APPENDIX B MONITORING WELL DIAGRAMS

Appendix B

Figure B-1: Gas/Groundwater Monitoring Well Diagrams (ACE Phase)
Figure B-2: Gas/Groundwater Monitoring Well Diagrams (PE Phase)
Figure B-3: Gas/Groundwater Monitoring Well Diagrams (Adv. PE Phase)

WESTSIDE PURPLE LINE EXTENSION PROJECT







BORING G-11 MONITORING WELL DETAIL

8" @ CAST IRON GROUND SURFACE
DEPTH TRAFFIC COVER (ASPHALT CONCRETE)
FT.BGS
07 WATER-TIGHT LOCKING CAP
TOP OF CASING ELEVATION
4 TO 6" BELOW GROUND SURFACE (BGS)
*] 474" @ BOREHOLE
(0'-91.5' BGS)
1" @ SCHD. 80 PVC BLANK SOLID CASING
10 7 (0'- 27.5' BGS)
re
N
15 o BENTONITE-CEMENT GROUT
(14" - 25' BGS)
20
MONTEREY SAND PACK # 3
(25'- 34' BGS)
25 | ’%
30 > - ; 1" @ THREADED SCHD. 80 PVC w/ 0.020" SLOTS
© = (27.5'- 32.5' BGS)
= SILT TRAP AT BOTTOM OF CASING
(32.5'BGS)
35
40 1" @ SCHD. 80 PVC BLANK SOLID CASING
(0' - 55'BGS)
BENTONITE SLURRY SEAL
(34'-53' BGS)
454 o
>
50
MONTEREY SAND PACK # 3
/ (53' - 62' BGS)
55 % =
_ _ = 1" @ THREADED SCHD. 80 PVC w/ 0.020" SLOTS
@ © = (55' - 60' BGS)
60 =
D T~ SILT TRAP AT BOTTOM OF CASING
: (60' BGS)
il N N N N
- 80
5
H
< Vertical Scale: 1" =10'-0"
57 Horizontal Scale Exaggerated
¢ 85 |
1
Key
g BGS  Below Ground Surface
90 TOC  Top Of Casing
E B BOTTOM OF BORE HOLE ' Feet
2 (91.5' BGS)
R " Inches
% WELL NO.: G-11 | orawn: L. Morl
¥ N : - Morley MTA WESTSIDE SUBWAY EXTENSION
] 3 INSTALLED: 06/15/2009 | cHkD: Jag Parsons Brinckerhoff
: ame SCALE: 1" = 10" Vertical DATE: December 2, 2011 FIGURE NO.
& DRILL CO: C8L Pacific | tecHnioue:  Rotary-Wash WELL CONSTRUCTION B 1 1
X FIELD PERSONNEL: A. Recio DETAIL .
gt AMEC Environment & Infrastructure - - L
% § 5628 E. Slauson Avenue, Los Angeles, California 90040 PROJECT NAME: MTA Westside SUbWay Extension Groundwater Monltorlng We” PROJECT NO.
£ § Phone (323) 889-5300 Fax (323) 889-5398 Y p—— Wishire and Beverly, Los Angeles, CA 4953-11-1421




BORING M-17 MONITORING WELL DETAIL e oo g

ET| E Key
8" @ CAST IRON GROUND SURFACE
DEPTH TRAFFIC COVER (ASPHALT CONCRETE) BGS  Below Grou.nd Surface
FT.BGS TOC  Top Of Casing
0+ .
9" SHEET METAL CASING Feet
" Inches
GAS-TIGHT QUICK CONNECT FITTINGS
5
e COLOR CODED PET TUBING
(MULTIPLE TUBES)
104 BENTONITE GROUT (PELLETS)
(1'- 13 BGS)
15 . & VAPOR PROBE SET (GREEN)
5 N (@ 15' BGS)
3‘7
MONTEREY SAND PACK # 3
(13'- 17' BGS)
20 ©
BENTONITE GROUT (PELLETS)
. (17" - 23' BGS)
25 . &) VAPOR PROBE SET (RED)
5 N (@ 25'BGS)
3‘7
MONTEREY SAND PACK # 3
(23' - 27' BGS)
30

35 \/\
— % % .

91"
36'

5561

BENTONITE GROUT (PELLETS)
(27' - 63' BGS)

60+ -

N VAPOR PROBE SET (BLUE)
(@ 65' BGS)

3‘7
\ MONTEREY SAND PACK # 3

(63'- 67' BGS)

70—
8" @ BOREHOLE

S

(0'- 91' BGS)

1" @ SCHD. 80 PVC BLANK SOLID CASING

75+ (0" - 85' BGS)

17

BENTONITE CEMENT GROUT
(67' - 84' BGS)

80
1" @ THREADED SCHD. 80 PVC w/ 0.010" SLOTS
(85'- 90' BGS)

Wells.dwg [M17]

85 MONTEREY SAND PACK # 3
(84'-91' BGS)

11-1421_(ACE,

VAPOR PROBE SET (YELLOW)
(@ 90’ BGS)

90 BOTTOM OF BORE HOLE

> > (91'BGS)

LTTITING ]

AD!

WELL NO: M-17 | orawn: L. Morley MTA WESTSIDE SUBWAY EXTENSION
INSTALLED: 06/28/2009 | cHkD: Jag Parsons Brinckerhoff

421

ame@ SCALE: 1"=10" Vertical | oATe:  December 2, 2011 FIGURE NO.
DRILL CO.: TECHNIQUE: WELL CONSTRUCTION

Phone (323) 889-5300 Fax (323) 889-5398 4953-11-1421

Date: December 01,2011 - 11:08pm  By: LAMORLEY

Cascade Drilling Hollow Stem B 1 2
| el Ko DETAIL :
g AMEC Environment & Infrastructure - - L
% 5628 E. Slauson Avenue, Los Angeles, California 90040 PROJECT NAME: MTA Westside SUbWay Extension Methane Gas Monltorlng We” PROJECT NO.

weLL LocaTion: — Wilshire & South Stanley, Los Angeles, CA




11-1421_(PE)Wells.dwg [G139]

AD!

GROUNDWATER OBSERVATION WELL G-139

011\111421

Date: December 01,2011 - 9:40pm  By: LAMORLEY

Path: G:\4953

CAST IRON GROUND SURFACE
TRAFFIC COVER (ASPHALT CONCRETE)
0- o = c
‘3# 1"
5
N =
N
10
A
V \/\
/\
V| \/\
20 A. TOTAL DEPTH OF BORING: 111.5'BGS
B. DIAMETER OF BORING: 8'@®, 4%"@ AT BOTTOM 5.5'
“ DRILLING METHOD: ROTARY-WASH
25
C. TOP OF BOX ELEVATION: NA
3la
o D. CASING LENGTH: 50' (A), 80' (B)
MATERIAL: PVC
30
E. CASING DIAMETER: 2"@ (EACH)
b
1) F. DEPTH TO TOP OF SCREEN: 25' (A) & 75' (B)
35+ Zz
[}
5 G. PERFORATION LENGTH: 25'(A), 5' (B)
- ol o PERFORATION SIZE: 0.020" SLOTS
-
40| H. SUBSURFACE SEAL: 1' CONCRETE, 6' GROUT
2la I.  SEAL: 1'-23', 53'-73', 83-111.5' (BGS)
MATERIAL: HYDRATED BENTONITE (CHIPS)
45 o I1. 123"  BENTONITE CEMENT GROUT OVER
“|< 1' OF BENTONITE CHIPS HYDRATED
- l2. 53'-73": BENTONITE CHIPS HYDRATED
I3. 83'-111.5' BENTONITE CHIPS HYDRATED
50 »
. J. SAND PACK: 23-53', 73-83' (BGS)
® MATERIAL: # 3 SAND PACK
w/ TRANSITION SAND AT TOP AND FILTER FABRIC
SOCK PLACED OVER SCREEN
55 Ji. 23-53'
AN J2. 73-83'
V \/\
\/\ \/\ K. WATER LEVELS ON 07/29/2011 WERE AS FOLLOWS:
704 <1 A. 36.3 FEET BELOW TOC
o B. 42.2 FEET BELOW TOC
N
75
ols
80
)
85
AN o/
V \Y4 )
A Vertical Scale: 1" =10'-0"
M IS} M Horizontal Scale Exaggerated
105 — | <2
N o
Key
i BGS  Below Ground Surface
110 © TOC  Top Of Casing
i ' Feet
" Inches
WELL NO: G-139 | orawn: L. Morley MTA WESTSIDE SUBWAY EXTENSION
INSTALLED: 05/20/2011 CHKD: Jag Parsons Brinckerhoff
ame SCALE: 1"=10"Vertical | ATE:  December 2, 2011 FIGURENO.
DRILL €O C &L Drilling | tecHnioue:  Rotary-Wash WELL CONSTRUCTION B 2 1
FIELD PERSONNEL: Angel Recio DETAIL .
AMEC Environment & Infrastructure - :
5628 E. Slauson Avenue, Los Angeles, California 90040 PROJECT NAME: MTA WeStSIde SUbWay EXtenS|0n Groundwater ObSerVat'on We” PROJECT NO.
Ph 323) 889-5300 Fax (323) 889-5398 " . . -11-
one (323) 869-5300. Fax (523) 889-5 weLLLocation: — Wilshire west of Altmont, Century City, CA 4953-11-1421




CAST IRON GROUND SURFACE
TRAFFIC COVER (ASPHALT CONCRETE)
0 c
1
5|
o=
10
R o~
15 - 2|8 A. TOTAL DEPTH OF BORING: 150' BGS
B. DIAMETER OF BORING: 8'Q
DRILLING METHOD: ROTARY WASH
20 ys glo
A A C. TOP OF BOX ELEVATION: NA
V V
/\ AN D. CASING LENGTH: 43'(A), 105' (B)
M M MATERIAL: PVC
40
E. CASING DIAMETER: 2'@ (EACH)
_ & F. DEPTH TO TOP OF SCREEN: 15'(A) & 55' (B)
45 3|a
8 G. PERFORATION LENGTH: 28' (A), 50' (B)
b o z PERFORATION SIZE: 0.010" SLOTS
[}
<
50 - © H. SUBSURFACE SEAL: 1' CONCRETE, 6' GROUT
o I, SEAL: 113", 45-50', 110-150' (BGS)
MATERIAL:  HYDRATED BENTONITE (CHIPS)
55| 3l < 1 113" 8' OF BENTONITE CEMENT GROUT
= OVER  4'OF BENTONITE CHIPS HYDRATED
l2. 4550  BENTONITE CHIPS HYDRATED
0c0-0:8 3. 110150 BENTONITE CHIPS HYDRATED
60 - S S
A A %:% J. SAND PACK: 13-45',50-110' (BGS)
\/ \V/ \/\— MATERIAL:  #3 SAND PACK
A A\ A Ji. 13-45'
Vi - V EE J2. 50-110'
95 3|5 B|o 2
J% K. WATER LEVELS ON 04/22/2011 WERE AS FOLLOWS:
jﬁ% A. 26.0 FEET BELOW TOC
= B. 64.5 FEET BELOW TOC
100 - 0
105 52
110
g 115 5
) A 3=
2 vV \/\ .
H /\ \/\ Vertical Scale: 1" =10'-0"
e M Horizontal Scale Exaggerated
£ 145 |
Key
g BGS  Below Ground Surface
150 - TOC  Top Of Casing
2 ' Feet
z " Inches
5
H
3 WELL NO: G-165 | orawn: L. Morley MTA WESTSIDE SUBWAY EXTENSION
] 3 INSTALLED: 03/19/2011 CHKD: H.P./Jag Parsons Brinckerhoff
s ame SCALE: 1"=10'Vertical | oATe:  December 2, 2011 FIGURE NO.
g DRILL €O C &L Drilling | tecHnioue:  Rotary-Wash WELL CONSTRUCTION B 2 2
E FIELD PERSONNEL: Daniel Wader DETAIL L.
g% AMEC Environment & Infrastructure - -
58 5628 E. Slauson Avenue, Los Angeles, California 90040 PROJECT NAME: MTA Westside Subway Extension § Groundwater Observation Well PROJECT NO.
5 Frone (320)856-5300. Fex (320)859-53%8 WeLL LocaTion: Beverly Hills High School, Beverly Hills, CA 4953-11-1421




CAST IRON GROUND SURFACE
TRAFFIC COVER (ASPHALT CONCRETE)
0 c
1
5
o| =
10
" A. TOTAL DEPTH OF BORING: 150' BGS
B. DIAMETER OF BORING: 8'@, 4%"@ BOTTOM 20'
ol ¥ DRILLING METHOD: ROTARY WASH
o0 ;,, =
=
20 = C. TOP OF BOX ELEVATION: NA
S@s
= D. CASING LENGTH: 50' (A), 125' (B)
5 MATERIAL: PVC
25 35 ale £o
A N o E. CASING DIAMETER: 2"@ (EACH)
V \Y
v/\ v/\ F. DEPTH TO TOP OF SCREEN: 20' (A) & 60 (B)
45| Qla
- G. PERFORATION LENGTH: 30' (A), 65' (B)
PERFORATION SIZE: 0.010" SLOTS
H. SUBSURFACE SEAL: 1' CONCRETE, 6' GROUT
50 -
I.  SEAL: 1-17', 51-59', 126'-150' (BGS)
- MATERIAL:  HYDRATED BENTONITE (CHIPS)
[an]
. o® 1. 117" 12' OF BENTONITE CEMENT GROUT
55 Bl < 0| & % OVER  4' OF BENTONITE CHIPS HYDRATED
S l2. 5159  BENTONITE CHIPS HYDRATED
- 1. 126150 BENTONITE CHIPS HYDRATED
= 59'
60 - — J.  SAND PACK: 17-51',59'-126' (BGS)
= MATERIAL:  # 3 SAND PACK
—b Ji 1751
J2. 59'-126'
65 5% oo
A SN K. WATER LEVELS ON 04/22/2011 WERE AS FOLLOWS:
\/ \ A. 43.0 FEET BELOW TOC
A A B. 64.5 FEET BELOW TOC
V| V
120
125+ ,
;',
130 - S
5 135 | Il e
) A\ A
z \% Vv .
5 /\ N Vertical Scale: 1" = 10'-0"
e M M Horizontal Scale Exaggerated
€ 145
Key
g BGS  Below Ground Surface
150 - TOC  Top Of Casing
2 ' Feet
z " Inches
5
E WELL NO.: G-166 | orawn: L. Morl
¥ N : - Morley MTA WESTSIDE SUBWAY EXTENSION
] 3 INSTALLED: 04/20/2011 CHKD: H.P./Jag Parsons Brinckerhoff
s ame SCALE: 1"=10'Vertical | oATe:  December 2, 2011 FIGURE NO.
g DRILL €O C &L Drilling | tecHnioue:  Rotary-Wash WELL CONSTRUCTION B 2 3
E FIELD PERSONNEL: Angel Recio DETAIL "
g% AMEC Environment & Infrastructure - -
58 5628 E. Slauson Avenue, Los Angeles, California 90040 PROJECT NAME: MTA Westside Subway Extension § Groundwater Observation Well PROJECT NO.
5 Frone (320)856-5300. Fex (320)859-53%8 WeLL LocaTion: Beverly Hills High School, Beverly Hills, CA 4953-11-1421




Path: S:\ACAD\2015-105 WSE Purple Line\Well Diagram\4953-11-1423_(PE)Wells(2015.02.05).dwg [M-407]

Date: May 07, 2015 - 1:12pm  By: ogouthier

SOIL GAS/GROUND WATER MONITORING WELL M-407

GROUND SURFACE

6001 Rickenbacker Road
Los Angeles, CA 90040
Phone (323) 889-5300

L csyrateroo

WELL LOCATION:

Constellation Blvd and Century Park East

Soil Gas/Ground Water Monitoring Well

= AFFCQSJO'SSQ W ( (ASPHALT CONCRETE)
0 ~ A. TOTAL DEPTH OF BORING: 100'BGS
T v N
— 1H E 2 B. DIAMETER OF BORING: 11'@
& DRILLING METHOD: HOLLOW STEM AUGER
57 C. TOP OF BOX ELEVATION: ELEV. 281.7'
D. CASING LENGTH: 60' (A), 90' (B)
MATERIAL: PVC
10
E. CASING DIAMETER: 2'@ (EACH)
F. DEPTH TO TOP OF SCREEN: 50' (A) & 80' (B)
G. PERFORATION LENGTH: 10'(A), 10' (B)
35 | PERFORATION SIZE: 0.020" SLOTS
H. SUBSURFACE SEAL: 2' CONCRETE, 6' GROUT
40 I, SEAL: 6'-48', 61'-64', 66'-69', 71'-74', 76.5-78/,
(BGS)
MATERIAL: HYDRATED BENTONITE CHIPS
I1. 6-48" HYDRATED BENTONITE CHIPS
45 N = l2. 6164 HYDRATED BENTONITE CHIPS
ls. 66'-69: HYDRATED BENTONITE CHIPS
la. 71-74" HYDRATED BENTONITE CHIPS
J Is. 76.5-78" HYDRATED BENTONITE CHIPS
50 < = b
% | J.  SAND PACK: 48-61', 64'-66', 69-71', 74-76.5', 78-92'
> | (BGS)
= | MATERIAL: # 3 SAND PACK
5 Ji. 48-61"
55 | = J2. 64'-66'
= Js. 69-71'
= Ji. 74-76.5'
i Js. 78-92'
%,
60 | 5
61' K. ¥"@ POLYETHYLENE TUBING
L. WATER LEVELS ON 4/8/2015 WERE AS FOLLOWS:
64'
65 | —~—— 6" LONG VAPOR PROBE (@ 65' BGS)(GREEN)
66'
A. 59.8 FEET BELOW TOC IN CASING A AND DRY IN
CASING B
4 69'
70 —~— 6" LONG VAPOR PROBE (@ 70' BGS)(RED)
71
74
75 —~—— 6" LONG VAPOR PROBE (@ 75' BGS)(BLUE)
76.5'
78’
80
85
90 90"
92' Vertical Scale: 1" = 10'-0"
Horizontal Scale Exaggerated
95 | Key
BGS  Below Ground Surface
TOC  Top Of Casing
100 - 100" ' Feet
" Inches
v WELLNO.: M-407 | preparepey: KOIKC MTA WESTSIDE EXTENSION
4“ INSTALLED: 03/11/2015 | cHko: F. WANG Parsons Brinckerhoff
amec SCALE: 1"=10'vertical | DATE: May 6, 2015 B 3 1
foster DRILL CO. Martini Drilling | Tecrniaue: Hollow Stem WELL CONSTRUCTION '
wheeler -
FIELD PERSONNEL: Ron Lopez/Angel Recio DETAIL
Amec Foster Wheeler
oot Fekensackervons " ] PROJECT NAME: MTA Westside Subway Extension PROJECT NO.

4953-11-1423




Path: S:\ACAD\2015-105 WSE Purple Line\Well Diagram\4953-11-1423_(PE)Wells(2015.12.05).dwg [M-402]

Date: December 07, 2015 - 8:19pm  By: ogouthier

SOIL GAS/GROUND WATER MONITORING WELL M-402

CAST IRON GROUND SURFACE
TRAFFIC COVER (ASPHALT CONCRETE)
Cc

25

50—

554

60+

65

704

75

SSSS

DB
J2
G

I3

90

95

100

105

110

115

120

125-

SS

A. TOTAL DEPTH OF BORING: 125' BGS

B. DIAMETER OF BORING: 8"¢
DRILLING METHOD: HOLLOW STEM AUGER

C. TOP OF BOX ELEVATION: ELEV. 142

D. CASING LENGTH: 55'(A), 105' (B)
{ 48' MATERIAL: PVC

CASING DIAMETER: 2"¢ (EACH)

F. DEPTH TO TOP OF SCREEN: 50' (A) & 100' (B)

55' G. PERFORATION LENGTH: 5'(A), 5' (B)
PERFORATION SIZE: 0.020" SLOTS
H. SUBSURFACE SEAL: 2' CONCRETE
I.  SEAL: 2'-22.75', 24.25'-48', 57'-71.75',
73.25-88.75', 90.25'-98', 107'-125' (BGS)
HYDRATED BENTONITE CHIPS
HYDRATED BENTONITE CHIPS
HYDRATED BENTONITE CHIPS
HYDRATED BENTONITE CHIPS
HYDRATED BENTONITE CHIPS
HYDRATED BENTONITE CHIPS
HYDRATED BENTONITE CHIPS

MATERIAL:
. 2-22.75"
l2. 24.25'-48"
Is. 57'-71.75"
la. 73.25'-88.75"
Is. 90.25'-98"
le. 107'-125"

[iF{ 725 ———— 6" LONG VAPOR PROBE (@ 72.5' BGS)(RED)

J. SAND PACK: 22.75'-24.25', 48'-57', 71.75'-73.25',
88.75'-90.25', 98'-107' (BGS)
MATERIAL: # 3 SAND PACK

Ji. 22.75'-24.25'

Jz2. 48-57"

()| 89.5° ~——— 6" LONG VAPOR PROBE (@ 89.5' BGS)(BLUE)

Ja. 71.75'-73.25'
Ja. 88.75-90.25'
Js.  98-107"

=

Yi"¢ POLYETHYLENE TUBING

WATER LEVELS WERE AS FOLLOWS:

ON 10/28/2015: 21.8 FEET IN CASING A AND 22.3 FEET IN CASING B
ON 10/29/2015: 20.5 FEET IN CASING A AND 26.8 FEET IN CASING B
ON 11/11/2015: 20.3 FEET IN CASING A AND 26.8 FEET IN CASING B
ON 11/13/2015: DRY IN CASING A AND 42.7 FEET IN CASING B

cow»r

Vertical Scale: 1" =10'-0"

Horizontal Scale Exaggerated

Key
BGS
TOC

Below Ground Surface
Top Of Casing

Feet

Inches

Y
%
amec

foster
wheeler

WELL NO.:

E-126A

PREPARED BY:

KOIKC

INSTALLED:

10/26/2015

CHKD:

F. WANG

MTA WESTSIDE EXTENSION

Parsons Brinckerhoff

SCALE:

1"=10' Vertical | DATE:

October 26, 2015

DRILL CO.:

Martini Drilling Hollow Stem

TECHNIQUE:

Amec Foster Wheeler
Environment & Infrastructure, fnc.
6001 Rickenbacker Road

Los Angeles, CA 90040

Phone (323) 889-5300

Ly rziero

FIELD PERSONNEL:

Ron Lopez/Angel Recio

PROJECT NAME:

MTA Westside Subway Extension

WELL LOCATION:

West of intersection of Wilshire Boulevard and S. Carson Road

B-3.2

WELL CONSTRUCTION
DETAIL

PROJECT NO.

Soil Gas/Ground Water Monitoring Well
4953-11-1423




Path: S:\ACAD\2015-105 WSE Purple Line\Well Diagram\4953-11-1423_(PE)Wells(2015.12.05).dwg [G-405]

Date: December 07, 2015 - 7:42pm  By: ogouthier

SOIL GAS/GROUND WATER MONITORING WELL G-405/M-403

CAST IRON
TRAFFIC COVER

GROUND SURFACE
(ASPHALT CONCRETE)

Amec Foster Wheeler
Environment & Infrastructure, Inc
6001 Rickenbacker Road

Los Angeles, CA 90040

Phone (323) 889-5300

Ly zier

PROJECT NAME:

MTA Westside Subway Extension

WELL LOCATION:

West of intersection of Wilshire Boulevard and S. La Peer Drive

Soil Gas/Ground Water Monitoring Well

0- c
A. TOTAL DEPTH OF BORING: 116' BGS
54 \/\
B. DIAMETER OF BORING: 8"¢
35 ] \/\ DRILLING METHOD: HOLLOW STEM AUGER
C. TOP OF BOX ELEVATION: ELEV. 173.5'
—=—— 6" LONG VAPOR PROBE (@ 38'-6" BGS)(GREEN)
20 g D. CASING LENGTH: 45'(A), 110' (B)
MATERIAL: PVC
E. CASING DIAMETER: 2"¢ (EACH)
F. DEPTH TO TOP OF SCREEN: 40' (A) & 105' (B)
45
G. PERFORATION LENGTH: 5'(A), 5' (B)
PERFORATION SIZE: 0.020" SLOTS
50 o H. SUBSURFACE SEAL: 2' CONCRETE
(O]
z I, SEAL: 2'-37.5', 39'-40', 46'-89.8', 91.3-99.8'
S 101.3-102.3', 111-116' (BGS)
o MATERIAL: HYDRATED BENTONITE CHIPS
55 o I 2-37.5" HYDRATED BENTONITE CHIPS
l2. 39-40'; HYDRATED BENTONITE CHIPS
1. 46'-89.8°  HYDRATED BENTONITE CHIPS
< l+. 91.3-99.8 HYDRATED BENTONITE CHIPS
60 Is. 101.3-102.3": HYDRATED BENTONITE CHIPS
le. 111116  HYDRATED BENTONITE CHIPS
J.  SAND PACK: 37.5-39', 40-46', 89.8'-91.3', 99.8'-101.3', 102.3-111'
(BGS)
65 MATERIAL: # 3 SAND PACK
Ji. 37.5-39'
J2. 40-46'
Js. 89.8-91.3'
Js. 99.8-101.3'
707 J5. 102.3-111"
K. "¢ POLYETHYLENE TUBING
754 L. WATER LEVELS WERE AS FOLLOWS:
A.  ON 10/23/2015: 43 FEET IN CASING A AND 31.5 FEET IN CASING B
B. ON 10/31/2015: 43 FEET IN CASING A AND 30.8 FEET IN CASING B
C. ON 11/11/2015: 42.7 FEET IN CASING A AND 30.9 FEET IN CASING B
80
85—
907 6" LONG VAPOR PROBE (@ 90-6" BGS)(RED)
100 e 6" LONG VAPOR PROBE
R (@ 100-6" BGS)(BLUE)
3%
105 Vertical Scale: 1" =10'-0"
Horizontal Scale Exaggerated
- (O]
E Key
110+ — BGS  Below Ground Surface
\/\ V4 TOC  Top Of Casing
—— ) \/\ = ) Feet
“ “ 5 116' Inches
' WELL NO.: G-405 | PrepareD BY: KO/KC MTA WESTSIDE EXTENSION
i‘ INSTALLED: 10/26/2015 | cHxo: F. WANG Parsons Brinckerhoff
amec SCALE: 1"=10' Vertical | pATE: October 26, 2015 B 73 A 3
foster DRILL CO: Martini Drilling | TecHNioue: Hollow Stem WELL CONSTRUCTION .
wheeler -
FIELD PERSONNEL: Ron Lopez/Angel Recio DETAIL

PROJECT NO.

4953-11-1423




Path: S:\ACAD\2015-105 WSE Purple Line\Well Diagram\4953-11-1423_(PE)Wells(2015.12.05).dwg [E-126A]

Date: December 07, 2015 - 7:42pm  By: ogouthier

SOIL GAS/GROUND WATER MONITORING WELL E-126A/M-404

Amec Foster Wheeler
Environment & Infrastructure, Inc
6001 Rickenbacker Road

Los Angeles, CA 90040

Phone (323) 889-5300

Ly raieroo

PROJECT NAME:

MTA Westside Subway Extension

weLL LocAaTion: — West of intersection of Wilshire Boulevard and S. Crescent Drive

CAST IRON GROUND SURFACE
TRAFFIC COVER (ASPHALT CONCRETE)
0+ ‘ e : ¢
T —1 L
2 A. TOTAL DEPTH OF BORING: 130' BGS
5 B. DIAMETER OF BORING: 10"¢ (0-106'), 8"% (106'-130')
\/\ = DRILLING METHOD: HOLLOW STEM AUGER
\/\ “__ C. TOP OF BOX ELEVATION: ELEV. 217"
30 = ] 2%2<Y—— 6" LONG VAPOR PROBE (@ 30’ BGS)(GREEN)
R 31 D. CASING LENGTH: 105'(A), 87' (B)
MATERIAL: PVC
35 E. CASING DIAMETER: 2"¢ (EACH)
F. DEPTH TO TOP OF SCREEN: 100' (A) & 77' (B)
39.25'
40 - 6" LONG VAPOR PROBE (@ 40' BGS)(RED)
G. PERFORATION LENGTH: 5'(A), 10' (B)
2 PERFORATION SIZE: 0.020" SLOTS
m
454 2 10}
z H. SUBSURFACE SEAL: 2' CONCRETE
2
(&)
50 6" LONG VAPOR PROBE (@ 50' BGS)(BLUE)
< I, SEAL: 2'-29.5', 31'-39.3', 40.8'-49.3', 50.8'-76',
= 88'-98', 106'-130' (BGS)
MATERIAL: ~ HYDRATED BENTONITE CHIPS
55 I 2-29.5" HYDRATED BENTONITE CHIPS
l2. 31-39.3: HYDRATED BENTONITE CHIPS
Is. 40.8'-49.3": HYDRATED BENTONITE CHIPS
la. 50.8'-76": HYDRATED BENTONITE CHIPS
60| Is. 88-98"  HYDRATED BENTONITE CHIPS
ls. 106'-130" HYDRATED BENTONITE CHIPS
. J.  SAND PACK: 29.5'-31', 39.25'-40.75', 49.25'-50.75',
- 76'-88', 98'-106' (BGS)
65 < MATERIAL: # 3 SAND PACK
Ji. 29.5-31"
J2. 39.25-40.75'
Js. 49.25'-50.75'
Ji. 76-88'
704 Js 98-106
K. J"# POLYETHYLENE TUBING
757 i L. WATER LEVELS WERE AS FOLLOWS:
r =e A. ON 10/27/2015: 56.9 FEET IN CASING A AND 56.4 FEET
e IN CASING B
e B. ON 10/28/2015: 56.9 FEET IN CASING A AND 56.4 FEET
80 5 IN CASING B
=2 C. ON 11/12/2015: 56.9 FEET IN CASING A AND 56.5 FEET
s |o R IN CASING B
85 =e
IO
p=e.
90 \/\
1004 Vertical Scale: 1" =10-0"
Horizontal Scale Exaggerated
Key
105 | BGS  Below Ground Surface
VD TOC  Top Of Casing
! Feet
S E—"A . ..
130 ~ B 130 Inches
' WELL NO: E-126A | PrerareDBY: KO/KC MTA WESTSIDE EXTENSION
i‘ INSTALLED: 10/26/2015 | cHxo: F. WANG Parsons Brinckerhoff
amec SCALE: 1"=10'Vertical | paTe: October 26, 2015 B 3 4
foster DRILL CO: Martini Drilling | TecHNIQUE: Hollow Stem WELL CONSTRUCTION '
wheeler -
FIELD PERSONNEL: Ron Lopez/Angel Recio DETAIL

Soil Gas/Ground Water Monitoring Well

PROJECT NO.

4953-11-1423




Path: S:\ACAD\2015-105 WSE Purple Line\Well Diagram\4953-11-1423_(PE)Wells(2015.10.21).dwg  [P-306]

Date: January 11, 2016 - 2:53pm  By: ogouthier

GROUNDWATER PUMPING TEST WELL G-408/P-306

CAST IRON GROUND SURFACE
TRAFFIC COVER f (ASPHALT CONCRETE)
R 15

0 Y C
ﬂﬁ
5]
w
O]
Z
; 2
n
10 gluw 8‘ - O
A v
v % 7
60
= = 62 A. TOTAL DEPTH OF BORING: 165'BGS
™ S@is S@is
65 : : : : B. DIAMETER OF BORING: 12" ¢, 4£'¢ AT BOTTOM 30"
A —% DRILLING METHOD: ROTARY WASH/HOLLOW STEM AUGER
% 7§ C. TOP OF BOX ELEVATION: NA
2L ce. D. CASING LENGTH: 105'
%—% MATERIAL: PVC
% 2 E. CASING DIAMETER: 6" ¢
75 | A — )
gﬁi F. DEPTH TO TOP OF SCREEN: 65'
%f G. PERFORATION LENGTH: 40'
80 - ggii PERFORATION SIZE: 0.04" SLOTS
g% H. SUBSURFACE SEAL: 1.5' CONCRETE
85 | B < &la 8~ 2o g%}i SEAL: 1.5-62' (BGS)
= = = gg—* MATERIAL: MEDIUM HYDRATED BENTONITE (CHIPS)
LG P2 J.  SAND PACK: 62'-165' (BGS)
fe fe MATERIAL: # AQUARIUM SAND PACK
90 4 LA w/ TRANSITION SAND AT TOP
= K. WATER LEVELS WERE AS FOLLOWS:
LA, 7;@35 A. ON 9/29/2015: 56 FEET
— B. ON 9/30/2015: 61.5 FEET
95 ozt
o
100 2L
L2
105 = 105'
W W Sy Y S Ry R %Y A
15T Vv Vv N—
135 = : 135'
A A Eo=0-0-9 A ]
A A Vertical Scale: 1" = 10-0"
f Vf V— .
1 Horizontal Scale Exaggerated
160 =9
. Key
© e
A BGS  Below Ground Surface
TOC  Top Of Casin
165 — 09505959 165' p g
B ! Feet
" Inches
\ / WELL NO: G-408/P-306 | preparensey: VMN MTA WESTSIDE PURPLE LINE EXTENSION
i‘ NSTALLED.  OJ24/15 and 9125/15 | crio: T Parsons Brinckerhoff
amec SCALE: 1" =10'vertical | paTe: 10/21/2015 B 3 5
VfgSte!' DRILL CO.: Martini Drilling | TecHNiQUE: RW/HS )
I
T e persomen LH WELL CONSTRUCTION DETAIL
G003 Rickenbacker Road " [] PROJECT NAME MTA Westside Purple Line Extension PROJECT NO.
Los Angeles, CA 90040
Phone (323) ese sa00 WELL LOCATION: Wilshire Blvd at Reeves Dr., Beverly Hills, CA 4953-11-1423
E—




Path: S:\ACAD\2015-105 WSE Purple Line\Well Diagram\4953-11-1423_(PE)Wells(2015.10.21).dwg [0B-307]

Date: December 07, 2015 - 8:02pm  By: ogouthier

GROUNDWATER MONITORING WELL OB-307

CAST IRON
TRAFFIC COVER

N

GROUND SURFACE
(ASPHALT CONCRETE)
C

0 —
15
5]
g
10 -
A. TOTAL DEPTH OF BORING: 132' BGS
"
B. DIAMETER OF BORING: 8'@
35 el DRILLING METHOD: HOLLOW-STEM AUGER
37.5° C. TOP OF BOX ELEVATION: NA
= .
40| “ || D. CASING LENGTH: 50 (A), 128' (B) & 90' (C)
= MATERIAL: PVC
% o E E. CASING DIAMETER: 2'@ (EACH)
_ N B — =0 [0 ‘é
454 § [T =1 3 g =11 s % J F. DEPTH TO TOP OF SCREEN: 40' (A), 118' (B) & 80 (C)
QB
508 O
d Ty G. PERFORATION LENGTH: 10' (A), 10' (B) & 10' (C)
& bt PERFORATION SIZE: 0.02" SLOTS
50
& ; H. SUBSURFACE SEAL: 1.5' CONCRETE
1 52
I.  SEAL: 1.5-37.5', 52-78', 92'-116' (BGS)
5| MATERIAL: HYDRATED BENTONITE (CHIPS)
A I 1.5-37.5" BENTONITE CHIPS HYDRATED
A l2. 52'-78" BENTONITE CHIPS HYDRATED
— . Is. 92'-116" BENTONITE CHIPS HYDRATED
O o
N J.  GRAVEL PACK: 37.5-52',78-92', 116132 ' (BGS)
MATERIAL: # 3 SAND PACK
i = 78 w/ TRANSITION SAND AT TOP AND FILTER FABRIC
g0 & e e 5] SOCK PLACED OVER SCREEN
e Ji 37.5-52'
% J2. 78-92'
_ 0505054 g% Ja. 116-132'
85 § < @' a3 =iy SIS glo §§§ %ﬁg K. WATER LEVELS WERE AS FOLLOWS:
EREHS o= A.  ON 9/22/2015: DRY IN CASING A, 64.2 FEET IN
PR o CASING B AND 62.1 FEET IN CASING C
00 01 B. ON 9/29/2015: DRY IN CASING A, 64.1 FEET IN
01 CASING B AND 62.6 FEET IN CASING C
90 = 25 C. ON 9/30/2015: 63.8 FEET IN CASING B AND 62.8 FEET
9. {0 IN CASING C
D. ON 11/1/2015: DRY IN CASING A, 63.8 FEET IN
CASING B AND 62.5 FEET IN CASING C
o5 4 E. ON 11/14/2015: 63.9 FEET IN CASING B AND 62.6
FEET IN CASING C
J\
VA
115 -
o e
FeSee e e RO e e
LA A [
120 Sroecece:
= [ebededd
. Seeee
oo 30 Seeee
125 =7 SeRae Vertical Scale: 1" = 10-0"
= Horizontal Scale Exaggerated
Key
130 < BGS  Below Ground Surface
TOC  Top Of Casing
132"
B ' Feet
" Inches
h J WELL NO: OB-307 | preparensy. VMN MTA WESTSIDE PURPLE LINE EXTENSION
i‘ NSTALLED: 9/13/2015 | crro: LT Parsons Brinckerhoff
amec ScALE: 1"=10'vertical | pae: 10/21/2015 B - 3 6
VfgStef DRILL CO.: Martini Drilling | TecHNiQUE: RW/HS '
I
——__{ reiorensomes LH WELL CONSTRUCTION DETAIL
G001 Rikenbacer sona " ] PROJECT NAME: MTA Westside Purple Line Extension PROJECT NO.
Los Angeles, CA 90040 - - -
rone (23) 88 5300 WELL LOCATION: Wilshire Blvd / Reeves Dr., Beverly Hills, CA 4953-11-1423
E—




Path: S:\ACAD\2015-105 WSE Purple Line\Well Diagram\4953-11-1423_(PE)Wells(2015.10.21).dwg [OB-308]

Date: December 07, 2015 - 8:02pm  By: ogouthier

GROUNDWATER MONITORING WELL OB-308

CAST IRON
TRAFFIC COVER

L

GROUND SURFACE
(ASPHALT CONCRETE)

in
iy
- i
3| 5
5]
‘/\
‘/\
60
e TOTAL DEPTH OF BORING: 131' BGS
e DIAMETER OF BORING: 8'@
65 _ ) 154 DRILLING METHOD: HOLLOW-STEM-AUGER
3< §& Ble gl B8 K& 3~ 3o &
e TOP OF BOX ELEVATION: NA
204 = CASING LENGTH: 71' (A), 118' (B) & 98' (C)
MATERIAL: PVC
&
73 CASING DIAMETER: 2'@ (EACH)
754 DEPTH TO TOP OF SCREEN: 61' (A), 108' (B) & 88' (C)
PERFORATION LENGTH: 10' (A), 10' (B) & 10' (C)
. PERFORATION SIZE: 0.02" SLOTS
™| o~
80 bl
SUBSURFACE SEAL: 1.5' CONCRETE
SEAL: 1.5'-59', 73-86', 100'-106', 120-131' (BGS)
g5 MATERIAL: HYDRATED BENTONITE ( CHIPS)
- 6' L 1.5-59' BENTONITE CHIPS HYDRATED
N
l2. 73-86" BENTONITE CHIPS HYDRATED
90 . 100-106": BENTONITE CHIPS HYDRATED
l4. 120-131" BENTONITE CHIPS HYDRATED
IS glo
95 —
GRAVEL PACK: 59-73, 86'-100', 106-120' (BGS)
MATERIAL: # 3 SAND PACK
w/ TRANSITION SAND AT TOP AND FILTER FABRIC SOCK
& L ‘ PLACED OVER SCREEN
100 — 100’ 5973
; Jo. 86-100'
o| = G J3. 106120
105 -] o WATER LEVELS WERE AS FOLLOWS:
106' ON 9/22/2015: 58.8 FEET IN CASING A, 62.4 FEET IN
~ CASING B AND 63.3 FEET IN CASING C
— ON 9/29/2015: 58.3 FEET IN CASING A, 61.1 FEET IN
= CASING B AND 64.3 FEET IN CASING C
110 SRR = ON 11/1/2015: 58 FEET IN CASING A, 61.1 FEET IN CASING
(AR A= B AND 63.1 FEET IN CASING C
. . = ON 11/14/2015: 62.4 FEET IN CASING B AND 63.2 FEET IN
3= glo E CASING C
115 - =
=
A=
N
LA
120 120'
i . Vertical Scale: 1" = 10'-0"
125 4l <
= Horizontal Scale Exaggerated
Key
130 BGS  Below Ground Surface
B sr TOC  Top Of Casing
' Feet
" Inches
h J WELL NO: OB-308 | preparensy. VMN MTA WESTSIDE PURPLE LINE EXTENSION
i‘ INSTALLED: 9/18/2015 | cHko: LT Parsons Brinckerhoff
amec SCALE: 1"=10'vertical | oate: 10/21/2015 B 3 7
VfgStef DRILL CO.: Martini Drilling | TecHNiQUE: RW/HS )
I
T reropersowes LH WELL CONSTRUCTION DETAIL
G001 Rikenbacer sona " ] PROJECT NAME: MTA Westside Purple Line Extension PROJECT NO.
Los Angeles, CA 90040 - - -
rone (23) 88 5300 WELL LOCATION: Wilshire Blvd. / Reeves Dr., Beverly Hills, CA 4953-11-1423
E—




Path: S:\ACAD\2015-105 WSE Purple Line\Well Diagram\4953-11-1423_(PE)Wells(2015.12.05).dwg [E-126B]

Date: December 07, 2015 - 7:43pm  By: ogouthier

SOIL GAS/GROUND WATER MONITORING WELL E-126B/M-405

CAST IRON
TRAFFIC COVER

C

GROUND SURFACE
(ASPHALT CONCRETE)

Amec Foster Wheeler
Environment & Infrastructure, Inc
6001 Rickenbacker Road

Los Angeles, CA 90040

Phone (323) 889-5300

| [AENEE

PROJECT NAME:

MTA Westside Subway Extension

WELL LOCATION:

East of intersection of Wilshire Boulevard and S. Beverly Drive

Soil Gas/Ground Water Monitoring Well

0 —
I
A. TOTAL DEPTH OF BORING: 135' BGS
5] - B. DIAMETER OF BORING: 12"¢ (0'-105.75"), 8"¢ (105.75'-135")
\/\ DRILLING METHOD: HOLLOW STEM AUGER
\/\ E
i —=—— 6" LONG VAPOR PROBE (@ 34'-6" BGS)(GREEN)
35
C. TOP OF BOX ELEVATION: ELEV. 226.6'
< D. CASING LENGTH: 47' (A), 105.5' (B)
40 e MATERIAL: PVC
J E. CASING DIAMETER: 2"¢ (EACH)
8
H
g F. DEPTH TO TOP OF SCREEN: 42' (A) & 85' (B)
3 o &
454 i G. PERFORATION LENGTH: 5'(A), 10' (B)
& PERFORATION SIZE: 0.020" SLOTS
[an]
(=]
H. SUBSURFACE SEAL: 2' CONCRETE
50
I, SEAL: 2'-33.3', 34.8-41', 48'-82.5', 84'-85', 96'-104.3',
105.8-135' (BGS)
MATERIAL: HYDRATED BENTONITE CHIPS
I 2-33.3:  HYDRATED BENTONITE CHIPS
55 l2. 34.8“41:  HYDRATED BENTONITE CHIPS
ls. 48'-82.5" HYDRATED BENTONITE CHIPS
la. 84'-85' HYDRATED BENTONITE CHIPS
Is. 96'-104.3: HYDRATED BENTONITE CHIPS
60 ls. 105.8-135". HYDRATED BENTONITE CHIPS
J.  SAND PACK: 33.3-34.8', 41-48', 82.5'-84', 85'-96', 104.3-105.8'
(BGS)
MATERIAL: # 3 SAND PACK
65 | Ji. 33.3-34.8'
J2. 41-48'
< Js 82.5-84'
Ja. 85-96'
Js. 104.3-105.8'
70
K. "¢ POLYETHYLENE TUBING
L. WATER LEVELS WERE AS FOLLOWS:
75 A. ON 10/24/2015: 46.9 FEET IN CASING A AND 62.8 FEET IN CASING B
B. ON 10/28/2015: 45.8 FEET IN CASING A AND 62.7 FEET IN CASING B
C. ON 10/31/2015: 46.9 FEET IN CASING A AND 62.6 FEET IN CASING B
D. ON 11/14/2015: 45.8 FEET IN CASING A AND 62.7 FEET IN CASING B
80
gar — 6"LONG VAPOR PROBE (@ 83-6" BGS)(RED)
85 85'
90 -
95
VA vV /N
100 ] \/\ )
© Vertical Scale: 1" = 10'-0"
Horizontal Scale Exaggerated
1054 o 10425 6" LONG VAPOR PROBE Key
- " U "
A 105.75 (@ 105-6" BGS)(BLUE) BGS  Below Ground Surface
VD = TOC  Top Of Casing
\/\ ! Feet
135J .,L .,L " Inches
' WELL NO: E-126B | PrerareDBY: KO/KC MTA WESTSIDE EXTENSION
4‘ INSTALLED: 10/26/2015 | cHxo: F. WANG Parsons Brinckerhoff
amec SCALE: 1"=10'Vertical | DaTe: October 26, 2015 B - 3 8
foster DRILL CO: Martini Drilling | TecHNiaue: Hollow Stem WELL CONSTRUCTION '
wheeler -
FIELD PERSONNEL: Ron Lopez/Angel Recio DETAIL

PROJECT NO.

4953-11-1423




Path: S:\ACAD\2015-105 WSE Purple Line\Well Diagram\4953-11-1423_(PE)Wells(2015.12.05).dwg [G-410_M-406]

Date: December 07, 2015 - 8:19pm  By: ogouthier

SOIL GAS/GROUND WATER MONITORING WELL G-410/M-406

CAST IRON GROUND SURFACE
TRAFFIC COVER (ASPHALT CONCRETE)
> e p—— = C

0 - o
A. TOTAL DEPTH OF BORING: 170' BGS
B. DIAMETER OF BORING: 8"¢
20 . N DRILLING METHOD: HOLLOW STEM AUGER
I o (]| 20.5° ———— 6" LONG VAPOR PROBE (@ 20.5' BGS)(GREEN)
- g
- o C. TOP OF BOX ELEVATION: ELEV. 260'
=z
< z
2 K D. CASING LENGTH: 45'(A), 135' (B)
25 © MATERIAL: PVC
K E. CASING DIAMETER: 2"¢ (EACH)
304 - F. DEPTH TO TOP OF SCREEN: 40' (A) & 115' (B)
G. PERFORATION LENGTH: 5'(A), 20' (B)
PERFORATION SIZE: 0.020" SLOTS
35 H. SUBSURFACE SEAL: 2' CONCRETE
} 57
] I, SEAL: 1-19.75', 21.25'-37", 47'-76.75',
o 78.25-102.75', 104.25'-113', 137*-170' (BGS)
40 N ) 40’ MATERIAL:  HYDRATED BENTONITE CHIPS
hh. 1-19.75" HYDRATED BENTONITE CHIPS
5 la. 21.25-37" HYDRATED BENTONITE CHIPS
© ls. 47'-76.75" HYDRATED BENTONITE CHIPS
la. 78.25'-102.75" HYDRATED BENTONITE CHIPS
45 45' ls. 104.25113: HYDRATED BENTONITE CHIPS
& ls. 137170 HYDRATED BENTONITE CHIPS
47
\/\ J. SAND PACK: 19.75'-21.25', 37-47', 76.75'-78.25', 102.75'-104.25',
\/\ 113-137' (BGS)
MATERIAL: # 3 SAND PACK
75 - Ji. 19.75-21.25'
m
e ———— 6" LONG VAPOR PROBE (@ 77.5' BGS)(RED)
Jo. 3747
80 \/\ Js. 76.75-78.25'
Ja. 102.75'-104.25'
\/\ Js 113-137'
103.5'=——— 6" LONG VAPOR PROBE (@ 103.5' BGS)(BLUE)
1057 K. J"¢ POLYETHYLENE TUBING
L. WATER LEVELS ON 11/23/2015 WERE AS FOLLOWS:
A. 383 FEET IN CASING A AND 44 FEET IN CASING B
110
115 —
120
125
130
Vertical Scale: 1" = 10'-0"
Horizontal Scale Exaggerated
135 Key
\/\ BGS  Below Ground Surface
TOC  Top Of Casing
\/\ ! Feet
170 170’ " Inches
B
' WELL NO: E-126A | PreParEDBY: KO/KC MTA WESTSIDE EXTENSION
i‘ INSTALLED: 10/26/2015 | cHxo: F. WANG Parsons Brinckerhoff
amec SCALE: 1"=10' Vertical | DATE: October 26, 2015 B - 3 9
foster DRILL CO: Martini Drilling | TecHNiaue: Hollow Stem WELL CONSTRUCTION '
wheeler -
———————] FIFLDPERSONNEL: Ron Lopez/Angel Recio DETAIL
S Raandarbard” " || PROJECT NAVE: MTA Westside Subway Extension Soil Gas/Ground Water Monitoring Well PROJECT NO.
l?QS?SéS?%?i?SS“" WELL LocATIoN:  South of intersection of Wilshire Boulevard and S. Spalding Drive 4953-11-1423




Path: S:\ACAD\2015-105 WSE Purple Line\Well Diagram\4953-11-1423_(PE)Wells(2015.12.05).dwg [G-407]

Date: December 07, 2015 - 7:44pm  By: ogouthier

SOIL GAS/GROUND WATER MONITORING WELL G-407

CAST IRON
TRAFFIC COVER
ey

GROUND SURFACE
(ASPHALT CONCRETE)

0 c
I
_ A. TOTAL DEPTH OF BORING: 90' BGS
5 =
\/\ B. DIAMETER OF BORING: 8"#
/\ DRILLING METHOD: HOLLOW STEM AUGER
37.25'
e 6" LONG VAPOR PROBE (@ 38' BGS)(GREEN)
= 75
[a]
40 C. TOP OF BOX ELEVATION: ELEV. 212
D. CASING LENGTH: N/A
E. CASING DIAMETER: 1/2" PVC WITH TOP AND BOTTOM CAP.
45 <
F. DEPTH TO TOP OF SCREEN: N/A
G. PERFORATION LENGTH: N/A
1 49.25' PERFORATION SIZE: N/A
50 - ] — 6" LONG UREOL BRSUE (@ 50" BGS)(RED)
’ H. SUBSURFACE SEAL: 2' CONCRETE
. SEAL: 2'-37.3', 38.8'-49.3', 50.8'-74.3', 75.8"-90'",
55 | (BGS)
MATERIAL: HYDRATED BENTONITE CHIPS
I 2-37.3" HYDRATED BENTONITE CHIPS
l2. 38.8'-49.3" HYDRATED BENTONITE CHIPS
la. 50.8-74.3" HYDRATED BENTONITE CHIPS
60 | la. 75.8'-90" HYDRATED BENTONITE CHIPS
J. SAND PACK: 37.3'-38.8', 49.3'-50.8', 74.3'-75.8',
(BGS)
MATERIAL: # 3 SAND PACK
65— Ji. 37.3-38.8'
J2. 49.3-50.8'
Js. 74.3-75.8'
70 K. Ji"¢ POLYETHYLENE TUBING
4 74.25'
75 {7500 6" LONG VAPOR PROBE (@ 75' BGS)(BLUE)
80—
85—
90 - 90"
Vertical Scale: 1" = 10'-0"
Horizontal Scale Exaggerated
Key
BGS  Below Ground Surface
TOC  Top Of Casing
! Feet
" Inches
' WELL NO.: G-407 | PrepareD BY: KO/KC MTA WESTSIDE EXTENSION
i‘ INSTALLED: 10/26/2015 | cHxo: F. WANG Parsons Brinckerhoff
amec SCALE: 1"=10' Vertical | oate: October 26, 2015 B_3 10
wf?etglrer DRILL CO: Martini Drilling | TecHNiaue: Hollow Stem WELL CONSTRUCTION )

Amec Foster Wheeler
Environment & Infrastructure, Inc.
6001 Rickenbacker Road

Los Angeles, CA 90040

Phone (323) 889-5300

Fax (323) 721-6700

FIELD PERSONNEL:

Ron Lopez/Angel Recio

PROJECT NAME:

MTA Westside Subway Extension

WELL LOCATION:

West of intersection of Wilshire Boulevard and S. Rexford Drive

Soil Gas/Ground Water Monitoring Well

DETAIL

PROJECT NO.

4953-11-1423







APPENDIXC  CONE PENETRATION TEST RESULTS

Appendix C
Figure C-1: Cone Penetration Test Results (PE Phase)
Figure C-2: Suspension Logging Test Results (Adv. PE Phase)

WESTSIDE PURPLE LINE EXTENSION PROJECT







CPT Data

GRO
[
:% =—ru— — Job Number 04.0911-0016 CPT Number  C-113A LocaW. Subway Ext. Los Angeles-CA
~2" Operator Daniel Garza Date and Tin 24-Jun-2011 09:55:03 Cone Number F7.5CKE2HA3S1645
Client MACTEC

**Hand augered 5"**

E CPT DATA 4%&
%fo TP ol TRSION o PRESSRER RATIo BEE
0] PR NN
i%ﬂ R
" }?H% HHHH++ 1
| EERREE e RN
?E R
ST LR A
TELITIT| =TT TT
ﬁ%ﬁ%cfi A
?%EHL; I
o S [ 111 S | 1]
NEEE =S N
Gl I
T == I
TROTTTEE T T
NN AR == NN A |
gﬁ/ \ ]
T T T T T 1T ]
NEEEE N e R N R R
NEEEE N e R N R R
ol LU LU LLLL PP b b PP e
1- sensitive fine grained m4- silty clay to clay W 7 - silty sand to sandy silt m10 - gravelly sand to sand
m2- organic material | 5 - clayey silt to silty clay 8- sand to silty sand ® 11 - very stiff fine grained (*)
m3- clay B 6 - sandy silt to clayey silt m9- sand B 12 - sand to clayey sand (*)

Figure C-1.1 ]
Robertson et al. 1986 * Overconsolidated or Cemented



Job Number 04.0911-0016

5 Operator Dan

iel Garza

Client

CPT Number

CPT Data

C-114

Date and Tin 31-May-2011 12:04:57

MACTEC

LocatioiW. Subway Ext. Los Angeles-CA

Cone Number F7.5CKE2HA3S1645

**Hand augered 6"**

[a'd
@)
T CPT DATA S
= o <w
& 6 I A
ag TIP FRICTION PRESSURE U2 RATIO R
0 TSF 5000 TSF 10 |-30 TSF 30/0 % 10 |, 12
0
7 = - :;:777_:\:;
LTI LA T ) L E
f 1
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1 - sensitive fine grained m4-

W 2- organic material

H3- clay

silty clay to clay

W 5 - clayey silt to silty clay

H 6 - sandy silt to clayey silt

B 7 - silty sand to sandy silt
8 - sand to silty sand

9- sand

m10 - gravelly sand to sand
| 11 - very stiff fine grained (*)

H 12 - sand to clayey sand (*)

Figure C-1.2

Robertson et al. 1986 * Overconsolidated or Cemented



Depth (ft)

Site: MTA
Sounding: C-116

Engineer: G.CITO
Date: 2/9/2011 10:24

N, (bl it
so (Dlows }100

50

60

=

|
|

WA/ N
|

a0

Max. Depth: 62.172 (ft)
Avg. Interval: 0.328 (ft)

f

III!III-HIlIiIIIIIIIIII

Figure C-1.3

SBT
12

& =ilty sand

Sandy silt & C

Sandy sitt & o

=sand & sandy silt

lzyey silt —

l=yey silt

SBT: Soil Behavior Type (Robertson 1990)



Depth (ft)

gl;EGG MAC TEC Site: MTA Engineer: G.CITO

Sounding: C-116 Date: 2/9/2011 10:24

t fs (t I Rf (% SBT
WD 500 0 ((ist) 5 15  {pst) 300 0 ¥ 10 0 12

|
0 FE = T T T T T R T T T T N T B B B

5 HAMD AUGE? N Haho AUGE_Q B
] T ] — Sand & =ity sand ]
= .'.éli.lll.'_;,:'sar.d sandy silt
e A Ll . R R .. —
B e _ Il | L _
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Westside Purple Line Extension

Locations of Reach 5 CPTs
Name POINT_X
T9C1 6437496.878
T9C2 6437496.88
T9C4 6437500.685
T9C5 6437500.09
T9C6 6437501.488
T9C7 6437503.293
T9C8 6437502.918
T9C9 6437502.999
T9C10 6437503.167
T9C11 6437504.468
T9C12 6437503.43
T9C13 6437505.533
T9C14 6437501.01
T9C15 6437502.021
T9C16 6437502.911
T9C17 6437503.746
T9C18 6437500.771
T9C19 6437507.567
T9C20 6437504.324
T9C21 6437503.756
T9C22 6437505.684
T9C23 6437506.126
T9C24 6437502.562
T9C25 6437559.376
T9C26 6437582.677
T9C27 6437838.236
T9C28 6437839.669
T9C29 6437840.482
T9C30 6437839.968
T9C31 6437840.504
T9C32 6437833.883
T9C33 6437833.883

Explanation:

T9BX - Contiuous Core Boring

T9CX - CPT

POINT_Y
1845185.184
1845208.158
1845281.272
1845351.776
1845425.799
1845476.452
1845506.723
1845568.617
1845599.392

1845645.82
1845672.58
1845734.533
1845802.197
1845846.845
1845876.827
1845941.171
1845962.851
1846027.754
1846058.581
1846118.436
1846150.612
1846208.563
1846241.686

1846307.8

1846304.772
1846339.94
1846444.174
1846493.025
1846585.199
1846635.098
1846730.852
1846760.7

Longitude

-118.4099689
-118.4099692
-118.4099576
-118.4099605
-118.4099569
-118.4099516
-118.4099532
-118.4099538
-118.4099537

-118.40995

-118.4099538
-118.4099477
-118.4099635
-118.4099608
-118.4099583
-118.4099564
-118.4099665
-118.4099449

-118.409956

-118.4099587
-118.4099528
-118.4099521
-118.4099643
-118.4097776
-118.4097006
-118.4088573

-118.408854
-118.408852

-118.4088549
-118.4088538
-118.4088769
-118.4088774

Figure C-2.1

Job No. 4953-11-1423

Latitude
34.0619637
34.06202683
34.06222777
34.0624215
34.06262492
34.06276413
34.0628473
34.06301738
34.06310195
34.06322954
34.06330306
34.06347332
34.0636592
34.06378189
34.06386429
34.06404111
34.06410064
34.06427907
34.06436373
34.0645282
34.06461664
34.06477588
34.06486686
34.06504917
34.06504111
34.0651406
34.06542703
34.06556128
34.06581455
34.06595167
34.06621472
34.06629674

Total Depth (ft.)

69.81

61.59
63.65
68.41

76.67
68.54
73.59
74.85
78.06
80.39
80.22

80.37
80.51

80.32

80.27
80.15
80.75
98.31

114.55
49.44
110.5
102.93
91.89
94.51

96.14
117.31
112.09
96.98
95.63
97.74
98.62

100.21
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AMEC Foster Wheeler/Westside Subway Extension (WSE) Mod 52
Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

CPT: T9-C1

Total depth: 69.81 ft, Date: 10/13/2015

Cone Type: Vertek
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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 10/27/2015, 8:24:11 AM
Project file: C:\AMECBeverlyHills10-15\CPeT Data\Plot Data\Plots w-ha.cpt

Figure C-2.2
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AMEC Foster Wheeler/Westside Subway Extension (WSE) Mod 52
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CPT: T9-C2

Total depth: 61.59 ft, Date: 10/13/2015

Cone Type: Vertek

Depth (ft)

(4]

Cone resistance qt

104

154

20+

25+

304

354

40

45+

50—

554

60~

65~

70—

754

80—

854

90

95

100

1054

1104

115

" HAND AUGER

T T T T

T T T
1] 200 400 600 800
Tip resistance (tsf)

Depth (ft)

Sleeve friction

10—

15+

20+

25

30+

354

40

45

50

554

60—

65

70~

75+

80

85+

90~

95~

1004

105+

110+

HAND AUG&R

115

5 10
Friction (tsf)

T
15

Depth (ft)

Pore pressure u

Friction ratio

5] HAND AUG*R 5.
104 10
15 15
204 204
25 254
304 304
354 35
40 40
454 454
50 — 50

fras
55 ~ 55
s
60 Q. 60
Q
65 O
70 70
754 75
80 830
854 85
90 90—
95 95
1004 100
1054 1054
110 110
115 — T T T 115
-20 -10 0 10 20

Pressure (psi)

HAND G+R

Rf (%)

Depth (ft)

Soil Behaviour Type

65+

70

75

80

85+

90—+

95

1004

105+

110+

115

e

HAND AU GlR

Cla
Clay & silty clay

Clay & silty clay

gll?ysand & san
Sand & 5|Ilysan

8\'5{1%3 c ay
Gt iy

san
g’a & sﬁl c?
SlI%sandty& san
Sand & siltysan
Sand
Sand & siltysan

\Sfelry deng e/stiff
ilty san

enstgstﬁp

n'.=,e;‘s.hffc

san

san

Hy
ng

L=
f=

= = =

“'“'oob"o =

Ty T rrrld

0o 2 4 6 8

LI L LA L
10 12 14 16 1

SBT (Robertson, 2010)

8

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 10/27/2015, 8:23:45 AM
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AMEC FOSTER WHEELER

Site: S.LASKY DR.
Sounding: T9-C4

Engineer: M.ESPINOZA
Date: 10/8/2015 12:31
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Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

AMEC Foster Wheeler/Westside Subway Extension (WSE) Mod 52

CPT: T9-C6
Total depth: 76.67 ft, Date: 10/2/2015
Cone Type: Vertek
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Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

AMEC Foster Wheeler/Westside Subway Extension (WSE) Mod 52

CPT: T9-C7
Total depth: 68.54 ft, Date: 10/2/2015
Cone Type: Vertek
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Total depth: 73.59 ft, Date: 10/1/2015

Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

Cone Type: Vertek
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Total depth: 74.85 ft, Date: 10/2/2015

Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

Cone Type: Vertek

Cone resistance qt

104

154

20~

25+

30~

35~

40

Depth (ft)

45|

50—

55+

60—

65—

70

75

80

HAND AUGER

Sleeve friction

Pore pressure u

Friction ratio

10

154

204

25

30

354

40

Depth (ft)

45|

50

55

60—

65

70

75

0

T T T T T T T
200 400 600
Tip resistance (tsf)

800

80

HAND AUGE

Depth (ft)

10

15

20~

25

304

354

40

45|

50

55

60—

65

70

75

80

HAND AUGER

10

15

204

25

30

354

40

Depth (ft)

45|

50

55

60—

65

70

75

. HAND AUGE

s 10
Friction (tsf)

T

T
15

-20

T
-10

T
0

Pressure (psi)

s 80—
w20 o 2 4

RF (%)

Depth (ft)

Soil Behaviour Type

754

80

Clay HAND AUGER

Clay & silty clay
Sand & siltysan
Clay & siltyclay
C_Ilay !

SRR
Siltysand & san
Siltysand & san
Siltysand & san
Siltysand & san
2k 2and & 330

g|g¥& silty clay

Sand & siltysan

Sand

Sand & siltysan

Clay & silty clay
d & sijl

S esd'y ean

\S.’eryddenselsﬁffs

an
Very dense/stiff s

Sand & silty s
Very densgsuaps

Siltysand & san

Clay & silty clay
Siltysand & san
Very dense/stiff s
Very dense/stiffs
Very dense/stiffs
Very dense/stiffs

0

mrrJ1r1rrrr1rr1rrrrr1rri1i
2 4 6 8 10 12 14 16 18

SBT (Robertson, 2010)

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 10/5/2015, 3:14:40 PM
Project file: C:\AMECLosAngeles9-15\CPeT Data\Plot Data\Plots w-ha.cpt

Figure C-2.11



K
Tv
E

Project:

Kehoe Testing and Engineering
714-901-7270
rich@kehoetesting.com
www.kehoetesting.com

Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

AMEC Foster Wheeler/Westside Subway Extension (WSE) Mod 52

CPT: T9-C10
Total depth: 78.06 ft, Date: 10/1/2015
Cone Type: Vertek
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CPT: T9-C11

Total depth: 80.39 ft, Date: 9/30/2015

Cone Type: Vertek
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Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

CPT: T9-C12
Total depth: 80.22 ft, Date: 9/22/2015
Cone Type: Vertek
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Project: AMEC Foster Wheeler/Westside Subway Extension (WSE) Mod 52 Total depth: 80.37 ft, Date: 9/22/2015
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Cone resistance qt Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
(i} (i} 0 (i} 0
5 5 5] 5
HAND AUGER HAND AUGER HAND AUGER HAND AUGER HAND AUGER
104 104 104 104 Clay
Clay & silty clay
Silty sand & sandy
15 15+ 15+ 15
g 5| 1yc é
20| 20 20 20
25 25 25 254 Clay& silty clay
Cla .
Clay & silty clay
30 304 30 304 Cl

8|g§& silty clay
Clay & silty clay

Y

— 35+ — 354 — 354 — 354 —
E & g £ £ &lay & ik elay
£ 404 £ 40 £ 404 £ 404 S
g 2 g 8 2 E e sy
b b b b ) ay & siltycla
O 45 O 45 Q 45 O 4s- ) e Clgy&siltycla
&lay y
50— 50— 50 50— Clay & silty clay
i e o . Very dense/stiff spi
Clay & silty clay
Siltysand & sand
60 60 60 60 gwlg sand & sand¥
65 A 3 A Siltysand & sandy
©3 &3 = Ve denseistlffs:l
|R;san
704 70-] 704 704 Sand
gense;‘su spi
% ense/stiff spi
75 75 75 754
Very dense/stiff spi
Clay & silty clay
80 — T T T 80 F———r— — 80 r—T T 80 — T L L I L B I
o 200 400 600 BOO [} g 10 15 -20 -10 1] 10 20 1] 2 4 [ 8 0 2 4 & 8 10 12 14 16 18
Tip resistance (tsf) Friction (tsf) Pressure (psi) R (%) SBT (Robertson, 2010)
CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 10/5/2015, 3:10:09 PM 0

Project file: C:\AMECLosAngeles9-15\CPeT Data\Plot Data\Plots w-ha.cpt

Figure C-2.16



K
Tv
E

Project:

Kehoe Testing and Engineering
714-901-7270
rich@kehoetesting.com
www.kehoetesting.com

Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

AMEC Foster Wheeler/Westside Subway Extension (WSE) Mod 52

CPT: T9-C15
Total depth: 80.32 ft, Date: 9/24/2015
Cone Type: Vertek
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CPT: T9-C17

Total depth: 80.15 ft, Date: 9/29/2015
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Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

CPT: T9-C18
Total depth: 80.75 ft, Date: 9/29/2015
Cone Type: Vertek

Cone resistance qt

Sleeve friction

Pore pressure u

5 5] 5]
HAND AUGER HAND AUGE HAND AUGER
104 10 104
15 15 15
20 20 204
25 25 25
30 304 304
o~ 35 sl as — 354
' et —
e e b
St S il
£ 404 £ 404 £+ 404
o o o
7] ] ]
0O 45 0O 45 0O 4]
50— 50 50
55 55 55
60 60 60
65— 65 65
70 70 70
75 75+ 75— 4
80 T T T T T T T 80 T T T T T T 80 T T T T T T T
0 200 400 600 8OO 0 5 10 15 -20 -10 0 10 20

Tip resistance (tsf)

Friction (tsf)

Pressure (psi)

Depth (ft)

Friction ratio

10

15

204

254

304

354

40

45|

50

55

60—

65

70

75

80

AND AUGE

Rf (%)

Depth (ft)

Soil Behaviour Type

HAND AUGER

Clay
Siltysand & sandy
Sand & siltysand

Clay
9@&’&%‘3‘” ¢ aayn dy

§Ja¥a s:dtyclay

lIty an
Clay& silty clay

Cla
Giay

glazﬁ sﬂty clay
gl?«zsan Caayn
1 &51 ty clay
Sand & siltysand

Sitysand &
' %Sgﬂse@uﬂ" P

‘-C

ense /stiff spi
Very dense/stiff spi
Clay & silty clay
Siltysand & sandy

Clay & silty clay

Very dense/stiff spi
Clay & silty clay

ense/stiff spi
ense/s a|
nge sti
eitysan san y
Iay& s1ltyclay

4 & 8 10 12 14 16

SBT (Robertson, 2010)

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 10/5/2015, 3:07:17 PM
Project file: C:\AMECLosAngeles9-15\CPeT Data\Plot Data\Plots w-ha.cpt

Figure C-2.20



714-901-7270
rich@kehoetesting.com
www.kehoetesting.com

Project:
Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

Kehoe Testing and Engineering
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CPT: T9-C19

Total depth: 98.31 ft, Date: 10/20/2015

Cone Type: Vertek
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CPT: T9-C20

Total depth: 114.55 ft, Date: 10/21/2015

Cone Type: Vertek
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Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

CPT: T9-C21A

Total depth: 45.93 ft, Date: 10/21/2015

Cone Type: Vertek
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Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

CPT: T9-C22

Total depth: 110.50 ft, Date: 10/20/2015

Cone Type: Vertek
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AMEC Foster Wheeler/Westside Subway Extension (WSE) Mod 52
Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

CPT: T9-C22A

Total depth: 50.08 ft, Date: 10/20/2015

Cone Type: Vertek
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Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

CPT: T9-C23

Total depth: 102.93 ft, Date: 10/19/2015

Cone Type: Vertek
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CPT: T9-C24

Total depth: 91.89 ft, Date: 10/19/2015

Cone Type: Vertek
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AMEC Foster Wheeler/Westside Subway Extension (WSE) Mod 52

CPT: T9-C25

Total depth: 94,51 ft, Date: 10/26/2015

Cone Type: Vertek
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Project: AMEC Foster Wheeler/Westside Subway Extension (WSE) Mod 52
Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

CPT: T9-C26

Total depth: 96.14 ft, Date: 10/26/2015

Cone Type: Vertek
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Total depth: 96.98 ft, Date: 11/9/2015

Cone Type: Vertek
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Total depth: 95.63 ft, Date: 11/10/2015

Cone Type: Vertek
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Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

CPT: T9-C32

Total depth: 98.62 ft, Date: 11/23/2015

Cone Type: Vertek
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Location: S. Lasky Dr & Moreno Dr Beverly Hills, CA

CPT: T9-C33

Total depth: 100.21 ft, Date: 11/23/2015

Cone Type: Vertek
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INTRODUCTION

Suspension PS velocity measurements were collected in three borings on Wilshire Blvd in Beverly
Hills, California. Data acquisition was performed on September 25" and October 5, 2015 by
Jonathan Jordan, October 9", 2015 by Victor Gonzalez of GEOVision. Data analysis and report
preparation were performed by Emily Feldman and Jonathan Jordan and reviewed by Victor
Gonzalez of GEOVision. The work was performed for AMEC Foster Wheeler (AMEC) with

Angel Recio serving as the point of contact.

This report describes the field measurements, data analysis, and results of this work.

SCOPE OF WORK

This report presents the results of boring geophysical measurements collected between September
25" and October 9", 2015 as detailed in Table 1. The purpose of this study was to supplement
stratigraphic information obtained during AMEC’s geotechnical sampling program and to acquire

shear wave velocities and compressional wave velocities as a function of depth.

The OYO Suspension PS Logging System (Suspension System) was used to obtain in-situ
horizontal shear (SH) and compressional (P) wave velocity measurements in three uncased borings
at 1.6 foot intervals. Measurements followed GEOVision Procedure for P-S Suspension Seismic
Velocity Logging, revision 1.5. The acquired data was analyzed and a profile of velocity versus

depth was produced for both compressional and horizontally polarized shear waves.

A detailed reference for the suspension PS velocity measurement techniques used in this study is:

Guidelines for Determining Design Basis Ground Motions, Report TR-102293,

Electric Power Research Institute, Palo Alto, California, November 1993, Sections
7 and 8.
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INSTRUMENTATION

Suspension Velocity Instrumentation

Suspension velocity measurements were performed using the suspension PS logging system,
manufactured by OYO Corporation, and their subsidiary, Robertson Geologging. This system
directly determines the average velocity of a 3.3-foot high segment of the soil column surrounding
the boring of interest by measuring the elapsed time between arrivals of a wave propagating
upward through the soil column. The receivers that detect the wave, and the source that generates
the wave, are moved as a unit in the boring producing relatively constant amplitude signals at all

depths.

The suspension system probe consists of a combined reversible polarity solenoid horizontal shear-
wave source (SH) and compressional-wave source (P), joined to two biaxial receivers by a flexible
isolation cylinder, as shown in Figure 1. The separation of the two receivers is 3.3 feet, allowing
average wave velocity in the region between the receivers to be determined by inversion of the
wave travel time between the two receivers. The total length of the probe as used in these surveys
is approximately 22 feet, with the center point of the receiver pair 12.5 feet above the bottom end

of the probe.

The probe receives control signals from, and sends the digitized receiver signals to,
instrumentation on the surface via an armored conductor cable. The cable is wound onto the drum
of a winch and is used to support the probe. Cable travel is measured to provide probe depth data

using a sheave of known circumference fitted with a digital rotary encoder.

The entire probe is suspended in the boring by the cable, therefore, source motion is not coupled
directly to the boring walls; rather, the source motion creates a horizontally propagating impulsive
pressure wave in the fluid filling the boring and surrounding the source. This pressure wave is
converted to P and SH-waves in the surrounding soil and rock as it passes through the casing and

grout annulus and impinges upon the wall of the boring. These waves propagate through the soil
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and rock surrounding the boring, in turn causing a pressure wave to be generated in the fluid
surrounding the receivers as the soil waves pass their location. Separation of the P and S-waves

at the receivers is performed using the following steps:

1. Orientation of the horizontal receivers is maintained parallel to the axis of the source,
maximizing the amplitude of the recorded S -wave signals.

2. At each depth, Sy-wave signals are recorded with the source actuated in opposite
directions, producing SH-wave signals of opposite polarity, providing a characteristic S-
wave signature distinct from the P-wave signal.

3. The 6.3 foot separation of source and receiver 1 permits the P-wave signal to pass and
damp significantly before the slower Sy-wave signal arrives at the receiver.

4. In saturated soils, the received P-wave signal is typically of much higher frequency than the
received SH-wave signal, permitting additional separation of the two signals by low pass
filtering.

5. Direct arrival of the original pressure pulse in the fluid is not detected at the receivers
because the wavelength of the pressure pulse in fluid is significantly greater than the
dimension of the fluid annulus surrounding the probe (feet versus inches scale), preventing

significant energy transmission through the fluid medium.

In operation, a distinct, repeatable pattern of impulses is generated at each depth as follows:

1. The source is fired in one direction producing dominantly horizontal shear with some
vertical compression, and the signals from the horizontal receivers situated parallel to the
axis of motion of the source are recorded.

2. The source is fired again in the opposite direction and the horizontal receiver signals are
recorded.

3. The source is fired again and the vertical receiver signals are recorded. The repeated source
pattern facilitates the picking of the P and S-wave arrivals; reversal of the source changes

the polarity of the S-wave pattern but not the P-wave pattern.
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The data from each receiver during each source activation is recorded as a different channel on the
recording system. The Suspension PS system has six channels (two simultaneous recording
channels), each with a 1024 sample record. The recorded data are displayed as six channels with a

common time scale. Data are stored on disk for further processing.

Review of the displayed data on the recorder or computer screen allows the operator to set the
gains, filters, delay time, pulse length (energy), and sample rate to optimize the quality of the data
before recording. Verification of the calibration of the Suspension PS digital recorder is performed
every twelve months using a NIST traceable frequency source and counter, as presented in

Appendix B.
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MEASUREMENT PROCEDURES

Suspension Velocity Measurement Procedures

Borings G-406, G-408 and G-409 were logged, uncased and filled with freshwater mud.
Measurements followed the GEOVision Procedure for P-S Suspension Seismic Velocity Logging,
revision 1.5. Prior to each logging run, the probe was positioned with the top of the probe even
with a stationary reference point. The electronic depth counter was set to the distance between the
mid-point of the receiver and the top of the probe, minus the height of the stationary reference
point, if any, verified with a tape measure, and recorded on the field logs. The probe was lowered
to the bottom of the borings, stopping at 1.6 foot intervals to collect data, as summarized in Table
2.

At each measurement depth the measurement sequence of two opposite horizontal records and one
vertical record was performed, and the gains were adjusted as required. The data from each depth
were viewed on the computer display, checked, and recorded on disk before moving to the next

depth.

Upon completion of the measurements, the probe zero depth indication at the depth reference point

was verified prior to removal from the boring.
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DATA ANALYSIS

Suspension Velocity Analysis

Using the proprietary OYO program PSLOG.EXE version 1.0, the recorded digital waveforms
were analyzed to locate the most prominent first minima, first maxima, or first break on the
vertical axis records, indicating the arrival of P-wave energy. The difference in travel time between
receiver 1 and receiver 2 (R1-R2) arrivals was used to calculate the P-wave velocity for that 1.0
meter segment of the soil column. When observable, P-wave arrivals on the horizontal axis records
were used to verify the velocities determined from the vertical axis data. The time picks were then
transferred into a Microsoft Excel® template (version 2003 SP2) to complete the velocity
calculations based upon the arrival time picks made in PSLOG. The Microsoft Excel® analysis

files are included on the data disk that accompanies this report.

The P-wave velocity over the 6.3-foot interval from source to receiver 1 (S-R1) was also picked
using PSLOG, and calculated and plotted in Microsoft Excel®, for quality assurance of the velocity
derived from the travel time between receivers. In this analysis, the depth values as recorded were
increased by 4.8 feet to correspond to the mid-point of the 6.3-foot S-R1 interval. Travel times
were obtained by picking the first break of the P-wave signal at receiver 1 and subtracting 0.4
milliseconds, the calculated and experimentally verified delay from source trigger pulse (beginning
of record) to source impact. This delay corresponds to the duration of acceleration of the solenoid

before impact.

As with the P-wave records, the recorded digital waveforms were analyzed to locate clear SH-wave
pulses, as indicated by the presence of opposite polarity pulses on each pair of horizontal records.
Ideally, the SH-wave signals from the 'normal’ and 'reverse' source pulses are very nearly inverted
images of each other. Digital Fast Fourier Transform — Inverse Fast Fourier Transform (FFT —
IFFT) lowpass filtering was used to remove the higher frequency P-wave signal from the SH-wave
signal. Different filter cutoffs were used to separate P- and S-waves at different depths, ranging

from 600 Hz in the slowest zones to 4000 Hz in the regions of highest velocity. At each depth, the
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filter frequency was selected to be at least twice the fundamental frequency of the Sy-wave signal

being filtered.

Generally, the first maxima were picked for the 'normal’ signals and the first minima for the
‘reverse' signals, although other points on the waveform were used if the first pulse was distorted.
The absolute arrival time of the 'normal’ and 'reverse' signals may vary by +/- 0.2 milliseconds, due
to differences in the actuation time of the solenoid source caused by constant mechanical bias in
the source or by boring inclination. This variation does not affect the R1-R2 velocity
determinations, as the differential time is measured between arrivals of waves created by the same
source actuation. The final velocity value is the average of the values obtained from the 'normal’

and 'reverse' source actuations.

As with the P-wave data, SH-wave velocity calculated from the travel time over the 6.3-foot
interval from source to receiver 1 was calculated and plotted for verification of the velocity derived
from the travel time between receivers. In this analysis, the depth values were increased by 4.8 feet
to correspond to the mid-point of the 6.3-foot S-R1 interval. Travel times were obtained by picking
the first break of the Sy-wave signal at the near receiver and subtracting 0.4 milliseconds, the
calculated and experimentally verified delay from the beginning of the record at the source trigger

pulse to source impact.

These data and analysis were reviewed by John Diehl as a component of GEOVision’s in-house

data validation program.

Figure 2 shows an example of R1 - R2 measurements on a sample filtered suspension record. In
Figure 2, the time difference over the 3.3 foot interval of 1.88 milliseconds for the horizontal
signals is equivalent to an SH-wave velocity of 1745 feet/second. Whenever possible, time
differences were determined from several phase points on the Sy-waveform records to verify the
data obtained from the first arrival of the SHy-wave pulse. Figure 3 displays the same record before

filtering of the Sy-waveform record with a 1400 Hz FFT - IFFT digital lowpass filter, illustrating
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the presence of higher frequency P-wave energy at the beginning of the record, and distortion of

the lower frequency S-wave by residual P-wave signal.
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RESULTS

Suspension Velocity Results

Suspension R1-R2 P- and SH-wave velocities for Borings G-406, G-408 and G-409 are plotted in
Figures 4 through 6, respectively. The suspension velocity data presented in these figures are also
presented in Tables 3 through 5, respectively. The Microsoft Excel® analysis files are included in

the data directory that accompanies this report.

P- and SH-wave velocity data from R1-R2 analysis and quality assurance analysis of S-R1 data are
plotted together in Figures A-1 to A-3 to aid in visual comparison. It should be noted that R1-R2
data are an average velocity over a 3.3-foot segment of the soil column; S-R1 data are an average
over 6.3 feet, creating a significant smoothing relative to the R1-R2 plots. The S-R1 velocity data
displayed in these figures are also presented in Tables A-1 through A-3 and included in the
Microsoft Excel® analysis files available in the boring-specific subdirectories that accompany this
report. The Microsoft Excel® analysis files include Poisson’s Ratio calculations, tabulated data and

plots.
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SUMMARY

Discussion of Suspension Velocity Results

Suspension PS velocity data are ideally collected in an uncased fluid filled boring, drilled with

rotary mud (rotary wash) methods, as were these borings.

Suspension PS velocity data quality is judged based upon 5 criteria.

e Consistent data between receiver to receiver (R1 — R2) and source to receiver (S — R1) data.
e Consistency between data from adjacent depth intervals.

o Consistent relationship between P-wave and Sy -wave (excluding transition to saturated
soils)

o Clarity of P-wave and S-wave onset, as well as damping of later oscillations.

e Consistency of profile between adjacent borings, if available.

All three borings, G-406, G-408 and G-409, met these criteria, exhibiting consistent data between
R1-R2 and S-R1, consistent data between depth intervals, consistent relationship between P- and
S-waves except below water table, and good clarity in P- and S-wave onsets making interpretation

straightforward. The profiles are consistent between borings.
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Quality Assurance

These borehole geophysical measurements were performed using industry-standard or better
methods for measurements and analyses. All work was performed under GEOVision quality

assurance procedures, which include:

e Use of NIST-traceable calibrations, where applicable, for field and laboratory instrumentation

e Use of standard field data logs

e Use of independent verification of velocity data by comparison of receiver-to-receiver and
source-to-receiver velocities

e Independent review of calculations and results by a registered professional engineer, geologist,

or geophysicist.

Suspension Velocity Data Reliability

P- and Sy-wave velocity measurement using the Suspension Method gives average velocities over
a 3.3-foot interval of depth. This high resolution results in the scatter of values shown in the
graphs. Individual measurements are very reliable with estimated precision of +/- 5%.
Standardized field procedures and quality assurance checks contribute to the reliability of these
data.
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Table 1. Boring locations and logging dates
LOCATION®
BORING DATES
(DEGREES)
DESIGNATION LOGGED LATITUDE LONGITUDE

G-406 9/16/2015 34.0670485 N 118.3843646 W

G-408 9/21/2015 - -

G-409 9/25/2015 - -

(M Coordinates recorded by GEOVision staff

Table 2. Logging dates and depth ranges

BORING TOOL AND RUN IEEEQE CASED OR |3¢¥|§\|7/EL DATE

NUMBER NUMBER R uncasep |NEERYAH| LocaeD
G-406 SUSPENSION 01 6.56 — 113.19 UNCASED | 16 9/16/2015
G-408 SUSPENSION 01 6.56 — 46.5 UNCASED | 16 9/21/2015
G-409 SUSPENSION 01 164 — 144.36 UNCASED | 16 9/25/2015
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Figure 1: Concept illustration of P-S logging system
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WSE BOREHOLE G-406
Receiver to Receiver V, and V, Analysis
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Figure 4: Boring G-406, Suspension R1-R2 P- and Sn-wave velocities
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Table 3. Boring G-406, Suspension R1-R2 depths and P- and Su-wave velocities

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole G-406

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vp Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
6.9 790 1750 0.37 2.1 240 530 0.37
8.2 720 1260 0.26 2.5 220 380 0.26
9.8 800 1590 0.33 3.0 240 490 0.33
11.5 920 1860 0.34 3.5 280 570 0.34
13.1 910 1600 0.26 4.0 280 490 0.26
14.8 950 1810 0.31 4.5 290 550 0.31
16.4 990 1890 0.31 5.0 300 580 0.31
18.0 930 1840 0.33 55 280 560 0.33
19.7 970 1790 0.29 6.0 300 550 0.29
21.3 1060 | 1790 0.23 6.5 320 550 0.23
23.0 1110 | 2100 0.30 7.0 340 640 0.30
24.6 970 1820 0.30 7.5 300 560 0.30
26.3 940 2030 0.36 8.0 290 620 0.36
27.9 1030 | 2000 0.32 8.5 310 610 0.32
29.5 1060 | 2220 0.35 9.0 320 680 0.35
31.2 1030 | 2040 0.33 9.5 310 620 0.33
32.8 1060 | 2160 0.34 10.0 320 660 0.34
34.5 1080 | 3030 0.43 10.5 330 920 0.43
36.1 1090 | 2420 0.37 11.0 330 740 0.37
37.7 1130 | 3400 0.44 11.5 340 1040 0.44
394 1070 | 4070 0.46 12.0 330 1240 0.46
41.0 1030 | 4120 0.47 12.5 310 1250 0.47
42.7 1040 | 5850 0.48 13.0 320 1780 0.48
44.3 1100 | 6540 0.49 13.5 340 1990 0.49
45.9 1080 | 5850 0.48 14.0 330 1780 0.48
47.6 1010 | 5460 0.48 14.5 310 1670 0.48
49.2 1030 | 5850 0.48 15.0 310 1780 0.48
50.9 1090 | 5650 0.48 15.5 330 1720 0.48
52.8 990 5560 0.48 16.1 300 1690 0.48
54 .1 1000 | 5850 0.49 16.5 300 1780 0.49
55.8 1030 | 5850 0.48 17.0 310 1780 0.48
574 1020 | 5850 0.48 17.5 310 1780 0.48
59.1 1150 | 5950 0.48 18.0 350 1810 0.48
60.7 1270 | 6060 0.48 18.5 390 1850 0.48
62.3 1290 | 6170 0.48 19.0 390 1880 0.48
64.0 1330 | 6170 0.48 19.5 400 1880 0.48
65.6 1310 | 5950 0.47 20.0 400 1810 0.47
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole G-406

American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Midpoint
Between Poisson's Between Poisson's
Receivers Vs Vo Ratio Receivers Vs Vo Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
67.3 1220 | 5950 0.48 20.5 370 1810 0.48
68.9 1120 | 5950 0.48 21.0 340 1810 0.48
70.5 1230 | 6290 0.48 21.5 380 1920 0.48
72.2 1460 | 6540 0.47 22.0 450 1990 0.47
73.8 1540 | 6290 0.47 22.5 470 1920 0.47
75.5 1380 | 6170 0.47 23.0 420 1880 0.47
771 1490 | 6410 0.47 23.5 460 1950 0.47
78.7 1490 | 6170 0.47 24.0 450 1880 0.47
80.4 1460 | 6170 0.47 24.5 440 1880 0.47
82.0 1590 | 6290 0.47 25.0 480 1920 0.47
83.7 1460 | 5950 0.47 25.5 440 1810 0.47
85.3 1330 | 5850 0.47 26.0 410 1780 0.47
87.3 1350 | 6060 0.47 26.6 410 1850 0.47
88.6 1360 | 5950 0.47 27.0 410 1810 0.47
90.2 1280 | 5850 0.47 27.5 390 1780 0.47
92.2 1290 | 5850 0.47 28.1 390 1780 0.47
93.5 1430 | 5850 0.47 28.5 440 1780 0.47
95.1 1390 | 5950 0.47 29.0 430 1810 0.47
97.1 1320 | 5750 0.47 29.6 400 1750 0.47
98.4 1390 | 5750 0.47 30.0 420 1750 0.47
100.1 1340 | 5750 0.47 30.5 410 1750 0.47
101.7 1230 | 5460 0.47 31.0 370 1670 0.47
103.4 1210 | 5460 0.47 31.5 370 1670 0.47
105.0 1240 | 5460 0.47 32.0 380 1670 0.47
106.6 1300 | 5380 0.47 32.5 400 1640 0.47
108.6 1240 | 5210 0.47 33.1 380 1590 0.47
109.9 1090 | 5130 0.48 33.5 330 1560 0.48
111.6 970 | 5130 0.48 34.0 300 1560 0.48
113.2 1040 | 5460 0.48 34.5 320 1670 0.48
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WSE BOREHOLE G-408
Receiver to Receiver V, and V, Analysis
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Figure 5: Boring G-408, Suspension R1-R2 P- and Sn-wave velocities
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Table 4. Boring G-408, Suspension R1-R2 depths and P- and Su-wave velocities

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole G-408

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vp Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
6.6 610 1380 0.38 2.0 190 420 0.38
8.2 610 1840 0.44 2.5 190 560 0.44
9.8 670 1540 0.38 3.0 200 470 0.38
11.5 720 1830 0.41 3.5 220 560 0.41
13.1 800 1710 0.36 4.0 240 520 0.36
14.8 930 1550 0.22 4.5 280 470 0.22
16.4 950 2180 0.38 5.0 290 660 0.38
18.0 1170 | 1980 0.23 5.5 360 600 0.23
19.7 1250 | 2710 0.37 6.0 380 830 0.37
21.3 1230 | 2160 0.26 6.5 380 660 0.26
23.0 1310 | 2780 0.36 7.0 400 850 0.36
24.6 1240 | 2220 0.27 7.5 380 680 0.27
26.3 1120 | 2250 0.33 8.0 340 690 0.33
27.9 1080 | 2510 0.39 8.5 330 760 0.39
29.5 1090 | 2600 0.39 9.0 330 790 0.39
31.2 1020 | 2820 0.42 9.5 310 860 0.42
32.8 1010 | 2280 0.38 10.0 310 700 0.38
34.5 1290 | 2270 0.26 10.5 390 690 0.26
36.1 1390 | 2820 0.34 11.0 420 860 0.34
37.7 1320 | 2670 0.34 11.5 400 810 0.34
394 1190 | 2400 0.34 12.0 360 730 0.34
41.0 1110 | 2190 0.33 12.5 340 670 0.33
42.7 1110 | 2400 0.36 13.0 340 730 0.36
44.3 1140 | 2240 0.33 13.5 350 680 0.33
45.9 1120 | 2400 0.36 14.0 340 730 0.36
47.6 1150 | 2240 0.32 14.5 350 680 0.32
49.2 1190 | 2420 0.34 15.0 360 740 0.34
50.9 1330 | 2530 0.31 15.5 400 770 0.31
52.8 1280 | 2420 0.31 16.1 390 740 0.31
54 .1 1290 | 2600 0.34 16.5 390 790 0.34
55.8 1230 | 2220 0.28 17.0 380 680 0.28
57.4 1210 | 2420 0.33 17.5 370 740 0.33
59.1 1370 | 2900 0.36 18.0 420 880 0.36
60.7 1540 | 3030 0.32 18.5 470 920 0.32
62.3 1410 | 4330 0.44 19.0 430 1320 0.44
64.3 1210 | 5560 0.48 19.6 370 1690 0.48
65.6 1110 | 5380 0.48 20.0 340 1640 0.48
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole G-408

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vo Ratio Receivers Vs Vo Ratio

(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)

67.3 1030 | 5290 0.48 20.5 310 1610 0.48
68.9 1040 | 5460 0.48 21.0 320 1670 0.48
70.9 1320 | 5850 0.47 21.6 400 1780 0.47
72.2 1420 | 6170 0.47 22.0 430 1880 0.47
73.8 1390 | 6290 0.47 22.5 420 1920 0.47
75.5 1430 | 6290 0.47 23.0 440 1920 0.47
77.1 1450 | 6410 0.47 23.5 440 1950 0.47
78.7 1500 | 6410 0.47 24.0 460 1950 0.47
80.4 1520 | 6290 0.47 24.5 460 1920 0.47
82.0 1390 | 6060 0.47 25.0 420 1850 0.47
83.7 1300 | 6060 0.48 25.5 400 1850 0.48
85.3 1320 | 5130 0.46 26.0 400 1560 0.46
86.9 1280 | 5750 0.47 26.5 390 1750 0.47
88.6 1230 | 5950 0.48 27.0 370 1810 0.48
90.2 1310 | 6170 0.48 27.5 400 1880 0.48
91.9 1740 | 6670 0.46 28.0 530 2030 0.46
93.5 1830 | 6540 0.46 28.5 560 1990 0.46
95.1 1630 | 6540 0.47 29.0 500 1990 0.47
97.1 1500 | 6290 0.47 29.6 460 1920 0.47
98.8 1440 | 6290 0.47 30.1 440 1920 0.47
100.4 1520 | 6290 0.47 30.6 460 1920 0.47
101.7 1640 | 6540 0.47 31.0 500 1990 0.47
103.3 1740 | 6670 0.46 315 530 2030 0.46
105.0 1540 | 6290 0.47 32.0 470 1920 0.47
106.6 1420 | 5950 0.47 32.5 430 1810 0.47
108.3 1380 | 6170 0.47 33.0 420 1880 0.47
110.2 1590 | 6670 0.47 33.6 490 2030 0.47
111.6 1870 | 6670 0.46 34.0 570 2030 0.46
113.2 2010 | 6670 0.45 34.5 610 2030 0.45
114.8 1440 | 5950 0.47 35.0 440 1810 0.47
116.8 1250 | 5750 0.48 35.6 380 1750 0.48
118.1 1670 | 6170 0.46 36.0 510 1880 0.46
120.1 2060 | 6800 0.45 36.6 630 2070 0.45
121.4 2070 | 6800 0.45 37.0 630 2070 0.45
123.4 2120 | 6800 0.45 37.6 650 2070 0.45
124.7 1920 | 6540 0.45 38.0 580 1990 0.45
126.6 1680 | 6170 0.46 38.6 510 1880 0.46
128.0 1540 | 6060 0.47 39.0 470 1850 0.47
129.9 1460 | 5950 0.47 39.6 440 1810 0.47
131.2 1560 | 5950 0.46 40.0 470 1810 0.46
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole G-408

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vo Ratio Receivers Vs Vo Ratio

(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)

132.9 1700 | 6290 0.46 40.5 520 1920 0.46
134.5 1940 | 6540 0.45 41.0 590 1990 0.45
136.2 2010 | 6540 0.45 41.5 610 1990 0.45
137.8 1950 | 6410 0.45 42.0 590 1950 0.45
139.4 1850 | 6290 0.45 42.5 560 1920 0.45
140.4 1570 | 5950 0.46 42.8 480 1810 0.46
142.7 1370 | 5850 0.47 43.5 420 1780 0.47
144 .4 1420 | 6170 0.47 44.0 430 1880 0.47
146.0 1730 | 6540 0.46 44.5 530 1990 0.46
147.6 1560 | 6290 0.47 45.0 480 1920 0.47
149.6 1600 | 6290 0.47 45.6 490 1920 0.47
150.9 1550 | 6290 0.47 46.0 470 1920 0.47
152.6 1480 | 6170 0.47 46.5 450 1880 0.47
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Figure 6: Boring G-409, Suspension R1-R2 P- and Sn-wave velocities
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Table 5. Boring G-409, Suspension R1-R2 depths and P- and Su-wave velocities

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole G-409

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vp Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
1.6 640 980 0.14 0.5 190 300 0.14
3.3 480 1250 0.41 1.0 150 380 0.41
5.3 560 1360 0.40 1.6 170 410 0.40
6.6 670 1500 0.38 2.0 200 460 0.38
8.2 720 1530 0.36 2.5 220 470 0.36
9.8 690 1380 0.33 3.0 210 420 0.33
11.5 750 1480 0.33 3.5 230 450 0.33
13.1 780 1370 0.27 4.0 240 420 0.27
14.8 790 1680 0.36 4.5 240 510 0.36
16.4 820 1640 0.33 5.0 250 500 0.33
18.0 780 1610 0.35 55 240 490 0.35
19.7 810 1570 0.32 6.0 250 480 0.32
21.3 900 1790 0.33 6.5 270 550 0.33
23.0 970 1740 0.27 7.0 300 530 0.27
24.6 980 2160 0.37 7.5 300 660 0.37
26.3 930 2710 0.43 8.0 280 830 0.43
27.9 870 3030 0.46 8.5 260 920 0.46
29.5 960 3090 0.45 9.0 290 940 0.45
31.2 1290 | 2800 0.36 9.5 390 850 0.36
32.8 1230 | 3400 0.43 10.0 370 1040 0.43
34.5 870 5290 0.49 10.5 260 1610 0.49
36.1 820 5750 0.49 11.0 250 1750 0.49
37.7 910 5560 0.49 11.5 280 1690 0.49
394 940 5850 0.49 12.0 290 1780 0.49
40.7 890 5750 0.49 12.4 270 1750 0.49
42.7 830 5560 0.49 13.0 250 1690 0.49
44.3 800 5560 0.49 13.5 240 1690 0.49
45.9 860 5750 0.49 14.0 260 1750 0.49
47.6 910 5650 0.49 14.5 280 1720 0.49
49.2 1010 | 6060 0.49 15.0 310 1850 0.49
50.9 1020 | 6170 0.49 15.5 310 1880 0.49
52.8 920 5950 0.49 16.1 280 1810 0.49
54.5 910 5950 0.49 16.6 280 1810 0.49
55.8 910 5850 0.49 17.0 280 1780 0.49
574 890 5950 0.49 17.5 270 1810 0.49
59.1 1030 | 6170 0.49 18.0 310 1880 0.49
60.7 1170 | 6670 0.48 18.5 360 2030 0.48
62.3 1190 | 6540 0.48 19.0 360 1990 0.48
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole G-409

American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Midpoint
Between Poisson's Between Poisson's
Receivers Vs Vo Ratio Receivers Vs Vo Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
64.0 1160 | 6170 0.48 19.5 350 1880 0.48
65.6 1150 | 5750 0.48 20.0 350 1750 0.48
67.3 1040 | 5950 0.48 20.5 320 1810 0.48
68.9 1020 | 5750 0.48 21.0 310 1750 0.48
70.5 1040 | 5460 0.48 21.5 320 1670 0.48
72.5 1150 | 5650 0.48 221 350 1720 0.48
74.2 1070 | 5560 0.48 22.6 330 1690 0.48
75.5 960 | 5750 0.49 23.0 290 1750 0.49
771 1000 | 5850 0.49 23.5 300 1780 0.49
78.1 1140 | 6060 0.48 23.8 350 1850 0.48
80.7 1470 | 6170 0.47 24.6 450 1880 0.47
82.0 1460 | 6170 0.47 25.0 450 1880 0.47
83.7 1380 | 7090 0.48 25.5 420 2160 0.48
85.3 1410 | 7090 0.48 26.0 430 2160 0.48
87.3 1340 | 6290 0.48 26.6 410 1920 0.48
88.6 1210 | 5750 0.48 27.0 370 1750 0.48
90.2 1180 | 5750 0.48 27.5 360 1750 0.48
91.9 1110 | 5850 0.48 28.0 340 1780 0.48
93.5 990 | 5750 0.48 28.5 300 1750 0.48
95.1 960 | 5460 0.48 29.0 290 1670 0.48
96.8 1010 | 5560 0.48 29.5 310 1690 0.48
98.8 1130 | 5650 0.48 30.1 350 1720 0.48
100.1 1230 | 5750 0.48 30.5 370 1750 0.48
101.7 1200 | 5850 0.48 31.0 370 1780 0.48
103.4 1300 | 6060 0.48 31.5 400 1850 0.48
105.0 1400 | 6540 0.48 32.0 430 1990 0.48
106.6 1470 | 6410 0.47 32.5 450 1950 0.47
108.3 1410 | 6170 0.47 33.0 430 1880 0.47
109.9 1210 | 5850 0.48 33.5 370 1780 0.48
111.6 1110 | 5650 0.48 34.0 340 1720 0.48
113.2 1120 | 5650 0.48 34.5 340 1720 0.48
114.8 1190 | 5650 0.48 35.0 360 1720 0.48
116.5 1320 | 6060 0.47 35.5 400 1850 0.47
118.1 1360 | 6170 0.47 36.0 410 1880 0.47
119.1 1490 | 6540 0.47 36.3 460 1990 0.47
121.4 1720 | 6540 0.46 37.0 520 1990 0.46
123.0 1530 | 6540 0.47 37.5 470 1990 0.47
124.7 1510 | 6170 0.47 38.0 460 1880 0.47
126.3 1700 | 6600 0.46 38.5 520 2010 0.46
128.0 1920 | 6600 0.45 39.0 580 2010 0.45
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole G-409

American Units Metric Units
Depth at Velocity Depth at Velocity
Midpoint Midpoint
Between Poisson's Between Poisson's
Receivers Vs Vo Ratio Receivers Vs Vo Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
129.6 1670 | 6350 0.46 39.5 510 1940 0.46
131.2 1560 | 6670 0.47 40.0 470 2030 0.47
132.9 1800 | 6600 0.46 40.5 550 2010 0.46
134.5 1650 | 6670 0.47 41.0 500 2030 0.47
136.5 1410 | 6010 0.47 41.6 430 1830 0.47
137.8 1460 | 6060 0.47 42.0 450 1850 0.47
139.4 1590 | 6410 0.47 42.5 490 1950 0.47
141.1 1430 | 6010 0.47 43.0 440 1830 0.47
142.7 1250 | 6010 0.48 43.5 380 1830 0.48
144.4 1390 | 6170 0.47 44.0 420 1880 0.47
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APPENDIX A

SUSPENSION VELOCITY MEASUREMENT QUALITY
ASSURANCE SUSPENSION SOURCE TO RECEIVER
ANALYSIS RESULTS
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WSE BOREHOLE G-406
Source to Receiver and Receiver to Receiver Analysis
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Figure A-1: Boring G-406, Suspension S-R1 P- and Su-wave velocities
GEOQVision Report 15347-01 rev 0 Page 32 of 45 October 15, 2015

Figure C-3.32



Table A-1. Boring G-406, S - R1 quality assurance analysis P- and Su-wave data

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole G-406

American Units

Metric Units

Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's

and Near Receiver Vs Vo Ratio and Near Receiver Vs Vo Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
11.7 910 1900 0.35 3.6 280 580 0.35
13.0 910 1800 0.33 4.0 280 550 0.33
14.7 920 1850 0.33 4.5 280 560 0.33
16.3 950 1770 0.30 5.0 290 540 0.30
18.0 940 1880 0.34 5.5 290 570 0.34
19.6 960 1890 0.33 6.0 290 580 0.33
21.2 1040 | 1810 0.26 6.5 320 550 0.26
22.9 1060 | 1960 0.29 7.0 320 600 0.29
24.5 940 1920 0.34 7.5 290 580 0.34
26.2 940 1860 0.33 8.0 290 570 0.33
27.8 1040 | 1760 0.23 8.5 320 540 0.23
29.4 1070 | 2070 0.32 9.0 330 630 0.32
31.1 1020 | 2010 0.33 9.5 310 610 0.33
32.7 1030 | 2050 0.33 10.0 310 630 0.33
34.4 1090 | 2300 0.36 10.5 330 700 0.36
36.0 1090 | 2330 0.36 11.0 330 710 0.36
37.6 1120 | 2580 0.38 11.5 340 790 0.38
39.3 1050 | 3050 0.43 12.0 320 930 0.43
40.9 1010 | 3940 0.46 12.5 310 1200 0.46
42.6 1070 | 5040 0.48 13.0 330 1540 0.48
44.2 1090 | 6000 0.48 13.5 330 1830 0.48
45.8 1070 | 5780 0.48 14.0 330 1760 0.48
47.5 1010 | 5250 0.48 14.5 310 1600 0.48
49.1 990 | 5780 0.48 15.0 300 1760 0.48
50.8 1050 | 5530 0.48 15.5 320 1690 0.48
52.4 980 | 5530 0.48 16.0 300 1690 0.48
54.0 1020 | 5530 0.48 16.5 310 1690 0.48
55.7 1020 | 5530 0.48 17.0 310 1690 0.48
57.7 1040 | 5890 0.48 17.6 320 1790 0.48
59.0 1060 | 5890 0.48 18.0 320 1790 0.48
60.6 1210 | 5890 0.48 18.5 370 1790 0.48
62.2 1310 | 6060 0.48 19.0 400 1850 0.48
63.9 1360 | 6000 0.47 19.5 410 1830 0.47
65.5 1340 | 5940 0.47 20.0 410 1810 0.47
67.2 1210 | 5780 0.48 20.5 370 1760 0.48
68.8 1160 | 5830 0.48 21.0 350 1780 0.48
70.5 1190 | 6120 0.48 21.5 360 1860 0.48
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole G-406

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vo Ratio and Near Receiver Vs Vo Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
721 1370 | 6560 0.48 22.0 420 | 2000 0.48
73.7 1500 | 6300 0.47 22.5 460 1920 0.47
75.4 1380 | 6120 0.47 23.0 420 1860 0.47
77.0 1470 | 6300 0.47 23.5 450 1920 0.47
78.7 1430 | 6240 0.47 24.0 440 1900 0.47
80.3 1430 | 6060 0.47 24.5 440 1850 0.47
81.9 1520 | 6300 0.47 25.0 460 1920 0.47
83.6 1460 | 5940 0.47 255 450 1810 0.47
85.2 1400 | 5830 0.47 26.0 430 1780 0.47
86.9 1340 | 5890 0.47 26.5 410 1790 0.47
88.5 1330 | 6000 0.47 27.0 400 1830 0.47
90.1 1350 | 5780 0.47 27.5 410 1760 0.47
92.1 1340 | 5730 0.47 28.1 410 1750 0.47
93.4 1390 | 5780 0.47 28.5 420 1760 0.47
95.1 1400 | 5780 0.47 29.0 430 1760 0.47
97.0 1300 | 5680 0.47 29.6 390 1730 0.47
98.3 1380 | 5630 0.47 30.0 420 1720 0.47
100.0 1320 | 5530 0.47 30.5 400 1690 0.47
101.9 1220 | 5480 0.47 31.1 370 1670 0.47
103.3 1220 | 5480 0.47 31.5 370 1670 0.47
104.9 1230 | 5390 0.47 32.0 380 1640 0.47
106.5 1320 | 5340 0.47 32.5 400 1630 0.47
108.2 1170 | 5210 0.47 33.0 360 1590 0.47
109.8 1050 | 5040 0.48 33.5 320 1540 0.48
111.5 960 | 5080 0.48 34.0 290 1550 0.48
113.4 990 | 5170 0.48 34.6 300 1580 0.48
114.7 1030 | 5480 0.48 35.0 310 1670 0.48
116.4 1040 | 5530 0.48 355 320 1690 0.48
118.0 1200 | 5730 0.48 36.0 370 1750 0.48
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WSE BOREHOLE G-408
Source to Receiver and Receiver to Receiver Analysis
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Figure A-2: Boring G-408, Suspension S-R1 P- and Su-wave velocities
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Table A-2. Boring G-408, S - R1 quality assurance analysis P- and Su-wave data

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole G-408

American Units

Metric Units

Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's

and Near Receiver Vs Vo Ratio and Near Receiver Vs Vo Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
114 730 1570 0.36 3.5 220 480 0.36
13.0 810 1480 0.28 4.0 250 450 0.28
14.7 900 1880 0.35 4.5 270 570 0.35
16.3 990 | 2280 0.38 5.0 300 690 0.38
18.0 1130 | 2470 0.37 5.5 340 750 0.37
19.6 1190 | 2710 0.38 6.0 360 820 0.38
21.2 1340 | 2240 0.22 6.5 410 680 0.22
22.9 1230 | 2630 0.36 7.0 370 800 0.36
24.5 1170 | 2340 0.33 7.5 360 710 0.33
26.2 1140 | 2260 0.33 8.0 350 690 0.33
27.8 1100 | 2380 0.36 8.5 340 730 0.36
29.4 1020 | 2210 0.37 9.0 310 670 0.37
31.1 1090 | 2270 0.35 9.5 330 690 0.35
32.7 1170 | 2180 0.30 10.0 360 660 0.30
34.4 1180 | 2400 0.34 10.5 360 730 0.34
36.0 1190 | 2490 0.35 11.0 360 760 0.35
37.6 1240 | 2470 0.33 11.5 380 750 0.33
39.3 1150 | 2290 0.33 12.0 350 700 0.33
40.9 1130 | 2280 0.33 12.5 350 690 0.33
42.6 1130 | 2250 0.33 13.0 350 690 0.33
44.2 1100 | 2240 0.34 13.5 340 680 0.34
45.8 1110 | 2230 0.34 14.0 340 680 0.34
47.5 1150 | 2170 0.30 14.5 350 660 0.30
49.1 1210 | 2230 0.29 15.0 370 680 0.29
50.8 1190 | 2160 0.28 15.5 360 660 0.28
52.4 1220 | 2360 0.32 16.0 370 720 0.32
54.0 1200 | 2460 0.34 16.5 370 750 0.34
55.7 1210 | 2540 0.35 17.0 370 770 0.35
57.7 1350 | 2530 0.30 17.6 410 770 0.30
59.0 1380 | 2920 0.36 18.0 420 890 0.36
60.6 1360 | 3120 0.38 18.5 410 950 0.38
62.2 1290 | 4110 0.45 19.0 390 1250 0.45
63.9 1190 | 4950 0.47 19.5 360 1510 0.47
65.5 1100 | 5190 0.48 20.0 330 1580 0.48
67.2 1100 | 5320 0.48 20.5 330 1620 0.48
69.1 1170 | 5600 0.48 21.1 360 1710 0.48
70.5 1350 | 5550 0.47 21.5 410 1690 0.47

GEOVision Report 15347-01 rev 0

Page 36 of 45

October 15, 2015

Figure C-3.36




Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole G-408

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vo Ratio and Near Receiver Vs Vo Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
721 1380 | 5920 0.47 22.0 420 1800 0.47
73.7 1450 | 6270 0.47 22.5 440 1910 0.47
75.7 1470 | 6530 0.47 23.1 450 1990 0.47
77.0 1400 | 6390 0.47 23.5 430 1950 0.47
78.7 1400 | 6390 0.47 24.0 430 1950 0.47
80.3 1380 | 6390 0.48 24.5 420 1950 0.48
81.9 1360 | 6150 0.47 25.0 410 1870 0.47
83.6 1270 | 5550 0.47 255 390 1690 0.47
85.2 1280 | 5500 0.47 26.0 390 1680 0.47
86.9 1290 | 5700 0.47 26.5 390 1740 0.47
88.5 1300 | 5810 0.47 27.0 400 1770 0.47
90.1 1470 | 6030 0.47 27.5 450 1840 0.47
91.8 1540 | 6150 0.47 28.0 470 1870 0.47
93.4 1660 | 6150 0.46 28.5 510 1870 0.46
95.1 1640 | 6660 0.47 29.0 500 | 2030 0.47
96.7 1640 | 6330 0.46 29.5 500 1930 0.46
98.3 1490 | 6460 0.47 30.0 450 1970 0.47
100.0 1600 | 6210 0.46 30.5 490 1890 0.46
101.9 1520 | 6390 0.47 31.1 460 1950 0.47
103.6 1600 | 6530 0.47 31.6 490 1990 0.47
105.2 1520 | 5920 0.46 32.1 460 1800 0.46
106.5 1470 | 5750 0.47 325 450 1750 0.47
108.1 1510 | 5920 0.46 33.0 460 1800 0.46
109.8 1670 | 6660 0.47 33.5 510 | 2030 0.47
111.5 1740 | 6960 0.47 34.0 530 | 2120 0.47
113.1 1580 | 6590 0.47 34.5 480 | 2010 0.47
115.1 1600 | 5970 0.46 35.1 490 1820 0.46
116.4 1630 | 6150 0.46 355 500 1870 0.46
118.0 1580 | 6210 0.47 36.0 480 1890 0.47
119.7 2020 | 6210 0.44 36.5 610 1890 0.44
121.6 2110 | 6810 0.45 37.1 640 | 2070 0.45
122.9 2000 | 6880 0.45 37.5 610 | 2100 0.45
124.9 1880 | 6530 0.45 38.1 570 1990 0.45
126.2 1680 | 6090 0.46 38.5 510 1860 0.46
128.2 1520 | 6210 0.47 39.1 460 1890 0.47
129.5 1500 | 6030 0.47 39.5 460 1840 0.47
131.5 1610 | 5810 0.46 40.1 490 1770 0.46
132.8 1790 | 6030 0.45 40.5 550 1840 0.45
134.8 1900 | 6330 0.45 41.1 580 1930 0.45
136.1 1920 | 6530 0.45 415 580 1990 0.45
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole G-408

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vo Ratio and Near Receiver Vs Vo Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)

137.7 1880 | 6460 0.45 42.0 570 | 1970 0.45
139.3 1610 | 6150 0.46 42.5 490 | 1870 0.46
141.0 1570 | 5970 0.46 43.0 480 | 1820 0.46
142.6 1500 | 5970 0.47 43.5 460 | 1820 0.47
144.3 1490 | 6210 0.47 44.0 450 | 1890 0.47
145.3 1560 | 6590 0.47 44.3 480 | 2010 0.47
147.6 1630 | 6330 0.46 45.0 500 | 1930 0.46
149.2 1480 | 6390 0.47 45.5 450 | 1950 0.47
150.8 1390 | 6660 0.48 46.0 420 | 2030 0.48
152.5 1430 | 6730 0.48 46.5 430 | 2050 0.48
154.4 1540 | 6530 0.47 471 470 | 1990 0.47
155.8 1710 | 6390 0.46 47.5 520 | 1950 0.46
157.4 1860 | 6030 0.45 48.0 570 | 1840 0.45
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WSE BOREHOLE G-409
Source to Receiver and Receiver to Receiver Analysis
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Figure A-3: Boring G-409, Suspension S-R1 P- and Su-wave velocities
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Table A-3. Boring G-409, S - R1 quality assurance analysis P- and Sx-wave data

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole G-409

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's

and Near Receiver Vs Vp Ratio and Near Receiver Vs Vp Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
6.5 640 1290 0.34 2.0 190 390 0.34
8.1 650 1300 0.33 2.5 200 400 0.33
10.1 690 1320 0.31 3.1 210 400 0.31
114 680 1310 0.31 3.5 210 400 0.31
13.0 720 1320 0.29 4.0 220 400 0.29
14.7 730 1420 0.32 4.5 220 430 0.32
16.3 740 1400 0.31 5.0 230 430 0.31
18.0 760 1460 0.31 5.5 230 450 0.31
19.6 800 1480 0.29 6.0 240 450 0.29
21.2 810 1670 0.34 6.5 250 510 0.34
22.9 910 1870 0.34 7.0 280 570 0.34
24.5 820 2130 0.41 7.5 250 650 0.41
26.2 860 2460 0.43 8.0 260 750 0.43
27.8 910 2690 0.44 8.5 280 820 0.44
294 970 2640 0.42 9.0 300 800 0.42
31.1 950 2860 0.44 9.5 290 870 0.44
32.7 1000 | 3440 0.45 10.0 310 1050 0.45
344 920 | 4140 0.47 10.5 280 1260 0.47
36.0 860 5280 0.49 11.0 260 1610 0.49
37.6 850 5500 0.49 11.5 260 1680 0.49
39.3 910 5280 0.48 12.0 280 1610 0.48
40.9 920 5460 0.49 12.5 280 1660 0.49
42.6 860 5500 0.49 13.0 260 1680 0.49
44.2 860 5410 0.49 13.5 260 1650 0.49
455 880 5460 0.49 13.9 270 1660 0.49
47.5 960 5500 0.48 14.5 290 1680 0.48
49.1 980 5920 0.49 15.0 300 1800 0.49
50.8 980 5750 0.49 15.5 300 1750 0.49
524 940 5920 0.49 16.0 290 1800 0.49
54.0 890 5650 0.49 16.5 270 1720 0.49
55.7 920 5600 0.49 17.0 280 1710 0.49
57.7 1040 | 5810 0.48 17.6 320 1770 0.48
59.3 1080 | 5750 0.48 18.1 330 1750 0.48
60.6 1140 | 6090 0.48 18.5 350 1860 0.48
62.2 1140 | 6210 0.48 19.0 350 1890 0.48
63.9 1090 | 6030 0.48 19.5 330 1840 0.48
65.5 1060 | 5700 0.48 20.0 320 1740 0.48
67.2 1020 | 5700 0.48 20.5 310 1740 0.48
68.8 1000 | 5600 0.48 21.0 300 1710 0.48
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole G-409

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vo Ratio and Near Receiver Vs Vo Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
70.5 1020 | 5700 0.48 21.5 310 1740 0.48
721 970 | 5650 0.48 22.0 290 1720 0.48
73.7 940 | 5810 0.49 22.5 290 1770 0.49
75.4 1000 | 5920 0.49 23.0 310 1800 0.49
77.3 1050 | 5970 0.48 23.6 320 1820 0.48
79.0 1160 | 6210 0.48 24 1 350 1890 0.48
80.3 1300 | 6390 0.48 24.5 400 1950 0.48
81.9 1370 | 6810 0.48 25.0 420 | 2070 0.48
82.9 1470 | 6880 0.48 25.3 450 | 2100 0.48
85.5 1400 | 6880 0.48 26.1 430 | 2100 0.48
86.9 1340 | 6210 0.48 26.5 410 1890 0.48
88.5 1210 | 5810 0.48 27.0 370 1770 0.48
90.1 1100 | 5970 0.48 27.5 340 1820 0.48
92.1 1030 | 5920 0.48 28.1 310 1800 0.48
93.4 1000 | 5600 0.48 28.5 300 1710 0.48
95.1 970 | 5600 0.48 29.0 300 1710 0.48
96.7 1020 | 5500 0.48 29.5 310 1680 0.48
98.3 1050 | 5550 0.48 30.0 320 1690 0.48
100.0 1130 | 5810 0.48 30.5 340 1770 0.48
101.6 1260 | 6030 0.48 31.0 390 1840 0.48
103.6 1340 | 6210 0.48 31.6 410 1890 0.48
104.9 1400 | 6330 0.47 32.0 430 1930 0.47
106.5 1340 | 6390 0.48 325 410 1950 0.48
108.2 1280 | 6030 0.48 33.0 390 1840 0.48
109.8 1210 | 5970 0.48 33.5 370 1820 0.48
111.5 1140 | 5810 0.48 34.0 350 1770 0.48
113.1 1140 | 5700 0.48 34.5 350 1740 0.48
114.7 1210 | 5700 0.48 35.0 370 1740 0.48
116.4 1260 | 5970 0.48 355 390 1820 0.48
118.0 1370 | 6150 0.47 36.0 420 1870 0.47
119.7 1410 | 6210 0.47 36.5 430 1890 0.47
121.3 1530 | 6210 0.47 37.0 460 1890 0.47
122.9 1560 | 6330 0.47 37.5 480 1930 0.47
123.9 1640 | 6390 0.46 37.8 500 1950 0.46
126.2 1640 | 6390 0.46 38.5 500 1950 0.46
127.9 1640 | 6390 0.46 39.0 500 1950 0.46
129.5 1640 | 6330 0.46 39.5 500 1930 0.46
131.1 1590 | 6560 0.47 40.0 490 | 2000 0.47
132.8 1620 | 6360 0.47 40.5 490 1940 0.47
134.4 1540 | 6430 0.47 41.0 470 1960 0.47
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole G-409

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vo Ratio and Near Receiver Vs Vo Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)

136.1 1540 | 6390 0.47 41.5 470 | 1950 0.47
137.7 1420 | 6120 0.47 42.0 430 | 1860 0.47
139.3 1420 | 6300 0.47 42.5 430 | 1920 0.47
141.3 1430 | 6030 0.47 43.1 440 | 1840 0.47
142.6 1450 | 6120 0.47 43.5 440 | 1860 0.47
144.3 1390 | 6240 0.47 44.0 420 | 1900 0.47
145.9 1390 | 5940 0.47 44.5 420 | 1810 0.47
147.6 1300 | 6060 0.48 45.0 400 | 1850 0.48
149.2 1440 | 5970 0.47 45.5 440 | 1820 0.47
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APPENDIX B

BORING GEOPHYSICAL LOGGING
SYSTEMS - NIST TRACEABLE
CALIBRATION RECORDS
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MICRO PRECISION CALIBRATION, INC

‘M]’C RO PRECISION 2165 N. Glassell St.,

Orange, CA 92865
NEGALIBRATION INC. St

R ACCREDITED
Certificate of Calibration
Date: Jul 21, 2015 Cert No. 222008122590036
Customer:
GEOVISION
1124 OLYMPIC DRIVE
CORONA CA 92881
Work Order #: LA-90018075
Purchase Order #:  OH-150720-01
MPC Control #:  AMB767 Serial Number: 160023
Asset |D: 160023 Department: NIA
Gage Type: LOGGER Performed By: TYLER MCKEEN
Manufacturer: oYo Received Condition: IN TOLERANCE
Model Number: 3403 Returned Condition: IN TOLERANCE
Size: N/A Cal. Date: July 10, 2015
Temp/RH: 72.0°F | 54.0% Cal. Interval: 12 MONTHS
Cal. Due Date: July 10, 2016

Calibration Notes:

This certificate supersedes cert#222008122588682

See attached data sheet for calculations. ( 1 Page )

Calibrated IAW customer supplied data form Rev 2.1

Frequency measurement uncertainty = 0.0005 Hz

Unit calibrated with Laptop Panasonic Model CF-29,s/n: 4FKSA41798
Calibrated To 4:1 Accuracy Ratio

Standards Used to Calibrate Equipment

1.D. Description. Maodel Serial Manufacturer Cal. Due Date  Traceability #
BD9000 CALIBRATOR 55004 7375008 FLUKE Jul 28, 2015  220081222200295
T1100 UNIVERSAL COUNTER 53131A 3546A09912 HEWLETT PACKARD Jan 28,2016  222008122578634
DB8748 GPS TIME AND FREQUENCY 58503A 3625A01225 HEWLETT PACKARD Jun 17,2016 222008122553843
RECEIVER

Procedures Used in this Eyent

Procedure Name Description
GEOVISION SEISMIC Suspension PS Seismic Logger/Recorder Calibration Procedure
Calibrating Technician: % QC Approval: , 3 Q ! A
TYLER MCKEEN Jim Williams
The reported expanded uncerainty of measurement is stated as the standard uncerainty of measurement mulliplied by Ihe coverage faclor k=2, which for normal distribution Istoac 9
probability of approximately 95%. The standard unceriainty of ment has been determined in accordance with EA's Publication and MIST Technical Mote 1297, 1994 Edition. Services rendered

comply with 1ISO 17025:2005, ANSIINCSL Z540-1, MPC Quality Manual, MPC CSD and with customer purchase order instructions.

Calibration cycles and lting due dales were submitted/approved by the customer. Any number of factors may cause an instrument lo drift oul of tolerance before the next scheduled calibration.
Recalibration cycles should be based on frequency of use, environmental conditions and customer’s established systematic accuracy. The informalion on this report, pertains only to the instrument
identified.

All standards are raceable lo S1 through the Mational Institute of Standards and Technology (MIST) and/or recegnized nati or international is laboralories. Services rendered include proper
manufacturer's service instruction and are warranted for no less than thirty (30) days. This reporl may not be reproduced in part or in a who'e without the prior wrilten approval of the issuing MPC lab.
Page 1 of 1 (CERT, Rev 3)
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SUSPENSION PS SEISMIC LOGGER/RECORDER CALIBRATION DATA FORM

INSTRUMENT DATA

System mfg.: RG Model no.: 5403
Serial no.: /490273 Calibration date: 2/l [ 1S
By: E Eaﬂdaﬂ‘énﬂ '@a /M P£_Due date: % /10 AT
Counter mfg.: Hewlstt Codra f;L_ Model no.: S212/4
Serial no.: HileAns 333 Calibration date: c W d

By: MPT Due date: WA '/,5‘
Signal generator mfg.: ﬁu.k—é Model no.: S~SooA
Serial no.: F335008 Calibration date: 208 /14

By: MPTE Due date: 2/22/15
Laptop controller mfg.: ConaSen i € Model no.: CF -9
Serial no.: Yee S A41Z79% Calibration date: N/A
SYSTEM SETTINGS:

Gain: 8

Filter (pavy

Range: Fo- 5 mS20

Delay: Pane

Stack (1 std) )

System date = correct date and time @3

PROCEDURE:

Set sine wave frequency to target frequency with amplitude of approximately 0.25 volt peak
Note actual frequency on data form.

Set sample period and record data file to disk. Note file name on data form.

Pick duration of 9 cycles using PSLOG.EXE program, note duration on data form, and save as
.sps file. Calculate average frequency for each channel pair and note on data form.

Average frequency must be within +/- 1% of actual frequency at all data points.

Maximum error ((AVG-ACT)/ACT*100)%  As found O:] 1% As left Q.
Target Actual | Sample File | Time for | Average | Time for | Average | Timefor | Average
Frequency |Frequency| Period | Name | 9 cycles |Frequency| 9 cycles |Frequency| 9cycles | Frequency
(Hz) (Hz) | (microS) Hn (msec)| Hn (Hz) | Hr (msec)| Hr(Hz) | V (msec) V (Hz)
50.00 <O 200 [(00% | |50 =50 irq. ) | <002 | ;80 <O
100.0 /o0 100 |0 90 | loc 70 joco | 90 00
200.0 20D 50 | % 485" | 200 Yy 45" | 200.2 S a.o0
500.0 Sob | 20 | ot /% 500 % | 500 /5 #19S
1000 o6 10 [ o 9 (oce g (0929 G S Rgoad
2000 20ce 5 o 4.508 e B dsof| 491 v | 4P50s| (9928
— A3
Calibrated by: '('7)///7 4"—-—'{?—13— b
Nefme™ Date Signature
Witnessed by: E il QQ’O{M‘U’\ Alicil IS y 7
Name Date ' Bignafre

Suspension PS Seismic Recorder/Logger Calibration Data Form Rev 2.1

February 7, 2012
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APPENDIXD  GEOTECHNICAL LABORATORY TEST RESULTS

Appendix D

Figure D-1.1: Direct Shear Test Results (ACE Phase)

Figure D-1.2: Direct Shear Test Results (PE Phase)

Figure D-1.3: Direct Shear Test Results (Adv. PE Phase)
Figure D-1.4: Direct Shear Test Results (Prior Projects)

Figure D-2.1: Triaxial Test Results (PE Phase)

Figure D-2.2: Triaxial Test Results (Adv. PE Phase)

Figure D-3.1: Consolidation Test Results (ACE Phase)

Figure D-3.2: Consolidation Test Results (PE Phase)

Figure D-3.3: Consolidation Test Results (Adv. PE Phase)
Figure D-3.4: Consolidation Test Results (Prior Projects)

Figure D-4.1: Hydroconsolidation Test Results (ACE Phase)
Figure D-4.2: Hydroconsolidation Test Results (PE Phase)
Figure D-4.3: Hydroconsolidation Test Results (Adv. PE Phase)
Figure D-5.1: Particle Size Distribution Test Results (ACE Phase)
Figure D-5.2: Particle Size Distribution Test Results (PE Phase)
Figure D-5.3: Particle Size Distribution Test Results (Adv. PE Phase)
Figure D-6.1: Atterberg Limits Test Results (ACE Phase)

Figure D-6.2: Atterberg Limits Test Results (PE Phase)

Figure D-6.3: Atterberg Limits Test Results (Adv. PE Phase)-
Figure D-7.1: Corrosion Test Results (ACE Phase)

Figure D-7.2: Corrosion Test Results (PE Phase)

Figure D-7.3: Corrosion Evaluation Report (Adv. PE Phase)
Figure D-8.1: Abrasion Test Results (PE Phase)

Figure D-8.2: Abrasion Test Results (Adv. PE Phase)
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KEY: e Sample tested at field moisture content

© Samples tested to a moisture content near saturation

Prepared/Date: NH 9/01/11
Checked/Date: LH 9/12/12

DIRECT SHEAR TEST DATA
Project No. 4953-10-1561
Figure D-1.1.1

MTA Westside Subway Extension
Los Angeles, California




SHEAR STRENGTH in Pounds per Square Foot
2000 4000 6000 8000

G-9@5%
[ ]

G-9@15%
[e]

G-9@5%
[}
Boring Number and
Sample Depth (ft.)

G9@15%
[e]

G-9@35%

G-9@35%

G-9@55%
o

G-9@55Y%
o]

)
S
=
o
S
&
%!
=
Q
Q.
2]
=
=
=
S
=
g
[
[a
)
72}
75}
M
[a
~
[
O
o
<
s
@)
o
=)
7!

KEY: e Sample tested at field moisture content

©  Samples tested to a moisture content near saturation

Prepared/Date: NH 9/01/11
Checked/Date: LH 9/12/12

DIRECT SHEAR TEST DATA
Project No. 4953-10-1561
Figure D-1.1.2

MTA Westside Subway Extension
Los Angeles, California
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KEY: e Samples tested at field moisture content

o Samples soaked to a moisture content near saturation
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MTA Westside Subway Extension

Los Angeles, California ame‘ :

Project No.: 4953-10-1561

DIRECT SHEAR TEST DATA
Figure D-1.2.1
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KEY: e Samples tested at field moisture content

o Samples soaked to a moisture content near saturation

Prepared/Date: WL 10/4/11
Checked/Date: LT 10/4/11

MTA Westside Subway Extension DIRECT SHEAR TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-1.2.2
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o Samples soaked to a moisture content near saturation
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KEY: e Samples tested at field moisture content

o Samples soaked to a moisture content near saturation

Prepared/Date: WL 10/4/11
Checked/Date: LT 10/4/11

MTA Westside Subway Extension DIRECT SHEAR TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-1.2.4
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KEY: e Samples tested at field moisture content

o Samples soaked to a moisture content near saturation

Prepared/Date: JF 10/4/11
Checked/Date: LT 10/4/11

MTA Westside Subway Extension DIRECT SHEAR TEST DATA
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KEY:

e Samples tested at field moisture content

o Samples soaked to a moisture content near saturation
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KEY: e Samples tested at field moisture content

o Samples soaked to a moisture content near saturation
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KEY: e Samples tested at field moisture content

o Samples soaked to a moisture content near saturation
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o Samples soaked to a moisture content near saturation
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Emesseeessss AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: West Subway Extension Tested by: AP Date:  06-15-11
Project No.: 4953-10-1561 Input Data by: KM Date:  06-28-11
Test Pit: G-143 Reviewed by: AP Date:  06-28-11
Sample No.: - Sample Description: Sandy Clay w/gravel
Depth(ft): 15.5
Sample Type: Mod. Cal. Confining Pressure = 5.0 psi
Diameter (in) 2.611 2.611 2.611 Avg. = 2.611
Height (in) 5.685 5.685 5685 Avg.= 5.685
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.354 5.354
Moisture Content (%) 12.52 14.90
Wet Weight (gms) 113.82 1264.02
Dry Weight (gms) 106.80 1119.85
Container Weight (gms) 50.71 152.01
Density and Saturation
Wet Weight (gms) 1093.82
Container Weight (gms) 0.00
Wet Density (pcf) 136.9
Dry Density (pcf) 121.7
Initial Void Ratio 0.385
% Saturation 87.8
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 55.0 Initial Burette Ht.(cm)= 0.0
Back Pressure(psi) = 50.0 Final Burette Ht.(cm)= 0.0
Eff. Consol. Stress (psi) = 5.0 Final Height (in)= 5.685
Induced OCR = 1.0 Initial Volume (cu.in)= 30.439
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 30.439
Shear At Failure
Rate of Deformation (in/min)= 0.008 Deviator Stress (ksf) = 3.70
Time to 50% primary Consolidation (min) = 3 Eff. Minor Principal stress (ksf) = 0.90
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 4.60

Axial Strain (%) = 5.19

Figure D-2.1.

1
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Emesseeessss AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Test Procedure: ASTM D 4767

Project Name: West Subway Extension Tested by: AP Date:  06-15-11
Project No.: 4953-10-1561 Input Data by: KM Date:  06-28-11
Test Pit: G-143 Reviewed by: AP Date:  06-28-11
Sample No.: - Sample Description: Sandy Clay w/gravel
Depth(ft): 15.5
Sample Type: Mod. Cal. Confining Pressure = 15.0 psi
Diameter (in) 2.611 2.611 2.611 Avg. = 2.611
Height (in) 5.685 5.685 5685 Avg.= 5.685
BEFORE CONSOLIDATION AFTER CONSOLIDATION

Area (in?) 5.354 5.319
Moisture Content (%) 12.52 14.90
Wet Weight (gms) 113.82 1264.02
Dry Weight (gms) 106.80 1119.85
Container Weight (gms) 50.71 152.01
Density and Saturation
Wet Weight (gms) 1093.82
Container Weight (gms) 0.00
Wet Density (pcf) 136.9
Dry Density (pcf) 121.7
Initial Void Ratio 0.385
% Saturation 87.8

Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 65.0 Initial Burette Ht.(cm)= 59.8
Back Pressure(psi) = 50.0 Final Burette Ht.(cm)= 56.2
Eff. Consol. Stress (psi) = 15.0 Final Height (in)= 5.681
Induced OCR= 1.0 Initial Volume (cu.in)= 30.439
Change in Ht. of Specimen (in) = 0.0040 Final Volume (cu.in) = 30.220
Shear At Failure
Rate of Deformation (in/min)= 0.008 Deviator Stress (ksf) = 6.79
Time to 50% primary Consolidation = 3 Eff. Minor Principal stress (ksf) = 2.07
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 8.86

Axial Strain (%) = 5.01

Figure D-2.1.2
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Emesseeessss AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: West Subway Extension Tested by: AP Date:  06-15-11
Project No.: 4953-10-1561 Input Data by: KM Date:  06-28-11
Test Pit: G-143 Reviewed by: AP Date:  06-28-11
Sample No.: - Sample Description: Sandy Clay w/gravel
Depth(ft): 15.5
Sample Type: Mod. Cal. Confining Pressure = 25.0 psi
Diameter (in) 2.611 2.611 2.611 Avg. = 2.611
Height (in) 5.685 5.685 5685 Avg.= 5.685
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.354 5.331
Moisture Content (%) 12.52 14.90
Wet Weight (gms) 113.82 1264.02
Dry Weight (gms) 106.80 1119.85
Container Weight (gms) 50.71 152.01
Density and Saturation
Wet Weight (gms) 1093.82
Container Weight (gms) 0.00
Wet Density (pcf) 136.9
Dry Density (pcf) 121.7
Initial Void Ratio 0.385
% Saturation 87.8
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 75.0 Initial Burette Ht.(cm)= 56.2
Back Pressure(psi) = 50.0 Final Burette Ht.(cm)= 53.2
Eff. Consol. Stress (psi) = 25.0 Final Height (in)= 5.676
Induced OCR = 1.0 Initial Volume (cu.in)= 30.439
Change in Ht. of Specimen (in) = 0.0092 Final Volume (cu.in) = 30.256
Shear At Failure
Rate of Deformation (in/min)= 0.008 Deviator Stress (ksf) = 9.80
Time to 50% primary Consolidation = 3 Eff. Minor Principal stress (ksf) = 3.30
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 13.10

Axial Strain (%) = 5.32

Figure D-2.1.3
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: West Subway Extension Cell Pressure: 55.0 psi
Project No: 4953-10-1561 Back Pressure : 50.0 psi
Test Pit: G-143 Consolidation Pressure : 5.0 psi
Depth(ft): 15.5 Initial Sample Height: 5.685 in
Sample No.: - Initial Area of Sample: 5.354 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.685 in
Sample Description: Sandy Clay w/gravel Final Sample Area (A)*: 5.354 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+83')/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
55.0 0 0.000 50.0 0.00 0.00 0.00 0.00 0.72
55.0 9 0.023 50.3 0.24 0.40 0.04 0.12 0.80
55.0 37 0.037 51.6 0.99 0.65 0.23 0.49 0.98
55.0 51 0.050 52.2 1.36 0.88 0.32 0.68 1.08
55.0 62 0.064 52.4 1.65 1.12 0.34 0.82 1.20
55.0 71 0.077 52.3 1.88 1.36 0.33 0.94 1.33
55.0 78 0.091 52.2 2.06 1.61 0.31 1.03 1.44
55.0 85 0.106 52.0 2.24 1.86 0.28 1.12 1.56
55.0 90 0.121 51.7 2.37 212 0.25 1.18 1.66
55.0 95 0.135 51.5 2.49 2.37 0.21 1.25 1.75
55.0 99 0.150 51.2 2.59 2.63 0.18 1.30 1.84
55.0 104 0.164 51.0 2.72 2.89 0.14 1.36 1.94
55.0 108 0.179 50.7 2.81 3.14 0.11 1.41 2.02
55.0 113 0.193 50.5 2.94 3.39 0.07 1.47 212
55.0 117 0.207 50.2 3.03 3.63 0.03 1.52 2.20
55.0 122 0.221 50.0 3.15 3.89 0.00 1.58 2.30
55.0 127 0.237 49.7 3.27 4.16 -0.04 1.64 2.40
55.0 131 0.251 49.5 3.37 4.41 -0.07 1.68 2.48
55.0 136 0.265 49.2 3.49 4.66 -0.11 1.74 2.57
55.0 140 0.281 49.0 3.58 4.93 -0.14 1.79 2.65
55.0 145 0.295 48.7 3.70 5.19 -0.18 1.85 2.75

Figure D-2.1.4
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: West Subway Extension Cell Pressure: 65.0 psi
Project No: 4953-10-1561 Back Pressure : 50.0 psi
Test Pit: G-143 Consolidation Pressure : 15.0 psi
Depth(ft): 15.5 Initial Sample Height: 5.685 in
Sample No.: - Initial Area of Sample: 5.354 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.681 in
Sample Description: Sandy Clay w/gravel Final Sample Area (A)*: 5.319 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
65.0 0 0.000 50.0 0.00 0.00 0.00 0.00 2.16
65.0 3 0.001 50.0 0.08 0.01 0.00 0.04 2.20
65.0 18 0.002 50.6 0.49 0.03 0.09 0.24 2.31
65.0 80 0.010 541 2.16 0.18 0.59 1.08 2.65
65.0 111 0.020 55.5 2.99 0.35 0.80 1.50 2.86
65.0 136 0.028 56.2 3.66 0.49 0.90 1.83 3.10
65.0 155 0.037 56.5 417 0.65 0.93 2.08 3.31
65.0 169 0.046 56.5 4.54 0.81 0.93 2.27 3.50
65.0 178 0.056 56.3 4.77 0.99 0.90 2.39 3.64
65.0 185 0.065 56.0 4.95 1.14 0.87 2.48 3.77
65.0 191 0.075 55.7 5.10 1.31 0.83 2.55 3.88
65.0 196 0.084 55.5 5.23 1.48 0.78 2.61 3.99
65.0 200 0.094 55.2 5.32 1.65 0.75 2.66 4.08
65.0 204 0.103 54.9 5.42 1.81 0.71 2.7 4.16
65.0 208 0.112 54.7 5.52 1.98 0.67 2.76 4.25
65.0 212 0.122 54.4 5.62 215 0.63 2.81 4.33
65.0 215 0.132 54.2 5.69 2.31 0.60 2.84 4.41
65.0 219 0.141 53.9 5.78 2.48 0.56 2.89 4.49
65.0 223 0.151 53.7 5.88 2.65 0.53 2.94 457
65.0 226 0.160 53.4 5.95 2.82 0.50 2.97 4.64
65.0 229 0.169 53.2 6.01 2.98 0.46 3.01 4.70
65.0 233 0.179 53.0 6.11 3.15 0.43 3.05 4.79
65.0 236 0.189 52.8 6.18 3.33 0.40 3.09 4.85
65.0 238 0.198 52.6 6.22 3.49 0.37 3.1 4.90
65.0 241 0.208 52.3 6.28 3.66 0.33 3.14 4.97
65.0 244 0.218 52.1 6.35 3.84 0.30 3.18 5.03
65.0 247 0.227 51.9 6.42 4.00 0.27 3.21 5.10
65.0 250 0.237 51.7 6.49 4.16 0.24 3.24 517
65.0 253 0.247 51.4 6.55 4.34 0.21 3.28 5.23
65.0 256 0.256 51.2 6.62 4.50 0.18 3.31 5.29
65.0 259 0.266 51.0 6.68 4.68 0.14 3.34 5.36
65.0 262 0.275 50.8 6.75 4.85 0.1 3.37 5.42
65.0 264 0.284 50.6 6.79 5.01 0.09 3.39 5.47

Figure D-2.1.5
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: West Subway Extension Cell Pressure: 75.0 psi
Project No: 4953-10-1561 Back Pressure : 50.0 psi
Test Pit: G-143 Consolidation Pressure : 25.0 psi
Depth(ft): 15.5 Initial Sample Height: 5.685 in
Sample No.: - Initial Area of Sample: 5.354 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.676 in
Sample Description: Sandy Clay w/gravel Final Sample Area (A)*: 5.331 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
75.0 0 0.000 50.0 0.00 0.00 0.00 0.00 3.60
75.0 100 0.006 55.4 2.70 0.11 0.78 1.35 417
75.0 139 0.012 57.3 3.75 0.21 1.06 1.87 4.42
75.0 178 0.018 58.6 4.79 0.32 1.24 2.40 4.75
75.0 193 0.024 59.3 5.19 0.42 1.34 2.60 4.85
75.0 223 0.030 59.8 5.99 0.53 1.41 3.00 5.18
75.0 246 0.036 60.1 6.60 0.63 1.45 3.30 5.45
75.0 263 0.042 60.1 7.05 0.74 1.45 3.53 5.67
75.0 279 0.048 59.9 7.47 0.85 1.43 3.74 5.91
75.0 287 0.054 59.7 7.68 0.95 1.40 3.84 6.04
75.0 305 0.080 58.8 8.12 1.41 1.27 4.06 6.39
75.0 319 0.090 57.8 8.48 1.59 1.12 4.24 6.72
75.0 331 0.120 56.6 8.75 2.1 0.95 4.38 7.03
75.0 348 0.167 55.1 9.12 2.95 0.74 4.56 7.42
75.0 362 0.212 54.0 9.41 3.73 0.57 4.71 7.74
75.0 373 0.257 53.0 9.62 454 0.43 4.81 7.98
75.0 383 0.302 52.1 9.80 5.32 0.30 4.90 8.20
75.0 393 0.347 51.2 9.97 6.12 0.18 4.98 8.41
75.0 404 0.393 50.4 10.16 6.92 0.06 5.08 8.62
75.0 416 0.438 49.8 10.37 7.72 -0.03 5.18 8.82
75.0 425 0.484 491 10.50 8.53 -0.13 5.25 8.98
75.0 435 0.529 48.4 10.65 9.33 -0.24 5.33 9.16
75.0 445 0.574 47.7 10.80 10.12 -0.33 5.40 9.33
75.0 450 0.621 47.0 10.83 10.93 -0.43 5.41 9.45
75.0 462 0.666 46.4 11.02 11.73 -0.52 5.51 9.63
75.0 469 0.710 45.8 11.08 12.52 -0.61 5.54 9.75
75.0 477 0.756 451 11.17 13.32 -0.70 5.58 9.88
75.0 486 0.802 447 11.27 14.13 -0.77 5.64 10.01
75.0 496 0.847 44 .2 11.40 14.92 -0.84 5.70 10.14
75.0 504 0.893 43.7 11.47 15.73 -0.91 5.74 10.24
75.0 513 0.938 43.2 11.57 16.53 -0.98 5.78 10.36
75.0 523 0.984 42.7 11.68 17.34 -1.05 5.84 10.49
75.0 532 1.029 42.2 11.77 18.13 -1.12 5.88 10.61
75.0 540 1.075 41.7 11.83 18.93 -1.20 5.91 10.71
75.0 547 1.120 41.2 11.86 19.74 -1.27 5.93 10.80

Figure D-2.1.6
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Project Name: West Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-10-1561 Sample Description: Sandy Clay w/gravel
Test Pit: G-143 Avg. Dry Unit Weight (pcf): 121.7
Sample No.: - Avg. Initial Moisture Content (%): 12.5
Depth (ft): 15.5 Confining Pressure: 5.0, 15.0, 25.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767

Figure D-2.1.7
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Test Pit: G-143 Sample Type: Mod. Cal.
Sample No.: - Soil Description: Sandy Clay w/gravel
Depth (feet): 15.5 Eff. Confining Pressure (ksf): 15.0
Time (minutes) Volume Change (cc) SQRT Time (minutes) Volume Change (cc)
0 0.0000 0.0000 0.0000
0.1 0.2000 0.3162 0.2000
0.25 0.4000 0.5000 0.4000
0.5 0.6000 0.7071 0.6000
1 0.8000 1.0000 0.8000
2 1.1000 1.4142 1.1000
4 1.4000 2.0000 1.4000
8 2.1000 2.8284 2.1000
15 2.5000 3.8730 2.5000
30 3.1000 54772 3.1000
60 3.4000 7.7460 3.4000
120 3.6000 10.9545 3.6000
240 3.7000 15.4919 3.7000
987 3.8000 31.4166 3.8000
1527 3.8000 39.0768 3.8000

Project Name:

West Subway Extension

TIME RATE CONSOLIDATION CURVE

ASTM D 2435

Date:

Project No.:

4953-10-1561

06/15/11

Figure D-2.1.8
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Test Procedure: ASTM D 4767

Project Name: West Subway Extension Tested by: AP Date:  06-15-11
Project No.: 4953-10-1561 Input Data by: KM Date:  06-28-11
Test Pit: G-143 Reviewed by: AP Date:  06-28-11
Sample No.: - Sample Description: Yell. Brown Clay w/sand
Depth(ft): 455
Sample Type: Mod. Cal. Confining Pressure = 15.0 psi
Diameter (in) 2.599 2.599 2.599 Avg. = 2.599
Height (in) 5.584 5.584 5584  Avg.= 5.584
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.305 5.334
Moisture Content (%) 22.62 24 .92
Wet Weight (gms) 103.70 1109.64
Dry Weight (gms) 93.75 918.08
Container Weight (gms) 49.77 149.44
Density and Saturation
Wet Weight (gms) 975.32
Container Weight (gms) 0.00
Wet Density (pcf) 125.4
Dry Density (pcf) 102.3
Initial Void Ratio 0.647
% Saturation 94 .4
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 45.0 Initial Burette Ht.(cm)= 65.5
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 63.1
Eff. Consol. Stress (psi) = 15.0 Final Height (in)= 5.526
Induced OCR = 1.0 Initial Volume (cu.in)= 29.624
Change in Ht. of Specimen (in) = 0.0578 Final Volume (cu.in) = 29.478
Shear At Failure
Rate of Deformation (in/min)= 0.008 Deviator Stress (ksf) = 2.91
Time to 50% primary Consolidation (min) = 3 Eff. Minor Principal stress (ksf) = 1.01
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 3.91

Axial Strain (%) = 4.69

Figure D-2.1.
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: West Subway Extension Tested by: AP Date:  06-15-11
Project No.: 4953-10-1561 Input Data by: KM Date:  06-28-11
Test Pit: G-143 Reviewed by: AP Date:  06-28-11
Sample No.: - Sample Description: Yell. Brown Clay w/sand
Depth(ft): 455
Sample Type: Mod. Cal. Confining Pressure = 30.0 psi
Diameter (in) 2.599 2.599 2.599 Avg. = 2.599
Height (in) 5.584 5.584 5.584 Avg. = 5.584
BEFORE CONSOLIDATION AFTER CONSOLIDATION

Area (in?) 5.305 5.289
Moisture Content (%) 22.62 24 .92
Wet Weight (gms) 103.70 1109.64
Dry Weight (gms) 93.75 918.08
Container Weight (gms) 49.77 149.44
Density and Saturation
Wet Weight (gms) 975.32
Container Weight (gms) 0.00
Wet Density (pcf) 125.4
Dry Density (pcf) 102.3
Initial Void Ratio 0.647
% Saturation 94.4

Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0

Consolidation

Cell Pressure (psi) = 60.0 Initial Burette Ht.(cm)= 63.3
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 58.9
Eff. Consol. Stress (psi) = 30.0 Final Height (in)= 5.551
Induced OCR= 1.0 Initial Volume (cu.in)= 29.624
Change in Ht. of Specimen (in) = 0.0333 Final Volume (cu.in) = 29.356
Shear At Failure
Rate of Deformation (in/min)= 0.008 Deviator Stress (ksf) = 6.22
Time to 50% primary Consolidation = 3 Eff. Minor Principal stress (ksf) = 2.37
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 8.60
Axial Strain (%) = 5.29

Figure D-2.1.10
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: West Subway Extension Tested by: AP Date:  06-15-11
Project No.: 4953-10-1561 Input Data by: KM Date:  06-28-11
Test Pit: G-143 Reviewed by: AP Date:  06-28-11
Sample No.: - Sample Description: Yell. Brown Clay w/sand
Depth(ft): 455
Sample Type: Mod. Cal. Confining Pressure = 45.0 psi
Diameter (in) 2.599 2.599 2.599 Avg. = 2.599
Height (in) 5.584 5.584 5.584 Avg. = 5.584
BEFORE CONSOLIDATION AFTER CONSOLIDATION

Area (in?) 5.305 5.197
Moisture Content (%) 22.62 24 .92
Wet Weight (gms) 103.70 1109.64
Dry Weight (gms) 93.75 918.08
Container Weight (gms) 49.77 149.44
Density and Saturation
Wet Weight (gms) 975.32
Container Weight (gms) 0.00
Wet Density (pcf) 125.4
Dry Density (pcf) 102.3
Initial Void Ratio 0.647
% Saturation 94.4

Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0

Consolidation

Cell Pressure (psi) = 75.0 Initial Burette Ht.(cm)= 55.1
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 45.0
Eff. Consol. Stress (psi) = 45.0 Final Height (in)= 5.582
Induced OCR = 1.0 Initial Volume (cu.in)= 29.624
Change in Ht. of Specimen (in) = 0.0018 Final Volume (cu.in) = 29.008
Shear At Failure
Rate of Deformation (in/min)= 0.008 Deviator Stress (ksf) = 10.66
Time to 50% primary Consolidation = 3 Eff. Minor Principal stress (ksf) = 4.93
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 15.58
Axial Strain (%) = 4.81

Figure D-2.1.11
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: West Subway Extension Cell Pressure: 45.0 psi
Project No: 4953-10-1561 Back Pressure : 30.0 psi
Test Pit: G-143 Consolidation Pressure : 15.0 psi
Depth(ft): 45.5 Initial Sample Height: 5.584 in
Sample No.: - Initial Area of Sample: 5.305 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.526 in
Sample Description: Yell. Brown Clay w/sand Final Sample Area (A)*: 5.334 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3')/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
45.0 0 0.000 30.0 0.00 0.00 0.00 0.00 2.16
45.0 36 0.011 32.7 0.97 0.20 0.38 0.48 2.26
45.0 49 0.025 34.4 1.32 0.44 0.62 0.66 2.19
45.0 57 0.039 354 1.53 0.70 0.77 0.76 2.15
45.0 63 0.053 36.1 1.68 0.95 0.88 0.84 213
45.0 68 0.067 36.6 1.81 1.21 0.95 0.91 2.11
45.0 73 0.081 37.0 1.94 1.47 1.01 0.97 2.12
45.0 77 0.097 374 2.04 1.75 1.05 1.02 2.13
45.0 81 0.112 37.6 2.14 2.02 1.09 1.07 2.14
45.0 85 0.127 37.8 2.24 2.29 1.12 1.12 217
45.0 88 0.142 37.9 2.31 2.56 1.14 1.16 2.18
45.0 91 0.155 38.0 2.39 2.80 1.15 1.19 2.20
45.0 95 0.170 38.1 2.49 3.07 1.16 1.24 2.24
45.0 98 0.184 38.1 2.56 3.32 1.17 1.28 2.27
45.0 101 0.198 38.2 2.63 3.59 1.17 1.31 2.31
45.0 104 0.213 38.2 2.70 3.86 1.17 1.35 2.34
45.0 107 0.228 38.1 2.77 412 1.17 1.38 2.38
45.0 110 0.244 38.1 2.84 4.41 1.16 1.42 2.42
45.0 113 0.259 38.0 2.91 4.69 1.15 1.45 2.46

Figure D-2.1.12
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: West Subway Extension Cell Pressure: 60.0 psi
Project No: 4953-10-1561 Back Pressure : 30.0 psi
Test Pit: G-143 Consolidation Pressure : 30.0 psi
Depth(ft): 45.5 Initial Sample Height: 5.584 in
Sample No.: - Initial Area of Sample: 5.305 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.551 in
Sample Description: Yell. Brown Clay w/sand Final Sample Area (A)*: 5.289 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3')/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
60.0 0 0.000 30.0 0.00 0.00 0.00 0.00 4.32
60.0 42 0.002 32.6 1.14 0.04 0.38 0.57 4.51
60.0 67 0.006 34.6 1.81 0.10 0.66 0.90 4.57
60.0 84 0.011 36.1 2.27 0.19 0.88 1.14 4.57
60.0 97 0.015 37.4 2.63 0.26 1.06 1.32 4.57
60.0 108 0.020 38.4 2.94 0.35 1.21 1.47 4.58
60.0 118 0.025 39.2 3.19 0.44 1.33 1.60 459
60.0 126 0.029 39.9 3.42 0.52 1.43 1.71 4.60
60.0 134 0.033 40.5 3.63 0.59 1.51 1.81 4.62
60.0 141 0.037 41.1 3.80 0.67 1.59 1.90 4.63
60.0 146 0.042 41.5 3.95 0.75 1.65 1.98 4.65
60.0 152 0.046 41.9 4.10 0.84 1.71 2.05 4.66
60.0 157 0.051 42.2 4.23 0.92 1.76 2.11 4.67
60.0 162 0.056 42.5 4.35 1.01 1.80 2.18 4.69
60.0 184 0.087 43.8 4.94 1.57 1.98 2.47 4.81
60.0 191 0.101 441 5.10 1.82 2.02 2.55 4.85
60.0 211 0.164 443 5.57 2.96 2.06 2.79 5.05
60.0 215 0.179 44.3 5.66 3.22 2.05 2.83 5.10
60.0 219 0.193 442 5.74 3.47 2.04 2.87 5.15
60.0 221 0.206 441 5.80 3.71 2.03 2.90 5.19
60.0 225 0.220 44.0 5.89 3.96 2.02 2.94 5.24
60.0 229 0.235 43.9 5.97 4.22 2.00 2.99 5.30
60.0 232 0.249 43.9 6.03 4.48 1.99 3.01 5.34
60.0 235 0.264 43.8 6.09 4.75 1.98 3.04 5.38
60.0 238 0.279 43.7 6.14 5.02 1.96 3.07 5.43
60.0 241 0.294 43.5 6.22 5.29 1.95 3.11 5.48

Figure D-2.1.13
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: West Subway Extension Cell Pressure: 75.0 psi
Project No: 4953-10-1561 Back Pressure : 30.0 psi
Test Pit: G-143 Consolidation Pressure : 45.0 psi
Depth(ft): 455 Initial Sample Height: 5.584 in
Sample No.: - Initial Area of Sample: 5.305 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.582 in
Sample Description: Yell. Brown Clay w/sand Final Sample Area (A)*: 5.197 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-8S3)/2 | (S1'+83')/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
75.0 0 0.000 30.0 0.00 0.00 0.00 0.00 6.48
75.0 100 0.006 30.6 2.77 0.11 0.08 1.38 7.78
75.0 139 0.012 31.0 3.84 0.21 0.15 1.92 8.25
75.0 178 0.018 31.5 4.92 0.32 0.21 2.46 8.72
75.0 193 0.024 31.9 5.33 0.43 0.28 2.66 8.86
75.0 223 0.030 32.4 6.15 0.54 0.34 3.07 9.21
75.0 246 0.036 32.7 6.77 0.64 0.39 3.39 9.47
75.0 263 0.042 33.2 7.23 0.75 0.46 3.62 9.64
75.0 279 0.048 33.6 7.66 0.86 0.52 3.83 9.80
75.0 287 0.054 34.0 7.88 0.97 0.57 3.94 9.85
75.0 302 0.068 34.3 8.26 1.22 0.62 4.13 9.99
75.0 327 0.090 36.0 8.90 1.61 0.86 4.45 10.07
75.0 353 0.120 37.3 9.58 215 1.05 4.79 10.22
75.0 367 0.143 37.7 9.91 2.56 1.1 4.95 10.33
75.0 384 0177 39.0 10.30 3.17 1.30 5.15 10.33
75.0 395 0.223 40.0 10.51 3.99 1.44 5.25 10.29
75.0 404 0.268 40.8 10.66 4.81 1.55 5.33 10.26
75.0 411 0.314 41.4 10.75 5.63 1.64 5.37 10.22
75.0 418 0.360 41.9 10.84 6.45 1.71 5.42 10.19
75.0 424 0.406 42.2 10.89 7.27 1.76 5.45 10.17
75.0 429 0.452 42.5 10.93 8.09 1.79 5.46 10.15
75.0 433 0.498 42.7 10.93 8.92 1.82 5.46 10.12
75.0 437 0.543 42.8 10.93 9.73 1.84 5.47 10.10
75.0 440 0.589 42.9 10.91 10.56 1.86 5.45 10.08
75.0 442 0.635 43.0 10.85 11.38 1.86 5.43 10.04
75.0 444 0.681 43.0 10.80 12.19 1.86 5.40 10.02
75.0 447 0.727 42.9 10.77 13.03 1.86 5.39 10.00
75.0 448 0.773 42.9 10.70 13.84 1.85 5.35 9.98
75.0 450 0.818 42.8 10.64 14.66 1.84 5.32 9.96
75.0 453 0.865 42.6 10.61 15.49 1.82 5.30 9.97
75.0 454 0.910 42.5 10.53 16.31 1.79 5.26 9.95
75.0 455 0.956 42.3 10.45 17.12 1.77 5.22 9.94
75.0 457 1.002 421 10.39 17.94 1.74 5.20 9.94
75.0 459 1.047 419 10.33 18.76 1.71 5.17 9.94
75.0 460 1.093 41.7 10.25 19.58 1.68 5.13 9.93

Figure D-2.1.14
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Project Name: West Subway Extension Sample Type: Mod. Cal.

Project No.:
Test Pit:
Sample No.:
Depth (ft):

4953-10-1561
G-143

45.5

Sample Description:

Avg. Dry Unit Weight (pcf):

Avg. Initial Moisture Content (%):
Confining Pressure:

Yell. Brown Clay w/sand
102.3

22.6

15.0, 30.0, 45.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767

Figure D-2.1.15
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Project Name: West Subway Extension Sample Type: Mod. Cal.

Project No.: 4953-10-1561 Sample Description: Yell. Brown Clay w/sand
Test Pit: G-143 Avg. Dry Unit Weight (pcf): 102.3

Sample No.: - Avg. Initial Moisture Content (%): 22.6

Depth (ft): 45.5 Confining Pressure: 15.0, 30.0, 45.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767

Figure D-2.1.16
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Test Pit: G-143 Sample Type: Mod. Cal.
Sample No.: - Soil Description: Yell. Brown Clay w/sand
Depth (feet): 45,5 Eff. Confining Pressure (psi): 30.0
Time (minutes) Volume Change (cc) SQRT Time (minutes) Volume Change (cc)
0 0.0000 0.0000 0.0000
0.1 0.7000 0.3162 0.7000
0.25 1.0000 0.5000 1.0000
0.5 1.3000 0.7071 1.3000
1 1.7500 1.0000 1.7500
2 2.3000 1.4142 2.3000
4 3.3000 2.0000 3.3000
8 5.0000 2.8284 5.0000
15 6.3000 3.8730 6.3000
30 8.4000 5.4772 8.4000
60 9.8000 7.7460 9.8000
120 10.4000 10.9545 10.4000
240 10.6000 15.4919 10.6000
941 10.7000 30.6757 10.7000
1481 10.8000 38.4838 10.8000

Project Name: West Subway Extension

TIME RATE CONSOLIDATION CURVE Project No.: 4953-10-1561

ASTM D 2435 Date: 06/15/11

Figure D-2.1.17
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  07-22-11
Project No.: 4953-10-1561 Input Data by: KM Date:  08-03-11
Test Pit: G-145 Reviewed by: AP Date:  08-03-11
Sample No.: 1 Sample Description: Sandy Clay
Depth(ft): 10.5
Sample Type: Mod. Cal. Confining Pressure = 5.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 4.746 4.746 4.746 Avg. = 4.746

BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.405
Moisture Content (%) 18.84 23.48
Wet Weight (gms) 29410 1003.62
Dry Weight (gms) 271.20 841.62

Container Weight (gms) 149.67 151.61

ey

Density and Saturation

Wet Weight (gms) 830.48
Container Weight (gms) 0.00
Wet Density (pcf) 124.1
Dry Density (pcf) 104.4
Initial Void Ratio 0.613
% Saturation 83.0

Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 45.0 Initial Burette Ht.(cm)= 741
Back Pressure(psi) = 40.0 Final Burette Ht.(cm)= 73.0
Eff. Consol. Stress (psi) = 5.0 Final Height (in)= 4.704
Induced OCR = 1.0 Initial Volume (cu.in)= 25.489
Change in Ht. of Specimen (in) = 0.0424 Final Volume (cu.in) = 25.422
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 2.07
Time to 50% primary Consolidation (min) = 5 Eff. Minor Principal stress (ksf) = 0.42
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 2.49

Axial Strain (%) = 5.34

Figure D-2.1.18
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  07-22-11
Project No.: 4953-10-1561 Input Data by: KM Date:  08-03-11
Test Pit: G-145 Reviewed by: AP Date:  08-03-11
Sample No.: 1 Sample Description: Sandy Clay
Depth(ft): 10.5
Sample Type: Mod. Cal. Confining Pressure = 10.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 4.746 4.746 4.746  Avg. = 4.746
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.285
Moisture Content (%) 18.84 23.48
Wet Weight (gms) 29410 1003.62
Dry Weight (gms) 271.20 841.62
Container Weight (gms) 149.67 151.61
Density and Saturation
Wet Weight (gms) 830.48
Container Weight (gms) 0.00
Wet Density (pcf) 124.1
Dry Density (pcf) 104.4
Initial Void Ratio 0.613
% Saturation 83.0
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 50.0 Initial Burette Ht.(cm)= 73.0
Back Pressure(psi) = 40.0 Final Burette Ht.(cm)= 66.3
Eff. Consol. Stress (psi) = 10.0 Final Height (in)= 4.746
Induced OCR= 1.0 Initial Volume (cu.in)= 25.489
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 25.081
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 3.18
Time to 50% primary Consolidation = 5 Eff. Minor Principal stress (ksf) = 1.02
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 4.20
Axial Strain (%) = 5.28

Figure D-2.1.19
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  07-22-11
Project No.: 4953-10-1561 Input Data by: KM Date:  08-03-11
Test Pit: G-145 Reviewed by: AP Date:  08-03-11
Sample No.: 1 Sample Description: Sandy Clay
Depth(ft): 10.5
Sample Type: Mod. Cal. Confining Pressure = 20.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 4.746 4.746 4.746  Avg. = 4.746
BEFORE CONSOLIDATION AFTER CONSOLIDATION

Area (in?) 5.371 8.747
Moisture Content (%) 18.84 23.48
Wet Weight (gms) 29410 1003.62
Dry Weight (gms) 271.20 841.62
Container Weight (gms) 149.67 151.61
Density and Saturation
Wet Weight (gms) 830.48
Container Weight (gms) 0.00
Wet Density (pcf) 124.1
Dry Density (pcf) 104.4
Initial Void Ratio 0.613
% Saturation 83.0

Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 60.0 Initial Burette Ht.(cm)= 66.3
Back Pressure(psi) = 40.0 Final Burette Ht.(cm)= 328.9
Eff. Consol. Stress (psi) = 20.0 Final Height (in)= 4.746
Induced OCR = 1.0 Initial Volume (cu.in)= 25.489
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 41.511
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 4.92
Time to 50% primary Consolidation = 5 Eff. Minor Principal stress (ksf) = 1.99
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 6.91

Axial Strain (%) = 5.64

Figure D-2.1.20
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: Westside Subway Extension Cell Pressure: 45.0 psi
Project No: 4953-10-1561 Back Pressure : 40.0 psi
Test Pit: G-145 Consolidation Pressure : 5.0 psi
Depth(ft): 10.5 Initial Sample Height: 4.746 in
Sample No.: 1 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 4.704 in
Sample Description: Sandy Clay Final Sample Area (A)*: 5.405 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+83')/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
45.0 0 0.000 40.0 0.00 0.00 0.00 0.00 0.72
45.0 18 0.004 41.0 0.48 0.08 0.14 0.24 0.82
45.0 28 0.009 41.8 0.74 0.19 0.26 0.37 0.83
45.0 34 0.016 42.3 0.90 0.35 0.33 0.45 0.84
45.0 38 0.024 42.7 1.01 0.50 0.38 0.50 0.84
45.0 41 0.030 42.9 1.09 0.64 0.42 0.54 0.84
45.0 44 0.038 43.1 1.16 0.80 0.44 0.58 0.86
45.0 46 0.045 43.2 1.21 0.95 0.46 0.61 0.87
45.0 48 0.052 43.2 1.26 1.11 0.47 0.63 0.88
45.0 50 0.059 43.3 1.32 1.25 0.47 0.66 0.90
45.0 52 0.066 43.3 1.37 1.39 0.48 0.68 0.93
45.0 54 0.073 43.3 1.42 1.55 0.48 0.71 0.95
45.0 55 0.080 43.3 1.44 1.70 0.47 0.72 0.97
45.0 57 0.087 43.3 1.49 1.85 0.47 0.75 0.99
45.0 59 0.094 43.2 1.54 2.00 0.47 0.77 1.02
45.0 60 0.102 43.2 1.56 217 0.46 0.78 1.04
45.0 62 0.110 43.2 1.61 2.34 0.46 0.81 1.07
45.0 63 0.117 431 1.64 2.49 0.45 0.82 1.09
45.0 64 0.125 431 1.66 2.67 0.44 0.83 1.11
45.0 66 0.132 43.0 1.71 2.81 0.43 0.85 1.14
45.0 67 0.140 43.0 1.73 2.98 0.43 0.87 1.16
45.0 68 0.148 429 1.75 3.14 0.42 0.88 1.18
45.0 69 0.155 42.8 1.78 3.30 0.41 0.89 1.20
45.0 70 0.162 42.8 1.80 3.45 0.40 0.90 1.22
45.0 71 0.170 42.7 1.82 3.61 0.40 0.91 1.24
45.0 72 0177 42.7 1.85 3.76 0.39 0.92 1.26
45.0 73 0.184 42.6 1.87 3.92 0.38 0.93 1.28
45.0 74 0.191 42.6 1.89 4.05 0.37 0.95 1.29
45.0 75 0.198 42.5 1.91 4.20 0.36 0.96 1.31
45.0 76 0.205 42.4 1.94 4.36 0.35 0.97 1.33
45.0 77 0.213 42.4 1.96 452 0.35 0.98 1.35
45.0 79 0.220 42.3 2.01 4.68 0.34 1.00 1.39
45.0 81 0.235 42.2 2.05 5.00 0.32 1.03 1.43
45.0 82 0.251 421 2.07 5.34 0.30 1.03 1.45
45.0 81 0.258 42.0 2.04 5.48 0.29 1.02 1.45

Figure D-2.1.21
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: Westside Subway Extension Cell Pressure: 50.0 psi
Project No: 4953-10-1561 Back Pressure : 40.0 psi
Test Pit: G-145 Consolidation Pressure : 10.0 psi
Depth(ft): 10.5 Initial Sample Height: 4.746 in
Sample No.: 1 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 4.746 in
Sample Description: Sandy Clay Final Sample Area (A)*: 5.285 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+83')/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
50.0 0 0.000 40.0 0.00 0.00 0.00 0.00 1.44
50.0 34 0.003 41.4 0.93 0.06 0.21 0.47 1.70
50.0 50 0.009 42.5 1.37 0.19 0.36 0.69 1.77
50.0 61 0.017 431 1.66 0.35 0.45 0.83 1.82
50.0 69 0.024 43.5 1.88 0.51 0.51 0.94 1.87
50.0 77 0.031 43.8 2.07 0.66 0.55 1.04 1.92
50.0 82 0.038 44.0 2.21 0.81 0.59 1.1 1.96
50.0 87 0.045 44 .2 2.36 0.95 0.61 1.18 2.01
50.0 91 0.052 44.3 2.45 1.09 0.62 1.22 2.04
50.0 95 0.058 443 2.54 1.23 0.63 1.27 2.08
50.0 97 0.065 44 .4 2.61 1.38 0.63 1.31 212
50.0 100 0.072 443 2.68 1.53 0.63 1.34 2.15
50.0 102 0.080 443 2.72 1.68 0.63 1.36 2.18
50.0 104 0.087 443 2.77 1.84 0.62 1.38 2.20
50.0 105 0.095 44.3 2.81 2.01 0.62 1.41 2.23
50.0 106 0.103 44 .2 2.83 217 0.61 1.42 2.24
50.0 108 0.110 442 2.87 2.32 0.60 1.44 2.27
50.0 109 0.118 441 2.89 2.49 0.60 1.45 2.29
50.0 110 0.125 441 2.91 2.63 0.59 1.46 2.31
50.0 111 0.133 44.0 2.93 2.80 0.58 1.47 2.33
50.0 112 0.140 43.9 2.95 2.95 0.57 1.48 2.35
50.0 113 0.147 43.9 2.97 3.10 0.56 1.49 2.37
50.0 113 0.155 43.8 2.99 3.26 0.55 1.49 2.39
50.0 113 0.162 43.7 2.98 3.42 0.54 1.49 2.39
50.0 114 0.169 43.6 3.00 3.57 0.53 1.50 2.41
50.0 115 0.176 43.6 3.02 3.7 0.52 1.51 2.43
50.0 116 0.183 43.5 3.04 3.86 0.51 1.52 2.45
50.0 117 0.191 43.4 3.06 4.02 0.50 1.53 2.47
50.0 118 0.198 434 3.08 417 0.49 1.54 2.49
50.0 119 0.205 43.3 3.10 4.31 0.48 1.55 2.51
50.0 120 0.212 43.2 3.12 447 0.47 1.56 2.53
50.0 121 0.220 43.2 3.13 4.64 0.46 1.57 2.55
50.0 122 0.228 43.1 3.15 4.81 0.45 1.58 2.57
50.0 122 0.236 43.0 3.15 4.96 0.44 1.57 2.57
50.0 123 0.251 42.9 3.18 5.28 0.42 1.59 2.61
526

Figure D-2.1.22
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: Westside Subway Extension Cell Pressure: 60.0 psi
Project No: 4953-10-1561 Back Pressure : 40.0 psi
Test Pit: G-145 Consolidation Pressure : 20.0 psi
Depth(ft): 10.5 Initial Sample Height: 4.746 in
Sample No.: 1 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 4.746 in
Sample Description: Sandy Clay Final Sample Area (A)*: 8.747 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-8S3)/2 | (S1'+83')/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
60.0 0 0.000 40.0 0.00 0.00 0.00 0.00 2.88
60.0 111 0.006 42.7 1.83 0.13 0.39 0.91 3.40
60.0 147 0.012 44.0 2.41 0.25 0.58 1.21 3.51
60.0 168 0.018 44.8 2.76 0.38 0.69 1.38 3.56
60.0 189 0.024 455 3.10 0.51 0.80 1.55 3.63
60.0 206 0.030 46.5 3.36 0.63 0.94 1.68 3.62
60.0 219 0.036 46.4 3.58 0.76 0.93 1.79 3.74
60.0 233 0.042 46.8 3.79 0.88 0.98 1.90 3.80
60.0 242 0.048 47.0 3.94 1.01 1.01 1.97 3.84
60.0 251 0.054 47.2 4.08 1.14 1.03 2.04 3.88
60.0 260 0.060 47.3 4.22 1.26 1.05 2.1 3.94
60.0 281 0.090 47.5 4.53 1.90 1.07 2.27 4.07
60.0 285 0.100 47.4 4.59 2.1 1.07 2.30 4.1
60.0 293 0.129 47.3 4.68 2.73 1.05 2.34 418
60.0 302 0.175 46.9 4.78 3.68 0.99 2.39 4.28
60.0 309 0.219 46.5 4.85 4.61 0.94 2.43 4.36
60.0 317 0.268 46.2 4.92 5.64 0.89 2.46 4.45
60.0 323 0.312 45.8 4.96 6.57 0.83 2.48 453
60.0 329 0.358 45.4 5.00 7.55 0.78 2.50 4.60
60.0 335 0.406 451 5.04 8.56 0.73 2.52 4.66
60.0 341 0.450 44.8 5.07 9.49 0.69 2.54 4.73
60.0 347 0.499 445 5.10 10.51 0.65 2.55 4.79
60.0 351 0.544 44 .2 512 11.47 0.60 2.56 4.83
60.0 357 0.590 43.9 5.15 12.43 0.56 2.57 4.89
60.0 360 0.638 43.6 5.13 13.45 0.52 2.56 4.92
60.0 366 0.683 43.4 5.16 14.39 0.48 2.58 4.98
60.0 371 0.731 431 5.16 15.39 0.44 2.58 5.02
60.0 374 0.778 42.9 5.14 16.38 0.41 2.57 5.04
60.0 380 0.822 42.6 517 17.33 0.37 2.58 5.09
60.0 383 0.870 42.3 5.14 18.34 0.33 2.57 5.12
60.0 386 0.917 42.0 5.12 19.32 0.29 2.56 5.15
60.0 390 0.962 41.8 5.12 20.27 0.25 2.56 5.19
60.0 392 1.010 41.5 5.07 21.28 0.21 2.54 5.20

Figure D-2.1.23
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Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-10-1561 Sample Description: Sandy Clay
Test Pit: G-145 Avg. Dry Unit Weight (pcf): 104.4
Sample No.: 1 Avg. Initial Moisture Content (%): 18.8
Depth (ft): 10.5 Confining Pressure: 5.0, 10.0, 20.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767
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Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-10-1561 Sample Description: Sandy Clay
Test Pit: G-145 Avg. Dry Unit Weight (pcf): 104.4
Sample No.: 1 Avg. Initial Moisture Content (%): 18.8
Depth (ft): 10.5 Confining Pressure: 5.0, 10.0, 20.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767

Figure D-2.1.25
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Test Pit: G-145 Sample Type: Mod. Cal.
Sample No.: 1 Soil Description: Sandy Clay
Depth (feet): 10.5 Eff. Confining Pressure (psi): 10.0
Time (minutes) Volume Change (cc) SQRT Time (minutes) Volume Change (cc)
0 0.0000 0.0000 0.0000
0.1 0.5000 0.3162 0.5000
0.25 0.7000 0.5000 0.7000
0.5 0.9000 0.7071 0.9000
1 1.2000 1.0000 1.2000
2 1.7000 1.4142 1.7000
4 2.2000 2.0000 2.2000
8 3.1000 2.8284 3.1000
15 3.9000 3.8730 3.9000
30 5.1000 5.4772 5.1000
60 5.5000 7.7460 5.5000
102 6.0000 10.0995 6.0000
240 6.2712 15.4919 6.2712
480 6.5700 21.9089 6.5700
1024 6.7000 32.0000 6.7000

Project Name: Westside Subway Extension

TIME RATE CONSOLIDATION CURVE

ASTM D 2435

Date:

Project No.:

4953-10-1561

07/22/11

Figure D-2.1.26
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  07-24-11
Project No.: 4953-10-1561 Input Data by: KM Date:  08-03-11
Test Pit: G-145 Reviewed by: AP Date:  08-03-11
Sample No.: 12 Sample Description: Sandy Clay
Depth(ft): 65.5
Sample Type: Mod. Cal. Confining Pressure = 20.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 5.020 5.020 5.020 Avg.= 5.020
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.295
Moisture Content (%) 14.84 19.68
Wet Weight (gms) 23.62 1057.61
Dry Weight (gms) 21.95 908.61
Container Weight (gms) 10.70 151.66
Density and Saturation
Wet Weight (gms) 905.91
Container Weight (gms) 0.00
Wet Density (pcf) 128.0
Dry Density (pcf) 111.5
Initial Void Ratio 0.512
% Saturation 78.3
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 60.0 Initial Burette Ht.(cm)= 76.3
Back Pressure(psi) = 40.0 Final Burette Ht.(cm)= 63.2
Eff. Consol. Stress (psi) = 20.0 Final Height (in)= 4.941
Induced OCR = 1.0 Initial Volume (cu.in)= 26.961
Change in Ht. of Specimen (in) = 0.0787 Final Volume (cu.in) = 26.162
Shear At Failure
Rate of Deformation (in/min)= 0.006 Deviator Stress (ksf) = 4.84
Time to 50% primary Consolidation (min) = 4 Eff. Minor Principal stress (ksf) = 1.36
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 6.19

Axial Strain (%) = 5.18

Figure D-2.1.27
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  07-24-11
Project No.: 4953-10-1561 Input Data by: KM Date:  08-03-11
Test Pit: G-145 Reviewed by: AP Date:  08-03-11
Sample No.: 12 Sample Description: Sandy Clay
Depth(ft): 65.5
Sample Type: Mod. Cal. Confining Pressure = 40.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 5.020 5.020 5.020 Avg.= 5.020
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.331
Moisture Content (%) 14.84 19.68
Wet Weight (gms) 23.62 1057.61
Dry Weight (gms) 21.95 908.61
Container Weight (gms) 10.70 151.66
Density and Saturation
Wet Weight (gms) 905.91
Container Weight (gms) 0.00
Wet Density (pcf) 128.0
Dry Density (pcf) 111.5
Initial Void Ratio 0.512
% Saturation 78.3
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 80.0 Initial Burette Ht.(cm)= 60.0
Back Pressure(psi) = 40.0 Final Burette Ht.(cm)= 56.7
Eff. Consol. Stress (psi) = 40.0 Final Height (in)= 5.020
Induced OCR= 1.0 Initial Volume (cu.in)= 26.961
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 26.760
Shear At Failure
Rate of Deformation (in/min)= 0.006 Deviator Stress (ksf) = 9.84
Time to 50% primary Consolidation = 4 Eff. Minor Principal stress (ksf) = 3.58
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 13.42
Axial Strain (%) = 5.11

Figure D-2.1.28
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  07-24-11
Project No.: 4953-10-1561 Input Data by: KM Date:  08-03-11
Test Pit: G-145 Reviewed by: AP Date:  08-03-11
Sample No.: 12 Sample Description: Sandy Clay
Depth(ft): 65.5
Sample Type: Mod. Cal. Confining Pressure = 60.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 5.020 5.020 5.020 Avg.= 5.020
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.271
Moisture Content (%) 14.84 19.68
Wet Weight (gms) 23.62 1057.61
Dry Weight (gms) 21.95 908.61
Container Weight (gms) 10.70 151.66
Density and Saturation
Wet Weight (gms) 905.91
Container Weight (gms) 0.00
Wet Density (pcf) 128.0
Dry Density (pcf) 111.5
Initial Void Ratio 0.512
% Saturation 78.3
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 100.0 Initial Burette Ht.(cm)= 53.5
Back Pressure(psi) = 40.0 Final Burette Ht.(cm)= 45.3
Eff. Consol. Stress (psi) = 60.0 Final Height (in)= 5.020
Induced OCR = 1.0 Initial Volume (cu.in)= 26.961
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 26.461
Shear At Failure
Rate of Deformation (in/min)= 0.006 Deviator Stress (ksf) = 15.45
Time to 50% primary Consolidation = 4 Eff. Minor Principal stress (ksf) = 6.59
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 22.04
Axial Strain (%) = 4.20

Figure D-2.1.29
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: Westside Subway Extension Cell Pressure: 60.0 psi
Project No: 4953-10-1561 Back Pressure : 40.0 psi
Test Pit: G-145 Consolidation Pressure : 20.0 psi
Depth(ft): 65.5 Initial Sample Height: 5.020 in
Sample No.: 12 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 4.941 in
Sample Description: Sandy Clay Final Sample Area (A)*: 5.295 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+83')/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
60.0 0 0.000 40.0 0.00 0.00 0.00 0.00 2.88
60.0 48 0.006 40.9 1.29 0.12 0.12 0.65 3.40
60.0 68 0.013 42.0 1.83 0.26 0.28 0.92 3.51
60.0 78 0.021 431 210 0.42 0.44 1.05 3.48
60.0 86 0.028 44.2 2.33 0.57 0.60 1.17 3.45
60.0 93 0.035 451 2.50 0.70 0.73 1.25 3.39
60.0 98 0.042 46.0 2.63 0.86 0.86 1.31 3.34
60.0 101 0.049 46.7 2.73 1.00 0.96 1.36 3.28
60.0 105 0.058 47.4 2.82 1.16 1.06 1.41 3.23
60.0 109 0.065 47.9 2.92 1.31 1.14 1.46 3.20
60.0 113 0.071 48.4 3.02 1.44 1.21 1.51 3.18
60.0 115 0.079 48.8 3.08 1.60 1.27 1.54 3.15
60.0 119 0.086 49.2 3.17 1.74 1.32 1.59 3.15
60.0 123 0.093 49.5 3.27 1.89 1.37 1.63 3.15
60.0 126 0.101 49.8 3.36 2.04 1.40 1.68 3.16
60.0 129 0.108 50.0 3.43 219 1.44 1.71 3.16
60.0 131 0.115 50.2 3.49 2.34 1.46 1.74 3.16
60.0 135 0.123 50.4 3.58 2.49 1.49 1.79 3.18
60.0 138 0.131 50.5 3.64 2.65 1.50 1.82 3.20
60.0 141 0.138 50.6 3.73 2.79 1.52 1.87 3.23
60.0 143 0.145 50.7 3.76 2.93 1.53 1.88 3.23
60.0 146 0.153 50.7 3.85 3.10 1.54 1.93 3.27
60.0 149 0.160 50.8 3.91 3.25 1.55 1.96 3.29
60.0 151 0.168 50.8 3.97 3.39 1.56 1.99 3.31
60.0 154 0.175 50.9 4.03 3.54 1.56 2.02 3.34
60.0 156 0.183 50.9 4.09 3.70 1.56 2.05 3.37
60.0 159 0.190 50.9 4.15 3.84 1.56 2.08 3.39
60.0 161 0.197 50.9 4.21 3.98 1.56 2.1 3.42
60.0 165 0.204 50.9 4.30 413 1.56 2.15 3.47
60.0 168 0.212 50.8 4.36 4.28 1.56 2.18 3.50
60.0 171 0.219 50.8 4.45 442 1.55 2.23 3.55
60.0 175 0.226 50.8 4.54 4.58 1.55 2.27 3.60
60.0 178 0.234 50.7 4.60 473 1.54 2.30 3.64
60.0 181 0.241 50.7 4.69 4.87 1.54 2.34 3.69
60.0 188 0.256 50.6 4.84 5.18 1.52 2.42 3.78

Figure D-2.1.30
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: Westside Subway Extension Cell Pressure: 80.0 psi
Project No: 4953-10-1561 Back Pressure : 40.0 psi
Test Pit: G-145 Consolidation Pressure : 40.0 psi
Depth(ft): 65.5 Initial Sample Height: 5.020 in
Sample No.: 12 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.020 in
Sample Description: Sandy Clay Final Sample Area (A)*: 5.331 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+83')/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
80.0 0 0.000 40.0 0.00 0.00 0.00 0.00 5.76
80.0 90 0.004 41.4 2.43 0.09 0.21 1.21 6.77
80.0 137 0.011 43.2 3.69 0.21 0.46 1.85 7.14
80.0 169 0.018 44.9 4.55 0.35 0.70 2.27 7.33
80.0 193 0.024 46.3 5.19 0.47 0.91 2.59 7.44
80.0 211 0.031 47.6 5.67 0.61 1.10 2.83 7.49
80.0 226 0.038 48.8 6.06 0.75 1.26 3.03 7.53
80.0 239 0.044 49.7 6.40 0.87 1.40 3.20 7.56
80.0 248 0.051 50.6 6.63 1.01 1.52 3.32 7.55
80.0 257 0.058 51.3 6.86 1.15 1.63 3.43 7.56
80.0 264 0.064 52.0 7.04 1.27 1.72 3.52 7.56
80.0 272 0.070 52.5 7.24 1.40 1.80 3.62 7.58
80.0 278 0.077 53.0 7.39 1.54 1.87 3.70 7.59
80.0 284 0.084 53.4 7.54 1.68 1.93 3.77 7.60
80.0 289 0.091 53.8 7.67 1.81 1.98 3.83 7.61
80.0 294 0.098 54 .1 7.79 1.96 2.03 3.89 7.63
80.0 299 0.106 54.4 7.91 2.1 2.07 3.95 7.65
80.0 304 0.114 54.6 8.03 2.27 210 4.01 7.67
80.0 309 0.121 54.8 8.15 2.40 213 4.07 7.70
80.0 313 0.129 55.0 8.24 2.56 2.16 4.12 7.72
80.0 318 0.136 55.1 8.36 2.71 2.18 4.18 7.76
80.0 322 0.144 55.2 8.45 2.86 219 4.22 7.79
80.0 326 0.151 55.3 8.54 3.01 2.21 4.27 7.82
80.0 330 0.157 55.4 8.64 3.13 2.22 4.32 7.86
80.0 334 0.164 55.5 8.73 3.27 2.23 4.36 7.90
80.0 338 0.171 55.5 8.82 3.41 2.23 4.41 7.93
80.0 342 0.178 55.5 8.91 3.55 2.24 4.46 7.98
80.0 346 0.184 55.6 9.00 3.67 2.24 4.50 8.02
80.0 351 0.191 55.6 9.12 3.81 2.24 4.56 8.08
80.0 355 0.198 55.6 9.21 3.94 2.24 4.61 8.13
80.0 359 0.204 55.5 9.30 4.07 2.24 4.65 8.17
80.0 363 0.212 55.5 9.39 4.22 2.23 4.70 8.22
80.0 371 0.227 554 9.57 452 2.22 4.78 8.33
80.0 378 0.242 55.3 9.72 4.82 2.20 4.86 8.42
80.0 384 0.257 55.1 9.84 511 2.18 4.92 8.50

Figure D-2.1.31
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: Westside Subway Extension Cell Pressure: 100.0 psi
Project No: 4953-10-1561 Back Pressure : 40.0 psi
Test Pit: G-145 Consolidation Pressure : 60.0 psi
Depth(ft): 65.5 Initial Sample Height: 5.020 in
Sample No.: 12 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.020 in
Sample Description: Sandy Clay Final Sample Area (A)*: 5.271 sq.in.
Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-8S3)/2 | (S1'+83')/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
100.0 0 0.000 40.0 0.00 0.00 0.00 0.00 8.64
100.0 179 0.006 41.9 4.89 0.12 0.27 2.44 10.81
100.0 236 0.012 43.0 6.43 0.24 0.43 3.21 11.42
100.0 286 0.018 441 7.79 0.36 0.60 3.90 11.94
100.0 328 0.024 451 8.91 0.48 0.74 4.45 12.35
100.0 366 0.030 46.2 9.95 0.60 0.89 4.97 12.73
100.0 395 0.036 47.0 10.72 0.72 1.01 5.36 12.99
100.0 420 0.042 47.8 11.39 0.84 1.12 5.69 13.21
100.0 441 0.048 48.5 11.93 0.96 1.22 5.97 13.38
100.0 457 0.054 491 12.36 1.08 1.31 6.18 13.51
100.0 473 0.060 49.7 12.75 1.20 1.40 6.38 13.62
100.0 518 0.090 51.8 13.88 1.79 1.69 6.94 13.89
100.0 527 0.100 52.2 14.10 1.99 1.76 7.05 13.93
100.0 542 0.123 53.0 14.44 2.44 1.87 7.22 13.99
100.0 567 0.168 53.9 14.97 3.34 2.00 7.49 14.12
100.0 590 0.211 54.3 15.45 4.20 2.05 7.73 14.31
100.0 608 0.258 54.3 15.74 5.13 2.05 7.87 14.46
100.0 625 0.301 54.0 16.04 6.00 2.02 8.02 14.64
100.0 640 0.346 53.6 16.28 6.89 1.96 8.14 14.82
100.0 652 0.392 53.1 16.41 7.81 1.88 8.20 14.96
100.0 666 0.437 52.5 16.61 8.70 1.80 8.31 15.14
100.0 677 0.482 51.9 16.71 9.60 1.71 8.36 15.29
100.0 687 0.527 51.2 16.79 10.51 1.62 8.39 15.42
100.0 699 0.571 50.6 16.93 11.37 1.52 8.47 15.58
100.0 707 0.617 49.9 16.93 12.29 1.43 8.46 15.68
100.0 716 0.662 49.2 16.99 13.19 1.33 8.50 15.80
100.0 727 0.706 48.7 17.07 14.06 1.25 8.54 15.93
100.0 734 0.752 48.1 17.04 14.98 1.16 8.52 16.00
100.0 743 0.797 47.4 17.07 15.87 1.07 8.53 16.10
100.0 752 0.841 46.8 17.11 16.76 0.98 8.55 16.21
100.0 757 0.887 46.2 17.02 17.67 0.89 8.51 16.26
100.0 767 0.932 45.6 17.06 18.57 0.80 8.53 16.37
100.0 773 0.977 45.0 17.01 19.47 0.72 8.50 16.43
100.0 778 1.023 44 .4 16.91 20.38 0.64 8.46 16.46

Figure D-2.1.32
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Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-10-1561 Sample Description: Sandy Clay
Test Pit: G-145 Avg. Dry Unit Weight (pcf): 111.5
Sample No.: 12 Avg. Initial Moisture Content (%): 14.8
Depth (ft): 65.5 Confining Pressure: 20.0, 40.0, 60.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767

Figure D-2.1.33
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Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-10-1561 Sample Description: Sandy Clay
Test Pit: G-145 Avg. Dry Unit Weight (pcf): 111.5
Sample No.: 12 Avg. Initial Moisture Content (%): 14.8
Depth (ft): 65.5 Confining Pressure: 20.0, 40.0, 60.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767

Figure D-2.1.34
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Test Pit: G-145 Sample Type: Mod. Cal.
Sample No.: 12 Soil Description: Sandy Clay
Depth (feet): 65.5 Eff. Confining Pressure (psi): 40.0
Time (minutes) Volume Change (cc) SQRT Time (minutes) Volume Change (cc)
0 0.0000 0.0000 0.0000
0.1 1.3000 0.3162 1.3000
0.25 1.6000 0.5000 1.6000
0.5 2.0000 0.7071 2.0000
1 2.5000 1.0000 2.5000
2 3.5000 1.4142 3.5000
4 4.7000 2.0000 4.7000
8 6.5000 2.8284 6.5000
15 7.6000 3.8730 7.6000
30 8.6000 54772 8.6000
60 8.9000 7.7460 8.9000
120 9.3000 10.9545 9.3000
240 9.5000 15.4919 9.5000
480 9.6000 21.9089 9.6000
1440 10.0000 37.9473 10.0000

Project Name: Westside Subway Extension

TIME RATE CONSOLIDATION CURVE
ASTM D 2435

Project No.:
Date:

4953-10-1561

07/24/11

Figure D-2.1.35
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Purple Line Extension Tested by: ST Date:  10-31-15
Project No.: 4953-11-1423 Input Data by: AP Date:  11-02-15
Boring No.: E-126A Reviewed by: AP Date:  11-06-15
Sample No.: 11 Sample Description: Yellowish Brown Clay w/sand
Depth(ft): 55.5
Sample Type: Mod. Cal. Confining Pressure = 30.0 psi
Diameter (in) 2.623 2.623 2.623  Avg.= 2.623
Height (in) 5.875 5.875 5.875 Avg. = 5.875
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.404 5.348
Moisture Content (%) 19.87 20.74
Wet Weight (gms) 1081.54 1231.09
Dry Weight (gms) 902.28 1044.00
Container Weight (gms) 0.00 141.72
Density and Saturation
Wet Weight (gms) 1081.54
Container Weight (gms) 0.00
Wet Density (pcf) 129.8
Dry Density (pcf) 108.3
Initial Void Ratio 0.556
% Saturation 96.5
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 60.0 Initial Burette Ht.(cm)= 78.6
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 69.4
Eff. Consol. Stress (psi) = 30.0 Final Height (in)= 5.831
Induced OCR = 1.0 Initial Volume (cu.in)= 31.746
Change in Ht. of Specimen (in) = 0.0438 Final Volume (cu.in) = 31.185
Shear At Failure
Rate of Deformation (in/min)= 0.004 Deviator Stress (ksf) = 10.82
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 2.45
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 13.27

Axial Strain (%) = 5.03

Figure D-2.2.1
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767
Project Name: Westside Purple Line Extension Tested by: ST Date:  10-31-15
Project No.: 4953-11-1423 Input Data by: AP Date:  11-02-15
Boring No.: E-126A Reviewed by: AP Date:  11-06-15
Sample No.: 11 Sample Description: Yellowish Brown Clay w/sand
Depth(ft): 55.5
Sample Type: Mod. Cal. Confining Pressure = 45.0 psi
Diameter (in) 2.623 2.623 2.623  Avg.= 2.623
Height (in) 5.875 5.875 5.875 Avg. = 5.875
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.404 5.942
Moisture Content (%) 19.87 20.74
Wet Weight (gms) 1081.54 1231.09
Dry Weight (gms) 902.28 1044.00
Container Weight (gms) 0.00 141.72
Density and Saturation
Wet Weight (gms) 1081.54
Container Weight (gms) 0.00
Wet Density (pcf) 129.8
Dry Density (pcf) 108.3
Initial Void Ratio 0.556
% Saturation 96.5
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 75.0 Initial Burette Ht.(cm)= 69.4
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 65.2
Eff. Consol. Stress (psi) = 45.0 Final Height (in)= 5.581
Induced OCR= 1.0 Initial Volume (cu.in)= 31.746
Change in Ht. of Specimen (in) = 0.2943 Final Volume (cu.in) = 31.490
Shear At Failure
Rate of Deformation (in/min)= 0.004 Deviator Stress (ksf) = 15.59
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 4.60
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 20.20

Axial Strain (%) = 5.37

Figure D-2.2.2
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767
Project Name: Westside Purple Line Extension Tested by: ST Date:  10-31-15
Project No.: 4953-11-1423 Input Data by: AP Date:  11-02-15
Boring No.: E-126A Reviewed by: AP Date:  11-06-15
Sample No.: 11 Sample Description: Yellowish Brown Clay w/sand
Depth(ft): 55.5
Sample Type: Mod. Cal. Confining Pressure = 60.0 psi
Diameter (in) 2.623 2.623 2.623  Avg.= 2.623
Height (in) 5.875 5.875 5.875 Avg. = 5.875
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.404 5.991
Moisture Content (%) 19.87 20.74
Wet Weight (gms) 1081.54 1231.09
Dry Weight (gms) 902.28 1044.00
Container Weight (gms) 0.00 141.72
Density and Saturation
Wet Weight (gms) 1081.54
Container Weight (gms) 0.00
Wet Density (pcf) 129.8
Dry Density (pcf) 108.3
Initial Void Ratio 0.556
% Saturation 96.5
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 90.0 Initial Burette Ht.(cm)= 65.2
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 61.9
Eff. Consol. Stress (psi) = 60.0 Final Height (in)= 5.564
Induced OCR = 1.0 Initial Volume (cu.in)= 31.746
Change in Ht. of Specimen (in) = 0.3112 Final Volume (cu.in) = 31.545
Shear At Failure
Rate of Deformation (in/min)= 0.004 Deviator Stress (ksf) = 19.41
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 6.91
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 26.32

Axial Strain (%) = 8.66

Figure D-2.2.3
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Purple Line Extension Cell Pressure: 60.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: E-126A Consolidation Pressure : 30.0 psi
Depth(ft): 55.5 Initial Sample Height: 5.875 in
Sample No.: 11 Initial Area of Sample: 5.404 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.831 in
Sample Description: Yellowish Brown Clay w/sand Final Sample Area (A)*: 5.348 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
60.0 0 0.000 30.0 0.00 0.00 0.00 0.00 4.32
60.0 61 0.006 33.8 1.64 0.10 0.55 0.82 4.59
60.0 100 0.013 36.4 2.69 0.22 0.93 1.34 4.74
60.0 125 0.020 385 3.35 0.34 1.22 1.68 4.78
60.0 144 0.027 40.1 3.86 0.45 1.45 1.93 4.80
60.0 161 0.034 41.4 4.31 0.58 1.64 2.16 4.83
60.0 175 0.041 42.4 4.68 0.69 1.79 2.34 4.87
60.0 187 0.048 43.3 4.99 0.82 1.91 2.50 491
60.0 198 0.056 43.9 5.28 0.96 2.01 2.64 4.95
60.0 209 0.063 445 5.57 1.07 2.08 2.78 5.02
60.0 219 0.070 44.9 5.83 1.19 2.14 291 5.09
60.0 228 0.076 45.2 6.06 1.30 2.19 3.03 5.16
60.0 237 0.083 45.5 6.29 1.42 2.23 3.15 5.24
60.0 246 0.090 45.7 6.52 1.55 2.25 3.26 5.33
60.0 253 0.098 45.8 6.70 1.67 2.28 3.35 5.39
60.0 260 0.105 45.9 6.88 1.79 2.29 3.44 5.47
60.0 267 0.112 46.0 7.05 1.91 2.30 3.53 5.55
60.0 281 0.127 46.1 7.40 2.17 2.31 3.70 571
60.0 288 0.134 46.1 7.58 2.30 2.32 3.79 5.79
60.0 294 0.142 46.1 7.72 2.43 2.31 3.86 5.87
60.0 307 0.156 45.9 8.05 2.67 2.29 4.02 6.05
60.0 313 0.163 45.8 8.19 2.79 2.28 4.10 6.14
60.0 320 0.170 45.7 8.36 2.92 2.27 4.18 6.24
60.0 333 0.185 45.5 8.68 3.17 2.23 4.34 6.43
60.0 340 0.192 45.4 8.85 3.29 2.21 4.43 6.53
60.0 352 0.206 45.1 9.14 3.53 2.17 4.57 6.72
60.0 359 0.213 44.9 9.31 3.66 2.15 4.66 6.83
60.0 371 0.227 44.6 9.60 3.90 211 4.80 7.01
60.0 376 0.235 445 9.72 4.03 2.08 4.86 7.10
60.0 382 0.242 44.3 9.86 4.14 2.06 4.93 7.19
60.0 393 0.257 43.9 10.12 4.41 2.01 5.06 7.37
60.0 399 0.264 43.8 10.26 4.53 1.98 5.13 7.47
60.0 405 0.272 43.6 10.40 4.66 1.95 5.20 7.57
60.0 417 0.286 43.2 10.68 491 1.90 5.34 7.76
60.0 423 0.294 43.0 10.82 5.03 1.87 5.41 7.86

Figure D-2.2.4
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Purple Line Extension Cell Pressure: 75.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: E-126A Consolidation Pressure : 45.0 psi
Depth(ft): 55.5 Initial Sample Height: 5.875 in
Sample No.: 11 Initial Area of Sample: 5.404 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.581 in
Sample Description: Yellowish Brown Clay w/sand Final Sample Area (A)*: 5.942 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
75.0 0 0.000 30.0 0.00 0.00 0.00 0.00 6.48
75.0 114 0.005 37.3 2.76 0.08 1.05 1.38 6.81
75.0 181 0.011 41.4 4.38 0.20 1.64 2.19 7.03
75.0 229 0.018 44.0 5.53 0.33 2.01 2.77 7.23
75.0 270 0.025 45.9 6.51 0.45 2.29 3.26 7.44
75.0 309 0.033 47.5 7.44 0.58 2.51 3.72 7.69
75.0 344 0.039 48.6 8.28 0.69 2.68 4.14 7.94
75.0 379 0.046 49.6 9.11 0.82 2.82 4.55 8.21
75.0 410 0.053 50.3 9.84 0.94 2.93 4.92 8.47
75.0 438 0.059 50.8 10.50 1.05 3.00 5.25 8.74
75.0 462 0.066 51.0 11.06 1.18 3.03 5.53 8.98
75.0 480 0.073 51.1 11.48 1.30 3.03 5.74 9.19
75.0 496 0.079 51.0 11.85 1.41 3.02 5.93 9.38
75.0 509 0.086 50.9 12.15 1.54 3.00 6.07 9.55
75.0 520 0.093 50.6 12.39 1.66 2.97 6.20 9.70
75.0 530 0.100 50.4 12.61 1.79 2.94 6.31 9.85
75.0 538 0.108 50.2 12.79 1.93 291 6.39 9.97
75.0 553 0.122 49.7 13.11 2.19 2.84 6.55 10.20
75.0 566 0.137 49.2 13.38 2.46 2.76 6.69 10.41
75.0 572 0.145 48.9 13.50 2.59 2.72 6.75 10.51
75.0 578 0.152 48.7 13.63 2.71 2.69 6.81 10.61
75.0 591 0.166 48.1 13.90 2.97 2.61 6.95 10.82
75.0 597 0.172 47.9 14.02 3.08 2.57 7.01 10.92
75.0 610 0.186 47.3 14.29 3.33 2.49 7.15 11.13
75.0 620 0.199 46.8 14.49 3.57 2.42 7.24 11.31
75.0 626 0.206 46.5 14.61 3.68 2.38 7.31 11.41
75.0 636 0.220 46.0 14.81 3.94 2.30 7.40 11.58
75.0 640 0.227 45.7 14.88 4.07 2.27 7.44 11.65
75.0 644 0.235 45.5 14.95 4.21 2.23 7.48 11.73
75.0 648 0.242 45.2 15.02 4.34 2.19 7.51 11.81
75.0 651 0.250 44.9 15.07 4.49 2.15 7.53 11.87
75.0 659 0.264 44.4 15.21 4.74 2.07 7.61 12.02
75.0 667 0.279 43.8 15.36 5.00 1.99 7.68 12.16
75.0 672 0.286 43.6 15.45 5.12 1.96 7.73 12.25
75.0 680 0.300 43.1 15.59 5.37 1.88 7.80 12.40

Figure D-2.2.5
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Purple Line Extension Cell Pressure: 90.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: E-126A Consolidation Pressure : 60.0 psi
Depth(ft): 55.5 Initial Sample Height: 5.875 in
Sample No.: 11 Initial Area of Sample: 5.404 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.564 in
Sample Description: Yellowish Brown Clay w/sand Final Sample Area (A)*: 5.991 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
90.0 0 0.000 30.0 0.00 0.00 0.00 0.00 8.64
90.0 187 0.006 33.9 4.49 0.11 0.57 2.24 10.32
90.0 278 0.012 36.7 6.67 0.22 0.97 3.33 11.00
90.0 342 0.018 39.2 8.19 0.32 1.32 4.10 11.41
90.0 398 0.024 41.5 9.52 0.43 1.66 4.76 11.75
90.0 442 0.030 43.4 10.57 0.54 1.93 5.28 11.99
90.0 489 0.036 45.4 11.68 0.65 2.22 5.84 12.26
90.0 533 0.042 47.3 12.71 0.75 2.49 6.36 12.51
90.0 578 0.048 49.2 13.77 0.86 2.76 6.89 12.76
90.0 613 0.054 50.5 14.59 0.97 2.96 7.29 12.98
90.0 650 0.060 51.9 15.45 1.08 3.15 7.73 13.21
90.0 725 0.090 54.0 17.14 1.62 3.46 8.57 13.75
90.0 757 0.120 53.6 17.80 2.16 3.39 8.90 14.15
90.0 785 0.170 52.1 18.29 3.06 3.19 9.14 14.60
90.0 811 0.213 50.6 18.74 3.84 2.97 9.37 15.04
90.0 831 0.258 48.9 19.05 4.64 2.72 9.52 15.44
90.0 843 0.305 47.4 19.15 5.47 2.50 9.58 15.71
90.0 860 0.348 45.9 19.38 6.25 2.29 9.69 16.03
90.0 868 0.393 44.6 19.39 7.07 2.10 9.69 16.23
90.0 875 0.439 43.3 19.37 7.89 1.92 9.69 16.41
90.0 884 0.482 42.0 19.41 8.66 1.73 9.70 16.62
90.0 886 0.528 40.6 19.27 9.49 1.53 9.64 16.75
90.0 892 0.574 39.3 19.23 10.31 1.33 9.61 16.92
90.0 897 0.617 38.2 19.17 11.09 1.18 9.58 17.04
90.0 894 0.663 37.0 18.93 11.92 1.01 9.46 17.09
90.0 891 0.707 35.7 18.69 12.71 0.82 9.35 17.17
90.0 882 0.752 34.3 18.33 13.51 0.62 9.17 17.19
90.0 865 0.798 32.8 17.81 14.34 0.41 8.90 17.13
90.0 862 0.842 315 17.58 15.14 0.22 8.79 17.21
90.0 855 0.888 30.4 17.27 15.95 0.05 8.64 17.22
90.0 853 0.933 29.4 17.06 16.77 -0.09 8.53 17.26
90.0 857 0.978 28.5 16.98 17.57 -0.22 8.49 17.35
90.0 856 1.023 27.5 16.79 18.39 -0.36 8.39 17.39
90.0 858 1.069 26.3 16.66 19.21 -0.54 8.33 17.51
90.0 864 1.113 25.2 16.61 20.00 -0.69 8.31 17.64

Figure D-2.2.6



% AP Engineering & Testing, Inc.
25.0
g
20.0 i
g 2
< \ m
%)
o
@ 15.0 a
i o
5 s
< 10.0 - %
> o)
L o
. z
\
5.0 0 .10
Z
<
T
‘ @)
0.0 & -2.0 .
0.0 5.0 10.0 15.0 20. 0.0 5.0 10.0 15.0 20.0
AXIAL STRAIN (Percent) AXIAL STRAIN (Percent)
—©— Confining Pressure = 30.0 psi —&— Confining Pressure = 45.0 psi —#&— Confining Pressure = 60.0 psi
15
14
13
12
11
T 10
-O' 9 A
o g V-l
%)
& 7 ]
5 f A
o 6 ]
M, 5 !
5 4 ’
2] e
. LAY
N e
0 | T T T T N T | . T [K T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 1 2 3 45 6 7 8 9 1011 121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
NORMAL STRESS, P' (ksf)
Project Name: Westside Purple Line Extension Sample Type: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Yellowish Brown Clay w/sand
Boring No.: E-126A Avg. Dry Unit Weight (pcf): 108.3
Sample No.: 11 Avg. Initial Moisture Content (%): 19.9
Depth (ft): 55.5 Confining Pressure: 30.0, 45.0, 60.0 psi
CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
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Project Name: Westside Purple Line Extension Sample Type: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Yellowish Brown Clay w/sand
Boring No.: E-126A Avg. Dry Unit Weight (pcf): 108.3
Sample No.: 11 Avg. Initial Moisture Content (%): 19.9
Depth (ft): 55.5 Confining Pressures: 30.0, 45.0, 60.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767

Figure D-2.2.8



% AP Engineering & Testing, Inc.
CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767
Project Name: Westside Purple Line Extension Tested by: ST Date:  10-31-15
Project No.: 4953-11-1423 Input Data by: AP Date:  11-02-15
Boring No.: E-126A Reviewed by: AP Date:  11-06-15
Sample No.: 15 Sample Description: Yellowish Brown Silty Sand
Depth(ft): 75.5
Sample Type: Mod. Cal. Confining Pressure = 40.0 psi
Diameter (in) 2.616 2.616 2.616  Avg.= 2.616
Height (in) 5.728 5.728 5.728  Avg. = 5.728
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.375 5.298
Moisture Content (%) 14.38 12.33
Wet Weight (gms) 1119.87 1243.05
Dry Weight (gms) 979.10 1122.28
Container Weight (gms) 0.00 143.18
Density and Saturation =
Wet Weight (gms) 1119.87
Container Weight (gms) 0.00
Wet Density (pcf) 138.6
Dry Density (pcf) 121.2
Initial Void Ratio 0.391
% Saturation 99.4
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 98 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 70.0 Initial Burette Ht.(cm)= 77.6
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 63.9
Eff. Consol. Stress (psi) = 40.0 Final Height (in)= 5.654
Induced OCR = 1.0 Initial Volume (cu.in)= 30.787
Change in Ht. of Specimen (in) = 0.0745 Final Volume (cu.in) = 29.951
Shear At Failure
Rate of Deformation (in/min)= 0.004 Deviator Stress (ksf) = 10.20
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 2.62
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 12.82

Axial Strain (%) = 5.15

Figure D-2.2.9
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767
Project Name: Westside Purple Line Extension Tested by: ST Date:  10-31-15
Project No.: 4953-11-1423 Input Data by: AP Date:  11-02-15
Boring No.: E-126A Reviewed by: AP Date:  11-06-15
Sample No.: 15 Sample Description: Yellowish Brown Silty Sand
Depth(ft): 75.5
Sample Type: Mod. Cal. Confining Pressure = 60.0 psi
Diameter (in) 2.616 2.616 2.616  Avg.= 2.616
Height (in) 5.728 5.728 5.728  Avg. = 5.728
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.375 5.965
Moisture Content (%) 14.38 12.33
Wet Weight (gms) 1119.87 1243.05
Dry Weight (gms) 979.10 1122.28
Container Weight (gms) 0.00 143.18
Density and Saturation
Wet Weight (gms) 1119.87
Container Weight (gms) 0.00
Wet Density (pcf) 138.6
Dry Density (pcf) 121.2
Initial Void Ratio 0.391
% Saturation 99.4
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 98 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 90.0 Initial Burette Ht.(cm)= 63.9
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 57.7
Eff. Consol. Stress (psi) = 60.0 Final Height (in)= 5.375
Induced OCR= 1.0 Initial Volume (cu.in)= 30.787
Change in Ht. of Specimen (in) = 0.3533 Final Volume (cu.in) = 30.409
Shear At Failure
Rate of Deformation (in/min)= 0.004 Deviator Stress (ksf) = 15.26
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 5.50
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 20.76

Axial Strain (%) = 5.65

Figure D-2.2.10
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767
Project Name: Westside Purple Line Extension Tested by: ST Date:  10-31-15
Project No.: 4953-11-1423 Input Data by: AP Date:  11-02-15
Boring No.: E-126A Reviewed by: AP Date:  11-06-15
Sample No.: 15 Sample Description: Yellowish Brown Silty Sand
Depth(ft): 75.5
Sample Type: Mod. Cal. Confining Pressure = 80.0 psi
Diameter (in) 2.616 2.616 2.616  Avg.= 2.616
Height (in) 5.728 5.728 5.728  Avg. = 5.728
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.375 6.358
Moisture Content (%) 14.38 12.33
Wet Weight (gms) 1119.87 1243.05
Dry Weight (gms) 979.10 1122.28
Container Weight (gms) 0.00 143.18
Density and Saturation
Wet Weight (gms) 1119.87
Container Weight (gms) 0.00
Wet Density (pcf) 138.6
Dry Density (pcf) 121.2
Initial Void Ratio 0.391
% Saturation 99.4
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 98 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 110.0 Initial Burette Ht.(cm)= 57.7
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 55.2
Eff. Consol. Stress (psi) = 80.0 Final Height (in)= 5.107
Induced OCR = 1.0 Initial Volume (cu.in)= 30.787
Change in Ht. of Specimen (in) = 0.6212 Final Volume (cu.in) = 30.635
Shear At Failure
Rate of Deformation (in/min)= 0.004 Deviator Stress (ksf) = 23.06
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 9.46
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 32.52

Axial Strain (%) = 21.55

Figure D-2.2.11
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Purple Line Extension Cell Pressure: 70.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: E-126A Consolidation Pressure : 40.0 psi
Depth(ft): 75.5 Initial Sample Height: 5.728 in
Sample No.: 15 Initial Area of Sample: 5.375 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.654 in
Sample Description: Yellowish Brown Silty Sand Final Sample Area (A)*: 5.298 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
70.0 0 0.000 30.0 0.00 0.00 0.00 0.00 5.76
70.0 105 0.005 37.2 2.84 0.09 1.04 1.42 6.15
70.0 146 0.012 41.5 3.96 0.22 1.65 1.98 6.09
70.0 171 0.019 44.5 4.64 0.34 2.08 2.32 6.00
70.0 189 0.027 46.6 5.10 0.47 2.39 2.55 5.93
70.0 201 0.034 48.2 5.44 0.60 2.62 2.72 5.86
70.0 213 0.042 49.4 5.74 0.74 2.80 2.87 5.83
70.0 222 0.049 50.4 5.98 0.86 2.94 2.99 5.81
70.0 231 0.056 51.3 6.22 0.99 3.07 3.11 5.80
70.0 238 0.063 52.0 6.40 1.11 3.17 3.20 5.79
70.0 246 0.070 52.6 6.61 1.24 3.25 3.30 5.81
70.0 253 0.076 53.0 6.78 1.35 3.31 3.39 5.84
70.0 259 0.084 534 6.93 1.48 3.37 3.46 5.86
70.0 266 0.090 53.7 7.11 1.59 341 3.55 5.90
70.0 271 0.097 53.9 7.25 1.72 3.44 3.62 5.94
70.0 277 0.104 54.1 7.39 1.84 3.47 3.70 5.99
70.0 290 0.117 54.3 7.71 2.06 3.50 3.86 6.12
70.0 296 0.123 54.3 7.86 2.18 3.50 3.93 6.18
70.0 301 0.131 54.4 8.00 2.32 3.51 4.00 6.25
70.0 312 0.146 54.3 8.25 2.58 3.50 4.13 6.39
70.0 316 0.153 54.3 8.36 2.71 3.49 4.18 6.45
70.0 320 0.160 54.2 8.44 2.84 3.48 4.22 6.50
70.0 329 0.176 54.0 8.66 3.11 3.46 4.33 6.63
70.0 334 0.183 53.9 8.77 3.23 3.45 4.39 6.70
70.0 343 0.196 53.7 8.99 3.46 3.42 4.50 6.84
70.0 347 0.203 53.6 9.10 3.59 3.40 4.55 6.91
70.0 352 0.210 53.5 9.21 3.72 3.38 4.60 6.98
70.0 361 0.225 53.2 9.43 3.97 3.34 4.71 7.13
70.0 366 0.232 53.1 9.53 4.09 3.32 4.77 7.21
70.0 374 0.247 52.8 9.72 4.36 3.28 4.86 7.34
70.0 378 0.254 52.6 9.82 4.49 3.25 491 7.42
70.0 382 0.262 525 9.90 4.63 3.23 4.95 7.48
70.0 389 0.277 52.1 10.05 4.90 3.19 5.02 7.60
70.0 393 0.284 52.0 10.15 5.02 3.17 5.08 7.67
70.0 396 0.291 51.8 10.20 5.15 3.14 5.10 7.72

Figure D-2.2.12
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Purple Line Extension Cell Pressure: 90.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: E-126A Consolidation Pressure : 60.0 psi
Depth(ft): 75.5 Initial Sample Height: 5.728 in
Sample No.: 15 Initial Area of Sample: 5.375 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.375 in
Sample Description: Yellowish Brown Silty Sand Final Sample Area (A)*: 5.965 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
90.0 0 0.000 30.0 0.00 0.00 0.00 0.00 8.64
90.0 168 0.006 42.3 4.05 0.11 1.77 2.03 8.90
90.0 261 0.013 48.7 6.29 0.24 2.70 3.14 9.09
90.0 330 0.019 52.7 7.94 0.35 3.27 3.97 9.34
90.0 384 0.026 55.3 9.23 0.48 3.64 4.61 9.61
90.0 427 0.033 57.1 10.25 0.61 3.90 5.12 9.86
90.0 459 0.040 58.2 11.00 0.74 4.06 5.50 10.08
90.0 482 0.046 58.8 11.54 0.85 4.15 5.77 10.26
90.0 500 0.052 59.1 11.95 0.97 4.19 5.98 10.42
90.0 513 0.058 59.1 12.25 1.08 4.19 6.13 10.57
90.0 523 0.065 59.0 12.47 1.20 4.18 6.24 10.70
90.0 532 0.071 58.8 12.67 1.32 4.15 6.34 10.83
90.0 539 0.077 58.5 12.82 1.44 4.11 6.41 10.94
90.0 547 0.084 58.3 13.00 1.56 4.07 6.50 11.07
90.0 554 0.091 57.9 13.15 1.69 4.02 6.57 11.19
90.0 560 0.098 57.7 13.27 1.83 3.98 6.64 11.29
90.0 566 0.106 57.5 13.40 1.96 3.95 6.70 11.38
90.0 571 0.113 57.2 13.49 2.10 3.91 6.75 11.48
90.0 581 0.128 56.7 13.69 2.38 3.84 6.85 11.64
90.0 585 0.135 56.5 13.77 2.51 3.81 6.88 11.72
90.0 589 0.143 56.2 13.84 2.66 3.78 6.92 11.78
90.0 597 0.157 55.8 13.99 2.91 3.71 7.00 11.93
90.0 601 0.164 555 14.07 3.05 3.68 7.03 12.00
90.0 604 0.170 55.3 14.12 3.17 3.65 7.06 12.05
90.0 611 0.184 54.9 14.25 3.42 3.59 7.12 12.17
90.0 614 0.190 54.8 14.30 3.54 3.56 7.15 12.22
90.0 622 0.204 54.4 14.45 3.79 3.51 7.22 12.35
90.0 632 0.218 54.0 14.64 4.05 3.46 7.32 12.50
90.0 635 0.225 53.8 14.69 4.18 3.43 7.34 12.56
90.0 639 0.232 53.6 14.76 4.32 3.40 7.38 12.62
90.0 645 0.247 53.2 14.85 4.60 3.35 7.43 12.72
90.0 649 0.255 53.1 14.92 4.74 3.32 7.46 12.78
90.0 661 0.283 52.3 15.12 5.27 3.21 7.56 12.99
90.0 664 0.290 52.2 15.17 5.39 3.19 7.58 13.03
90.0 670 0.304 51.8 15.26 5.65 3.14 7.63 13.13

Figure D-2.2.13



% AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Purple Line Extension Cell Pressure: 110.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: E-126A Consolidation Pressure : 80.0 psi
Depth(ft): 75.5 Initial Sample Height: 5.728 in
Sample No.: 15 Initial Area of Sample: 5.375 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.107 in
Sample Description: Yellowish Brown Silty Sand Final Sample Area (A)*: 6.358 sq. in.

Induced OCR= 1.0

Cell Load Axial Back Deviator Axial Pore Shear Normal

Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2

(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
110.0 0 0.000 30.0 0.00 0.00 0.00 0.00 11.52
110.0 253 0.006 42.5 5.72 0.12 1.81 2.86 12.58
110.0 371 0.012 50.1 8.38 0.23 2.90 4.19 12.82
110.0 474 0.018 56.1 10.70 0.35 3.75 5.35 13.12
110.0 563 0.024 60.3 12.69 0.47 4.36 6.35 13.50
110.0 641 0.030 63.4 14.43 0.59 4.81 7.22 13.93
110.0 709 0.036 65.5 15.94 0.70 5.12 7.97 14.38
110.0 762 0.042 66.9 17.12 0.82 5.32 8.56 14.76
110.0 797 0.048 67.5 17.88 0.94 5.40 8.94 15.06
110.0 810 0.054 67.2 18.15 1.06 5.35 9.08 15.24
110.0 832 0.060 67.3 18.62 1.17 5.37 9.31 15.47
110.0 881 0.090 64.9 19.60 1.76 5.02 9.80 16.30
110.0 904 0.120 62.5 19.99 2.35 4.68 10.00 16.84
110.0 928 0.167 59.4 20.33 3.28 4.24 10.16 17.44
110.0 949 0.211 57.9 20.61 4.13 4.02 10.30 17.80
110.0 974 0.257 56.9 20.95 5.02 3.87 10.48 18.12
110.0 994 0.301 56.0 21.19 5.89 3.74 10.59 18.37
110.0 1015 0.345 54.8 21.44 6.75 3.57 10.72 18.67
110.0 1033 0.392 53.7 21.60 7.67 3.41 10.80 18.91
110.0 1052 0.435 52.6 21.80 8.51 3.26 10.90 19.16
110.0 1070 0.479 51.1 21.96 9.38 3.03 10.98 19.47
110.0 1085 0.525 50.1 22.05 10.28 2.89 11.02 19.65
110.0 1107 0.567 50.1 22.29 11.11 2.89 11.14 19.77
110.0 1125 0.613 49.7 22.42 12.00 2.83 11.21 19.90
110.0 1139 0.658 49.8 22.47 12.89 2.85 11.24 19.90
110.0 1156 0.701 49.2 22.59 13.73 2.76 11.29 20.06
110.0 1173 0.746 49.0 22.68 14.62 2.74 11.34 20.12
110.0 1187 0.791 48.3 22.72 15.49 2.64 11.36 20.24
110.0 1201 0.834 47.9 22.76 16.34 2.58 11.38 20.32
110.0 1213 0.879 46.8 22.74 17.22 2.42 11.37 20.47
110.0 1236 0.924 46.5 22.93 18.09 2.38 11.46 20.61
110.0 1252 0.967 46.3 22.99 18.94 2.34 11.49 20.67
110.0 1267 1.012 45.7 23.01 19.82 2.26 11.50 20.76
110.0 1281 1.056 45.0 23.01 20.67 2.17 11.51 20.86
110.0 1298 1.101 44.3 23.06 21.55 2.06 11.53 20.99

Figure D-2.2.14
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ASTM D 4767
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Project No.: 4953-11-1423 Sample Description: Yellowish Brown Silty Sand
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Depth (ft): 75.5 Confining Pressures: 40.0, 60.0, 80.0 psi
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Purple Line Extension Tested by: ST Date:  10-31-15
Project No.: 4953-11-1423 Input Data by: AP Date:  11-02-15
Boring No.: E-126A Reviewed by: AP Date:  11-06-15
Sample No.: 19 Sample Description: Brown Sandy Clay
Depth(ft): 95.5
Sample Type: Mod. Cal. Confining Pressure = 35.0 psi
Diameter (in) 2.621 2.621 2.621  Avg. = 2.621
Height (in) 5.843 5.843 5.843 Avg. = 5.843
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.395 5.336
Moisture Content (%) 17.72 16.05
Wet Weight (gms) 1107.88 1241.86
Dry Weight (gms) 941.51 1090.74
Container Weight (gms) 2.63 149.23
Density and Saturation S
Wet Weight (gms) 1107.88
Container Weight (gms) 0.00
Wet Density (pcf) 133.9
Dry Density (pcf) 113.7
Initial Void Ratio 0.481
% Saturation 99.4
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 65.0 Initial Burette Ht.(cm)= 73.6
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 63.3
Eff. Consol. Stress (psi) = 35.0 Final Height (in)= 5.791
Induced OCR = 1.0 Initial Volume (cu.in)= 31.525
Change in Ht. of Specimen (in) = 0.0523 Final Volume (cu.in) = 30.897
Shear At Failure
Rate of Deformation (in/min)= 0.004 Deviator Stress (ksf) = 8.17
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 2.20
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 10.37

Axial Strain (%) = 5.17

Figure D-2.2.17
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767
Project Name: Westside Purple Line Extension Tested by: ST Date:  10-31-15
Project No.: 4953-11-1423 Input Data by: AP Date:  11-02-15
Boring No.: E-126A Reviewed by: AP Date:  11-06-15
Sample No.: 19 Sample Description: Brown Sandy Clay
Depth(ft): 95.5
Sample Type: Mod. Cal. Confining Pressure = 55.0 psi
Diameter (in) 2.621 2.621 2.621  Avg. = 2.621
Height (in) 5.843 5.843 5.843 Avg. = 5.843
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.395 5.928
Moisture Content (%) 17.72 16.05
Wet Weight (gms) 1107.88 1241.86
Dry Weight (gms) 941.51 1090.74
Container Weight (gms) 2.63 149.23
Density and Saturation
Wet Weight (gms) 1107.88
Container Weight (gms) 0.00
Wet Density (pcf) 133.9
Dry Density (pcf) 113.7
Initial Void Ratio 0.481
% Saturation 99.4
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 85.0 Initial Burette Ht.(cm)= 63.3
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 55.4
Eff. Consol. Stress (psi) = 55.0 Final Height (in)= 5.522
Induced OCR= 1.0 Initial Volume (cu.in)= 31.525
Change in Ht. of Specimen (in) = 0.3209 Final Volume (cu.in) = 31.043
Shear At Failure
Rate of Deformation (in/min)= 0.004 Deviator Stress (ksf) = 12.71
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 3.91
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 16.61

Axial Strain (%) = 5.41

Figure D-2.2.18
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767
Project Name: Westside Purple Line Extension Tested by: ST Date:  10-31-15
Project No.: 4953-11-1423 Input Data by: AP Date:  11-02-15
Boring No.: E-126A Reviewed by: AP Date:  11-06-15
Sample No.: 19 Sample Description: Brown Sandy Clay
Depth(ft): 95.5
Sample Type: Mod. Cal. Confining Pressure = 75.0 psi
Diameter (in) 2.621 2.621 2.621  Avg. = 2.621
Height (in) 5.843 5.843 5.843 Avg. = 5.843
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.395 6.252
Moisture Content (%) 17.72 16.05
Wet Weight (gms) 1107.88 1241.86
Dry Weight (gms) 941.51 1090.74
Container Weight (gms) 2.63 149.23
Density and Saturation
Wet Weight (gms) 1107.88
Container Weight (gms) 0.00
Wet Density (pcf) 133.9
Dry Density (pcf) 113.7
Initial Void Ratio 0.481
% Saturation 99.4
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 105.0 Initial Burette Ht.(cm)= 55.4
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 48.8
Eff. Consol. Stress (psi) = 75.0 Final Height (in)= 5.262
Induced OCR = 1.0 Initial Volume (cu.in)= 31.525
Change in Ht. of Specimen (in) = 0.5807 Final Volume (cu.in) = 31.123
Shear At Failure
Rate of Deformation (in/min)= 0.004 Deviator Stress (ksf) = 19.34
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 8.65
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 28.00

Axial Strain (%) = 20.03

Figure D-2.2.19
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Purple Line Extension Cell Pressure: 65.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: E-126A Consolidation Pressure : 35.0 psi
Depth(ft): 95.5 Initial Sample Height: 5.843 in
Sample No.: 19 Initial Area of Sample: 5.395 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.791 in
Sample Description: Brown Sandy Clay Final Sample Area (A)*: 5.336 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
65.0 0 0.000 30.0 0.00 0.00 0.00 0.00 5.04
65.0 88 0.006 35.0 2.36 0.10 0.72 1.18 5.50
65.0 119 0.013 38.0 3.20 0.23 1.15 1.60 5.49
65.0 137 0.021 40.2 3.68 0.36 1.46 1.84 5.42
65.0 150 0.029 41.7 4.03 0.50 1.69 2.01 5.37
65.0 161 0.036 42.9 4.31 0.61 1.86 2.16 5.34
65.0 169 0.044 43.8 4.53 0.75 1.99 2.27 5.32
65.0 178 0.051 44.7 4.75 0.89 211 2.38 5.30
65.0 184 0.059 45.4 4.90 1.02 2.21 2.45 5.28
65.0 190 0.066 46.0 5.06 1.14 2.30 2.53 5.27
65.0 194 0.073 46.5 5.18 1.25 2.37 2.59 5.26
65.0 199 0.080 46.9 5.30 1.38 2.43 2.65 5.26
65.0 204 0.087 47.3 5.42 1.50 2.49 2.71 5.27
65.0 209 0.094 47.6 5.54 1.63 2.53 2.77 5.28
65.0 212 0.102 47.9 5.63 1.75 2.57 2.82 5.28
65.0 221 0.116 48.3 5.84 2.00 2.64 2.92 5.32
65.0 226 0.124 48.5 5.96 2.14 2.67 2.98 5.35
65.0 229 0.131 48.7 6.05 2.26 2.69 3.02 5.37
65.0 238 0.146 49.0 6.25 2.52 2.73 3.13 5.43
65.0 242 0.153 49.1 6.37 2.64 2.75 3.18 5.48
65.0 246 0.161 49.2 6.45 2.78 2.76 3.23 551
65.0 254 0.175 49.3 6.66 3.02 2.78 3.33 5.59
65.0 258 0.182 49.3 6.74 3.15 2.78 3.37 5.63
65.0 265 0.197 49.4 6.91 3.40 2.80 3.46 5.70
65.0 269 0.204 49.5 7.00 3.52 2.81 3.50 5.73
65.0 272 0.211 49.6 7.08 3.64 2.82 3.54 5.76
65.0 278 0.226 50.2 7.22 3.90 2.90 3.61 5.75
65.0 282 0.232 50.1 7.31 4.00 2.90 3.65 5.79
65.0 290 0.248 50.1 7.50 4.28 2.89 3.75 5.90
65.0 294 0.255 50.1 7.59 4.40 2.89 3.79 5.95
65.0 298 0.262 50.0 7.67 4.53 2.88 3.83 5.99
65.0 302 0.270 50.0 7.78 4.67 2.88 3.89 6.05
65.0 311 0.285 49.9 7.98 4.92 2.86 3.99 6.16
65.0 316 0.292 49.8 8.09 5.04 2.85 4.04 6.23
65.0 319 0.299 49.7 8.17 5.17 2.84 4.08 6.28

Figure D-2.2.20
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Purple Line Extension Cell Pressure: 85.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: E-126A Consolidation Pressure : 55.0 psi
Depth(ft): 95.5 Initial Sample Height: 5.843 in
Sample No.: 19 Initial Area of Sample: 5.395 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.522 in
Sample Description: Brown Sandy Clay Final Sample Area (A)*: 5.928 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
85.0 0 0.000 30.0 0.00 0.00 0.00 0.00 7.92
85.0 118 0.004 38.2 2.86 0.08 1.18 1.43 8.18
85.0 189 0.011 44.4 4.58 0.20 2.08 2.29 8.13
85.0 236 0.018 48.6 571 0.33 2.68 2.86 8.09
85.0 273 0.025 51.7 6.60 0.46 3.13 3.30 8.09
85.0 303 0.033 54.0 7.32 0.59 3.46 3.66 8.12
85.0 327 0.039 55.8 7.89 0.71 3.71 3.94 8.15
85.0 347 0.046 57.1 8.36 0.83 3.91 4.18 8.19
85.0 363 0.054 58.2 8.73 0.97 4.05 4.37 8.23
85.0 377 0.060 58.9 9.06 1.09 4.16 4.53 8.29
85.0 387 0.067 59.4 9.29 1.21 4.24 4.64 8.32
85.0 396 0.074 59.8 9.49 1.33 4.29 4.75 8.37
85.0 403 0.080 60.1 9.65 1.45 4.33 4.82 8.41
85.0 410 0.087 60.2 9.80 1.58 4.35 4.90 8.47
85.0 416 0.094 60.4 9.93 1.71 4.37 4.97 8.51
85.0 421 0.101 60.4 10.04 1.83 4.37 5.02 8.57
85.0 431 0.116 60.4 10.25 2.09 4.38 5.13 8.67
85.0 436 0.123 60.4 10.35 2.23 4.37 5.18 8.72
85.0 441 0.130 60.4 10.46 2.36 4.38 5.23 8.77
85.0 451 0.146 60.3 10.67 2.64 4.36 5.33 8.89
85.0 456 0.152 60.2 10.77 2.76 4.35 5.39 8.95
85.0 461 0.160 60.2 10.87 2.90 4.35 5.44 9.01
85.0 471 0.173 60.0 11.08 3.14 4.31 554 9.15
85.0 476 0.180 59.8 11.19 3.26 4.30 5.59 9.22
85.0 486 0.194 59.6 11.39 3.51 4.26 5.70 9.35
85.0 489 0.201 59.5 11.45 3.63 4.24 5.72 9.40
85.0 498 0.213 59.3 11.63 3.86 4.21 5.81 9.52
85.0 503 0.221 59.1 11.73 4.00 4.20 5.86 9.59
85.0 511 0.234 59.0 11.89 4.23 4.17 5.94 9.69
85.0 515 0.241 58.9 11.96 4.37 4.16 5.98 9.74
85.0 524 0.257 58.6 12.14 4.64 4.12 6.07 9.87
85.0 529 0.264 58.5 12.24 4.77 4,11 6.12 9.93
85.0 543 0.286 58.2 12.51 5.17 4.06 6.25 10.12
85.0 548 0.292 58.0 12.61 5.29 4.04 6.30 10.19
85.0 553 0.299 57.9 12.71 541 4.01 6.35 10.26

Figure D-2.2.21
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Purple Line Extension Cell Pressure: 105.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: E-126A Consolidation Pressure : 75.0 psi
Depth(ft): 95.5 Initial Sample Height: 5.843 in
Sample No.: 19 Initial Area of Sample: 5.395 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.262 in
Sample Description: Brown Sandy Clay Final Sample Area (A)*: 6.252 sq.in.

Induced OCR= 1.0

Cell Load Axial Back Deviator Axial Pore Shear Normal

Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2

(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
105.0 0 0.000 30.0 0.00 0.00 0.00 0.00 10.80
105.0 236 0.006 37.0 5.42 0.11 1.00 271 12.51
105.0 314 0.012 41.6 7.22 0.23 1.67 3.61 12.74
105.0 372 0.018 45.7 8.53 0.34 2.26 4.27 12.81
105.0 421 0.024 49.4 9.66 0.46 2.79 4.83 12.84
105.0 465 0.030 52.7 10.66 0.57 3.27 5.33 12.85
105.0 509 0.036 56.3 11.65 0.68 3.78 5.83 12.84
105.0 542 0.042 58.9 12.38 0.80 4.16 6.19 12.83
105.0 572 0.048 61.3 13.04 0.91 4.50 6.52 12.82
105.0 593 0.054 62.9 13.52 1.03 4.74 6.76 12.82
105.0 612 0.060 64.3 13.93 1.14 4.94 6.97 12.83
105.0 667 0.090 67.5 15.10 1.71 5.40 7.55 12.95
105.0 693 0.120 68.2 15.60 2.28 5.49 7.80 13.10
105.0 726 0.164 66.7 16.21 3.11 5.28 8.10 13.62
105.0 757 0.206 65.2 16.75 3.92 5.07 8.37 14.10
105.0 779 0.253 63.9 17.09 4.81 4.88 8.54 14.47
105.0 806 0.298 62.5 17.50 5.66 4.68 8.75 14.87
105.0 828 0.341 61.1 17.84 6.47 4.48 8.92 15.24
105.0 846 0.387 59.6 18.05 7.34 4.26 9.03 15.56
105.0 868 0.431 59.2 18.35 8.19 4.21 9.17 15.76
105.0 884 0.475 57.6 18.52 9.02 3.97 9.26 16.09
105.0 898 0.521 56.3 18.64 9.89 3.79 9.32 16.33
105.0 916 0.565 55.1 18.84 10.73 3.61 9.42 16.60
105.0 929 0.610 53.9 18.91 11.58 3.44 9.46 16.81
105.0 944 0.654 52.7 19.04 12.43 3.27 9.52 17.05
105.0 959 0.698 51.5 19.15 13.25 3.09 9.57 17.28
105.0 968 0.744 50.2 19.15 14.13 2.90 9.58 17.47
105.0 982 0.788 50.2 19.23 14.97 2.90 9.61 17.51
105.0 995 0.831 49.0 19.29 15.79 2.73 9.64 17.71
105.0 1004 0.876 48.0 19.26 16.65 2.59 9.63 17.84
105.0 1015 0.920 47.1 19.29 17.49 2.46 9.65 17.98
105.0 1026 0.964 46.3 19.30 18.33 2.34 9.65 18.11
105.0 1035 1.010 45.4 19.26 19.20 2.22 9.63 18.21
105.0 1050 1.054 44.9 19.34 20.03 2.15 9.67 18.32
105.0 1060 1.099 44.2 19.32 20.87 2.05 9.66 18.41

Figure D-2.2.22
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767
Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date:  04-17-15
Test Pit: G-142 Reviewed by: AP Date:  04-17-15
Sample No.: 3 Sample Description: Brown Lean Clay with sand
Depth(ft): 155
Sample Type: Mod. Cal. Confining Pressure = 5.0 psi
Diameter (in) 2.623 2.623 2.623  Avg.= 2.623
Height (in) 5.721 5.721 5.721  Avg. = 5.721
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.404 5.404
Moisture Content (%) 14.64 19.87
Wet Weight (gms) 15.82 1238.18
Dry Weight (gms) 14.13 1057.63
Container Weight (gms) 2.59 149.20
Density and Saturation
Wet Weight (gms) 1079.47
Container Weight (gms) 0.00
Wet Density (pcf) 133.0
Dry Density (pcf) 116.0
Initial Void Ratio 0.452
% Saturation 87.5 7
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 35.0 Initial Burette Ht.(cm)= 0.0
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 0.0
Eff. Consol. Stress (psi) = 5.0 Final Height (in)= 5.721
Induced OCR = 1.0 Initial Volume (cu.in)= 30.914
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 30.914
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 4.90
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 0.55
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 5.45

Axial Strain (%) = 5.19

Figure D-2.2.25
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767
Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date:  04-17-15
Test Pit: G-142 Reviewed by: AP Date:  04-17-15
Sample No.: 3 Sample Description: Brown Lean Clay with sand
Depth(ft): 155
Sample Type: Mod. Cal. Confining Pressure = 15.0 psi
Diameter (in) 2.623 2.623 2.623  Avg.= 2.623
Height (in) 5.721 5.721 5.721  Avg. = 5.721
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.404 5.664
Moisture Content (%) 14.64 19.87
Wet Weight (gms) 15.82 1238.18
Dry Weight (gms) 14.13 1057.63
Container Weight (gms) 2.59 149.20
Density and Saturation
Wet Weight (gms) 1079.47
Container Weight (gms) 0.00
Wet Density (pcf) 133.0
Dry Density (pcf) 116.0
Initial Void Ratio 0.452
% Saturation 87.5
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 45.0 Initial Burette Ht.(cm)= 88.3
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 84.6
Eff. Consol. Stress (psi) = 15.0 Final Height (in)= 5.715
Induced OCR= 1.0 Initial Volume (cu.in)= 30.914
Change in Ht. of Specimen (in) = 0.0060 Final Volume (cu.in) = 30.688
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 6.56
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 1.36
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 7.92

Axial Strain (%) = 4.76

Figure D-2.2.26




% AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date:  04-17-15
Test Pit: G-142 Reviewed by: AP Date:  04-17-15
Sample No.: 3 Sample Description: Brown Lean Clay with sand
Depth(ft): 155
Sample Type: Mod. Cal. Confining Pressure = 30.0 psi
Diameter (in) 2.623 2.623 2.623  Avg.= 2.623
Height (in) 5.721 5.721 5.721  Avg. = 5.721
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.404 5.621
Moisture Content (%) 14.64 19.87
Wet Weight (gms) 15.82 1238.18
Dry Weight (gms) 14.13 1057.63
Container Weight (gms) 2.59 149.20
Density and Saturation
Wet Weight (gms) 1079.47
Container Weight (gms) 0.00
Wet Density (pcf) 133.0
Dry Density (pcf) 116.0
Initial Void Ratio 0.452
% Saturation 87.5
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 60.0 Initial Burette Ht.(cm)= 85.2
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 80.4
Eff. Consol. Stress (psi) = 30.0 Final Height (in)= 5.720
Induced OCR = 1.0 Initial Volume (cu.in)= 30.914
Change in Ht. of Specimen (in) = 0.0010 Final Volume (cu.in) = 30.621
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 9.53
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 3.72
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 13.25

Axial Strain (%) = 14.84

Figure D-2.2.27
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 35.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 5.0 psi
Depth(ft): 155 Initial Sample Height: 5.721 in
Sample No.: 3 Initial Area of Sample: 5.404 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.721 in
Sample Description: Brown Lean Clay with sand Final Sample Area (A)*: 5.404 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
35.0 0 0.000 30.0 0.00 0.00 0.00 0.00 0.72
35.0 27 0.005 30.8 0.72 0.08 0.11 0.36 0.97
35.0 47 0.012 314 1.25 0.21 0.19 0.62 1.15
35.0 57 0.019 31.7 1.51 0.32 0.24 0.76 1.24
35.0 64 0.026 31.9 1.70 0.45 0.27 0.85 1.30
35.0 70 0.033 32.1 1.85 0.57 0.29 0.93 1.35
35.0 75 0.040 32.2 1.98 0.70 0.31 0.99 1.40
35.0 80 0.047 32.3 2.11 0.82 0.32 1.06 1.45
35.0 83 0.055 324 2.19 0.96 0.33 1.10 1.48
35.0 88 0.062 324 2.32 1.08 0.34 1.16 1.54
35.0 92 0.069 324 2.42 1.21 0.35 1.21 1.59
35.0 95 0.076 325 2.50 1.32 0.35 1.25 1.62
35.0 99 0.084 325 2.60 1.46 0.35 1.30 1.67
35.0 102 0.090 325 2.68 1.57 0.35 1.34 1.71
35.0 106 0.096 325 2.78 1.68 0.35 1.39 1.76
35.0 110 0.104 325 2.88 1.82 0.35 1.44 1.81
35.0 113 0.111 325 2.95 1.94 0.35 1.48 1.85
35.0 117 0.118 324 3.05 2.07 0.35 1.53 1.90
35.0 120 0.125 324 3.13 2.18 0.34 1.56 1.94
35.0 124 0.132 324 3.23 2.31 0.34 1.61 1.99
35.0 127 0.140 324 3.30 2.44 0.34 1.65 2.04
35.0 131 0.147 32.3 3.40 2.57 0.33 1.70 2.09
35.0 134 0.154 32.3 3.48 2.68 0.32 1.74 2.13
35.0 137 0.161 32.2 3.55 2.81 0.32 1.77 2.18
35.0 141 0.168 32.2 3.65 2.93 0.31 1.82 2.23
35.0 144 0.175 32.2 3.72 3.06 0.31 1.86 2.27
35.0 148 0.182 321 3.82 3.18 0.30 1.91 2.33
35.0 151 0.189 321 3.89 3.31 0.30 1.95 2.37
35.0 154 0.197 321 3.96 3.43 0.29 1.98 241
35.0 158 0.203 32.0 4.06 3.55 0.29 2.03 2.46
35.0 166 0.224 31.9 4.25 3.92 0.26 2.13 2.58
35.0 175 0.246 31.7 4.46 4.30 0.24 2.23 2.72
35.0 184 0.268 315 4.67 4.69 0.21 2.34 2.85
35.0 192 0.290 31.3 4.86 5.06 0.18 2.43 2.97
35.0 194 0.297 31.2 4.90 5.19 0.17 2.45 3.00

Figure D-2.2.28
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 45.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 15.0 psi
Depth(ft): 155 Initial Sample Height: 5.721 in
Sample No.: 3 Initial Area of Sample: 5.404 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.715 in
Sample Description: Brown Lean Clay with sand Final Sample Area (A)*: 5.664 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
45.0 0 0.005 30.0 0.00 0.09 0.00 0.00 2.16
45.0 18 0.002 30.9 0.46 0.03 0.14 0.23 2.25
45.0 56 0.009 32.6 1.42 0.16 0.37 0.71 2.50
45.0 76 0.017 33.3 1.93 0.29 0.48 0.96 2.64
45.0 92 0.024 33.9 2.33 0.42 0.57 1.16 2.76
45.0 106 0.032 34.4 2.68 0.55 0.64 1.34 2.86
45.0 119 0.038 34.8 3.01 0.67 0.70 1.50 2.96
45.0 132 0.045 35.2 3.33 0.79 0.75 1.66 3.07
45.0 144 0.053 35.6 3.63 0.92 0.80 1.81 3.17
45.0 155 0.060 35.9 3.90 1.05 0.85 1.95 3.26
45.0 167 0.066 36.1 4.20 1.16 0.89 2.10 3.37
45.0 178 0.073 36.4 4.47 1.28 0.92 2.23 3.48
45.0 187 0.080 36.5 4.69 1.40 0.94 2.34 3.56
45.0 195 0.087 36.7 4.88 1.52 0.96 2.44 3.64
45.0 202 0.094 36.8 5.05 1.65 0.97 2.53 3.71
45.0 207 0.100 36.8 5.17 1.75 0.98 2.59 3.76
45.0 212 0.108 36.8 5.29 1.88 0.98 2.64 3.82
45.0 217 0.115 36.8 541 2.02 0.98 2.70 3.88
45.0 221 0.123 36.8 5.50 2.15 0.98 2.75 3.93
45.0 225 0.130 36.8 5.59 2.27 0.98 2.80 3.98
45.0 228 0.137 36.7 5.66 2.39 0.97 2.83 4.02
45.0 231 0.144 36.7 5.72 2.53 0.97 2.86 4.06
45.0 234 0.151 36.6 5.79 2.65 0.96 2.90 4.10
45.0 237 0.159 36.6 5.86 2.78 0.95 2.93 4.14
45.0 240 0.166 36.5 5.92 2.90 0.94 2.96 4.18
45.0 242 0.173 36.5 5.97 3.03 0.94 2.98 4.21
45.0 245 0.180 36.4 6.03 3.15 0.93 3.02 4.25
45.0 247 0.188 36.4 6.07 3.28 0.92 3.04 4.28
45.0 249 0.194 36.4 6.12 3.40 0.93 3.06 4.29
45.0 252 0.201 36.3 6.18 351 0.90 3.09 4.35
45.0 254 0.208 36.2 6.22 3.64 0.90 3.11 4.38
45.0 260 0.229 36.0 6.35 4.00 0.86 3.17 4.47
45.0 266 0.251 35.8 6.47 4.38 0.83 3.23 4.56
45.0 271 0.272 355 6.56 4.76 0.80 3.28 4.64
45.0 268 0.293 35.1 6.46 5.12 0.74 3.23 4.65

Figure D-2.2.29
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 60.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 30.0 psi
Depth(ft): 155 Initial Sample Height: 5.721 in
Sample No.: 3 Initial Area of Sample: 5.404 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.720 in
Sample Description: Brown Lean Clay with sand Final Sample Area (A)*: 5.621 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
60.0 0 0.000 30.0 0.00 0.00 0.00 0.00 4.32
60.0 69 0.006 34.3 1.77 0.10 0.62 0.88 4.58
60.0 103 0.012 35.9 2.63 0.21 0.85 1.32 4.79
60.0 130 0.018 37.3 3.32 0.31 1.05 1.66 4.93
60.0 146 0.024 38.1 3.72 0.42 1.17 1.86 5.02
60.0 164 0.030 38.9 4.18 0.52 1.28 2.09 5.13
60.0 183 0.036 39.7 4.66 0.63 1.40 2.33 5.25
60.0 195 0.042 40.2 4.96 0.73 1.47 2.48 5.33
60.0 212 0.048 40.9 5.39 0.84 1.57 2.69 5.44
60.0 225 0.054 41.4 571 0.94 1.64 2.85 5.53
60.0 238 0.060 41.8 6.03 1.05 1.70 3.02 5.64
60.0 290 0.090 42.9 7.31 1.57 1.86 3.66 6.12
60.0 312 0.120 43.0 7.83 2.10 1.88 3.91 6.36
60.0 331 0.172 42.9 8.22 3.01 1.85 411 6.58
60.0 344 0.217 42.4 8.48 3.79 1.79 4.24 6.77
60.0 354 0.263 41.7 8.65 4.59 1.68 4.33 6.97
60.0 363 0.308 41.0 8.80 5.38 1.58 4.40 7.14
60.0 371 0.352 40.4 8.92 6.15 1.49 4.46 7.29
60.0 380 0.399 39.8 9.06 6.97 1.41 4.53 7.44
60.0 386 0.443 39.2 9.12 7.75 1.33 4.56 7.55
60.0 394 0.488 38.7 9.23 8.53 1.26 4.62 7.68
60.0 401 0.534 38.1 9.31 9.33 1.17 4.66 7.81
60.0 406 0.578 37.6 9.35 10.11 1.09 4.67 7.90
60.0 412 0.624 37.1 9.40 10.91 1.02 4.70 8.01
60.0 416 0.670 36.5 9.41 11.70 0.93 4.70 8.09
60.0 423 0.713 35.9 9.48 12.47 0.85 4.74 8.21
60.0 428 0.760 35.3 9.51 13.28 0.77 4.75 8.30
60.0 433 0.805 34.8 9.53 14.07 0.69 4.77 8.40
60.0 437 0.849 34.2 9.53 14.84 0.60 4.77 8.49
60.0 441 0.895 33.6 9.53 15.65 0.52 4.76 8.57
60.0 444 0.940 33.1 9.51 16.43 0.44 4.75 8.63
60.0 449 0.984 325 9.52 17.20 0.36 4.76 8.72
60.0 453 1.029 32.2 9.52 17.99 0.31 4.76 8.77
60.0 457 1.074 31.9 9.51 18.77 0.27 4.75 8.81
60.0 458 1.100 31.6 9.48 19.23 0.23 4.74 8.83

Figure D-2.2.30
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Project No.: 4953-11-1423
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date:  04-17-15
Test Pit: G-142 Reviewed by: AP Date:  04-17-15
Sample No.: 9 Sample Description: Olive Brown Fat Clay
Depth(ft): 43
Sample Type: Mod. Cal. Confining Pressure = 25.0 psi
Diameter (in) 2.615 2.615 2.615  Avg.= 2.615
Height (in) 5.710 5.710 5.710 Avg. = 5.710
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.371
Moisture Content (%) 18.21 24.20
Wet Weight (gms) 83.89 1214.25
Dry Weight (gms) 78.68 1012.68
Container Weight (gms) 50.07 179.79
Density and Saturation
Wet Weight (gms) 1025.54
Container Weight (gms) 0.00
Wet Density (pcf) 127.4
Dry Density (pcf) 107.8
Initial Void Ratio 0.563
% Saturation 87.3
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 55.0 Initial Burette Ht.(cm)= 0.0
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 0.0
Eff. Consol. Stress (psi) = 25.0 Final Height (in)= 5.710
Induced OCR = 1.0 Initial Volume (cu.in)= 30.667
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 30.667
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 8.92
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 2.10
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 11.01

Axial Strain (%) = 5.25

Figure D-2.2.33
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date:  04-17-15
Test Pit: G-142 Reviewed by: AP Date:  04-17-15
Sample No.: 9 Sample Description: Olive Brown Clay
Depth(ft): 43
Sample Type: Mod. Cal. Confining Pressure = 35.0 psi
Diameter (in) 2.615 2.615 2.615  Avg.= 2.615
Height (in) 5.710 5.710 5.710 Avg. = 5.710
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.633
Moisture Content (%) 18.21 24.20
Wet Weight (gms) 83.89 1214.25
Dry Weight (gms) 78.68 1012.68
Container Weight (gms) 50.07 179.79
Density and Saturation
Wet Weight (gms) 1025.54
Container Weight (gms) 0.00
Wet Density (pcf) 127.4
Dry Density (pcf) 107.8
Initial Void Ratio 0.563
% Saturation 87.3
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 65.0 Initial Burette Ht.(cm)= 88.3
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 84.6
Eff. Consol. Stress (psi) = 35.0 Final Height (in)= 5.704
Induced OCR= 1.0 Initial Volume (cu.in)= 30.667
Change in Ht. of Specimen (in) = 0.0060 Final Volume (cu.in) = 30.441
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 10.47
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 3.51
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 13.98

Axial Strain (%) = 5.19

Figure D-2.2.34
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date:  04-17-15
Test Pit: G-142 Reviewed by: AP Date:  04-17-15
Sample No.: 9 Sample Description: Olive Brown Clay
Depth(ft): 43
Sample Type: Mod. Cal. Confining Pressure = 45.0 psi
Diameter (in) 2.615 2.615 2.615  Avg.= 2.615
Height (in) 5.710 5.710 5.710 Avg. = 5.710
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.612
Moisture Content (%) 18.21 24.20
Wet Weight (gms) 83.89 1214.25
Dry Weight (gms) 78.68 1012.68
Container Weight (gms) 50.07 179.79
Density and Saturation
Wet Weight (gms) 1025.54
Container Weight (gms) 0.00
Wet Density (pcf) 127.4
Dry Density (pcf) 107.8
Initial Void Ratio 0.563
% Saturation 87.3
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 75.0 Initial Burette Ht.(cm)= 85.2
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 80.4
Eff. Consol. Stress (psi) = 45.0 Final Height (in)= 5.709
Induced OCR = 1.0 Initial Volume (cu.in)= 30.667
Change in Ht. of Specimen (in) = 0.0010 Final Volume (cu.in) = 30.374
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 13.20
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 5.53
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 18.73

Axial Strain (%) = 7.97

Figure D-2.2.35
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 55.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 25.0 psi
Depth(ft): 43 Initial Sample Height: 5.710 in
Sample No.: 9 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.710 in
Sample Description: Olive Brown Clay Final Sample Area (A)*: 5.371 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
55.0 0 0.000 30.1 0.00 0.00 0.00 0.00 3.60
55.0 44 0.004 32.2 1.18 0.07 0.30 0.59 3.89
55.0 72 0.010 335 1.93 0.18 0.49 0.96 4.08
55.0 92 0.017 345 2.46 0.30 0.64 1.23 4.19
55.0 109 0.024 354 291 0.42 0.77 1.46 4.28
55.0 124 0.031 36.3 3.31 0.54 0.89 1.65 4.36
55.0 138 0.038 37.0 3.68 0.66 1.00 1.84 4.44
55.0 150 0.045 37.6 3.99 0.78 1.09 2.00 451
55.0 161 0.052 38.2 4.28 0.90 1.17 2.14 4.57
55.0 172 0.059 38.7 4.56 1.04 1.24 2.28 4.64
55.0 181 0.066 39.1 4.80 1.16 1.31 2.40 4.69
55.0 191 0.073 395 5.06 1.27 1.36 2.53 4.77
55.0 200 0.080 39.8 5.29 1.40 1.41 2.64 4.84
55.0 209 0.087 40.1 5.52 1.52 1.45 2.76 491
55.0 217 0.093 40.4 5.72 1.64 1.48 2.86 4.98
55.0 224 0.100 40.6 5.90 1.75 1.51 2.95 5.04
55.0 231 0.108 40.8 6.08 1.89 1.54 3.04 5.10
55.0 238 0.115 40.9 6.25 2.02 1.57 3.13 5.16
55.0 244 0.123 41.1 6.40 2.15 1.59 3.20 5.22
55.0 251 0.129 41.2 6.58 2.26 1.60 3.29 5.29
55.0 257 0.136 41.3 6.73 2.39 1.62 3.36 5.35
55.0 264 0.144 41.4 6.90 2.52 1.63 3.45 5.42
55.0 270 0.151 41.4 7.05 2.64 1.64 3.52 5.49
55.0 276 0.158 41.5 7.20 2.77 1.64 3.60 5.55
55.0 282 0.164 41.5 7.34 2.87 1.65 3.67 5.62
55.0 289 0.171 41.5 7.52 3.00 1.65 3.76 571
55.0 294 0.178 41.5 7.64 3.12 1.65 3.82 5.77
55.0 299 0.185 41.5 7.76 3.25 1.65 3.88 5.83
55.0 304 0.192 41.5 7.88 3.37 1.65 3.94 5.89
55.0 310 0.199 41.5 8.02 3.49 1.64 4.01 5.97
55.0 315 0.206 41.5 8.14 3.60 1.64 4.07 6.03
55.0 320 0.213 41.4 8.26 3.72 1.63 4.13 6.10
55.0 331 0.234 41.2 8.51 4.10 1.61 4.26 6.25
55.0 341 0.257 41.0 8.73 4.50 1.58 4.37 6.39
55.0 351 0.300 40.5 8.92 5.25 1.50 4.46 6.55

Figure D-2.2.36
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 65.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 35.0 psi
Depth(ft): 43 Initial Sample Height: 5.710 in
Sample No.: 9 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.704 in
Sample Description: Olive Brown Clay Final Sample Area (A)*: 5.633 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
65.0 1 0.000 30.0 0.03 0.00 0.00 0.01 5.05
65.0 34 0.002 31.6 0.87 0.04 0.22 0.43 5.25
65.0 86 0.008 33.9 2.20 0.13 0.56 1.10 5.57
65.0 120 0.014 355 3.06 0.25 0.78 1.53 5.79
65.0 145 0.021 36.7 3.69 0.37 0.96 1.85 5.93
65.0 167 0.028 37.7 4.25 0.49 1.10 2.12 6.06
65.0 187 0.035 38.5 4.75 0.62 1.23 2.38 6.19
65.0 205 0.041 39.3 5.20 0.73 1.33 2.60 6.31
65.0 223 0.049 39.9 5.65 0.85 1.43 2.83 6.44
65.0 241 0.055 40.5 6.10 0.96 1.51 3.05 6.58
65.0 258 0.062 41.0 6.52 1.09 1.59 3.26 6.72
65.0 275 0.069 41.5 6.95 1.21 1.65 3.47 6.86
65.0 291 0.075 41.9 7.34 1.32 1.71 3.67 7.00
65.0 306 0.082 42.3 7.71 1.44 1.76 3.86 7.13
65.0 321 0.089 42.5 8.08 1.56 1.80 4.04 7.28
65.0 334 0.095 42.7 8.40 1.67 1.83 4.20 7.41
65.0 345 0.103 42.9 8.66 1.80 1.85 4.33 7.52
65.0 354 0.109 42.9 8.88 1.92 1.86 4.44 7.62
65.0 361 0.116 43.0 9.04 2.04 1.86 4.52 7.70
65.0 367 0.124 42.9 9.18 2.17 1.86 4.59 7.77
65.0 373 0.131 42.9 9.32 2.30 1.86 4.66 7.84
65.0 377 0.139 42.9 9.40 2.44 1.85 4.70 7.89
65.0 382 0.146 42.8 9.52 2.56 1.84 4.76 7.96
65.0 386 0.153 42.7 9.60 2.68 1.83 4.80 8.01
65.0 390 0.160 42.6 9.69 2.81 1.82 4.85 8.07
65.0 394 0.167 42.6 9.78 2.93 1.81 4.89 8.12
65.0 397 0.174 42.5 9.84 3.05 1.79 4.92 8.17
65.0 400 0.181 42.4 9.90 3.17 1.78 4.95 8.21
65.0 403 0.188 42.3 9.96 3.29 1.77 4.98 8.26
65.0 411 0.209 42.0 10.12 3.66 1.73 5.06 8.37
65.0 418 0.229 41.7 10.26 4.02 1.68 5.13 8.48
65.0 422 0.252 41.4 10.31 4.42 1.63 5.16 8.56
65.0 427 0.274 41.0 10.39 4.81 1.58 5.20 8.65
65.0 432 0.296 40.6 10.47 5.19 1.53 5.24 8.75

Figure D-2.2.37
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 75.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 45.0 psi
Depth(ft): 43 Initial Sample Height: 5.710 in
Sample No.: 9 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.709 in
Sample Description: Olive Brown Clay Final Sample Area (A)*: 5.612 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q' p'
(S1-S3) (S1-S3)/2 | (S1'+S3Y)/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
75.0 0 0.000 30.0 0.00 0.00 0.00 0.00 6.48
75.0 99 0.006 323 2.54 0.11 0.33 1.27 7.42
75.0 153 0.012 33.9 3.92 0.21 0.57 1.96 7.87
75.0 190 0.018 35.2 4.85 0.32 0.75 2.43 8.15
75.0 219 0.024 36.2 5.58 0.42 0.90 2.79 8.37
75.0 245 0.030 37.2 6.25 0.53 1.04 3.13 8.57
75.0 269 0.036 38.1 6.86 0.63 1.16 3.43 8.75
75.0 293 0.042 38.9 7.47 0.74 1.28 3.73 8.94
75.0 317 0.048 39.7 8.08 0.84 1.39 4.04 9.12
75.0 337 0.054 40.3 8.56 0.95 1.48 4.28 9.28
75.0 359 0.060 40.9 9.11 1.05 1.57 4.56 9.46
75.0 439 0.090 42.9 11.09 1.58 1.86 5.55 10.17
75.0 486 0.120 42.7 12.22 2.10 1.83 6.11 10.76
75.0 513 0.178 41.6 12.75 3.11 1.67 6.38 11.18
75.0 526 0.223 40.8 12.96 3.90 1.55 6.48 11.41
75.0 534 0.271 39.9 13.04 4.75 1.43 6.52 11.57
75.0 542 0.317 39.1 13.13 5.55 1.31 6.56 11.73
75.0 547 0.363 384 13.15 6.35 1.20 6.58 11.85
75.0 553 0.410 375 13.17 7.19 1.08 6.59 11.99
75.0 559 0.455 36.6 13.20 7.97 0.95 6.60 12.13
75.0 562 0.503 35.7 13.16 8.80 0.82 6.58 12.24
75.0 565 0.550 34.8 13.09 9.63 0.69 6.55 12.34
75.0 568 0.595 34.0 13.06 10.42 0.58 6.53 12.43
75.0 568 0.643 335 12.94 11.25 0.50 6.47 12.45
75.0 566 0.689 32.8 12.77 12.07 0.40 6.38 12.47
75.0 560 0.735 31.9 12.52 12.88 0.27 6.26 12.47
75.0 554 0.783 30.9 12.27 13.72 0.14 6.14 12.48
75.0 549 0.829 30.2 12.03 14.52 0.03 6.02 12.47
75.0 545 0.876 29.4 11.84 15.34 -0.08 5.92 12.48
75.0 544 0.922 28.7 11.70 16.16 -0.19 5.85 12.52
75.0 543 0.968 27.9 11.57 16.95 -0.31 5.78 12.57
75.0 541 1.016 27.1 11.40 17.79 -0.42 5.70 12.60
75.0 543 1.062 26.3 11.34 18.60 -0.53 5.67 12.68
75.0 542 1.108 25.5 11.20 19.41 -0.65 5.60 12.73

Figure D-2.2.38
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Note: Water added to samples after consolidation under a load of 3.6 kips per square foot.
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Los Angeles, California ame Project No.: 4953-10-1561
Figure D-3.2.4




LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 1.0 2.0 4.0 60 80 100 20.0
0.00
o |
=l Boring G-137 @ 70%'
= K FAT CLAY
o~ T~ .
I~~~ <=
0.02 ~ L
e RN \
: \ ~ - \
o MR N
- \ S \@\
& 0.04 R q
A N
m \w\\x
= - L I\
5 e N
- ~ - \
z - - _ .
L] - - - .
Z.0.06 S _
— e - - \
% Boring G-137 @ 82Y%' / o=~ 4 - -
= SANDY LEAN CLAY
<
=
—0.08
Qo
7]
Z
o
@)
0.10
0.12

Note: Water added to samples after consolidation under a load of 7.2 kips per square foot.

Prepared/Date: AH 8/15/11
Checked/Date: LT 9/12/11

MTA Westside Subway Extension
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CONSOLIDATION TEST DATA
Project No.: 4953-10-1561
Figure D-3.2.5
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Note: Water added to sample after consolidation under a load of 7.2 kips per square foot.

Prepared/Date: AH 8/25/11
Checked/Date: LT 9/13/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561
Figure D-3.2.6
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Note: Water added to samples after consolidation under a load of 7.2 kips per square foot.

Prepared/Date: AH 8/26/11
Checked/Date: LT 9/15/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561
Figure D-3.2.7
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Note: Water added to sample after consolidation under a load of 7.2 kips per square foot.

Prepared/Date: AH 8/26/11
Checked/Date: LT 9/15/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-3.2.8
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Note: Water added to samples after consolidation under a load of 4.0 kips per square foot.

Prepared/Date: AH 9/20/11
Checked/Date: LT 9/26/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-3.2.9
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Note: Water added to samples after consolidation under a load of 3.6 kips per square foot.

Prepared/Date: AH 5/15/11
Checked/Date: NH 6/3/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-3.2.10
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Note: Water added to samples after consolidation under a load of 3.6 kips per square foot.

Prepared/Date: JF 9/30/11
Checked/Date: LT 9/30/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-3.211
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Note: Water added to samples after consolidation under a load of 3.6 kips per square foot.

Prepared/Date: AH 8/25/11
Checked/Date: 9/15/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-3.2.12
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Note: Water added to sample after consolidation under a load of 3.6 kips per square foot.

Prepared/Date: AH 7/26/11
Checked/Date: LT 9/27/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-3.2.13
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Note: Water added to samples after consolidation under a load of 3.6 kips per square foot.

Prepared/Date: AH 8/25/11
Checked/Date: LT 9/27/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561
Figure D-3.2.14
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Note: Water added to samples after consolidation under a load of 8.0 kips per square foot.

Prepared/Date: AH 9/20/11
Checked/Date: LT 9/26/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561
~ Figure D-3.2.15
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Note: Water added to samples after consolidation under a load of 3.6 kips per square foot.

Prepared/Date: AH 7/26/11
Checked/Date: LT 8/8/11

MTA Westside Subway Extension

Los Angeles, California
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CONSOLIDATION TEST DATA
Project No.: 4953-10-1561
Figure D-3.2.16
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Note: Water added to samples after consolidation under a load of 3.6 kips per square foot.

Prepared/Date: AH 7/26/11
Checked/Date: LT 8/8/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-3.2.17
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Note: Water added to samples after consolidation under a load of 7.2 kips per square foot.

Prepared/Date: JF 9/28/11
Checked/Date: LT 9/28/11

MTA Westside Subway Extension

Los Angeles, California
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CONSOLIDATION TEST DATA
Project No.: 4953-10-1561
Figure D-3.2.18
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Note: Water added to samples after consolidation under a load of 8.0 kips per square foot.

Prepared/Date: AH 9/20/11
Checked/Date: LT 9/26/11

MTA Westside Subway Extension

Los Angeles, California
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CONSOLIDATION TEST DATA
Project No.: 4953-10-1561
Figure D-3.2.19
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Note: Water added to samples at 58'%' and 78'%" after consolidation under a load of 3.6 and 7.2 kips per square foot,

respectively.

Prepared/Date: AH/JF 5/13/11
Checked/Date: LT 8/16/11

MTA Westside Subway Extension

Los Angeles, California
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CONSOLIDATION TEST DATA

Project No.: 4953-10-1561
Figure D-3.2.20
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Note: Water added to sample after consolidation under a load of 7.2 kips per square foot.
Prepared/Date: AH/JF 5/15/11
Checked/Date: LT 8/16/11
MTA

Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561
Figure D-3.2.21
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Note: Water added to samples after consolidation under a load of 7.2 kips per square foot.

Prepared/Date: AH/JF 5/13/11
Checked/Date: LT 8/16/11
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Note: Water added to sample after consolidation under a load of 7.2 kips per square foot.

Prepared/Date: AH/JF 5/15/11
Checked/Date: LT 8/16/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project 4953-10-1561

Figure D-3.2.23
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Note: Water added to samples at 33'%" and 54'%" after consolidation under a load of 3.6 and 7.2 kips per square foot,

respectively.

Prepared/Date: AH/JF 5/16/11
Checked/Date: LT 8/16/11

MTA Westside Subway Extension

Los Angeles, California

CONSOLIDATION TEST DATA

ame& Project No.: 4953-10-1561
Figure D-3.2.24
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Note: Water adde

d to sample after consolidation under a load of 7.2 kips per square foot.

Prepared/Date: AH/JF 5/16/11
Checked/Date: LT 8/16/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-3.2.25
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Note: Water added to samples at 28'%' and 70%%" after consolidation under a load of 3.6 and 7.2 kips per square foot,

respectively.

Prepared/Date: JF 9/27/11
Checked/Date: LT 9/28/11

MTA Westside Subway Extension

Los Angeles, California
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CONSOLIDATION TEST DATA
Project No.: 4953-10-1561
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Note: Water added to sample after consolidation under a load of 7.2 kips per square foot.

Prepared/Date: JF 9/27/11
Checked/Date: JF 9/28/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-3.2.27
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Note: Water added to samples at 40'%' and 85' after consolidation under a load of 3.6 and 7.2 kips per square foot,

respectively.

Prepared/Date: AH 9/23/11
Checked/Date: LT 9/23/11

MTA Westside Subway Extension
Los Angeles, California
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CONSOLIDATION TEST DATA
Project No.: 4953-10-1561
Figure D-3.2.28
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Boring No. : E-126A Initial Dry Unit Weight (pcf): 99.3
Sample No.: 7 Initial Moisture Content (%): 22.6
Depth (feet): 35.5 Final Moisture Content (%): 22.8
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Lean Clay w/sand Initial Void Ratio: 0.70
Remarks: Swell = 0.62% upon inundation

Project Name: Westside Purple Line Extension

CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 10/22/2015
AP No: 15-1041

Figure D-3.3.1
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—O=—At Field Moisture ~ ==@=After Saturation

Boring No. : E-126A Initial Dry Unit Weight (pcf): 101.1

Sample No.: 13 Initial Moisture Content (%): 23.9

Depth (feet): 65.5 Final Moisture Content (%): 23.9

Sample Type: Mod Cal Assumed Specific Gravity: 2.7

Soil Description: Lean Clay Initial Void Ratio: 0.67

Remarks: Swell =

0.03% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Purple Line Extension

Project No.:  4953-11-1423

Date: 10/22/2015

AP No: 15-1041

Figure D-3.3.2
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Boring No. : E-126A Initial Dry Unit Weight (pcf): 112.4
Sample No.: 25 Initial Moisture Content (%): 15.9
Depth (feet): 125.5 Final Moisture Content (%): 17.0
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Sandy Clay Initial Void Ratio: 0.50
Remarks: Swell = 0.32% upon inundation

Project Name: Westside Purple Line Extension

CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 10/22/2015
AP No: 15-1041

Figure D-3.3.3
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=O=At Field Moisture —=—@=After Saturation
Boring No. : G-405 Initial Dry Unit Weight (pcf): 108.8
Sample No.: 20 Initial Moisture Content (%): 20.9
Depth (feet): 92.5 Final Moisture Content (%): 20.2
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Sandy Lean Clay Initial Void Ratio: 0.55
Remarks: Swell = 0.70% upon inundation
Project Name: Westside Purple Line Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 11/3/2015
AP No: 15-1068

Figure D-3.3.4
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Boring No. : G-405 Initial Dry Unit Weight (pcf): 95.4
Sample No.: 26 Initial Moisture Content (%): 28.8
Depth (feet): 110.5 Final Moisture Content (%): 27.7
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Lean Clay Initial Void Ratio: 0.77
Remarks: Swell = 0.99% upon inundation
Project Name: Westside Purple Line Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 11/3/2015
AP No: 15-1068

Figure D-3.3.5
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Boring No. : G-406 Initial Dry Unit Weight (pcf): 111.6

Sample No.: 13 Initial Moisture Content (%): 18.3

Depth (feet): 65.5 Final Moisture Content (%): 18.6

Sample Type: Mod Cal Assumed Specific Gravity: 2.7

Soil Description: Lean Clay w/sand Initial Void Ratio: 0.51

Remarks: Swell = 1.32% upon inundation

CONSOLIDATION CURVE Project No.:
ASTM D 2435 Date:
AP No:

Project Name: Westside Purple Line Extension

4953-11-1423

10/5/2015

15-1004

Figure D-3.3.6
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=O=At Field Moisture —==@=After Saturation
Boring No. : G-406 Initial Dry Unit Weight (pcf): 93.7
Sample No.: 26 Initial Moisture Content (%): 29.6
Depth (feet): 110.5 Final Moisture Content (%): 28.5
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Sandy Clay Initial Void Ratio: 0.80
Remarks: Swell= 0.48% upon inundation
Project Name: Westside Purple Line Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 10/5/2015
AP No: 15-1004

Figure D-3.3.7
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=O=At Field Moisture —=—@= After Saturation

Boring No. : G-407 Initial Dry Unit Weight (pcf): 101.8

Sample No.: 11 Initial Moisture Content (%): 23.2

Depth (feet): 47.5 Final Moisture Content (%): 23.9

Sample Type: Mod Cal Assumed Specific Gravity: 2.7

Soil Description: Lean Clay w/sand Initial Void Ratio: 0.65

Remarks: Swell = 0.33% upon inundation

CONSOLIDATION CURVE Project No.:
ASTM D 2435 Date:
AP No:

Project Name: Westside Purple Line Extension

4953-11-1423

10/22/2015

15-1041

Figure D-3.3.8
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Boring No. : G-407 Initial Dry Unit Weight (pcf): 100.1

Sample No.: 13 Initial Moisture Content (%): 23.9

Depth (feet): 53.5 Final Moisture Content (%): 24.0

Sample Type: Mod Cal Assumed Specific Gravity: 2.7

Soil Description: Lean Clay w/sand Initial Void Ratio: 0.68

Remarks: Swell = 0.16% upon inundation

CONSOLIDATION CURVE Project No.:
ASTM D 2435 Date:
AP No:

Project Name: Westside Purple Line Extension

4953-11-1423

10/22/2015

15-1041

Figure D-3.3.9
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Boring No. : G-407

Initial Dry Unit Weight (pcf):

Sample No.: 20

Initial Moisture Content (%):

Depth (feet): 74.5

Final Moisture Content (%):

Sample Type: Mod Cal

Assumed Specific Gravity:

Soil Description:  Silty Sand

Initial Void Ratio:

Remarks: Collapse=

0.03% upon inundation

108.6

14.5

16.0

2.7

0.55

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Purple Line Extension

Project No.:  4953-11-1423

Date: 10/22/2015

AP No: 15-1041

Figure D-3.3.10
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=O=At Field Moisture —==@=After Saturation
Boring No. : G-409 Initial Dry Unit Weight (pcf): 106.3
Sample No.: 21 Initial Moisture Content (%): 19.9
Depth (feet): 105 Final Moisture Content (%): 20.9
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.58
Remarks: Swell = 0.02% upon inundation
Project Name: Westside Purple Line Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 10/22/2015
AP No: 15-1041

Figure D-3.3.11
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Boring No. : G-409 Initial Dry Unit Weight (pcf): 108.3
Sample No.: 31 Initial Moisture Content (%): 18.1
Depth (feet): 140.5 Final Moisture Content (%): 20.2
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Sandy Clay Initial Void Ratio: 0.56
Remarks: Swell = 0.62% upon inundation
Project Name: Westside Purple Line Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 10/22/2015
AP No: 15-1041

Figure D-3.3.12
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Boring No. : G-410 Initial Dry Unit Weight (pcf): 118.1
Sample No.: 32 Initial Moisture Content (%): 13.3
Depth (feet): 139.5 Final Moisture Content (%): 13.9
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Sandy Lean Clay Initial Void Ratio: 0.43

Remarks: Swell = 0.27% upon inundation

CONSOLIDATION CURVE Project No.:
ASTM D 2435 Date:
AP No:

Project Name:

Westside Purple Line Extension

4953-11-1423

12/1/2015

15-1163

Figure D-3.3.13
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Boring No. : G-410 Initial Dry Unit Weight (pcf): 107.4
Sample No.: 34 Initial Moisture Content (%): 21.3
Depth (feet): 149.5 Final Moisture Content (%): 20.2
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Sandy Lean Clay Initial Void Ratio: 0.57
Remarks: Swell = 0.74% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Purple Line Extension

Project No.:  4953-11-1423

Date: 12/1/2015

AP No: 15-1163

Figure D-3.3.14
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=O== At Field Moisture =—@— After Saturation
Boring No. : G-411 Initial Dry Unit Weight (pcf): 113.7
Sample No.: 5 Initial Moisture Content (%): 13.0
Depth (feet): 68.5 Final Moisture Content (%): 17.6
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.48
Remarks: Swell = 0.23% upon inundation
Project Name: Westside Purple Line Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 10/22/2015
AP No: 15-1041

Figure D-3.3.15
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Boring No. : G-411 Initial Dry Unit Weight (pcf): 109.6
Sample No.: 9 Initial Moisture Content (%): 15.4
Depth (feet): 84.5 Final Moisture Content (%): 17.6
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.54

Remarks: Collapse=

0.05%

upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name:
Project No.:
Date:

AP No:

Westside Purple Line Extension

4953-11-1423

10/22/2015

15-1041

Figure D-3.3.16
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Boring No. : G-411 Initial Dry Unit Weight (pcf): 103.5

Sample No.: 14 Initial Moisture Content (%): 21.5

Depth (feet): 99.5 Final Moisture Content (%): 24.3

Sample Type: Mod Cal Assumed Specific Gravity: 2.7

Soil Description: Clayey Sand Initial Void Ratio: 0.63

Remarks: Swell = 0.01% upon inundation

CONSOLIDATION CURVE Project No.:
ASTM D 2435 Date:
AP No:

Project Name: Westside Purple Line Extension

4953-11-1423

10/22/2015

15-1041

Figure D-3.3.17
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Boring No. : G-412 Initial Dry Unit Weight (pcf): 84.3
Sample No.: 19 Initial Moisture Content (%): 7.9
Depth (feet): 68 Final Moisture Content (%): 29.0
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 1.00
Remarks: Collapse= 1.38% upon inundation

Project Name: Westside Subway Extension

CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 4/18/2015
AP No: 15-0361

Figure D-3.3.18
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Boring No. : G-412 Initial Dry Unit Weight (pcf): 98.8
Sample No.: 25 Initial Moisture Content (%): 4.1
Depth (feet): 83 Final Moisture Content (%): 19.9
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Poorly-Graded Sand w/silt Initial Void Ratio: 0.71

Remarks: Collapse= 0.21% upon inundation
Project Name: Westside Subway Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 4/18/2015
AP No: 15-0361

Figure D-3.3.19
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=O=—At Field Moisture =—@=After Saturation
Boring No. : M-402 Initial Dry Unit Weight (pcf): 109.8
Sample No.: 17 Initial Moisture Content (%): 17.6
Depth (feet): 79.5 Final Moisture Content (%): 18.5
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Lean Clay w/sand Initial Void Ratio: 0.53
Remarks: Swell = 0.47% upon inundation
Project Name: Westside Purple Line Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 11/3/2015
AP No: 15-1068

Figure D-3.3.20
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Boring No. : M-402 Initial Dry Unit Weight (pcf): 112.8
Sample No.: 29 Initial Moisture Content (%): 18.1
Depth (feet): 119.5 Final Moisture Content (%): 18.5
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Clayey Sand Initial Void Ratio: 0.49
Remarks: Swell = 0.06% upon inundation
Project Name: Westside Purple Line Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 11/3/2015
AP No: 15-1068

Figure D-3.3.21
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B &£4+390

M 64390

LOAD IN KIPS PER SQUARE FOOT

63.4 06 08 10 20 30 40 60 BO 100 200 300
‘(\'w Boring 3 at 25°
s SILTY SAND
)
\\

0.01 <
z | (reboumgy =
£ o0.02 <
o
o \\
a2 | N
I 0.03 . \\

r
- “oungy—_|
\
z |
“-..___Q‘
R

0.04 .
5 3
- -
<
e
i
?
s 0.05
o
O

0.06

0.67

NOTE: Sample tested at fleld moistureccontent.
CONSOLIDATION TEST DATA
Figure D-3.4.8 LEROY CRANDALL 8 ASSOCIATES

PLATE A-4D




,.
?‘.’#‘
H

S

CHECKED BY 42

;T SEmv

DATE & -3 -84 DRAWN BY

JOB 64390

INCH

INCHES PER

IN

CONSOLIDATION

.01

.02

.03

104

.05

.06

.07

M 64390

LOAD IN KIPS PER SQUARE FOOT

reb%nd)
BE """—-—-...___‘_ A

.

4%; \

4 06 08 10 20 3.0 40 60 B8O 100 200 300
Boring 3 at 54%
RN CLAYEY SILT
R
e
"'-\
\.\
\\
\\
ZBoring 4 at 19'
CLAYEY SAND
[

g

NOTE:

Samples tested at field moisture content,

CONSOLIDATION TEST DATA

Figure D-3.4.9

LEROY CRANDALL & ASSOCIATES

PLATE A-4F




VD ik

CHECKED BY

ST
DRAWN BY  Je

paTg E-3-5+

Jogp 64390

CONSOLIDATION

INCH

INCHES PER

IN

M 64390

LOAD IN KIPS PER SQUARE FOOT

8_4 06 08 10 20 30 40 60 80 100 200 300
| i
Boring 4 at 27°
\\\ SANDY SILT
[l
[
[y
0.01 \\
%&\:
0.02 \c\
O~ | \
0.03 ~\ \,\
~ N
Y \
\‘0\
I~
0.04 \\
0.05
0.06
0.07

NOTE:

Sample tested at field moisture content.

CONSOLIDATION TEST DATA

Figure

D-3.4.10

. LEROY CRANDALL & ASSOCIATES

—

P1 ATE aALAR




{e

CHECKED BY

Semv

L3

DATE 8- 3 - &4 DRAWN BY

OB 64390

- "{r it

INCH

INCHES PER

IN

CONSOL IDATION

M 64390

LOAD IN KIPS PER SQUARE FOOT

6).4 06 08 10 20 20 40 60 80 Q0 200 300
0.01
\ Boring 4 at 49’
SANDY SILT
0.02 N
0.03 %"\\&
0.04 \\
Q.05 \
o
\\
.y
0.06
(rg \
b
\u.w)x
0.07 >
™
IS
o
\\.\
0.08
\8

NOTE:

Sample tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.11 LEROY CRANDALL 8 ASSOCIATES

PLATE A-4G




CHECKED BY 4/4 <

DATE 8- 3-¢<

JoB__¢=*27¢

DRAWN BY <

INCH

INCHES PER

IN

CONSOLIDATION

01

02

.03

.04

.05

.06

.67

M 64390

-

LOAD IN KIPS PER SQUARE FOOT

06 08 10 20 30 40 60 80 100 200 30.0

Boring 4 at 79'
SANDY SILT

M,

AN

/i

%\

L of
W \

NOTE:

Sample tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.12 LEROY CRANDALL & ASSOCIATES

PLATE A-4H




A CHKD. 4. ”7i

Q.E. #m

DATE /;/é,/éz Dﬂ_ﬂ/

JOB s 60500

0.4 0.

M A-69300

LOAD IN KIPS PER SQUARE FOOT

5 06 07 0809 i0 2.0 30 40 50 60 70 80
0
Boring 1 at 25'
__'-0-._ g
o T CLAY
S~
0.0? |
\\\.\
Boring 1 ot 17"
™~ \&CLAY

I -
O N
Z0.02 ™~
N — ' \ \\
00.03 — I\
I . u-\*\_ ““-—-—._._:_%
Q |
z — \
0.0 ' I— \\
o \\K\;
-
o
—d
20.05
=z
o
[

0.06

0.07

NOTE: Somples tested ot field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.13  ROY CRANDALL AND ASSOCIATES

PLATE D=1




M A-69303

LOAD IN KIPS PER SQUARE FOOT

04 05 06 07 0809 10 2.0 30 40 50 60 70 80
|
I"""'-v-..._____.. Boring & at 54
o I CLAYEY SILY
\ \\ e~ .
|~ e
S
0.0 oy S—
\.\
Boring 5 at 43’ \\
T CLAYEY SILT \
5 . \ \
=0.04
\\t\\\
g} f‘“‘—.—-—-"-'—-—._._ “-—-__,_'r“—‘_—‘—b \.
'_'—"O'—-—-_._,_‘__L%_- I ‘H—._._._____‘_. \ \
B e T b
go 5 \9‘_____‘:‘ - \\\\
|\ z - “‘“‘-*—«—5;
) z
& 0.0
@ S
{
} p
N o I
v a
N 20.19}
w <
O
% o
o
§
ot
)
Q
0.14 -
NOTE: Samples tested at field moisture content.
. CONSOLIDATION TEST DATA

PLATE D-3



i 222

CHXD.

—
-~

®

DATE o~ 7 — 7

JOB - 20075

INCH

INCHES PER

IN

CONSOLIDATION

M A-70075

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 10 20 30 40 60 80 100 200 300
0 [ [
L. Boring 5 at 54'
oring 2 d
H}_.\ SANDY SILT
0.02 *\i
\\3\
r‘ e :
0.04 \\ \\
® et b AN \
.-_-# ——-_.___:NS. \
'\,\ \\
LN
N 1o 1
\‘o
N\
0.08 ¥
I_"."-»—____ L.—.. Y
S N
| \
e
0.10 o 4 | x
/
Boring 6 ot 46' _/
SANDY CLAY
0.12
0.14

NOTE: Somples tested ot field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.15 LEROY CRANDALL & ASSOCIATES

PLATE D-4




CHKOD

g ¥ i K sl L

E -l . .

INCH

INCHES PER

IN

CONSOLIDATION

M ADE-79167

LOAD IN KIPS PER SQUARE FOOT

8.4 05 06 Q7 0BOS 10 2.0 30 4.0 50 60 70 80
I
\
‘“‘-h~‘~ Boring 5 at 26'
"~ CLAYEY SAND
\C\
Ol ——
\‘__ :
o=t | _____\
.02 =~
Boring 6 at 17! :7\::::3\§
—e— 1 SILTY CLAY \
[ O—] [ J\I“—‘_‘—'
T T —— e N
03 ~-__\~c;\ TN
T I\
T
.04
05
.06
.07

NOTE:

Samples tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.16 LeROY CRANDALL AND ASSOQCIATES

PLATE A-4.3




cHko VK

e
Lo}

DR _ e/ .E. Lk wp,

patg L-/{-%o

JOB_A- 2035

INCH

INCHES PER

IN

CONSOL IDATION

M A-80025 T ————

LOAD IN KIPS PER SQUARE FOOT

04 05 06 07 0B80S 10 2.0 3.0 40 50 60 70 80
0 |
Boring 1 at 30'
O SILTY CLAY
'"".‘---.h‘-_”-"""""--.."\.{
‘I--.__-
e 1:‘: )
\ .
0.0l “"‘\ -
k\ Boring 1 at 39'
o SILTY CLAY
' b
T~ )
~—_ W
"---.___-_‘_-
-.\.
L] \
: ~
0.03 :‘:"“ . P
e ‘\
""‘.-u\____ ‘*
0.04 -~ — o
Bose \
"""--\\
[ ]
0.05
0.06
0.07
NOTE: Samples tested at field moisture content..

CONSOLIDATION TEST DATA

Figure D-3.4.17

LeROY CRANDALL AND ASSOCIATES

PLATE aA-4.1



DATE 1-KN-fo DR. W‘E‘ B wp g CHKD //{'

JoB: A -Soots

INCH

IN

CONSOLIDATION

INCHES PER

M A-80025

LOAD IN KIPS PER SQUARE FOOT

04 05 06 07 0809 1.0 2.0 30 40 50 60 70 80
0 1
. Boring 2 at 70'
~ T SILTY CLAY
'\\ S~ It
] ~
0.01 b
\ \
e 0 | __| .
0.02 —— \‘
T—_—— '&—____ h n\
""-- H‘.
e, T=¢
: \.\
P -
—. 9 3 ——
0.03 i = s iy~ N <
L ]
.‘-\\‘ i‘—"""'--. \h
0.04 - _ /?\ i
NR““\\.,_ ) 3
] Boring 2 at 50' _“
\émm' STLT \
0.05 ‘ B =
M\M\\t
0.06
0.07

NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

~ Figure D-3.4.18 _-L:ROY CRANDALL AND ASSOCIATES
PLATE A-4.2




N s
CHKD fx(

ol
[a

DATE _172-/%-Ffe DR. az/%e.__yﬁ W.P,

JOB- A - S’OU&.‘:

INCH

INCHES PER

IN

CONSOLIDATION

M A-80025

LOAD IN KIPS PER SQUARE FOOT

CONSOLIDATION TEST DATA

Figure D-3.4.19

04 05 06 07 080910 ' 2.0 30 40 50 60 70 80
0 I '
Boring 4 at 38'
, CLAYEY SILT
m.“""‘- .y
01 B BN |
o e~y L ] : I
™ \L " Boring 3 at 44'
\\ ~_ CLAYEY SILT
i S ;
[ ] ——— —_— \ \
e
o) Mo Bl EN e N\
[ "H-.‘__h '--..____- 3 B 4
L ] ' . k_ \
\o\ M"""‘--..
.04 - 1
\\ \‘-.
[T h‘-\"‘-—.
h"\\_‘_
= S
: ™ lo
.05 e
\\-“-ﬁ_ i
I
.06
IO?
NOTE: Samples tested at field molsture content.

LeROY CRANDALL AND ASSOCIATES

PLATE A-4.3




L

CHKD 2.

A
L

fm Jl

O.E.

JOB pn-gr2144 DATE g/ 1|/82 .DR JOHN

INCH

INCHES PER

IN

CONSOLIDATION

0.02

0.04]

0.06

0.08

0.10

0.12

0.14

M A-82144

LOAD IN KIiPS PER SQUARE FOOT

4 06 08 10 20 30 40 60 80 100 200 300
B 1 A
~On]
e T Boring 2 at 35'
S
R /’ SANDY CLAY
——
—
.
i R
\\\;: Boring 2 at 23°'
\\Q f SILTY SAND
O
~ N
—e_| I N\
L7 AN \
\“\- N \
-~ N\
N — \
I -l
\\\:0‘-4-- A

NOTE: Water added to sample from 23" after consolidation under
a load of 7.2 kips per square foot. The other sample
tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.20 LEROY CRANDALL & ASSOCIATES

PLATE 5-B




%4

MS ie. CHKD. - ..

C.E.

DR. JOHN

DATE 6/11/82

JOB A-82 144

INCH

INCHES PER

IN

CONSOLIDATION

M A-82144

LOAD IN KIPS PER SQUARE FOOT

00.4 6 08B 10 20 3.0 40 60 B8O 100 200 300
i [ !
G Boring 2 at 44!
[——
| —
\-""5\- SILTY CLAY
0.02 \U\\\
0.04 \\
0.06 % X
\\\ N
0.08 = \
e
=
D“\\A
0.10
0.12
0.14
NOTE: Sample tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.21 LEROY CRANDALL & ASSOCIATES

PLATE 5-C




MS Moo Ve

O.E.
INCHES PER
3

DR. dr’ W.P. _dmh

CONSOLIDATION

12/1/87

DATE

A-86396-B

JOB

M A-86396-B

LOAD IN KIPS PER SQUARE FOOT

00.4 05 06 07 080910 - 20

0.01

INCH

0.02

0.04

0.05

0.06

0.07

30 40 50 60 70 80

Boring 5 at 53°

™~ /_ SILTY CLAY

o
..-‘.‘-.__ \-..
-""--._ ‘-\
Eh‘-‘“
Boring 6 at 46’
SILTY SAND

NOTE: Samples tested at field moisture content.

CONSOLIDATION  TEST

DATA

LeROY CRANDALL AND ASSOCIATES

Figure D-3.4.22

PLATE 5



e W TR AN NS

el ) A W

INCH

INCHES PER

IN

CONSOLIDATION

0.4

0.01

0.02

0.03

0.04

0.05

0.06

.07

06 08 10 20 30 40

M ADE-86396

tOAD IN KIPS PER SQUARE FOOT

60 80 100 200

300

b

Boring 2 at 54'

/ SILTY CLAY

N~
'

|
|
]

™~

L/

\5\ | Boring 3 at 39'

SAND

H;:Q;

f
A/

—
“"""1

[
[
—

$

/
7

7

[N
Y

NOTE:

Samples tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.23

LEROY CRANDALL

& ASSOCIATES

PLATE

A-4.2




[ L

[V Y S

U N

(™ ]

WRIL j¢£ /f DU/ QO

WD AE-BDOY D

I ER B BE S B Em ||' BN B BN BE Em oW ll”.rll —-

INCH

INCHES PER

IN

CONSOLIDATION

M ADE-86396

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 10 20 3.0 40 60 80 100 200 300
0 T T 1
.l | Boring 3 at 51'
SILTY CLAY’
.01 W ~ i |i
: Boring 4 at.30'
\Q‘ - CLAYEY SAND
Gy | e \ o
T e — \\\_ \<f// | |
.02 [
“-—-—.‘_____‘\"'"1\ 4 !
.03
\\
.04 \A
A
\\\ \\\‘
.05 \
| \\\
| \ \
.06 - ' \\ \
—w | | \
‘--.\ _ \
s ~
.07 I \
NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.24 LEROY CRANDALL 8& ASSOCIATES

PLATE A-4.3




SclR NN WM QBN BN BE<ONEE I B IS

12

BN A TN EE e/ ol O

INCH

INCHES PER

IN

CONSOLIDATION

M ADE-86397

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 10 20 30 40 60 80 100 200 300
0 | P
Boring 3 at 60'
_—
— SANDY CLAY
\\ --...,__.
\
.01 \ \ \
.02 §
- ) \ \
I N o, \
--...___\“—\.
‘-"N\'-.\\ \
.03 N \
.04 T~ ' \
7F \
™
Boring 4 at 40' - \o\\
SANDY CLAY \ ™
.05
\T\ T \
.06 ~—
\’”*Q. \\
~
\\
\\
07 |

NOTE:

Samples tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.25 LEROY CRANDALL 8 ASSOCIATES

PLATE A-4.2




CHKD.

7]

DR. miFl O.E.

S : JOB ADE- 85397 DATE |
Bl T B i e ﬁ

M ADE-86397

LOAD IN KIPS PER SQUARE FOOT

0.4 06 0B 10 20 3.0 40 60 80-100 200 300
0 T T T 171711
1~ Boring 5 at 64'
T~ N a .
1 SILTY CLAY
\‘ o
01 N
\\ \\
o=t | \
T %
O P
Z 0.02
O el N
x i T gy, o S
0 B \
w . N
T 0.03
- SN
- /\ \
= Boring 6 at 45" _| '\
= SILTY SAND _ \ \
N\
= 0.04 b :
& N
= e N
Z o N T \ \
= h\&\#\‘\ \
3 N \‘\“‘ \
o . \--.._ \
v 0.05 : i LY
S T~ IS RSENRN
(8] ’\
[~
]
’\
5~ \
]
.06 \x
.07
NOTE: Samples tested at field moisture content.
CONSOLIDATION TEST DATA
Figure D-3.4.26 LEROY CRANDALL & ASSOCIATES

PLATE A-4.3




WTRN WP "

WP e L w7 S W

n
b
2
D
t
u
]
1
)
1
’

INCH

INCHES PER

IN

CONSOLIDATION

M ADE-86397

LOAD IN KIPS PER

SQUARE FOOT

04 06 08 10 20 3.0 40 60 80 100 200 300
0
g
ey
h\~‘h~
.01 \
N
H:“‘“‘::“N\:
.02 \&\w
.03 B\‘\
-l || \
.04 E—
"---._“--...'0—-.“—-—.. A
.05
Boring 7 at 35'
CLAYEY SAND
.06
.07
NOTE: Sample tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.27

LEROY CRANDALL 8 ASSOCIATES

PLATE A-4.4




SclR NN WM QBN BN BE<ONEE I B IS

12

BN A TN EE e/ ol O

INCH

INCHES PER

IN

CONSOLIDATION

M ADE-86398

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 10 20 30 40 60 80 100 200 300
0 | P
Boring 3 at 60'
_—
— SANDY CLAY
\\ --...,__.
\
.01 \ \ \
.02 §
- ) \ \
I N o, \
--...___\“—\.
‘-"N\'-.\\ \
.03 N \
.04 T~ ' \
7F \
™
Boring 4 at 40' - \o\\
SANDY CLAY \ ™
.05
\T\ T \
.06 ~—
\’”*Q. \\
~
\\
\\
07 |

NOTE:

Samples tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.28 LEROY CRANDALL 8 ASSOCIATES

PLATE A-4.2




JEE mum CEm e BEYONNE G B

2/

D

INCH

INCHES PER

IN

CONSOLIDATION

M ADE-86398

LOAD IN KIPS PER SQUARE FOOT

04 06 08 10 20 30 40 60 80 100 200 300
§ |
o
ny
.01
MR
.02 o
‘Qathﬁ\\\\&
.03 \‘%
Boring 5 at 54°
SILTY SAND
.04
= A\
s - \
\\
\{
\"""--.
.06
.07

NOTE: . Sample tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.29 LEROY CRANDALL & ASSOCIATES

PLATE A-4.3




M AE-87020

LOAD IN KIPS PER SQUARE FOOT

04 05 06 07 0BOS 10 2.0 3.0 40 S50 60 70 80

’ I |

Boring 3 at 47'

o] SANDY SILT
|
\\

0.01 \
:\' \\ : Boring 1 at 29’
~ SANDY CLAY
. ~L.
O .\\
£ 0.02
5 )
a \
o [~
— um-l h_“-""‘"-—--._____________ \ \
o T 0.03 [ \\
E Z
T“-\‘b

/

Z  0.04f— &
o [
2 13 | T —
0.05 I
5
O

0.0

NOTE: Samples tested at fleld moisture content.

JOB AE-87020 DATER / 7 / B7

CONSOLIDATION TEST DATA

FORM H @

Figure D-3.4.30 LeROY CRANDALL AND ASSOCIATES

PLATE 5-a



ﬁ%whz'i-i_ﬂw-

37

FORM L8

INCH

INCHES PER

IN

CONSOL IDATION

0

.01

.02

.03

.04

.05

.06

.07

M A-87429

LOAD IN KIPS PER SQUARE FOOT

04 05 06 07 0809 10 2.0 30 40 S50 60 70 80
i ___L‘\
gt ~ Boring 1 ar 39'
‘-\h-\...___q:-. SILTY SAND
\
e o T U B \
-\‘ T _'_"‘-_ ﬁ_ \. v
\ :
e *‘\‘Qﬂi AN
[ "—-_._____'__'-- ) - \
"—--‘- ~
\ .
' —--.._____\ :
IR
l\____‘l_‘__“ﬁq _ : \\ ;
\ _ N -
-'-'--ﬁ___-_-‘ ’ N \ ‘
Boring ‘2 at ;7\ ‘ "\1______‘_‘5’
© SAND! .
NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

Figure D-3.4.31

LeROY CRANDALL AND ASSOCIATES

PLATE 5.1



oad U8 .

M A-87015

LOAD IN KIPS PER SQUARE FOOT

04 05 06 07 0BOS 10 2.0 30 40 50 60 70 80
0 .
. Boring 3-A.at 72'
. — SANDY CLAY
 ~an
"d\
i
0.01 o ~arr \ﬂo\
-_-_--. -
B \ Boring 3-A at 40'
E% . SILTY SAND -
. f~—0—_ — +—— . - . .
ﬁ( (& —_-_-_-"“"---._'-::L' —— %- gy
2 o0 ———— [ \. .
¢ |, [ N
a - .V“\.____\b
T N
]
w [T —]
o 6 0.03 e e
M Z
. 4 0.04‘
=
’.—
!
g o
2 13
g 0.05
O
= 0.06
.
oL
O
™~ 0.07
o
]
; NOTE: Samples tested at field moiscture content.

CONSOLIDATION TEST DATA

Figure D-3.4.32 LeROY CRANDALL AND ASSOCIATES

PLATE A-4.3



¥

INCH

JOBAEF-87428 pate | / 12/ 88 pR. JOHN ‘E.HS wpP__lp _cHxD

FORM I8

INCHES PER

IN

CONSOL IDATION

00.4 05 06 07 0809 i0 2.0 3.0 4.0 50 60 70 80
-—...___- .
—
b S .
S
\
0.01
\\ -
L
—— ™~
] e e - o \

0.02 \ -

— ~.

—ﬁ_ -'-'_'-'--—-_.___ \
———— 9
~—l___ —_ N
[ — -_— \
-‘___--
0.03 ~.:‘&—
Boring 6 at 50'
SAND

0.04
0.05
0.06
0.07

NOTE: Sample tested at field moisture content.

M AEF-87428

LOAD IN KIPS PER SQUARE FOOT

CONSOLIDATION TEST DATA

Figure D-3.4.33

LeROY CRANDALL AND ASSOCIATES
PLATE A-4.3




Ve

M L89380.ADEB

MSZES CHKD

pb WP, pb O.E.

DR.

10/2/90

DATE

L8938C.ADEB

JOB

00.4 05 06 07 080910 20 3.0 4.0 50 60 70 890
" Boring 3 at 99’
=i : SILTY CLAY

0.01 S
5 Boring 2 at 96
Z oedmel _ | SLTY SAND

0.02 il iy 22 2
@
Ll
o. On

5 t"—-—
-'.-""- L -‘"""---.___
T 0.03 “~=3
O
=
\\-

0.04 —
=
Q
'—
<f
a
0
b 0.05
=
O
)

0.06

0.07

LOAD IN KIPS PER SQUARE FOOT

NOTE: Samples tested at field moisture content.

CONSOLIDATION  TEST

Figure D-3.4.34

DATA

LeROY CRANDALL AND ASSOCIATES

PLATE A-4.2



M L91078.AEC

LOAD IN KIPS PER SQUARE FOOT

—%- [ | -.-
]
7
[

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC. MW
PLATE A- 4.1

Figure D-3.4.35

00.4 05 06 07 080910 20 3.0 40 50 60 70 80
—-o_-._‘-‘_
___Boring1at®
el T SILTY CLAY
1 "’--*
“t*
0.01 >\
&-.r.-.—._-_:::_—_-_._-_.:,..,_,___‘__ * | Boring 1 at 23"
g o —— ___‘::-4,.‘."*- " SANDY CLAY
: I RN
s @
Ig S 0.02 “aes \\
= _-—‘_—--_-_—— T
uj 5 H\‘\Q‘ \qp“\\
b “
!CJ' n- .'--..._'-_-—‘.-‘- \\ $~
wn -.__.__“-" S N"* \
W 9,03 == - B S ¥
IEI z v ! v rvre T il e
o = |\ +r !ty b Tl ~‘s~
I =
=
o 0.04
<
Sl
3
5] ©
2
l o 0.05
o (&)
2
ﬁ 0.06
% 0.07
I3 NOTE: Samples tested at field moisture content.
o
I



M L91078.AEC

LOAD IN KIPS PER SQUARE FOOT

00.4 05 06 07 080910 20 3.0 4.0 50 60 70 80
Rt Boring 2 at 36'
e @ 5 SAND
. ""4-4" :
M\- .

8“" e r\-h. I s o s g .
" —_ i
= —

=8

-
|

0.01

CHKD
\\1
N m
29
28
on
> 8

| I B o 2
72 O I, B
|§ = 002 — T F————_ \
- | Te—— ‘h'ﬁ
. ~|
uj 5 \ "‘_-"""'--. _— \““
o o, \ B Bt S -:::\‘
11 0.03 [~ N
O
1E
al =
I :
-
9 0.04
fu
<g
e
-1
)
2
o) 0.05
o
0.06
0.07

NOTE: Samples tested at field moisture content,

CONSOLIDATION TEST DATA

. PLATE A-42
Figure D-3.4.36
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CONSOLIDATION TEST DATA
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FIGURE A-4.4
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NOTE: Sarmples {ested at field moisture content.
CONSOLIDATION TEST DATA
LAW/CRANDALLA

Figure D-3.4.38
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CONSOLIDATION TEST DATA
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Figure D-3.4.39
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MACTEC LA GRAIN SIZE S:\70131 GEOTECH\GINTW\LIBRARY MACTEC JUNE2011.GLB

T:JIMMY\SIEVES N ATTERBERG PLOTS FOR REACHES\4953-10-1561 MTA WESTSIDE SUBWAY EXTENSION.GPJ 10/18/11

U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - SILT OR CLAY
coarse | fine coarse | medium | fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*|PI (%)*| C. | C,
o G-10 35.5 CLAYEY SAND (SC) -~ - - - | -
o G-10 50.5 CLAYEY SAND (SC) 28 19 9 24 | 215
A G-10 55.5 SILTY SAND (SM) -~ - - - | -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D¢, (mm) | D3, (mm) | D,, (mm) | % Gravel | % Sand % Silt or % Clay
O G-10 35.5 12.70 1.474 0.213 - 18.3 62.4 19.3
o G-10 50.5 12.70 0.182 0.061 0.008 2.3 55.7 42.0
A G-10 55.5 12.70 0.160 - - 5.2 44.9 49.9
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: JF 6/29/2011]
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Checked/Date: HP 12/2/2011
MTA Westside Subway Extension PARTICLE SIZE DISTRIBUTION
amec@ Project No.: 4953-10-1561

Los Angeles, California

Oy (O




G:\PROJECT _DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ROTARY WASH GINT LOGS\4953-10-1561 (ROTARY WASH).GPJ 7/16/15

AMEC FW_GRAIN SIZE L:\70131 GEOTECH\GINTW\LIBRARY AMEC JUNE2012.GLB

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 15 3/8 4 10 20 40 200
100 \ uibi ‘\ : 0
\ z \n\l li
90 : < 10
\\$ : .
N | \“\ | b \ .
70 N AY 30 _
: : jas)
— z z &
= z z N 2
] : :
=60 : : 40 o
[Sa] x :
= : : b~
D : \ \Q ]
: )
m . E
e X
250 50 ﬁ
& .
H
z z
o 5
Q40 60 S
= \A‘ \ \3 =
30 \‘ \q \.\ 70
20 \ 80
LN
T
l\
\
10 90
0 : 100
100 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-133 ELASTIC SILT (MH) 65 33 32 - -
°® G-133 SILT with SAND (ML) - - - - | -
A G-133 SILTY SAND with GRAVEL (SM) - - - - -
A G-133 SANDY SILT (ML) -- -- -- -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | D,, (mm) % Gravel | % Sand | % Silt or % Clay
O G-133 1.98 0.005 - 0.0 1.7 98.3
o G-133 1.98 0.037 0.008 0.0 20.0 80.0
A G-133 38.10 0.467 0.085 19.1 52.7 28.2
A G-133 9.52 0.084 0.025 1.0 42.5 56.5
Laboratory Test Method: ASTM D 422
* ; . f Prepared/Date: JF 6/28/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: LT 8/152011
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension @ Proicct No.- 4953-10-1561
Los Angeles, California amec Ject NO.:
Figure: D-5.2.1




U.S. SIEVE OPENING IN INCHES \ U.S. SIEVE NUMBERS \ HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-133 83.5 CLAYEY SAND (SC) - - - - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-133 83.5 9.52 0.635 0.142 - 3.8 75.7 20.5

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. gf&f:%:::f ]{I} %//2185//22%1111

G:\PROJECT _DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ROTARY WASH GINT LOGS\4953-10-1561 (ROTARY WASH).GPJ 7/16/15

AMEC FW_GRAIN SIZE L:\70131 GEOTECH\GINTW\LIBRARY AMEC JUNE2012.GLB

MTA Westside Subway Extension CQ PAI}E%EE?K%ESE%{?ETMION
Los Angeles, California ame Ject NO.:
Figure: D-5.2.2




AMEC FW_GRAIN SIZE L:\70131 GEOTECH\GINTW\LIBRARY AMEC JUNE2012.GLB

G:\PROJECT _DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ROTARY WASH GINT LOGS\4953-10-1561 (ROTARY WASH).GPJ 7/16/15

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-134 45.5 SILT with SAND (ML) - - - 4.7 259
°® G-134 55.5 SILT with SAND (ML) - - - - -
A G-134 60.5 LEAN CLAY (CL) - - - - -
A G-134 76.5 SANDY LEAN CLAY (CL) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-134 45.5 1.98 0.050 0.021 0.002 0.0 21.7 78.3
o G-134 55.5 4.75 0.038 0.003 - 0.0 27.6 72.4
A G-134 60.5 1.98 0.004 - - 0.0 5.8 94.2
A G-134 76.5 4.75 0.045 0.003 - 0.0 32.1 67.9
Laboratory Test Method: ASTM D 422
* ; . f Prepared/Date: JF 6/16/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Dater LT 62072011
PARTICLE SIZE DISTRIBUTION

MTA Westside Subway Extension
Los Angeles, California

amec®

Project No.: 4953-10-1561
Figure: D-5.2.3




U.S. SIEVE OPENING IN INCHES \ U.S. SIEVE NUMBERS \ HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-134 95.5 SILTY SAND (SM) - - - - -

SYMBOL BORING DEPTH (ft) | D,y (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-134 955 | 12.70 0.306 - - 42 63.0 32.8

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. gf&f:%:::f ]{I} 66//12%//22%1111

G:\PROJECT _DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ROTARY WASH GINT LOGS\4953-10-1561 (ROTARY WASH).GPJ 7/16/15

AMEC FW_GRAIN SIZE L:\70131 GEOTECH\GINTW\LIBRARY AMEC JUNE2012.GLB

MTA Westside Subway Extension CQ PAI}E%EE?K%ESE%{?ETMION
Los Angeles, California ame Ject NO.:
Figure: D-5.2.4




AMEC FW_GRAIN SIZE L:\70131 GEOTECH\GINTW\LIBRARY AMEC JUNE2012.GLB

G:\PROJECT _DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ROTARY WASH GINT LOGS\4953-10-1561 (ROTARY WASH).GPJ 7/16/15
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6 3 15 34 38 4 10 20 40 60 100 200
100 T T T SN T Y~ 0
o\\\é ~ 4\
3\ \\\5\\
90 : N : \K e 10
\ \
80 \ h 20
SRS A\
70 \ 30
: : =
NN m
T : : m
D60 : A 40 E
[Sa] :
3 : N m
> : \K &
; )
o i &
550 : \ 50 <
z \ e
: | R :
E : e
z ; N RN z
= : A\ [8a)
040 : 60 O
g : N g
A \ \ ~
30 A 70
20 \ 80
10 90
0 : : 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
o G-135 19.5 CLAYEY SAND (SC) - - - - | -
o G-135 56.0 ELASTIC SILT (MH) 54 30 24 - -
A G-135 65.5 FAT CLAY with SAND (CH) 57 29 28 -- --
A G-135 74.0 FAT CLAY with SAND (CH) 51 17 34 - --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-135 19.5 12.70 0.339 0.111 - 5.5 75.2 19.2
o G-135 56.0 0.43 0.010 0.002 - 0.0 9.9 90.1
A G-135 65.5 4.75 0.026 0.002 - 0.0 17.2 82.8
A G-135 74.0 1.98 0.021 - - 0.0 18.0 82.0
Laboratory Test Method: ASTM D 422
* ; . f Prepared/Date: PK 9/9/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Dater LT 9/15/2011
PARTICLE SIZE DISTRIBUTION

MTA Westside Subway Extension
Los Angeles, California

amec®

Project No.: 4953-10-1561
Figure: D-5.2.5




AMEC FW_GRAIN SIZE L:\70131 GEOTECH\GINTW\LIBRARY AMEC JUNE2012.GLB

G:\PROJECT _DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ROTARY WASH GINT LOGS\4953-10-1561 (ROTARY WASH).GPJ 7/16/15

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-135 83.5 SANDY LEAN CLAY (CL) 37 21 16 - -
o G-135 92.0 SILTY SAND with GRAVEL (SM) -- -- - 2.2 | 348
A G-135 98.0 SILTY SAND (SM) -- -- -- 11.5 | 47.7
A G-135 110.0 ELASTIC SILT (MH) 66 36 30 -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-135 83.5 4.75 0.166 0.024 - 0.0 49.7 50.3
o G-135 92.0 25.40 1.870 0.467 0.054 16.4 71.1 12.5
A G-135 98.0 1.98 0.132 0.065 0.003 0.0 67.1 329
A G-135 110.0 1.98 0.016 0.005 - 0.0 1.5 98.5
Laboratory Test Method: ASTM D 422
* ; . f Prepared/Date: PK 9/9/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Dater LT 9/15/2011
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Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O 355 CLAYEY SAND (SC) ~ - | -
® 65.5 FAT CLAY (CH) 47 - -
A 75.5 LEAN CLAY with SAND (CL) 28 - -
A 90.5 CLAYEY SAND (SC) - - | -
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O 35.5 12.70 0.753 0.124 - 5.8 23.0
® 65.5 1.98 0.003 - - 0.0 97.2
A 75.5 9.52 0.012 - - 0.6 83.6
A 90.5 12.70 0.586 - - 7.5 40.3

Prepared/Date: WL 8/8/2011
Checked/Date: LT 9/12/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-136 95.5 LEAN CLAY with SAND (CL) - - - - -
® G-136 100.5 SILTY SAND (SM) - - - - -

SYMBOL BORING DEPTH (ft) | D,y (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-136 95.5 1.98 0.028 - - 0.0 29.1 70.9
° G-136 100.5 4.75 0.096 - - 0.0 54.8 452

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Ef&f:%:ttgf ]\}L 9331/ %gﬂ
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-137 49.0 CLAYEY SAND (SC) 32 17 15 - -
o G-137 58.5 SILTY SAND (SM) - - - 7.5 | 72.7
A G-137 64.5 SANDY FAT CLAY (CH) 57 28 29 - -
A G-137 70.5 FAT CLAY (CH) 69 21 48 - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,y (mm) | D,, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-137 49.0 9.52 0.177 - 4.2 47.4 48.4
o G-137 58.5 4.75 0.147 0.047 0.0 62.2 37.8
A G-137 64.5 1.98 0.053 0.008 0.0 30.1 69.9
A G-137 70.5 1.98 0.004 - 0.0 8.2 91.8
Laboratory Test Method: ASTM D 422
* ; . f Prepared/Date: YN 9/9/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: HP /14711
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-137 82.5 SANDY LEAN CLAY (CL) 32 17 15 - --
o G-137 91.0 CLAYEY SAND with GRAVEL (SC) 29 19 10 3.2 |3725
A G-137 94.5 SILTY SAND (SM) - - - - -
A G-137 100.5 FAT CLAY (CH) 58 19 39 -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-137 82.5 1.98 0.058 0.008 - 0.0 334 66.6
o G-137 91.0 12.70 1.198 0.111 0.003 15.2 58.4 26.5
A G-137 94.5 12.70 0.694 0.100 - 7.3 66.1 26.6
A G-137 100.5 1.98 0.012 - - 0.0 14.5 85.5
Laboratory Test Method: ASTM D 422
* ; . f Prepared/Date: YN 9/9/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: HP /14711
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension @ Proicct No.- 4953-10-1561
Los Angeles, California amec Ject NO--
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-137 109.0 FAT CLAY (CH) 84 27 57 - -

SYMBOL BORING DEPTH (ft) | D,y (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-137 109.0 1.98 0.004 - - 0.0 3.0 97.0

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. gf&f:%:::f EIPN 99/194{/21011 1
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-138 30.5 CLAYEY SAND (SC) 33 16 17 - -
o G-138 65.5 FAT CLAY with SAND (CH) 63 22 41 - -
A G-138 75.5 SANDY LEAN CLAY (CL) 47 21 26 - -
A G-138 85.5 SANDY LEAN CLAY (CL) 36 13 23 -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-138 30.5 9.52 0.297 - - 2.7 53.7 43.6
o G-138 65.5 1.98 0.010 0.002 - 0.0 18.2 81.8
A G-138 75.5 1.98 0.029 0.002 - 0.0 324 67.6
A G-138 85.5 12.70 0.095 0.006 - 1.8 40.6 57.6
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: PK 9/9/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT 9/2172011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C.
O G-138 95.5 SILTY SAND (SM) - - - -
o G-138 100.5 LEAN CLAY with SAND (CL) 38 18 20 -
A G-138 105.5 SILT (ML) -- -- -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-138 95.5 9.52 0.416 0.083 - 1.8 69.8 28.4
o G-138 100.5 9.52 0.043 0.005 - 0.2 27.9 72.0
A G-138 105.5 9.52 - - - 1.6 7.6 90.8
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: PK 9/9/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT 9/21/2011
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-139 50.5 SILTY SAND (SM) - - - - -
o G-139 55.5 LEAN CLAY (CL) 41 15 26 0.9 | 14.6
A G-139 75.5 CLAYEY SAND (SC) 30 15 15 29 (301.4
A G-139 85.5 CLAYEY SAND (SC) 35 16 19 - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-139 50.5 12.50 0.627 - - 6.0 62.7 313
o G-139 55.5 2.36 0.019 0.005 0.001 0.0 13.8 86.2
A G-139 75.5 19.00 0.388 0.038 0.001 4.7 57.6 37.6
A G-139 85.5 9.50 0.194 0.021 - 1.9 50.2 479
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: YN 8/10/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Dater LT 7/28/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-139 95.5 SILTY SAND (SM) - - - - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-139 955 | 12.50 0.167 0.075 - 0.5 69.6 29.9

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. gf&f:%:::f E%\I 7%18%2001111
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-140 50.5 SILTY SAND (SM) - - — ] -
® G-140 68.5 LEAN CLAY with SAND (CL) 20 12 -- --
A G-140 775 SILTY SAND (SM) - - - | -
A G-140 80.5 SILTY SAND (SM) NP NP NP 3.0 | 20.2
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-140 50.5 9.52 0.188 - - 0.4 63.4 36.2
o G-140 68.5 12.70 0.061 0.034 - 9.2 19.8 71.0
A G-140 77.5 12.70 0.817 0.200 - 2.9 78.9 18.2
A G-140 80.5 4.75 0.136 0.053 0.007 0.0 63.9 36.1
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: JF 6/16/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT 6/21/2011
PARTICLE SIZE DISTRIBUTION
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Figure: D-5.2.16




G:\PROJECT _DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ROTARY WASH GINT LOGS\4953-10-1561 (ROTARY WASH).GPJ 7/16/15

AMEC FW_GRAIN SIZE L:\70131 GEOTECH\GINTW\LIBRARY AMEC JUNE2012.GLB

U.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS | HYDROMETER
6 3 15 34 38 10 20 40 60 100 200
100 T T T T TN 0
: : RSN : :
TS
90 ; ; 10
80 20
N
70 30
; &
: jas)
— z &
T : m
© ; =
o 60 ; E 40 >
= : b~
D 5 ]
m
[aa] & E
~ ;
250 ; 50 =
& .
H
z z
o 5
040 60 O
g y :
A~ =]
L\
30 \ 70
) \\k\\ \ .
\\.\
10 e |90
0 . . . . 1 00
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-140 89.5 LEAN CLAY with SAND (CL) 42 25 17 - -
o G-140 95.5 SANDY SILT (ML) NP NP NP -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-140 89.5 0.033 0.004 - 0.0 24.7 75.3
o G-140 95.5 0.087 0.034 - 0.0 473 52.7
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: JF 6/16/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT 6/21/2011
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension @ Proicct No.- 4953-10-1561
Los Angeles, California amec Ject NO--
Figure: D-5.2.17
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O 20.5 | WELL GRADED GRAVEL with SILT and SAND (GW-GM)| - - - 25 | 623
® 45.5 SILTY SAND (SM) - - - - -
A 50.5 SANDY SILT (ML) - - - 3.0 | 18.9
A 60.5 LEAN CLAY with SAND (CL) 38 23 15 - -
SYMBOL BORING DEPTH (ft) | D,y (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O 20.5 19.10 13.038 2.591 0.209 64.6 29.3 6.0
® 45.5 19.10 0.305 - - 9.8 56.4 33.8
A 50.5 1.98 0.054 0.022 0.003 0.0 30.7 69.3
A 60.5 4.75 0.041 0.005 - 0.0 27.6 72.4

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: YN 9/30/2011
Checked/Date: HP 10/2/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY

coarse fine coarse medium ‘ fine

SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,

O G-141 70.5 SANDY LEAN CLAY (CL) 35 22 13 25 1394

® G-141 80.5 LEAN CLAY with SAND (CL) 37 20 17 14 | 304

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-141 70.5 1.98 0.067 0.017 0.002 0.0 36.4 63.6
° G-141 80.5 1.98 0.040 0.008 0.001 0.0 25.7 743

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Ef&f:%;tgf I-‘I[PN 19(4/32%2001111
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-142 30.5 SILTY SAND with GRAVEL (SM) - - - - -
® G-142 45.5 ELASTIC SILT (MH) 54 31 23 - -
AN G-142 55.5 SILTY SAND with GRAVEL (SM) NP NP NP 4.8 1123.6
A G-142 65.5 LEAN CLAY with SAND (CL) 48 26 22 - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel | % Sand | % Silt or % Clay
@) G-142 30.5 12.70 3.069 0.566 - 28.7 54.7 16.6
® G-142 455 1.98 0.029 0.006 - 0.0 12.1 87.9
A G-142 55.5 19.10 0.635 0.125 0.005 17.8 53.3 28.9
A G-142 65.5 1.98 0.055 0.012 - 0.0 27.4 72.6

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: JF 9/8/2011
Checked/Date: LT 9/9/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-142 80.5 SANDY LEAN CLAY (CL) - - - - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-142 80.5 | 19.10 0.060 0.009 - 2.4 31.7 65.9

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. gf&f:%:::f ]{I} 99//89/ /22%1111
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-143 35.5 SILTY SAND with GRAVEL (SM) - - - - -
o G-143 55.5 LEAN CLAY with SAND (CL) 38 22 16 - -
A G-143 65.5 CLAYEY SAND with GRAVEL (SC) 39 23 16 2.9 [325.7
A G-143 70.5 CLAYEY SAND with GRAVEL (SC) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-143 35.5 25.40 5.815 0.567 - 42.0 42.4 15.7
o G-143 55.5 1.98 0.046 0.007 - 0.0 28.2 71.8
A G-143 65.5 19.10 1.651 0.156 0.005 22.1 53.1 24.8
A G-143 70.5 19.10 0.685 0.078 - 15.0 55.5 29.5
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: LH/YN 9/28/11
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT/HP 9/15/11
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension @ Proicct No.- 4953-10-1561
Los Angeles, California amec ject JRO..
Figure: D-5.2.22
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C.
O G-143 85.5 SILTY SAND (SM) NP NP NP 3.9
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-143 85.5 9.52 0.396 0.051 0.002 0.7 65.5 33.7
Laboratory Test Method: ASTM D 422
* ; . F Prepared/Date: LH/YN 9/28/11
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT/HP 9/15/11
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-145 10.5 LEAN CLAY with SAND (CL) 47 17 30 - -
® G-145 25.5 SANDY LEAN CLAY (CL) 33 15 18 - -
A G-145 35.5 SILTY SAND (SM) - - - - -
A G-145 41.5 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-145 10.5 9.50 0.023 0.003 - 0.9 15.4 83.7
o G-145 25.5 12.50 0.081 0.015 - 2.5 38.5 59.0
A G-145 35.5 12.50 0.178 - - 4.8 52.9 423
A G-145 41.5 12.50 1.578 0.218 - 14.9 64.8 20.3
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: YN 8/9/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT 8/9/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-145 51.5 LEAN CLAY with SAND (CL) 39 15 24 - -
o G-145 65.5 SANDY LEAN CLAY (CL) 30 15 15 - -
A G-145 71.5 SANDY LEAN CLAY (CL) 39 15 24 - -
A G-145 80.5 SILTY SAND with GRAVEL (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,y (mm) | D,, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-145 51.5 19.00 0.039 0.005 - 6.1 20.5 73.4
o G-145 65.5 12.50 0.071 0.011 - 1.4 37.4 61.2
A G-145 71.5 12.50 0.048 0.006 - 1.2 29.2 69.6
A G-145 80.5 12.50 2.294 0.312 - 19.9 64.2 15.9
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: YN 8/9/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT 8/9/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-145 100.5 SILTY SAND (SM) - - - - -
® G-145 110.5 LEAN CLAY with SAND (CL) 40 14 26 - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-145 100.5 9.50 0.119 - - 1.0 492 49.8
° G-145 110.5 9.50 0.034 0.003 - 0.7 21.4 77.9

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Ef&f:%gg E]I,\I 8%%%)01111
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-146 485 SANDY SILT (ML) - - - - | -
o G-146 57.5 SANDY LEAN CLAY (CL) 33 18 15 - -
A G-146 69.5 LEAN CLAY (CL) 42 18 24 - -
A G-146 81.5 LEAN CLAY with SAND (CL) 43 22 21 - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-146 48.5 9.52 0.081 0.015 - 3.6 38.7 57.7
o G-146 57.5 12.70 0.064 0.008 - 5.9 30.6 63.6
A G-146 69.5 1.98 0.016 - - 0.0 10.1 89.9
A G-146 81.5 1.98 0.039 0.004 - 0.0 24.7 75.3
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: YN 9/1/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: LT 9/16/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* PL (%)*|PI (%)*| C. | C,
0 G-146 90.5 SILTY SAND (SM) - - - - | -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-146 90.5 | 12.70 1.524 0.275 - 13.1 70.2 16.7

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. gf&f:%:::f E%\I 9%16//22%1111
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-147 70.5 SILTY SAND (SM) - - - - -
o G-147 75.5 SANDY LEAN CLAY (CL) 38 16 22 - -
A G-147 80.5 SANDY LEAN CLAY (CL) 31 18 13 - -
A G-147 90.5 SILTY SAND with GRAVEL (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,y (mm) | D,, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-147 70.5 12.70 0.718 0.152 14.7 63.4 21.9
o G-147 75.5 0.082 0.028 1.1 40.1 58.7
A G-147 80.5 0.062 0.018 0.0 35.0 65.0
A G-147 90.5 19.10 0.898 0.108 19.7 55.2 25.1
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: YN 9/30/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Cheeked/Date: HP 10/2/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-147 95.5 SILTY SAND with GRAVEL (SM) - - - - -
® G-147 100.5 SILTY SAND (SM) - - - - -
AN G-147 115.5 SILT with SAND (ML) 48 28 20 - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay

©) G-147 95.5 12.70 1.020 0.185 - 17.8 62.8 19.4
® G-147 100.5 12.70 1.060 0.192 - 11.7 68.6 19.6
A G-147 115.5 9.52 0.031 0.002 - 0.7 18.0 81.3

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Iéfgg{r:g//gggf I?{Iy 19(4/32%2001111
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-148 20.5 LEAN CLAY with SAND (CL) 39 16 23 - -
® G-148 35.5 SANDY SILT (ML) - - - - | -
A G-148 45.5 SILTY SAND with GRAVEL (SM) - - - - -
A G-148 70.5 CLAYEY SAND (SC) 31 22 9 - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-148 20.5 4.75 0.023 - - 0.0 18.4 81.6
o G-148 35.5 12.50 0.069 0.012 - 2.6 35.4 61.9
A G-148 45.5 19.00 0.369 0.034 - 20.5 39.0 40.5
A G-148 70.5 19.00 0.173 0.027 - 6.3 48.5 45.2
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: YN 8/10/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Dater LT 9/26/2011
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-148 75.5 SANDY LEAN CLAY (CL) 32 17 15 - -
® G-148 85.5 SILTY SAND (SM) - - - - -
AN G-148 95.5 SILTY SAND (SM) NP NP NP 22 1778
A G-148 100.5 SANDY LEAN CLAY (CL) 37 22 15 - -
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-148 75.5 12.50 0.061 0.008 - 2.3 33.5 64.2
® G-148 85.5 12.50 0.314 0.082 - 5.9 65.9 28.2
A G-148 95.5 12.50 0.739 0.124 0.010 5.6 68.7 25.8
A G-148 100.5 12.50 0.060 0.012 - 1.6 33.8 64.6

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: YN 8/10/2011
Checked/Date: LT 9/26/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-148 105.5 SANDY LEAN CLAY (CL) - - - - -
® G-148 115.5 SANDY LEAN CLAY (CL) 44 16 28 - -
A G-148 125.5 SANDY SILT (ML) - - - - -
A G-148 140.5 SANDY LEAN CLAY (CL) 38 14 24 - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-148 105.5 12.50 0.619 0.087 - 2.5 68.9 28.6
o G-148 115.5 9.50 0.061 0.004 - 0.1 36.8 63.1
A G-148 125.5 4.75 - - - 0.0 31.8 68.2
A G-148 140.5 19.00 0.126 0.010 - 4.8 41.7 53.5
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: YN 8/10/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Dater LT 9/26/2011
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-149 58.0 SILTY SAND with GRAVEL (SM) - - - 1.5 |377.5
o G-149 63.0 SILTY SAND (SM) - - - - -
A G-149 65.5 LEAN CLAY (CL) 46 24 22 -- --
A G-149 73.0 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-149 58.0 19.10 0.757 0.048 0.002 16.8 47.7 35.5
o G-149 63.0 12.70 0.294 - - 9.4 58.2 323
A G-149 65.5 0.035 0.004 - 0.5 13.8 85.8
A G-149 73.0 0.127 - - 2.0 48.6 493
Laboratory Test Method: ASTM D 422
* ; . f Prepared/Date: JF 6/14/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: JAG 6/27/2011
. . PARTICLE SIZE DISTRIBUTION
MTA 1 Extension .
Westside Subway Extensio amec@ Project No.: 4953-10-1561

Figure: D-5.2.34




U.S. SIEVE OPENING IN INCHES \ U.S. SIEVE NUMBERS \ HYDROMETER

PERCENT RETAINED BY WEIGHT

6 3 15 34 38 4 10 20 40 60 100 200
100 \ z T T 9\\& | TTT T z 0
| | N | |
00 RIS UHIE r
80 Q 20
70 30
= 5 5
T : X :
E 60 40
: i
&0 & 50
Z
=
H
4
040 60
&~ N
=) \
[~ \
30 70
\E)\
N
| | | | | AN
20 < 80
10 9
0 : : : : : 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-149 80.5 SANDY LEAN CLAY (CL) - - - - -
® G-149 83.0 SANDY LEAN CLAY (CL) - - - - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-149 80.5 9.52 0.125 0.009 - 25 46.0 51.6
° G-149 83.0 9.52 0.094 - - 2.0 42.1 55.9

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Ef&f:%:ttgf JJg G6/ é?z/%?zloll )
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O 25.5 SANDY LEAN CLAY (CL) -- - - -
® 40.5 CLAYEY SAND (SC) - - - | -
A 50.5 LEAN CLAY with SAND (CL) 43 22 -- --
A 60.5 CLAYEY SAND (SC) 37 20 17 - --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,y (mm) | D,, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O 25.5 0.116 0.006 - 4.4 41.6 54.1
o 40.5 0.273 0.048 - 5.2 59.4 354
A 50.5 0.042 0.003 - 0.0 254 74.6
A 60.5 12.70 0.314 0.025 - 7.4 51.6 41.0
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: JF 6/14/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: JAG. 6/27/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine

SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,

O G-150 70.5 SILTY SAND (SM) - - - - -

® G-150 75.5 FAT CLAY with SAND (CH) 54 27 27 - -

AN G-150 90.5 SILTY SAND (SM) - - - - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay

©) G-150 70.5 9.52 0.340 0.100 - 2.6 73.6 23.8
® G-150 75.5 4.75 0.028 0.002 - 0.0 223 71.7
A G-150 90.5 9.52 0.172 0.083 - 0.1 74.4 25.5

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Eiﬂf:%:ggf JJg G6/ é?z/%?zloll )
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘
SYMBOL| BORING DEPTH (ft) CLASSIFICATION PL (%)* | PI (%0)* | C, C,
O G-161 50.5 SILTY SAND with GRAVEL (SM) 23 8 - -
® G-161 75.5 LEAN CLAY with SAND (CL) 23 16 - -
A G-161 85.5 SANDY LEAN CLAY (CL) 18 16 - -
A G-161 95.5 CLAYEY SAND (SC) - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | Dy, (mm) | Ds, (mm) | D,, (mm) %Sand | % Silt or % Clay
O G-161 50.5 25.40 4.111 0.427 45.1 17.4
® G-161 75.5 0.035 0.007 20.3 79.7
A G-161 85.5 0.058 0.003 34.0 65.6
A G-161 95.5 12.70 0.167 -- 53.7 434
Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results Prepared/Date: JF 6/14/2011
’ ’ Checked/Date: JAG 6/27/2011
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-161 100.5 SANDY LEAN CLAY (CL) - - - - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-161 100.5 9.52 0.060 0.008 - 12 33.1 65.7

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. gf&f:%:::f JJg G6/ é?z/%?zloll )
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Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-162 55.5 CLAYEY SAND (SC) - - - - -
® G-162 60.5 SANDY LEAN CLAY (CL) - - - - -
AN G-162 70.5 CLAYEY SAND with GRAVEL (SC) - - - - -
A G-162 87.5 SILTY, CLAYEY SAND with GRAVEL (SC-SM) 29 22 7 - -
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
@) G-162 55.5 19.10 0.721 0.107 - 13.9 59.5 26.5
® G-162 60.5 9.52 0.069 0.005 - 1.7 36.6 61.6
A G-162 70.5 19.10 4.707 0.434 - 39.9 45.7 144
A G-162 87.5 19.10 0.469 - - 18.8 46.8 34.4
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
@) G-162 93.5 FAT CLAY with SAND (CH) 56 26 30 - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-162 935 4.75 0.039 0.003 - 0.0 229 77.1

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. gf&f:%:::f JJg G6/ é?z/%?zloll )
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Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

PERCENT RETAINED BY WEIGHT
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O 255 SILT with SAND (ML) - - - -] -
® 33.5 SILT (ML) 36 27 9 - -
A 36.5 SILTY SAND (SM) - - - - -
A 42.5 SILTY SAND with GRAVEL (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Ds, (mm) % Gravel | % Sand | % Silt or % Clay
O 25.5 4.75 - - 0.0 25.4 74.6
® 33.5 1.98 0.041 0.011 0.0 10.8 89.2
A 36.5 9.52 0.216 0.080 5.5 66.6 27.8
A 42.5 19.10 2.784 0.359 314 534 15.3
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PERCENT RETAINED BY WEIGHT
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION ‘LL (%)*|PL (%)*| PI (%)* | C, C,
O G-164 48.5 |POORLY GRADED GRAVEL with SILT and SAND (GP—GM‘ - - - 4.1 86.5
® G-164 51.5 FAT CLAY (CH) 50 27 23 - -
AN G-164 57.5 SANDY FAT CLAY (CH) - - - - -
A G-164 60.5 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel | % Sand | % Silt or % Clay
O G-164 48.5 25.40 6.874 1.497 0.079 49.1 41.2 9.8
® G-164 51.5 1.98 0.015 - - 0.0 8.6 91.4
A G-164 57.5 1.98 0.152 0.003 - 0.0 448 55.2
A G-164 60.5 9.52 0.303 0.169 - 0.1 79.6 20.4

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-164 69.5 SILTY SAND (SM) - - - 1.6 | 4.8
® G-164 90.5 SILTY SAND (SM) - - - - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-164 69.5 4.75 0.300 0.174 - 0.0 87.5 12,5
° G-164 90.5 4.75 0.145 0.086 - 0.0 77.6 22.4

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. E;ﬁf:%:ttgf JJzF% G6/ é?z/%?zloll 1
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
o G-165 16.5 CLAYEY SAND (SC) - - - - | -
o G-165 25.5 CLAYEY SAND (SC) 39 20 19 3.8 1103.7
A G-165 43.5 LEAN CLAY with SAND (CL) - - - - -
A G-165 55.5 SANDY LEAN CLAY (CL) -- -- -- -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-165 16.5 9.52 0.127 - - 1.5 49.1 49.4
o G-165 25.5 12.70 0.145 0.028 0.001 10.4 41.3 48.3
A G-165 43.5 9.52 0.035 0.003 - 0.1 24.2 75.7
A G-165 55.5 9.52 0.082 0.011 - 0.8 41.4 57.8
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: JF 6/14/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: JAG. 6/27/2011
. . PARTICLE SIZE DISTRIBUTION
MTA 1 Extension .
Westside Subway Extensio amec@ Project No.: 4953-10-1561
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-165 67.5 LEAN CLAY with SAND (CL) 42 25 17 - -
o G-165 79.5 SILTY SAND (SM) - - - - -
A G-165 91.5 SILTY SAND (SM) - - - - -
A G-165 103.5 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-165 67.5 1.98 0.029 0.002 - 0.0 23.1 76.9
o G-165 79.5 4.75 0.275 0.165 - 0.0 84.6 15.4
A G-165 91.5 4.75 0.116 0.077 - 0.0 71.9 28.1
A G-165 103.5 1.98 0.110 - - 0.0 68.3 31.7
Laboratory Test Method: ASTM D 422
* ; . f Prepared/Date: JF 6/14/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: JAG 6/27/2011
PARTICLE SIZE DISTRIBUTION




U.S. SIEVE OPENING IN INCHES \ U.S. SIEVE NUMBERS \ HYDROMETER
6 3 1.5 3/4 3/8 4 10 20 40 60 100 200

100 \ : \ : \ : | T ; 0

(b=

RS

L
S

0 = ’

IR C/EREE

80 i i i i i 20

30

)
S

40

(o)
S

50

60

N
[

PERCENT FINER BY WEIGHT
8
PERCENT RETAINED BY WEIGHT

30 70
20 80
10 9
0 : : : : : 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-165 120.5 ELASTIC SILT (MH) 51 30 21 - -

SYMBOL BORING DEPTH (ft) | D,y (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-165 120.5 4.75 - - - 0.0 14.0 86.0

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. gf&f:%:::f JJg G6/ é?z/%?zloll )
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-166A/B 13.5 SILTY SAND (SM) - - - - -
o G-166A/B 25.5 LEAN CLAY with SAND (CL) - - - - -
A G-166A/B 52.5 LEAN CLAY (CL) 46 18 28 -- --
A G-166A/B 62.5 FAT CLAY with SAND (CH) 55 28 27 -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-166A/B 13.5 19.10 1.330 0.195 - 14.6 65.1 20.3
o G-166A/B 25.5 9.52 0.025 - - 0.5 24.6 74.9
A G-166A/B 52.5 1.98 0.012 - - 0.0 12.7 87.3
A G-166A/B 62.5 1.98 0.008 - - 0.0 23.2 76.8
Laboratory Test Method: ASTM D 422
* ; . f Prepared/Date: JF 7/17/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: LT 8/3/2011
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-166A/B 68.5 ELASTIC SILT (MH) 82 43 39 - -
o G-166A/B 85.0 SILTY SAND (SM) - - - - -
A G-166A/B 100.5 SILTY SAND (SM) - - - - -
A G-166A/B 105.5 SILTY SAND (SM) NP NP NP 7.6 | 34.8
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,y (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-166A/B 68.5 1.98 0.009 - - 0.0 0.8 99.2
o G-166A/B 85.0 1.98 0.228 0.113 - 0.0 83.9 16.1
A G-166A/B 100.5 4.75 0.091 - - 0.0 51.4 48.6
A G-166A/B 105.5 1.98 0.090 0.042 0.003 0.0 50.7 49.3
Laboratory Test Method: ASTM D 422
* ; . f Prepared/Date: JF 7/17/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: LT 8/3/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-166A/B 115.5 CLAYEY SAND (SC) 24 13 11 - -
® G-166A/B 140.5 SILTY SAND (SM) - - - - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-166A/B 115.5 4.75 0.209 0.026 - 0.0 545 455
° G-166A/B 140.5 9.52 0.111 - - 2.7 63.3 34.0

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Ef&f:%:ttgf ]{I} g%%%ollll

G:\PROJECT _DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ROTARY WASH GINT LOGS\4953-10-1561 (ROTARY WASH).GPJ 7/16/15

AMEC FW_GRAIN SIZE L:\70131 GEOTECH\GINTW\LIBRARY AMEC JUNE2012.GLB

. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension @ . ]
Los Angeles, California amecC Pfole;t, Noé- ‘]‘)9553;500'1561
igure: D-5.2.




AMEC FW_GRAIN SIZE L:\70131 GEOTECH\GINTW\LIBRARY AMEC JUNE2012.GLB

G:\PROJECT DIRECTORIES\4953\2010\101561_METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\SONIC CORE GINT LOGS\4953-10-1561 (SONIC CORE).GPJ 7/16/15

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 3 15 34 38 4 10 20 40 60 100 200
100 IR N 1T 17T T 17 0
TN :
‘ L
90 = : 10
W
80 \ > 20
70 !\ 30
| :
. N | ©
T : m
© ; =
o 60 ; \ 40 >
= : 2
D : ]
o E \ N z
550 A R\ 50 =
Z ; NN 2
E : e
. | N :
040 : N \ 60 O
& | RN &
~ N -
S
30 ‘ ~ Q 70
20 \N\ 80
AR
S
10 90
\@
0 : : 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O S-108 52.5-53.5 SILTY SAND (SM) - - - 1.4 |164.5
o S-108 63-64 ELASTIC SILT (MH) 55 33 22 - -
A S-108 72.5-73.5 ELASTIC SILT with SAND (MH) 63 35 28 - -
A S-108 78-79 FAT CLAY with SAND (CH) 50 27 23 -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,y (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O S-108 52.5-53.5 9.52 0.500 0.047 0.003 7.1 59.4 335
o S-108 63-64 9.52 0.016 0.002 - 0.9 14.1 85.1
A S-108 72.5-73.5 4.75 0.015 - - 0.0 18.9 81.1
A S-108 78-79 9.52 0.037 0.002 - 0.2 28.8 71.0
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: DR 6/23/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT 6/29/2011
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension @ Proicct No.- 4953-10-1561
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Figure: D-5.2.51
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O S-108 82-83 SANDY LEAN CLAY (CL) 47 24 23 - -
® S-108 86-87 CLAYEY SAND with GRAVEL (SC) - - - 5.0 [913.0
A S-108 91-92 SILTY SAND with GRAVEL (SM) NP NP NP 1.8 |123.6
A S-108 93-94 WELL GRADED GRAVEL with SILT (GW-GM) - - - 1.6 | 39.5
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O S-108 82-83 9.52 0.052 0.004 - 0.2 33.6 66.2
® S-108 86-87 25.40 2.204 0.164 0.002 24.6 51.3 24.2
A S-108 91-92 38.10 0.826 0.100 0.007 222 50.7 27.1
A S-108 93-94 50.80 6.912 1.404 0.175 48.5 44 4 7.1

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: DR 6/23/2011
Checked/Date: LT 6/29/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O S-108 97-98 SANDY SILT (ML) NP NP NP - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O S-108 9798 | 19.10 0.043 0.009 - 3.2 27.4 69.3

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. gf&f:%:::f I?TR 66/2293/22001111
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘
SYMBOL| BORING DEPTH (ft) CLASSIFICATION PL (%)* | PI (%0)* | C, C,
O S-109 22-23 SANDY LEAN CLAY (CL) 13 18 - -
o S-109 33-34 SILTY SAND with GRAVEL (SM) - - - -
A S-109 41-42 SILTY SAND with GRAVEL (SM) - - - -
A S-109 45-46 SILTY SAND with GRAVEL (SM) - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | D,, (mm) | D,, (mm) %Sand | % Silt or % Clay
O S-109 22-23 12.50 0.146 - 46.7 51.4
o S-109 33-34 25.00 0.655 - 52.3 30.7
A S-109 41-42 19.00 1.095 0.105 54.7 27.7
A S-109 45-46 25.00 0.893 - 50.2 343
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: YN 7/16/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT 9/30/2011
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O S-109 56-57 SANDY LEAN CLAY (CL) 38 14 24 - -
o S-109 62-63 SANDY LEAN CLAY (CL) 35 17 18 - -
A S-109 77-78 CLAYEY SAND (SC) 30 16 14 - -
A S-109 86-87 SILTY SAND (SM) -- -- -- -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O S-109 56-57 19.00 0.107 0.006 - 7.5 35.8 56.7
o S-109 62-63 19.00 0.112 - - 53 41.5 53.2
A S-109 77-78 12.50 0.271 0.031 - 32 55.6 41.1
A S-109 86-87 12.50 0.191 - - 9.8 44.6 45.6
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: YN 7/16/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT 9/30/2011
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O S-109 88.5-89.5 LEAN CLAY with SAND (CL) 37 21 16 - -
® S-109 96-97 SILTY SAND (SM) - - - - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O S-109 88.5-89.5 | 1250 0.035 0.008 - 2.6 16.7 80.8
° S-109 9697 | 12.50 0.530 - - 7.0 57.4 35.6

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Ef&f:%;tgf E]I,\I 9%%)%%01111
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MTA Westside Subway Extension @ . ]
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine medium fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O S-111 38-39 SILTY SAND with GRAVEL (SM) - - 1.1 | 69.6
® S-111 41-42 SILTY SAND with GRAVEL (SM) - - 2.5 14383
A S-111 45-46 POORLY GRADED GRAVEL with CLAY and SAND (GP-GC) 36 19 17 49 |157.6
A S-111 49-50 ‘ SILTY, CLAYEY GRAVEL with SAND (GC-GM) ‘ - - 13.8 |1208.4
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O S-111 38-39 19.10 1.951 0.250 0.028 18.8 64.8 16.4
® S-111 41-42 19.10 3.592 0.273 0.008 34.0 45.6 20.4
A S-111 45-46 25.40 6.635 1.166 - 45.2 43.0 11.7
A S-111 49-50 25.40 7.562 1.944 0.036 54.5 33.0 12.5

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: DR 6/23/2011
Checked/Date: LT 6/29/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES . SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O S-111 52-53 LEAN CLAY (CL) 47 26 21 - -
o S-111 59-60 SILTY SAND (SM) -- -- -- -- --
A S-111 70-71 POORLY GRADED SAND with SILT (SP-SM) -- -- -- 1.6 | 4.6
A S-111 78.5-79.5 |POORLY GRADED GRAVEL with SILT and SAND (GP-GM) - - - 03 |161.8
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O S-111 52-53 1.98 0.014 - - 0.0 10.7 89.3
o S-111 59-60 1.98 0.292 0.176 - 0.0 84.4 15.6
A S-111 70-71 4.75 0.333 0.195 - 0.0 89.7 10.3
A S-111 78.5-79.5 38.10 11.238 0.505 - 51.0 38.0 11.0
Laboratory Test Method: ASTM D 422
* ; . o Prepared/Date: DR 6/23/2011
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: LT 6/29/2011
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension @ Proicct No.- 4953-10-1561
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O S-111 83-84 SILTY SAND (SM) - - - - -
® S-111 88-89 SILTY SAND (SM) - - - - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O S-111 83-84 9.52 0.189 0.102 - 03 85.8 13.9
° S-111 88-89 9.52 0.316 0.161 - 0.7 86.5 12.8

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Ef&f:%;tgf I]?TR 66/5293/52001111
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Figure: D-5.3.1.a

6 3 15 10 20 40 60 100
100 TTTT RN 0
90 \ ; 2\ 10
80 20
70 30
. =
= ﬁ z <
an) : =
© ; =
=60 ; 40 o
B : m
: a
: . :
550 : 50 <
& : 3 =
E : e
§4O \ 005
g ) <
A : i\ &
A
30 N\ 70
20 x A - 80
W\ o
N
10 1N 90
\A.\é
Tl
\ﬁ\
0 : : 100
100 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
SAND
COBBLES , SILT OR CLAY
coarse coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O E-126A/M-404 LEAN CLAY WITH SAND (CL) 37 17 20 -- --
® E-126A/M-404 SILTY SAND (SM) -- -- -- -- --
A E-126A/M-404 WELL GRADED SAND WITH SILT (SW-SM) - -- -- 26 | 174
A E-126A/M-404 LEAN CLAY WITH SAND (CL) -- -- -- -- --
SYMBOL| BORING DEPTH (ft) Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O E-126A/M-404 0.041 0.008 - 0.9 24.0 75.1
o E-126A/M-404 0.630 0.097 - 9.5 63.7 26.9
A E-126A/M-404 0.734 0.282 0.042 1.9 84.1 14.0
A E-126A/M-404 0.039 0.005 - 0.0 26.9 73.1
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: FW/HP 12/17/2013
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O E-126A/M-404 65.5 LEAN CLAY (CL) 49 16 33 - -
® E-126A/M-404 75.5 SILTY CLAYEY SAND (SC-SM) - - - - -
AN E-126A/M-404 85.5 SILTY SAND with GRAVEL (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel | % Sand | % Silt or % Clay
@) E-126A/M-404 65.5 2.00 0.021 0.001 - 0.0 10.8 89.2
® E-126A/M-404 75.5 19.00 0.693 - - 10.0 58.1 32.0
A E-126 A/M-404 85.5 25.00 1.521 0.407 - 19.0 65.0 15.9

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: KC/SK 12/17/2015
Checked/Date: FW/HP 12/17/2015

MTA Westside Subway Exension
Los Angeles, California

¥
amec foster wheeler " ‘

PARTICLE SIZE DISTRIBUTION
Project No.: 4953-11-1423

Figure: D-5.3.1.b




U.S. SIEVE OPENING IN INCHES \

U.S. SIEVE NUMBERS \

HYDROMETER

MACTEC LA GRAIN SIZE S:\ONGOING\FRANK WANG\2015-105 WSE PURPLE LINE SECTION 2\ _LATEST BH2 WORKING FILES (20151205)\DRAFT GINT LOGS\LIBRARY AMEC JUNE2012.GLB

S:\ONGOING\FRANK WANG\2015-105 WSE PURPLE LINE SECTION 2\ LATEST BH2 WORKING FILES (20151205)\DRAFT GINT LOGS\4953-11-1423 (2016_01_07)-NOZONE.GPJ 1/11/16

MTA Westside Subway Exension

Los Angeles, California

¥
amec foster wheeler " ‘

Project No.: 4953-11-1423

Figure: D-5.3.2.a

6 3 15 34 38 4 10 20 40 60 100 200
100 ~ \ e \ T 11711 ‘ 0
: : \ﬁ\ :
z \@\ Nl
X N
90 A \k 10
: N \}
S %
80 AN \J 20
\\ )
70 N Q 30
: : jasy
. z S <
T : : 23
] : : 3
=60 N z \ 40
= : : as)
< : : \. 2
. . m
o ; i \ &
[ : :
250 : : \ 50 ﬁ
H N N
z | | z
= : 25|
Q40 : 60 S
= X\ &
N \
30 N PR 70
a
i l\\
20 \.» 80
10 90
0 : : : 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C.
O E-126B/M-405 15.5 SANDY LEAN CLAY (CL) 34 16 18 - -
® E-126B/M-405 30.5 SANDY LEAN CLAY (CL) 35 15 20 - -
A E-126B/M-405 45.5 SILTY SAND (SM) - - - - -
A E-126B/M-405 55.5 LEAN CLAY WITH SAND (CL) 33 15 18 - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O E-126B/M-405 15.5 9.50 - - - 1.8 33.1 65.1
o E-126B/M-405 30.5 9.50 0.047 0.009 - 0.3 29.6 70.2
A E-126B/M-405 45.5 19.00 0.876 0.140 - 8.4 67.6 24.0
A E-126B/M-405 55.5 19.00 0.037 0.006 - 1.1 22.5 76.3
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: FW/HP 12/17/2013
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES , SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O E-126B/M-405 75.5 LEAN CLAY WITH SAND (CL) 39 15 24 - -
o E-126B/M-405 85.5 SILTY SAND (SM) - - - - -
A E-126B/M-405 115.5 SANDY LEAN CLAY (CL) 36 14 22 - -
A E-126B/M-405 125.5 SILTY SAND (SM) -- -- -- -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O E-126B/M-405 75.5 9.50 0.033 0.003 - 0.2 24.0 75.8
o E-126B/M-405 85.5 19.00 0.316 0.076 - 9.5 60.7 29.9
A E-126B/M-405 115.5 9.50 0.054 0.010 - 0.9 32.0 67.1
A E-126B/M-405 125.5 9.50 0.138 - - 1.7 50.2 48.1
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: FW/HP 12/17/2013
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Exension \ ) '
Los Angeles, California amec foster wheeler "€y Project No.: 4953-11-1423
Figure: D-5.3.2.b
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL ,S SILT OR CLAY
coarse fine coarse medium ‘

SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| P1 (%)*| C. | C,
O G-405/M-403 75.5 FAT CLAY (CH) 52 17 35 - -
° G-405/M-403 83.5 CLAYEY SAND (SC) 28 15 13 | 29 |1359
A G-405/M-403 89.5 CLAYEY SAND (SC) - - - - -
A G-405/M-403 925 SANDY LEAN CLAY (CL) 38 14 24 - -
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Ds, (mm) % Gravel | %Sand | % Silt or % Clay
O G-405/M-403 755 4.75 0.016 - 0.0 14.2 85.8
° G-405/M-403 83.5 | 19.00 0.191 0.028 33 51.2 455
A G-405/M-403 89.5 | 19.00 0.359 - 6.7 52.6 40.7
A G-405/M-403 925 9.50 0.058 0.009 0.1 34.2 65.8

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: KC/SK 12/17/2015
Checked/Date: FW/HP 12/17/2015
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-405/M-403 110.5 LEAN CLAY with SAND (CL) 48 19 29 - -
® G-405/M-403 113.5 POORLY GRADED SAND (SP) - - - 1.1 | 3.3
SYMBOL BORING DEPTH (ft) | D,y (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-405/M-403 110.5 4.75 0.015 0.003 - 0.0 7.0 93.0
® G-405/M-403 113.5 4.75 0.890 0.510 0.273 0.0 98.8 1.2

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: KC/SK 12/17/2015
Checked/Date: FW/HP 12/17/2015
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Project No.: 4953-11-1423
Figure: D-5.3.3.b
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-406 55.5 SANDY SILT (ML) 31 17 14 -- --
o G-406 65.5 LEAN CLAY WITH SAND (CL) 41 13 28 - -
A G-406 78.0 SILTY SAND WITH GRAVEL (SM) - - - - -
A G-406 88.0 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-406 55.5 2.00 0.049 0.011 - 0.0 28.6 71.4
o G-406 65.5 9.50 0.031 0.002 - 0.1 20.8 79.1
A G-406 78.0 25.00 1.251 0.190 - 19.7 58.5 21.8
A G-406 88.0 9.50 0.290 - - 0.1 54.1 45.8
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: FW/HP 12/17/201
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-406 93.0 LEAN CLAY (CL) 49 14 35 - -
o G-406 100.5 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-406 93.0 4.75 0.019 0.001 - 0.0 14.0 86.0
o G-406 100.5 25.00 0.287 - - 7.9 54.4 37.6
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: FW/HP 12/17/201
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Figure: D-5.3.4.b
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES , SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-407 35.5 SILTY SAND WITH GRAVEL (SM) - - - - -
o G-407 47.5 LEAN CLAY WITH SAND (CL) 35 16 19 - -
A G-407 53.5 LEAN CLAY WITH SAND (CL) 38 15 23 -- --
A G-407 62.5 CLAYEY SAND (SC) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-407 35.5 37.50 4.007 0.162 - 39.3 22.6
o G-407 47.5 4.75 0.036 0.007 - 18.5 81.5
A G-407 53.5 4.75 0.037 0.005 - 233 76.7
A G-407 62.5 19.00 0.382 - - 56.2 39.7
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: FW/HP 12/17/201
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Exension \ ) '
Los Angeles, California amec foster wheeler "¢y Project No.: 4953-11-1423
Figure: D-5.3.5.a
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-407 74.5 SILTY SAND (SM) - - - - -
® G-407 80.5 CLAYEY SAND with GRAVEL (SC) - - - - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel | % Sand | % Silt or % Clay
@) G-407 74.5 19.00 1.124 0.277 - 11.3 73.8 14.9
® G-407 80.5 9.50 0.566 0.097 - 42 69.2 26.6

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: KC/SK 12/17/2015
Checked/Date: FW/HP 12/17/2015
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PARTICLE SIZE DISTRIBUTION
Project No.: 4953-11-1423
Figure: D-5.3.5.b
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-408/P-306 15.5 LEAN CLAY WITH SAND (CL) 47 15 32 - -
® G-408/P-306 40.5 SILTY SAND (SM) - - - - -
AN G-408/P-306 45.5 SANDY LEAN CLAY (CL) - - - - -
A G-408/P-306 55.5 SILT (ML) - - - - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel | % Sand | % Silt or % Clay
O G-408/P-306 15.5 9.50 0.027 0.002 - 0.8 23.0 76.2
® G-408/P-306 40.5 9.50 0.209 - - 3.0 61.2 35.7
A G-408/P-306 45.5 9.50 0.080 0.018 -- 2.5 38.6 59.0
A G-408/P-306 55.5 475 0.038 0.014 - 0.0 12.6 87.4

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: KC/SK 12/17/2015
Checked/Date: FW/HP 12/17/2015
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-408/P-306 60.5 SILTY SAND (SM) -- -- -- -- --
® G-408/P-306 75.5 SANDY LEAN CLAY (CL) 34 13 21 - -
A G-408/P-306 105.5 SILTY SAND WITH GRAVEL (SM) - - - - -
A G-408/P-306 110.5 LEAN CLAY WITH SAND (CL) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-408/P-306 60.5 19.00 0.109 -- -- 8.2 42.3 49.5
o G-408/P-306 75.5 19.00 0.095 0.009 -- 2.0 42.1 559
A G-408/P-306 105.5 19.00 1.219 0.124 -- 22.2 54.2 23.6
A G-408/P-306 110.5 19.00 0.039 0.006 -- 4.2 21.4 74.4
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: FW/HP 12/17/201
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-408/P-306 120.5 SILTY SAND (SM) - - - - -
® G-408/P-306 140.5 SILTY SAND (SM) - - - 14 | 778
SYMBOL| BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel | % Sand | % Silt or % Clay
O G-408/P-306 120.5 19.00 0.321 - - 11.9 55.0 33.0
® G-408/P-306 140.5 19.00 0.437 0.059 0.006 7.1 59.9 33.0

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: KC/SK 12/17/2015
Checked/Date: FW/HP 12/17/2015
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-409 90.5 SILTY SAND with GRAVEL (SM) - - - - -
® G-409 105.5 SILTY SAND (SM) NP NP NP 4.5 | 38.0
AN G-409 117.5 SILTY SAND (SM) - - - - -
A G-409 120.5 SANDY LEAN CLAY (CL) 28 15 13 - -
SYMBOL BORING DEPTH (ft) | D,y (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-409 90.5 19.00 0.311 - - 16.0 40.6 434
® G-409 105.5 9.50 0.123 0.042 0.003 0.1 56.9 43.0
A G-409 117.5 0.85 0.085 - - 0.0 46.9 53.1
A G-409 120.5 2.00 0.086 0.021 - 0.0 43.0 57.0

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-409 130.5 CLAYEY SAND (SC) 28 16 12 1.3 | 53.5
SYMBOL| BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel | % Sand | % Silt or % Clay
O G-409 130.5 19.00 0.368 0.058 0.007 8.7 57.4 33.8

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure: D-5.3.7.b
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-410/M-406 110.5 LEAN CLAY with SAND (CL) 39 19 20 - -
® G-410/M-406 113.5 - - - - -
AN G-410/M-406 116.5 - - - 1.4 1139.1
A G-410/M-406 123.5 - - - - -
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-410/M-406 110.5 9.50 0.029 0.008 - 0.2 17.5 82.3
® G-410/M-406 113.5 9.50 0.115 - - 0.7 59.9 394
A G-410/M-406 116.5 9.50 0.274 0.028 0.002 2.0 56.4 41.6
A G-410/M-406 123.5 19.00 0.536 0.240 - 2.5 82.6 15.0

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-410/M-406 1305 - - - - | -
o G-410/M-406 139.5 SANDY LEAN CLAY (CL) 35 14 21 - -
A G-410/M-406 149.5 SANDY LEAN CLAY (CL) 45 15 30 -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,y (mm) | D,, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-410/M-406 130.5 9.50 0.208 - - 0.3 68.7 30.9
o G-410/M-406 139.5 9.50 0.107 0.012 - 1.6 43.8 54.6
A G-410/M-406 149.5 19.00 0.049 0.005 - 3.9 28.7 67.4
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: FW/HP 12/17/201
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G411 68.5 SILTY SAND (SM) - - - - -
® G411 76.5 SANDY CLAY (CL) - - - - -
AN G411 84.5 SILTY SAND (SM) - - - - -
A G411 99.5 SILTY SAND (SM) - - - - -
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G411 68.5 19.00 0.332 0.104 - 53 69.5 25.3
® G411 76.5 9.50 0.051 0.004 - 0.5 322 67.3
A G-411 84.5 25.00 0.272 0.115 - 7.1 68.8 24.1
A G411 99.5 19.00 0.147 0.099 - 5.5 78.9 15.6

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G411 109.5 - - - ~ | -
SYMBOL| BORING DEPTH (ft) | D, (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G411 109.5 4.75 0.137 0.092 - 0.0 78.3 21.7
Laboratory Test Method: ASTM D 422
* ; . f Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: FW/HP 12/17/201
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-412/M-407/E-132A  10.5 SANDY LEAN CLAY (CL) - - - - -
[ G-412/M-407/E-132A  15.5 SANDY LEAN CLAY (CL) 43 12 31 - -
AN G-412/M-407/E-132A  25.5 FAT CLAY (CH) 71 18 53 - -
A G-412/M-407/E-132A  43.0 FAT CLAY (CH) 60 17 43 - -
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-412/M-407/E-132A  10.5 9.50 0.084 0.007 - 0.6 40.9 58.5
® G-412/M-407/E-132A  15.5 9.50 0.025 - - 0.1 21.5 78.4
A G-412/M-407/E-132A  25.5 2.00 0.007 - - 0.0 3.1 96.9
A G-412/M-407/E-132A  43.0 4.75 0.012 - - 0.0 7.7 92.3

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-412/M-407/E-132A  48.0 SANDY LEAN CLAY (CL) 34 8 26 -- --
® G-412/M-407/E-132A  58.0 WELL GRADED SAND with SILT (SW-SM) -- -- -- 1.9 | 6.7
A G-412/M-407/E-132A  68.0 SILTY SAND (SM) - -- -- -- --
A G4I12MA407/E-12A  75.5 SILT with SAND (ML) - - - S -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,y (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-412/M-407/E-132A 48.0 0.85 0.190 - - 0.0 49.0 51.0
® G-412/M-407/E-132A 58.0 4.75 0.383 0.206 - 0.0 88.3 11.7
A G-412/M-407/E-132A  68.0 9.50 0.115 0.078 - 0.1 72.6 27.3
A G-412/M-407/E-132A  75.5 4.75 -- -- - 0.0 15.9 84.1
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: FW/HP 12/17/2013
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O G-412/M-407/E-132A  83.0 POORLY GRADED SAND with SILT (SP-SM) - - - 1.1 43
@ G-412/M-407/E-132A  90.5 POORLY GRADED SAND with SILT (SP-SM) - - - 1.7 4.8
AN G-412/M-407/E-132A  95.0 SILTY SAND (SM) - - - - -
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-412/M-407/E-132A  83.0 2.00 0.323 0.165 0.075 0.0 90.1 9.9
® G-412/M-407/E-132A  90.5 4.75 0.352 0.209 - 0.0 89.8 10.2
A G-412/M-407/E-132A  95.0 19.00 0.340 0.114 - 14.4 63.9 21.8

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O M-402 70.5 SANDY LEAN CLAY (CH) - - - - -
® M-402 79.5 LEAN CLAY with SAND (CL) 32 12 20 - -
AN M-402 85.5 SANDY LEAN CLAY (CL) 32 15 17 - -
A M-402 97.5 CLAYEY SAND (SC) 38 16 22 1.6 |173.6
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O M-402 70.5 9.50 0.139 - - 4.8 40.8 54.5
® M-402 79.5 9.50 0.047 0.008 - 0.1 28.8 71.2
A M-402 85.5 4.75 0.067 0.015 -- 0.0 37.0 63.0
A M-402 97.5 9.50 0.605 0.059 0.003 0.7 67.3 32.0

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O M-402 100.5 CLAYEY SAND (SC) - - - - -
® M-402 109.5 SILTY SAND (SM) - - - - -
AN M-402 114.5 LEAN CLAY with SAND (CL) 31 20 11 - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel | % Sand | % Silt or % Clay
O M-402 100.5 4.75 0.425 - - 0.0 57.7 423
® M-402 109.5 19.00 0.883 0.150 - 2.8 75.5 21.7
A M-402 114.5 4.75 0.055 0.021 - 0.0 27.9 72.1

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O OB-307 30.5 POORLY GRADED SAND WITH SILT (SP-SM) - - - 1.3 | 54.6
°® OB-307 425 SANDY SILT (ML) - - - - | -
A OB-307 48.5 POORLY GRADED SAND WITH SILT (SP-SM) - - - 44 |323
A OB-307 63.5 LEAN CLAY WITH SAND (CL) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | D,, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O OB-307 30.5 25.00 3.746 0.569 - 36.8 52.7 10.5
o OB-307 42.5 4.75 0.095 - - 0.0 49.4 50.6
A OB-307 48.5 19.00 0.905 0.334 0.028 7.3 77.1 15.6
A OB-307 63.5 19.00 - - - 1.2 34.1 64.7
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: FW/HP 12/17/201
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O OB-307 66.5 LEAN CLAY WITH SAND (CL) - - - - -
® OB-307 87.5 SANDY FAT CLAY (CH) - - - - -
A OB-307 93.5 CLAYEY SAND WITH GRAVEL (SC) - - - - -
A OB-307 111.5 SANDY LEAN CLAY (CL) - - - - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel | % Sand | % Silt or % Clay
O OB-307 66.5 4.75 0.039 0.004 - 0.0 28.5 71.5
® OB-307 87.5 9.50 0.054 0.009 - 0.2 32.1 67.7
A OB-307 93.5 19.00 0.918 0.090 -- 16.0 55.6 28.5
A OB-307 111.5 25.00 0.093 0.012 -- 5.5 38.0 56.5

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O OB-308 25.5 CLAYEY SAND with GRAVEL (SC) - - - - -
® OB-308 40.5 WELL GRADED SAND with SILT (SW-SM) - - - 1.7 | 11.6
AN OB-308 65.5 SANDY LEAN CLAY (CL) 32 14 18 - -
A OB-308 90.5 SILTY SAND with GRAVEL (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel | % Sand | % Silt or % Clay
O OB-308 25.5 19.00 0.767 - - 14.7 54.1 31.3
® OB-308 40.5 19.00 0.835 0.316 - 13.9 75.9 10.2
A OB-308 65.5 19.00 0.107 0.016 - 6.4 40.7 52.9
A OB-308 90.5 25.00 2.500 0.472 - 29.5 56.8 13.6

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)* |PL (%)*| PI (%)*| C. C,
O OB-308 95.5 CLAYEY SAND with GRAVEL (SC) -- -- -- 2.5 |111.5
® OB-308 105.5 CLAYEY SAND with GRAVEL (SC) 26 16 10 2.0 | 83.2
A OB-308 120.5 - - - - | -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O OB-308 95.5 25.00 0.284 0.043 0.003 19.8 40.5 39.7
o OB-308 105.5 25.00 0.342 0.053 0.004 22.8 41.8 35.5
A OB-308 120.5 25.00 0.114 0.011 - 5.8 40.7 53.5
Laboratory Test Method: ASTM D 422
* ; . I Prepared/Date: KC/SK 12/17/2015
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Chocked/Date: FW/HP 12/17/201
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LIQUID LIMIT (%)
SYMBOL | BORING DEPTH | LL | PL | PI | CLASSIFICATION
{0 | (%) | (%) | (%)

e G8 30.5| 48 | 24 | 24 |LEAN CLAY with SAND (CL)
° G8 355| 65 | 29 | 36 |FATCLAY with SAND (CH)
A G8 50.5| 40 | 22 | 18 |LEANCLAY (CL)
A G9 55| 75 | 30 | 45 | FATCLAY (CH)
O G9 20.5| 40 | 19 | 21 |SANDY LEAN CLAY (CL)
[ G9 30.5| 38 | 20 | 18 |LEANCLAY (CL)
v G9 60.5| 39 | 21 | 18 |LEANCLAY (CL)
v G-10 105| 30 | 17 | 13 | SANDY LEAN CLAY (CL)
o G-10 155| 38 | 19 | 19 | SANDY LEAN CLAY (CL)
o G-10 505, 28 | 19 | 9 |CLAYEY SAND (SC)
. G-10 70.5| 40 | 19 | 21 |LEANCLAY (CL)

Laboratory Test Method: ASTM D 4318

"NP" indicates Non-Plastic

Prepared/Date: JF 6/29/2011
Checked/Date: HP 12/2/2011
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SYMBOL | BORING DEPTH | LL | PL | PI | CLASSIFICATION
{0 | (%) | (%) | (%)
o G-133 475| 72 | 35 | 37 |ELASTIC SILT (MH)
° G-133 50.5| 65 | 33 | 32 | ELASTIC SILT (MH)
A G-133 655| 38 | 22 | 16 |SANDY LEAN CLAY (CL)
A G-133 775| 36 | 25 | 11 |SANDY SILT (ML)
O G-135 95| 65 | 27 | 38 |SANDY FAT CLAY (CH)
[ G-135 395 45 | 19 | 26 | LEAN CLAY with SAND (CL)
v G-135 500 | 66 | 36 | 30 |ELASTIC SILT (MH)
v G-135 560 54 | 30 | 24 | ELASTIC SILT (MH)
o G-135 65.5| 57 | 29 | 28 |FATCLAY with SAND (CH)
o G-135 740| 51 | 17 | 34 |FATCLAY with SAND (CH)
. G-135 835 37 | 21 | 16 |SANDY LEAN CLAY (CL)
® G-135 110.0| 66 | 36 | 30 |ELASTIC SILT (MH)
e G-135 119.0| 80 | 37 | 43 | ELASTIC SILT (MH)
* G-136 255| 35 | 16 | 19 | LEANCLAY (CL)
&8 G-136 555 43 | 19 | 24 |LEANCLAY (CL)
® G-136 65.5| 71 | 24 | 47 |FATCLAY (CH)
= G-136 755| 43 | 15 | 28 | LEAN CLAY with SAND (CL)
o G-136 855 35 | 14 | 21 |LEANCLAY (CL)
X G-137 49.0| 32 | 17 | 15 | CLAYEY SAND (SC)
® G-137 64.5| 57 | 28 | 29 | SANDY FAT CLAY (CH)

Laboratory Test Method: ASTM D 4318

"NP" indicates Non-Plastic
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LIQUID LIMIT (%)
SYMBOL | BORING DEPTH | LL | PL | PI | CLASSIFICATION
{0 | (%) | (%) | (%)
e G-137 705| 69 | 21 | 48 |FATCLAY (CH)
° G-137 765| 32 | 18 | 14 | SANDY LEAN CLAY (CL)
A G-137 825 32 | 17 | 15 | SANDY LEAN CLAY (CL)
A G-137 91.0| 29 | 19 | 10 | CLAYEY SAND with GRAVEL (SC)
m G-137 100.5| 58 | 19 | 39 | FAT CLAY (CH)
[ G-137 109.0 | 84 | 27 | 57 |FATCLAY (CH)
v G-138 305| 33 | 16 | 17 | CLAYEY SAND (SC)
v G-138 555 37 | 18 | 19 | SANDY LEAN CLAY (CL)
o G-138 655| 63 | 22 | 41 |FATCLAY with SAND (CH)
o G-138 755| 47 | 21 | 26 |SANDY LEAN CLAY (CL)
. G-138 855 36 | 13 | 23 | SANDY LEAN CLAY (CL)
© G-138 100.5| 38 | 18 | 20 | LEAN CLAY with SAND (CL)
@ G-139 555 41 | 15 | 26 |LEANCLAY (CL)
* G-139 655| 47 | 18 | 29 |LEANCLAY (CL)
¢ G-139 755| 30 | 15 | 15 | CLAYEY SAND (SC)
® G-139 855/ 35 | 16 | 19 | CLAYEY SAND (SC)
= G-139 100.5| 47 | 16 | 31 |LEANCLAY (CL)
| G-140 62.5| 47 | 24 | 23 | LEAN CLAY with SAND (CL)
X G-140 68.5| 32 | 20 | 12 | LEAN CLAY with SAND (CL)
» G-140 745| 33 | 22 | 11 |CLAYEY SAND (SC)

Laboratory Test Method: ASTM D 4318

"NP" indicates Non-Plastic
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LIQUID LIMIT (%)
SYMBOL | BORING DEPTH | LL | PL | PI | CLASSIFICATION
{0 | (%) | (%) | (%)
o G-140 80.5| NP | NP | NP |SILTY SAND (SM)
° G-140 89.5| 42 | 25 | 17 |LEANCLAY with SAND (CL)
A G-140 955| NP | NP | NP |SANDY SILT (ML)
A G-141 60.5| 38 | 23 | 15 | LEANCLAY with SAND (CL)
O G-141 70.5| 35 | 22 | 13 | SANDY LEAN CLAY (CL)
[ G-141 80.5| 37 | 20 | 17 |LEANCLAY with SAND (CL)
v G-141 855| 34 | 21 | 13 |LEANCLAY with SAND (CL)
v G-142 40.5| 44 | 26 | 18 |LEAN CLAY (CL)
o G-142 455| 54 | 31 | 23 | ELASTIC SILT (MH)
o G-142 555 NP | NP | NP |SILTY SAND with GRAVEL (SM)
. G-142 655| 48 | 26 | 22 | LEANCLAY with SAND (CL)
© G-142 955| 46 | 27 | 19 |SANDY CLAY (CL)
e G-143 55| 52 | 23 | 29 | FATCLAY (CH)
* G-143 155 38 | 16 | 22 | CLAYEY SAND (SC)
&3 G-143 255| NP | NP | NP |SILTY SAND (SM)
® G-143 455| 43 | 19 | 24 |LEANCLAY (CL)
= G-143 555| 38 | 22 | 16 |LEANCLAY with SAND (CL)
» G-143 655| 39 | 23 | 16 | CLAYEY SAND with GRAVEL (SC)
X G-143 855| NP | NP | NP |SILTY SAND (SM)
» G-145 105 47 | 17 | 30 |LEAN CLAY with SAND (CL)

Laboratory Test Method: ASTM D 4318

"NP" indicates Non-Plastic

Prepared/Date: JF 6/16/2011
Checked/Date: LT 6/21/2011
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ATTERBERG LIMITS TEST RESULTS
Project No.: 4953-10-1561
Figure: D-6.2.3
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SYMBOL | BORING DEPTH | LL | PL | PI | CLASSIFICATION
1) | (%) | (%) | (%)
e G-145 255| 33 | 15 | 18 |SANDY LEAN CLAY (CL)
° G-145 51.5| 39 | 15 | 24 | LEAN CLAY with SAND (CL)
A G-145 65.5| 30 | 15 | 15 |SANDY LEAN CLAY (CL)
A G-145 71.5| 39 | 15 | 24 | SANDY LEAN CLAY (CL)
O G-145 110.5| 40 | 14 | 26 |LEAN CLAY with SAND (CL)
[ G-146 575| 33 | 18 | 15 | SANDY LEAN CLAY (CL)
v G-146 69.5| 42 | 18 | 24 |LEANCLAY (CL)
v G-146 81.5| 43 | 22 | 21 |LEANCLAY with SAND (CL)
o G-147 755| 38 | 16 | 22 | SANDY LEAN CLAY (CL)
o G-147 80.5| 31 | 18 | 13 | SANDY LEAN CLAY (CL)
. G-147 1155 48 | 28 | 20 |SILT with SAND (ML)
© G-148 105| 45 | 17 | 28 |LEANCLAY (CL)
e G-148 205| 39 | 16 | 23 | LEAN CLAY with SAND (CL)
* G-148 40.5| 33 | 15 | 18 |LEANCLAY (CL)
£ G-148 60.5| 54 | 18 | 36 |FATCLAY (CH)
® G-148 70.5| 31 | 22 | 9 |CLAYEY SAND (SC)
= G-148 755| 32 | 17 | 15 |SANDY LEAN CLAY (CL)
® G-148 955| NP | NP | NP |SILTY SAND (SM)
X G-148 100.5| 37 | 22 | 15 | SANDY LEAN CLAY (CL)
® G-148 1155 44 | 16 | 28 |SANDY LEAN CLAY (CL)

Laboratory Test Method: ASTM D 4318

"NP" indicates Non-Plastic

Prepared/Date: YN 8/9/2011
Checked/Date: LT 8/9/201
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ATTERBERG LIMITS TEST RESULTS
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Figure: D-6.2.4
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SYMBOL | BORING DEPTH | LL | PL | PI | CLASSIFICATION
) | (%) | (%) | (%)
o G-148 140.5| 38 | 14 | 24 |SANDY LEAN CLAY (CL)
° G-149 555| 37 | 21 | 16 |LEANCLAY (CL)
A G-149 65.5| 46 | 24 | 22 | LEANCLAY (CL)
A G-149 755 36 | 20 | 16 | LEANCLAY (CL)
0 G-150 50.5| 43 | 21 | 22 |LEAN CLAY with SAND (CL)
[ G-150 60.5| 37 | 20 | 17 | CLAYEY SAND (SC)
v G-150 75.5| 54 | 27 | 27 |FATCLAY with SAND (CH)
v G-161 255| 35 | 24 | 11 | LEAN CLAY with SAND (CL)
o G-161 50.5| 31 | 23 | 8 |SILTY SAND with GRAVEL (SM)
o G-161 60.5| 39 | 26 | 13 |SILT(ML)
. G-161 755 39 | 23 | 16 | LEAN CLAY with SAND (CL)
© G-161 855| 34 | 18 | 16 | SANDY LEAN CLAY (CL)
e G-162 20,5 33 | 21 | 12 | SANDY LEAN CLAY (CL)
* G-162 875 29 | 22 | 7 |SILTY, CLAYEY SAND with GRAVEL (SC-SM)
£ G-162 93.5| 56 | 26 | 30 |FATCLAY with SAND (CH)
S G-164 155 29 | 18 | 11 | SANDY LEAN CLAY (CL)
. G-164 335 36 | 27 | 9 |SILT(ML)
® G-164 51.5| 50 | 27 | 23 | FATCLAY (CH)
X G-164 545| 61 | 29 | 32 | FAT CLAY (CH)
= G-165 255] 39 | 20 | 19 | CLAYEY SAND (SC)

Laboratory Test Method: ASTM D 4318

"NP" indicates Non-Plastic

Prepared/Date: YN 8/10/2011

Checked/Date: LT 9/26/2011

MTA Westside Subway Extension
Los Angeles, California

amec®

Figure: D-6.2.5

ATTERBERG LIMITS TEST RESULTS
Project No.: 4953-10-1561
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LIQUID LIMIT (%)
SYMBOL | BORING DEPTH | LL | PL | PI | CLASSIFICATION
@) | (%) | (%) | (%)
o G-165 675 42 | 25 | 17 |LEAN CLAY with SAND (CL)
° G-165 1205| 51 | 30 | 21 |ELASTIC SILT (MH)
A G-166A/B 315) 38 | 13 | 25 | SANDY LEAN CLAY (CL)
A G-166A/B 525| 46 | 18 | 28 |LEANCLAY (CL)
O G-166A/B 625 55 | 28 | 27 | FAT CLAY with SAND (CH)
| G-166A/B 685 82 | 43 | 39 | ELASTIC SILT (MH)
v G-166A/B 1055| NP | NP | NP |SILTY SAND (SM)
v G-166A/B 1155| 24 | 13 | 11 | CLAYEY SAND (SC)
o S-108 63-64 | 55 | 33 | 22 | ELASTIC SILT (MH)
o S-108 72.5-735| 63 | 35 | 28 | ELASTIC SILT with SAND (MH)
. S-108 7879 | 50 | 27 | 23 | FAT CLAY with SAND (CH)
) S-108 82-83 | 47 | 24 | 23 |SANDY LEAN CLAY (CL)
@ S-108 91-92| NP | NP | NP | SILTY SAND with GRAVEL (SM)
% S-108 9798 | NP | NP | NP | SANDY SILT (ML)
8 S-109 10-11| 47 | 16 | 31 |LEANCLAY (CL)
e S-109 2223| 31 | 13 | 18 |SANDY LEAN CLAY (CL)
= S-109 51-52| 35 | 14 | 21 |LEAN CLAY with SAND (CL)
» S-109 56-57| 38 | 14 | 24 |SANDY LEAN CLAY (CL)
X S-109 62-63| 35 | 17 | 18 |SANDY LEAN CLAY (CL)
» S-109 7778 | 30 | 16 | 14 | CLAYEY SAND (SC)

Laboratory Test Method: ASTM D 4318

"NP" indicates Non-Plastic

Prepared/Date: JF 6/14/2011
Checked/Date: JAG 6/27/2011

G:\PROJECT DIRECTORIES\4953\2010\101561 METRO_WESTSIDE_EXTENSION\6.2.3.1 GEOTECHNICAL DESIGN\3.2 ALL FIELD NOTES\GINT LOG\ROTARY WASH GINT LOGS\4953-10-1561 (ROTARY WASH).GPJ 7/15/15

AMEC FW_ATTERBERG LIMITS L:\70131 GEOTECH\GINTW\LIBRARY AMEC JUNE2012.GLB

MTA Westside Subway Extension
Los Angeles, California
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ATTERBERG LIMITS TEST RESULTS

Project No.: 4953-10-1561
Figure: D-6.2.6
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LIQUID LIMIT (%)
SYMBOL | BORING DEPTH | LL PL PI | CLASSIFICATION
@) | (%) | (%) | ()

O S-109 88.5-89.5 | 37 21 16 | LEAN CLAY with SAND (CL)
® S-109 101-102 | 39 16 23 | LEAN CLAY (CL)
A S-109 112-113 | 38 16 22 | LEAN CLAY (CL)
A S-111 45-46 | 36 19 17 | POORLY GRADED GRAVEL with CLAY and SAND (GP-GC)
O S-111 52-53 | 47 26 21 | LEAN CLAY (CL)

Laboratory Test Method: ASTM D 4318 "NP" indicates Non-Plastic Prepared/Date: YN 7/16/2011

Checked/Date: LT 9/30/2011
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SYMBOL | BORING DEPTH | LL | PL | PI | CLASSIFICATION
ft) | (%) | (%) | (%)
o E-126AM-404  355| 37 | 17 | 20 |LEANCLAY WITH SAND (CL)
° E-126AM-404  655| 49 | 16 | 33 | LEANCLAY (CL)
A E-126AM-404  100.5| 27 | 14 | 13 | CLAYEY SAND (SC)
A E-126AM-404  125.5| 33 | 14 | 19 | SANDY LEAN CLAY (CL)
0 E-126B/M-405  15.5| 34 | 16 | 18 |SANDY LEAN CLAY (CL)
] E-126B/M-405  30.5| 35 | 15 | 20 | SANDY LEAN CLAY (CL)
v E-126B/M-405  55.5| 33 | 15 | 18 |LEANCLAY WITH SAND (CL)
v E-126B/M-405  75.5| 39 | 15 | 24 | LEANCLAY WITH SAND (CL)
o E-126B/M-405  115.5| 36 | 14 | 22 | SANDY LEAN CLAY (CL)
o G-405/M-403 75.5| 52 | 17 | 35 | FATCLAY (CH)
. G-405/M-403 83.5| 28 | 15 | 13 | CLAYEY SAND (SC)
“ G-405/M-403 92.5| 38 | 14 | 24 | SANDY LEAN CLAY (CL)
e G-405/M-403  104.5| 33 | 25 | 8 |SILT WITH SAND (ML)
* G-405/M-403  110.5| 48 | 19 | 29 |LEANCLAY with SAND (CL)
£ G-406 555| 31 | 17 | 14 | SANDY SILT (ML)
- G-406 65.5| 41 | 13 | 28 | LEAN CLAY WITH SAND (CL)
= G-406 85.5| 33 | 16 | 17 | SANDY LEAN CLAY (CL)
» G-406 93.0| 49 | 14 | 35 | LEANCLAY (CL)
X G-406 105.5| NP | NP | NP | CLAYEY SAND (SC)
= G-407 415 37 | 17 | 20 |LEAN CLAY with SAND (CL)

Laboratory Test Method: ASTM D 4318

"NP" indicates Non-Plastic

Prepared/Date: KC/SK 12/17/2015
Checked/Date: FW/HP 12/17/2015

MACTEC LA _ATTERBERG_LIMITS S:\ONGOING\FRANK WANG\2015-105 WSE PURPLE LINE SECTION 2\ _LATEST BH2 WORKING FILES (20151205)\DRAFT GINT LOGS\LIBRARY AMEC JUNE2012.GLB
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ATTERBERG LIMITS TEST RESULTS
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Figure: D-6.3.1
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LIQUID LIMIT (%)
SYMBOL | BORING DEPTH | LL | PL | PI | CLASSIFICATION
) | (%) | (%) | (%)
o G-407 475| 35 | 16 | 19 |LEAN CLAY WITH SAND (CL)
° G-407 53.5| 38 | 15 | 23 |LEANCLAY WITH SAND (CL)
A G-408/P-306 155| 47 | 15 | 32 |LEAN CLAY WITH SAND (CL)
A G-408/P-306 255| 31 | 14 | 17 | SANDY LEAN CLAY (CL)
O G-408/P-306 75.5| 34 | 13 | 21 | SANDY LEAN CLAY (CL)
] G-408/P-306 95.5| 32 | 14 | 18 |SANDY LEAN CLAY WITH GRAVEL (CL)
v G-408/P-306 1155 NP | NP | NP |SILTY SAND with GRAVEL (SM)
v G-409 40.5| 42 | 15 | 27 |LEANCLAY WITH SAND (CL)
o G-409 75.5| 35 | 16 | 19 | LEANCLAY (CL)
o G-409 1055 NP | NP | NP | SILTY SAND (SM)
. G-409 1145 33 | 14 | 19 |LEAN CLAY with SAND (CL)
) G-409 120.5| 28 | 15 | 13 | SANDY LEAN CLAY (CL)
@ G-409 130.5| 28 | 16 | 12 | CLAYEY SAND (SC)
* G-409 140.5| 40 | 13 | 27 |LEAN CLAY WITH SAND (CL)
a G-410/M-406  110.5| 39 | 19 | 20 |LEANCLAY with SAND (CL)
- G-410/M-406  139.5| 35 | 14 | 21 |SANDY LEAN CLAY (CL)
e G-410/M-406  149.5| 45 | 15 | 30 | SANDY LEAN CLAY (CL)
o G-410/M406  164.5| 33 | 15 | 18 |LEANCLAY with SAND (CL)
X G411 79.5| NP | NP | NP | SILT WITH SAND (ML)
3 G-412/M-407/E-13285.5 | 43 | 12 | 31 | SANDY LEAN CLAY (CL)

Laboratory Test Method: ASTM D 4318

"NP" indicates Non-Plastic

Prepared/Date: KC/SK 12/17/2015
Checked/Date: FW/HP 12/17/2015
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LIQUID LIMIT (%)
SYMBOL | BORING DEPTH | LL | PL | PI | CLASSIFICATION
) | (%) | (%) | (%)
o G-412/M-407/E-13285.5 | 71 | 18 | 53 | FAT CLAY (CH)
° G-412/M-407/E-13243.0 | 60 | 17 | 43 | FAT CLAY (CH)
A G-412/M-407/E-13248.0 | 34 | 8 | 26 |SANDY LEAN CLAY (CL)
A M-402 60.5| 51 | 17 | 34 |FATCLAY (CH)
O M-402 79.5| 32 | 12 | 20 | LEAN CLAY with SAND (CL)
] M-402 855| 32 | 15 | 17 |SANDY LEAN CLAY (CL)
v M-402 97.5| 38 | 16 | 22 | CLAYEY SAND (SC)
v M-402 1145 31 | 20 | 11 |LEAN CLAY with SAND (CL)
o OB-307 6.5 51 | 17 | 34 | SANDY FAT CLAY (CH)
o OB-307 24.5| 30 | 13 | 17 | SANDY LEAN CLAY (CL)
. OB-307 545| 37 | 14 | 23 |LEANCLAY (CL)
) OB-307 75.5| 36 | 13 | 23 |LEANCLAY (CL)
e OB-307 90.5| 39 | 14 | 25 | SANDY LEAN CLAY (CL)
* OB-308 6.5/ 35 | 13 | 22 | CLAYEY SAND (SC)
i OB-308 30.0| 33 | 17 | 16 |LEAN CLAY with SAND (CL)
e OB-308 65.5| 32 | 14 | 18 |SANDY LEAN CLAY (CL)
= OB-308 80.0| 34 | 14 | 20 |LEANCLAY (CL)
> OB-308 1055 26 | 16 | 10 | CLAYEY SAND with GRAVEL (SC)

Laboratory Test Method: ASTM D 4318

"NP" indicates Non-Plastic

Prepared/Date: KC/SK 12/17/2015
Checked/Date: FW/HP 12/17/2015
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SCHIFF ASSOCIATES

www.schiffassociates.com
Consulting Corrosion Engineers — Since 1959

Table 1 - Laboratory Tests on Soil Samples

MACTEC
Westside Extension
Your #4953-09-0472, SA #09-0628SCSP
13-Aug-09
Sample ID
G-8 G-8 G-9 G-9 G-10
@ 20' @ 30' @ 30' @ 60' @ 35'
Resistivity Units
as-received ohm-cm 1,440 1,840 1,600 1,200 5,680
saturated ohm-cm 1,000 1,560 1,500 1,200 2,960
pH 7.7 8.0 7.8 8.0 8.1
Electrical
Conductivity mS/cm 0.28 0.25 0.24 0.23 0.08
Chemical Analyses
Cations
calcium Ca®"  mgkg 95 78 120 103 43
magnesium Mg2+ mg/kg 42 31 30 34 13
sodium Na'™  mgkg 179 195 140 120 73
potassium  K'©  mg/kg 26 10 19 36 5.8
Anions
carbonate CO,” mg/kg ND ND ND ND ND
bicarbonate HCO;" mg/kg 708 515 616 549 76
flouride F"  mgkg 15 18 6.8 4.6 2.8
chloride cl”  mgkg 16 27 21 34 12
sulfate SO,” mg/kg 58 93 61 69 97
phosphate  PO,” mg/kg ND ND 2.3 1.5 2.6
Other Tests
ammonium NH,"" mg/kg ND ND 1.0 1.7 ND
nitrate NO," mg/kg ND 1.0 ND 0.5 ND
sulfide s* qual na na na na na
Redox mV na na na na na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed
431 West Baseline Road - Claremont, CA 91711

Phone: 909.626.0967 - Fax: 909.626.3316 Page 3 of 10

Figure D-7.1.1



SCHIFF ASSOCIATES

www.schiffassociates.com
Consulting Corrosion Engineers — Since 1959

Table 1 - Laboratory Tests on Soil Samples

MACTEC
Westside Extension
Your #4953-09-0472, SA #09-0628SCSP
13-Aug-09
Sample ID
G-10 G-11 G-11 G-12 G-13
@ 65' @ 20" @ 70" @ 50' @ 40'
Resistivity Units
as-received ohm-cm 5,400 6,800 1,080 3,320 760
saturated ohm-cm 1,260 1,520 1,020 1,048 760
pH 8.0 7.7 7.8 7.7 7.4
Electrical
Conductivity mS/cm 0.23 0.08 0.12 0.09 0.12
Chemical Analyses
Cations
calcium Ca®"  mgkg 100 43 60 50 53
magnesium Mg2+ mg/kg 30 12 19 16 16
sodium Na'™  mgkg 116 79 69 62 92
potassium  K'©  mg/kg 31 8.2 24 17 20
Anions
carbonate CO,” mg/kg ND ND ND ND ND
bicarbonate HCO31' mg/kg 555 189 189 159 140
flouride F"  mgkg 6.5 1.9 1.5 1.7 1.5
chloride cl”  mgkg 6.2 3.4 18 15 33
sulfate SO,” mg/kg 46 37 79 56 108
phosphate PO43' mg/kg 33 4.7 ND ND 5.6
Other Tests
ammonium NH,"" mg/kg 1.8 0.8 2.0 0.7 1.0
nitrate NO," mg/kg 2.1 1.4 1.6 1.3 5.9
sulfide s* qual na na na na na
Redox mV na na na na na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed
431 West Baseline Road - Claremont, CA 91711

Phone: 909.626.0967 - Fax: 909.626.3316 Page 4 of 10

Figure D-7.1.2
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Sample ID

Resistivity
as-received
saturated

pH

Electrical

Conductivity

Chemical Analyses

Cations
calcium Ca™*
magnesium Mg2+
sodium Na'*
potassium K"
Anions
carbonate CO32’
bicarbonate HCO; -
fluoride F"
chloride cl”
sulfate SO42’
phosphate ~ PO,’
Other Tests
ammonium NH4H
nitrate NO3"
sulfide s*
Redox

Table 1 - Laboratory Tests on Soil Sample(s)

MACTEC Engineering & Consulting, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0482LAB

25-May-11

G-133 G-133
@ 50" @ 62'
CL CL

Units
ohm-cm 2,840 2,080
ohm-cm 960 1,760
7.7 8.0
mS/cm 0.22 0.19
mg/kg 62 75
mg/kg 26 21
mg/kg 127 96
mg/kg 27 19
mg/kg ND ND
mg/kg 458 360
mg/kg 3.6 2.9
mg/kg 56 65
mg/kg 48 33
mg/kg ND 1.0
mg/kg 2.9 2.0
mg/kg 1.0 1.7
qual na na
mV na na

G-133

@ 74
Sandy ML /
SM

1,280
1,080

8.0

0.24

103
24
99
35

ND
360
3.8
37
186
ND

2.2
1.3
na

na

www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

G-134

@ 60"
CL/CL-CH

1,160
800

8.0

0.24

94
27
111
41

ND
515
8.8
60
53
ND

34
ND
na

na

G-134

@76
CL /CL-CH

4,000
1,840

8.1

0.13

72
16
61
5.7

12
183
53

31

31
ND

ND
ND
na

na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected
na = not analyzed

431 West Baseline Road - Claremont, CA 91711
Phone: 909.626.0967 - Fax: 909.626.3316

Page 1 of 3

Figure D-7.2.1



R | & SCHIFF

www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Samples
MACTEC Engineering, Inc.

Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0699LAB

20-Jul-11
Sample ID G-135 G-135 G-144 G-144 G-144
@ 86' @ 92" @ 10.5' @ 30.5' @ 50.5'
CL SW CL-ML CL-ML Sandy CL
Resistivity Units
as-received ohm-cm 6,000 11,600 960 1,560 1,480
saturated ohm-cm 2,800 4,400 960 1,560 1,360
pH 8.1 7.8 7.6 7.6 7.5
Electrical
Conductivity mS/cm 0.09 0.08 0.13 0.04 0.06
Chemical Analyses
Cations
calcium Ca’t  mgkg 43 42 79 25 28
magnesium Mg2+ mg/kg 15 12 17 7.5 8.3
sodium Na'* mg/kg 49 43 57 42 48
potassium K" mg/kg 6.3 7.0 7.7 2.4 49
Anions
carbonate COy” mg/kg ND ND ND ND ND
bicarbonate HCO31' mg/kg 195 156 345 79 67
fluoride F"'  mgkg 3.9 2.1 5.6 5.1 4.0
chloride cl” mgkg 13 23 2.0 6.8 13
sulfate SO, mg/kg 35 62 33 12 56
phosphate PO, mg/kg 3.1 1.7 3.8 6.3 2.5
Other Tests
ammonium  NH,"" mg/kg ND 1.1 ND ND ND
nitrate NO;" mg/kg ND 1.0 25 13 0.9
sulfide s* qual Negative Negative Negative Negative Negative
Redox mV 22 37 18 63 38

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 91711
Ph 1 909.626.0967 - Fax: 909.626.3316 .Page 7
one o Figure ]5-@;.2.2
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Sample ID

Resistivity
as-received
saturated

pH

Electrical

Conductivity

Table 1 - Laboratory Tests on Soil Samples

Chemical Analyses

Cations
calcium
magnesium
sodium
potassium
Anions
carbonate
bicarbonate
fluoride
chloride
sulfate

phosphate

Other Tests
ammonium
nitrate
sulfide
Redox

Units
ohm-cm
ohm-cm
mS/cm
Ca2+ mg/kg
Mg2+ mg/kg
Nal+ mg/kg
K1+  mg/kg
CO32- mg/kg
HCO31 mg/kg
F1- mg/kg
Cll1-  mg/kg
SO42- mg/kg
PO43- mg/kg
NH41+ mg/kg
NO31- mg/kg
S2- qual
mV

www.hdrinc.com

Corrosion Control and Condition Assessment (C3A) Department

MACTEC Engineering, Inc.

Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0647LAB

G-125

@ 56'
Clayey ML

1,640
720

7.6

0.38

125
30
213
39

ND
223
2.7
8.8
667
ND

7.2
0.6
na

na

8-Jul-11

G-125
@ 68.5'
SM

1,280
1,120

7.8

0.26

52
13
183
15

ND
317
2.5
15
249
0.5

6.5
42
na

na

G-125

@ 86'
SP

1,080
392

2.1

2.40

1,589
343
24
5.2

ND
ND
22

12
8,074
ND

4.4
ND
na

na

G-136

@ 65'
CL/CL-CH

1,640
960

7.4

0.25

83
29
121
28

ND
390
6.8
27
157
ND

1.6
0.6
na

na

G-136

@ 105'
SM

3,920
3,440

7.8

0.10

43
12
52
73

ND
113
1.7
23
82
ND

ND
23
na

na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts

ND = not detected
na = not analyzed

431 West Baseline Road - Claremont, CA 91711

Phone: 909.626.0967 - Fax: 909.626.3316

Figats DY 5.3
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www.hdrin
Corrosion Control and Condition Assessment (C3A) Depai

Table 1 - Laboratory Tests on Soil Samples
MACTEC Engineering, Inc.

Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0750LAB

29-Jul-11
Sample ID G-116 G-137 G-137 G-137 G-137
@ 35' @61 @ 73" @ 85' @ 103
CL-ML CL CH CL CH
Resistivity Units
as-received ohm-cm 960 1,680 1,120 2,560 1,800
saturated ohm-cm 880 1,680 1,120 1,800 1,440
pH 8.2 8.3 8.5 8.4 8.2
Electrical
Conductivity mS/cm 0.27 0.14 0.15 0.13 0.11
Chemical Analyses
Cations
calcium Ca"  mgkg 91 71 50 49 41
magnesium Mg2+ mg/kg 40 22 22 26 23
sodium Na"™"  mgkg 121 71 95 81 72
potassium  K'°  mg/kg 33 10 2.3 7.4 11
Anions
carbonate COy” mg/kg 6.0 9.0 30 18 9.0
bicarbonate HCO;'"™ mg/kg 208 247 247 249 224
fluoride F"  mgkg 3.5 5.4 7.0 5.3 3.8
chloride c1” mg/kg 11 20 16 34 2.9
sulfate S0, mg/kg 377 41 31 22 18
phosphate  PO,” mg/kg ND 4.0 ND ND ND
Other Tests
ammonium  NH,'" mg/kg 7.8 ND ND ND ND
nitrate NO;" mg/kg 1.0 ND 0.5 ND ND
sulfide s” qual Trace Trace Trace Negative Negative
Redox mV -33 35 -71 46 58

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 21711
Ph 1 909.626.0967 - Fax: 909.626.3316 .Page
one o Figure f)-Q;§4
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www.hdrin
Corrosion Control and Condition Assessment (C3A) Depai

Table 1 - Laboratory Tests on Soil Samples
MACTEC Engineering, Inc.

Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0750LAB

29-Jul-11
Sample ID G-138 G-138
@ 70.5' @ 80.5'
CL CH
Resistivity Units
as-received ohm-cm 11,200 2,040
saturated ohm-cm 1,560 1,800
pH 8.3 8.2
Electrical
Conductivity mS/cm 0.17 0.13
Chemical Analyses
Cations
calcium Ca®’ mg/kg 55 56
magnesium Mg2+ mg/kg 20 21
sodium Na'"  mgkg 87 79
potassium K" mg/kg 24 6.3
Anions
carbonate COy” mg/kg 21 15
bicarbonate HCO;" mg/kg 252 254
fluoride F" mg/kg 6.4 4.8
chloride cl”  mgkg 3.1 3.0
sulfate SO,” mg/kg 8.0 18
phosphate PO,” mg/kg 1.7 2.4
Other Tests
ammonium  NH,"" mg/kg 2.5 ND
nitrate NO;" mg/kg 0.5 ND
sulfide s” qual Negative Trace
Redox mV 3.6 54

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 21711
Ph 1 909.626.0967 - Fax: 909.626.3316 .Page
one o Figure ]5-0;35
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www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Samples

MACTEC Engineering, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0674LAB

14-Jul-11
Sample ID G-114 G-114 G-114 G-139 G-139
@ 77.5' @ 89' @ 100.5' @ 60' @ 70"
SP-SM ML CL-ML CL CL
Resistivity Units
as-received ohm-cm 3,200 1,240 880 1,800 2,600
saturated ohm-cm 1,760 332 248 1,800 1,880
pH 7.9 5.2 5.9 7.6 7.7
Electrical
Conductivity mS/cm 0.18 2.35 2.40 0.11 0.13
Chemical Analyses
Cations
calcium Ca”"  mgkg 59 730 629 60 61
magnesium Mg2+ mg/kg 14 571 493 13 16
sodium Na'* mg/kg 81 935 1,427 65 70
potassium  K'°  mg/kg 21 196 217 6.5 11
Anions
carbonate COy” mg/kg ND ND ND 12 9.0
bicarbonate HCO31' mg/kg 104 40 58 229 279
fluoride F"'  mgkg 1.0 3.9 0.7 3.0 2.5
chloride c1- mg/kg 13 285 625 5.0 3.4
sulfate SO,” mg/kg 256 5,751 5,688 17 14
phosphate PO,” mgkg ND ND ND 1.5 1.7
Other Tests
ammonium NH4H mg/kg 1.1 742 74 ND ND
nitrate NO;"  mg/kg 21 ND 35 ND ND
sulfide s* qual na na na na na
Redox mV na na na na na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 91711
Ph 1 909.626.0967 - Fax: 909.626.3316 .Page
one o Figure ]5-@;36
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www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Samples

MACTEC Engineering, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0674LAB

14-Jul-11
Sample ID G-139 G-189 G-189 G-189 G-189
@ 80' @ 10" @ 40' @ 70" @ 100’
CL ML SW ML CL
Resistivity Units
as-received ohm-cm 1,920 1,760 28,400 2,280 1,720
saturated ohm-cm 1,920 1,760 4,800 2,280 1,400
pH 7.9 7.6 7.6 7.3 7.2
Electrical
Conductivity mS/cm 0.14 0.06 0.04 0.04 0.05
Chemical Analyses
Cations
calcium Ca’"  mgkg 67 49 20 22 30
magnesium  Mg”"  mg/kg 15 7.8 6.2 55 6.8
sodium Na'"  mgkg 70 29 33 32 35
potassium K" mg/kg 10 35 3.2 46 10
Anions
carbonate COy” mg/kg 12 ND ND ND ND
bicarbonate HCO31' mg/kg 263 143 70 46 67
fluoride F"'  mgkg 0.9 2.5 2.8 25 3.4
chloride c1- mg/kg 10 1.7 6.3 11 5.6
sulfate SO,” mgkg 36 14 19 33 54
phosphate PO, mg/kg ND 3.6 4.7 2.0 2.1
Other Tests
ammonium NH4H mg/kg ND ND ND ND ND
nitrate NO;"  mg/kg ND 10 22 25 2.7
sulfide s* qual na na na na na
Redox mV na na na na na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 91711
Ph 1 909.626.0967 - Fax: 909.626.3316 .Page
one o Figure ]5-@;37
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Sample ID

Resistivity
as-received
saturated

pH

Electrical

Conductivity

Chemical Analyses

Cations
calcium Ca™*
magnesium Mg2+
sodium Na'*
potassium K™
Anions
carbonate CO32’
bicarbonate HCO; -
fluoride F"
chloride cl”
sulfate SO42’
phosphate ~ PO,’
Other Tests
ammonium NH4H
nitrate NO3"
sulfide s*
Redox

www.hdrinc.com

Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Sample(s)

MACTEC Engineering & Consulting, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0457LAB

13-May-11

G-118

@ 6T
Sandy G-126
ML/SM with @ 65'
tar ~ SP-SM/SM

Units

ohm-cm 4,400,000 1,680
ohm-cm 8,000 1,080
7.4 7.5
mS/cm 0.08 0.34
mg/kg 70 123
mg/kg 4.5 53
mg/kg 32 123
mg/kg 33 19
mg/kg ND ND
mg/kg ND 113
mg/kg ND 1.3
mg/kg 22 13
mg/kg 161 594
mg/kg ND ND
mg/kg 1.6 2.7
mg/kg ND 62
qual na na
mV na na

G-126
@ 85.5'
Sandy CL/SC

2,080
800

7.6

0.48

186
76
168
29

ND
299
1.6
10
829
ND

10
1.1
na

na

G-140 G-140

@ 59.5' @71
CL Sandy CL/SC

1,560 3,400
1,280 2,360
7.9 8.0
0.19 0.18
92 96

25 20

93 68
27 25
ND ND
424 323
3.1 0.6
26 22

87 130
ND ND
2.2 1.9
ND ND
na Positive

na -206

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected
na = not analyzed

431 West Baseline Road - Claremont, CA 91711
Phone: 909.626.0967 - Fax: 909.626.3316

Page 3 of 4
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www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Samples
AMEC E&I

Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0948LAB

15-Sep-11
Sample 1D G-141 G-141 G-141
@ 55' @ 65' @ 80.5'
CL CL Sandy CL
Resistivity Units
as-received ohm-cm 5,200 1,480 1,760
saturated ohm-cm 1,280 1,320 1,120
pH 7.4 7.8 8.0
Electrical
Conductivity mS/cm 0.11 0.16 0.15
Chemical Analyses
Cations
calcium Ca”" mg/kg 41 83 56
magnesium Mg* mg/kg 13 20 15
sodium Na'"  mgkg 66 83 78
potassium K" mg/kg 21 23 29
Anions
carbonate COy” mg/kg ND 6.0 ND
bicarbonate HCO;'"™ mg/kg 110 323 183
fluoride F" mg/kg ND 1.1 24
chloride cl”  mgkg 13 6.0 38
sulfate SO, mg/kg 132 48 132
phosphate  PO,” mg/kg 0.5 ND ND
Other Tests
ammonium NH,'"" mg/kg 45 2.9 3.9
nitrate NO;" mg/kg 0.5 1.8 ND
sulfide s> qual Positive Positive Positive
Redox mV -71 -115 -65

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 91711

Phone: 909.626.0967 - Fax: 909.626.3316 Page 1 of 1
Figure D-7.2.9
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Sample ID

Resistivity
as-received
saturated

pH

Electrical

Conductivity

Table 1 - Laboratory Tests on Soil Samples

Chemical Analyses

Cations
calcium
magnesium
sodium
potassium
Anions
carbonate
bicarbonate
fluoride
chloride
sulfate

phosphate

Other Tests
ammonium
nitrate
sulfide
Redox

Units
ohm-cm
ohm-cm
mS/cm
Ca2+ mg/kg
Mg2+ mg/kg
Nal+ mg/kg
K1+  mg/kg
CO32- mg/kg
HCO31 mg/kg
F1- mg/kg
Cl1-  mg/kg
SO42- mg/kg
PO43- mg/kg
NH41+ mg/kg
NO31- mg/kg
S2- qual
mV

www.hdrinc.com

Corrosion Control and Condition Assessment (C3A) Department

MACTEC Engineering, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0647LAB

G-142
@ 50.5'
CL-ML

1,320
880

7.6

0.24

95
30
91
39

ND
125
1.8
15
405
ND

1.8
2.1
na

na

8-Jul-11

G-142
@ 70.5'
Gravelly CL

5,200
1,520

7.8

0.21

102
25
74
26

ND
195
1.5
23
297
ND

ND
11
na

na

G-143
@ 20.5'
CL w/Gravel

6,000
2,600

7.6

0.07

24
5.6
74
2.6

ND
67
5.1
8.4
59
8.6

ND
41
na

na

G-143
@ 40.5'
SP/SW

144,000
4,040

7.8

0.08

29
9.2
53
54

ND
37
23
9.2
104
1.8

ND
18
na

na

G-143
@ 80.5'
Sandy ML

2,480
1,600

7.4

0.10

43
15
51
6.8

ND
49
33
21
119
2.6

ND
33
na

na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts

ND = not detected
na = not analyzed

431 West Baseline Road - Claremont, CA 91711

Phone: 909.626.0967 - Fax: 909.626.3316

FigutdDoTh’10
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www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Samples

MACTEC Engineering, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0699LAB

20-Jul-11
Sample ID G-144 G-144 G-144 G-145 G-145
@ 60.5' @ 80.5' @ 100.5' @ 31.5 @ 61.5'
Sandy CL CL SC Sandy CL Sandy CL
Resistivity Units
as-received ohm-cm 1,360 1,720 9,600 1,680 3,040
saturated ohm-cm 1,360 1,160 2,440 1,680 1,840
pH 7.5 7.5 7.6 7.7 7.8
Electrical
Conductivity mS/cm 0.06 0.06 0.05 0.05 0.09
Chemical Analyses
Cations
calcium Ca”"  mgkg 33 30 23 24 36
magnesium  Mg”"  mg/kg 10 9.0 6.8 6.3 0.5
sodium Na'"  mgkg 51 44 39 44 67
potassium K" mg/kg 5.5 4.7 6.2 3.8 6.8
Anions
carbonate COy” mg/kg ND ND ND ND ND
bicarbonate HCO31' mg/kg 67 58 43 95 140
fluoride F"'  mgkg 45 5.3 2.0 23 3.1
chloride cl” mgkg 15 13 11 8.4 13
sulfate SO, mg/kg 62 49 46 12 57
phosphate PO, mg/kg 3.1 ND 2.6 6.3 2.8
Other Tests
ammonium NH4H mg/kg ND ND ND ND ND
nitrate NO;"  mg/kg 0.5 2.1 1.5 20 3.2
sulfide s* qual Negative Negative Negative Negative Negative
Redox mV 60 31 56 80 57

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 91711

Ph :909.626.0967 - Fax: 909.626.331 . Page3.0f7
one: 909.626.096 ax: 909.626.3316 Flgurgf)-"fé.ll
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www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Samples

MACTEC Engineering, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0699LAB

20-Jul-11
G-148
Sample ID G-145 G-145 @ 80.5' G-148 G-148
@ 95.5' @ 115.5' Sandy @ 90.5' @ 110.5'
SM w/gravel Sandy CL ML/SW SM CL-ML
Resistivity Units
as-received ohm-cm 5,600 1,000 1,680 2,040 1,160
saturated ohm-cm 2,840 1,000 1,680 1,920 1,160
pH 7.8 8.3 8.0 7.7 7.8
Electrical
Conductivity mS/cm 0.06 0.15 0.07 0.07 0.07
Chemical Analyses
Cations
calcium Ca’"  mgkg 22 65 28 29 32
magnesium  Mg®  mg/kg 6.4 15 8.7 9.1 9.2
sodium Na'"  mg/kg 42 75 46 44 51
potassium K" mg/kg 3.8 22 3.8 5.0 7.0
Anions
carbonate COy” mg/kg ND ND ND ND ND
bicarbonate HCO31' mg/kg 58 253 67 52 125
fluoride F"'  mgkg 3.1 5.1 3.2 3.1 49
chloride c1- mg/kg 15 10 18 17 4.5
sulfate SO,” mg/kg 50 122 65 68 43
phosphate PO, mg/kg 2.9 2.0 2.9 2.8 5.1
Other Tests
ammonium NH4H mg/kg ND ND ND ND ND
nitrate NO;"  mg/kg 1.9 ND 2.9 1.9 0.9
sulfide s* qual Negative Negative Negative Negative Negative
Redox mV 66 28 43 99 47

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 91711

Ph :909.626.0967 - Fax: 909.626.331 . Page 4017
one: 909.626.096 ax: 909.626.3316 Flgurgf)-"?.&u
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www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Samples

AMEC E&I
Westside Subway Extension
Your #4953-10-1561, HDR|Schiff #11-0699LAB

20-Jul-11
Sample ID G-144 G-145 G-145 G-145 G-145
@ 100.5' @ 31.5' @ 61.5' @ 95.5' @ 115.5'

SC Sandy CL Sandy CL  SM w/gravel Sandy CL

Resistivity Units
as-received ohm-cm 9,600 1,680 3,040 5,600 1,000
saturated ohm-cm 2,440 1,680 1,840 2,840 1,000
pH 7.6 7.7 7.8 7.8 8.3
Electrical
Conductivity mS/cm 0.05 0.05 0.09 0.06 0.15

Chemical Analyses

Cations
calcium Ca’"  mgkg 23 24 36 22 65
magnesium  Mg”"  mg/kg 6.8 6.3 0.5 6.4 15
sodium Na'"  mgkg 39 44 67 42 75
potassium  K'°  mg/kg 6.2 3.8 6.8 3.8 22
Anions
carbonate COy” mg/kg ND ND ND ND ND
bicarbonate HCO31' mg/kg 43 95 140 58 253
fluoride F"'  mgkg 2.0 2.3 3.1 3.1 5.1
chloride cl” mgkg 11 8.4 13 15 10
sulfate SO,” mgkg 46 12 57 50 122
phosphate PO, mg/kg 2.6 6.3 2.8 2.9 2.0
Other Tests
ammonium NH4H mg/kg ND ND ND ND ND
nitrate NO;" mg/kg 1.5 20 3.2 1.9 ND
sulfide S* qual Negative Negative Negative Negative Negative
Redox mV 56 80 57 66 28

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 91711

Ph :909.626.0967 - Fax: 909.626.331 . Page2.0f2
one: 909.626.096 ax: 909.626.3316 Flgurgf)-";)&.l?)



R | & SCHIFF

Sample ID

Resistivity
as-received
saturated

pH

Electrical

Conductivity

Table 1 - Laboratory Tests on Soil Samples

Chemical Analyses

Cations
calcium
magnesium
sodium
potassium
Anions
carbonate
bicarbonate
fluoride
chloride
sulfate

phosphate

Other Tests
ammonium
nitrate
sulfide
Redox

Units
ohm-cm
ohm-cm
mS/cm
Ca2+ mg/kg
Mg2+ mg/kg
Nal+ mg/kg
K1+  mg/kg
CO32- mg/kg
HCO31 mg/kg
F1- mg/kg
Cll1-  mg/kg
SO42- mg/kg
PO43- mg/kg
NH41+ mg/kg
NO31- mg/kg
S2- qual
mV

www.hdrinc.com

Corrosion Control and Condition Assessment (C3A) Department

MACTEC Engineering, Inc.

Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0647LAB

G-146

@, 66'
CL-ML
w/Sand

1,280
1,120

7.3

45
13
69
7.8

ND
79
3.7
19
134
2.5

ND
2.8
na

na

8-Jul-11

G-146
@ 78.5'
Clayey ML

4,800
1,840

7.0

0.09

39
11
51
13

ND
79
3.1
11
94
2.1

ND
1.1
na

na

G-166

@57
CL/CL-CH

1,360
1,040

6.5

0.09

32
10
73
10

ND
67
7.4
23
79
5.6

ND
6.0
na

na

S-103A
@ 86-87'
ML

1,360
408

6.9

1.20

164
106
827
168

ND
201
ND
349

1,637
ND

62
0.7
na

na

S-103A
@ 111-112'
ML

1,160
244

5.0

2.39

481
320
1,748
321

ND
ND
ND
599

5,384
ND

107
105
na

na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts

ND = not detected
na = not analyzed

431 West Baseline Road - Claremont, CA 91711

Phone: 909.626.0967 - Fax: 909.626.3316

Figutd D70 14
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www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Samples

MACTEC Engineering, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0699LAB

20-Jul-11
G-148
Sample ID G-145 G-145 @ 80.5' G-148 G-148
@ 95.5' @ 115.5' Sandy @ 90.5' @ 110.5'
SM w/gravel Sandy CL ML/SW SM CL-ML
Resistivity Units
as-received ohm-cm 5,600 1,000 1,680 2,040 1,160
saturated ohm-cm 2,840 1,000 1,680 1,920 1,160
pH 7.8 8.3 8.0 7.7 7.8
Electrical
Conductivity mS/cm 0.06 0.15 0.07 0.07 0.07
Chemical Analyses
Cations
calcium Ca’"  mgkg 22 65 28 29 32
magnesium  Mg®  mg/kg 6.4 15 8.7 9.1 9.2
sodium Na'* mg/kg 42 75 46 44 51
potassium K" mg/kg 3.8 22 3.8 5.0 7.0
Anions
carbonate COy” mg/kg ND ND ND ND ND
bicarbonate HCO31' mg/kg 58 253 67 52 125
fluoride F"'  mgkg 3.1 5.1 3.2 3.1 49
chloride cl- mg/kg 15 10 18 17 4.5
sulfate SO, mgkg 50 122 65 68 43
phosphate PO, mg/kg 2.9 2.0 2.9 2.8 5.1
Other Tests
ammonium NH4H mg/kg ND ND ND ND ND
nitrate NO;"  mg/kg 1.9 ND 2.9 1.9 0.9
sulfide s* qual Negative Negative Negative Negative Negative
Redox mV 66 28 43 99 47

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 91711

Ph :909.626.0967 - Fax: 909.626.331 . Page 4017
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www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Samples

MACTEC Engineering, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0699LAB

20-Jul-11
Sample ID G-148 G-200 Alt G-200 Alt G-200 Alt G-200 Alt
@ 120.5' @ 70.5' @ 80.5' @ 90.5' @ 100.5'
SC Sandy CL SC CL/ML Sandy CL
Resistivity Units
as-received ohm-cm 4,800 2,200 3,880 1,760 1,760
saturated ohm-cm 1,440 2,200 3,400 1,760 640
pH 7.7 8.1 8.1 8.1 8.5
Electrical
Conductivity mS/cm 0.11 0.09 0.09 0.18 0.31
Chemical Analyses
Cations
calcium Ca’"  mgkg 63 67 58 92 156
magnesium Mg2+ mg/kg 12 11 12 19 37
sodium Na'"  mgkg 69 46 43 70 104
potassium K" mg/kg 13 5.6 13 24 52
Anions
carbonate COy” mg/kg ND 18 18 12 ND
bicarbonate HCO31' mg/kg 259 160 160 302 290
fluoride F" mg/kg 3.6 47 2.7 4.8 3.9
chloride cl” mgkg 34 6.3 3.8 5.3 4.7
sulfate SO, mg/kg 66 26 17 65 504
phosphate PO, mg/kg 2.0 ND 1.9 ND ND
Other Tests
ammonium  NH,'" mg/kg ND ND ND ND 0.6
nitrate NO;" mg/kg ND 1.8 0.7 0.7 ND
sulfide s* qual Negative Negative Negative Negative Positive
Redox mV 20 28 9 43 -163

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1: soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 91711

Ph :909.626.0967 - Fax: 909.626.331 . Page 5017
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Table 1 - Laboratory Tests on Soil Sample(s)

MACTEC
Westside Extension
Your #4953-10-1561, SA #11-0229LAB

3-Mar-11

Samp]e 1D 161 161 162
@ 70' @ 110 @ 60'
CL CL/CL-CH CL with Sand

Resistivity Units
as-received ohm-cm 1,600 1,200 2,200
saturated ohm-cm 1,400 1,120 1,000
pH 7.8 7.7 7.7

Electrical

Conductivity mS/cm 0.08 0.05 0.08

Chemical Analyses

Cations
calcium Ca™ mg/kg 34 25 46
magnesium Mg2+ mg/kg 9.4 8.4 11
sodium Na'* mg/kg 62 50 50
potassium K" mg/kg 6.9 3.1 11
Anions
carbonate CO,” mg/kg ND ND ND
bicarbonate HCO31' mg/kg 116 64 110
fluoride F- mg/kg 6.2 6.2 4.6
chloride cl”  mgkg 93 6.3 15
sulfate SO, mg/kg 82 36 79
phosphate PO, mg/kg 6.1 5.2 0.6
Other Tests
ammonium  NH,' mg/kg ND ND ND
nitrate NO;"  mg/kg 2.6 1.8 2.8
sulfide s* qual na na na
Redox mV na na na

www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

162

@ 93'
CL/CL-CH

1,400
1,120

7.6

0.06

34
9.3
47
5.8

ND
82
53
23
30
24

ND
4.7
na

na

164

@ 30’
Clayey ML

1,800
1,720

7.5

0.08

25
5.6
91
3.1

ND
92
1.8
29
62

17

ND
0.5
na

na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.

mg/kg = milligrams per kilogram (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts
ND = not detected

na = not analyzed
431 West Baseline Road - Claremont, CA 921711

Phone: 909.626.0967 - Fax: 909.626.3316

Page 1 of 2
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Table 1 - Laboratory Tests on Soil Sample(s)
MACTEC

Westside Extension
Your #4953-10-1561, SA #11-0229LAB

3-Mar-11
Sample ID 164 164 181 181
@ 54.5' @ 75' @ 100' @ 110’
CL SP CL ML with Sand
Resistivity Units
as-received ohm-cm 1,080 4,800 1,400 2,680
saturated ohm-cm 600 3,200 960 2,280
pH 7.4 7.8 7.6 7.5
Electrical
Conductivity mS/cm 0.17 0.07 0.06 0.04
Chemical Analyses
Cations
calcium Ca™ mg/kg 72 21 39 21
magnesium Mg2+ mg/kg 20 5.1 10 5.5
sodium Na'"  mgkg 87 58 53 42
potassium K" mg/kg 16 4.6 7.6 5.5
Anions
carbonate CO,” mg/kg ND ND ND ND
bicarbonate HCO31' mg/kg 387 64 73 46
fluoride F- mg/kg 4.7 2.6 7.5 6.0
chloride cl”  mgkg 37 20 22 19
sulfate SO, mg/kg 26 61 21 16
phosphate  PO,” mg/kg ND 4.7 2.0 3.4
Other Tests
ammonium  NH,"" mg/kg ND ND ND ND
nitrate NO;"  mgkg 42 2.8 5.2 5.4
sulfide s* qual na na na na
Redox mV na na na na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed
431 West Baseline Road - Claremont, CA 921711

Phone: 909.626.0967 - Fax: 909.626.3316 Page 2 of 2
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Sample ID

Resistivity
as-received
saturated

pH

Electrical

Conductivity

Chemical Analyses

Cations
calcium Ca™*
magnesium Mg2+
sodium Na'*
potassium K"
Anions
carbonate CO32’
bicarbonate HCO; -
fluoride F"
chloride cl”
sulfate SO42’
phosphate PO,
Other Tests
ammonium NH4H
nitrate NO3"
sulfide s*
Redox

www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Sample(s)

MACTEC Engineering & Consulting, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0482LAB

25-May-11

G-165 G-165
@ 67 @ 109'
CL SC

Units
ohm-cm 1,000 810
ohm-cm 600 680
7.7 7.8
mS/cm 0.24 0.42
mg/kg 106 189
mg/kg 13 24
mg/kg 123 172
mg/kg 16 18
mg/kg ND ND
mg/kg 329 256
mg/kg 3.6 2.7
mg/kg 172 432
mg/kg 8.8 53
mg/kg ND ND
mg/kg ND 0.8
mg/kg 7.4 ND
qual na na
mV na na

S-108
@ 63-64'
ML/CL

1,880
1,040

8.2

0.18

73
19
94
20

ND
381
7.9
48
27
2.0

ND
1.0
na

na

S-108
@ 75.5'-76.5'
CL/CH

4,000
1,560

8.0

0.15

74
17
76
6.8

12
226
5.6
43
24
ND

ND

na

na

S-108
@ 82-83'
ML/CL

2,320
1,560

8.0

0.15

71
19
76
6.2

9.0
245
4.3
38
14
ND

ND
ND
na

na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected
na = not analyzed

431 West Baseline Road - Claremont, CA 91711
Phone: 909.626.0967 - Fax: 909.626.3316

Page 2 of 3

Figure D-7.2.19



R | & SCHIFF

Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Sample(s)

MACTEC Engineering & Consulting, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0482LAB

25-May-11
Sample ID S-108
@ 97-98'
CL/SC
Resistivity Units
as-received ohm-cm 2,680
saturated ohm-cm 1,800
pH 8.0
Electrical
Conductivity mS/cm 0.14
Chemical Analyses
Cations
calcium Ca™ mg/kg 57
magnesium Mg2+ mg/kg 18
sodium Na'"  mg/kg 79
potassium K" mg/kg 7.2
Anions
carbonate CO,” mg/kg ND
bicarbonate HCO31' mg/kg 311
fluoride F" mg/kg 2.7
chloride cl” mgkg 39
sulfate SO,” mg/kg 11
phosphate PO,” mg/kg ND
Other Tests
ammonium  NH," mg/kg ND
nitrate NO;" mg/kg ND
sulfide s* qual na
Redox mV na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed
431 West Baseline Road - Claremont, CA 91711

Phone: 909.626.0967 - Fax: 909.626.3316 Page 3 of 3
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Sample ID

Resistivity
as-received
saturated

pH

Electrical
Conductivity

Chemical Analyses

Cations
calcium
magnesium
sodium
potassium
Anions
carbonate
bicarbonate
fluoride
chloride
sulfate

phosphate

Other Tests
ammonium
nitrate
sulfide
Redox

2+
Ca

Mg
NaH
K1+

2+

CO>

HCO,"
F"

cl-
SO,
PO,

2-

1+

NH,
NO,"”

www.hdrinc.com

Corrosion Control and Condition Assessment (C3A) Department

Table 1 - Laboratory Tests on Soil Samples

AMEC E&I

Westside Subway Extension

Your #4953-10-1561, HDR|Schiff #11-0633LAB

S-109
@ 30-31"
CL

Units
ohm-cm 1,480
ohm-cm 1,480
6.7
mS/cm 0.07
mg/kg 24
mg/kg 7.6
mg/kg 64
mg/kg 2.4
mg/kg ND
mg/kg 76
mg/kg 4.0
mg/kg 15
mg/kg 53
mg/kg 2.0
mg/kg ND
mg/kg ND
qual na
mV na

7-Jul-11

S-109
@ 53-54
CL

1,440
1,200

7.1

0.06

24
7.8
46
6.7

ND
73
43
8.8
49
2.7

ND
1.6
na

na

S-109
@ 65-66'
ML

1,640
1,160

7.0

0.10

37
11
58
6.6

ND
82
4.1
17
84
2.0

ND
ND
na

na

S-109
@ 77-78'
ML

4,200
2,520

7.2

0.06

27
7.6
41
5.6

ND
61
4.7
12
56
2.0

ND
0.8
na

na

S-109
@ 92-93'
ML

2,440
2,400

4.0

0.08

30.8
9.2
46
5.8

ND
70
2.6
20
79
1.6

ND
ND
na

na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts

ND = not detected
na = not analyzed

431 West Baseline Road - Claremont, CA 91711

Phone: 909.626.0967 - Fax: 909.626.3316
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Sample ID

Resistivity
as-received
saturated

pH

Electrical

Conductivity

Chemical Analyses

Cations
calcium Ca™*
magnesium Mg2+
sodium Na'*
potassium K™
Anions
carbonate CO32’
bicarbonate HCO; -
fluoride F"
chloride cl”
sulfate SO42’
phosphate ~ PO,’
Other Tests
ammonium NH4H
nitrate NO3"
sulfide s*
Redox

Table 1 - Laboratory Tests on Soil Sample(s)

MACTEC Engineering & Consulting, Inc.
Westside Extension
Your #4953-10-1561, HDR|Schiff #11-0498LAB

31-May-11

S-107 S-107
@ 102-103' @ 121-122'
ML ML

Units
ohm-cm 3,480 3,400
ohm-cm 480 800
8.0 8.2
mS/cm 0.58 0.29
mg/kg 244 113
mg/kg 102 43
mg/kg 124 80
mg/kg 68 79
mg/kg ND 9.0
mg/kg 354 245
mg/kg 1.1 2.5
mg/kg 57 48
mg/kg 921 318
mg/kg ND ND
mg/kg 12 33
mg/kg 1.1 ND
qual na Trace
mV na -97

S-111
@ 52-53'
CL w/sand

1,920
760

7.6

0.12

40
11
60
6.3

ND
92
4.6
45
39
1.3

ND
34
na

na

www.hdrinc.com
Corrosion Control and Condition Assessment (C3A) Department

S-111
@ 81-82'
SM

5,200
3,280

7.9

0.06

19
53
52
5.1

ND
43
2.1
32
50
3.1

ND
1.0
na

na

G-130

@ 45'
Sandy CL

1,280
880

8.0

0.39

95
40
248
44

12
231
2.0
40
554
ND

2.2
ND
na

na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected
na = not analyzed

431 West Baseline Road - Claremont, CA 91711
Phone: 909.626.0967 - Fax: 909.626.3316

Page 2 of 3
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Introduction

The existing subway system is owned and operated by Los Angeles County Metropolitan
Transportation Authority (MTA) and provides public transportation throughout the City of
Los Angeles, and surrounding areas.

The proposed tunnel configuration for the subway consists of dual 18-foot-10-inch
diameter tunnels of the same length and at the same depth, separated horizontally by
approximately 20 feet. Tunnels will be constructed in a side-by-side configuration using
either a slurry-shield tunnel boring machine (Slurry TBM) or an earth pressure balance
tunnel boring machine (EPB TBM).

Tunnel Reach 4 is the portion of the tunnel alignment between the proposed Tail Tracks in
Section 1 (just west of the Wilshire/La Cienega Station) and the proposed Wilshire/Rodeo
Station. Tunnel Reach 5 is the portion of the tunnel alignment between the proposed
Wilshire/Rodeo and Century City Constellation Stations. Based on the current plans dated
June 2015, the tunnels in Reaches 4 and 5 are about 1.03 and 1.10 miles long,
respectively. The depth to tunnel invert varies from 65 to 110 feet below ground surface
(bgs) in Tunnel Reach 4 and from 80 to 135 feet bgs in Tunnel Reach 5. In addition, cross-
passages between the tunnels are typically spaced at about 800 feet along the alignment.
Excavations of cross-passages are performed using conventional methods.

Ground water was encountered at depths of about 24 to 64.5 feet below ground surface.
The tunnel will include pre-cast concrete segments, utility piping (if any), concrete lining for
cross passages, and steel lining in contact with soil.

An analysis of soil corrosivity along Reaches 4 and 5 alignments was requested.
Laboratory tests on the soil samples provided by AMEC Foster Wheeler (AMEC) have
been completed. A total of 40 samples were selected by AMEC for analysis: 32 samples
from Reach 4 and Reach 5 were tested by HDR Engineering, Inc. (HDR), 4 samples were
originally tested by AP Engineering, Inc. (AP), and an additional 4 samples were tested by
AP on October 22, 2015. HDR assumes that the samples selected are representative of
the most corrosive soils at the site.

The scope of this study is limited to a determination of soil corrosivity, estimated corrosion
rates and Romanoff similitude analysis for metal loss of steel exposed to on-site soils, and
general corrosion control recommendations for materials planned for construction. A study
of the impact of the DC powered heavy rail system was not detailed as part of the scope

work in this project. This report has been revised to include a Romanoff similitude analysis

Figure D-7.3.2
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and provide additional recommendations for materials planned for construction. This
report was revised a second time to address additional soil sample test results that
became available.

Laboratory Soil Corrosivity Tests

The electrical resistivity of each sample was measured in a soil box per ASTM G187 in its
as-received condition and again after saturation with distilled water. Resistivities are at
about their lowest value when the soil is saturated. The pH of the saturated samples was
measured per CTM 643. A 5:1 water:soil extract from each sample was chemically
analyzed for the major soluble salts commonly found in soil per ASTM D4327, ASTM
D6919, and Standard Method 2320-B*. Sulfide and oxidation-reduction (redox) potential
were determined on samples from borings G-135, G-137, G-140 and G-141 from Reach 4;
G-145 and G-148 from Reach 5 per ASTM G200 and AWWA C105 Appendix A.
Laboratory analysis was performed under various HDR laboratory numbers in 2011:
11-0457LAB, 11-0482LAB, 11-0647LAB, 11-0699LAB, 11-0750LAB, and 11-0948LAB for
Reach 4 and 11-0229LAB, 11-0482LAB, 11-0498LAB, 11-0633LAB, 11-0647LAB, and
11-0699LAB for Reach 5. The test results are summarized in the attached Table 1 and
Table 2.

Laboratory testing conducted by AP on April 20, 2015, under job #15-0361 was reportedly
performed per CTM 643 for resistivity and pH, CTM 417 for sulfate concentration, and
CTM 422 for chloride concentration. Additional testing conducted by AP on October 22,
2015, was completed under job #15-1004. The provided test results are shown in the
attached Table 3 and 4.

Soil Corrosivity

A major factor in determining soil corrosivity is electrical resistivity. The electrical resistivity
of a soil is a measure of its resistance to the flow of electrical current. Corrosion of buried
metal is an electrochemical process in which the amount of metal loss due to corrosion is
directly proportional to the flow of electrical current (DC) from the metal into the soil.
Corrosion currents, following Ohm's Law, are inversely proportional to soil resistivity.

! American Public Health Association (APHA). 2012. Standard Methods of Water and Wastewater. 22nd ed. American Public
Health Association, American Water Works Association, Water Environment Federation publication. APHA, Washington D.C.

Figure D-7.3.3
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Lower electrical resistivities result from higher moisture and soluble salt contents and
indicate corrosive soil.

A correlation between electrical resistivity and corrosivity toward ferrous metals is:?

Soil Resistivity

_ _ Corrosivity Category
in ohm-centimeters

Greater than 10,000 Mildly Corrosive
2,001 to 10,000 Moderately Corrosive
1,001 to 2,000 Corrosive
0 to 1,000 Severely Corrosive

Other soil characteristics that may influence corrosivity towards metals are pH, soluble salt
content, soil types, aeration, anaerobic conditions, and site drainage.

Electrical resistivities were in the mildly corrosive to corrosive categories with as-received
moisture. When saturated, the resistivities were in the moderately to severely corrosive
categories. Some as-received resistivities were near their saturated values.

Soil pH values varied from 6.5 to 8.4. This range is slightly acidic to moderately alkaline.®
These values do not particularly increase soil corrosivity. Soil with a pH range of 6.5t0 7.5
can support sulfate-reducing bacteria.*

The soluble salt content of the samples ranged from low to moderate.

Additional testing results reported boring G-406@110.5 feet as having sulfate salts as the
predominant constituent. High concentrations of sulfate, as was measured in this soil
sample, can react with components in concrete to cause degradation and reduced
strength in a mechanism known as sulfate attack.

Ammonium and nitrate were detected in low concentrations.

Sulfide, which is aggressive to copper and ferrous metals, was found to be present in a
gualitative test performed on the samples from borings G-140 and G141 from Reach 4.

2 Romanoff, Melvin. Underground Corrosion, NBS Circular 579. Reprinted by NACE. Houston, TX, 1989, pp. 166—167.
® Romanoff, Melvin. Underground Corrosion, NBS Circular 579. Reprinted by NACE. Houston, TX, 1989, p. 8.

* ANS/AWWA C105 Appendix A

Figure D-7.3.4
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The negative redox potential measured on the samples indicates reducing conditions in
which anaerobic, sulfide-producing bacteria are active.

The variation in soil types and soil resistivities of an order of magnitude or more can create
differential-aeration corrosion cells that would affect all metals.

Corrosion Loss for Steel Exposed to Solls

Corrosion rates of metals in soils depend on construction details, soil moisture, etc., in
addition to soil corrosivity, and are, therefore, difficult to predict. Data for corrosion of
ferrous metals in a variety of soils was compiled by Melvin Romanoff of the National
Bureau of Standards in a Circular 579 entitled Underground Corrosion. The basic
methodology was to identify the representative soil characteristics most likely to be
encountered at the project site and then use the data presented in Circular 579 to
calculate the corrosion rates based upon the similitude between the soils documented
and the soils anticipated at the site.

It is assumed for this evaluation that the steel tunnel lining will not come into contact
with concrete. The pH differential created by the steel in partial contact with both soil
and concrete would significantly increase the corrosion rate of the steel near the
concrete/soil boundary that is not accounted for in this analysis.

Based on the laboratory results on 32 soil samples, Soil 2 listed in Table 6 of
Romanoff's Circular 579 was selected as the soil of similar composition for bare steel.
Based on Soil 2, a factor of safety of 2.0 and single-sided corrosion, a uniform
corrosion rate of approximately 1.36 mils per year (mpy) was estimated for bare steel
lining exposed to site soils.

Uniform corrosion is not the only type of corrosion that can occur on buried metals.
Localized corrosion in the form of pitting can also occur. This localized attack is an
exacerbated form of corrosion. In the case of steel lining, pitting corrosion would be such
that perforation of the steel lining could occur. Pitting rates were investigated using
similitude analysis of the tested soil samples. Based on soil 2, a factor of safety of 2.0,
a single-sided pitting corrosion rate of approximately 6.60 mpy was estimated for bare
steel lining exposed to site soils.

Figure D-7.3.5
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Conclusions

This soil is classified as severely corrosive to ferrous metals, severe for sulfate attack on
concrete, and could subject metal to microbial induced corrosion.

It is estimated that the uniform and pitting corrosion rates for bare steel exposed to on-site
soils is approximately 1.36 mpy and 6.60 mpy, respectively.

A study of the impact of the DC powered heavy rail system was not detailed as part of the
scope work in this project. Such a study should be pursued.

Due to the nature and magnitude of the project and the long design service life
requirements, tolerance for corrosion on all project components is low. Based on the need
for high reliability and the corrosivity considerations discussed above, it is clear that
corrosion protection must be provided for the components exposed to the environment
discussed with consideration given to the level of risk and practicality.

Corrosion Control Recommendations

The life of buried materials depends on thickness, strength, loads, construction details, soil
moisture, etc., in addition to soil corrosivity, and is, therefore, difficult to predict. Of more
practical value are corrosion control methods that will increase the life of materials that
would be subject to significant corrosion.

The following recommendations are based on the soil conditions discussed in the Soil
Corrosivity section above. Unless otherwise indicated, these recommendations apply to
the entire site or alignment.

DC Stray Current

A study of the impact of the DC powered heavy rail system was not detailed as part of the
scope work in this project. It is recommended that the client pursue such a study in order
to take the necessary precautions to avoid the deleterious effects known to result from DC
stray current.

Tunnel

Prestressed Concrete Segments
1. Protect concrete structures and pipe from sulfate attack in soil with a severe sulfate
concentration, 0.20 to 2.0 percent. Use ASTM C150 Type V cement, a maximum

Figure D-7.3.6
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water/cement ratio of 0.45, and minimum strength of 4,500 psi per applicable code.
5,6,7

2. Standard concrete cover over the reinforcing steel may be used for prestressed
concrete segments in contact with these soils due to the low chloride
concentration'! found onsite.

3. Due to the high ground water table encountered along the alignment, cyclical or
continual wetting may be an issue. Any contact between prestressed concrete
segments and ground water should be prevented. Contact can be prevented with an
impermeable waterproofing system.

Pre-Cast Concrete Segments

1. Itis assumed that pre-cast concrete segments will contain about 8 sacks of
ASTM C150 Type V cement per cubic yard of concrete, a water/cement ratio not
exceeding 0.45, and a minimum of 2 inches of concrete cover. No further corrosion
control measures are required for such segments.

2. Any contact between pre-cast concrete segments and ground water should be
prevented. Contact can be prevented with an impermeable waterproofing system.

Cast-in-Place Concrete (Lining for Cross Passages)

1. Protect concrete structures and pipe from sulfate attack in soil with a severe sulfate
concentration, 0.20 to 2.0 percent. Use ASTM C150 Type V cement, a maximum

water/cement ratio of 0.45, and minimum strength of 4,500 psi per applicable code.
12,13,14

® 2012 International Building Code (IBC) Section 1904.3

® 2012 International Residential Code (IRC) which refers to American Concrete Institute (ACI) 318 Table 19.3.2.1
72013 California Building Code (CBC) which refers to American Concrete Institute (ACI) 318 Table 19.3.2.1

1 AWWA Manual M9, Concrete Pressure Pipe

122012 International Building Code (IBC) Section 1904.3

1% 2012 International Residential Code (IRC) which refers to American Concrete Institute (ACI) 318 Table 19.3.2.1

142013 California Building Code (CBC) which refers to American Concrete Institute (ACI) 318 Table 19.3.2.1

Figure D-7.3.7
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2. Standard concrete cover over reinforcing steel may be used for cast-in-place concrete
lining in contact with these soils due to the low chloride concentration18 found onsite.

3. Due to the high ground water table encountered at this site, cyclical or continual
wetting may be an issue. Any contact between cast-in-place concrete lining and
ground water should be prevented. Contact can be prevented with an impermeable
waterproofing system.

Steel Lining (Seismic Zones)

1. Steel is most susceptible to corrosion in disturbed soil where oxygen is available.
Choose one of the following corrosion control alternatives.

ALTERNATIVE 1: DIELECTRICALLY COAT STEEL LINING

Coat the steel lining with epoxy or polyurethane intended for underground use.
Abrasive blast and apply to 25-mil thickness per the coating manufacturer's
recommendations. Provide shop and field NACE CIP Level 3 coating
inspection.

ALTERNATIVE 2: CONCRETE-ENCASE STEEL LINING

Provide full concrete encasement of the steel lining such that there is no soll
contact of the steel. Avoid partial concrete encasement to eliminate the
formation of unfavorable pH concentration cells. If partial concrete encasement
is unavoidable, then provide a dielectric coating per alternative 1 prior to
concrete encasement.

ALTERNATIVE 3: CORROSION ALLOWANCE FOR BARE STEEL LINING

Provide a corrosion allowance of 6.6 mils (0.0066 inches) per year for the
duration of the projected tunnel service life.

High-Density Polyethylene (HDPE) Liners and Rubber Gaskets
1. Avoid gouges, scratches, rock impingements and other stress concentrations.

2. Ensure that welded joints are fully-fused.

'® Design Manual 303: Concrete Cylinder Pipe. Ameron. p.65

Figure D-7.3.8
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3. Protect the materials from long-term exposure to sunlight, elevated temperatures,
and strong oxidants.

4. Perform additional exposure tests if the materials will be exposed to any soil that
contains transition metals, such as those potentially from mining operation spoils.

Utilities (if any)
Steel Pipe
Implement all the following measures.

1. Underground steel pipe with rubber gasketed, mechanical, grooved end, or other
nonconductive type joints should be bonded for electrical continuity. For pipe
diameters less than 18 inches use two joint bonds. For pipe diameters greater than
or equal to 18 inches use three joint bonds. Electrical continuity is necessary for
corrosion monitoring and cathodic protection.

2. Install corrosion monitoring test stations to facilitate corrosion monitoring and the
application of cathodic protection:

a. Two- or four-wire test stations at each end of the pipeline depending on
how the pipe terminates.

b. Four-wire test stations at all buried insulating joints.
c. Four-wire test stations at each end of all casings.

d. Two-wire test stations at other locations as necessary so the interval
between test stations does not exceed 1,200 feet.

Where 4-wire test stations are required, use wires of difference size or insulation
color for identification. Each wire should be independently welded or pin-brazed to
the pipe.

3. To prevent dissimilar metal corrosion cells and to facilitate the application of
cathodic protection, electrically isolate each buried steel pipeline per
NACE SP0286 from:

a. Pumping plants.

Figure D-7.3.9
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b. Reservoirs.

c. Flow meters.

d. Motorized operated valves.

e. Dissimilar metals.

f. Dissimilarly coated piping (cement-mortar vs. dielectric).
g. Above ground steel pipe.

h. All existing piping.

Insulated joints should be placed above grade or in vaults where possible. Wrap all
buried insulators with wax tape per AWWA C217.

4. Prevent contact between the steel pipe and concrete and/or reinforcing steel, such
as at wall penetrations and thrust blocks, with such items as plastic sleeves, rubber
seals, or 20 mil plastic tape.

5. Apply a suitable dielectric coating intended for underground use such as:
a. Polyurethane per AWWA C222 or
b. Extruded polyethylene per AWWA C215 or
c. A tape coating system per AWWA C214 or
d. Hot applied coal tar enamel per AWWA C203 or
e. Fusion bonded epoxy per AWWA C213.

6. Buried steel and iron pipe, fittings, and valves in appurtenances, such as air valves
and blowoffs, should be coated with a material listed above or with coal-tar epoxy,
wax tape, moldable sealant, or equivalent. If copper is used, electrically insulate it
from the steel with an insulating joint or with a dielectric union and protect as
described below.

7. Apply cathodic protection to steel piping as per NACE SP0169.

8. To ensure that corrosion control is properly designed, preliminary construction
drawings should be reviewed by a qualified corrosion engineer.

Figure D-7.3.10
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9. After the pipeline is backfilled, but before the construction contract is completed,
the pipeline should be tested to ensure that the joint bonds are intact and test
stations properly installed. Also, native pipe-to-soil potentials should be measured
and recorded. These data will be useful in determining if pipeline conditions
change in the future.

Iron Pipe
Implement all the following measures:

1. To prevent dissimilar metal corrosion cells and to facilitate the application of
cathodic protection, electrically isolate each buried iron pipeline per NACE SP0286
from:

a. Pumping systems.

b. Flow meters.

c. Motorized operated valves.

d. Dissimilar metals.

e. Dissimilarly coated piping (cement-mortar vs. dielectric).
f. Above ground iron pipe.

g. All existing piping.

Insulated joints should be placed above grade or in vaults where possible. Wrap all
buried insulators with wax tape per AWWA C217.

2. Bond all nonconductive type joints for electrical continuity. Electrical continuity is
necessary for corrosion monitoring and cathodic protection. For pipe diameters
less than 18 inches use two joint bonds. For pipe diameters greater than or equal
to 18 inches use three joint bonds. Electrical continuity is necessary for corrosion
monitoring and cathodic protection.

3. Install corrosion monitoring test stations to facilitate corrosion monitoring and the
application of cathodic protection:

a. Two- or four-wire test stations at each end of the pipeline depending on
how the pipe terminates.

Figure D-7.3.11
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7.

b. Four-wire test stations at all buried insulating joints.
c. Four-wire test stations at each end of all casings.

d. Two-wire test stations at other locations as necessary so the interval
between test stations does not exceed 1,200 feet.

Where 4-wire test stations are required, use wires of difference size or insulation
color for identification. Each wire should be independently welded or pin-brazed to
the pipe.

Use iron pipe, fittings, and valves in appurtenances to the extent possible to avoid
creating dissimilar metal corrosion cells. Steel appurtenances such as bolts should
be coated with wax tape per AWWA C217. If copper is used, electrically isolate it
from the iron and protect as described below.

Prevent contact between iron and concrete including reinforcing steel, using such
items as plastic sleeves, rubber seals, two layers of 8 mil thick polyethylene plastic,
or 20 mil plastic tape.

Conditions on-site have the potential to create a uniquely severe environment, as
defined by AWWA C105 Appendix A. In these rare circumstances, a coating
system, including polyethylene encasement, is NOT advisable.

Apply cathodic protection to cast and ductile iron piping as per NACE SP0169.

Copper Pipe

Implement all the following measures:

1.

Electrically insulate underground copper pipe from dissimilar metals and from
above ground copper pipe with insulating devices per NACE SP0286.

Electrically insulate cold water piping from hot water piping systems.
Protect buried copper tubing by one of the following measures:

a. Prevention of soil contact. Soil contact may be prevented by placing the
tubing above ground or encasing the tubing using PVC pipe with solvent-
welded joints.

Figure D-7.3.12
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b. Installation of a factory-coated copper pipe with a
minimum 25-mil thickness such as Kamco’s Aqua
Shield™, Mueller’s Streamline Protec™, or equal. The
coating must be continuous with no cuts or defects.

c. Installation of 12-mil polyethylene pipe wrapping tape with
butyl rubber mastic over a suitable primer. Protect
wrapped copper tubing by applying cathodic protection per NACE SP0169.

Plastic and Vitrified Clay Pipe
1. No special precautions are required for plastic and vitrified clay piping placed
underground from a corrosion viewpoint.

2. Protect all metallic fittings and valves with wax tape per AWWA C217 or epoxy.

All Pipe

1. On all pipes, appurtenances, and fittings not protected by cathodic protection or
encased in concrete, coat pipe specials such as valves, bolts, flange joints, joint
harnesses, and flexible couplings with wax tape per AWWA C217 after assembly.

2. Where metallic pipelines penetrate concrete structures such as building floors,
vault walls, and thrust blocks use plastic sleeves, rubber seals, or other dielectric
material to prevent pipe contact with the concrete and reinforcing steel.

Figure D-7.3.13
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Closure

The analysis and recommendations presented in this report are based upon data obtained
from the laboratory samples. This report does not reflect variations that may occur across
the site or due to the modifying effects of construction. If variations appear, HDR should be
notified immediately so that further evaluation and supplemental recommendations can be
provided.

HDR'’s services have been performed with the usual thoroughness and competence of the
engineering profession. No other warranty or representation, either expressed or implied,
is included or intended.

Please call if you have any questions.

Respectfully Submitted,
HDR Engineering, Inc.

Jose Pefa Brien L. Clark, P

m

Enc: Table 1 — Summary of Laboratory Tests on Soil Samples (Reach 4)
Table 2 — Summary of Laboratory Tests on Soil Samples (Reach 5)
Table 3 — AP Engineering & Testing, Inc. Corrosion Test Results (4/20/15)
Table 4 — AP Engineering & Testing, Inc. Corrosion Test Results (10/22/15)

264097-SCS_Rpt_Reach4&5_JP_LQ_Rev02_JP_BC.docx

Figure D-7.3.14
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Table 1 - Summary of Laboratory Tests on Soil Samples

AMEC Foster Wheeler
Westside Purple Line Extension - Reach 4
AMEC #4953-11-1423; HDR #264097

Resistivity a
Sample ID As-received | Saturated | pH EC Chemical Analysis (mg/kg)® Qual. |Redox®
(ohm-cm) | (ohm-cm) (mS-cm)| Ca | Mg | Na | K |[CO;|HCO;| F cl | so, | PO, | NH, | NO, | Sulfide® | (mv)

G-140 @ 71" 3,400 2,360 | 8.0 0.18 96 20 68 25| ND® 323 0.6 22| 130 ND 1.9 ND| Positive -206
G-133 @ 74" 1,280 1,080 | 8.0 0.24] 103 24 99 35 ND 360 3.8 37| 186 ND 2.2 1.3 na' na
G-134 @ 76' 4,000 1,840 | 8.1 0.13 72 16 61 5.7 12 183 5.3 31 31 ND ND ND na na
S-108 @ 82-83' 2,320 1,560 | 8.0 0.15 71 19 76 6.2 9.0 245 4.3 38 14 ND ND ND na na
S-108 @ 97-98' 2,680 1,800 | 8.0 0.14 57 18 79 7.2 ND 311 2.7 39 11 ND ND ND na na
G-136 @ 105’ 3,920 3,440 | 7.8 0.10 43 12 52 7.3 ND 113 1.7 23 82 ND ND 2.3 na na
G-142 @ 50.5' 1,320 880 ( 7.6 0.24 95 30 91 39 ND 125 1.8 15| 405 ND 1.8 2.1 na na
G-142 @ 70.5' 5,200 1,520 7.8 0.21( 102 25 74 26 ND 195 1.5 23| 297 ND ND 11 na na
G-143 @ 40.5' 144,000 4,040 | 7.8 0.08 29 9.2 53 5.4 ND 37 2.3 9.2] 104 1.8 ND 18 na na
G-139 @ 80 1,920 1,920 | 7.9 0.14 67 15 70 10 12 263 0.9 9.6 36 ND ND ND na na
G-135 @ 86' 6,000 2,800 | 8.1 0.09 43 15 49 6.3 ND 195 3.9 13 35 3.1 ND ND| Negative 22
G-135 @ 92' 11,600 4400 | 7.8 0.08 42 12 43 7.0 ND 156 2.1 23 62 1.7 1.1 1.0| Negative 37
G-137 @ 85' 2,560 1,800 | 8.4 0.13 49 26 81 7.4 18 249 5.3 3.4 22 ND ND ND| Negative 46
G-137 @ 103’ 1,800 1,440 | 8.2 0.11 41 23 72 11 9.0 224 3.8 2.9 18 ND ND ND| Negative 58
G-141 @ 65' 1,480 1,320 | 7.8 0.16 83 20 83 23 6.0 323 1.1 6.0 48 ND 2.9 1.8] Positive -115
G-141 @ 80.5' 1,760 1,120 | 8.0 0.15 56 15 78 29 ND 183 2.4 38| 132 ND 3.9 ND| Positive -65

& Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
b milligrams per kilogram (parts per million) of dry soil.

¢ qualitative sulfide

4 oxidation-reduction potential in millivolts

® not detected

"ot analyzed

431 West Baseline Road - Claremont, CA 91711
Phone: 909.962.5485 - Fax: 909.626.3316

Figure D-7.3.15
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Table 2 - Summary of Laboratory Tests on Soil Samples

AMEC Foster Wheeler
Westside Purple Line Extension - Reach 5
AMEC #4953-11-1423; HDR #264097

Resistivity a
Sample ID As-received | Saturated | pH EC Chemical Analysis (mg/kg)® Qual. |Redox*
(ohm-cm) | (ohm-cm) (mS-cm)| Ca | Mg | Na | K |[CO;|HCO;| F cl | so, | PO, | NH, | NO; | Sulfide® | (mv)

G-161 @ 110 1,200 1,120 | 7.7 0.05 25 8.4 50 3.1| ND° 64| 6.2 6.3 36 5.2 ND 1.8 na' na
G-162 @ 93 1,400 1,120 | 7.6 0.06 341 9.3 47 5.8 ND 82| 5.3 23 30| 2.4 ND| 4.7 na na
G-164 @ 54.5' 1,080 600 | 7.4 0.17 72 20 87 16 ND 387 4.7 37 26 ND ND 4.2 na na
G-164 @ 75' 4,800 3,200 | 7.8 0.07 21 5.1 58| 4.6 ND 64| 2.6 20 61 4.7 ND 2.8 na na
G-165 @ 67" 1,000 600 | 7.7 0.24| 106 13| 123 16 ND 329 3.6 172 8.8 ND ND 7.4 na na
G-146 @ 66' 1,280 1,120 | 7.3 0.11 45 13 69 7.8 ND 79 3.7 19| 134 2.5 ND 2.8 na na
G-146 @ 78.5' 4,800 1,840 | 7.0 0.09 39 11 51 13 ND 79| 31 11 94 2.1 ND 1.1 na na
G-166 @ 57 1,360 1,040 | 6.5 0.09 32| 9.6 73 101 ND 67| 7.4 23 791 5.6/ ND| 6.0 na na
G-145 @ 61.5' 3,040 1,840 | 7.8 0.09 36 0.5 67 6.8 ND 140 3.1 13 57 2.8 ND 3.2| Negative 57
G-148 @ 110.5' 1,160 1,160 | 7.8 0.07 32 9.2 51 7.0 ND 125 4.9 4.5 43 5.1 ND 0.9 Negative 47
G-148 @ 120.5' 4,800 1,440 | 7.7 0.11 63 12 69 13 ND 259 3.6 3.4 66 2.0 ND ND| Negative 20
S-111 @ 52-53' 1,920 760 | 7.6 0.12 40 11 60 6.3 ND 92| 4.6 45 39 1.3 ND 3.4 na na
S-111 @ 81-82' 5,200 3,280 | 7.9 0.06 19 5.3 52 5.1 ND 431 2.1 32 50 3.1 ND 1.0 na na
S-109 @ 53-54' 1,440 1,200 | 7.1 0.06 24 7.8 46 6.7 ND 73| 4.3 8.8 49 2.7 ND 1.6 na na
S-109 @ 65-66' 1,640 1,160 | 7.0 0.10 37 11 58 6.6 ND 82| 4.1 17 84 2.0 ND ND na na
S-109 @ 77-78' 4,200 2520 | 7.2 0.06 27 7.6 41 5.6 ND 61 4.7 12 56 2.0 ND 0.8 na na

# Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
b milligrams per kilogram (parts per million) of dry soil.

¢ qualitative sulfide

4 oxidation-reduction potential in millivolts

€ not detected

"hot analyzed

431 West Baseline Road - Claremont, CA 91711
Phone: 909.962.5485 - Fax: 909.626.3316

Figure D-7.3.16
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IEEess— AP Engineering & Testing, Inc.

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-0361

Project Name: Westside Subway Extension Date 04/20/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH |Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-412 14 55 SM 9638 7.7 33 25
G-412 19 68 SM 4270 7.8 143 81
G-412 22 & 23| 75-78 ML 2754 7.8 45 42
G-412 24 & 25| 80-83 SM 7208 8.0 53 52
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.3.17




Table 4

AP Engineering and Testing, Inc.

' DBE | MBE | SBE
ﬁ_ 2607 Pomona Boulevard | Pomona, CA 91768

e t- 909.869.6316 | f. 909.869.6318 | www.aplaboratory.com

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-1004

Project Name: Westside Purple Line Extension Date: 10/22/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-406 13 65.5 CL 1193 8.0 56 34
G-406 16 78 SM 2886 7.9 181 40
G-406 22 93 CL 1051 7.8 415 56
G-406 26 110.5 CL 476 6.4 3228 56
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested




AP Engineering and Testing, Inc.

' DBE | MBE | SBE
ﬁ_ 2607 Pomona Boulevard | Pomona, CA 91768

e t- 909.869.6316 | f. 909.869.6318 | www.aplaboratory.com

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-1041

Project Name: Westside Purple Line Extension Date: 10/27/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
E-126A 5 25.5 CL 1554 7.6 36 54
E-126A 7 35.5 CL 1286 8.2 45 180
E-126A 11 55.5 CL 1467 7.5 56 66
E-126A 13 65.5 CL 811 7.7 44 920
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.3.19




AP Engineering and Testing, Inc.

' DBE | MBE | SBE
ﬁ_ 2607 Pomona Boulevard | Pomona, CA 91768

e t- 909.869.6316 | f. 909.869.6318 | www.aplaboratory.com

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-1068

Date:

Project Name: Westside Purple Line Extension 11/10/15

Project No.: 4953-11-1423
Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-405 15 75.5 CH 932 8.0 28 59
G-405 18 86 CL 1314 7.7 46 65
G-405 25-26 |107-110.5 CL 1238 7.9 32 68
NOTES: Resistivity Test and pH: California Test Method 643

Sulfate Content
Chloride Content :
ND = Not Detectable

NA = Not Sufficient Sample
NR = Not Requested

California Test Method 417
California Test Method 422

Figure D-7.3.20




AP Engineering and Testing, Inc.

' DBE | MBE | SBE
ﬁ_ 2607 Pomona Boulevard | Pomona, CA 91768

e t- 909.869.6316 | f. 909.869.6318 | www.aplaboratory.com

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-1004

Project Name: Westside Purple Line Extension Date: 10/22/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-406 13 65.5 CL 1193 8.0 56 34
G-406 16 78 SM 2886 7.9 181 40
G-406 22 93 CL 1051 7.8 415 56
G-406 26 110.5 CL 476 6.4 3228 56
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.3.21




AP Engineering and Testing, Inc.

' DBE | MBE | SBE
ﬁ_ 2607 Pomona Boulevard | Pomona, CA 91768

e t- 909.869.6316 | f. 909.869.6318 | www.aplaboratory.com

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-1041

Project Name: Westside Purple Line Extension Date: 10/27/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-407 10 44 CL 2730 7.5 40 35
G-407 14 56 CL 1001 7.7 47 35
G-407 17 65 SC 1130 7.3 145 41
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.3.22




AP Engineering and Testing, Inc.

' DBE | MBE | SBE
ﬁ_ 2607 Pomona Boulevard | Pomona, CA 91768

e t- 909.869.6316 | f. 909.869.6318 | www.aplaboratory.com

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-1041

Project Name: Westside Purple Line Extension Date: 10/27/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-409 24 114 CL 1461 7.6 87 36
G-409 26 120 CL 1924 8.0 86 23
G-409 28 130 SC 1176 7.6 80 29
G-409 30 139.5 SC 4051 7.8 86 56
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.3.23




AP Engineering and Testing, Inc.

' DBE | MBE | SBE
ﬁ_ 2607 Pomona Boulevard | Pomona, CA 91768

e t- 909.869.6316 | f. 909.869.6318 | www.aplaboratory.com

Client Name:

CORROSION TEST RESULTS

AMEC Foster Wheeler

Project Name: Westside Purple Line Extension

AP Job No.:

Date:

15-1163

12/07/15

Project No.: 4953-11-1423
Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-410 22 106 CL 1774 7.3 58 210
G-410 25 116 SC 2447 8.2 50 180
G-410 27 1235 SM 5508 7.5 57 240
G-410 33 144 CL 1107 7.8 49 243
NOTES: Resistivity Test and pH: California Test Method 643

Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422
ND = Not Detectable

NA = Not Sufficient Sample

NR = Not Requested

Figure D-7.3.24
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' DBE | MBE | SBE
ﬁ_ 2607 Pomona Boulevard | Pomona, CA 91768

e t- 909.869.6316 | f. 909.869.6318 | www.aplaboratory.com

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-1041

Project Name: Westside Purple Line Extension Date: 10/27/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-411 7 76.5 CL 1262 7.8 47 42
G-411 8 79 ML 2778 7.6 39 39
G-411 12 93.5 SM 2214 7.5 40 34
G-411 16 109.5 SM 2558 7.6 44 29
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.3.25
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CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-0361

Project Name: Westside Subway Extension Date 04/20/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH |Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-412 14 55 SM 9638 7.7 33 25
G-412 19 68 SM 4270 7.8 143 81
G-412 22 & 23| 75-78 ML 2754 7.8 45 42
G-412 24 & 25| 80-83 SM 7208 8.0 53 52
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.3.26




AP Engineering and Testing, Inc.

' DBE | MBE | SBE
ﬁ_ 2607 Pomona Boulevard | Pomona, CA 91768

e t- 909.869.6316 | f. 909.869.6318 | www.aplaboratory.com

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-1068
Project Name: Westside Purple Line Extension Date: 11/12/15
Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
M-402 14 70 CL 1949 7.6 29 58
M-402 16 76 CL 1540 7.8 39 62
M-402 24 100 SC 2062 7.8 70 111
M-402 28 114 CL 1635 7.6 110 119
NOTES: Resistivity Test and pH: California Test Method 643

Sulfate Content California Test Method 417

Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.3.27




Soil Abrasion Test

(SAT: NTNU's new soil abrasion

test, Tunnels

& Tunnelling

International, May 2006, 43-45)

The University of Texas at Austin

Geotechnical Engineering Center
Department of Civil, Architectural
and Environmental Engineering

Test Date 7/8/11-7/18/11
Project Name Westside Subway Extension

Tested by Moo Yeon Kim
Client project NO. 4953-10-1561 Checked by Mahdi Heidari

Location

Los Angeles, California

Sample moisture condition

Dried in ventilated oven at 30°C for 3
days

UT reference

2011 MACTEC 001 001

Steel test piece condition

Ground and polished by bench grinder

Summary

Boring No. Test Depth (ft) AVS
S-101 60-61 31
S-102 67-68 22.5
S-104 59.5-60.5 14.5
S-104 81-82 35
S-107 57-57.9 23.5
S-108 91-92 13.5
S-109 80-81 11.5
S-110 40.5-41.5 10
S-110 44-45 5
S-111 65-66 27.5
S-114 67-68 38
S-115 89-90 (GM) 5.5
S-115 89-90 8

301 East Dean Keeton building ECJ B220
1 University Station C1792, Austin TX 78712 USA

Dr. Fulvio Tonon
Phone: +1-512-471-4929
Fax: +1-512-471-6548

Figure D-8.1.1




Soil Abrasion Test The University of Texas at Austin
(SAT: NTNU's new soil abrasion
test, Tunnels & Tunnelling
International, May 2006, 43-45)

Geotechnical Engineering Center
Department of Civil, Architectural
and Environmental Engineering

Project Name Westside Subway Extension Tested by Moo Yeon Kim
Client project NO. 4953-10-1561 Checked by Mahdi Heidari
Location Los Angeles, California Steel test piece condition Ground and polished by bench grinder
UT reference 2011_ MACTEC_001_001 _ B Dried in ventilated oven at 30°C for 3
Sample moisture condition d
Sample ID. ays
Boring No. S-108 Geologic unit N/A
Depth Interval 91-92 ft
Sample received 7/8/2011 Soil type description SC/SM
Test date 7/18/2011
Test no. Test 1 Test 2 AVS
Weight loss in mg 15 12 13.5
Photograph of the test sample
g 11':'
301 East Dean Keeton building ECJ B220 Dr. Fulvio Tonon
1 University Station C1792, Austin TX 78712 USA Phone: +1-512-471-4929
Fax: +1-512-471-6548

Figure D-8.1.2



Soil Abrasion Test The University of Texas at Austin
(SAT: NTNU's new soil abrasion
test, Tunnels & Tunnelling
International, May 2006, 43-45)

Geotechnical Engineering Center
Department of Civil, Architectural
and Environmental Engineering

Project Name Westside Subway Extension Tested by Moo Yeon Kim
Client project NO. 4953-10-1561 Checked by Mahdi Heidari
Location Los Angeles, California Steel test piece condition Ground and polished by bench grinder
UT reference 2011_ MACTEC_001_001 _ B Dried in ventilated oven at 30°C for 3
Sample moisture condition d
Sample ID. ays
Boring No. S-109 Geologic unit N/A
Depth Interval 80-81 ft
Sample received 7/8/2011 Soil type description SC/CL
Test date 7/17/2011
Test no. Test 1 Test 2 AVS
Weight loss in mg 13 10 11.5
Photograph of the test sample
.
301 East Dean Keeton building ECJ B220 Dr. Fulvio Tonon
1 University Station C1792, Austin TX 78712 USA Phone: +1-512-471-4929
Fax: +1-512-471-6548

Figure D-8.1.3



Soil Abrasion Test The University of Texas at Austin
(SAT: NTNU's new soil abrasion
test, Tunnels & Tunnelling
International, May 2006, 43-45)

Geotechnical Engineering Center
Department of Civil, Architectural
and Environmental Engineering

Project Name Westside Subway Extension Tested by Moo Yeon Kim
Client project NO. 4953-10-1561 Checked by Mahdi Heidari
Location Los Angeles, California Steel test piece condition Ground and polished by bench grinder
UT reference 2011_ MACTEC_001_001 _ B Dried in ventilated oven at 30°C for 3
Sample moisture condition d
Sample ID. ays
Boring No. S-111 Geologic unit N/A
Depth Interval 65-66 ft
Sample received 7/8/2011 Soil type description SP
Test date 7/17/2011
Test no. Test 1 Test 2 AVS
Weight loss in mg 28 27 27.5
Photograph of the test sample
301 East Dean Keeton building ECJ B220 Dr. Fulvio Tonon
1 University Station C1792, Austin TX 78712 USA Phone: +1-512-471-4929
Fax: +1-512-471-6548

Figure D-8.1.4



Soil Abrasion Test

(SAT: NTNU's new soil abrasion

test, Tunnels

& Tunnelling

International, May 2006, 43-45)

The University of Texas at Austin

Geotechnical Engineering Center
Department of Civil, Architectural

and Environmental Engineering

Test Date 8/19/11-8/23/11
Project Name Westside Subway Extension

Tested by Moo Yeon Kim
Client project NO. 4953-10-1561 Checked by Mahdi Heidari

Location

Los Angeles, California

Sample moisture condition

Dried in ventilated oven at 30°C for 3
days

UT reference

2011 MACTEC 001 003

Steel test piece condition

Ground and polished by bench grinder

Summary

Boring No. Test Depth (ft) AVS
S-101 42.6-43.6 20
S-101 53-54 38
S-102 64-65 25.5
S-102 71-72 31.5
S-103A 96-97 2.5
S-103A 101-102 1.5
S-105 96-97 6.5
S-106 52-53 22
S-108 69-70 2.5
S-108 82-83 5
S-108 86-87 8
S-110 71-71.8 7
S-110 81-82 4.5
S-111 59-60 25.5
S-111 78.5-79.5 16
S-116 76-77 2
S-116 91-92 5.5
S-117 64-65 27
S-118 89-90 4

301 East Dean Keeton building ECJ B220
1 University Station C1792, Austin TX 78712 USA

Dr. Fulvio Tonon
Phone: +1-512-471-4929
Fax: +1-512-471-6548

Figure D-8.1.5




Soil Abrasion Test The University of Texas at Austin

(SAT: NTNU's new soil abrasion
test, Tunnels & Tunnelling

Geotechnical Engineering Center
Department of Civil, Architectural

International, May 2006, 43-45)

and Environmental Engineering

Project Name Westside Subway Extension

Tested by

Moo Yeon Kim

Client project NO. 4953-10-1561

Checked by

Mahdi Heidari

Location Los Angeles, California

Steel test piece condition

Ground and polished by bench grinder

UT reference 2011_ MACTEC_001_003

Sample moisture condition

Dried in ventilated oven at 30°C for 3
days

Sample ID.

Boring No. S-108 Geologic unit

Depth Interval 69-70 ft

Sample received 8/19/2011 Soil type description CL/CH

Test date 8/23/2011

Test no. Test 1 Test 2 AVS
Weight loss in mg 3 2 2.5

Photograph of the test sample

301 East Dean Keeton building ECJ B220
1 University Station C1792, Austin TX 78712 USA

Dr. Fulvio Tonon
Phone: +1-512-471-4929
Fax: +1-512-471-6548

Figure D-8.1.6




Soil Abrasion Test

(SAT: NTNU's new soil abrasion
test, Tunnels & Tunnelling
International, May 2006, 43-45)

The University of Texas at Austin

Geotechnical Engineering Center
Department of Civil, Architectural
and Environmental Engineering

Project Name Westside Subway Extension Tested by Moo Yeon Kim

Client project NO. 4953-10-1561 Checked by Mahdi Heidari

Location Los Angeles, California Steel test piece condition Ground and polished by bench grinder

UT reference 2011_MACTEC_001_003 ) . Dried in ventilated oven at 30°C for 3
Sample moisture condition

Sample ID. days

Boring No. S-108 Geologic unit

Depth Interval 82-83 ft

Sample received 8/19/2011 Soil type description ML/CL

Test date 8/23/2011

Test no. Test 1 Test 2 AVS

Weight loss in mg 5 5 5

Photograph of the test sample

i
p A B Rl y

301 East Dean Keeton building ECJ B220
1 University Station C1792, Austin TX 78712 USA

Dr. Fulvio Tonon
Phone: +1-512-471-4929
Fax: +1-512-471-6548

Figure D-8.1.7




Soil Abrasion Test The University of Texas at Austin

(SAT: NTNU's new soil abrasion
test, Tunnels & Tunnelling

Geotechnical Engineering Center
Department of Civil, Architectural

International, May 2006, 43-45)

and Environmental Engineering

Project Name Westside Subway Extension

Tested by

Moo Yeon Kim

Client project NO. 4953-10-1561

Checked by

Mahdi Heidari

Location Los Angeles, California

Steel test piece condition

Ground and polished by bench grinder

UT reference 2011_ MACTEC_001_003

Sample moisture condition

Dried in ventilated oven at 30°C for 3
days

Sample ID.

Boring No. S-108 Geologic unit

Depth Interval 86-87 ft

Sample received 8/19/2011 Soil type description GC

Test date 8/23/2011

Test no. Test 1 Test 2 AVS
Weight loss in mg 8 8 8

Photograph of the test sample

301 East Dean Keeton building ECJ B220
1 University Station C1792, Austin TX 78712 USA

Dr. Fulvio Tonon
Phone: +1-512-471-4929
Fax: +1-512-471-6548

Figure D-8.1.8




Soil Abrasion Test The University of Texas at Austin

(SAT: NTNU's new soil abrasion
test, Tunnels & Tunnelling

Geotechnical Engineering Center
Department of Civil, Architectural

International, May 2006, 43-45)

and Environmental Engineering

Project Name Westside Subway Extension

Tested by

Moo Yeon Kim

Client project NO. 4953-10-1561

Checked by

Mahdi Heidari

Location Los Angeles, California

Steel test piece condition

Ground and polished by bench grinder

UT reference 2011_ MACTEC_001_003

Sample moisture condition

Dried in ventilated oven at 30°C for 3
days

Sample ID.

Boring No. S-111 Geologic unit

Depth Interval 59-60 ft

Sample received 8/19/2011 Soil type description SP

Test date 8/23/2011

Test no. Test 1 Test 2 AVS
Weight loss in mg 26 25 25.5

Photograph of the test sample

301 East Dean Keeton building ECJ B220
1 University Station C1792, Austin TX 78712 USA

Dr. Fulvio Tonon
Phone: +1-512-471-4929
Fax: +1-512-471-6548

Figure D-8.1.9




Soil Abrasion Test The University of Texas at Austin

(SAT: NTNU's new soil abrasion
test, Tunnels & Tunnelling

Geotechnical Engineering Center
Department of Civil, Architectural

International, May 2006, 43-45)

and Environmental Engineering

Project Name Westside Subway Extension

Tested by

Moo Yeon Kim

Client project NO. 4953-10-1561

Checked by

Mahdi Heidari

Location Los Angeles, California

Steel test piece condition

Ground and polished by bench grinder

UT reference 2011_ MACTEC_001_003

Sample moisture condition

Dried in ventilated oven at 30°C for 3
days

Sample ID.

Boring No. S-111 Geologic unit

Depth Interval 78.5-79.5 ft

Sample received 8/19/2011 Soil type description SM

Test date 8/23/2011

Test no. Test 1 Test 2 AVS
Weight loss in mg 15 17 16

Photograph of the test sample

301 East Dean Keeton building ECJ B220
1 University Station C1792, Austin TX 78712 USA

Dr. Fulvio Tonon
Phone: +1-512-471-4929
Fax: +1-512-471-6548

Figure D-8.1.10




Abrasion Value Steel Test The University of Texas at Austin

(SAT: NTNU's new soil abrasion test,
Tunnels & Tunnelling International,
May 2006, 43-45)

Geotechnical Engineering Center
Department of Civil, Architectural
and Environmental Engineering

Summary of Abrasion Value Steel Test Results

Boring Name Depth (ft) Test 1 Test 2 AVERAGE

S-107 64.0-65.0 6.3 5.4 5.9
S-109 68.0-69.0 2.1 1.0 1.6
S-114 61.0-62.0 8.8 7.6 8.2
S-115 68.0-69.0 4.5 3.5 4.0
S-104 73.0-74.0 27.8 29.9 28.9
S-104 64.5-65.5 28.8 28.0 28.4
S-107 48.0-49.0 10.4 8.4 9.4
S-115 62.0-63.0 10.4 10.5 10.5
S-109 61.0-62.0 4.1 3.0 3.6
S-114 53.0-54.0 8.5 7.4 8.0

301 East Dean Keeton building ECJ B220 Dr. Fulvio Tonon

1 University Station C1792, Austin TX 78712 USA Phone: +1-512-471-4929

Fax: +1-512-471-6548

Figure D-8.1.11



Abrasion Value Steel Test

(SAT: NTNU's new soil abrasion test,
Tunnels & Tunnelling International,
May 2006, 43-45)

The University of Texas at Austin

Geotechnical Engineering Center
Department of Civil, Architectural
and Environmental Engineering

Project Name Westside Subway Extension Test Date 09/1/11

Client project NO. 4953-10-1561 Tested by Mahdi Heidari

Location Los Angeles, CA Checked by Fulvio Tonon

2011_ MACTEC_001_004

UT reference B - ) . Dried in ventilated oven at 30°C for 3
Sample moisture condition davs

Sample ID. S-109@ 68.5 Y

Boring No. S-109 Steel test piece condition Ground and polished by bench grinder

Depth Interval 68.0-69.0 Rock type ML

Test no. Test 1 Test 2 AVS

Weight loss in mg 2.1 1.0 1.6

Photograph of the tested s

ample

NI

301 East Dean Keeton building ECJ B220

1 University Station C1792, Austin TX 78712 USA

Dr. Fulvio Tonon
Phone: +1-512-471-4929
Fax: +1-512-471-6548

Figure D-8.1.12



Abrasion Value Steel Test

(SAT: NTNU's new soil abrasion test,
Tunnels & Tunnelling International,
May 2006, 43-45)

The University of Texas at Austin

Geotechnical Engineering Center
Department of Civil, Architectural
and Environmental Engineering

Project Name Westside Subway Extension Test Date 09/1/11

Client project NO. 4953-10-1561 Tested by Mahdi Heidari

Location Los Angeles, CA Checked by Fulvio Tonon

2011_ MACTEC_001_004

UT reference B - ) . Dried in ventilated oven at 30°C for 3
Sample moisture condition davs

Sample ID. S-109@ 61.5 Y

Boring No. S-109 Steel test piece condition Ground and polished by bench grinder

Depth Interval 61.0-62.0 Rock type ML

Test no. Test 1 Test 2 AVS

Weight loss in mg 4.1 3.0 3.6

Photograph of the tested sample

301 East Dean Keeton building ECJ B220

1 University Station C1792, Austin TX 78712 USA

Dr. Fulvio Tonon
Phone: +1-512-471-4929
Fax: +1-512-471-6548
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Figure D-8.1.13



Soil Abrasion Test (SAT)

(A. Bruland, Drillability test methods Project report 13A-98)

www drllability com

Project Name

WSE SECTION 2

Location LOS ANGELES, CA
Client METRO

Client’s Project No. 4953-11-1423
Registry No. 2015-48

Report No. 2015-48-5

Report Date 11/19/2015

Boring and Depth (ft)

E-126A; (1) 45.5, 50' ft

COMPANY WITH
QUALITY SYSTEM
CERTIFIED BY DNV GL
=1S0 %001 =

Tonon USA
Engineering, Measurements
and Testing, LLC

Web: tononeng.com

Sample moisture Dried in ventilated oven at
condition 30°C for 3 days

Steel test piece Ground and polished by bench
condition grinder

Soil Type SW-SM
Date Received: 10/27/2015 ‘ Date Opened: 11/16/2015 Date Tested: 11/19/2015
Test no. Test 1 Test 2 AVS
Weight Loss (mg) 38 37 37.5

Photograph of the Tested Sample

Tested by: Dr. Fulvio Tonon, P.E., Ph.D.

Checked by: Gloria Tonon-Kozma, P.E.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244

Houston, TX 77008-3642

2015-48, R17, Soil Abrasion Test, AMEC Purple Line

Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Page 5 of 6

Figure D-8.2.1

Phone: +1-512-200-3051
E-mail: fulvio@tononeng.com



Soil Abrasion Test (SAT)

(A. Bruland, Drillability test methods Project report 13A-98)

www drillability.com

COMPANY WITH
QUALITY SYSTEM
CERTIFIED BY DNV GL
=150 9001 =

Project Name WSE SECTION 2
Location LOS ANGELES, CA
Client METRO

Client’s Project No.

4953-11-1423

Registry No. 2015-49
Report No. 2015-49-3
Report Date 11/19/2015

Boring and Depth (ft)

G-405; -(1) 98.5'/ 101" ft

Tonon USA
Engineering, Measurements
and Testing, LLC

Web: tononeng.com

Sample moisture

Dried in ventilated oven at

condition 30°C for 3 days
Steel test piece Ground and polished by bench
condition grinder

Soil Type SW-SM / CL
Date Received: 11/6/2015 | Date Opened: 11/16/2015 Date Tested: 11/19/2015
Test no. Test 1 Test 2 AVS
Weight Loss (mg) 8 10 9

Photograph of the Tested Sample

T |

Tested by: Dr. Fulvio Tonon, P.E., Ph.D.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244

Houston, TX 77008-3642

2015-49, R17, Soil Abrasion Test, AMEC Purple Line

Page 3 of 3

Figure D-8.2.2

Checked by: Gloria Tonon-Kozma, P.E.

Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Phone: +1-512-200-3051
E-mail: fulvio@tononeng.com



- = COMPANY WITH
Soil Abrasion Test (SAT) QUALITY SYSTEM Tonon USA
(A Bruland, Drillability test methods Project report 13A-98) CERTIFIED BY DNV GL Engineering, Measurements

_drillability =1S0 9001 = i
e and Testing, LLC

Web: tononeng.com

: Sample moisture Dried in ventilated oven at
WSE SECTION 2
Project Name condition 30°C for 3 days
— LOS ANGELES, CA Steel test piece Ground and p_ollshed by bench
condition grinder

Client METRO
Client’s Project No. 4953-11-1423
Registry No. 2015-48
Report No. 2015-48-1
Report Date 11/19/2015
Boring and Depth (ft) |G-406; (2) 80', 90 ft
Soil Type SM/SW/ML

Date Received: 10/27/2015 ‘ Date Opened: 11/16/2015 Date Tested: 11/19/2015

Test no. Test 1 Test 2 AVS
Weight Loss (mg) 24 26 25
Photograph of the Tested Sample
Tested by: Dr. Fulvio Tonon, P.E., Ph.D. Checked by: Gloria Tonon-Kozma, P.E.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244 Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Houston, TX 77008-3642 Phone: +1-512-200-3051
E-mail: fulvio@tononeng.com

2015-48, R17, Soil Abrasion Test, AMEC Purple Line Page 1 of 6

Figure D-8.2.3



= = COMPANY WITH
Soil Abrasion Test (SAT) QUALITY SYSTEM Tonon USA
(A Bruland, Drillability test methods Project report 13A-98) CERTIFIED BY DNV GL Engineering Measurements

_drillability =1S0 9001 = i
e and Testing, LLC

Web: tononeng.com

: Sample moisture Dried in ventilated oven at
WSE SECTION 2
Project Name condition 30°C for 3 days
— LOS ANGELES, CA Steel tes_:t_ piece Ground and p_ollshed by bench
condition grinder
Client METRO
Client’s Project No. 4953-11-1423
Registry No. 2015-48
Report No. 2015-48-2
Report Date 11/19/2015
Boring and Depth (ft) |G-407; (1) 71", 77' ft
Soil Type SM/SW/ML
Date Received: 10/27/2015 ‘ Date Opened: 11/16/2015 Date Tested: 11/19/2015
Test no. Test 1 Test 2 AVS
Weight Loss (mg) 15 12 13.5
Photograph of the Tested Sample
Tested by: Dr. Fulvio Tonon, P.E., Ph.D. Checked by: Gloria Tonon-Kozma, P.E.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244 Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Houston, TX 77008-3642 Phone: +1-512-200-3051
E-mail: fulvio@tononeng.com

2015-48, R17, Soil Abrasion Test, AMEC Purple Line Page 2 of 6

Figure D-8.2.4



= = COMPANY WITH
Soil Abrasion Test (SAT) QUALITY SYSTEM Tonon USA
(A Bruland, Drillability test methods Project report 13A-98) CERTIFIED BY DNV GL Engineering Measurements

_drillability =1S0 9001 = i
e and Testing, LLC

Web: tononeng.com

: Sample moisture Dried in ventilated oven at
WSE SECTION 2
Project Name condition 30°C for 3 days
— LOS ANGELES, CA Steel test piece Ground and p_ollshed by bench
condition grinder

Client METRO
Client’s Project No. 4953-11-1423
Registry No. 2015-48
Report No. 2015-48-3
Report Date 11/19/2015
Boring and Depth (ft) |G-409; (1) 111.5' ft
Soil Type SM/CL

Date Received: 10/27/2015 ‘ Date Opened: 11/16/2015 Date Tested: 11/19/2015

Test no. Test 1 Test 2 AVS
Weight Loss (mg) 26 28 27
Photograph of the Tested Sample
Tested by: Dr. Fulvio Tonon, P.E., Ph.D. Checked by: Gloria Tonon-Kozma, P.E.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244 Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Houston, TX 77008-3642 Phone: +1-512-200-3051
E-mail: fulvio@tononeng.com

2015-48, R17, Soil Abrasion Test, AMEC Purple Line Page 3 of 6

Figure D-8.2.5



= = COMPANY WITH
Soil Abrasion Test (SAT) QUALITY SYSTEM Tonon USA
(A Bruland, Drillability test methods Project report 13A-98) CERTIFIED BY DNV GL Engineering, Measurements

_drillability =1S0 9001 = i
e and Testing, LLC

Web: tononeng.com

: Sample moisture Dried in ventilated oven at
WSE SECTION 2
Project Name condition 30°C for 3 days
— LOS ANGELES, CA Steel test piece Ground and p_ollshed by bench
condition grinder

Client METRO
Client’s Project No. 4953-11-1423
Registry No. 2015-48
Report No. 2015-48-4
Report Date 11/19/2015
Boring and Depth (ft) |G-409; (1) 135.5' ft
Soil Type SC/CL

Date Received: 10/27/2015 ‘ Date Opened: 11/16/2015 Date Tested: 11/19/2015

Test no. Test 1 Test 2 AVS
Weight Loss (mg) 27 25 26
Photograph of the Tested Sample
Tested by: Dr. Fulvio Tonon, P.E., Ph.D. Checked by: Gloria Tonon-Kozma, P.E.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244 Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Houston, TX 77008-3642 Phone: +1-512-200-3051
E-mail: fulvio@tononeng.com

2015-48, R17, Soil Abrasion Test, AMEC Purple Line Page 4 of 6

Figure D-8.2.6



Soil Abrasion Test (SAT)

(A. Bruland, Drillability test methods Project report 13A-98)

www.drillability.com

Project Name

WSE SECTION 2

Location

LOS ANGELES, CA

Client

METRO

Client’s Project No.

4953-11-1423

Registry No. 2015-53
Report No. 2015-53-1
Report Date 12/5/2015

Boring and Depth (ft)

G-410; -120' / 126' ft

COMPANY WITH
QUALITY SYSTEM
CERTIFIED BY DNV GL
=150 2001=

Tonon USA
Engineering, Measurements
and Testing, LLC

Web: tononeng.com

Sample moisture Dried in ventilated oven at
condition 30°C for 3 days

Steel test piece Ground and polished by bench
condition grinder

Soil Type SC/SW-SM
Date Received: 12/2/2015 | Date Opened: 12/2/2015 Date Tested: 12/5/2015
Test no. Test 1 Test 2 AVS
Weight Loss (mg) 28 30 29

Photograph of the Tested Sample

Tested by: Dr. Fulvio Tonon, P.E., Ph.D.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244

Houston, TX 77008-3642

2015-53, R17, Soil Abrasion Test, AMEC WSE Purple Line

Checked by: Gloria Tonon-Kozma, P.E.

Page 1 of 2

Figure D-8.2.7

Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Phone: +1-512-200-3051
E-mail: fulvio@tononeng.com



Soil Abrasion Test (SAT) e slepipiorgbBLILLS Tonon USA
(A. Bruland, Drillability test methods Project report 13A-98) CERTIFIED BY DNV GL Engineering, Measurements
www.drillability.com =i809%001= and Testing, LLC

Web: tononeng.com

- Sample moisture Dried in ventilated oven at
Project Name WSE SECTION 2 condition 30°C for 3 days
Location LOS ANGELES, CA Steel te§t. piece Ground and pgllshed by bench

condition grinder
Client METRO
Client’s Project No. 4953-11-1423
Registry No. 2015-53
Report No. 2015-53-1
Report Date 12/5/2015
Boring and Depth (ft) [G-410; -135' ft
Soil Type SM/CL
Date Received: 12/2/2015 | Date Opened: 12/2/2015 Date Tested: 12/5/2015
Test no. Test 1 Test 2 AVS
Weight Loss (mg) 31 35 33
Photograph of the Tested Sample
Tested by: Dr. Fulvio Tonon, P.E., Ph.D. Checked by: Gloria Tonon-Kozma, P.E.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244 Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Houston, TX 77008-3642 Phone: +1-512-200-3051
E-mail: fulvio@tononeng.com
2015-53, R17, Soil Abrasion Test, AMEC WSE Purple Line Page 2 of 2

Figure D-8.2.8



Soil Abrasion Test (SAT)

(A. Bruland, Drillability test methods Project report 13A-98)

www drllability com

Project Name

WSE SECTION 2

Location LOS ANGELES, CA
Client METRO

Client’s Project No. 4953-11-1423
Registry No. 2015-48

Report No. 2015-48-6

Report Date 11/19/2015

Boring and Depth (ft)

G-411; (1) 90', 96', 114.5' ft

COMPANY WITH
QUALITY SYSTEM
CERTIFIED BY DNV GL
=1S0 9001 =

Tonon USA
Engineering, Measurements
and Testing, LLC

Web: tononeng.com

Sample moisture Dried in ventilated oven at
condition 30°C for 3 days

Steel test piece Ground and polished by bench
condition grinder

Soil Type SP-SM/SM
Date Received: 10/27/2015 ‘ Date Opened: 11/16/2015 Date Tested: 11/19/2015
Test no. Test 1 Test 2 AVS
Weight Loss (mg) 29 27 28

Photograph of the Tested Sample

Tested by: Dr. Fulvio Tonon, P.E., Ph.D.

Checked by: Gloria Tonon-Kozma, P.E.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244

Houston, TX 77008-3642

2015-48, R17, Soil Abrasion Test, AMEC Purple Line

Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Page 6 of 6

Figure D-8.2.9

Phone: +1-512-200-3051
E-mail: fulvio@tononeng.com



Soil Abrasion Test (SAT)

(A. Bruland, Drillability test methods Project report 13A-98)

www drillability.com

Project Name WSE SECTION 2
Location LOS ANGELES, CA
Client METRO

Client’s Project No.

4953-11-1423

Registry No. 2015-49
Report No. 2015-49-1
Report Date 11/19/2015

Boring and Depth (ft)

M-402; (1) 88"/ 91' ft

COMPANY WITH
QUALITY SYSTEM
CERTIFIED BY DNV GL
=150 9001 =

Tonon USA

Engineering, Measurements

and Testing, LLC

Web: tononeng.com

Sample moisture Dried in ventilated oven at
condition 30°C for 3 days

Steel test piece Ground and polished by bench
condition

Soil Type CL/SM
Date Received: 11/6/2015 Date Opened: 11/16/2015 Date Tested: 11/19/2015
Test no. Test 1 Test 2 AVS
Weight Loss (mg) 12 14 13

Photograph of the Tested Sample

Tested by: Dr. Fulvio Tonon, P.E., Ph.D.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244

Houston, TX 77008-3642

2015-49, R17, Soil Abrasion Test, AMEC Purple Line

Checked by: Gloria Tonon-Kozma, P.E.

Page 1 of 3

Figure D-8.2.10

Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.
Phone: +1-512-200-3051
E-mail: fulvio@tononeng.com



Soil Abrasion Test (SAT)

(A. Bruland, Drillability test methods Project report 13A-98)

www drillability.com

COMPANY WITH
QUALITY SYSTEM
CERTIFIED BY DNV GL
=150 9001 =

Tonon USA
Engineering, Measurements
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Project Name WSE SECTION 2 Somple Moty
condition
Location LOS ANGELES, CA Sl et plere
condition
Client METRO

Client’s Project No.

4953-11-1423

Registry No. 2015-49
Report No. 2015-49-2
Report Date 11/19/2015

Boring and Depth (ft)

M-402; (1) 103.5'/ 106’ ft

Soil Type CL/ SP-SM
Date Received: 11/6/2015 Date Opened: 11/16/2015 Date Tested: 11/19/2015
Test no. Test 1 Test 2 AVS
Weight Loss (mg) 8 9 8.5

Tested by: Dr. Fulvio Tonon, P.E., Ph.D.

Photograph of the Tested Sample
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2015-49, R17, Soil Abrasion Test, AMEC Purple Line
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