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Addendum (including non‐standard laboratory test designations) to 2010 
SR 710 Tunnel Technical Study (CH2M HILL, 2010) Boring Record Legend 
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BRIDGE NUMBER
 NA

PREPARED BY DATE

PROJECT OR BRIDGE NAME
SR 710 North Study

SAMPLER GRAPHIC SYMBOLS

REPORT TITLE
BORING RECORD LEGEND

OL

OL

CH

SILTY GRAVEL

CL

CL-ML

ML

COBBLES and BOULDERS
BOULDERS

PT

GW

SC

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

SILTY CLAY
SILTY CLAY with SAND
SILTY CLAY with GRAVEL
SANDY SILTY CLAY

GRAVELLY ORGANIC SOIL

OH

OL/OH

ORGANIC SOIL
ORGANIC SOIL with SAND
ORGANIC SOIL with GRAVEL

GW-GM

SANDY ORGANIC SOIL with GRAVEL

PLATE NO.

GRAVELLY ORGANIC SOIL with SAND

OH

SM

SANDY ORGANIC SOIL

GRAVELLY ORGANIC elastic SILT

Well-graded SAND with CLAY (or SILTY CLAY)

Poorly graded GRAVEL

Poorly graded GRAVEL with CLAY
(or SILTY CLAY)

Poorly graded SAND with SILT

Poorly graded SAND with CLAY (or SILTY CLAY)

Poorly graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

Lean CLAY

Well-graded GRAVEL with SILT

SANDY ORGANIC elastic SILT with GRAVEL

Well-graded GRAVEL with SAND

GRAVELLY ORGANIC elastic SILT with SAND

GW-GC

GP-GM

GP-GC

GM

ORGANIC elastic SILT with SAND

SILTY SAND with GRAVEL

EADIST.
7

COUNTY
L.A.

ROUTE
710

POSTMILE
07-187900

Well-graded GRAVEL with CLAY and SAND
(or SILTY CLAY and SAND)

CLAYEY SAND with GRAVEL

COBBLES

Standard Penetration Test (SPT)

SILTY, CLAYEY SAND with GRAVEL

Diamond CoreRotary Drilling
Static Water Level Reading (long-term)

Shelby Tube

NX Rock Core

Bulk Sample

WATER LEVEL SYMBOLS

HQ Rock Core

FIELD AND LABORATORY TESTS

Other (see remarks)

Static Water Level Reading (short-term)

First Water Level Reading (during drilling)

Piston Sampler

GROUP SYMBOLS AND NAMES

Dynamic Cone
or Hand Driven

GRAVELLY SILTY CLAY with SAND

DRILLING METHOD SYMBOLS

Auger Drilling

CL

UC

PI
Particle Size Analysis (ASTM D 422-63 [2002])

Point Load Index  (ASTM D 5731-05)

Petrographic Thin Section

Specific Gravity (AASHTO T 100-06)

Shrinkage Limit (ASTM D 427-04)

Swell Potential (ASTM D 4546-03)GRAVELLY ORGANIC SILT with SAND

Unconfined Compression - Soil (ASTM D 2166-06)
Unconfined Compression - Rock (ASTM D
2938-95)

GRAVELLY ORGANIC SILT

CU

PL
Pressure MeterPM
Pocket Penetrometer

SG

SW

SANDY SILTY CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY with SAND

ORGANIC SILT with SAND
ORGANIC SILT with GRAVEL
SANDY ORGANIC SILT

C

Consolidated Undrained Triaxial (ASTM D 4767-02)

Lean CLAY with SAND
Lean CLAY with GRAVEL

SANDY lean CLAY with GRAVEL

ORGANIC SILT

GRAVELLY ORGANIC lean CLAY

Well-graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

Fat CLAY

Elastic SILT with GRAVEL
SANDY elastic SILT
SANDY elastic SILT with GRAVEL
GRAVELLY elastic SILT
GRAVELLY elastic SILT with SAND

ORGANIC elastic SILT

SANDY ORGANIC SILT with GRAVEL

ORGANIC lean CLAY

Moisture Content (ASTM D 2216-05)

PP
PTS

R-Value (CTM 301 - 00)R

SL

Slake Durability Index (ASTH D 4645)SD

CR

Direct Shear (ASTM D 3080-04)DS

VS

EI

Vane Shear (AASHTO T 223-96 [2004])

M
OC Organic Content (ASTM D 2974-07)

Permeability (CTM 220 - 05)P
PA

Well-graded GRAVEL

Poorly graded GRAVEL with SILT

Expansion Index (ASTM D 4829-03)
EM Elastic Model with Compressive Strength 

(ASTM D 7102)

ORGANIC fat CLAY

ORGANIC lean CLAY with SAND
ORGANIC lean CLAY with GRAVEL
SANDY ORGANIC lean CLAY
SANDY ORGANIC lean CLAY with GRAVEL

Fat CLAY with SAND
Fat CLAY with GRAVEL
SANDY fat CLAY
SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY with SAND

GRAVELLY SILT

ORGANIC fat CLAY with SAND
ORGANIC fat CLAY with GRAVEL
SANDY ORGANIC fat CLAY

Elastic SILT with SAND

UU Unconsolidated Undrained Triaxial
(ASTM D 2850-03)

UW Unit Weight (ASTM D 4767-04)
GRAVELLY fat CLAY

Graphic / Symbol

SILT

GRAVELLY ORGANIC fat CLAY with SAND

Elastic SILT

ORGANIC elastic SILT with GRAVEL
SANDY elastic ELASTIC SILT

SILTY, CLAYEY SAND

Group Names

SANDY ORGANIC fat CLAY with GRAVEL

SC-SM

GRAVELLY lean CLAY

Graphic / Symbol Group Names

GC

Well-graded SAND with GRAVEL

GRAVELLY lean CLAY with SAND

SILT with SAND
SILT with GRAVEL
SANDY SILT
SANDY SILT with GRAVEL

PEAT

Well-graded GRAVEL with SILT and SAND

GRAVELLY ORGANIC fat CLAY

Well-graded SAND

SP-SC

Well-graded SAND with SILT and GRAVEL

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with CLAY and SAND
(or SILTY CLAY and SAND)

Poorly graded SAND

Poorly graded SAND with GRAVEL

Poorly graded SAND with SILT and GRAVEL

SANDY lean CLAY

Well-graded GRAVEL with CLAY (or SILTY
CLAY)

Corrosion, Sulfates, Chlorides (CTM 643 - 99;
CTM 417 - 06; CTM 422 - 06)

SW-SC

SP-SM

Consolidation (ASTM D 2435-04)

Liquid Limit, Plastic Limit, Plasticity Index
(AASHTO T 89-02, AASHTO T 90-00)

GP

Well-graded SAND with SILT

GRAVELLY SILTY CLAY

Collapse Potential (ASTM D 5333-03)

CAI Cerchar Abrasivity Index

GRAVELLY SILT with SAND

SW

SP

SW-SM

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

Standard California Sampler

Modified California Sampler

GC-GM

















S01

S02

S03

S04

19

17

This Boring Record was prepared
in accordance with the Caltrans
Soil & Rock Logging, Classification
and Presentation Manual (June,
2007), except as noted in Appendix
A.1 of the Final Geotechnical
Summary Report, SR-710 Tunnel
Technical Study, Los Angeles
County,  California, dated April,
2010.

Hand Auger 0.3' - 5'

VOC=12.1 ppm

PI

VOC=28.1 ppm

VOC=37.2 ppm

VOC=6.3 ppm

4
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16
16
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14
19

14

7

32

33

PP =
0.3

ASPHALT (4").
SILTY CLAY (CL-ML); soft to medium stiff; dark
brown; moist; low plasticity fines; [ALLUVIUM].

SANDY SILT (ML); medium stiff; dark brown; moist;
fine SAND; nonplastic fines.

Lean CLAY with SAND (CL); stiff; dark brown; moist.

SILTY SAND (SM); dense; yellowish brown; moist; fine
SAND.

  At EL. 431.4 ft, contains coarse to fine SAND.

DRILLING METHOD
Rotary Wire-Line

DRILL RIG
CS 2000 (truck)

SPT HAMMER TYPE
Diedrich Automatic, 140 lb., 30 inch drop

BOREHOLE BACKFILL AND COMPLETION
Piezometer Installed on Completion

GROUNDWATER
READINGS

BEGIN DATE
4-6-09

COMPLETION DATE
4-14-09

LOGGED BY
K. Lai, M Islam, K. Barker

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
34° 5' 3" / 118° 9' 52"  NAD83

HOLE ID

R-09-Z2B5
DRILLING CONTRACTOR
Caltrans Drilling Services

HAMMER EFFICIENCY, ERi
84%

SAMPLER TYPE(S) AND SIZE(S) (ID)
SPT(1.4"),Punch Core(2.5"),HQ Core

TOTAL DEPTH OF BORING
300.0 ft

BOREHOLE DIAMETER
4 in

SURFACE ELEVATION
452.4 ft NAVD88

DURING DRILLING
NM

AFTER DRILLING (DATE)
10.8 ft on 7-1-09

BOREHOLE LOCATION (Offset, Station, Line)
'  Lt  Sta  Edna St., w/o Dorchester Ave.
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S07
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S10

27
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VOC=8.8 ppm

PA

VOC=8.5 ppm

VOC=2.3 ppm
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VOC=21.1 ppm

PA

VOC=5.6 ppm
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SANDY SILT (ML); hard; light brown; moist; some fine
SAND; mostly nonplastic to low plasticity fines;
interbedded with silty sand ( SM).

SILTY SAND (SM); medium dense; yellowish brown;
moist; medium to fine SAND; nonplastic fines.

SANDY SILT (ML); stiff to very stiff; olive gray; moist;
few fine GRAVEL; fine SAND; nonplastic to low
plasticity fines.

SILTY SAND (SM); medium dense; light brown; moist;
little fine GRAVEL; fine SAND.

  At EL. 401.4 ft, with trace fine GRAVEL; mostly fine
SAND; some low plasticity fines.

R
ec

ov
er

y 
(%

)

S
am

pl
e 

Lo
ca

tio
n

D
ril

lin
g 

M
et

ho
d

C
as

in
g 

D
ep

th

PREPARED BY
K. Barker, M. Islam

DATE

PROJECT OR BRIDGE NAME
SR-710 TUNNEL TECHNICAL STUDY

BRIDGE NUMBER

Department of Transportation
Division of Engineering Services
Geotechnical Services
Office of Geotechnical Design - South 1

HOLE ID
R-09-Z2B5

EA
07-07-187900

REPORT TITLE
BORING RECORD

DIST.
07

COUNTY
LA

ROUTE
710

POSTMILE
T/T

(continued)

SHEET
2  of  11

R
Q

D
 (%

)

S
am

pl
e 

N
um

be
r

M
oi

st
ur

e
C

on
te

nt
 (%

)

Remarks

B
lo

w
s 

pe
r 6

 in
.

B
lo

w
s 

pe
r f

oo
t

E
LE

V
A

TI
O

N
 (f

t)

426.38

424.38

422.38

420.38

418.38

416.38

414.38

412.38

410.38

408.38

406.38

404.38

402.38

400.38

398.38

D
E

P
TH

 (f
t)

D
ry

 U
ni

t W
ei

gh
t

(p
cf

)

S
he

ar
 S

tre
ng

th
(ts

f)

DESCRIPTION
M

at
er

ia
l

G
ra

ph
ic

s

C
A

LT
R

A
N

S
 B

O
R

IN
G

 R
E

C
O

R
D

 M
E

T+
E

N
G

 F
IX

E
D

  K
R

IS
 - 

S
R

-7
10

 C
A

LT
R

A
N

S
 B

O
R

IN
G

 L
O

G
S

 W
IT

H
 R

E
V

 Z
1B

4 
Z1

B
8 

Z2
B

3 
Z2

B
4 

Z2
B

5 
A

N
D

 Z
3B

11
 O

N
LY

.G
P

J 
 C

A
LT

R
A

N
S

 L
IB

R
A

R
Y

 0
40

80
8.

G
LB

  3
/1

0/
10

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55



S11

S12

S13

S14

S15

S16

21

VOC=9.0 ppm

VOC=17.4 ppm
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VOC=7.6 ppm
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  At EL. 397.4 ft, grades to medium to fine SAND.
SILTY SAND (SM) (continued).

SILTY CLAY (CL-ML); stiff to very stiff; olive brown to
olive gray; moist; low plasticity fines.

Fat CLAY (CH); very stiff; olive gray; moist; medium to
high plasticity fines.

SILTY CLAY (CL-ML); stiff to very stiff; light brown;
moist; low plasticity fines.
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SILTY CLAY (CL-ML) (continued).

Very stiff; olive gray; low  to medium plasticity fines.

  At EL. 347.4 ft, with few fine SAND.

CLAYEY SAND (SC); medium dense; light brown;
moist; fine SAND; nonplastic to low plasticity fines.

SANDY lean CLAY (CL); stiff; light brown to light gray;
moist to wet; fine SAND; low plasticity fines.
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D01

S02

C03

O04

S05

S06

10

9

This Boring Record was prepared
in accordance with the Caltrans
Soil & Rock Logging, Classification
and Presentation Manual (June,
2007), except as noted in Appendix
A.1 of the Final Geotechnical
Summary Report, SR-710 Tunnel
Technical Study, Los Angeles
County,  California, dated April,
2010.

VOC=0.2 PPM

UW, PI
VOC=1.5 PPM

PA

VOC=0.5 PPM

VOC=0.6 PPM

2
7
11

32
20
28

19
27
25

18

48

52

129

Woody debris, pine needles.
SILTY SAND (SM); loose; strong brown; moist; fine
SAND; nonplastic fines; (probable Recent ponded
Alluvial deposit).

SANDY SILT (ML); very stiff; yellowish brown; moist;
fine SAND; nonplastic fines.

Well-graded SAND with SILT and GRAVEL (SW-SM);
very dense; yellowish brown to pale brown; moist; little
fine to coarse GRAVEL; mostly coarse to fine SAND;
few fines; dominantly hard (slightly weathered) to soft
(intensely weathered) granitic rock fragments (older
Quaternary Alluvium, Qoa).

COBBLES  gravel, and sand, hard drilling.

DRILLING METHOD
Rotary Wire-Line

DRILL RIG
CS 2000 (truck)

SPT HAMMER TYPE
Diedrich Automatic, 140 lb., 30 inch drop

BOREHOLE BACKFILL AND COMPLETION
Installed Piezometer for water monitoring

GROUNDWATER
READINGS

BEGIN DATE
1-13-09

COMPLETION DATE
1-22-09

LOGGED BY
J.  Pratt/ T. Halda

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
1872415.7 ft / 6514868.4 ft  NAD83

HOLE ID

R-09-Z3B2
DRILLING CONTRACTOR
Caltrans In-House

HAMMER EFFICIENCY, ERi
84%

SAMPLER TYPE(S) AND SIZE(S) (ID)
SPT(1.4"), Punch Core(2.5") & HQ Rock Coring

TOTAL DEPTH OF BORING
275.0 ft

BOREHOLE DIAMETER
3.7 in

SURFACE ELEVATION
781.4 ft NAVD88

DURING DRILLING
NM

AFTER DRILLING (DATE)
144.4 ft on 7-1-09

BOREHOLE LOCATION (Offset, Station, Line)
'  Lt  Sta  S. Pasadena Ave & Calif. Blvd
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VOC=0.0.5 PPM

VOC=2.3 PPM
UW, PA
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28
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SANDY SILT (ML); hard; yellowish brown; moist;
nonplastic to low plasticity fines; FeO stained.

Well-graded SAND with SILT and GRAVEL (SW-SM);
very dense; yellowish brown; moist; some fine to
coarse GRAVEL; mostly fine to coarse SAND;
subangular to subrounded hard (slightly weathered) to
minor soft ( intensely weathered) granitic and schist
rock fragments.

SILT (ML); hard; yellowish brown; moist; nonplastic
fines.

SILTY SAND (SM); very dense; yellowish brown;
moist; nonplastic fines.

Well-graded SAND with SILT, GRAVEL, and
COBBLES (SW-SM); very dense; yellowish brown;
moist; about 1 to 5% COBBLES; little fine to coarse
GRAVEL; mostly coarse to fine SAND; few fines;
COBBLES consist of; up to 6 in. diameter subangular
to subrounded hard to moderately hard ( slightly
weathered) granitic rock fragments.
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Well-graded SAND with SILT, GRAVEL, and
COBBLES (SW-SM) (continued).

SILTY SAND (SM); hard; yellowish brown; moist; trace
coarse to fine GRAVEL; mostly medium to fine SAND;
some nonplastic fines; gradationally interbedded with
silty sand.

Well-graded SAND with GRAVEL and COBBLES
(SW); very dense; yellowish brown; moist; about 10%
COBBLES; about 15 to 25% fine to coarse GRAVEL;
COBBLES consist of; up to 4 in. diameter subrounded
hard (slightly weathered) granitic rock fragments.

SILTY SAND (SM); very dense; yellowish brown;
moist; trace fine GRAVEL.

CLAYEY SAND (SC); dense to very dense; strong
brown; moist; nonplastic fines; gradationally
interbedded with silty sand, possible hardpan
(paleosol).

Well-graded SAND with GRAVEL (SW); very dense;
yellowish brown to light yellowish brown; moist; about
0 to 10% fine to coarse GRAVEL; fine to coarse
SAND; interbedded with up to 10% silty sand,
subangular hard sheared granitic rock fragments.

Poorly graded SAND with GRAVEL (SP); very dense;
yellowish brown to light yellowish brown; moist; little
coarse to fine GRAVEL; mostly coarse to fine SAND;
trace fines.
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Poorly graded SAND with GRAVEL (SP) (continued).

SILTY SAND (SM); very dense; strong brown to light
yellowish brown; moist; trace fine GRAVEL; mostly
coarse to fine SAND; interbedded with well graded
sand and sandy silt, about 75% silty sand, about 20%
well graded sand, crosslaminated.

Well-graded SAND (SW); very dense; light yellowish
brown; moist; trace fine to coarse GRAVEL;  (up to 1
in. dia.) hard  granitic rock fragments.

Well-graded SAND with GRAVEL (SW); very dense;
light yellowish brown to yellowish brown; moist; about
5% COBBLES; coarse GRAVEL; up to 4 in. diameter
subangular hard (slightly weathered) sheared quartz
diorite rock fragments, little silt interbeds.
SILTY SAND (SM); dense to very dense; strong brown
to reddish brown; moist; trace GRAVEL; mostly coarse
to fine SAND; little nonplastic to low plasticity fines;
interbedded with about 20% well graded sand and
25% silt, intensely weathered soil and quartz diorite
and schist rock fragments.

SILTY SAND (SM); very dense; yellowish brown to
reddish brown; moist; few fine GRAVEL; mostly coarse
to fine SAND; some nonplastic to low plasticity fines;
gradationally interbedded with clayey sand, subangular
hard (slightly weathered) to soft (intensely weathered)
quartz diorite and schist rock fragments, intensely
weathered zone ( paleosol).
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This Boring Record was prepared
in accordance with the Caltrans
Soil & Rock Logging, Classification
and Presentation Manual (June,
2007), except as noted in Appendix
A.1 of the Final Geotechnical
Summary Report, SR-710 Tunnel
Technical Study, Los Angeles
County,  California, dated April,
2010.

Hand Auger to 5'

VOC = 2.5 ppm

PI, PA

VOC = 2.6 ppm

10
19
21

9
16
19

30
40

50/5"

40

35 107

ASPHALT 4" thick.
Road base material, 4" thick.
CLAYEY SAND with GRAVEL (SC); yellowish brown;
moist [FILL].

SILTY SAND (SM); dense; light reddish brown; moist;
coarse to fine SAND; low plasticity fines [OLDER
ALLUVIUM].

Medium dense; 2% fine GRAVEL, 60% coarse to fine
SAND, 38% fines.

Poorly graded SAND with GRAVEL (SP); very dense;
light reddish brown; moist; fine GRAVEL; coarse to
fine SAND; weak cementation.

DRILLING METHOD
Rotary Wash

DRILL RIG
Speedstar 30k

SPT HAMMER TYPE
Automatic Hammer 140 lb. 30 inch drop

BOREHOLE BACKFILL AND COMPLETION
Bentonite and cement grout backfill

GROUNDWATER
READINGS

BEGIN DATE
3-2-09

COMPLETION DATE
3-6-09

LOGGED BY
D. Jankly

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
34° 7' 58.7712" / 118° 8' 54.5316"  NAD83

HOLE ID

R-09-Z3B4
DRILLING CONTRACTOR
Cascade Drilling Inc.

HAMMER EFFICIENCY, ERi
70%

SAMPLER TYPE(S) AND SIZE(S) (ID)
SPT(1.4"), Cal (2.4"), PQ core (3.2")

TOTAL DEPTH OF BORING
276.0 ft

BOREHOLE DIAMETER
6 in

SURFACE ELEVATION
768.0 ft NAVD 88

DURING DRILLING
NM

AFTER DRILLING (DATE)
N/A

BOREHOLE LOCATION (Offset, Station, Line)
'  Lt  Sta  (Fillmore St. e/o S. Raymond Ave.)
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Poorly graded SAND with GRAVEL (SP) (continued).

SILT with SAND (ML); hard; brown; moist; little
medium to fine SAND; mostly low plasticity fines.

  At EL. 728.0 ft, becomes grayish brown with orange
(FeO2) stained zones; 22% medium to fine SAND,
78% fines.

SILTY SAND (SM); very dense; grayish brown with
orange (FeO2) stained zones; moist; 8% coarse to fine
GRAVEL, 50% coarse to fine SAND, 42% fines,
micaceous.
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85

Poorly graded SAND with GRAVEL (SP); brown;
moist; fine GRAVEL; coarse to fine SAND.

SILTY SAND (SM); very dense; gray to orange brown;
moist; 1% fine GRAVEL, 51% predominantly fine
SAND, 48% low plasticity fines.
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VOC = 51.3 ppm

50/5"Poorly graded GRAVEL (GP); very dense; light brown
and dark gray; moist; cobbles to 3" dia. derived from
granite and gneiss (slightly weathered, subangular to
subrounded).

SILTY SAND (SM); brown; moist; 2% fine GRAVEL,
65% predominantly medium to fine SAND, 33% low
plasticity fines.
  At EL. 673.0 ft, observed 2" thick, very dark brown

silty clay to clayey silt bed, probable paleosol.
Poorly graded SAND with GRAVEL (SP); brown;
moist; few fine GRAVEL; medium to fine SAND; low
plasticity fines.

SANDY SILT (ML); soft to medium stiff; brown; moist
to wet; fine SAND; homogeneous, micaceous.

Poorly graded GRAVEL (GP); light brown and dark
gray; moist.
SILTY SAND (SM); brown; moist to wet; 1% fine
GRAVEL, 55% predominantly fine SAND, 44% low
plasticity fines, homogenous.

Poorly graded GRAVEL with SAND (GP); light brown
and dark gray; moist; coarse, subangular to
subrounded GRAVEL; moderately to slightly
weathered, moderately hard to hard, subangular to
subrounded; clasts.  Clasts composed of granite,
diorite, and gneiss.
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Poorly graded GRAVEL with SAND (GP) (continued).

  At EL. 643.0 ft, observed 5-inch intersected granitic
clast.

  At EL. 641.4 ft, observed 5-inch intersected granitic
clast.

  At EL. 636.3 ft, observed 3-inch intersected granitic
clast.

  At EL. 631.5 ft, observed 5-inch intersected granitic
clast.

  At EL. 630.7 ft, observed 3-inch intersected granitic
clast.
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VOC = 10.0 ppm

  At EL. 616.8 ft, observed 3-inch intersected granitic
clast.

Poorly graded SAND with SILT (SP-SM); moist to wet;
9% fine GRAVEL, 84% coarse to fine SAND, 7% low
plasticity fines.

SILTY SAND (SM); moist to wet; trace fine GRAVEL;
medium to fine SAND; homogeneous.

  At EL. 610.4 ft, observed SAND with faint
subhorizontal laminations.

Poorly graded GRAVEL with SAND (GP); and
COBBLES, to poorly graded SAND with GRAVEL and
COBBLES, dark olive brown, moist to wet.  Recovered
predominately as gravel and cobble fragments with
limited sandy matrix.
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This Boring Record was prepared
in accordance with the Caltrans
Soil & Rock Logging, Classification
and Presentation Manual (June,
2007), except as noted in Appendix
A.1 of the Final Geotechnical
Summary Report, SR-710 Tunnel
Technical Study, Los Angeles
County,  California, dated April,
2010.Hand Auger to 5'

PA
VOC = 0.0 ppm

PA
VOC = 0.0 ppm

VOC = 0.0 ppm

VOC = 0.0 ppm

4
5
6

17
38

50/1"

50/3"

50/3"

11

128

ASPHALT 6" thick.
CONCRETE 6" thick.
Poorly graded SAND (SP); very dark grayish brown;
dry to moist; coarse to medium SAND; trace fines
[OLDER ALLUVIUM].

SILTY SAND (SM); medium dense; very dark brown;
dry to moist; 4% fine GRAVEL, 61% predominantly fine
SAND, 35% low plasticity fines.

SILTY SAND with GRAVEL (SM); very dense; very
dark brown; 28% coarse to fine GRAVEL, 56% coarse
to fine SAND, 16% low plasticity fines.
SEDIMENTARY ROCK, (SANDSTONE),
decomposed (well-graded SAND (SW); very dense,
light gray, moist, trace fine gravel, fine to coarse
sand)  [TOPANGA FORMATION] .

Gray.

DRILLING METHOD
Rotary Wash

DRILL RIG
Ingersoll Rand A400

SPT HAMMER TYPE
Automatic Hammer 140 lb. 30 inch drop

BOREHOLE BACKFILL AND COMPLETION
Piezometer Installed on Completion

GROUNDWATER
READINGS

BEGIN DATE
2-17-09

COMPLETION DATE
3-11-09

LOGGED BY
M. Torsiello

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
34° 7' 31.5588" / 118° 8' 54.6144"  NAD83

HOLE ID

R-09-Z3B6
DRILLING CONTRACTOR
Cascade Drilling Inc.

HAMMER EFFICIENCY, ERi
75%

SAMPLER TYPE(S) AND SIZE(S) (ID)
SPT(1.4"), Cal (2.4"), PQ core (3.2")

TOTAL DEPTH OF BORING
326.0 ft

BOREHOLE DIAMETER
6 in

SURFACE ELEVATION
750.0 ft NAVD 88

DURING DRILLING
NM

AFTER DRILLING (DATE)
51.2 ft on07/01/09

BOREHOLE LOCATION (Offset, Station, Line)
'  Lt  Sta  (State St. e/o Railroad St. w/o SR-110)
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This Boring Record was prepared
in accordance with the Caltrans
Soil & Rock Logging, Classification
and Presentation Manual (June,
2007), except as noted in Appendix
A.1 of the Final Geotechnical
Summary Report, SR-710 Tunnel
Technical Study, Los Angeles
County,  California, dated April,
2010.

Hand Auger from 0.5' - 5'
VOC=16.8 ppm

UW
VOC=15.1 ppm

VOC=17.3 ppm

UW, PI

3
4
4

3
2
3

8

5

104

ASPHALT (6").
SANDY SILTY CLAY (CL-ML); soft to medium stiff;
light brown; moist; some SAND; mostly nonplastic
fines; weak cementation; [ALLUVIUM].

SANDY SILTY CLAY (CL-ML); soft to medium stiff;
strong brown; moist; some SAND; mostly nonplastic to
low plasticity fines; weak to moderate cementation.

SANDY SILTY CLAY (CL-ML); soft; strong brown;
moist to wet; some SAND; mostly nonplastic to low
plasticity fines; weak cementation.

SANDY SILT (ML); soft; light brown; moist; some fine
SAND; mostly nonplastic to low plasticity fines; weak
cementation.

Fat CLAY (CH); soft; light brown; moist; few fine
SAND; mostly nonplastic to low plasticity fines; weak
cementation.
SANDY SILT (ML); medium stiff to stiff; light brown;
moist; few fine SAND; mostly nonplastic to low
plasticity fines; weak cementation.

DRILLING METHOD
Rotary Wire-Line

DRILL RIG
CME 85

SPT HAMMER TYPE
CME Automatic, 140 lb., 30 inch drop

BOREHOLE BACKFILL AND COMPLETION
Piezometer Installed on Completion

GROUNDWATER
READINGS

BEGIN DATE
3-11-09

COMPLETION DATE
3-25-09

LOGGED BY
M. Salisbury

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
34° 6' 21.59" / 118° 9' 24.5"  NAD83

HOLE ID

R-09-Z3B8
DRILLING CONTRACTOR
Caltrans In-House

HAMMER EFFICIENCY, ERi
87%

SAMPLER TYPE(S) AND SIZE(S) (ID)
Bulk,SPT (1.4"),Punch Core(2.5"),HQ Core

TOTAL DEPTH OF BORING
275.0 ft

BOREHOLE DIAMETER
4 in

SURFACE ELEVATION
594.3 ft NAVD88

DURING DRILLING
NM

AFTER DRILLING (DATE)
Well unaccessible

BOREHOLE LOCATION (Offset, Station, Line)
'  Lt  Sta  Meridian Ave. n\o Oak St.
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SEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard, intensely to moderately
fractured.
Bottom of borehole at 275.0 ft bgs
Borehole was converted to piezometer at the
completion of drilling.

RQD values provided in the boring logs are based on
intact core pieces obtained between two natural
discontinuities. Majority of cores obtained in this boring
are weak and does not meet the "sound core"
definition provided in standard test method for RQD
ASTM D 6032. These RQD values should not be used
to evaluate the rock mass quality.
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This Boring Record was prepared
in accordance with the Caltrans
Soil & Rock Logging, Classification
and Presentation Manual (June,
2007), except as noted in Appendix
A.1 of the Final Geotechnical
Summary Report, SR-710 Tunnel
Technical Study, Los Angeles
County,  California, dated April,
2010.

Hand Auger from 0.5' - 5'
VOC=2.4 ppm

VOC=2.3 ppm

UW, PA

VOC=2.4 ppm

VOC=3.4 ppm

UW, PI
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DRILL RIG
CME 85

SPT HAMMER TYPE
CME Automatic, 140 lb., 30 inch drop

BOREHOLE BACKFILL AND COMPLETION
Piezometer Installed on Completion

GROUNDWATER
READINGS

BEGIN DATE
1-13-09

COMPLETION DATE
1-21-09

LOGGED BY
K. Barker

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
34° 5' 52" / 118° 8' 47"  NAD83

HOLE ID

R-09-Z3B11
DRILLING CONTRACTOR
Caltrans Drilling Services

HAMMER EFFICIENCY, ERi
87%

SAMPLER TYPE(S) AND SIZE(S) (ID)
Bulk,SPT(1.4"),Punch Core(2.5"),HQ Core

TOTAL DEPTH OF BORING
275.0 ft

BOREHOLE DIAMETER
4 in

SURFACE ELEVATION
533.1 ft NAVD88

DURING DRILLING
NM

AFTER DRILLING (DATE)
158.0 ft on 7-1-09

BOREHOLE LOCATION (Offset, Station, Line)
'  Lt  Sta  N. Palm Ave. s/o W. Alhambra Rd.
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ASPHALT (6").
SILTY, CLAYEY SAND (SC-SM); medium dense;
very dark brown; dry; few fine GRAVEL; medium to
fine SAND; [ALLUVIUM].

CLAYEY SAND (SC); medium dense; olive brown;
moist; medium to fine SAND.

SILTY SAND (SM); medium dense; olive brown; moist;
trace fine GRAVEL; mostly medium to fine SAND.

  At EL. 516.1 ft, observed 0.5' lens of (Poorly graded
SAND) (SP); coarse SAND.

  At EL. 512.1 ft, contains few fine, subangular
GRAVEL.

DRILLING METHOD
Rotary Wire-Line
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  At EL. 508.1 ft, with 0.5' to 1' interbeds of (SANDY
SILT) (ML/SM); fine SAND.

SILTY SAND (SM) (continued).

Poorly graded SAND with SILT (SP-SM); medium
dense; olive brown; moist; mostly medium to fine
SAND.

SILTY SAND with GRAVEL (SM); medium dense; olive
brown; moist; little fine GRAVEL; fine SAND.

R
ec

ov
er

y 
(%

)

S
am

pl
e 

Lo
ca

tio
n

D
ril

lin
g 

M
et

ho
d

C
as

in
g 

D
ep

th

PREPARED BY
K. Barker

DATE

PROJECT OR BRIDGE NAME
SR-710 TUNNEL TECHNICAL STUDY

BRIDGE NUMBER

Department of Transportation
Division of Engineering Services
Geotechnical Services
Office of Geotechnical Design - South 1

HOLE ID
R-09-Z3B11

EA
07-07-187900

REPORT TITLE
BORING RECORD

DIST.
07

COUNTY
LA

ROUTE
710

POSTMILE
T/T

(continued)

SHEET
2  of  10

R
Q

D
 (%

)

S
am

pl
e 

N
um

be
r

M
oi

st
ur

e
C

on
te

nt
 (%

)

Remarks

B
lo

w
s 

pe
r 6

 in
.

B
lo

w
s 

pe
r f

oo
t

E
LE

V
A

TI
O

N
 (f

t)

507.11

505.11

503.11

501.11

499.11

497.11

495.11

493.11

491.11

489.11

487.11

485.11

483.11

481.11

479.11

D
E

P
TH

 (f
t)

D
ry

 U
ni

t W
ei

gh
t

(p
cf

)

S
he

ar
 S

tre
ng

th
(ts

f)

DESCRIPTION
M

at
er

ia
l

G
ra

ph
ic

s

C
A

LT
R

A
N

S
 B

O
R

IN
G

 R
E

C
O

R
D

 M
E

T+
E

N
G

 F
IX

E
D

  K
R

IS
 - 

S
R

-7
10

 C
A

LT
R

A
N

S
 B

O
R

IN
G

 L
O

G
S

 W
IT

H
 R

E
V

 Z
1B

4 
Z1

B
8 

Z2
B

3 
Z2

B
4 

Z2
B

5 
A

N
D

 Z
3B

11
 O

N
LY

.G
P

J 
 C

A
LT

R
A

N
S

 L
IB

R
A

R
Y

 0
40

80
8.

G
LB

  3
/1

0/
10

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55



0

100

33

100

17

100

50

O10A

S11

O12

S13

O14

S15

O16

10

21

18

VOC=1.1 ppm

UW, PA

VOC=8.1 ppm

UW, PA
VOC=7.3 ppm

VOC=4.1 ppm

UW

VOC=1.4 ppm

23
31
25

22
19
27

11
12
14

56

46

26

138

101

112

SILTY SAND with GRAVEL (SM) (continued).

Well-graded SAND with SILT and GRAVEL (SW-SM);
very dense; olive brown; moist; fine GRAVEL; coarse
to fine SAND; weak cementation.

  At EL. 473.1 ft, contains 1' lens of trace coarse
GRAVEL; moderate cementation.

  At EL. 472.1 ft, becomes dense; little coarse to fine
GRAVEL; mostly coarse to fine SAND; few low
plasticity fines.

SANDY elastic SILT (MH); very stiff; olive brown;
moist; some fine SAND; medium plasticity, low dry
strength, low toughness fines.

SILTY SAND (SM); dense; olive brown; moist; fine
GRAVEL; mostly fine SAND; some low plasticity fines;
weak cementation.

SANDY elastic SILT (MH); very stiff; olive brown;
moist; some fine SAND; medium plasticity, low dry
strength, low toughness fines.

Poorly graded SAND (SP); medium dense; olive
brown; moist; medium to fine SAND; few fines.
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Poorly graded SAND (SP) (continued).

SANDY SILT (ML); very stiff; dark yellowish brown;
moist; some fine SAND; mostly low  to medium
plasticity fines.

CLAYEY SAND (SC); dense; dark yellowish brown;
moist; trace fine GRAVEL; some fine SAND; medium
plasticity, very high dry strength, high toughness fines.

SILTY SAND with GRAVEL (SM); dense to very
dense; dark yellowish brown mottled with very pale
brown and moderate yellowish brown; moist; some
coarse to fine, subangular GRAVEL; weak
cementation; gravels are granodiorite, fine to medium
grained, dark yellowish brown, intensely weathered,
hard.

  At EL. 422.1 ft, becomes about 10% COBBLES;
about 20 to 30% GRAVEL.
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SILTY SAND with GRAVEL (SM) (continued).

  At EL. 417.1 ft, observed little coarse to fine
GRAVEL; mostly coarse to fine SAND.

SILTY SAND (SM); dense; yellowish brown; moist;
trace fine GRAVEL; mostly medium to fine SAND; little
fines; weak cementation.

  At EL. 409.1 ft, contains trace fine, subangular
GRAVEL.

  At EL. 407.1 ft, observed no gravel.

SANDY lean CLAY (CL); stiff; yellowish brown; moist;
trace fine GRAVEL; some medium to fine SAND;
mostly medium plasticity fines.

CLAYEY SAND (SC); dense to very dense; dark
yellowish brown; moist; trace fine, subangular
GRAVEL; coarse to medium SAND.

Poorly graded SAND with SILT and GRAVEL (SP-SM);
dense; dark yellowish brown mottled with yellowish
brown and pale orange; moist; few coarse to fine,
subangular GRAVEL; fine SAND; few fines.
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D1

S2

S3

S4

This Boring Record was prepared
in accordance with the Caltrans
Soil & Rock Logging, Classification
and Presentation Manual (June,
2007), except as noted in Appendix
A.1 of the Final Geotechnical
Summary Report, SR-710 Tunnel
Technical Study, Los Angeles
County,  California, dated April,
2010.

Hand Auger from  1' - 7.5'

VOC = 0.4 ppm

VOC = 0.2 ppm

VOC = 0.3 ppm

3
3
4

29
26
41

10
20
40

ASPHALT 6" thick.
Road base material, 6" thick.
SANDY lean CLAY (CL); dark yellowish brown to olive
brown; moist; fine SAND; medium plasticity fines
[OLDER ALLUVIUM].

Stiff; brown.

SILTY SAND (SM); very dense; light yellowish brown;
moist; trace fine GRAVEL; medium to fine SAND; low
plasticity fines.

SILT (ML); hard; light olive brown; moist; trace fine,
rounded GRAVEL; nonplastic fines.

SILTY SAND (SM); dense; light olive brown; moist;
medium to fine SAND; trace mica.

DRILLING METHOD
Rotary Wash

DRILL RIG
Ingersoll Rand A400

SPT HAMMER TYPE
Automatic Hammer 140 lb., 30 inch drop

BOREHOLE BACKFILL AND COMPLETION
Piezometer Installed on Completion

GROUNDWATER
READINGS

BEGIN DATE
1-6-09

COMPLETION DATE
1-13-09

LOGGED BY
R. Chavez

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
34° 5' 32.8014" / 118° 9' 34.1424"  NAD83

HOLE ID

R-09-Z3B12
DRILLING CONTRACTOR
Cascade Drilling Inc.

HAMMER EFFICIENCY, ERi
75%

SAMPLER TYPE(S) AND SIZE(S) (ID)
SPT(1.4"), Cal (2.4"), PQ core (3.2")

TOTAL DEPTH OF BORING
275.0 ft

BOREHOLE DIAMETER
6 in

SURFACE ELEVATION
501.0 ft NAVD 88

DURING DRILLING
NM

AFTER DRILLING (DATE)
12.8 ft on7/1/09

BOREHOLE LOCATION (Offset, Station, Line)
'  Lt  Sta  (Westmont Dr. s/o Sherwood Ave.)
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SILTY SAND (SM) (continued).

Elastic SILT (MH); very stiff; dark brown; moist; trace
mica.

SILT with SAND (ML); hard; dark brown; moist; fine
SAND.

25% fine SAND, 75% fines.

8" Silty Sand layer between 40' and 40.7'.

SILTY SAND (SM); very dense; olive brown; moist;
fine SAND; micaceous.

78% fine SAND, 22% low plasticity fines.

Light olive brown.
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This Boring Record was prepared
in accordance with the Caltrans
Soil & Rock Logging, Classification
and Presentation Manual (June,
2007), except as noted in Appendix
A.1 of the Final Geotechnical
Summary Report, SR-710 Tunnel
Technical Study, Los Angeles
County,  California, dated April,
2010.

Hand Auger to 5'
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ASPHALT 4" thick.
Road base material, 6" thick.
SILTY SAND (SM); reddish brown; dry to moist; few
coarse to fine, subangular to subrounded GRAVEL;
mostly coarse to fine SAND; some low plasticity fines
[FILL].

SILTY SAND (SM); dense; light brown; moist; trace
coarse to fine, subrounded GRAVEL; mostly coarse to
fine SAND; some low plasticity fines [OLDER
ALLUVIUM].

SANDY SILTY CLAY (CL-ML); very stiff; dark yellowish
brown; moist; 31% medium to fine SAND, 69%  fines.

Hard.

DRILLING METHOD
Rotary Wash

DRILL RIG
Speedstar 30k

SPT HAMMER TYPE
Automatic Hammer 140 lb. 30 inch drop

BOREHOLE BACKFILL AND COMPLETION
Piezometer Installed on Completion

GROUNDWATER
READINGS

BEGIN DATE
3-10-09

COMPLETION DATE
3-16-09

LOGGED BY
D. Jankly

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
34° 4' 51.5958" / 118° 9' 20.7936"  NAD83

HOLE ID

R-09-Z4B4
DRILLING CONTRACTOR
Cascade Drilling Inc.

HAMMER EFFICIENCY, ERi
70%

SAMPLER TYPE(S) AND SIZE(S) (ID)
SPT(1.4"), Cal (2.4"), PQ core (3.2")

TOTAL DEPTH OF BORING
277.0 ft

BOREHOLE DIAMETER
6 in

SURFACE ELEVATION
454.4 ft NAVD 88

DURING DRILLING
NM

AFTER DRILLING (DATE)
46.3 ft on7/1/09

BOREHOLE LOCATION (Offset, Station, Line)
'  Lt  Sta  (Westminster Ave. n/o W. Mission Rd.)
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SANDY SILTY CLAY (CL-ML) (continued).
Hard.

Very stiff; brown.

43% predominantly fine SAND, 57% fines.

Poorly graded SAND (SP); very dense; light yellowish
brown; moist; coarse to fine SAND.

SILTY SAND with GRAVEL (SM); very dense; dark
yellowish brown; moist; 15% coarse to fine GRAVEL,
69% coarse to fine SAND, 16% low plasticity fines.
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TECHNICAL DATA REPORT 

FOR THE 

PROPOSED 710 FREEWAY TUNNELS 

FEASIBILITY

TASK 3.1 - SOIL BORING PROGRAM

Prepared For: 

Parsons Brinckerhoff Quade & Douglas, Inc. 

444 South Flower Street, Suite 3700 

Los Angeles, CA 90071 

Prepared By: 

Earth Mechanics, Inc. 

17660 Newhope Street, Suite E 

Fountain Valley, California 92708 

March 20, 2006 

EMI Project No. 05-109 
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