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ELASTIC SILT with SAND - very stiff, moist, gray

LEAN CLAY with SAND - hard, moist, brown and gray, trace
gravel (up to 1/8 inch in size)

SILTY SAND - very dense, moist, brown, fine to
medium-grained, trace gravel (up to 3/8 inch in size), with clay

SANDY LEAN CLAY - hard, moist, brownish gray

CLAYEY SAND - very dense, moist, brown, fine to
coarse-grained, gravel (up to 3/8 inch in size)

LEAN CLAY - hard, moist, brown, trace sand

SILTY SAND - dense, wet, light brown, fine to
medium-grained, trace gravel
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/21/2011 - 2/22/2011
GROUND-WATER READINGS
Drilling mud bailed on 2/22/2011. Ground-water level measured at 15 feet below
the ground surface 10 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

276 feet

G-159
(Continued)
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Field Tech:   AR
Prepared/Date:   JF  3/29/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.50b
MTA Westside Subway Extension

Los Angeles, California
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SANDY FAT CLAY - hard, moist, gray, trace calcium
carbonate nodules, trace gravel

Trace gravel (up to 3/8 inch in size)

CLAYEY SAND - very dense, moist, gray, fine to
medium-grained, trace iron oxide stains, trace gravel (up to 1/8
inch in size)

SILTY SAND - very dense, moist, brown, fine to
medium-grained, some coarse sand and gravel
(Sample not recovered)

SANDY SILT - hard, very moist, olive brown, trace iron oxide
stains

LEAN CLAY with SAND - hard, moist, gray, some calcium
carbonate nodules

Becomes dark gray

Coarse gravel layer
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/21/2011 - 2/22/2011
GROUND-WATER READINGS
Drilling mud bailed on 2/22/2011. Ground-water level measured at 15 feet below
the ground surface 10 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

276 feet

G-159
(Continued)

LOG OF BORING

BORING NO.
LA

 M
ET

R
O

 P
B

-T
U

N
N

EL
 Z

O
N

E 
 S

:\7
01

31
 G

EO
TE

C
H

\G
IN

TW
\L

IB
R

A
R

Y
 M

A
C

TE
C

 JU
N

E2
01

1.
G

LB
G

:\P
R

O
JE

C
T_

D
IR

EC
TO

R
IE

S\
49

53
\2

01
0\

10
15

61
_M

ET
R

O
_W

ES
TS

ID
E_

EX
TE

N
SI

O
N

\6
.2

.3
.1

 G
EO

TE
C

H
N

IC
A

L 
D

ES
IG

N
\3

.2
 A

LL
 F

IE
LD

 N
O

TE
S\

G
IN

T 
LO

G
\N

EW
 T

EM
PL

A
TE

 - 
M

A
R

C
H

 1
4,

 2
01

1\
49

53
-1

0-
15

61
_(

14
0-

16
0)

.G
PJ

  1
0/

18
/1

1

D
EP

TH
 (f

t)

85

90

95

100

105

110

115

120

TH
IS

 R
EC

O
R

D
 IS

 A
N

 IN
TE

R
PR

ET
A

TI
O

N
 O

F 
SU

B
SU

R
FA

C
E 

C
O

N
D

IT
IO

N
S 

A
T 

TH
E 

EX
PL

O
R

A
TI

O
N

 L
O

C
A

TI
O

N
. L

A
TI

TU
D

E 
A

N
D

 L
O

N
G

IT
U

D
E 

O
F 

B
O

R
IN

G
 L

O
C

A
TI

O
N

 S
H

O
W

N
 O

N
 L

O
G

S 
A

R
E 

A
PP

R
O

X
IM

A
TE

.
SU

B
SU

R
FA

C
E 

C
O

N
D

IT
IO

N
S 

A
T 

O
TH

ER
 L

O
C

A
TI

O
N

S 
A

N
D

 A
T 

O
TH

ER
 T

IM
ES

 M
A

Y
 D

IF
FE

R
.  

IN
TE

R
FA

C
ES

 B
ET

W
EE

N
 S

TR
A

TA
 A

R
E 

A
PP

R
O

X
IM

A
TE

.  
TR

A
N

SI
TI

O
N

S 
B

ET
W

EE
N

 S
TR

A
TA

 M
A

Y
 B

E 
G

R
A

D
U

A
L.

Field Tech:   AR
Prepared/Date:   JF  3/29/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.50c
MTA Westside Subway Extension

Los Angeles, California
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END OF BORING AT 121½ FEET

NOTES:

Hand augered upper 6 feet to avoid damage to utilities.
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
12 inches using a 300 pound hammer falling 18 inches

**Photo Ionization Detector used for OVA readings
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/21/2011 - 2/22/2011
GROUND-WATER READINGS
Drilling mud bailed on 2/22/2011. Ground-water level measured at 15 feet below
the ground surface 10 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

276 feet

G-159
(Continued)
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Field Tech:   AR
Prepared/Date:   JF  3/29/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561 Figure:  A-2.50d
MTA Westside Subway Extension

Los Angeles, California
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FILL [Af]
CLAYEY SAND - moist, gray

SANDY LEAN CLAY - moist, dark brown, trace brick
fragments
QUATERNARY YOUNGER ALLUVIUM [Qal]
LEAN CLAY - very soft, moist, gray

Becomes stiff, dark olive brown

SILTY SAND with GRAVEL - medium dense, moist, olive
brown, fine to medium-grained, gravel (up to 1/4 inch in size),
some clay, sample disturbed

LEAN CLAY with SAND - soft, moist, olive brown

SANDY SILT - stiff, moist to wet, olive gray
QUATERNARY OLDER ALLUVIUM [Qalo]
SILTY SAND - loose, wet, gray, fine-grained

Becomes medium dense, some gravel
(Sample not recovered)
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/3/2011 - 2/4/2011
GROUND-WATER READINGS
Drilling mud bailed on 2/4/2011. Ground-water level measured at 29 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

258 feet

G-161
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Field Tech:   DW
Prepared/Date:   JF  3/31/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.51a
MTA Westside Subway Extension

Los Angeles, California
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SILTY SAND with GRAVEL - medium dense, moist to wet,
grayish brown, fine to medium-grained, gravel (up to 1/4 inch
in size), with layers of Poorly Graded Sand

(Sample not recovered)

Becomes very dense, dark gray, gravel (up to 1 inch in size)

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

SILT - stiff, moist, brown, trace sand

CLAYEY SAND - moist, olive brown, fine-grained

SILT - hard, moist, olive brown to olive gray

SILTY SAND - wet, olive gray

LEAN CLAY - very stiff, moist, olive gray, trace sand

Becomes hard, gray, trace gravel (up to 1/4 inch in size)

LEAN CLAY with SAND - very stiff, moist, gray, fine sand
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/3/2011 - 2/4/2011
GROUND-WATER READINGS
Drilling mud bailed on 2/4/2011. Ground-water level measured at 29 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

258 feet

G-161
(Continued)
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(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.51b
MTA Westside Subway Extension

Los Angeles, California
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/3/2011 - 2/4/2011
GROUND-WATER READINGS
Drilling mud bailed on 2/4/2011. Ground-water level measured at 29 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

258 feet

G-161
(Continued)
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Field Tech:   DW
Prepared/Date:   JF  3/31/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.51c
MTA Westside Subway Extension

Los Angeles, California
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/3/2011 - 2/4/2011
GROUND-WATER READINGS
Drilling mud bailed on 2/4/2011. Ground-water level measured at 29 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

258 feet

G-161
(Continued)
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Project No.:  4953-10-1561 Figure:  A-2.51d
MTA Westside Subway Extension

Los Angeles, California
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/26/2011 - 1/28/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/28/2011. Ground-water level measured at 24 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

251 feet

G-162
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Prepared/Date:   JF  3/28/2011
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Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.52a
MTA Westside Subway Extension

Los Angeles, California



EL
EV

A
TI

O
N

 (f
t)

210

205

200

195

190

185

180

175

-

7.8

-

13.9

19.8

11.6

27

62

14

SC

SC

CL

SC

0.0

0.0

0.0

0.0

0.0

65

51

80/10"

-

-

-

-

-

114

38

40

30

(Sample not recovered)
Becomes hard, more gravel

CLAYEY SAND with GRAVEL - dense, moist, olive brown,
gravel (up to 1/2 inch in size)

(Sample not recovered)

CLAYEY SAND - dense, wet, olive brown, fine to
coarse-grained, gravel (up to 3/4 inch in size)

SANDY LEAN CLAY - very stiff, moist, olive brown, trace
gravel (up to 3/8 inch in size)

CLAYEY SAND with GRAVEL - very dense, wet, olive
brown, fine to coarse grained, gravel (up to 3/4 inch in size),
iron oxide stains

SA
M

PL
E 

LO
C

.

Sta 685+60, Lt 20 feet
HOLE DIAMETER
4-7/8 inches

GROUND EL.

M
O

IS
TU

R
E 

C
O

N
TE

N
T

(%
 o

f d
ry

 w
t.)

PE
R

C
EN

T 
PA

SS
IN

G
N

o.
 2

00
 S

IE
V

E

D
O

W
N

H
O

LE
 T

ES
TS

O
V

A
 (p

pm
)*

*

B
LO

W
 C

O
U

N
T*

(b
lo

w
s/

ft)

D
R

Y
 D

EN
SI

TY
(p

cf
)

"N
" 

V
A

LU
E

ST
D

.P
EN

.T
ES

T

C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/26/2011 - 1/28/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/28/2011. Ground-water level measured at 24 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

251 feet

G-162
(Continued)
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(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.52b
MTA Westside Subway Extension

Los Angeles, California
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LEAN CLAY with SAND - very stiff, moist, olive brown, trace
gravel (up to 1/2 inch in size), trace iron oxide stains

SILTY, CLAYEY SAND with GRAVEL - very dense, moist,
olive brown, fine to coarse-grained, abundant slate gravel (up
to 3/4 inch in size)

FAT CLAY with SAND - hard, moist, olive gray, fine sand,
trace fine gravel

Becomes very stiff, olive brown to olive gray

SANDY LEAN CLAY - hard, moist, olive gray, trace gravel
(up to 1/4 inch in size)

LEAN to FAT CLAY - hard, moist, olive gray, trace sand

(Sample not recovered)

With calcium carbonate nodules

POORLY GRADED SAND - medium dense, moist, brown,
fine to medium-grained, trace coarse
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/26/2011 - 1/28/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/28/2011. Ground-water level measured at 24 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

251 feet

G-162
(Continued)
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Field Tech:   DW
Prepared/Date:   JF  3/28/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.52c
MTA Westside Subway Extension

Los Angeles, California
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Becomes very dense, trace gravel (up to 1/4 inch in size)

END OF BORING AT 121 FEET

NOTES:

Hand augered upper 5 feet to avoid damage to utilities.
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
12 inches using a 340 pound hammer falling 18 inches

**Photo Ionization Detector used for OVA readings

Downhole Test: PMT = Pressuremeter
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/26/2011 - 1/28/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/28/2011. Ground-water level measured at 24 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

251 feet

G-162
(Continued)
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Prepared/Date:   JF  3/28/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561 Figure:  A-2.52d
MTA Westside Subway Extension

Los Angeles, California
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5-inch thick Asphalt Concrete over 8-inch thick Base Course
FILL [Af]
SANDY LEAN CLAY - moist, dark brown and gray, trace
slate gravel (up to 1-1/4 inches in size)

QUATERNARY YOUNGER ALLUVIUM [Qal]
SANDY LEAN CLAY - stiff, dark reddish brown, trace gravel
(up to 1/4 inch in size)

Thin layer of Silty Sand

Becomes medium stiff, moist, olive brown

Increase in sand content
(Sample not recovered)

QUATERNARY OLDER ALLUVIUM [Qalo]
SILT with SAND - stiff, moist, olive brown

Becomes dark olive brown, some clay

SILT - medium stiff, moist, dark olive brown, trace fine sand

SILTY SAND - medium dense, moist, gray, fine to
medium-grained, trace gravel (up to 3/8 inch in size)

POORLY GRADED SAND - mediume dense, wet, gray, fine
to medium-grained, trace iron oxide stains
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/26/2011 - 1/28/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/27/2011. Ground-water level measured at 38 feet below
the ground surface on 1/28/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

249 feet

G-164
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Figure:  A-2.53a
MTA Westside Subway Extension

Los Angeles, California
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SILTY SAND with GRAVEL - medium dense, wet, gray, fine
to medium-grained, with silt seams, trace iron oxide stains

Becomes very dense, fine to coarse-grained, gravel
(up to 3/4 inch in size)

SILTY SAND - dense, wet, brownish gray, fine to
medium-grained, some coarse sand, trace slate gravel, with
4-inch cobble

POORLY GRADED GRAVEL with SILT and SAND - dense,
wet, gray, fine to coarse-grained, gravel (up to 1 inch in size)

SANDY FAT CLAY - very stiff, moist, olive green, fine sand,
trace iron oxide stains

LAKEWOOD FORMATION [Qlw]
SANDY FAT CLAY - stiff, moist, olive brown and gray, trace
slate gravel

Becomes olive gray and greenish gray, calcium
carbonate nodules

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

POORLY GRADED SAND - very dense, wet, light greenish
gray, fine to coarse-grained

Some coarse sand

SILTY SAND - very dense, wet, light greenish yellow and
gray, fine to medium-grained

POORLY GRADED SAND - very dense, wet, yellowish
brown, fine to medium-grained

Becomes yellowish brown and gray, with coarse sand,
with gravel up to (1/2 inch in size)

Becomes yellowish gray
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/26/2011 - 1/28/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/27/2011. Ground-water level measured at 38 feet below
the ground surface on 1/28/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

249 feet

G-164
(Continued)
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Prepared/Date:   JF  3/28/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.53b
MTA Westside Subway Extension

Los Angeles, California
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4-inch to 6-inch thick cobble layer

Becomes olive gray, fine to medium-grained, iron oxide stains

SILTY SAND - very dense, wet, olive gray, fine to
medium-grained, iron oxide stains

SAN PEDRO FORMATION [Qsp]
POORLY GRADED SAND - very dense, wet, olive gray, fine
to medium-grained, trace silt

Becomes dark gray, fine-grained, trace shell fragments

SANDY SILT - hard, moist, dark gray, with clay

SILTY SAND - very dense, wet, dark gray, fine-grained, trace
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Trace gravel, trace shell fragments

SANDY SILT - hard, moist, blueish gray, trace shell
fragments, with clay
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/26/2011 - 1/28/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/27/2011. Ground-water level measured at 38 feet below
the ground surface on 1/28/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

249 feet

G-164
(Continued)
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Prepared/Date:   JF  3/28/2011
Checked/Date:   LT/PE  9/20/2011
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(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.53c
MTA Westside Subway Extension

Los Angeles, California
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odor

POORLY GRADED SAND - very dense, moist, blueish gray,
fine to medium-grained

Increase in gravel content

Trace organic odor

SILTY SAND - very dense, wet, dark gray, fine to
meduim-grained, some coarse, trace gravel, organic odor

Trace gravel (up to 1/4 inch in size)
END OF BORING AT 150½ FEET
NOTES:
Hand augered upper 6 feet to avoid damage to utilities.
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
12 inches using a 300 pound hammer falling 18 inches

**Photo Ionization Detector used for OVA readings

Downhole Test: NV = Noise/Vibration

SA
M

PL
E 

LO
C

.

Sta 692+60, Rt 5 feet
HOLE DIAMETER
4-7/8 inches

GROUND EL.

M
O

IS
TU

R
E 

C
O

N
TE

N
T

(%
 o

f d
ry

 w
t.)

PE
R

C
EN

T 
PA

SS
IN

G
N

o.
 2

00
 S

IE
V

E

D
O

W
N

H
O

LE
 T

ES
TS

O
V

A
 (p

pm
)*

*

B
LO

W
 C

O
U

N
T*

(b
lo

w
s/

ft)

D
R

Y
 D

EN
SI

TY
(p

cf
)

"N
" 

V
A

LU
E

ST
D

.P
EN

.T
ES

T

C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/26/2011 - 1/28/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/27/2011. Ground-water level measured at 38 feet below
the ground surface on 1/28/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

249 feet

G-164
(Continued)
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Prepared/Date:   JF  3/28/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561 Figure:  A-2.53d
MTA Westside Subway Extension

Los Angeles, California
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FILL [Af]
POORLY GRADED SAND - moist, fine to medium-grained,
with silt and clay, trace gravel (up to 1½ inches in size)

QUATERNARY OLDER ALLUVIUM [Qalo]
SILTY SAND - moist, brown, fine to coarse-grained, trace fine
gravel

LEAN CLAY - stiff, moist, light brown

POORLY GRADED SAND - loose, moist, brown, fine to
coarse-grained

CLAYEY SAND - loose, moist, brown, fine-grained, trace
gravel (up to 3/8 inch in size)

Thin layer of Sandy Silt

SANDY LEAN CLAY - stiff, moist, reddish brown, trace
gravel (up to 1/4 inch in size)

Trace sand

CLAYEY SAND - medium dense, moist, brown, fine to
medium-grained, trace gravel (up to 1/2 inch in size)

Thin layer of Silty Sand

SILTY SAND - medium dense, moist, brown, fine to
medium-grained
LEAN CLAY - stiff, moist, brown
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
3/5/2011 and 3/19/2011
GROUND-WATER READINGS
Ground-water level measured at 26 feet and 64½ feet below the ground surface
in shallow and deep monitoring wells, respectively on 4/22/2011. See last page
of this boring for details.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

281 feet

G-165
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Checked/Date:   LT/RM  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.54a
MTA Westside Subway Extension

Los Angeles, California
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CLAYEY SAND - medium dense, moist, brown and gray,
fine-grained

LEAN CLAY with SAND - very stiff, moist, brown, trace
gravel (up to 3/8 inch in size)

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

LEAN CLAY - hard, moist, brown

Trace fine sand

Alternating with layers of Sandy Lean Clay,
trace gravel (up to 3/8 inch in size)

SILTY SAND - dense, moist, brown, fine-grained

LEAN CLAY - very stiff, moist, light brown, with fine sand

With calcium carbonate nodules and iron oxide
stains

With sand

Becomes olive gray to olive brown, trace iron
oxide stains
Becomes hard

LAKEWOOD FORMATION [Qlw]
SILTY SAND - very dense, moist, gray, fine-grained

Becomes light brown and gray
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
3/5/2011 and 3/19/2011
GROUND-WATER READINGS
Ground-water level measured at 26 feet and 64½ feet below the ground surface
in shallow and deep monitoring wells, respectively on 4/22/2011. See last page
of this boring for details.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

281 feet

G-165
(Continued)
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Prepared/Date:   JF  5/11/2011
Checked/Date:   LT/RM  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.54b
MTA Westside Subway Extension

Los Angeles, California
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Becomes yellowish brown, trace medium sand,
trace silt

Becomes dark gray, fine to coarse-grained
LEAN CLAY - hard, moist, greenish gray, trace fine sand

SILTY SAND - very dense, moist, olive brown to gray, fine to
medium-grained

Becomes greenish gray to gray, trace iron oxide stains

Becomes yellowish brown

Trace coarse sand

Brown to olive brown, fine-grained

Becomes dense

CLAYEY SAND - very dense, moist, brown to olive brown,
fine-grained

(Sample not recovered)

SAN PEDRO FORMATION [Qsp]
POORLY GRADED SAND - very dense, moist, gray,
fine-grained

Trace coarse sand
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
3/5/2011 and 3/19/2011
GROUND-WATER READINGS
Ground-water level measured at 26 feet and 64½ feet below the ground surface
in shallow and deep monitoring wells, respectively on 4/22/2011. See last page
of this boring for details.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

281 feet

G-165
(Continued)
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Field Tech:   DW
Prepared/Date:   JF  5/11/2011
Checked/Date:   LT/RM  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.54c
MTA Westside Subway Extension

Los Angeles, California
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ELASTIC SILT - hard, moist, gray

POORLY GRADED SAND - very dense, moist, gray, fine to
medium-grained

(Sample not recovered)

With gravel

Trace fine gravel, trace organic odor

Fine to coarse-grained, trace gravel (up to 1/2 inch in size)

END OF BORING AT 150½ FEET
NOTES:
Hand augered upper 8 feet to avoid damage to utilities.
Montoring well was installed on 4/22/2011. See well
construction diagram for G-165.

"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 Ionization Detector used for OVA readings

Downhole Test: NV = Noise/Vibration
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
3/5/2011 and 3/19/2011
GROUND-WATER READINGS
Ground-water level measured at 26 feet and 64½ feet below the ground surface
in shallow and deep monitoring wells, respectively on 4/22/2011. See last page
of this boring for details.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

281 feet

G-165
(Continued)
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Field Tech:   DW
Prepared/Date:   JF  5/11/2011
Checked/Date:   LT/RM  9/20/2011

Project No.:  4953-10-1561 Figure:  A-2.54d
MTA Westside Subway Extension

Los Angeles, California
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FILL [Af]
LEAN CLAY - moist, light brown and gray, trace gravel, trace
brick fragments

SILTY SAND - moist, brown and gray, fine to coarse-grained,
with slate gravel

QUATERNARY OLDER ALLUVIUM [Qalo]
WELL GRADED SAND with GRAVEL - dense, moist,
brown, fine to coarse-grained, trace silt, gravel (up to 1/4 inch
in size)

SILTY SAND - dense, moist, brown, fine to medium-grained,
some gravel (up to 3/4 inch in size)

Becomes medium dense, some gravel (up to 1 inch in size)

LEAN CLAY - hard, moist, light brown, trace gravel (up to
1/4 inch in size)
SILTY SAND - very dense, moist, reddish brown, fine to
medium-grained, trace gravel (up to 1/8 inch in size)

LEAN CLAY with SAND - hard, moist, brown, fine to coarse
sand, trace gravel (up to 3/8 inch in size)

Becomes dark reddish brown

SANDY LEAN CLAY - hard, moist, brown, fine to medium
sand

Trace gravel (up to 1/4 inch in size), thin layer of Sandy Silt

Thin layer of Silty Sand, olive brown

LEAN CLAY - very stiff, moist, olive brown
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
3/5/2011, 3/19/2011,
4/18/2011 - 4/20/2011
GROUND-WATER READINGS
Ground-water level measured at 43 feet and 64½ feet below the ground surface
in shallow and deep monitoring wells, respectively on 4/22/2011. See last page
of this boring for details.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

290 feet

G-166A/B
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Field Tech:   AR
Prepared/Date:   JF  5/11/2011
Checked/Date:   LT/RM  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.55a
MTA Westside Subway Extension

Los Angeles, California
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LEAN CLAY - hard, moist, olive gray to greenish gray,
cemented silt pods and calcium carbonate nodules

LAKEWOOD FORMATION [Qlw]
SILTY SAND - very dense, moist, blueish gray to light gray,
fine to medium-grained
SILT - hard, moist, bluish gray, some clay

SILTY SAND - very dense, moist, blueish gray to greenish
gray, fine-grained

POORLY GRADED SAND - very dense, moist, light gray,
fine to medium-grained
6-inch thick cobble at 50½ feet

Becomes greenish gray

SILTY SAND - very dense, moist, blueish gray, fine to
medium-grained, some coarse sand
6 to 8-inch thick cobble at 55½ feet

Some gravel (up to 1/2 inch in size)

SAN PEDRO FORMATION [Qsp]
POORLY GRADED SAND - very dense, moist, blueish gray
to greenish gray, fine to medium-grained

Thin layer of Silty Sand

SILTY SAND - very dense, moist, greenish to blueish gray,
fine to medium-grained

POORLY GRADED SAND - very dense, moist, dark gray,
fine to medium-grained
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/12/2011 - 1/14/2011
GROUND-WATER READINGS
Ground-water level not measured.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

284 feet

G-168
(Continued)
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Field Tech:   AR
Prepared/Date:   JF  3/17/2011
Checked/Date:   LT/RM  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.56b
MTA Westside Subway Extension

Los Angeles, California
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SILTY SAND - very dense, moist, dark gray, fine to
medium-grained

(Sample not recovered)

POORLY GRADED SAND - very dense, moist, dark gray,
fine to medium-grained

FAT CLAY with SAND - hard, moist, dark gray, fine to
medium sand

POORLY GRADED SAND - moist, gray, fine to
medium-grained, some coarse sand, trace gravel
SILTY SAND with GRAVEL - very dense, slightly moist to
moist, dark gray, fine to coarse-grained

Gravel (up to 3/4 inch in size)
END OF BORING AT 112 FEET
NOTES:
Hand augered upper 5 feet to avoid damage to utilities.
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
12 inches using a 300 pound hammer falling 18 inches

**Photo Ionization Detector used for OVA readings
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/12/2011 - 1/14/2011
GROUND-WATER READINGS
Ground-water level not measured.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

284 feet

G-168
(Continued)
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Field Tech:   AR
Prepared/Date:   JF  3/17/2011
Checked/Date:   LT/RM  9/20/2011

Project No.:  4953-10-1561 Figure:  A-2.56c
MTA Westside Subway Extension

Los Angeles, California
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FILL [Af]
SILTY CLAY - moist, brown with some gray, trace slate
gravel

LEAN CLAY with SAND - moist, olive brown, fine sand,
trace gravel

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

SANDY LEAN CLAY - moist, brown to dark gray, fine sand

LEAN CLAY with SAND - soft, moist, light brown, fine to
coarse sand

Becomes stiff, thin layer of Silt, trace clay and sand

Becomes olive brown, trace very fine sand

Becomes very stiff, trace organics

LAKEWOOD FORMATION [Qlw]
CLAYEY SAND - dense, moist, olive brown, fine to
medium-grained, trace gravel

SILTY SAND - dense, moist, light brown, fine-grained, with
some clay

Alternating with layers of Poorly Graded Sand, light gray

POORLY GRADED SAND with SILT - very dense, moist,
brown, fine to medium-grained
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/10/2011 - 1/12/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/12/2011. Ground-water level measured at 48 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

292 feet

G-169
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Field Tech:   AR
Prepared/Date:   JF  3/30/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.57a
MTA Westside Subway Extension

Los Angeles, California
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Becomes light brown, trace iron oxide stains

Gray to olive brown

Becomes brown

Some gravel

SILTY SAND - very dense, moist, brown, fine-grained

POORLY GRADED SAND with SILT - very dense, moist,
light brown to yellowish brown, fine to medium-grained, iron
oxide stains

SILTY SAND - very dense, moist, olive brown, fine to
medium-grained, iron oxide stains

SAN PEDRO FORMATION [Qsp]
SILTY SAND - very dense, moist, light bluish gray, fine to
medium-grained

POORLY GRADED SAND with SILT - very dense, moist,
bluish gray, fine to medium-grained, shell fragments, some
slate gravel

SILTY SAND - very dense, moist, bluish gray to gray, fine to
medium-grained
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/10/2011 - 1/12/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/12/2011. Ground-water level measured at 48 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

292 feet

G-169
(Continued)
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Field Tech:   AR
Prepared/Date:   JF  3/30/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.57b
MTA Westside Subway Extension

Los Angeles, California
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Some coarse sand, trace gravel

WELL GRADED SAND with SILT and GRAVEL - very
dense, wet, bluish gray to gray, fine to medium-grained, gravel
(up to 1 inch in size)

POORLY GRADED SAND - very dense, wet, dark gray,
fine-grained

SANDY LEAN CLAY - hard, moist, dark gray, fine sand,
trace gravel (up to 3/8 inch in size), some shell fragments

SILT - hard, moist, dark bluish gray, trace sand

Becomes gray

Trace gravel

POORLY GRADED SAND - very dense, wet, dark gray, fine
to medium-grained

(Sample not recovered)

SILTY SAND - very dense, wet, dark gray, fine to
medium-grained
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/10/2011 - 1/12/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/12/2011. Ground-water level measured at 48 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

292 feet

G-169
(Continued)
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Field Tech:   AR
Prepared/Date:   JF  3/30/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.57c
MTA Westside Subway Extension

Los Angeles, California
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NOTES:

Hand augered upper 5 feet to avoid damage to utilities.
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
12 inches using a 300 pound hammer falling 18 inches

**Photo Ionization Detector used for OVA readings

Downhole Test: PMT = Pressuremeter
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/10/2011 - 1/12/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/12/2011. Ground-water level measured at 48 feet below
the ground surface 30 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

292 feet

G-169
(Continued)
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Field Tech:   AR
Prepared/Date:   JF  3/30/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561 Figure:  A-2.57d
MTA Westside Subway Extension

Los Angeles, California
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LAKEWOOD FORMATION [Qlw]
SILT - stiff, moist, olive, some fine sand, some clay

Becomes light brown

SILTY SAND - medium dense, moist, olive yellow, very fine
to fine-grained

Becomes dense, light olive to light olive yellow, thin layer
of Poorly Graded Sand with Silt

POORLY GRADED SAND with SILT - very dense, moist,
brown, fine to medium-grained, some shell fragments

(Sample not recovered)
Becomes olive yellow

Becomes olive, some oxidized seems, trace fine
subrounded gravel (up to 1/4 inch in size)

POORLY GRADED SAND with GRAVEL - very dense,
moist, light brown, fine to medium grained, some coarse,
gravel  (up to 1/2 inch in size)
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/28/2011, 3/1/2011 and
3/2/2011
GROUND-WATER READINGS
Drilling mud bailed on 3/1/2011. Ground-water level measured at 68 feet below
the ground surface on 3/2/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

271 feet

G-171

LOG OF BORING

BORING NO.
LA

 M
ET

R
O

 P
B

-T
U

N
N

EL
 Z

O
N

E 
 S

:\7
01

31
 G

EO
TE

C
H

\G
IN

TW
\L

IB
R

A
R

Y
 M

A
C

TE
C

 JU
N

E2
01

1.
G

LB
G

:\P
R

O
JE

C
T_

D
IR

EC
TO

R
IE

S\
49

53
\2

01
0\

10
15

61
_M

ET
R

O
_W

ES
TS

ID
E_

EX
TE

N
SI

O
N

\6
.2

.3
.1

 G
EO

TE
C

H
N

IC
A

L 
D

ES
IG

N
\3

.2
 A

LL
 F

IE
LD

 N
O

TE
S\

G
IN

T 
LO

G
\N

EW
 T

EM
PL

A
TE

 - 
M

A
R

C
H

 1
4,

 2
01

1\
49

53
-1

0-
15

61
_(

16
1-

18
1)

.G
PJ

  1
0/

18
/1

1

D
EP

TH
 (f

t)

5

10

15

20

25

30

35

40

TH
IS

 R
EC

O
R

D
 IS

 A
N

 IN
TE

R
PR

ET
A

TI
O

N
 O

F 
SU

B
SU

R
FA

C
E 

C
O

N
D

IT
IO

N
S 

A
T 

TH
E 

EX
PL

O
R

A
TI

O
N

 L
O

C
A

TI
O

N
. L

A
TI

TU
D

E 
A

N
D

 L
O

N
G

IT
U

D
E 

O
F 

B
O

R
IN

G
 L

O
C

A
TI

O
N

 S
H

O
W

N
 O

N
 L

O
G

S 
A

R
E 

A
PP

R
O

X
IM

A
TE

.
SU

B
SU

R
FA

C
E 

C
O

N
D

IT
IO

N
S 

A
T 

O
TH

ER
 L

O
C

A
TI

O
N

S 
A

N
D

 A
T 

O
TH

ER
 T

IM
ES

 M
A

Y
 D

IF
FE

R
.  

IN
TE

R
FA

C
ES

 B
ET

W
EE

N
 S

TR
A

TA
 A

R
E 

A
PP

R
O

X
IM

A
TE

.  
TR

A
N

SI
TI

O
N

S 
B

ET
W

EE
N

 S
TR

A
TA

 M
A

Y
 B

E 
G

R
A

D
U

A
L.

Field Tech:   AR
Prepared/Date:   JF  5/31/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.58a
MTA Westside Subway Extension

Los Angeles, California
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SANDY SILT - hard, moist, light brown, fine sand, trace
gravel
(Sample not recovered)

Becomes olive to light olive brown, trace iron oxide stains

SILTY SAND - very dense, moist to wet, light olive to olive,
very fine to fine-grained, trace medium

Becomes light olive brown, trace iron oxide stains

Thin layer of Silt, some clay

Becomes light brown to olive yellow with light gray iron
oxide stains, scattered small grayish clay pockets

Increased silt content

Trace medium sand, with iron oxide stains

SANDY SILT - hard, moist, olive, very fine to fine sand, trace
shell fragments, trace gravel (up to 3/8 inch in size)

SILT with SAND - hard, moist, bluish gray, fine sand, with
iron oxide stains

SAN PEDRO FORMATION [Qsp]
SILTY SAND with GRAVEL - very dense, moist, light gray,
fine-grained, some medium

Some gravel (up to 3/4 inch in size)

Becomes wet, olive to light olive gray, increase in silt content

Some gravel (up to 3/4 inch in size)

POORLY GRADED SAND with SILT - very dense, wet, olive,
fine to medium-grained, trace gravel

Trace fine subrounded gravel (up to 3/8 inch in size)

Becomes olive to light olive gray
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/28/2011, 3/1/2011 and
3/2/2011
GROUND-WATER READINGS
Drilling mud bailed on 3/1/2011. Ground-water level measured at 68 feet below
the ground surface on 3/2/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

271 feet

G-171
(Continued)
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Field Tech:   AR
Prepared/Date:   JF  5/31/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.58b
MTA Westside Subway Extension

Los Angeles, California
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SILT with SAND - hard, moist, dark gray, very fine sand,
trace shell fragments

POORLY GRADED SAND with SILT - very dense, moist,
dark gray, fine to medium-grained, trace gravel

Some coarse, trace fine rounded gravel (up to 1/2 inch in
size)

Increased silt content

Cobble (up to 8 inches in size)

SILTY CLAY - hard, moist, dark gray, trace fine sand

SILTY SAND - very dense, dark gray, fine to medium-grained,
some clay

Trace gravel (up to 1/2 inch in size)

SILTY CLAY - hard, very moist, dark gray, trace fine sand,
trace shell fragments, trace iron oxide stains

SILTY SAND - very dense, moist, olive gray, fine to
medium-grained, with clayey silt interbeds
Some gravel

Becomes fine-grained, some medium to coarse

More gravel

POORLY GRADED SAND with SILT - very dense, moist,
dark gray, fine-grained, some medium to coarse, trace fine
gravel (up to 1/4 inch in size), thin layer of Silty Sand

Gravel layer with shell fragments
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/28/2011, 3/1/2011 and
3/2/2011
GROUND-WATER READINGS
Drilling mud bailed on 3/1/2011. Ground-water level measured at 68 feet below
the ground surface on 3/2/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

271 feet

G-171
(Continued)
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Field Tech:   AR
Prepared/Date:   JF  5/31/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.58c
MTA Westside Subway Extension

Los Angeles, California
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7.02.3 100/5"- Becomes olive gray, fine to medium-grained, trace coarse,
some fine gravel (up to 1/2 inch in size)

END OF BORING AT 120½ FEET

NOTES:

Hand augered upper 5 feet to avoid damage to utilities.
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
12 inches using a 300 pound hammer falling 18 inches

**Photo Ionization Detector used for OVA readings
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/28/2011, 3/1/2011 and
3/2/2011
GROUND-WATER READINGS
Drilling mud bailed on 3/1/2011. Ground-water level measured at 68 feet below
the ground surface on 3/2/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

271 feet

G-171
(Continued)
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Prepared/Date:   JF  5/31/2011
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Project No.:  4953-10-1561 Figure:  A-2.58d
MTA Westside Subway Extension

Los Angeles, California
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FILL [Af] - SILTY SAND - moist, brown
QUATERNARY OLDER ALLUVIUM [Qalo]
SANDY LEAN CLAY - very soft, moist, brown, with slate
gravel fragments

Plant roots present

CLAYEY SAND -  loose, moist, brown, fine-grained, trace
gravel (up to 1/2 inch in size)

SANDY LEAN CLAY - very stiff, moist, brown, trace gravel

CLAYEY SAND - dense, moist, brown, fine-grained, trace
gravel (up to 1/4 inch in size)

LEAN CLAY - very stiff, moist, brown

LAKEWOOD FORMATION [Qlw]
SILTY SAND - medium dense, moist, olive brown,
fine-grained, trace clay

Trace iron oxide stains
LEAN CLAY - very stiff, moist, gray, with iron oxide stains

SILTY SAND - dense to very dense, moist, olive gray,
fine-grained
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/21/2011 - 2/23/2011
GROUND-WATER READINGS
Drilling mud bailed on 2/22/2011. Ground-water level measured at 57 feet below
the ground surface on 2/23/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

280 feet
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(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.59a
MTA Westside Subway Extension

Los Angeles, California
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Becomes medium dense, (sample not recovered)

POORLY GRADED SAND - dense to very dense, slightly
moist, brown, fine-grained

Becomes dark brown, trace iron oxide stains

SILTY SAND with GRAVEL - very dense, moist, yellowish
brown, fine to medium-grained, with slate gravel (up to 3/4
inch in size)

POORLY GRADED SAND - very dense, moist, olive brown
and gray, fine-grained

SILTY SAND - very dense, moist, light olive gray,
fine-grained, with iron oxide stains

Becomes brown

SAN PEDRO FORMATION [Qsp]
SANDY SILT - hard, moist, olive brown to olive gray, with
shell fragments
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/21/2011 - 2/23/2011
GROUND-WATER READINGS
Drilling mud bailed on 2/22/2011. Ground-water level measured at 57 feet below
the ground surface on 2/23/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

280 feet

G-173
(Continued)
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Field Tech:   DW
Prepared/Date:   JF  3/29/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.59b
MTA Westside Subway Extension

Los Angeles, California
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With iron oxide stains

SILTY SAND - very dense, moist, olive brown, fine-grained,
with iron oxide stains

POORLY GRADED SAND with SILT - very dense, moist,
brown, fine to medium-grained, with dark manganese nodules

Becomes wet, fine-grained, trace gravel (up to 3/4 inch
in size)

ELASTIC SILT with SAND - hard, moist, dark gray to black,
with shell fragments

POORLY GRADED SAND - very dense, moist, gray,
fine-grained, trace slate gravel fragments

SANDY SILT - hard, moist, dark gray, some fossils,
interbedded, trace sulfor odor, weak

Thin layer of Lean Clay, gray

END OF BORING AT 116½ FEET

NOTES:

Borehole grouted with cement-bentonite slurry and patched
with asphalt concrete.
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/21/2011 - 2/23/2011
GROUND-WATER READINGS
Drilling mud bailed on 2/22/2011. Ground-water level measured at 57 feet below
the ground surface on 2/23/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

280 feet

G-173
(Continued)

LOG OF BORING

BORING NO.
LA

 M
ET

R
O

 P
B

-T
U

N
N

EL
 Z

O
N

E 
 S

:\7
01

31
 G

EO
TE

C
H

\G
IN

TW
\L

IB
R

A
R

Y
 M

A
C

TE
C

 JU
N

E2
01

1.
G

LB
G

:\P
R

O
JE

C
T_

D
IR

EC
TO

R
IE

S\
49

53
\2

01
0\

10
15

61
_M

ET
R

O
_W

ES
TS

ID
E_

EX
TE

N
SI

O
N

\6
.2

.3
.1

 G
EO

TE
C

H
N

IC
A

L 
D

ES
IG

N
\3

.2
 A

LL
 F

IE
LD

 N
O

TE
S\

G
IN

T 
LO

G
\N

EW
 T

EM
PL

A
TE

 - 
M

A
R

C
H

 1
4,

 2
01

1\
49

53
-1

0-
15

61
_(

16
1-

18
1)

.G
PJ

  1
0/

18
/1

1

D
EP

TH
 (f

t)

85

90

95

100

105

110

115

120

TH
IS

 R
EC

O
R

D
 IS

 A
N

 IN
TE

R
PR

ET
A

TI
O

N
 O

F 
SU

B
SU

R
FA

C
E 

C
O

N
D

IT
IO

N
S 

A
T 

TH
E 

EX
PL

O
R

A
TI

O
N

 L
O

C
A

TI
O

N
. L

A
TI

TU
D

E 
A

N
D

 L
O

N
G

IT
U

D
E 

O
F 

B
O

R
IN

G
 L

O
C

A
TI

O
N

 S
H

O
W

N
 O

N
 L

O
G

S 
A

R
E 

A
PP

R
O

X
IM

A
TE

.
SU

B
SU

R
FA

C
E 

C
O

N
D

IT
IO

N
S 

A
T 

O
TH

ER
 L

O
C

A
TI

O
N

S 
A

N
D

 A
T 

O
TH

ER
 T

IM
ES

 M
A

Y
 D

IF
FE

R
.  

IN
TE

R
FA

C
ES

 B
ET

W
EE

N
 S

TR
A

TA
 A

R
E 

A
PP

R
O

X
IM

A
TE

.  
TR

A
N

SI
TI

O
N

S 
B

ET
W

EE
N

 S
TR

A
TA

 M
A

Y
 B

E 
G

R
A

D
U

A
L.

Field Tech:   DW
Prepared/Date:   JF  3/29/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.59c
MTA Westside Subway Extension

Los Angeles, California
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"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 Ionization Detector used for OVA readings.

Downhole Tests: PMT = Pressuremeter, NV = Noise/Vibration
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
2/21/2011 - 2/23/2011
GROUND-WATER READINGS
Drilling mud bailed on 2/22/2011. Ground-water level measured at 57 feet below
the ground surface on 2/23/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

280 feet

G-173
(Continued)
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Prepared/Date:   JF  3/29/2011
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Project No.:  4953-10-1561 Figure:  A-2.59d
MTA Westside Subway Extension

Los Angeles, California
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36-inch thick Asphalt Concrete

FILL [Af]
POORLY GRADED SAND with SILT - moist, brown, fine to
coarse-grained
SANDY SILT with GRAVEL - moist, dark brown, slate gravel
QUATERNARY OLDER ALLUVIUM [Qalo]
SANDY LEAN CLAY with GRAVEL - very soft, moist, dark
brown, some iron oxide stains, subangular to subrounded fine
gravel

Alternating with layers of Lean Clay, very stiff, brown, trace
fine sand

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

Becomes orangish brown

POORLY GRADED SAND with SILT - dense, moist, brown,
fine-grained

Fine to medium-grained, trace coarse, fine gravel, alternating
with layers of Sandy Silt and Silty Sand

SANDY LEAN CLAY - stiff, moist, dark brown, trace fine
gravel

CLAYEY SAND - medium dense, moist, brown, fine-grained,
some silt

Thin layer of Lean Clay, brown to gray

Some slate fine gravel
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
3/8/2011 - 3/10/2011
GROUND-WATER READINGS
Groundwater overflowing to surface on 3/29/2011. Montoring well was installed
on 3/10/2011. See well construction diagram for G-174A.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

270 feet

G-174A
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Prepared/Date:   JF  5/18/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.60a
MTA Westside Subway Extension

Los Angeles, California
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POORLY GRADED SAND - dense, moist, brown, fine to
medium-grained, trace coarse, trace fine gravel

CLAYEY SAND - dense, moist, brown, fine to
medium-grained, trace gravel

Becomes gray, fine-grained, trace fine gravel

LEAN CLAY - very stiff, moist, brown

Alternating with layers of Lean Clay with Sand, hard, reddish
brown with gray mottling, trace fine slate gravel

Becomes stiff, brown, trace fine sand, some calcium
carbonate nodules
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
3/8/2011 - 3/10/2011
GROUND-WATER READINGS
Groundwater overflowing to surface on 3/29/2011. Montoring well was installed
on 3/10/2011. See well construction diagram for G-174A.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

270 feet

G-174A
(Continued)

LOG OF BORING

BORING NO.
LA

 M
ET

R
O

 P
B

-T
U

N
N

EL
 Z

O
N

E 
 S

:\7
01

31
 G

EO
TE

C
H

\G
IN

TW
\L

IB
R

A
R

Y
 M

A
C

TE
C

 JU
N

E2
01

1.
G

LB
G

:\P
R

O
JE

C
T_

D
IR

EC
TO

R
IE

S\
49

53
\2

01
0\

10
15

61
_M

ET
R

O
_W

ES
TS

ID
E_

EX
TE

N
SI

O
N

\6
.2

.3
.1

 G
EO

TE
C

H
N

IC
A

L 
D

ES
IG

N
\3

.2
 A

LL
 F

IE
LD

 N
O

TE
S\

G
IN

T 
LO

G
\N

EW
 T

EM
PL

A
TE

 - 
M

A
R

C
H

 1
4,

 2
01

1\
49

53
-1

0-
15

61
_(

16
1-

18
1)

.G
PJ

  1
0/

21
/1

1

D
EP

TH
 (f

t)

45

50

55

60

65

70

75

80

TH
IS

 R
EC

O
R

D
 IS

 A
N

 IN
TE

R
PR

ET
A

TI
O

N
 O

F 
SU

B
SU

R
FA

C
E 

C
O

N
D

IT
IO

N
S 

A
T 

TH
E 

EX
PL

O
R

A
TI

O
N

 L
O

C
A

TI
O

N
. L

A
TI

TU
D

E 
A

N
D

 L
O

N
G

IT
U

D
E 

O
F 

B
O

R
IN

G
 L

O
C

A
TI

O
N

 S
H

O
W

N
 O

N
 L

O
G

S 
A

R
E 

A
PP

R
O

X
IM

A
TE

.
SU

B
SU

R
FA

C
E 

C
O

N
D

IT
IO

N
S 

A
T 

O
TH

ER
 L

O
C

A
TI

O
N

S 
A

N
D

 A
T 

O
TH

ER
 T

IM
ES

 M
A

Y
 D

IF
FE

R
.  

IN
TE

R
FA

C
ES

 B
ET

W
EE

N
 S

TR
A

TA
 A

R
E 

A
PP

R
O

X
IM

A
TE

.  
TR

A
N

SI
TI

O
N

S 
B

ET
W

EE
N

 S
TR

A
TA

 M
A

Y
 B

E 
G

R
A

D
U

A
L.

Field Tech:   DW
Prepared/Date:   JF  5/18/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.60b
MTA Westside Subway Extension

Los Angeles, California
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Becomes hard, grayish brown, with thin layers of Poorly
Graded Sand, trace gravel (up to 3/8 inch in size)

Becomes stiff, gray, some calcium carbonate nodules

Alternating with layers of Sandy Lean Clay, hard, brown
with
gray mottling, fine sand

Becomes grayish brown, trace fine sand, trace gravel

Becomes light brown to gray, fine sand

CLAYEY SAND - dense, moist, gray, fine to medium-grained,
trace gravel (up to 3/4 inch in size)

LEAN CLAY - hard, moist, gray, some iron oxide stains

Becomes brown to gary, fine to medium sand

SILTY SAND - medium dense, moist, dark brown,
fine-grained
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
3/8/2011 - 3/10/2011
GROUND-WATER READINGS
Groundwater overflowing to surface on 3/29/2011. Montoring well was installed
on 3/10/2011. See well construction diagram for G-174A.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

270 feet

G-174A
(Continued)
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(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.60c
MTA Westside Subway Extension

Los Angeles, California
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Thin layer of Lean Clay, very stiff, light brown to gray,
with iron oxide stains

END OF BORING AT 121 FEET

NOTES:

Hand augered upper 4 feet to avoid damage to utilities. Boring
G-174 was terminated due to loss of SPT sampler in the hole.
Boring G-174A was started in close proximity to G-174 and
sampled from 74 feet to 121 feet. Boring was converted into a
monitoring well with 2 piezometers per attached well detail.

"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 Ionization Detector used for OVA readings
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
3/8/2011 - 3/10/2011
GROUND-WATER READINGS
Groundwater overflowing to surface on 3/29/2011. Montoring well was installed
on 3/10/2011. See well construction diagram for G-174A.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

270 feet

G-174A
(Continued)
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MTA Westside Subway Extension

Los Angeles, California



EL
EV

A
TI

O
N

 (f
t)

300

295

290

285

280

275

270

265

11.9

8.4

15.4

28.7

10.7

23.2

24.5

22

SM
SM

ML

SM

ML

CL

SP

CL

ML

CL/

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Push

27

37

19

119

-

111

-

111

-

103

20

14

16

3-inch thick Asphalt Concrete over 3½-inch thick Base Course
FILL [Af]
SILTY SAND - moist, brown, fine-grained, trace fine gravel
QUATERNARY OLDER ALLUVIUM [Qalo]
SILTY SAND - moist, brown, fine-grained, trace coarse, trace
fine gravel
SANDY SILT - very soft, moist, olive brown, trace fine gravel

Becomes brown

SILTY SAND - medium dense, moist, dark brown, fine to
coarse-grained, fine gravel

Thin layer of Sandy Silt, more gravel

SANDY SILT with GRAVEL - very stiff, moist, brown, fine
sand

LEAN CLAY - stiff, moist, brown

Thin layer of Silt

POORLY GRADED SAND - dense, moist, brown, fine to
coarse-grained, trace medium to coarse gravel

SANDY LEAN CLAY - very stiff, moist, olive brown and gray
mottling

SANDY SILT - very stiff, moist, olive brown to brown

LEAN to FAT CLAY - hard, moist, brown
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/15/2011 - 12/17/11
GROUND-WATER READINGS
Drilling mud bailed on 12/17/2010. Ground-water level measured at 42 feet
below the ground surface 50 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

302 feet
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Figure:  A-2.61a
MTA Westside Subway Extension

Los Angeles, California



EL
EV

A
TI

O
N

 (f
t)

260

255

250

245

240

235

230

225

12.4

13.8

-

19.8

18.5

13.6

18.9

11.7

CH

SM

ML

CL/
CH

SM

CL

SM

ML

SM

0.0

0.0

0.0

0.0

0.0

0.0

0.0

27

26

46

39

-

120

-

107

-

106

-

115

47

50/4"

35

73/11"

SILTY SAND with GRAVEL - moist, olive gray, fine to
coarse-grained

SANDY SILT - very stiff, moist, brown, iron oxide stains

(Sample not recovered)
Becomes hard

LEAN to FAT CLAY - very stiff, moist, brown

Becomes hard, iron oxide stains, trace gravel

SILTY SAND - moist, brown, fine to medium-grained, trace
gravel (up to 3/4 inch in size)
SANDY LEAN CLAY - hard, moist, brown, trace fine gravel

SILTY SAND - moist, brown, fine-grained

SANDY SILT - hard, moist, brown, slate fragments (up to 2
inches in size)

SILTY SAND with GRAVEL - dense, moist, dark brown, fine
to coarse-grained, medium to coarse gravel

Alternating with layers of Sandy Silt
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/15/2011 - 12/17/11
GROUND-WATER READINGS
Drilling mud bailed on 12/17/2010. Ground-water level measured at 42 feet
below the ground surface 50 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

302 feet

G-175
(Continued)
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Figure:  A-2.61b
MTA Westside Subway Extension

Los Angeles, California
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LEAN to FAT CLAY - hard, moist, olive brown

SANDY LEAN CLAY - hard, moist, brown with gray mottling

Becomes olive brown, some sand lenses

POORLY GRADED SAND with SILT - very dense, moist,
brown, fine to coarse-grained, iron oxide stains

LEAN CLAY - very stiff, moist, olive gray, trace iron oxide
stains

FAT CLAY - hard, moist, olive gray, trace sand

LEAN CLAY with SAND - hard, moist, slate gravel, some
sandstone fragments (up to 1-1/2 inches in size)

SILTY SAND with GRAVEL - moist, brown

SANDY LEAN CLAY - hard, moist, olive gray, medium to
coarse sand, trace gravel

Shale fragments (up to 1/2 inch in size)
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/15/2011 - 12/17/11
GROUND-WATER READINGS
Drilling mud bailed on 12/17/2010. Ground-water level measured at 42 feet
below the ground surface 50 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

302 feet

G-175
(Continued)
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(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.61c
MTA Westside Subway Extension

Los Angeles, California
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Becomes olive brown, sand lenses, abundant shale
fragments, trace gravel (up to 3/8 inch in size)

SANDY SILT - hard, moist, olive brown, some clay

SILTY SAND - very dense, moist, brown, fine to
medium-grained, trace coarse, trace gravel (up to 3/8 inch in
size)

SANDY SILT - hard, moist, olive brown, medium sand, shale
fragments

Fine to medium sand, trace slate fragments,
trace gravel (up to 1/2 inch in size)

SILTY SAND - medium dense, moist, brown, fine to
medium-grained, trace slate fragments, trace gravel (up to 3/4
inch in size)
(Disturbed sample)

LEAN CLAY - hard, moist, olive gray

LEAN to FAT CLAY - very stiff, moist, olive gray

Becomes hard

END OF BORING AT 151½ FEET
NOTES:
Hand augered upper 5 feet to avoid damage to utilities.
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
12 inches using a 340 pound hammer falling 18 inches

**Photo Ionization Detector used for OVA readings
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/15/2011 - 12/17/11
GROUND-WATER READINGS
Drilling mud bailed on 12/17/2010. Ground-water level measured at 42 feet
below the ground surface 50 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

302 feet

G-175
(Continued)
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Field Tech:   DW
Prepared/Date:   JF  3/14/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561 Figure:  A-2.61d
MTA Westside Subway Extension

Los Angeles, California
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12-inch thick Asphalt Concrete, No Base Course
QUATERNARY YOUNGER ALLUVIUM [Qal]
SANDY SILT - moist, light brown with some reddish brown

Thin layer of Silty Sand, fine to medium-grained

Some very small slate fragments

SILTY SAND - very loose, moist, olive gray, fine to
medium-grained, some coarse, some slate gravel (up to 1/4
inch in size)

QUATERNARY OLDER ALLUVIUM [Qalo]
SILT - very stiff, moist, olive brown, trace sand, trace iron
oxide stains

Slighthly clayier

LEAN CLAY - hard, moist, olive brown, trace sand and slate
gravel

SILTY SAND - dense, moist, olive brown, fine to
medium-grained, some coarse, with clay

LEAN CLAY - hard, moist, olive gray, trace sand, trace iron
oxide stains

Becomes very stiff, more fine to medium sand

Becomes hard, with thin layer of Well Graded Sand with Silt
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/27/2010 and
12/30/2010
GROUND-WATER READINGS
Drilling mud bailed on 12/30/2010. Ground-water level measured at 29 feet
below the ground surface 45 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

294 feet
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Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.62a
MTA Westside Subway Extension

Los Angeles, California
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SANDY LEAN CLAY - hard, moist, brown

Trace gravel (up to 3/4 inch in size)
(Disturbed sample)

Trace slate gravel (up to 1/8 inch in size)

SILTY SAND - medium dense, moist, light brown, fine to
medium-grained, some coarse, with clay, trace gravel (up to
1/8 inch in size)

Thin layer of Poorly Graded Sand

LEAN CLAY with SAND - hard, moist, olive brown to brown,
fine sand

Alternating with Clayey Sand lenses

SILT - hard, moist, gray, trace iron oxide stains

SANDY LEAN CLAY - hard, moist, olive brown to brown,
trace iron oxide stains
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/27/2010 and
12/30/2010
GROUND-WATER READINGS
Drilling mud bailed on 12/30/2010. Ground-water level measured at 29 feet
below the ground surface 45 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

294 feet

G-176
(Continued)

LOG OF BORING

BORING NO.
LA

 M
ET

R
O

 P
B

-T
U

N
N

EL
 Z

O
N

E 
 S

:\7
01

31
 G

EO
TE

C
H

\G
IN

TW
\L

IB
R

A
R

Y
 M

A
C

TE
C

 JU
N

E2
01

1.
G

LB
G

:\P
R

O
JE

C
T_

D
IR

EC
TO

R
IE

S\
49

53
\2

01
0\

10
15

61
_M

ET
R

O
_W

ES
TS

ID
E_

EX
TE

N
SI

O
N

\6
.2

.3
.1

 G
EO

TE
C

H
N

IC
A

L 
D

ES
IG

N
\3

.2
 A

LL
 F

IE
LD

 N
O

TE
S\

G
IN

T 
LO

G
\N

EW
 T

EM
PL

A
TE

 - 
M

A
R

C
H

 1
4,

 2
01

1\
49

53
-1

0-
15

61
_(

16
1-

18
1)

.G
PJ

  1
0/

18
/1

1

D
EP

TH
 (f

t)

45

50

55

60

65

70

75

80

TH
IS

 R
EC

O
R

D
 IS

 A
N

 IN
TE

R
PR

ET
A

TI
O

N
 O

F 
SU

B
SU

R
FA

C
E 

C
O

N
D

IT
IO

N
S 

A
T 

TH
E 

EX
PL

O
R

A
TI

O
N

 L
O

C
A

TI
O

N
. L

A
TI

TU
D

E 
A

N
D

 L
O

N
G

IT
U

D
E 

O
F 

B
O

R
IN

G
 L

O
C

A
TI

O
N

 S
H

O
W

N
 O

N
 L

O
G

S 
A

R
E 

A
PP

R
O

X
IM

A
TE

.
SU

B
SU

R
FA

C
E 

C
O

N
D

IT
IO

N
S 

A
T 

O
TH

ER
 L

O
C

A
TI

O
N

S 
A

N
D

 A
T 

O
TH

ER
 T

IM
ES

 M
A

Y
 D

IF
FE

R
.  

IN
TE

R
FA

C
ES

 B
ET

W
EE

N
 S

TR
A

TA
 A

R
E 

A
PP

R
O

X
IM

A
TE

.  
TR

A
N

SI
TI

O
N

S 
B

ET
W

EE
N

 S
TR

A
TA

 M
A

Y
 B

E 
G

R
A

D
U

A
L.

Field Tech:   AR/DW
Prepared/Date:   JF  3/16/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.62b
MTA Westside Subway Extension

Los Angeles, California
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Becomes light gray

SILTY SAND - dense, wet, brown, fine to coarse-grained

Slightly clayier, trace gravel (up to 1/2 inch in size)

SILT - moist, brown, some clay

SANDY SILTY CLAY - hard, moist, olive brown, trace sand

Becomes gray

SANDY LEAN CLAY - hard, moist, olive brown, trace slate
gravel (up to 3/8 inch in size)

SILT - moist, medium gray, trace gravel, some clay

CLAYEY SAND - dense, moist, light gray, fine to
medium-grained, some coarse, trace gravel (up to 3/8 inch in
size)

Becomes very dense
(Sample not recovered)

(Sample not recovered)

SILTY SAND - very dense, moist, gray, fine to
medium-grained, trace gravel (up to 1/2 inch in size)
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/27/2010 and
12/30/2010
GROUND-WATER READINGS
Drilling mud bailed on 12/30/2010. Ground-water level measured at 29 feet
below the ground surface 45 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

294 feet

G-176
(Continued)
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Field Tech:   AR/DW
Prepared/Date:   JF  3/16/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.62c
MTA Westside Subway Extension

Los Angeles, California
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SILTY, CLAYEY SAND - dense, moist to wet, gray,
fine-grained, with gravel (up to 2 inches in size), trace iron
oxide stains

POORLY GRADED SAND - moist, dark gray, medium to
coarse-grained, some gravel (up to 3/4 inch in size)

SANDY LEAN CLAY - hard, moist, brown, with alternating
layers of Clayey Sand

END OF BORING AT 131 FEET

NOTES:

Hand augered upper 5 feet to avoid damage to utilities.
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
12 inches using a 340 pound hammer falling 18 inches.

**Photo Ionization Detector used for OVA readings

Downhole Tests: PMT = Pressuremeter, NV = Noise/Vibration
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/27/2010 and
12/30/2010
GROUND-WATER READINGS
Drilling mud bailed on 12/30/2010. Ground-water level measured at 29 feet
below the ground surface 45 minutes after bailing of drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

294 feet

G-176
(Continued)
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Field Tech:   AR/DW
Prepared/Date:   JF  3/16/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561 Figure:  A-2.62d
MTA Westside Subway Extension

Los Angeles, California
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3-inch thick Asphalt Concrete
FILL [Af]
QUATERNARY OLDER ALLUVIUM [Qalo]
SILTY SAND - damp to moist, brown,  fine to
medium-grained, trace gravel

SANDY LEAN CLAY - very stiff, moist, brown, fine sand

CLAYEY SAND - medium dense, moist, brown, fine to coarse
gravel

Becomes loose

SILTY SAND - very dense, moist, brown, fine-grained

LEAN CLAY - hard, moist, brown, trace fine gravel

SANDY SILT - hard, moist, greenish gray, fine sand, trace
clay
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/13/2010 - 12/15/2010
GROUND-WATER READINGS
Ground-water level measured at 42 feet below the ground surface after bailing of
drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

305 feet

G-177
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Figure:  A-2.63a
MTA Westside Subway Extension

Los Angeles, California
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Thin layer of Poorly Graded Sand
SANDY LEAN CLAY - hard, brown, with alternating layers
of Sandy Silt

SILT - hard, moist, brown, trace sand, some clay

SILTY SAND - dense, wet, brown, fine-grained, trace gravel

SILTY, CLAYEY SAND - medium dense, wet, brown, coarse
gravel

SANDY SILT - very stiff, moist, brown, fine sand

CLAYEY SAND -  dense, wet, brown, fine to medium-grained

SANDY LEAN CLAY - hard, moist, brown, fine sand

FAT CLAY - very stiff, moist, dark brownish gray
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/13/2010 - 12/15/2010
GROUND-WATER READINGS
Ground-water level measured at 42 feet below the ground surface after bailing of
drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

305 feet

G-177
(Continued)
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Figure:  A-2.63b
MTA Westside Subway Extension

Los Angeles, California
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SILT - hard, moist, gray, some clay

SANDY LEAN CLAY - hard, moist, brown

SANDY SILT - hard, moist, gray, trace fine gravel

Becomes light brown

SILT - hard, brown, moist, trace gravel, with alternating layers
of Silty Clay

CLAYEY SAND - dense, wet, brown, trace fine stains

Becomes very dense, gray, trace gravel (up to 3/8 inch
in size)

Increased gravel content

SILTY SAND - very dense, wet, gray, fine-grained, trace
gravel (up to 3/8 inch in size)

SANDY SILT - hard, moist, gray

LEAN CLAY with SAND - hard, moist, gray

POORLY GRADED SAND - very dense, wet, some clay, trace
gravel

SILTY SAND - very dense, wet, dark brown, fine to
coarse-grained, trace gravel (up to 1/2" in size)

(Sample not recovered)
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/13/2010 - 12/15/2010
GROUND-WATER READINGS
Ground-water level measured at 42 feet below the ground surface after bailing of
drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

305 feet

G-177
(Continued)
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Figure:  A-2.63c
MTA Westside Subway Extension

Los Angeles, California
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Some gravel (up to 3/4 inch in size)

Some gravel (up to 1/2 inch in size)

POORLY GRADED SAND with SILT - very dense, wet, dark
brown, fine to coarse-grained, trace gravel

(Sample not recovered)
Becomes dense

SILTY SAND - very dense, wet, dark brown, fine to
coarse-grained, trace gravel
END OF BORING AT 141 FEET

NOTES:

Hand augered upper 5 feet to avoid damage to utilities.
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 12
inches using a 340 pound automatic hammer falling 18

inches

**Photo Ionization Detector used for OVA readings
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
12/13/2010 - 12/15/2010
GROUND-WATER READINGS
Ground-water level measured at 42 feet below the ground surface after bailing of
drilling mud.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

305 feet

G-177
(Continued)
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Field Tech:   DW
Prepared/Date:   JF  2/2/2011
Checked/Date:   LT/PE  9/20/2011

Project No.:  4953-10-1561 Figure:  A-2.63d
MTA Westside Subway Extension

Los Angeles, California

T
un

ne
l



EL
EV

A
TI

O
N

 (f
t)

325

320

315

310

305

300

295

290

8.2

14.4

18.5

17.0

16.9

19.4

14.3

52

45

SW-
SM

SW

SW

CL

ML

CL

SM

CL

0.6

0.6

1.1

0.7

0.6

0.3

1.2

28

7

35

49

119

-

109

-

113

-

109

27

19

45

4-inch thick Asphalt Concrete over 8-inch thick Portland
Cement Concrete, No Base Course
QUATERNARY OLDER ALLUVIUM [Qalo]
WELL GRADED SAND with SILT - moist, brown, fine to
coarse-grained, trace gravel

WELL GRADED SAND - medium dense, moist, brown, fine
to coarse-grained, trace gravel (up to 3/4 inch in size)

Some slate gravel (up to 3 inches in size)

WELL GRADED SAND with GRAVEL - medium dense,
moist, brown, fine to coarse-grained, gravel (up to 3/4 inch in
size)

LEAN CLAY - medium stiff, moist, reddish brown, porous

Becomes very stiff, brown, trace slate gravel

Thin layer of Clayey Sand

Trace gravel, cobble (up to 4 inches in size)

SANDY SILT - hard, moist, trace gravel

LEAN CLAY - hard, moist, brown, trace sand

SILTY SAND - dense, moist, brown, fine to medium-grained,
trace gravel, slightly porous

LEAN CLAY - hard, moist, brown, trace gravel
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/17/2011 - 1/18/2011
GROUND-WATER READINGS
Ground-water level not measured.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

326 feet

G-178
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Field Tech:   AR
Prepared/Date:   JF  3/17/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.64a
MTA Westside Subway Extension

Los Angeles, California
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Becomes reddish brown

WELL GRADED SAND - moist, brown, fine to
coarse-grained, some gravel

Becomes very dense, with gravel (up to 1/2 inch in size)

SANDY SILT - moist, brown, some clay

CLAYEY SAND - dense, moist, brown, fine to
medium-grained, some coarse sand, trace gravel

WELL GRADED SAND - dense, moist, light brown to
brownish orange, fine to coarse-grained, some gravel

Becomes very dense, brown, with gravel (up to 1 inch in size)

Thin layer of Silty Sand

SILT - very stiff, moist, dark brown to reddish brown, trace
sand, some clay

SILTY SAND - very dense, moist, brown, fine to
coarse-grained, some gravel (up to 1/2 inch in size)

CLAYEY SAND - dense, moist, brown, fine to
medium-grained

SANDY LEAN CLAY - hard, moist, brown, trace gravel (up
to 3/8 inch in size)

CLAYEY SAND - very dense, moist, brown, fine to
coarse-grained, trace gravel (up to 3/8 inch in size)

SANDY LEAN CLAY - hard, moist, brown, trace gravel (up
to 1/2 inch in size)

Alternating with layers of Sandy Silt

CLAYEY SAND - dense, moist, brown, fine to coarse-grained,
some gravel
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/17/2011 - 1/18/2011
GROUND-WATER READINGS
Ground-water level not measured.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

326 feet

G-178
(Continued)
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Field Tech:   AR
Prepared/Date:   JF  3/17/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.64b
MTA Westside Subway Extension

Los Angeles, California
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Becomes very dense, fine to coarse-grained, some medium,
trace gravel

POORLY GRADED SAND with SILT and GRAVEL - very
dense, moist, brown, fine to coarse-grained, gravel (up to 3/4
inch in size)

SILTY SAND with GRAVEL - very dense, moist, brown, fine
to medium-grained

Some slate gravel (up to 3/4 inch in size)

LEAN CLAY - hard, moist, brown, trace gravel

SILTY SAND - very dense, moist, brown, fine to
medium-grained, trace gravel (up to 3/4 inch in size)

SILT- hard, moist, brown, with sand, some clay

SILTY SAND - very dense, moist, brown, fine to
medium-grained, trace slate gravel

SILT - hard, moist, brown, trace gravel, trace sand, some clay

END OF BORING AT 110 FEET
NOTES:
Hand augered upper 5 feet to avoid damage to utilities.
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
12 inches using a 300 pound hammer falling 18 inches

**Photo Ionization Detector used for OVA readings

Downhole Test: NV = Noise/Vibration

SA
M

PL
E 

LO
C

.

Sta 776+5, Lt 15 feet
HOLE DIAMETER
4-7/8 inches

GROUND EL.

M
O

IS
TU

R
E 

C
O

N
TE

N
T

(%
 o

f d
ry

 w
t.)

PE
R

C
EN

T 
PA

SS
IN

G
N

o.
 2

00
 S

IE
V

E

D
O

W
N

H
O

LE
 T

ES
TS

O
V

A
 (p

pm
)*

*

B
LO

W
 C

O
U

N
T*

(b
lo

w
s/

ft)

D
R

Y
 D

EN
SI

TY
(p

cf
)

"N
" 

V
A

LU
E

ST
D

.P
EN

.T
ES

T

C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/17/2011 - 1/18/2011
GROUND-WATER READINGS
Ground-water level not measured.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

326 feet

G-178
(Continued)
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Field Tech:   AR
Prepared/Date:   JF  3/17/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561 Figure:  A-2.64c
MTA Westside Subway Extension

Los Angeles, California

N
V



EL
EV

A
TI

O
N

 (f
t)

335

330

325

320

315

310

305

14.0

10.8

13.3

8.9

14.4

14.4

15.9

19

SM

CL

ML

SM

SP

SM

CL

0.0

0.0

0.1

0.1

0.0

0.0

0.0

27

34

24

68

118

120

-

114

-

117

-

34

24

44

6-inch thick Asphalt Concrete over 12-inch thick Portland
Cement Concrete, No Base Course
FILL [Af] - SILTY SAND - dark brown, trace gravel
QUATERNARY OLDER ALLUVIUM [Qalo]
LEAN CLAY - brown to olive brown, trace slate gravel, trace
fine sand

SANDY SILT - very stiff, moist, reddish brown, with slate
gravel

SILTY SAND - dense, moist, brown, fine to medium-grained,
with gravel (up to 1/2 inch in size)

Becomes fine to coarse-grained, trace gravel (up to 1/4 inch
in size)

Becomes medium dense, trace coarse sand, trace gravel
(up to 3/4 inch in size)

POORLY GRADED SAND - medium dense, moist, brown,
fine to medium-grained, trace fine gravel

SILTY SAND - medium dense, moist, light brown to light
reddish brown, fine-grained, trace medium sand, trace fine
gravel

Becomes very dense, brown, fine to medium-grained,
with gravel (1/2 inch to 3/4 inch in size)

SANDY LEAN CLAY - hard, moist, brown
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/17/2011 - 1/20/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/19/2011. Ground-water level measured at 34 feet on
1/20/2011. Monitoring well was installed on 1/20/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

340 feet

G-179
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Field Tech:   DW
Prepared/Date:   JF  3/23/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.65a
MTA Westside Subway Extension

Los Angeles, California
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Becomes very stiff

LEAN CLAY - very stiff, moist, brown

Trace fine sand, trace gravel (1/4 inch in size)

(Sample not recovered)

CLAYEY SAND with GRAVEL - medium dense, moist,
brown, fine to coarse-grained, gravel (up to 3/4 inch in size)

POORLY GRADED SAND with GRAVEL - very dense,
moist, brown, fine-grained

SANDY LEAN CLAY - hard, moist, brown, trace gravel (up
to 3/8 inch in size)

CLAYEY SAND - dense, moist, brown, fine to coarse-grained,
trace gravel (up to 1/2 inch in size)
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/17/2011 - 1/20/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/19/2011. Ground-water level measured at 34 feet on
1/20/2011. Monitoring well was installed on 1/20/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

340 feet
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(Continued)
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Field Tech:   DW
Prepared/Date:   JF  3/23/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.65b
MTA Westside Subway Extension

Los Angeles, California
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(Disturbed sample)

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

SANDY LEAN CLAY - hard, moist, brown

CLAYEY SAND - very dense, moist, brown, fine-grained,
trace fine slate gravel (up to 3/4 inch in size)

SILTY SAND - dense, moist, brown, fine-grained, trace gravel
(up to 1/2 inch in size)

(Little recovery, disturbed sample)

Alternating with layers of Poorly Graded Sand with Silt,
very dense, moist, brown, with gravel
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/17/2011 - 1/20/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/19/2011. Ground-water level measured at 34 feet on
1/20/2011. Monitoring well was installed on 1/20/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

340 feet

G-179
(Continued)
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Field Tech:   DW
Prepared/Date:   JF  3/23/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561

(CONTINUED ON FOLLOWING FIGURE)

Figure:  A-2.65c
MTA Westside Subway Extension

Los Angeles, California
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LEAN CLAY - hard, moist, brown

END OF BORING AT 121½ FEET

NOTES:

Hand augered upper 5 feet to avoid damage to utilities.
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
12 inches using a 340 pound hammer falling 18 inches

**Photo Ionization Detector used for OVA readings

Downhole Test: PMT = Pressuremeter
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C & L Drilling / Mayhew 1000
DRILLING METHOD
Rotary Wash
DATES DRILLED
1/17/2011 - 1/20/2011
GROUND-WATER READINGS
Drilling mud bailed on 1/19/2011. Ground-water level measured at 34 feet on
1/20/2011. Monitoring well was installed on 1/20/2011.

BOREHOLE LOCATION

DRILLING COMPANY/DRILLING EQUIPMENT

340 feet

G-179
(Continued)
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Field Tech:   DW
Prepared/Date:   JF  3/23/2011
Checked/Date:   LT/PE  9/22/2011

Project No.:  4953-10-1561 Figure:  A-2.65d
MTA Westside Subway Extension

Los Angeles, California




