O o WELL GRADED SAND with GRAVEL - medium dense,
8 . X moist, light brown, fine to coarse-grained
5 ]
=)
7]
@ ]
)
5]
40
Field Tech: AR
Prepared/Date: NH
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: DLP
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561 Figure: A-1.17a
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
. = C & L Drilling / Mayhew 1000
" o o | |e e/ May G-20
g3 & E >~ * & m |, ;| v [PRILLING METHOD BOREHOLE LOCATION .
sl T | 2 211 |ZS|E |& |28 B (Continued)
g3 % s g 2 2|8 E| > % - g 0 8 : Rotary Wash 804+25, Rt 300 feet
= Z o= ; £ 2EE ‘;; o%; &2 |8| 2 |PATES DRILLED HOLE DIAMETER GROUND EL.
2l 2| 5 |PE| < % sk ; S| &3 |E| £ [8/21/2009 to 8/24/2009 5 inches 310.2 feet
= : ° = :
s3| 5| 8 |ZE| 2 |55|2 32|25 |3| £ [GROUND-WATER READINGS
sz ” S | g 2 | Ground-water level not d
2E = o A ound-water level not measured.
3%
s
Z. wn
;é 1 74 N SILTY SAND - very dense, moist, brownish gray, fine-grained
z 4
2k
7o) aa) i
gz 1 ; SANDY SILT - moist, brown, some clay
% i SRR
EE sl Sw WELL GRADED SAND with GRAVEL - dense, moist, brown
wn L°o®.% _ .
3% 45 °§°: and gray, fine to coarse-grained
e | 9.8 | 109 | 49 B hers
2 ML SILT - very stiff to hard, moist, light brown, alternating with
& = s sandier and clayier layers
A<
53 -
25
29 ]
2a
Eay
5< 50
B 1 74 N (NP, NP)
<
8 _
<
B ]
Buw ] .2
= E :
<zf”
= E 3 55
=40 | 179 | 108 | 29 [
Em -
1 F
S £
= E ]
= ]
A B
ET ke .
2
Se o0
%E 4 90 N SILTY SAND - very dense, moist, light brown, fine-grained
,[:ﬁ ) LAKEWOOD FORMATION [OQlw]
:E CL LEAN CLAY - very stiff to hard, moist, light brown
& 4
G
=
S 65
£2 ] 29.6 | 92 | 30 &
O« Increased sand content
8 a i
2%
29 1
25 1
E
2
E o 70
-
1 47
25 X
B8 i
So
= b
& 4
22 L
22|
Z é 235 75
=0 i i 259 | 96 | 33 5]
Am
1S + .
o2
0w
L) + ]
23
80 \
Field Tech: AR
Prepared/Date: NH
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: DLP
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561 Figure: A-1.17b




THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
e _ = > % £ . E DRILLING METHOD BOREHOLE LOCATION Conti d
= * _
z | € |28| % |53 = % 2% |3| & |Rotary Wash 804+25, Rt 300 feet (Continued)
5 N fem — m
E Z o= ; 298| 5 ‘;; o “\é &2 |8| 2 |PATES DRILLED HOLE DIAMETER GROUND EL.
< 5 |7E] < %’*a S =~ ;g Z& ||  |8/21/2009 to 8/24/2009 5 inches 310.2 feet
= : ° = :
3 7 |#E| 3 |2S|E |57|e2)E % |GROUND-WATER READINGS
” % A & 8 Ground-water level not measured.
A
230 Trace gravel
i ] 73 N (LL=42, PI=19)
1 i SILTY SAND and POORLY GRADED SAND - dense, moist,
+ . brownish gray, fine to medium-grained, alternating layers
25— 8
L i 203 | 108 | 34
+ i LEAN CLAY - hard, moist, brownish gray
20— 90
L 1 49
1 i CLAYEY SAND - dense, moist, brownish gray, fine to
215 95 coarse-grained
L i 155 107 | 35
i i SILTY SAND - very dense, moist, fine-grained
210 100
L 4 50/5"
+ 4 END OF BORING AT 101%, FEET
I . NOTES:
1 ] Hand augered top 6% feet to avoid damage to utilities. Caving
L 105 observed at 30 feet on August 24, 2009 after 2 day hiatus in
205 drilling.
I Two separate 1-inch diameter ground-water monitoring wells
extending to 35 feet and 88 feet, respectively, installed in
ol borehole upon completion of drilling (see well construction
+ diagram for G-20).
I "N" Value Standard Penetration Test: Number of blows
required to drive the SPT sampler 18 inches using a
200— 110 140 pound automatic hammer falling 30 inches
1 *Number of blows required to drive the Crandall Sampler
I 12 inches using a 340 pound hammer falling 18 inches
| **Photo lonization Detector used for OVA readings
1 Elevation determined from topographic map provided by
195—— 115 Parsons-Brinckerhoff, dated August 12, 2009.
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Field Tech: AR
Prepared/Date: NH
Checked/Date: DLP
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THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E > o~ C & L Drilling / Mayhew 1000
g <. [Bole e |Eal E DRILLING METHOD BOREHOLE LOCATION G-23
z | € |88| % £5 |5 zo|2 7 [Q| & |Rotary Wash 815+00, Rt 187 feet
o = = = &)
E Z o= ; 298| 5 ‘;; o “\é &2 |8| 2 |PATES DRILLED HOLE DIAMETER GROUND EL.
Sy | PR 2 %“a S ;g ZS (5| £ 8192009 5 inches 310 feet
= : ° = :
2| 8 |Z2| 3 |25|B |3%| 22 3| £ [crousp-waTER READINGS
H n o m m Q [Drilling mud bailed on 8/19/2009. Ground-water level measured at 52 feet
S A A |below the ground surface 10 minutes after removal of drilling mud.
!_ S-inch thick Asphalt Concrete over 4-inch thick Base Course
T . RER QUATERNARY YOUNGER ALLUVIUM [Qal]
1 i SILTY SAND - medium dense, moist, dark brown, fine to
coarse-grained, slightly porous
T i Some slate gravel
305—+ 5
1 i 19.7 1 103 | 20 51
T i WELL GRADED SAND with GRAVEL - moist, brown, fine
300—— 10 to coarse-grained, some silt
4 4 13 - - (Sample not recovered), low blow count due to slough
T i SILTY SAND with GRAVEL - hard, moist, brownish gray,
4 4 fine to coarse-grained
48 - -
T | Grades to fine to medium, less gravel, brown
295— 15
4 4 321 89 6 45
T | Coarser
290—— 20
4 ] 36 - -
1 i WELL GRADED SAND with GRAVEL - medium dense to
dense, moist, brownish gray, fine to coarse-grained, some silt
285—— 25
4 4 - - | 50/5"
Increasing gravel, trace silt
280—— 30 .y QUATERNARY OLDER ALLUVIUM [Qalo]
o:.,flf., SW WELL GRADED SAND with GRAVEL - dense, moist,
1 1 30 - - 19 R brownish gray
+ ] riosee
¢®¢°¢°
1 | ti:f?.,: Alternating with less gravelly layers
T 8
275—+ 35 )ig:i:
4 ] - - 23 ojéj (Sample not recovered), low blow count due to slough
86
T R
+ ] riosee
¢®¢°¢°
T i e 00
40 R
\ Field Tech: AR
Prepared/Date: NH
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: DLP

G:\PROJECT_DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ACE PHASE BORINGS.GPJ 11/29/11

LA METRO PB-TUNNEL ZONE S:\70131 GEOTECH\GINTW\LIBRARY MACTEC JUNE2011.GLB

MTA Westside Subway Extension
Los Angeles, California

LOG OF BORING

amec Project No.: 4953-10-1561 Figure: A-1.18a




G:\PROJECT_DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ACE PHASE BORINGS.GPJ 11/29/11
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
. = C & L Drilling / Mayhew 1000

s z o ||z e/ My G-23

S| & > % Zwm |, ;| «a |DRILLING METHOD BOREHOLE LOCATION .
B E _ |+ |[Ex|lE |L |28 (Y m (Continued)
22| z € 84| % 25| 5 Zo|2 7 || & [Rotary Wash 815+00, Rt 187 feet

5 N fem — m
82 £ E :t] ; & o E‘ E C‘é: o Ez & g - 5 DATES DRILLED HOLE DIAMETER GROUND EL.
2l 2|5 |PE] < %“a SZ22| 25 (5| £ (319200 5 inches 310 feet
= : ° = :
5| B | B |22 3 |BE|E |2%] 223 £ |crounp-waTER READINGS
<<| H 0 o m m Q [Drilling mud bailed on 8/19/2009. Ground-water level measured at 52 feet
@5 S A A |below the ground surface 10 minutes after removal of drilling mud.
Q
;; N:1 SM SILTY SAND - medium dense, moist, light brown, fine to
: g

O% 4 ] 23 - - N e medium-grained
£ £-l SW 1 WELL GRADED SAND with GRAVEL - moist, brownish
25 T 7 eznez gray, fine to coarse-grained
@ 1] e
g2 Las e
=fe 1 _ Y
<= B . -
§% 265—— 45 / 21 CL SANDY LEAN CLAY - soft to stiff, moist, light brown
oK L 260 95 | 4 B /
Ze
2 1 %
a< 747
=1 /
m é /
ae 4 4 G
= /
%; 260== 30 / Brown and gray
G 1 ] 10 - - 56 N / (LL=33, PI=12)
2 + - //
<3 / T Wet
i 4 4
Qun
=z - .
Ew 1o SILTY SAND with GRAVEL - loose, wet, brownish gray,
SE 55 & fine-grained

il 4
gm i 248101 | 8 | 51 & g
£8
S | R
|
EE !: 28 Becomes very dense, gray, grades fine to coarse
E . 3
2 ;
Se o0 ’
&R 4 76 - - 21
8 > N Less coarse sand
:ﬁ ): I8
= | CL | LEANCLAY - wet, light brown

& 4
S
£ £ .
%5 63 53 3 U;o:\ofo SW WELL GRADED SAND with GRAVEL - dense, wet, fine to
Se . - - ;&::@; coarse-grained
O i 5¢xt
g% CL- SILTY CLAY - hard, wet, light brown
& > i ML
25 1

E
2
E o 70
Z0 1 72 - - N (LL=27, PI=7)
e .
> E i Increasing clay
s
2< 1
Ay
=F ]
=5
E =| 235+ 75
<% 1 | 19.1 | 110 | 47 B
20
Am
1S T+ .
o2
0w
L) 4 ]
23

80
Field Tech: AR
Prepared/Date: NH
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: DLP
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561 Figure: A-1.18b




ELEVATION (ft)
DEPTH (ft)
"N" VALUE
STD.PEN.TEST
OVA (ppm)**
MOISTURE CONTENT
(% of dry wt.)
DRY DENSITY
(pef)
BLOW COUNT*

DRILLING COMPANY/DRILLING EQUIPMENT

C & L Drilling / Mayhew 1000

BORING NO.

DRILLING METHOD
Rotary Wash

BOREHOLE LOCATION
815400, Rt 187 feet

G-23

(Continued)

(blows/ft)

DATES DRILLED
8/19/2009

HOLE DIAMETER
5 inches

GROUND EL.
310 feet

PERCENT PASSING
No. 200 SIEVE
SAMPLE LOC.

DOWNHOLE TESTS

GROUND-WATER READINGS
Drilling mud bailed on 8/19/2009. Ground-water level measured at 52 feet
below the ground surface 10 minutes after removal of drilling mud.

THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

225—— 85

=

220—1— 90

63 - -

215— 95

SILTY SAND

241 95 30

210—— 100

46 - -

205—— 105

CL LEAN CLAY -

CL LEAN CLAY -

Brown and gray

(Sample not recovered)

- wet, brown, fine-grained

hard, wet, brown and gray

hard, wet, brownish gray

SILTY SAND - medium dense, wet, brown, fine-grained

200—— 110

195— 115

NOTES:

120

END OF BORING AT 101’ FEET

Field Tech: AR

Hand augered upper 5 feet to avoid damage to utilities. Bailed
drilling mud to 52.6 feet on 8/19/2009. Ground-water level
measured at 52 feet below ground surface about 10 minutes
after removal of drilling mud. Boring grouted with a
cement-bentonite slurry from the bottom up and patched.

"N" Value Standard Penetration Test: Number of blows
required to drive the SPT sampler 18 inches using a
140 pound automatic hammer falling 30 inches

*Number of blows required to drive the Crandall Sampler
12 inches using a 340 pound hammer falling 18 inches

**Photo lonization Detector used for OVA readings

Elevation determined from topographic map provided by
Parsons-Brinckerhoff, dated August 12, 2009.

Prepared/Date: NH
Checked/Date: DLP
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

iy E > o~ C & L Drilling / Mayhew 1000

es| g - 2l e | Zalo E DRILLING METHOD BOREHOLE LOCATION G-24
= * _
;3 Z g |u3 z Z5|5 % 25 S| = |Rotary Wash 834+75, Lt 37 feet
5 N fem — m
= Z o= Z| £ 1284 B o“\é &2 |8| 2 |PATES DRILLED HOLE DIAMETER GROUND EL.
=2l 2| 5 |PE] < g 5|21 22| 25 |&| £ |95r009 5 inches 320.3 feet
= : ° = :

5| B | % |22 3 |BE|E |2%] 223 £ |crounp-waTEr READINGS
<<| H n o m m Q [Drilling mud bailed on 9/3/2009. Ground-water level measured at 69 feet below
@5 S A A |the ground surface 10 minutes after removal of drilling mud.
Q
E}; 3-inch thick Asphalt Concrete over 3-inch thick Base Course
o : SM | FILL [Af]
Eg SILTY SAND - moist, brown, fine-grained, some brick and
25 b concrete fragments
Z1=
Z2 7 QUATERNARY OLDER ALLUVIUM [Qalo]
={e) i SILTY SAND - moist, grayish brown, fine to medium-grained,
35 some gravel
Sz 5 SANDY SILT - medium stiff, moist, brown, trace slate gravel
o | 129 94 | 8 B
Ze
o .
A
i 4
8§ SANDY LEAN CLAY - medium stiff to hard, moist, brown,
gg . trace gravel

=9
Tk 10
Z _ _
L 4 45 - - N (LL=36, PI=19)
o _
s
i i
g ©n
EE :
<=
~ E 15
] i 17211 103 | 7 &
Edid S
<O =
< < 1
O 2
S B A |
zE8 =
e b=
ETEY B .
S B
EREIY
SN 4 57 - - 50 N
2 >
= = -
M E
<= = ool sw WELL GRADED SAND with GRAVEL - very dense, moist,
= Ty
%: = . NN light brown and gray, fine to coarse-grained, trace silt
e 25 rooee
A& 08
£2 ] 73 | 126 | 64 & pge
O« oo
= i Fasote
S8
%% CL LEAN CLAY - very stiff, moist, reddish brown, trace fine sand

<
g o 30
Z0 1 24 - - N (LL=37, PI=16)
o8
= -
=6
2< 1
Ay
=F ]
=5
E = 35
:% i - - 42 K (Sample not recovered)
Ez Increasing sand and gravel content
48] . o
o< CL- SILTY CLAY - moist, light brown
O
D . ML
e
0w
Zm .
23

40
Field Tech: AR
Prepared/Date: NH
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: DLP
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561 Figure: A-1.19a
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
i E > 7 C & L Drilling / Mayhew 1000 G-2 4
[::5 = E >~ * Z m |, ;| v [PRILLING METHOD BOREHOLE LOCATION .
B € _ Sl |E51E |E |22(8| @ (Continued)
g3l z & g 4] *,é 55| & % g m 8 & |Rotary Wash 834+75, Lt 37 feet
5 N fem — m
= Z o= Z| £ 1284 3|9 “\é &2 |8| 2 |PATES DRILLED HOLE DIAMETER GROUND EL.
=2l 2| 5 |PE] < %‘*a SZ|22| 23 |5| £ |93n009 5 inches 320.3 feet
= : ° = :
22l 5| 2 |28 B |BE|E |oT|gs|E % |GROUND-WATER READINGS
<<| H n o m m Q [Drilling mud bailed on 9/3/2009. Ground-water level measured at 69 feet below
@5 S A A |the ground surface 10 minutes after removal of drilling mud.
Q
;; SANDY SILT - hard, moist, brown, some gravel, some clayier
& 4 40 - - 51 N lenses
=
% z i b4 sw WELL GRADED SAND with GRAVEL - very dense, moist,
% i [ooess? :
£ = °§°: brown and gray, trace silt
§ % 45 b e
- - |75
2= i & RSN
A% | ecets
8227: ety Some slate cobbles estimated at 3 to 8 inches in length
= _ Bhesese
2% o
ch 1 PR
5] 50 bootase
2 } oo
OxE o 4 50/5 - - fooore
L E e
D .- o o o
= = i ey
=l E -
= —_ . £ .
E; g %/ CL SANDY LEAN CLAY - moist, brown, some gravel
SZELS s 2
Z & = SILTY SAND with GRAVEL - dense, moist, brown, fine to
&2 § . 245 92 38 B3 coarse-grained
e B ]
o) Sk =
)= =
zE 2 i
= B ] .
§ o LEAN CLAY - moist, brown, trace gravel
S = 60
=
1= 4 69 - - 42 N 5 SILTY SAND - dense to very dense, moist, brown, fine to
o & coarse-grained
m< o
IS ] B
£4 P
<S ) 2
= i &
e 3
— -} -
Ex 65 S5
ok -
Z° i 13.8 | 120 | 39 554 b
O« 8
=Ha . 3
%% i LEAN CLAY - wet, brown, some gravel
= . V/
23
89 7 .\ SILTY SAND - medium dense to very dense, wet, brown, fine
£ t 1 50/6 - - 23 N to coarse-grained, some silt
B8 L |
£0 1
2 I
& ]
22 i |
=0 e
== — 75
Z% 245 Some lenses of Poorly Graded Sand
=5 N i 18.8 | 101 | 22 B
20 .
Am
48] - .
==
0w
L) L ]
2
80
Field Tech: AR
Prepared/Date: NH
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: DLP
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561 Figure: A-1.19b




THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E o n C&L Drilling / Mayhew 1000 G—24
= = > % Zml.s £ [DRILLING METHOD BOREHOLE LOCATION .
> | 2 211 |ZS|E |& |28 B (Continued)
z 5 L:r)J 21 2|5 z| = % - g 0 8 : Rotary Wash 834+75, Lt 37 feet
o = —
£ E ::] ; & e .%’ E c‘é: o E; E g - 8 DATES DRILLED HOLE DIAMETER GROUND EL.
< | 5 |FE| 2 % 5|21 22| 25 |&| £ |95r009 5 inches 320.3 feet
= : ° = :
21 2 |2e| 2 |55|E |3%| 22 |3 £ [crounp-waTER READINGS
M 0 o m m Q [Drilling mud bailed on 9/3/2009. Ground-water level measured at 69 feet below
S A A |the ground surface 10 minutes after removal of drilling mud.
240—] N N Thin layer of fine Silty Sand
| END OF BORING AT 817 FEET
] NOTES:
. Hand augered upper 5 feet to avoid damage to utilities. Bailed
L 85 drilling mud to 69 feet on 9/3/2009. Ground-water level
235 measured at 69 feet below ground surface about 10 minutes
i after removal of drilling mud. Boring grouted with a
cement-bentonite slurry from the bottom up and patched.
"N" Value Standard Penetration Test: Number of blows
7 required to drive the SPT sampler 18 inches using a
) 140 pound automatic hammer falling 30 inches
230 % *Number of blows required to drive the Crandall Sampler
12 inches using a 340 pound hammer falling 18 inches
i **Photo Ionization Detector used for OVA readings
. Elevation determined from topographic map provided by
Parsons-Brinckerhoff, dated August 12, 2009.
25 P
200~ 100
215~ 105
210~ 110
205~ 115
120

Field Tech: AR
Prepared/Date: NH
Checked/Date: DLP
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m Preliminary Geotechnical and Environmental Report
Metro Appendix A — Geotechnical Investigation

Figures A-1.20a through A-1.21k
Logs of Sonic Core Borings (ACE Phase)

WESTSIDE SUBWAY EXTENSION PROJECT

December 21, 2011



CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

B11SOIL_CRANDALL:

(NO DECIMAL) 90473

Los Angeles County, California

£ ~= & o BORING SB-1
« |z | 2 |E25|5 |Z2=]9
224 S | Z |25]22|35 |2
SESE | E |EE|E%|82|H DATE DRILLED: 6/2/10
g = % < & %)'45 As = o | EQUIPMENT USED: Sonic Rig
é 2 % E [a) b= § ; 8 = <EC HOLE DIAMETEB (in.): 6" outer casing/4" core diameter
& cal m A m %] ELEVATION: **
D E
E5Z — .
(27 % S 7" of thick Asphaltic Concrete
<
SoE Artificial Fill
a9 o 1
Z < 5
<L wn
w1 ] RN - .
% 2 i L ] QUATERNARY OLDER ALLUVIUM [Qalo]
EDZ® Clayey Silt (ML) with trace medium to coarse sand grains and sub-angular gray slate
EYH fragments, moist
<Zm
“Su L 4
% z 5 Less clay content from 3 to 4 ft
E=E
<Ea
Oy ~Z - 4
S 2< Sandy Silt with trace clay and scattered sub-angular slate fragments, moist, red-brown
z 7 & (5 YR)
C 0Oy
EEE — 5
<<
29I
SS%
A O L ]
o] E & Argillic between soil horizon, Clayey to Silty fine Sand (SC-SM) with few medium to
L:E] I~ % coarse grains and trace slate fragments, moist, red-brown (5 YR)
= é 2
C L ]
<< <
<t 1 tr ! 1 | +<~<~~-"r) — .
Z2E Grading to Silty Sand (ML), fine grained with few medium to coarse grains, trace
o3 1 ist
= E £ 3 . clay, mois
as=tt 1 1 1 ! >4 - _______ - - - -
ZR2% Clayey Sand (SO)
ozH L 4
2%z
%Qﬂm P~ -Tr YT N P Y v S
o S 5‘) Clayey Silt with slate fragments (ML), moist
5| — 10
n %
5EL
& m
1 I .
Zz b &
§x
= e g
= g
=i F ]
=H-
A X
O <«
Hes - -
E
Z A w»n
£<m
452
m Eé = L 4
Zog
S8EZ
< 2° 15
85
255
~o< L 4 1t ! |\ = .
@ z 2 A NEN Silty Sand (SM) and Clayey fine Sand (SC), abundant sub-angular to sub-rounded
8 ) % 1 slate and shale rock fragments less than or equal to 1", moist, appears dense, dark
2 ) 5 /; 1. yellowish brown (10 YR 3/6) to dark grayish brown (10 YR 4/2), pocket pen: 3.5
755 B . cewf T
o 8 et Gradational contact
=3 Fine Sandy Silt to Clayey Silt (ML) with discontinuous dark lamellae, abundent
3 . carbonate debris/fragments, very dense, olive gray (5 Y 4/2), slightly moist to moist,
pocket pen: +4.5 ton/ft
20 N
Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:
Metro WSE LOG OF BORING

amec Project: 4953-09-0473 Figure: A-1.20a




CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

B11SOIL_CRANDALL:

| _|ualz *E g BORING SB-1 (Continued)
o851 8| S |82|2-15¢8]2
S| E | E |EE|EE|S2 |- DATE DRILLED: 6/2/10
% = % < % %) = As = o | EQUIPMENT USED: Sonic Rig
5 2 % E @) S § ; 8 < <EC HOLE DIAMETEB (in.): 6" outer casing/4" core diameter
& cal m A m %) ELEVATION: **
2B
Eo<
T
oo«
— m ;
[ane)] ~ - -
zZ < E
<L wn
g % 5 ZNES Silty fine to medium Sand (SM) to Clayey Sand (SC), with occassional rounded to
S@Am - . / 1 sub-rounded gray slate rock fragments/gravel less than or equal to 1/2", few shell
il
E 2 E y/ 1. fragments/debris with lenses of silty sand, olive brown (2.5 YR 4/4) to dark grayish
<z4 / brown (2.5 YR 4/2) and oxidized lenses dark yellowish brown (10 YR 4/6), pocket
5%m // kKR .
"Cw | i / T pen: 4.0 to +4.5 ton/ft
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2 : 2 y/ B8 Silty fine to medium Sand (SM) to Clayey Sand (SC), increase in abundance and size
Pl - e / 11 of gray slate plus shale rock fragments/gravels, sub-rounded to sub-angular, man;
Sk el gray slate p g g : gular, many
z 3 & / 1. elongate and are less than or equal to 2", pocket pen: 4.0 to +4.5 ton/ft
Sk e
<EBEz = 4 LT
=S / NEN
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= KoK
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2 Z2 i i SRl Silty fine Sand (SM) with some sub-rounded slate and shale rock fragments less than
8 ) or equal to 1/2", but mostly less than 1/4", moist, dense, massive to mottled, dark
3 S E yellowish brown (10 YR 3/6 to 3/4), pocket pen: 4.0 ton/ft
s < § C ]
T3
=3
i i Very fine Sandy Silt (ML) with scattered sub-rounded carbonate nodules, rock
fragments less than or equal to 1/4", moist to very moist, dense, massive to slightly
mottled, dark yellowish brown (10 YR 3/6 to 4/6), pocket pen: 3.5 ton/ft
40
Field Tech: DLP/MAE
Prepared By: LM
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THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING

LOCATION SHOWN ON LOGS ARE APPROXIMATE; REFER TO PLOT PLAN FOR MORE ACCURATE LOCATION INFORMATION. SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

BORING SB-1 (Continued)

DATE DRILLED: 6/2/10

EQUIPMENT USED: Sonic Rig

HOLE DIAMETER (in.): 6" outer casing/4" core diameter
ELEVATION: **

ELEVATION (ft)
DEPTH (ft)
MOISTURE

(% of dry wt.)
DRY DENSITY
(pet)
BLOW COUNT*
(blows/ft)
SAMPLE LOC.

Very fine Sandy Silt (ML) with scattered sub-rounded carbonate nodules, rock
fragments less than or equal to 1/4", moist to very moist, dense, massive to slightly
mottled, dark yellowish brown (10 YR 3/6 to 4/6), pocket pen: 3.5 ton/ft

- CLT Silty fine Sand (SM) with occassional sub-rounded slate fragments less than or equal

to 1/4", dense, dark brown (10 YR 3/3) to dark yellowish brown (10 YR 4/3), trace
clays

Silty fine to medium Sand with some clays (SM-SC), abundant sub-rounded slate and
other granite rock fragments that are less than or equal to 1.5", dense, slightly moist to
moist, massive, pocket pen: 4.0 ton/ft

Saturated zone, groundwater encountered, pocket pen: 0.5 to 3.5 ton/ft

Clayey Silt (ML) with trace fine sand, occassional sub-rounded slate and other rock
fragments/gravels that are less than or equal to 1/4", abundant carbonate forams/shell
fragments and sub-angular rock fragments that are less than or equal to 1/4", very stiff
— 50 to hard, moist, mottled to slightly lenticular, clayey silt is dark brown (10 YR 3/3),
thin laminae of sandy silt is dark yellowish brown (10 YR 4/4), pocket pen: 3.5 to
+4.5 ton/ft

Increase in Sandy Silt lenticular bedding, dense, increasing sub-rounded to
sub-angular gravels, slate and other rock fragments with depth less than or equal to
- - 1", mottled appearance, dark yellowish brown (10 YR 4/4), pocket pen: 4.5 ton/ft

= 55

Sandy Silt to Silty Sand (ML/SM), sub-angular to sub-rounded slate and other gravels

less than or equal to 1"

Silty fine Sand to Sandy Silt (ML/SM) with Clayey Silt (ML) and occassional

sub-rounded to sub-angular slate, carbonate, and shaley gravels less than or equal to

1/2", moist, stiff, mottled to faintly layered/lenticular (SP-SM), iron-oxide stained and
ERE grayish, mostly dark yellowish brown (10 YR 3/4) to olive brown (2.5 Y 4/3), pocket

L 4 NEEN pen: 2.75 to 4.5 ton/ft

60 "“Q;
Field Tech: DLP/MAE
Prepared By: LM

(CONTINUED ON FOLLOWING FIGURE) Checked By:
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THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING

LOCATION SHOWN ON LOGS ARE APPROXIMATE; REFER TO PLOT PLAN FOR MORE ACCURATE LOCATION INFORMATION. SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

BORING SB-1 (Continued)

DATE DRILLED: 6/2/10

EQUIPMENT USED: Sonic Rig

HOLE DIAMETER (in.): 6" outer casing/4" core diameter
ELEVATION: **

ELEVATION (ft)
DEPTH (ft)
MOISTURE

(% of dry wt.)
DRY DENSITY
(pet)
BLOW COUNT*
(blows/ft)
SAMPLE LOC.

Silty fine Sand to Sandy Silt (ML/SM) with Clayey Silt (ML) and occassional
sub-rounded to sub-angular slate, carbonate, and shaley gravels less than or equal to

PENN 1/2", moist, stiff, mottled to faintly layered/lenticular (SP-SM), iron-oxide stained and
r . EEAR grayish, mostly dark yellowish brown (10 YR 3/4) to olive brown (2.5 Y 4/3), pocket
! pen: 2.75 to 4.5 ton/ft

\] Silty Sand (SM) with sub-rounded to sub-angular slate and other gravels plus
) cemented shale gravels that are less than or equal to 1/2", moist, abundant iron-oxide
staining and black organics, dark olive brown (2.5 Y 3/3)

— 65

. (

Clayey Silt (ML) to Silty Clay (CL), stiff, moist, mottled to massive, abundant
iron-oxide staining where silty, olive brown (2.5 Y 4/4), pocket pen: 2.5 ton/ft

Very moist to wet at 67 to 68.5 ft

—_——— e e e

Clayey Silt (ML) to Silty Clay (CL), stiff, moist to wet, olive gray (5 Y 4/2) to olive
(5 Y 4/3), pocket pen: 3.5 to 4.5 ton/ft

Silty fine to medium Sand (SM) and sub-rounded to sub-angular slate and other
gravels that are less than or equal to 2", iron-oxide staining and mottled throughout,
few layers/lens of sandy silt (ML)

70.2 to 71 ft Olive Brown (2.5 Y 4/4)

71 to 72.8 ft Olive (5 Y 4/3) with Fe staining

72.8 to 73.7 ft Olive Brown (2.5 Y 4/4)

T
1
B I I S TS

- 75 1T Clayey Silt (ML), stiff, moist, olive (5 Y 5/3), pocket pen: 3.0 to 4.7 ton/ft

Clayey Silt (ML) to Silty Clay (CL), increase in carbonate debris

[No recovery from 76 to 76.3 ft]

Clayey Silt (CL), very firm, abundant carbonate organics or debris, less than or equ_z;l -
to 1/2", dark gray (5 Y 4/1) to olive gray (5 Y 4/2), massive to slightly mottled, pocket
pen: 2.5 to 3.5 ton/ft

Sandy Silt (ML) interlayered with Silty fine Sand (SM), olive brown (2.5Y4/4)

80

Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:

B11SOIL_CRANDALL:
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THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING

LOCATION SHOWN ON LOGS ARE APPROXIMATE; REFER TO PLOT PLAN FOR MORE ACCURATE LOCATION INFORMATION. SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

BORING SB-1 (Continued)

DATE DRILLED: 6/2/10

EQUIPMENT USED: Sonic Rig

HOLE DIAMETER (in.): 6" outer casing/4" core diameter
ELEVATION: **

ELEVATION (ft)
DEPTH (ft)
MOISTURE

(% of dry wt.)
DRY DENSITY
(pet)
BLOW COUNT*
(blows/ft)
SAMPLE LOC.

Clayey Sand to Silty Sand (SC-SM), abundant sub-angular rock fragments that are
less than or equal to 1/2", charcoal fragments, moist, very mottled

S

Silty fine Sand interlayered with Sandy Silt (SM) with olive brown (2.5 Y 4/4), moist
to very moist

Clayey Sand to Silty Sand (SC-SM), abundant sub-rounded rock fragments less than
or equal to 1", olive (5 Y 4/4 to 5/6) to light olive gray (5 Y 6/2), few scattered

8 charcoal fragments, moist, decrease in gravels with depth, pocket pen: 2.5 to 4.0 ton/ft

Silty fine Sand to Sandy Silt (SM/ML), with trace clays

Thin layer of Sandy Clay (SC) o Silty Clay (CL) at 88410885 ft_ __ __ _ e
Sandy Clay (SC) to Silty Clay (CL), moist, stiff, abundant organics-carbonate and
thin black lamellae, mottled to massive, occassional gray sub-rounded slate rock
Y, fragments/gravels that are less than or equal to 1/4", olive (5 Y 4/4 to 4/3), pocket
— 90 2 pen: 2.75 to 4.0 ton/ft

Silty fine to medium Sand (SM) with trace clays, decrease in size and an abundance
of sub-rounded to sub-angular slate gravels with depth, mottled, olive brown (2.5 Y
4/3 - 4/4) with iron-oxide staining, pocket pen: +4.5 ton/ft

Black organic discontinuous lamellae/lenses

Silty fine Sand to fine Sandy Silt (SM/ML), occassional and few sub-rounded slate
and other gravels less than or equal to 1/4"

= 95

Silty Sand (SM) to Sand with Silt (SP), moist, massive to vague lenticular layers/beds,
occassional rounded to sub-rounded slate and granitic rock fragments that are less
than or equal to 1/2", slightly mottled, dark yellowish brown ( 10 YR 2/2) occassional
iron-oxide staining to moderate yellowish brown (10 YR 5/4), pocket pen: 2.5 to 4.25
ton/ft

Fine Sand with Silt (SP-SM), slightly moist

100

Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:

B11SOIL_CRANDALL:
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THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING

LOCATION SHOWN ON LOGS ARE APPROXIMATE; REFER TO PLOT PLAN FOR MORE ACCURATE LOCATION INFORMATION. SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

BORING SB-1 (Continued)

DATE DRILLED: 6/2/10

EQUIPMENT USED: Sonic Rig

HOLE DIAMETER (in.): 6" outer casing/4" core diameter
ELEVATION: **

ELEVATION (ft)
DEPTH (ft)
MOISTURE

(% of dry wt.)
DRY DENSITY
(pet)
BLOW COUNT*
(blows/ft)
SAMPLE LOC.

Lens of Sandy Silt (SM), moderate yellowish brown (10 YR 5/4) at 99.6 to 99.7 feet _ _
\

|~ SAN PEDRO FORMATION [Qsp] /
Qlayey Silt to Silt (ML-CL), very stiff, olive gray (5 Y 4/1-4/2), moist /

Clayey Silt (CL), very stiff to hard, abundant carbonate/organic debris, dark gray (5Y
4/1), massive, pocket pen: 4.5 ton/ft

105 Gradational contact, shighly mottied T T TTTT

Silt with trace clays (ML) grades to fine sandy silt (SM), very stiff, mottled to
= 4 - massive, light olive brown (2.5 Y 5/3) to grayish brown (2.5 Y 5/2), moist
Pocket Pen: +4.5 ton/ft

Silty Clay (CL), massive, abundant carbonate fragments/debris, very moist to moist,
dark olive gray (5 Y 3/2) to very dark gray (5 Y 3/1)

Mottled with lenticular zones of abundant carbonate debris, gray to light gray (5 Y
B 7 6/1), pocket pen: +4.0 ton/ft

— 110 Fine Sandy Clay (CL), mottled, less than or equal to 1/8", rock fines

Very fine Sandy Clay (SC) to Silty Clay (CL) with abundant carbonate debris, very
stiff to hard, abundant carbonate debris, pocket pen: +4.5 ton/ft

Silty Clay (CL) with abundant carbonate debris, very dense

Fine Sandy Silt (ML) to Silty Sand (SM)

— 115

Silt (ML) with trace clays, occassional sub-rounded gravels that are less than or equal
to 1/4", dark greenish gray (5 GY 4/1) to greenish black (5 G 2/1)

Sandy Silt to Silty Sand (ML/SM), occassional sub-rounded gravels that are less than
or equal to 1/2", mostly massive, probable forams, pocket pen: 4.0 ton/ft

Field Tech: DLP/MAE

i
Prepared By: LM

(CONTINUED ON FOLLOWING FIGURE) Checked By:

B11SOIL_CRANDALL:
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CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

B11SOIL_CRANDALL:

£ ool |E U BORING SB-1 (Continued)
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Field Tech: DLP/MAE
Prepared By: LM
Checked By:
L Merowse amec® LOG OF BORING
os Angeles County, California Project: 4953-09-0473  Figure: A-1.20g




CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

B11SOIL_CRANDALL:

5 e e BORING SB-2
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5 i & E @) S ; o <EC HOLE DIAMETER (in.): 6" outer casing/4" core diameter
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ﬁ <2.: T B 7 coating some clasts, yellowish brown (10 YR 5/4), pocket pen: +4.5 ton/ft
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Silt (ML), mottled, dark yellowish brown (10 YR 4/6), very stiff, pocket pen: +4. 57
ton/ft
20
Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:
o MerowsE amec® LOG OF BORING
os Angeles County, California Project: 4953-09-0473  Figure: A-1.21a
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(NO DECIMAL) 90473

B11SOIL_CRANDALL:

£ ool |E U BORING SB-2 (Continued)
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Z O pen: +4.5 ton/ft
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% 2| - 30 occassional fine sand to sandy silt within discontinuous lenses, pocket pen: 2.5 to
25% +4.5 ton/fit
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~E S I LAKEWOOD FORMATION [QIw]
258 Silty fine to medium Sand (SM), trace clays, olive brown (2.5Y 4/4) __ _ _ _ -
E 8 — Fine to medium grained Sand (SP), loose, dry, light yellowish brown (2.5 Y 6/4),
| i thinly bedded, iron-oxide stained and black maganese layers/lenses, very thin layers
40
Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:
L Meowse 2mecd LOG OF BORING
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THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING

LOCATION SHOWN ON LOGS ARE APPROXIMATE; REFER TO PLOT PLAN FOR MORE ACCURATE LOCATION INFORMATION. SUBSURFACE CONDITIONS AT OTHER
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CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

BORING SB-2 (Continued)

DATE DRILLED: 6/7/10

EQUIPMENT USED: Sonic Rig

HOLE DIAMETER (in.): 6" outer casing/4" core diameter
ELEVATION: **

ELEVATION (ft)
DEPTH (ft)
MOISTURE

(% of dry wt.)
DRY DENSITY
(pet)
BLOW COUNT*
(blows/ft)
SAMPLE LOC.

Fine to medium Sand (SP), light yellowish brown (2.5 Y 6/3), few gravels, thinly
layered/bedded consisting of alternating iron-oxide and maganese oxide stained layers

Fine to medium Sand with trace Silt (SP-SM) with silty clast nodules, slightly moist,
olive (5 Y 4/3)

— 45

Medium to coarse Sand (SP), trace fine grains, loose and dry, iron-oxide stained and
black maganese, thin layers/lenses, pale olive (5 Y 6/4)

[No recovery from 46 to 46.7 ft]

Fine to coarse Sand (SP) with abundant angular to sub-rounded gravel of varying
lithologies (granitics and shale) that are less than or equal to 3", some elongate,
slightly moist, loose, vague bedding, iron-oxide stained layers

Fine Sandy Silt to Silty Sand (ML/SM), slightly moist, iron-oxide stained layers

Angular to sub-rounded gravels
Pocket Pen: 2.5 ton/ft

Silty, very fine Sand (SM), slightly moist, iron-oxide stained layers of thin beds, very
few sub-angular slate fragments/gravels that are less than or equal to 1/8"

= 55

Silty fine Sand (SM), abundant iron-oxide stained zone

[No recovery from 56 to 56.3 ft]

Fine Sand to Silty fine Sand (SP-SM), thinly bedded to laminated, iron-oxide staine:
layers throughout, slightly undulatory beds, dry to slightly moist, occassional rounded
to sub-rounded gravels that are less than or equal to 2", light yellowish brown (2.5 Y
6/3) to olive yellow (2.5 Y 6/6)

Fine Sandy Silt (ML), trace fine sand, slightly moist, stiff, pale olive (5 Y 6/4) to pale
yellow (5 Y 7/4), thinly bedded, iron-oxide stained and organics/black layers, pocket
pen: ~3.0 ton/ft

60 \

Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:

B11SOIL_CRANDALL:
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(NO DECIMAL) 90473

B11SOIL_CRANDALL:

£ ool |E U BORING SB-2 (Continued)

& Z, E |z2E|l= Z~|O
224 S | Z |25]22|35 |2
SEZ| E | E |EE|ET|92 |4 DATE DRILLED: 6/7/10
g = % < % %)”5 As = o | EQUIPMENT USED: Sonic Rig
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m 2 % stained light olive brown (2.5 Y 5/6), occassional rounded gravel that is less than or
E 8 m equal to 1/2", pocket pen: 2.5 to 4.0 ton/ft
= O % B y
<< fﬂ
Z2E
o3
=Z8 [ ]
a
E <z i b
Or 5
E S 5‘) Less iron-oxide staining, increased moisture
5| — 70
n %
5EL

& m
1 I .
Zz b &
§x
= e g
= g
=i F ]
=H-
A X
O <«
Hes - -
E
Z A w»n
£<m
452
m 3‘:‘ = L 4
o ! ! E—t .
% 8 E Clayey Silt to Silty Clay (ML/CL) with abundant shell or foram debris
28| B
=8 <

z
=52
no< L i ||
o Iz w»
o ; 5
é SE |~ Very fine Sandy Silt (ML), moist, stiff, vaguely bedded to massive, olive gray (5 Y
I : 6 B 7 5/2) to iron-oxide stained light olive brown (2.5 Y 5/6), pocket pen: 4.5 ton/ft
=RORS
ok

80 —f‘k]-‘-
Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:
MetroWSE o LOG OF BORING
Los Angeles County, California ame Project: 4953-09-0473  Figure: A-1.21d




THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING

LOCATION SHOWN ON LOGS ARE APPROXIMATE; REFER TO PLOT PLAN FOR MORE ACCURATE LOCATION INFORMATION. SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

BORING SB-2 (Continued)

DATE DRILLED: 6/7/10

EQUIPMENT USED: Sonic Rig

HOLE DIAMETER (in.): 6" outer casing/4" core diameter
ELEVATION: **

ELEVATION (ft)
DEPTH (ft)
MOISTURE

(% of dry wt.)
DRY DENSITY
(pet)
BLOW COUNT*
(blows/ft)
SAMPLE LOC.

Fine to medium grained Sand with silt (SP-SM), rounded to sub-angular gravels
(slate, andesite, shale) that are less than or equal to 3.5", light olive brown (2.5 Y 5/6)

Fine to medium Sand (SP), trace silts, some thinnly undulatory bedding, iron-oxide
stained layers, darker silty layers, occassional sub-angular to sub-rounded andesite
gravels that are less than or equal to 3", olive brown (2.5 Y 4/4), pocket pen: 2.5-3.5
ton/ft

Fragments are ~3", elongated, fractured sub-angular to sub-rounded andesitic gravel

SAN PEDRO FORMATION [Qsp]

g5 Silty Clay to Clay (CL), very stiff, trace organic fragments, massive, very dark gray
— (5Y 3/1)

Darker blackish undulatory layer from 84.5 to 84.6 ft

Black Clay (CL), very moist, moderately plastic

[No recovery from 86 to 86.4 ft]

Silty Clay to Clay (CL), very stiff, moist, massive, very dark gray (5 Y 3/1), trace
organic fragments, pocket pen: 3.5 to 4.5 ton/ft

Fine to medium Sand (SP) with trace silts, occassional organic debris/fragments,
minor and few sub-angular to sub-rounded shale and shell gravels that are less than or
equal to 1/8", wet, slightly firm, very few rounded gravels that are less than or equal
to 1/2", dark yellowish brown (10 YR 4/6-3/6), massive to mottled occassional silty
clay (CL) lens

Gravelly Silty Sand to Clayey Sand (SC) with shell fragments, andesitic gravels that
gre less than or equal to 1", angular to sub-angular

Silty Clay and Clay (CL) with occassional shell fragments that are less than or equal
L ] to 1/4"

= 95

Fine to medium Sand with Silts and Clay (SP-SC), few silty clay (CL) layers/lenses,
moist, slightly firm, massive to slightly bedded, dark yellowish brown (10 YR 3/6),
pocket pen: 1.5 to 2.0 ton/ft

Silty Sand (SM), fine grained with trace medium grains, dark yellowish brown (10
YR 4/6), very moist to wet, saturated at 97 ft (free water)

Contains black to olive gray Clayey Silt lenses about 1/2" thick from 98.1 to 98.9 ft,
pocket pen: 1.5 to 2.0 ton/ft

B 7 9973 Clayey Silt to Silty Clay (ML-CL), moist, slightly firm/stiff, abundant organic debris,
reaction with HCI, greenish black (10 Y 2.5/1), pocket pen: 3.5 ton/ft

100 —

Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:

B11SOIL_CRANDALL:

Metro WSE LOG OF BORING

Los Angeles County, California amec Project: 4953-09-0473  Figure: A-1.21le




THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING

LOCATION SHOWN ON LOGS ARE APPROXIMATE; REFER TO PLOT PLAN FOR MORE ACCURATE LOCATION INFORMATION. SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

BORING SB-2 (Continued)

DATE DRILLED: 6/7/10

EQUIPMENT USED: Sonic Rig

HOLE DIAMETER (in.): 6" outer casing/4" core diameter
ELEVATION: **

ELEVATION (ft)
DEPTH (ft)
MOISTURE

(% of dry wt.)
DRY DENSITY
(pet)
BLOW COUNT*
(blows/ft)
SAMPLE LOC.

Fine to medium grained Sand with trace Silt (SP-SM), rounded to sub-angular slate,
granite and andesite gravels from 1/4" to 3.5", poorly sorted, slightly moist, gray (N
5/0)

Increase in gravel content ~25-30% at 101 to 101.7 feet

Silty fine to coarse Sand (SM), rounded to sub-angular slate, granite and andesite
gravels that are less than or equal to 3.5", poorly sorted, slightly moist, very dark

- 105 greenish gray (10 Y 3/1)

Alternating thin beds and lenses of silty fine to medium coarse grained Sand (SM),
fine Sandy Silt, and Clayey Silt (ML), several sub-rounded to sub-angular gravels that
are less than or equal to 1.5", abundant shell/foram debris fragments that are less than
or equal to 1/16", moist to slightly moist, very dark greenish gray (5 GY 3/1), pocket
pen: 4.0 ton/ft

Silty fine to medium Sand (SM) and Sandy Silt (ML) trace clays, abundant
sub-rounded to sub-angular gravels and shell/foram debris that are less than or equal
to 2.5", very dark greenish gray (10 Y 3/1), slightly moist, pocket pen: 4.0 to 4.5
ton/ft

— 110

Fine Sandy Silt (ML) to Silty Clay (CL), abundant carbonate (shell/foram) debris,
— 115 goist P
Silty Clay (CL), decrease in carbonate debris, very stiff, moist, greenish black (10 Y

2.5/1), pocket pen: 4.5 ton/ft

[No recovery from 116 to 116.5 ft]

Clayey Silt (ML), abundant whitish grains that are less than or equal to 1/32", some
- - rounded gravel that are less than or equal to 1/2", very stiff to hard, moist, very dark
greenish gray (10 GY 3/1) to greenish black (10 GY 2.5/1), pocket pen: +4.5 ton/ft

Silty fine Sand (SM), slightly stiff, moist, occassional rounded gravel that is less than
or equal to 1/4", greenish black (5 GY 2.5/1), massive, pocket pen: +4.5 ton/ft

Fine to medium Sand (SP), slightly moist, occassional rounded gravel that is less than
or equal to 1/4", dark greenish gray (10 Y 4/1)

o4+t it L ———
Field Tech: DLP/MAE
Prepared By: LM

(CONTINUED ON FOLLOWING FIGURE) Checked By:

B11SOIL_CRANDALL:

Metro WSE LOG OF BORING

Los Angeles County, California amec Project: 4953-09-0473 Figure: A-1.21f




CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

B11SOIL_CRANDALL:

£ ool |E U BORING SB-2 (Continued)
cEi 5| S |2%|2.|5¢2|2
S| E | E |EE|EE|S2 |- DATE DRILLED: 6/7/10
g = % < & %)'45 As = o | EQUIPMENT USED: Sonic Rig
5 i & E @) S ; o <EC HOLE DIAMETER (in.): 6" outer casing/4" core diameter
Z — ~ .ok
282 m @ a2 |“ ELEVATION: *
== N
g % %: \ [No recovery from 120 to 122 ft, dumped in drum inadvertantly]
S0Z
— m ;
[a ROy - =
zZZe
:S z 2 Slough from 121.3 to 122 ft
Qno
m - 4 1 1 |1 | bF—rt—)t-———- e —— e —— e — e ——— .
é % = Silty fine Sand (SM), dense, very moist, massive, occassional sub-rounded to
: ; 5 sub-angular gravel that is less than or equal to 1/2", greenish black (5 GY 2.5/1)
z 5 % i i Fine Sand (SP), slightly moist, occassional rounded gravel that is less than or equal to
o S= 1/4", grey (N 5/0)
EZE
< % 2]
ULz L _
Sz2
zzE |~ Gradational increase in moisture and Silt
SRepN L 125 Silty fine Sand (SM), moist, occassional silt nodule clast that is less than or equal to
; z ; 1/2", sub-rounded to sub-angular gravel that is less than or equal to 1/2", greenish
g 8 = black (5 GY 2.5/1)
Bk
o] = & i i Silty fine to medium Sand and Clayey Sand (SM-SC) with gravels that are less than
45) § & or equal to 1.5", sub-rounded to sub-angular, very moist, very dark bluish gray (10B
sl | | 37110 very dark reenish gray (10 Y 31), pocketpen 2510331
; % < [No recovery from 127 to 136 ft]
vm <
Z x &
o3
=Z8 [ ]
a
E <z i 7
OdE
SEm
i & A
% QOw
Sam 130
n %
B
1 I .
Zz b &
§x
= e g
>h= g
=i F ]
*H:
A X
O <«
Hes - -
E
Z A w»n
£<m
452
3 gé = L i
Zat
)
» QK&
S0 — 135
: O«
z
2£2
@ z 2 i i Gravelly sand, well cemented with calcite, abundant varying angular to rounded
8 ) gravels (granitics, mafics, shell fragments) that are less than or equal to 1", gray (N
g ) 5 6/0) to light gray (N 7/0)
2 g g i i | [Norecovery from 137 to 1417~~~ ~ T T T T T
T EA
ok
140 ,\l_
Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:
Metro WSE o LOG OF BORING
Los Angeles County, California ame Project: 4953-09-0473  Figure: A-1.21g




CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

B11SOIL_CRANDALL:

£ ool |E U BORING SB-2 (Continued)
& Z, E |z2E|l= Z~|O
224 S | Z |25]22|35 |2
SEZ| E | E |EE|ET|92 |4 DATE DRILLED: 6/7/10
% = % < % %'—5 As = o | EQUIPMENT USED: Sonic Rig
é i % L?J [a) S ; @) = <EC HOLE DIAMETER (in.): 6" outer casing/4" core diameter
Z — ~ Lok
é g 2l @ A a2 |“ ELEVATION: *
=5% N,
Czs
Z O
S0Z
— m ;
% E & i i Silty fine to medium Sand (SM) and Sandy Silt (ML), rounded to sub-angular gravels
E & ‘2 that are less than or equal to 2", some elongate, moist, very dark greenish gray (5 GY
ARE 3/1), pocket pen: 2.0 ton/ft
oy - .
=3
F
<z 2
-
Kk
EZE
< o2
S22l
&
zz&
2Cu
EEE — 145
<<
E
Saz
< E & i i Silty fine to medium Sand (SM), slightly moist to moist, moderately sorted, very dark
me grey ( N 3/0), occassional sub-rounded to sub-angular andesitic gravels that are less
E 8 2 then or equal to 1/4", pocket pen: 1.0 ton/ft
= O B y
: E j:c Increase in sub-rounded to sub-angular andesitic gravels that are less than or equal to
H "
5383
S2E
eg2t 0 ek e ___.
CZD [+ E RN Silty fine Sand to Sandy Silt (SM/ML), occassional sub-rounded to sub-angular
O <Zr: ; L . FRRK andesitic gravels that are less than or equal to 1/2", moist, dark gray (5 Y 4/1) to very
S =5 RN dark gray (5'Y 3/1), pocket pen: 2.5 ton/ft
<
o = A 1
550 AR
220 — 150 Sandy Silt (ML), thin layer from 149.9 to 150 feet
-1
w
o & L]
g =z Saturated zone from 151 to 151.7 ft
S%u
= g
=i F ]
=H-
A X
O <«
Hes - -
E
Z A w»n
£<m
452
m 3‘:‘ = L 4
P
S8
7 Q&
S0 155
KO«
; § % dark gray (N 4/0) to very dark gray (N 3/0)
o L 4 1 ! IS - ___.
@ z 2 Fine to medium Sand with Silt (SP-SM), slightly moist, pocket pen: 2.5 to 3.5 ton/ft
o
zo! 1 1 ! kel .
DO E AR NN ine Sandy Silt to Silty San , slightly moist, very dark greenish gray
:_—' ) Fine Sandy Silt to Silty Sand (ML/SM), slightl i dark ish (10Y
- ; 6 B 1 RNE 3/1), slightly firm, pocket pen: 3.0 ton/ft
2 S g T
=3
| i Fine Sandy Silt to Silty Sand (ML/SM), slightly moist, slightly firm, gray (5 Y 6/1 to
5/1)
160 . r\[#
Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:
L Manwse 2mecd LOG OF BORING
os Angeles County, California Project: 4953-09-0473  Figure: A-1.21h




CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

B11SOIL_CRANDALL:

= ool |E U BORING SB-2 (Continued)
& Z, E |z2E|l= Z~|O
224 S | Z |25]22|35 |2
SEZ| E | E |EE|ET|92 |4 DATE DRILLED: 6/7/10
g = % < % %)”5 As = o | EQUIPMENT USED: Sonic Rig
é 2 % E =) S § E 8 2 <EC HOLE DIAMETEB (in.): 6" outer casing/4" core diameter
& cal m A m %) ELEVATION: **
==
O % %: Fine Sandy Silt to Silty Sand (ML/SM), slightly moist, very dark greenish gray (10 Y
Z O 3/1), slightly firm, pocket pen: 3.0 ton/ft
[oR @)
82 L
Z < 5
<gw
m S Z
Sgi S
=3
E Z 2 Very fine Sandy Silt (ML), slightly moist, very dark gray (5 Y 3/T)
Cw L 4
Kk
EZE
< o2
S22l
&
zz&
29
EEE — 165
<<
E
Saz
ﬁ E gf i ] ] As above, moist to wet, stiff, occassional sub-rounded to sub-angular andesitic gravel
me that is mostly less than or equal to 1/2", pocket pen: 2.5 ton/ft
= wet from 166.5 to 167.2 ft
= O % B y
<< fﬂ
Z2E
o3
=Z8 [ ]
25z
&9
8 <ZC ; - - Sub-angular andesitic cobble that is ~4"
OdE
Zoa wet from 169.4 to 171 ft
iS4 - 170
n %
5EL
& m
1 I .
Zz b &
§x
= e g
= g
=i F ]
=H-
A X
O <«
Hes - -
E
Z A w»n
£<m
452
m 3‘:‘ = L 4
P
S8
7 Q&
S0 175
: O«
z
2£2
QQ‘ E:E) rg i ] ] As above with trace clay, moist to wet, stiff, occassional carbonate (shell/foram)
8 ) debris/fragments that are angular to sub-angular and elongated with depth, less than or
2 SE equal to 1/32", very thinly bedded/banded discontinuous to lenticular and undulatory,
I : 6 B 1 gray (5'Y 3/1) to greenish black (10 Y 2.5/1)
Y9
=3
180 ,\l-—
Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:
o MawowWsE amecd LOG OF BORING
os Angeles County, California Project: 4953-09-0473 Figure: A-1.21i




CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

B11SOIL_CRANDALL:

= ool |E U BORING SB-2 (Continued)
& Z, E |z2E|l= Z~|O
224 S | Z |25]22|35 |2
SEZ| E | E |EE|ET|92 |4 DATE DRILLED: 6/7/10
% = % < % %'—5 As = o | EQUIPMENT USED: Sonic Rig
8 2 % E =) S § E 8 2 <EC HOLE DIAMETER (in.): 6" outer casing/4" core diameter
& cal m A m %] ELEVATION: **
==
) % %: As above with trace clay, moist to wet, stiff, occassional carbonate (shell/foram)
% 8 < debris/fragments that are angular to sub-angular and elongated with depth, less than or
2 m : equal to 1/32", very thinly bedded/banded discontinuous to lenticular and undulatory,
% % ﬁ B 1 gray (5'Y 3/1) to greenish black (10 Y 2.5/1)
<L wn
mEz
Sgi S
=aE
F
<z 2
-
Kk
EZE
<32
S22l
&
zz&
2Cu
EEE — 185
<<
E
Saz
< E & i i Silty Clay to Clayey Silt (ML/CL), very stiff, very moist to wet, trace very fine sand
me within lenticular bedding, very thinly bedded/banded to lenticular and discontinuous,
E 8 m greenish black (10 Y 2.5/1) to very dark greenish gray (10 GY 3/1) and dark gray (N
= O f,: B 7 4/0), occassional carbonate (shell/foram) debris/fragments that are less than or equal
: E < to 1/16", pocket pen: 3.5 to +4.5 ton/ft
e
5383
=28l [
a
E <z i b
OdE
SEm
m A
% QOw
Sam - 190
n A %
22%
1 I .
Zz b &
§x
= e g
= g
=i F ]
525
A X
O <«
Hes - -
E
Z A w»n
£<m
452
m 3‘:‘ = L 4
P
S8
7 Q&
S0 - 195
: O«
z
2£2
QQ‘ z 2 i i B Silty Clay to Clayey Silt (ML-CL), very stiff, very moist to wet, some very fine sandy
8 ) silt lenticular to discontinuous bedding, lamellae of maganese, black to dark gray,
2 SE undulatory, thin bedding/banding, greenish black (10 Y 2.5/1) to dark gray (N 4/0),
I : 6 B 7 occassional carbonate shell/foram debris or fragments that are less than or equal to
TUQ 1/16", pocket pen: 4.0 to +4.5 ton/ft
=o-
|
200 K
Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:
o MawowWsE amecd LOG OF BORING
os Angeles County, California Project: 4953-09-0473 Figure: A-1.21j




CORE_SONIC_SB-1 AND SB-2.GP] LAW_CRAN.GDT 12/21/11

(NO DECIMAL) 90473

B11SOIL_CRANDALL:

£ ool |E U BORING SB-2 (Continued)
2|8 | S |52]2.|52|2
S| E | E |EE|EE|S2 |- DATE DRILLED: 6/7/10
% = % < % %'—5 As = o | EQUIPMENT USED: Sonic Rig
5 i & L?J @) S ; o <EC HOLE DIAMETER (in.): 6" outer casing/4" core diameter
Z — ~ Lok
282 m @ a2 |“ ELEVATION: *
==
O % %: Silty Clay to Clayey Silt (ML-CL), very stiff, very moist to wet, some very fine sandy
% 8 < silt lenticular to discontinuous bedding, lamellae of maganese, black to dark gray,
2 m : undulatory, thin bedding/banding, greenish black (10 Y 2.5/1) to dark gray (N 4/0),
% % = B 7 occassional carbonate shell/foram debris or fragments that are less than or equal to
<Zwn 1/16", pocket pen: 4.0 to +4.5 ton/ft
m S Z
Sgi S
=3
F
<zH3
-
Kk
EZE
<32
SEE I
&
zz&
2Cu
EEE — 205
<<
EE
=2 3%
EnQ L 4 ||
o] > & Slough from 206 to 206.5 ft
A
= % ;‘:_] Silty Clay to Clayey Silt (ML-CL), very stiff, very moist to wet, trace very fine sand
E 8 &~ - 4 within thinly bedded/lenticular beds, greenish black (10 Y 2.5/1), occassional
<< < carbonate (shell/foram) debris/fragments that are less than or equal to 1/8 to 1/16",
24 & pocket pen: +4.5 ton/ft
o3
=28l [
a
E <z i 7
OdE
SEm
m =R
% QOw
Sam - 210
n %
5EL
1 I .
Zz b &
§x
= e g
= g
=i F ]
*H:
A X
O <«
Hes - -
E
Z A w»n
£<m
M m S
= EE L i |
< i -7 Silty Clay to Clayey Silt (CL-ML), very stiff, moist to wet, trace very fine sand,
% &) LE] thinnly bedded to lenticular beds, greenish black (10 Y 2.5/1), occassional carbonate
2 Q S (shell/foram) debris fragment, pocket pen: 3.0 to +4.5 ton/ft
57 215
: O«
z
=52
no< L i
o Iz w»
c2Z
0z9
m O
ME< L ]
L < 8
T3
ok
220 K
Field Tech: DLP/MAE
Prepared By: LM
(CONTINUED ON FOLLOWING FIGURE) Checked By:
MewroWSE amec® LOG OF BORING
Los Angeles County, California Project: 4953-09-0473  Figure: A-1.21k
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B11SOIL_CRANDALL:

(NO DECIMAL) 90473

Los Angeles County, California

2 .=l JE |y BORING SB-2 (Continued)
£ 8| £ |52]2.|5¢8)3
SZZ| E | E |EE|4%|S2|®| DATEDRILLED: 6/7/10
g = % < & %)L‘S As = o | EQUIPMENT USED: Sonic Rig
é i % E =) S E o = <EC HOLE DIAMETER (in.): 6" outer casing/4" core diameter
Z — ~ .ok
28al @ A a2 |“ ELEVATION: *
==
S % %: Silty Clay to Clayey Silt (CL-ML), very stiff, moist to wet, trace very fine sand,
% 8 < thinnly bedded to lenticular beds, greenish black (10 Y 2.5/1), occassional carbonate
—~ 8 ; (shell/foram) debris fragment, pocket pen: 3.0 to +4.5 ton/ft
23¢g
<gw
m S Z
Sgi S
kL
=7
Sz
Cw L B N N 7.7/ I
255 Total Depth 233'
EZE
<Ea Notes:
8 i <Z:: r 1 Grouted from 223 feet to 1 foot below ground surface (bgs).
2 E = Rapid set cement from 1 foot bgs to surface.
29
EEE — 225
<<
E
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=oO F&J | |
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Z2E
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=51 I .
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E <z i b
OdE
SEm
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P
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o Iz w»
c2Z
0z
QO =
ME< L ]
L < 8
T3
=3
240
Field Tech: DLP/MAE
Prepared By: LM
Checked By:
Metro WSE LOG OF BORING

amec Project: 4953-09-0473 Figure: A-1.211
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FIGURES A-2.1A THROUGH A-2.80C
LOGS OF ROTARY-WASH BORINGS (PE PHASE)
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December 21, 2011
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LA METRO PB-TUNNEL ZONE S:\70131 GEOTECH\GINTW\LIBRARY MACTEC JUNE2011.GLB

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
L E - v |Fugro/ CME 75
es| g - 2l e | Zalo E DRILLING METHOD BOREHOLE LOCATION G-101
= * _
;3 Z S z Z5|5 % 2 2 |3| F |Rotary Wash Sta 374+10, Lt 25 feet
5 N fem — m
= Z o= Z| £128|4 3|9 “\é &2 |8| 2 [PATES DRILLED HOLE DIAMETER GROUND EL.
=2l 2| 5 |PE] < % sk ; S| & |Z| £ [5/12/2011 and 5/13/2011  |4-7/8 inches 200 feet
= : ° Rej :
22l 5| 2 |28 B |G| |oT|gs s S | GROUND-WATER READINGS
<<| H n o m m Q [Drilling mud bailed on 5/12/2011. Ground-water level measured at 19 feet below
@5 S ~ A |the ground surface on 5/13/2011.
Q
;; 12-inch thick Asphalt Concrete over 18-inch thick Base
; é 1 ] Course
o
gé + 1 y ‘_1 FILL [Af]
;a 4 4 SP- POORLY GRADED SAND with SILT - moist, olive yellow,
Sz SM fine to medium-grained, some coarse, trace gravel (up to 3/4
ES T . inch in size)
SE
2} —_—
85 193 > Becomes siltier
@) 4 ]
E[“_ Trace gravel (up to % inch in size)
= 4 ]
2 2 Becomes medium to coarse-grained, some fine
or= 4 . A LAKEWOOD FORMATION [Olw]
o 5 SILTY SAND - medium dense, moist, yellowish brown, fine to
=) T ] - medium-grained, some coarse
E2| 190~ 10 42 11641107 | 17 B3
Sa More coarse grained
ox 1 4 -
Q<
szl 1]
< ;5 :
m & 1 i
EA 1 i - Becomes siltier, interbedded with thin grayish clay layers
55 11 | 32 | 246 - 41 N 3 gray y lay
. é 185 15
e :
<
201 325
E‘ﬁ 4 i % CL SANDY LEAN CLAY - moist, olive, some fine sand
H
Q 45
= ] I
%E 180— 20 1.9 [ 20.8 ] 103 15 B y CLAYEY SAND - loose, moist, fine to medium-grained, some
] oy coarse, small clay nodules, gravel (up to 3 inches in size)
ég 4 . P
m<
=7 ]
=8 1 4 SANDY SILT - very stiff, moist, dark olive, fine sand, some
:E medium to coarse, some clay
B T 117 |41 |233] - 55 [
Ex| 1754 25
oE
Zz O
S < T i Less sand
§% T 1 SAN PEDRO FORMATION [Qsp]
g: 4 . LEAN CLAY - very stiff, moist, dark olive to olive gray, trace
2 % iron oxide stains
SE T 7
:8 170—— 30 22 1206 106 | 25 94 K]
Sk
= B -
=6
=
2< T .
& Zz Becomes greenish gray, siltier
28 T 123 |31 |3009] - X g g
£E
25 35
=8
2l) 1
Am
= -
S 4 Some fine sand
He
e
wn
5 l
o 40 29 12261 103 | 35 87 &
\ Field Tech: LH
Prepared/Date: JF 8/9/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: AB/LT 9/23/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.la
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
. = Fugro / CME 75
. . o | |n|Pe G-101
23| & = > % Zum |.;| v» [DRILLING METHOD BOREHOLE LOCATION .
sl T | 2 211 |ZS|E |& |28 B (Continued)
g3 % s g 2 2|8 E| > % - 2 0 8 : Rotary Wash Sta 374+10, Lt 25 feet
= Z o= Z| £128|4 B o%; &2 |8| 2 [PATES DRILLED HOLE DIAMETER GROUND EL.
=2l 2| 5 |PE] < %’*a S ;g Z& ||  [5/12/2011 and 5/13/2011 | 4-7/8 inches 200 feet
= : ° Rej :
22l 5| 2 |28 B |G| |oT|gs s S | GROUND-WATER READINGS
<<| H n o m m Q [Drilling mud bailed on 5/12/2011. Ground-water level measured at 19 feet below
&% S ~ A |the ground surface on 5/13/2011.
3= Y
-5
z
oz i
=
25 i FAT CLAY - very stiff, moist, greenish gray, some fine sand,
2 . some silt
oz
=Q ]
<E 16 | 32 [273] - N
82 45
o=
o .
A<
52 -
a 2 i Thin layer of poorly graded sand with clay
E% s 20 1199 110 | 26 45 IR CLAYEY SAND - medium dense, moist, greenish gray,
% = fine-grained
3% .
oz ]
s
= i
gz POORLY GRADED SAND with SILT - medium dense, moist,
= | ) ; P
=i 20 17 | 137 ) 6 N greenish gray and blueish gray, fine to medium-grained, some
<=z coarse
~ E 55
g2l o+
= 1
EE Trace gravel (up to 1 inch in size)
= 4 4 .
] Becomes dense, wet, greenish gra
=] R 35 [ 168 ] 105 ] 67 | 8 | Sreemsh 1y
O
o=
~1a) 1 i
£ -
2| I
=2
2 I
2& 4 4
Ox 47/10"( 1.5 | 21.8 - N Becomes very dense, olive green, more fine sand
EZ| 1359 65
oE
Zz O
o
e 4 4
2% WELL GRADED SAND with SILT and GRAVEL - dense,
2w —+ s wet, greenish-gray to gray, fine to coarse-grained, some gravel
25 (up o 3/4 inch in size)
Qg T .
2
:8 130—— 70 21 | 89 | 131 | 62 7 KA
Sk
= B -
=6
21 I .
22 :
EQ T 508" 1.3 [ 258 - N - SILTY SAND - very dense, wet, gray, fine to coarse-grained,
EE 1254 75 trace medium, trace gravel (up to % inch in size)
Z .
am
48] T+ . -
o :
5 T 7 Bl FERNANDO FORMATION [Tf]
Eé 1 . % SANDY SILTSTONE - hard, wet, olive gray, claystone
E® % 00 | 253 93 50 ot N interbedded, thin layers of grayish fine sand, weakly
\ Field Tech: LH
Prepared/Date: JF 8/9/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: AB/LT 9/23/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.1b




THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E > o~ Fugro / CME 75 G 101
e = % Z | % |DRILLING METHOD BOREHOLE LOCATION .
& =l |Esln |2 |Z2|Y A8 (Continued)
z = L:r)J ﬁ *,é % = = % g z 8 & [Rotary Wash Sta 374+10, Lt 25 feet
5 N fem — m
£ E j ; & e .%’ E C‘:g: o Ez & g - 8 DATES DRILLED HOLE DIAMETER GROUND EL.
< 5 |28 X %“a Sv ; 2| & |S| T [5/12/2011 and 5/13/2011 4-7/8 inches 200 feet
= : ° Rej :
21 2 |2e| 2 |55|E |3%| 22 |3 £ [croUND-WATER READINGS
M 2] o m 55| Q | Drilling mud bailed on 5/12/2011. Ground-water level measured at 19 feet below
S A~ A |the ground surface on 5/13/2011.
N
| cemented, olive gray to dark olive brown, some light gray
4 4 X X sandstone
X X
1 i X X
X X
X X
-+ - X X
X X
X X
T 1 46 | 0.0 | 39.0 - N X Becomes dark gray, no cementation to weakly cemented
i END OF BORING AT 85 FEET
1 ] NOTES:
1 ] Hand augered upper 8 feet to avoid damage to utilities.
Borehole grouted with cement-bentonite slurry and patched
1 i with quick set cement.
110—— 90 "N" Value Standard Penetration Test: Number of blows
1 ] required to drive the SPT sampler 18 inches using a
140 pound automatic hammer falling 30 inches
*Number of blows required to drive the Crandall Sampler 12
T 7 inches using a 140 pound automatic hammer falling 30 inches
T i **Photo lonization Detector used for OVA readings
105— 95
100—— 100
95— 105
90—— 110
85— 115
120

Field Tech: LH
Prepared/Date: JF 8/9/2011
Checked/Date: AB/LT 9/23/2011
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THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E > o~ C & L Drilling / Mayhew 1000
2 0 I = P P - E DRILLING METHOD BOREHOLE LOCATION G-102
z | € 88| % £5 |5 z=|2 7 || & [Rotary Wash Sta 377+05, Lt 15 feet
e ~ - —_ m
= E 21 ; & o —%‘ E Co:g: o) “‘é E g K 61 DATES DRILLED HOLE DIAMETER GROUND EL.
< 5 |28 X %“a S = ; 2| & |S| T [5/19/2011 and 5/20/2011 4-7/8 inches 200 feet
= : ° Rej :
21 2 28| 2 |55|E |3%| 22 |3 £ [crounp-waTER READINGS
M 2] o m 55| Q | Drilling mud bailed. Ground-water level measured at 16 feet below the ground
s ~ A |surface.
7-inch thick Asphalt Concrete over 2 inch-thick Portland
1 i I GP Cement Concrete
FILL [Af] - POORLY GRADED GRAVEL with SAND
T b LAKEWOOD FORMATION [Olw]
1 4 SILTY SAND with GRAVEL - loose, light brown, fine to
coarse-grained, fine gravel
195—1 5
1 i More fine sand
190— 10
4 i 00 | 154 | 117 [ 15 3 SANDY SILT - stiff, moist, light brown, fine to medium sand
1 i CLAYEY SAND - medium dense, moist, blueish-gray, fine to
medium-grianed (mostly medium-grained)
185—— 15
1 1 26 |00 ]197] - N AVA

ELASTIC SILT with SAND - medium stiff, moist, light brown,
180— 20 fine sand, trace medium

1 i 23.0 | 100 6 77 &

B CL | LEAN CLAY with SAND - hard, moist, light brown, fine
T { 32 0.0 | 22.9 - N sand, trace medium
1 | More silt

10— 30 SAN PEDRO FORMATION [Qsp]

CH FAT CLAY with SAND - stift, moist, greenish gray, fine sand,

1 i 00 |332] 87 | 15| 77 |®R trace medium

AN
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» | 24 | 00 | 275 ) 67 N S;?EDY LEAN CLAY - very stiff, moist, greenish gray, fine
i =
=
Ay
40
Field Tech: HTY
Prepared/Date: JF 8/9/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: LT/PE 9/26/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.2a
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
. = C & L Drilling / Mayhew 1000
i z o % " G-102
[::5 e = E >~ * Z @ (g @ DRILLING METHOD BOREHOLE LOCATION Conti d
= * _
22l z | & |=3 L |53 = % 2% |3| & |Rotary Wash Sta 377+05, Lt 15 feet (Continued)
5 N fem — m
22| £ Z o= ; 298| 5 ‘;; o “\é &2 |8| 2 [PATES DRILLED HOLE DIAMETER GROUND EL.
2l 2| 5 |PE| < % sk ; S| &1 |E| £ [5/19/2011 and 52012011 4-7/8 inches 200 feet
23| B | B |22| 2 |E5|E |5%|22|E| £ [croUND-WATER READINGS
<<| H n o m m Q |Drilling mud bailed. Ground-water level measured at 16 feet below the ground
3> s A~ A |surface.
3= A
s b a7
PA% Y
oz i 266 | 89 7 3% /
& /
2 _ 7
=0 ///’/ <1 SC CLAYEY SAND - dense, wet, greenish gray, fine to
;a . e coarse-grained, trace fine gravel
oZ 2P
£8 1 %
<=
§ 2 45
oK 136 |00 |176] - 13 1%
Ze
o :
A
>3 4 = |F
sl
EE i X SILTY SAND - dense, moist, greenish gray, fine to
o 2 50 medium-grained, trace coarse
S | 00 [185] 106 | 10 | 49 [B&
<
o _
s
i i
Bun
EZ |
EE Becomes wet, greenish gray, some clay
— 55
@
g= L 135 |o00]|256] - N
Em
2l L
Se
z& T ]
gt
;:<
S d 140+ 60
E5 1 1 00 |258] 103 | 20 | 30 |B®
= POORLY GRADED SAND with SILT- very dense, wet, gray,
%g + . fine to medium-grained
= wn
-
=
& 4 4
G
=/
EZ| 1359 65
2[5 73 0.0 | 18.2 10
= e i
mA 4 .
2z
zol o+
20
2T
:g 130 70 WELL GRADED GRAVEL with SAND- very dense, wet,
g: 1 1100 | 00| 59 ) N gray, fine to coarse sand
od
EE
=5 T 7
e L POORLY GRADED SAND - dense, wet, light gray,
Sw fine-grained
[ﬂE T ] FERNANDO FORMATION [Tf]
EE 125—— 75 % SILTSTONE - very stiff, moist, olive brown, trace fine sand
=5 I 00 342 87 | 19 | 96 & |x %
=0 X X
Am X X
0O T b X X
8& X X
4 4 X X
0w
=/ -+ — X X
o
£2 “ 9\
\ Field Tech: HTY
Prepared/Date: JF 8/9/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: LT/PE 9/26/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.2b




THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= = = > % £ . E DRILLING METHOD BOREHOLE LOCATION Conti d
= * _
Z 2 |12 L 25| 5 % 2 2 |3| & [Rotary Wash Sta 377+05, Lt 15 feet (Continued)
5 N fem — m
E Z o= ; N ‘;; o “\é &2 |8| 2 [PATES DRILLED HOLE DIAMETER GROUND EL.
< 5|72 < % k3 S = ; S| &1 |E| £ [5/19/2011 and 52012011 4-7/8 inches 200 feet
= : ° Rej :
21 2 |28 2 |5l 87|22 ls S | GROUND-WATER READINGS
H n o m @ 8 Dri%ling mud bailed. Ground-water level measured at 16 feet below the ground
=
N
§ § Become hard, dark olive brown, less sand
1 1 63 39.7 - N X x
X X
1 i X X
X X
X X
-+ - X X
X X
X X
T T X X
X X
115— 85 i i
1 i 00 | 33.7| 82 16 X X
END OF BORING AT 86 FEET
NOTES:
1 i Hand augered the upper 8 feet to avoid damage to utilities.
Borehole grouted with cement-bentonite slurry and patched
110 90 with asphalt concrete.
T 7 "N" Value Standard Penetration Test: Number of blows
1 i required to drive the SPT sampler 18 inches using a
140 pound automatic hammer falling 30 inches
*Number of blows required to drive the Crandall Sampler
T 7 12 inches using a 380 pound hammer falling 18 inches
105== 95 **Photo lonization Detector used for OVA readings
Downhole Test: PMT = Pressuremeter
100—— 100
95— 105
90—— 110
85— 115
120

Field Tech: HTY
Prepared/Date: JF 8/9/2011
Checked/Date: LT/PE 9/26/2011
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THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E > o~ C & L Drilling / Mayhew 1000
o) . 2l e | Zalo E DRILLING METHOD BOREHOLE LOCATION G-103
= * _
z | € |e8| % |53 = % 2% |S| & [Rotary Wash Sta 388+80, Lt 10 feet
5 N fem — m
= z |2 ; 298| 5 ‘;; o) “\é &2 |4| 2 [DATES DRILLED HOLE DIAMETER GROUND EL.
< 5 |7E] < %’*a S ~ ;g Z& || £ |3/282011 and 3/29/2011 4-7/8 inches 193 feet
= : ° Rej :
21 8 |2e| 2 |55|E |3%| 22 |3 £ [crounD-WATER READINGS
M 2] o m 55| Q | Drilling mud bailed on 3/28/2011. Ground-water level measured at 14 feet below
S A~ A |the ground surface on 3/29/2011.
8-inch thick Asphalt Concrete over 4-inch thick Base Course

+ = FILL [Af]

1 | ML SANDY SILT - moist, brown, fine to medium sand
190— 1

+ 5

1 i LAKEWOOD FORMATION [Qlw]

SILTY SAND - moist, light brown, fine to medium-grained

185— 1

T i POORLY GRADED SAND - medium dense, moist, light

+— 10 brown, fine to coarse-grained, trace gravel (up to 1/4 inch in

1 i 1.3 [ 104 ] 111 | 27 B size)
180 i SILT - moist, light brown, trace fine sand, some clay

1 s SAN PEDRO FORMATION [OQsp]

1 | 1 59 | 253 . N CL LEAN CLAY - stiff, moist, brownish gray, trace fine sand
175— 1

T | Sand content increases with depth

T 20

CL SANDY LEAN CLAY - very stiff, moist, light greenish gray,

1.7 | 17.8 | 110 | 33 B fine sand

CL LEAN CLAY - stiff, moist, light gray
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T 25
4 4] 15 | 6.1 | 338 -
N 5 l ] SM SILTY SAND - medium dense, moist, brown, fine to
—+ : Sl medium-grained
165— | ML SILT - stiff, moist, greenish gray, some clay, trace sand
4 ] 35 1384 83 17 B
T 30
T i SILTY SAND - dense, moist, greenish gray, fine to
—+ 1 33 54 189 - 33 N medium-grained, trace gravel (up to 3/8 inch in size), with
alternating layers of Silt
160— 1
1L 35 32 | 286 ] 93 18 | 35 I Becomes medium dense, gray
sk ] 20 | se |31 - N 7] CL | LEAN CLAY - very stif, moist, greenish gray, trace sand
40
\ Field Tech: AR
Prepared/Date: JF 5/19/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: LT/PE 9/22/2011
MTA Westside Subway Extension a m e C@ LOG OF BORING
Los Angeles, California Project No.: 4953-10-1561  Figure: A-2.3a
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
. = C & L Drilling / Mayhew 1000
o 7z o ||z G-103
3| 2 o =P % Cmly 2 DRILLING METHOD BOREHOLE LOCATION ( Continue d)
22l z | & ag| & Z5|5 % 2% (S| & [Rotary Wash Sta 388+80, Lt 10 feet
5 N fem — m
Sl E | E |22 1284 3|9 “\é &2 |4| 2 [DATES DRILLED HOLE DIAMETER GROUND EL.
2l 2|5 |PE] < %‘*a S §g Z & |S| T (3282011 and 3292011 |4-7/8 inches 193 feet
= : ° Rej :
22l 5| 2 |28 B |G| |oT|gs s S | GROUND-WATER READINGS
<<| H n o m m Q [Drilling mud bailed on 3/28/2011. Ground-water level measured at 14 feet below
@5 S ~ A |the ground surface on 3/29/2011.
Q A
;; %7 CL SANDY LEAN CLAY - stiff, moist, greenish gray, trace
;é . 12 ] 241 102 12 54 (B3 / gravel (up to 3/8 inch in size)
z i /
25 %
Z | /
zwn S5
5z /
oz 141 |70 |237] - X E 7 . _
<E ARER R SILTY SAND - dense, moist, greenish gray, fine to
§ g 45 coarse-grained
2 |
gg | 41 | 145] 116 | 33 B Becomes medium dense
Mm<
s i
8§ CLAYEY SAND - medium dense, moist, greenish gray, fine to
8 2 . medium-grained
s 50128 |69 1197] - 28
%E | POORLY GRADED SAND with SILT - dense, wet, light gray,
S < fine-grained
25 I
A é i 4.7 | 248 | 99 49 9 |
wn
= ]
<=
— 5 55
Z POORLY GRADED SAND - very dense, wet, gray,
gx ] 56 54 | 245 - N fine-grained
Em
52 .
Se
zg T
2z i 34 [261| 92 | 51 53 Becomes dense
=%
S & 60 SILTY SAND - very dense, wet, gray, fine-grained, trace
%Q 4 4 gravel (up to 3/4 inch in size)
>
m< 1 1 66 4.1 | 19.6 - 13
EE N Trace silt, trace hydrogen sulfide odor
gl 130 .
=
2& 4 4
om POORLY GRADED SAND - dense, wet, gray, fine-grained
=15 L o6 34 1320 89 | 53 551
oE
1]
zé - FERNANDO FORMATION [Tf]
Q T N . .
E% | | 5o | 34 ]330 - N X SILTSTONE - hard, moist, gray, with clay
[4%] 125 X X
oZ X X
29 1 | X X
2< X
A I ¥
%; L 56 | 304 | 87 | 39 B |xx With sand
s3]
;m X X
= .
22| 120+ . X x
©2 1 1 56 | 37398 - N x Trace sand, dark gray
=9 X X
28 1+ 75 X x
Z2 x X
ES T 1 X X
~ls 1 i 3.6 | 300 9 | 32 53] X% With fine sand, gray
8& X X
22| st . X x
o X\ X
£ g 57 138 [354] - | E 9
\ Field Tech: AR
Prepared/Date: JF 5/19/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: LT/PE 9/22/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.3b




THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Field Tech: AR

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E o n C&L Drilling / Mayhew 1000 G—l 03
e = % Z | % |DRILLING METHOD BOREHOLE LOCATION .
& =l |Esln |2 |Z2|Y A8 (Continued)
Z g |=3 = Z5| 3 z 25 S| & |Rotary Wash Sta 388+80, Lt 10 feet
5 N fem — m
£ E j ; & e .%’ E C‘:g: OE & g - 8 DATES DRILLED HOLE DIAMETER GROUND EL.
< 5 |28 X % k3 S = ; 2| £ |S| T [3/28/2011 and 3/29/2011 4-7/8 inches 193 feet
= : ° Rej :
21 8 |2e| 2 |55|E |3%| 22 |3 £ [crounD-WATER READINGS
M 0 o m m Q [Drilling mud bailed on 3/28/2011. Ground-water level measured at 14 feet below
S A~ A |the ground surface on 3/29/2011.
N
DY | More clay
X X
X X
X X
X X
2.1 [ 312 ] 88 52 % Becomes dark brown, trace fine sand
X x
X X
X X
85 X X
X X
0.0 | 32.6 - X X
X X
END OF BORING AT 86' FEET
NOTES:
Hand augered upper 7 feet to avoid damage to utilities.
90 Borehole grouted with cement-bentonite slurry and patched
with asphalt concrete.
"N" Value Standard Penetration Test: Number of blows
required to drive the SPT sampler 18 inches using a
140 pound automatic hammer falling 30 inches
*Number of blows required to drive the Crandall Sampler
95 12 inches using a 300 pound hammer falling 18 inches
**Photo lonization Detector used for OVA readings
100
105
110
115
120

Prepared/Date: JF 5/19/2011
Checked/Date: LT/PE 9/22/2011
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
s E > o~ C & L Drilling / Mayhew 1000
es| g - 2l e | Zalo E DRILLING METHOD BOREHOLE LOCATION G-104
= * _
;3 Z g |u3 z Z5|5 % 2 2 |3| F |Rotary Wash Sta 402+70, Lt 25 feet
5 N fem — m
= Z o= Z| £ 1284 B o%; &2 |8| 2 |PATES DRILLED HOLE DIAMETER GROUND EL.
=2l 2| 5 |PE] < % sk ; S| & |E| Z [5/2/2011 and 5/312011 4-7/8 inches 210 feet
= : ° = :
22l 5| 2 |28 B |BE|E |oT|gs|E S |GROUND-WATER READINGS
<<| H n o m m Q [ Ground-water level measured at 34Y; feet and 33Y% feet below the ground surface
3> S A A |in shallow and deep monitoring wells, respectively on 7/29/2011. See last page
gé of this boring for details.
z® 5-inch thick Asphalt Concrete over 10-inch thick Portland
& 4 § Cement Concrete
g2 FILL [A
g T ) POORLY GRADED SAND with CLAY - moist, yellowish
;a 4 4 brown, fine to medium-grained
4 CL LAKEWOOD FORMATION [Olw]
gE T 7 LEAN CLAY with SAND - moist, dark olive gray, some fine
917 1 sand, trace medium
SZ| 205 5
= L
A<
52 1 -
=
= & T ) Becomes medium to coarse sand
52| 200 10
%% 1 | 0.1 | 23.7 - Push| 85 & Becomes moist, olive, some silt
S< (Disturbed sample)
ZE + .
s
i 4 4
g 2
<=
~ E 195— 15
Ea 1 121/10" 0.0 | 27.1 - N Becomes very stiff, trace iron oxide stains
Se
z& T ]
gt
£& ]
%5 190—— 20 . . L
o SANDY SILT - medium stiff, moist, olive gray, trace clay
> 1a 4 i 0.1 |229] 95 7 B
£ -
93l 1
=2
-
2& 4 4
om SILTY SAND - dense, olive, fine to medium-grained, trace
EE 185— 25 clay nodules
£2 1 134 o1 193] - 30 N
o<
e 4 4
2z _
zol o+
25 1]
E
2 < =
2| 1804 30 pAls
[t =535
e T 1
E% 1 i Some coarse sand, trace fine gravel
= -
=T v
22 1 | g = SAN PEDRO FORMATION [Osp]
El% CL | ¥ LEANCLAY - stiff, moist, dark greenish gray, some fine
ZA 175—+ 35 sand, trace medium, moderately cemented, some calcium
:% 1 i 00 | 2211 103 13 2 B carbonate nodules
20
Am
48] T+ .
o2
0w
L) 4 ]
23
40 <
Field Tech: LH
Prepared/Date: JF 6/16/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: LT/PE 9/26/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.4a




THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= C & L Drilling / Mayhew 1000
z 2 2 G-104
= = > % Zum |.;| v» [DRILLING METHOD BOREHOLE LOCATION .
& _ Elr |E5|E |E |28 R (Continued)
z g L:r)J 21 2|5 z| = % - g m 8 : Rotary Wash Sta 402+70, Lt 25 feet
o = —
£ E ::] ; & e E‘ E C‘é: o E; & g - 5 DATES DRILLED HOLE DIAMETER GROUND EL.
< 5 |78 < %‘*a S = §g Z& || Z |5/2/2011 and 5/3/2011 4-7/8 inches 210 feet
= : ° = :
21 2 |2e| 2 |55|E |3%| 22 |3 £ [crounp-waTER READINGS
M 0 o m m Q [ Ground-water level measured at 34Y; feet and 33Y% feet below the ground surface
b= A A |in shallow and deep monitoring wells, respectively on 7/29/2011. See last page
ok this boring for details.
1 0.0 | 15.5 - N Becomes hard, more silty, trace gravel, alternating
with layers of Sandy Lean Clay
165—— 45 CL LEAN CLAY with SAND - very stiff, moist, dark olive gray,
i 00 | 331 o8 21 74 fine to medium sand, trace calcium carbonate nodules
160—— 50
T 7 7l CL SANDY LEAN CLAY - stiff, moist, greenish gray, fine to
/ medium sand, trace gravel
55 /
00 [240| 99 | 15 | 67 |B& /
0.0 | 179 - N %
60 2 %
RIS SILTY SAND - medium dense, wet, greenish gray, fine to
65 medium-grained
0.0 | 17.9 - 23 16 (Disturbed sample)
=
70 E :
135—1 75
1 133 112 | 26 3% Becomes moist, dark gray, fine to coarse-grained
4 1451 - 24 N Becomes very dense, with thin layer of Silty Sand,
trace fine gravel (up to 3/8 inch in size)
80

Field Tech: LH
Prepared/Date: JF 6/16/2011
Checked/Date: LT/PE 9/26/2011
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

= C & L Drilling / Mayhew 1000
Z Q %] -
= = > % Zml.s £ [DRILLING METHOD BOREHOLE LOCATION G 104
& _ Elr |E5|E |E |28 R (Continued)
Z s L:I)J 2 2|8 E| > % PR 2 0 8 : Rotary Wash Sta 402+70, Lt 25 feet
o = —
E Z o= ; N ‘;; o “\é &2 |8| 2 |PATES DRILLED HOLE DIAMETER GROUND EL.
< 5|72 < %’*a S = ;g Z& || Z |5/2/2011 and 5/3/2011 4-7/8 inches 210 feet
= : ° = :
21 2 |28 2 |5l 97|22 ls S |GROUND-WATER READINGS
H n o m m Q [ Ground-water level measured at 34Y; feet and 33Y% feet below the ground surface
b= A A |in shallow and deep monitoring wells, respectively on 7/29/2011. See last page
ok this boring for details.
T i ;':. Trace gravel (up to 1/2 inch in size)
T i PN Gm SILTY GRAVEL - very dense, moist, dark olive brown to
—+ . o[\ gray, some coarse sand, trace fine to medium, fine to coarse
)c D gravel (up to 3/4 inch in size)
125— 85 L0
1 163/9"[ 0.1 | 10.6 - 23 o N\P
33.2 - ERins SANDY SILT - hard, moist, dark olive brown to
1 i brownish-gray, fine sand, trace clay
T 7 FERNANDO FORMATION [Tf]
120 90 X x SILTSTONE - very stiff, moist, dark olive brown, trace fine
1 | 00 | 3471 80 18 94 o sand, trace shell fragments
X
T N X X
X X
4 4 X X
X X
X X
T 1 X X
X X
15— 95 X%
x X Becomes hard, weakly cemented
4 4 6l 0.0 |31.3 - %
X X
1 a X X
X X
X X
4 B X X
X X
1 i X X
X X
X X
110—— 100 X X . . .
X x Becomes trace light gray fine-grained sand interbeds weakly
+ R 33.0 - % to moderately cemented
4 4 END OF BORING AT 101%, FEET
4 4 NOTES:
T ) Hand augered upper 6% feet to avoid damage to utilities.
105—— 105 Montoring well was installed on 5/5/2011. See well
construction diagram for G-104.
"N" Value Standard Penetration Test: Number of blows
T ] required to drive the SPT sampler 18 inches using a
1 i 140 pound automatic hammer falling 30 inches
T . *Number of blows required to drive the Crandall Sampler
100—- 110 12 inches using a 380 pound hammer falling 18 inches
1 i **Photo lonization Detector used for OVA readings
T 7 Downhole Test: PMT = Pressuremeter
95— 115
120

Field Tech: LH
Prepared/Date: JF 6/16/2011
Checked/Date: LT/PE 9/26/2011
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THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.

SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= C & L Drilling / Mayhew 1000
wn
Z <} 4
g | . B~z |2 |Z=]|o| & |PRILLING METHOD BOREHOLE LOCATION G-105
2 |lmwa| = |z5l2 | B _| 82 |3] & |Rotary Wash Sta 414+50, Lt 25 feet
| S |58 2|82|2-|52|28|3 2 o
E = |22 2|3 Z 4 ‘;; Sz &2 |8| 2 [PATES DRILLED HOLE DIAMETER GROUND EL.
5 |PE| < %’*a S ;g Z& (5|  [4302011 4-7/8 inches 202 feet
= : ° Rej :
3 S 28| 3 |BS|EB |57|25|F S | GROUND-WATER READINGS
” % A & 8 Ground-water level not measured.
8-inch thick Asphalt Concrete over 5-inch thick Portland
—+ : BLSet) Cement Concrete
ML FILL [Af]
200 ) SILT - moist, dark gray to black, some clay, some fine sand
1 5 Become gray
1 i 1.7 | 152 | 115 12 . LAKEWOOD FORMATION [OQlw]
/// 4 CL SANDY LEAN CLAY - moist, dark olive brown, porous, fine
195— . / sand
1 i . SANDY SILT - very stiff, moist, olive brown, fine sand, trace
clay
T 10
1 J 25 1.5 | 21.6 -
190— 1
T 1 SAN PEDRO FORMATION [Qsp]
115 SANDY SILT - very stiff, moist, olive green, fine sand, trace
| 17 | 228 100 | 26 gravel
185— 1
T 20
1 4 22 2.8 | 29.7 -
180— 1
T 25
4 i 23 - - 26 Trace coarse sand, more gravel (up to 1/4 inch in size)
(Sample not recovered)
175— 1
4 . % CL SANDY LEAN CLAY - very stiff, bluish gray, fine sand
L %
1 116 |05 |211] - /
170— 1 %
1 35 SANDYdSIL("ll" - hard, moist, bluish gray, fine sand, slightly
I 27 | 169 | 114 | 46 cemented pods
165— 1
T | SILTY SAND - dense, bluish gray, fine-grained
40

(CONTINUED ON FOLLOWING FIGURE)
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
. = C & L Drilling / Mayhew 1000
" o o | |e e/ May G-105
23| & . = > % £ ol 2 DRILLING METHOD BOREHOLE LOCATION Conti d
= * _
22| z | & |23 EE = % 2% |3| & |Rotary Wash Sta 414+50, Lt 25 feet (Continued)
5 N fem — m
82 £ E j ; & e E‘ E C‘é: OE & g - 8 DATES DRILLED HOLE DIAMETER GROUND EL.
2l 2|5 |PE] < % |27 22| 2] |&| £ |4n0n0n1 4-7/8 inches 202 feet
= : ° Rej :
25| 2| ° |#E| B3 |2S|B |ST|LEE % |GROUND-WATER READINGS
2 i « % M E 8 Ground-water level not measured.
3%
s
z wn
oz 4 1 31 23 | 222 - N
=
% a 160— 1
7o) aa) 1 i
Z
5z
= + ]
<=
&2 + 45
—
o 1 | 19 | 244|100 | 44 | 3 B
Ze
el 155 .
Mm<
;_5 E 1 | - . ) .
2 = ML SILT - very stiff, moist, bluish gray, some clay
oF T i
=l
5< + 50
Z
g% 4 4 27 | 27 | 224 - N
% ‘S 150— 1
s
i 4 4
g 2
Em
52 + 55
Z g SILTY SAND - dense, moist, bluish gray, fine-grained, some
oa 4 i 24 1201 101 | 37 20 | medium
Em
S2| 145t .
ol
Jed
zg T
[%E i Thin layer of Sandy Silt, trace gravel (up to 4 inch in size)
2
3
&3 4 64 | 29 | 207 - 10 N POORLY GRADED SAND with SILT - very dense, bluish
E: gray, fine-grained, some medium, trace hydrogen sulfide odor
£ 1
= :
=
& 4
G
£
oE
£2 | 14 1263 95 | 89 B - SILTY SAND - very dense, very moist, bluish gray,
O< s fine-grained, some Poorly Graded Sand
<<
29 1
25 ]
E
2=
g2
zm 179 |37 |201] - 12 N
oe -
B8 i
£0
) x
< ]
22 | ) FERNANDO FORMATION [Tf]
El% % SILTSTONE - hard, moist, grayish green, locally bedded,
Za X x massive, trace fine sand
;é i 69 [37.1] 8 | 59 & X X
28 : X %
o2
2r ] X X
janie) X X
=wn X\x
\ Field Tech: AR
Prepared/Date: YN 9/8/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: LT/PE 9/7/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.5b




THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= C & L Drilling / Mayhew 1000
z © % o G-105
= = > % Zum |.;| v» [DRILLING METHOD BOREHOLE LOCATION .
& _ Elr |E5|E |E |28 R (Continued)
z ) L:r)J 21 2|5 z| = % - 2 m 8 : Rotary Wash Sta 414+50, Lt 25 feet
e ~ - —_
£ E j ; & e .%’ E C‘é: o Ez & g - 5 DATES DRILLED HOLE DIAMETER GROUND EL.
< 5 |28 X %“a Sv ; S| &S| T (43012011 4-7/8 inches 202 feet
= : ° Rej :
3| 7 |#E| 3 |2S|E |57|e2E % |GROUND-WATER READINGS
@ % A & 8 Ground-water level not measured.
x,\§
1 1 58 | 3.6 | 353 97 N X% Becomes dark gray
X X
120+ . ol
X X
-+ - X X
X X
X X
T T X X
X X
1 85
1 i 0.5 | 341 84 53 o Becomes dark brown
X X
115— E i i
X X
T N X X
X X
4 - X X
X X
X X
+— 90 X X
X X
1 1 48 | 41 | 499 - X X Becomes blueish gray
X X
110— - i i
1 a X X
X X
X X
-+ - X X
X X
1o X x
1 i 07 [303] 9 | 74 | 99 ol Becomes dark olive gray
X X
105 . X x
X X
4 - X X
X X
X X
T . X X
X X
-1T— 100 i i
4 4 73 | 3.4 | 409 - X
X X
100— 1 %
X X
-+ — X X
X X
1 a X X
X X
X X
+ 105 X X
4 ] 03 | 329 88 70 X X
X X
T X x
1 i X X
X X
X X
-+ - X X
X X
-+ 110 X x
L ] 57|47 |366] - X X
X X
90— 4 END OF BORING AT 111%; FEET
NOTES:
T . Hand augered upper 5 feet to avoid damage to utilites.
Borehole grouted with cement-bentonite slurry and patched
T ] with asphalt concrete.
T 115
"N" Value Standard Penetration Test: Number of blows
T . required to drive the SPT sampler 18 inches using a
g5 | 140 pound automatic hammer falling 30 inches
4 ] *Number of blows required to drive the Crandall Sampler
12 inches using a 300 pound hammer falling 18 inches
120 **Photo lonization Detector used for OVA readings

Field Tech: AR
Prepared/Date: YN 9/8/2011
Checked/Date: LT/PE 9/7/2011
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
. = C & L Drilling / Mayhew 1000
s 2
Sl Z O 2
KIS - E_|» |2 |Zw]|g| & |PRILLING METHOD BOREHOLE LOCATION G-106
= * _
;3 Z S z Z5|5 % 2 2 |3| F |Rotary Wash Sta 420+80, Lt 10 feet
5 N fem — m
= Z o= Z| £128|4 3|9 “\é &2 |8| 2 [PATES DRILLED HOLE DIAMETER GROUND EL.
=2l 2| 5 |PE] < %’*a S ;g Z& S| £ |3/232011-3/25/2011 4-7/8 inches 205 feet
= : ° Rej :
5| B | B |22 3 |BE|E |2%] 223 £ |crounp-waTER READINGS
<<| H n o m m Q [Drilling mud bailed on 3/24/2011. Ground-water level measured at 22 feet below
@5 S ~ A |the ground surface on 3/25/2011.
Q
;; 5-inch thick Asphalt Concrete over 8-inch thick Portland
oF + s Cement Concrete, 4-inch thick Base Course
£ FILL [Af]
%E T T SILTY CLAY - moist, dark grayish black
Zn T 1
o5 1 | QUATERNARY OLDER ALLUVIUM [Qalo]
<E 7 7 SANDY LEAN CLAY - very stiff, moist, brown, fine to
§ Z| 2004 s / medium sand
ox L 445 | 148 | 112 | 22 B /
2 7
= %/
a< /
= [ 7
g 8 1 | RS SILTY SAND - moist, light brown, fine to medium-grained,
= Rk some coarse, trace gravel
5<| 195—+ 10 7 T CL LAKEWOOD FORMATION [OQlw]
&= 1 1 26 | 165 | 200 - N / / SANDY LEAN CLAY - very stiff, moist, brown, very fine
a< / sand
2 1 '
=3 /
i 4 ] 747
(=17 7
EZ L . //
EE ML SILT - stiff, moist, olive green, trace sand
~ E 190— 15
g= 1 i 104 [ 269 | 92 | 18 B
Em
2l L
= 1
%H RIS SILTY SAND - medium dense, moist to wet, brown, fine to
E& 1 4 > medium-grained
& -
%E 185—— 20 [
R 1 127 |ea3|235| - (I
Sre -
E < 1 ]
= E :.j.
<2 T ] SR
2& 4 i o SW- WELL GRADED SAND with SILT - dense, wet, brown, fine
ox K SM to coarse-grained, trace gravel
Ex| 1804 25 -
ok o
£2 1 ] 4431 95 | 118 | 37 & °:
o< -
=Ha 4 . 54
2z .
=2 :
=) 54 . P
g{% 4 4 40 [ 135 ] 139 - 11 N o Trace gravel (up to 1/2 inch in size)
2 %
2| 1751 30 7 - .
oS / CH FAT CLAY - very stiff, moist, olive gray, trace sand
B8 1 i 134 | 279 | 97 32 B
So Thin layer of Sandy Silt
o 7
22 1 1 7/ SAN PEDRO FORMATION |Qsp]
5 - - -
EE ol s 16 | 493 | 332 ) [/ ML SILT - very stiff, moist, blueish gray, some clay
z2 A
i
]} T ]
o] I
o< CLAYEY SAND - very dense, wet, greenish gray,
é% —+ : 243 | 186 | 110 | 6l 47 | fine-grained, trace gravel (up to 1/2 inch in size)
nA
L) 4 ]
40 \
Field Tech: AR
Prepared/Date: JF 5/19/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: LT/PE 9/23/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.6a




LA METRO PB-TUNNEL ZONE S:\70131 GEOTECH\GINTW\LIBRARY MACTEC JUNE2011.GLB

G:\PROJECT_DIRECTORIES\4953\2010\101561_ METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\NEW TEMPLATE - MARCH 14, 2011\4953-10-1561_(100-119).GPJ 10/18/11

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT
s E > o~ C & L Drilling / Mayhew 1000
Eé =) = S + Zml.s £ |DRILLING METHOD BOREHOLE LOCATION .
sa|l = P 211 |ZS1E |5 |25 (8] B |Rotary Wash 420480, Lt 10 f (Continued)
g3 % ) g 2 2|5 | &3 % - 2 @S : otary Was Sta , Lt eet
22| £ Z o= ; 298| 5 ‘;; o “\é &2 |8| 2 [PATES DRILLED HOLE DIAMETER GROUND EL.
2l 2| 5 |PE| < %’*a S ;g Z& S| £ |3/232011-3/25/2011 4-7/8 inches 205 feet
= : ° Rej :
23| B | B |E22| 2 |E5|E |5%|22|E| £ [crOUND-WATER READINGS
<<| H n o m m Q [Drilling mud bailed on 3/24/2011. Ground-water level measured at 22 feet below
@5 S ~ A |the ground surface on 3/25/2011.
Q
s
©n ML SILT - hard, moist, bluish gray, trace fine sand, some cla
&z 1 31 327|208 - X s Y
=
5
g2 1 ML |  SILT with SAND - very stiff, moist, blueish gray, with thin
Z s > 5
%1% —+ 2471 36.6 | 90 22 73 & layer of fine Silty Sand
Ok 1
SZ| 160 45
=
%E 4 37 | 543 | - - N Becomes hard, with alternating layers of Poorly Graded Sand
A< with Silt
s 1
o=
=
oF T
'5% 155—— 50 619 | 35.1 - 53 91 I Alternating with layers of Sandy Silt, some clay
Z
o 1
5’: ML SILT - very stiff, moist, bluish gray, some clay
z5 +
<
o é 4 29 | 219 | 322 - 97 N
wn
=< I
<=
= 150— 55 . . .
Za CLAYEY SAND - medium dense, moist, bluish gray, fine to
oa 4 658 [ 21.8 ] 104 | 23 46 medium-grained
5 I
%
%LIE T SILTY SAND - very dense, wet, blueish gray, fine to
= & —+ 60 [30.5 | 239 - medium-grained, with thin layer of Silt
o
% d 145—+ 60 .
s POORLY GRADED SAND - dense, wet, blueish gray, fine to
% a 4 medium-grained
wZ 1 494|259 99 | 49
=2
=4 1
2& 4
om SILTY SAND - very dense, wet, blueish gray, fine to
SZ| 1404 65 60 136212121 - 13 medium-grained
=1 g
zO
o
=)
2z . POORLY GRADED SAND - very dense, wet, blueish gray,
= 2 232 | 21.6 | 104 | 75/8 fine to medium-grained, trace hydrogen sulfide odor
25
E
R
ws 70
53
[
s S SILTY SAND - very dense, wet, greenish gray, fine-grained,
2% 6l | 762 (269 - . trace hydrogen sulfide odor
& .
2] B
28 :
=S 75 ’
z2 115 [ 258 97 [75/57 5
:8 . Becomes light greenish gray
~ls 3 Cobble (up to 6 inches in size), trace shell fragments
of Sk FERNANDO FORMATION [Tf]
5 x x SILTSTONE - hard, moist, greenish gray, massive
X X
0y 41 59 (370 - N X X
jusien} X X
=wn XN\X
80 N

Field Tech: AR

Prepared/Date: JF 5/19/2011
Checked/Date: LT/PE 9/23/2011

MTA Westside Subway Extension

Los Angeles, California

amec®

LOG OF BORING

Project No.: 4953-10-1561  Figure: A-2.6b




ELEVATION (ft)

THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= C & L Drilling / Mayhew 1000
z © % — G-106
= > % Zum |.;| v» [DRILLING METHOD BOREHOLE LOCATION .
_ Elr |E5|E |E |28 R (Continued)
= L:r)J 4 *,é 55| & % g 0 8 & [Rotary Wash Sta 420+80, Lt 10 feet
~ fem = m
E ::] ; & e .%’ E c‘:g: OE E g - 8 DATES DRILLED HOLE DIAMETER GROUND EL.
5 |78 < % s S = ; S| & |S| T [3/23/2011 - 3/25/2011 4-7/8 inches 205 feet
= : ° Rej :
2 128| 2 |5E|2 |3%| 22 |3 £ [crounD-WATER READINGS
0 o m m Q [Drilling mud bailed on 3/24/2011. Ground-water level measured at 22 feet below
S A~ A |the ground surface on 3/25/2011.
N
| Trace sand
X X
X X
28.6 | 33.7 | 85 |71/11" X X
X X
X X
X X
X X
X X
X X
X X
85 X X
X x Becomes dark gray
5.0 | 41.9 - X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
90 45 14751 69 59 XX
END OF BORING AT 90 FEET
NOTES:
Hand augered upper 5 feet to avoid damage to utilities.
Borehole grouted with cement-bentonite slurry and patched
with asphalt concrete.
95 "N" Value Standard Penetration Test: Number of blows
required to drive the SPT sampler 18 inches using a
140 pound automatic hammer falling 30 inches
*Number of blows required to drive the Crandall Sampler
12 inches using a 300 pound hammer falling 18 inches
**Photo lonization Detector used for OVA readings
100
Downhole Test: NV = Noise/Vibration
105
110
115
120

Field Tech: AR
Prepared/Date: JF 5/19/2011
Checked/Date: LT/PE 9/23/2011
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
. = C & L Drilling / Mayhew 1000
s wn
b - Z @] 2
CEI | . B~z |2 |Z=]|o| & |PRILLING METHOD BOREHOLE LOCATION G-107
22l z | € |=3 L |53 = % 2% (3| & |Rotary Wash Sta 42840, Lt 25 feet
5 N fem — m
22| £ Z o= ; =% = ‘;; o%; =214 = |DATES DRILLED HOLE DIAMETER GROUND EL.
=28 5 |7E| < % s S = ; S| Z& |Z| = [4/28/2011 and 4/29/2011 4-7/8 inches 206 feet
= : ° Rej :
s3| 5| 8 |ZE| 2 |55|2 532|253 £ [orOUND-WATER READINGS
<<| H n o m m Q [Drilling mud bailed on 4/28/2011. Ground-water level measured at 24 feet below
85 = ~ A [the ground surface on 4/29/2011.
S
;; T 4-inch thick Asphalt Concrete over 10-inch thick Portland
OZ| 205+ e : Cement Concrete, No Base Course
%“ﬁ 1] FILL [Af] o _
25 SILTY SAND - moist, olive brown, fine to coarse-grained,
©A 1 i some coarse gravel
e
> T .
&
2} ——
2l It B CL| SANDY LEAN CLAY - very stiff, dry, dark brown, fine sand
gEl 1
A<
== 4 4
oz More sand
a9 4 .
2a
=l
5< + 10
Z9
S| 195+ . 0.0 | 21.4 | 105 | Push &I QUATERNARY OLDER ALLUVIUM [Qalo]
=) [1: holed 12 SILTY SAND with GRAVEL - medium dense, moist, olive
<Z:§ T i ': brown, fine to coarse-grained, trace fine gravel
=
= T Bpls
82| 190t 1 46 | 00 176 - N A
Em
=l 1
Se
z& T ]
e
[~
SE +— 20
=
Sa| 185 _ 0.0 | 244 98 [ 11 354 Thin layer of Sandy Silt
i Becomes yellowish-brown, fine to medium-grained
T3 T y
= wn
2 I
=i
& 4 4
S
SE ™2 LAKEWOOD FORMATION [Qlw]
%2 180— 4 45 0.0 | 16.0 - 15 N SILTY SAND - dense, wet, olive brown, fine to
z< medium-grained, some coarse
sel 4+ -
<<
=2
205 1]
22 3
S} S T MH ELASTIC SILT - stiff, moist, light olive, some fine sand, trace
gel 175 . 0.0 ] 27.6 | 95 10 B3 iron oxide stains
EZ 1 i
=6
=+
Ay
£Q
28 + 35
%% 21 0.0 | 22.0 - 47 M SILTY SAND - medium dense, moist, greenish gray,
w8 170 s fine-grained, some medium
am
48] T .
a2
0w
L) 4 ]
£3
40
Field Tech: LH
Prepared/Date: JF 6/10/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: LT/PE 9/26/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.7a
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
i E > 7 C & L Drilling / Mayhew 1000 G-l 07
zé = _ E > % Z @ (g @ DRILLING METHOD BOREHOLE LOCATION Conti d
= * _
22| z | & |23 EE = % 2% |3| & |Rotary Wash Sta 428+40, Lt 25 feet (Continued)
5 N fem — m
Sl E | E |22 1284 B o%; ~2 |4| 2 |DATES DRILLED HOLE DIAMETER GROUND EL.
2l 2|5 |PE] < % sk ; 2| ZS |E| £ |4/28/2011and 4292011 |4-7/8 inches 206 feet
= : ° Rej :
22l 5| 2 |28 B |G| |oT|gs s S | GROUND-WATER READINGS
<<| H n o m m Q [Drilling mud bailed on 4/28/2011. Ground-water level measured at 24 feet below
&% S ~ A |the ground surface on 4/29/2011.
3
Z N N
;é 165 i 0.0 [ 16.5] 111 18 B Becomes olive green, fine to medium-grained, more silt
z 4 4
Sk
7o) aa) 1 i
Zzwn
oz ] . SAN PEDRO FORMATION [Qsp]
g E ML SILT - hard, moist, olive to grayish brown
wn
oz T 45
—
%;_5 ot | 31 | o1 | 344 - N
=TI
ad
o I
=
29 +4 ]
==
5< T 50 . .
H FAT CLAY - stiff, greenish gray, trace fine sand
82| s ] 00 |252] 95 | 12 | 97 & ¢ gleenish g1y
<
= 7
3 /
mfs 1 4
g 2
<=
o5 T SILTY SAND - very dense, moist, greenish gray, fine-grained.
82| 1s50-| ] 65 | o1 [181] - 17 N ' some medium ’ ’ ’ ’
Em
S| IS
Se
z& T |
e
£& ]
—
%E 145— i 0.2 | 21.9 ] 100 [ 33 53] Becomes dense, olive green, fine-grained, trace medium
= I .
=2
2/
=i
& 4 4
S
= -
a = 65 Fine to coarse-grained
22| 140 175 |01 [200] - 21 N
o<
mA 4 .
2%
=2 I
25 1]
E
2
Eg + 70
-
1 i 0.0 [ 242 ] 95 44 B
E g 135
= B -
=6
=+
Ay
e2
Elé ™7 . ML SILT - hard, moist, olive gray to dark brown, trace fine sand
:O 1 44 40.2 - 96 N
Ao
Am
~4® .
o
0w
2 .
£a “
Field Tech: LH
Prepared/Date: JF 6/10/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: LT/PE 9/26/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.7b
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
ex| g | . |E~|» |& |Zw|g|z PRILLING METHOD BOREHOLELOCATION | " .
;3 Z 2 |12 L 25| 5 % 25 S| & [Rotary Wash Sta 428+40, Lt 25 feet (Continued)
5 N fem — m
22| 2| B |3Z] £|S5|4%2|8%| 2 |4| 2 [PATESDRILLED HOLE DIAMETER GROUND EL,
=2l 2| 5 |PE] < % TS| 22| 25 |E| £ 4282011 and 4292011 |4-7/8 inches 206 feet
= : ° Rej :
22l 5| 2 |28 B |G| |oT|gs s S | GROUND-WATER READINGS
<<| H n o m m Q [Drilling mud bailed on 4/28/2011. Ground-water level measured at 24 feet below
@5 S ~ A |the ground surface on 4/29/2011.
Q
s
z2 ML SILT with SAND - very stiff, moist, olive grayish brown, some
;é i 00 | 343 | 84 22 5% fine sand, some clay
z 4
o
7o) aa) i
Z
26 ]
53 o FERNANDO FORMATION [Tf]
_15 68 | 0.0 | S5L.7] - 91 M X SILTSTONE - hard, moist, dark-brownish-gray, occasional
%[_ s X X fine sand, calcium carbonate nodules
& i o
82 7 X X
LSE i i i
> X X
e} X X
8« . X X
= X X
5< 90 X X
S 0.0 |288| 91 | 25 g |
e 1oy :
n< X X
2 -
m X X
as . X X
EZ X x
Ed I x
SE 95 o
Z.m X X
oR 4 71 0.0 | 32.0 - X X
S X X
Em
<O X X
< T 1 X X
Oy X X
)= 1 | X X
g5
;:<
ok + 100 oo
23 josd 35| 82 | 24 | 98 B XX
o : END OF BORING AT 101 FEET
53]
= 4 4
,[:E NOTES:
<s T 1
2E 1 ] Hand augered upper 6 feet to avoid damage to utilities.
om Borehole grouted with cement-bentonite slurry and patched
EE 4105 with asphalt concrete.
Zz O
Sk 100— 7 "N" Value Standard Penetration Test: Number of blows
mA 1 i required to drive the SPT sampler 18 inches using a
%% 140 pound automatic hammer falling 30 inches
=5
42 T .
55 *Number of blows required to drive the Crandall Sampler
%5 T 7 12 inches using a 380 pound hammer falling 18 inches
LY 1
89 1o **Photo lonization Detector used for OVA readings
E g 95— .
= B -
=6
= L
Ay
zz
25 + 115
i
ag| 07 i
Am
48] T+ .
o2
0w
L) 4 ]
23
120
Field Tech: LH
Prepared/Date: JF 6/10/2011
Checked/Date: LT/PE 9/26/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.7c
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
s E > o~ C & L Drilling / Mayhew 1000
es| g - 2l e | Zalo E DRILLING METHOD BOREHOLE LOCATION G-108
= * _
;3 Z S z Z5|5 % 2 2 |3| F |Rotary Wash Sta 435+30, Lt 15 feet
5 N fem — m
= Z o= Z| £128|4 3|9 “\é &2 |8| 2 [PATES DRILLED HOLE DIAMETER GROUND EL.
=2l 2| 5 |PE] < %’*a S ;g Z& || £ |5/9/2011 and 5/1012011 4-7/8 inches 201 feet
= : ° Rej :
5| B | B |22 3 |BE|E |2%] 223 £ |crounp-waTER READINGS
<<| H n o m m Q |Drilling mud bailed. Ground-water level measured at 21 feet below the ground
@5 = A~ A [surface’on 5/10/2011.
Q
;; n 6-inch thick Asphalt Concrete over 12-inch thick Portland
O&| 200 . Cement Concrete
£ FILL [Af]
%E T ) SILTY SAND - moist, light brown, fine-grained, trace gravel
Zn T 1
o5 1 | QUATERNARY OLDER ALLUVIUM [Qalo]
<E 7 7 CL SANDY LEAN CLAY - very stiff, moist, light brown, fine to
§% T— 5 / medium sand, trace gravel
%;_5 sk 0.0 | 168 | 108 | 20 | 53 [ /
A<
E g RRUEE POORLY GRADED SAND with SILT - medium dense,
o ) 4+ 10 yellowish brown,.med_ium_—grained, some fine and coarse, some
g 190t | 00 11031 110 | 20 18 gravel (up to 1/2 inch in size)
<
ezl L
s
i 4 4
g ©n
<=
~ E - 15
Efg 185 422 |00 |120( - N POORLY GRADED SAND - medium dense, moist, grayish
Ex brown, fine to medium-grained
o< T .
Se
Pq= T i
[%E 1 i WELL GRADED SAND with GRAVEL - medium dense, very
§5 o moist, yellowish brown, fine to coarse-grained
Q. T 20 °0%0%3
i Droeee
5| 1sod 00 | 93 | 120 | 24 B e \ 4
&SP ey
23 A N
gl L
<s 3 LAKEWOOD FORMATION [OQlw]
Ze —+ : 7 SANDY LEAN CLAY - very stiff, very moist, yellowish olive
[%ﬁ brown, fine to medium sand, trace silt
E% + 25
4 4 19 0.0 [ 22.6 -
e X
mA 4 .
2z
=2
25 1]
E
2
Eg T 30
%5 170 | 0.0 | 205 108 | 13 B Become stiff
EZ 1 |
=6
=
= I
& Zz 1 i SILTY SAND - dense, very moist, dark olive green,
g 1% fine-grained
25 + 35
Z
;8 1651 1 32 |00 [260] - N
Am
1S T+ .
o
02 1 1 SAN PEDRO FORMATION |Qsp]
23
40
Field Tech: HTY
Prepared/Date: JF 6/9/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: LT/PE 9/26/2011
MTA Westside Subway Extension C@ LOG OF BORING
Los Angeles, California ame Project No.: 4953-10-1561  Figure: A-2.8a




THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E > o~ C & L Drilling / Mayhew 1000 G-l 08
= = > % Zml.s £ |DRILLING METHOD BOREHOLE LOCATION .
> | 2 211 |ZS|E |& |28 B (Continued)
z E |B8| 5 |&=|3 % PR 2 0 8 ~ |Rotary Wash Sta 435+30, Lt 15 feet
[C:> E E ; % e .%’ E C‘:g: o E) E Z’ - %J DATES DRILLED HOLE DIAMETER GROUND EL.
< 5 |28 X % kS S = ; 2| & |S| T [5/9/2011 and 5/10/2011 4-7/8 inches 201 feet
= : ° Rej :
3| 7 |#E| 3 |2S|E |57|e2E % |GROUND-WATER READINGS
0 o m m Q |Drilling mud bailed. Ground-water level measured at 21 feet below the ground
s ~ 8 |surface’on 5/10/2011.
CL- SILTY CLAY with SAND - very stiff, olive green, trace iron
0.0 | 256 | 99 17 3% ML oxide stains
45
CL- SANDY SILTY CLAY - very stiff, very moist, olive green, fine
0.0 30.7 - ML sand
50
00 |393]| 79 6 Becomes medium stiff, greenish gray
55
0.0 | 34.2 -
POORLY GRADED SAND with SILT - very dense, wet, dark
olive green
60
0.0 [ 17.5] 101 19 Becomes medium dense, dark olive gray, trace gravel
65
0.0 | 35.0 - ELASTIC SILT - very stiff to hard, moist, dark olive green,
trace fine sand
70
0.0 | 382 81 23 93 Becomes dark greenish gray, some fine sand
75
0.0 | 41.2 - Becomes dark olive green to olive brown
80 I'R

Field Tech: HTY
Prepared/Date: JF 6/9/2011
Checked/Date: LT/PE 9/26/2011
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ELEVATION (ft)

DEPTH (ft)

(peh)
(blows/ft)

"N" VALUE
STD.PEN.TEST
OVA (ppm)**
MOISTURE CONTENT
(% of dry wt.)
DRY DENSITY
BLOW COUNT*
PERCENT PASSING
No. 200 SIEVE
SAMPLE LOC.
DOWNHOLE TESTS

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
C & L Drilling / Mayhew 1000 G-l 08
DRILLING METHOD BOREHOLE LOCATION .
Rotary Wash Sta 435+30, Lt 15 feet (Continued)
DATES DRILLED HOLE DIAMETER GROUND EL.
5/9/2011 and 5/10/2011 4-7/8 inches 201 feet
GROUND-WATER READINGS

Drilling mud bailed. Ground-water level measured at 21 feet below the ground

surface on 5/10/2011.

THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

™
)
)
2%

N
17

Becomes grayish, some lenses of fine sand

END OF BORING AT 121 FEET
NOTES:

patched with asphalt concrete.

160

Hand augered upper 5 feet to avoid damage to utilities.
Borehole grouted with cement-bentonite slurry and

"N" Value Standard Penetration Test: Number of blows
required to drive the SPT sampler 18 inches using a
140 pound automatic hammer falling 30 inches

*Number of blows required to drive the Crandall Sampler
12 inches using a 380 pound hammer falling 18 inches

**Photo lonization Detector used for OVA readings

Field Tech: HTY
Prepared/Date: JF 6/9/2011
Checked/Date: LT/PE 9/26/2011
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

C & L Drilling / Mayhew 1000

DRILLING METHOD BOREHOLE LOCATION G-109
Rotary Wash Sta 442+30, Lt 45 feet

DATES DRILLED HOLE DIAMETER GROUND EL.
5/9/2011 - 5/11/2011 4-7/8 inches 212 feet

DEPTH (ft)
(blows/ft)

"N" VALUE
STD.PEN.TEST
OVA (ppm)**

(% of dry wt.)
DRY DENSITY
(pef)

No. 200 SIEVE
SAMPLE LOC.
DOWNHOLE TESTS

GROUND-WATER READINGS

Ground-water level measured at 28 feet and 41 feet below the ground surface
in shallow and deep monitoring wells, respectively on 7/29/2011" See last page
of this boring for details.

ELEVATION (ft)
MOISTURE CONTENT
BLOW COUNT*
PERCENT PASSING

THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

8-inch thick Asphalt Concrete over 10-inch thick Portland
Cement Concrete and 5-inch thick Base Course

FILL [Af]
SILTY SAND - moist, brown, fine to medium-grained

LAKEWOOD FORMATION [Qlw]

POORLY GRADED SAND - moist, light brown, fine to
medium-grained

WELL GRADED SAND with GRAVEL - moist, light brown,
fine to coarse-grained

SILTY SAND - medium dense, moist, light brown, fine to
medium-grained

56 [233] 96 20 &

SANDY LEAN CLAY - moist, light brown, thin layer of fine
sand

POORLY GRADED SAND - dense, moist, olive gray, fine to
medium-grained, trace coarse, trace gravel (up to 1/4 inch in

34 3.8 | 11.9 - N
size)

T 20

1.5 [ 12.6 | 116 | 58 53] Becomes olive yellow, more gravel (up to 3/4 inch in size)

T 25

SILTY SAND - dense, moist, brown, medium-grained, trace

46 | 3.4 1165 - 15 N fine and coarse, trace fine gravel

AV

T 30

.;.,":".., SW WELL GRADED SAND - medium dense, wet, olive gray, fine
+ . 34 | 142 116 | 32 B3 oo to coarse-grained, some fine gravel, trace mica
ML SILT - very stiff, moist, light olive, some clay

T 35
1 1 20 | 41 | 345 - IE Becomes very moist, trace very fine sand

40
Field Tech: AR
Prepared/Date: JF 6/21/2011
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: LT/PE 9/26/2011
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THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= C & L Drilling / Mayhew 1000
z © % — G-109
= = > % Zum |.;| v» [DRILLING METHOD BOREHOLE LOCATION .
& _ Elr |E5|E |E |28 R (Continued)
z 5 L:I)J 21 2|5 z| = % PR 2 0 8 : Rotary Wash Sta 442+30, Lt 45 feet
o = —
£ E j ; & o E’ E C‘é: OE & g - 8 DATES DRILLED HOLE DIAMETER GROUND EL.
< 5 |78 < %’*a Sv ;g Z& [E| £ (592011 - 57112011 4-7/8 inches 212 feet
= : ° Rej :
21 2 |2e| 2 |55|E |3%| 22 |3 £ [crounp-waTER READINGS
M 0 o m m Q [ Ground-water level measured at 28 feet and 41 feet below the ground surface
b= A A |in shallow and deep monitoring wells, respectively on 7/29/2011. See last page
ok this boring for details.
“IN:] sM SAN PEDRO FORMATION [Osp]
3.7 1263 | 94 27 & ! SILTY SAND - medium dense, very moist, brownish gray,
fine-grained
CL- SILTY CLAY - hard, moist, light olive gray, trace fine sand
ML
45
47 | 34.2 -
N SILTY SAND - very dense, wet, olive, fine-grained, some
50 medium
41 | 18.0 | 106 | 54 2
55
47 | 19.5 - 20
60 -
351205 104 | 80 N Becomes light brownish gray, slight hydrogen sulfide odor
65 K
3.6 | 227 - 30 2 Trace medium sand
2 Trace shell fragments and cobble (up to 4 inches in size)
70 Bl FERNANDO FORMATION [Tf]
% SILTSTONE - hard, moist, greenish gray, some fine sand,
3.6 1366 | 80 49 X X weakly cemented, dipping 30 degrees
X X
X X
X X
X X
X X
X X
X X
X X
75 X X
X X
458 - X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
80 X,\Q

Field Tech: AR
Prepared/Date: JF 6/21/2011
Checked/Date: LT/PE 9/26/2011
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