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Well-graded SAND with SILT and GRAVEL

| Well-graded SAND with CLAY (or SILTY CLAY)

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

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

Elastic SILT
Elasiic SILT with SAND
Elastic SILT with GRAVEL

GROUP SYMBOLS AND NAMES FIELD AND LABORATORY TESTS
Graphic / Symbol Group Names Graphic | Symbol Group Na
T 4 e A C  Consolidation (ASTM D 2435-04)
.' - Weil-graded GRAVEL A Lean CLAY I B o (AST
GW y | Lean CLAY with SAND CL Collapse Potential (ASTM D 5333-03)
*g.! Wedl-graded GRAVEL with SAND 1 Lean CLAY with GRAVEL
2l I 1 GL | SANDY lean CLAY CP Compaction Curve (CTM 216 - 06)
Poorly graded GRAVEL | SANDY lean CLAY with GRAVEL CR Corrosion, Sulfates, Chlorides (CTM 643 - 99;
I GP Poorly araded GRAVEL wih SAND | GRAVELLY lean CLAY CTM 417 - 06; CTM 422 - 06)
¥ o GRAVELLY lean CLAY with SAND
I L s B 2 CU Consolidated Undrained Triaxial (ASTM D 4767-02)
e] I Y
Welgraded GRAVEL with SILT SILTY CLAY with SAND DS Direct Shear (ASTM D 3080-04)
Wedl-graded GRAVEL with SILT and SAND SILTY CLAY with GRAVEL
| S STV CIAY El  Expansion Index (ASTM D 4828-03)
| Well-graded GRAVEL with CLAY (or SILTY CLAY} SANDY SILTY CLAY with GRAVEL M Moisture Content (ASTM D 2216-05)
| Well-graded GRAVEL with CLAY and SAND | GRAVELLY SILEY CLAY- OC Organic Content (ASTM D 2974-07)
{or SILTY CLAY and SAND) GRAVELLY SILTY CLAY with SAND 9
Poorly graded GRAVEL with SILT ::::I s P Permeability (CTM 220 - 05)
wil . " .
Poorly graded GRAVEL with SILT and SAND SILT with GRAVEL PA:, Parlicls Size Analyste (ASTI D422-63 [2007])
t ML SANDY SILT Pl Liguid Limit, Plastic Limit, Plasticity Index
ol e G AVEL with CLAY SANDY SILT with GRAVEL (AASHTO T 89-02, AASHTO T 90-00)
Poorly graded GRAVEL with CLAY and SAND GRAVELLY SILT y 4
{or SILIY CLAY and SAND) : GRAVELLY SILT with SAND PL  PointLoad Index (ASTM D 5731-05)
SILTY GRAVEL ORGANIC lean CLAY PM Pressure Meter
ORGANIC lean CLAY with SAND
SILTY GRAVEL with SAND ORGANIC lean CLAY with GRAVEL PP Pocket Penetrometer
T oL SANDY ORGANIC lean CLAY R  R-Value (CTM 301 -00)
CLAYEY GRAVEL | SANDY ORGANIC lean CLAY with GRAVEL :
| GRAVELLY DRGANIC lean CLAY SE Sand Equivalent (CTM 217 - 99)
CLAYEY GRAVEL with SAND GRAVELLY ORGANIC lean CLAY with SAND SG Specific Gravity (AASHTO T 100-08)
SILTY, CLAYEY GRAVEL gg::g :”-: b sAND SL  Shrinkage Limit (ASTM D 427-04)
LT wat
SILTY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL SW Swell Potential (ASTM D 4546-03)
: OL | SANDY ORGANIC SILT
Well-graded SAND SANDY ORGANIC SILT with GRAVEL TV Pocket Torvane
GRAVELLY ORGANIC SILT UC  Unconfined Compression - Soil (ASTM D 2166-08)
Walkgracied SANI Wil GRAVEL GRAVELLY ORGANIC SILT with SAND Unconfined Compression - Rock (ASTM D 2938-95)
Poorly graded SAND Fat CLAY UU  Unconsolidated Undrained Triaxial
Fat CLAY with SAND (ASTM D 2850-03)
Poorly graded SAND with GRAVEL Fat CLAY with GRAVEL . .
1 SANDY fat CLAY UW Unit Weight (ASTM D 4767-04)
Well-graded SAND with SILT SANDY fat CLAY with GRAVEL VS Vane Shear (AASHTO T 223-96 [2004])

SAMPLER GRAPHIC SYMBOLS

or Hand Driven

MH | SANDY elastic SILT
Poorly graded SAND with SILT SANDY elastic SILT with GRAVEL
. GRAVELLY elashic SILT Standard Penetration Test (SPT
Poorty graded SAND with SILT and GRAVEL GRAVELLY elastic SILT with SAND ( )
Poorly graded SAND with CLAY {or SILTY CLAY) ORGANIC fat CLAY
g e LAY g Gk ORGANIC fat CLAY with SAND
R G R o L ORGANIC fat CLAY with GRAVEL Standard California Sampler
- OH | SANDY ORGANIC fat CLAY
SILTY SAND SANDY ORGANIC fat CLAY with GRAVEL
S R e AL GRAVELLY ORGANIC fat CLAY
Wi " - .

| R NCLL T RMARINE: fR CL wth SAN L Modified California Sampler
CLAYEY SAND ORGANIC efaste SILT

ORGANIC elastic SILT with SAND
CLAYEY SAND with GRAVEL ORGANIC elastc SILT with GRAVEL
T OH | SANDY elastic ELASTIC SILT Shelby Tube Piston Sampler
SILTY. CLAYEY SAND SANDY ORGANIC elastic SILT with GRAVEL
’ ’ GRAVELLY ORGANIC elastic SILT
SILTY. CLAYEY SAND with GRAVEL GRAVELLY ORGANIC elastic SILT with SAND B

| ORGANIC SOIL g NX Rock Core HQ Rock Core
PT PEAT 4 ORGANIC SCHL with SAND H
i ORGANIC SCIL with GRAVEL
T ~| OLIOH | SANDY ORGANIC SOIL
COBBLES 4 SANDY ORGANIC SOIL with GRAVEL
e COBBLES and BOULDERS | SRAVELLY ORGAIEBAIL Bulk Sample Other (see remarks)
BOULDERS | GRAVELLY ORGANIC SOIL with SAND
DRILLING METHOD SYMBOLS WATER LEVEL SYMBOLS
First Water Level Reading (during drilling)
R:[l Auger Drilling Rotary Drilling Dynamic Cone D Diamond Core ‘T Static Water Level Reading (short-term)

¥ Static Water Level Reading (long-term)
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CONSISTENCY OF COHESIVE SOILS

Unconﬁned(‘:ompresswe Pocket

Descriptor Strength (tsf) Penetrometer (tsf) | Torvane (tsf) | Field Approximation
Very Soft <025 <0.25 <0.12 Easily penetrated several inches by fist
Soft 0.25-0.50 0.25-0.50 0.12-0.25 Easily penetrated several inches by thumb
Medium Stiff 050-1.0 050-1.0 0.25-0.50 Can be penetrated several inches by thumb
with moderate effort
Stiff 1.0-2.0 1.0-2.0 0.50-1.0 Readily indented by thumb but penetrated
only with great effort
Very Stiff 20-40 20-40 1.0-2.0 Readily indented by thumbnail
Hard >4.0 >40 =20 Indented by thumbnail with difficulty
APPARENT DENSITY OF COHESIONLESS SOILS MOISTURE
Descriptor SPT Ng, - Value (blows / foot) Descriptor Criteria
Very Loose 0-4 Dry Absence of moisture, dusty, dry to the touch
Loose 5-10 ) .
Maditin Ganea 11-30 Maoist Damp but no visible water
Dense 31-50 Wet Visible free water, usually soil is below
Very Dense =50 water table
PERCENT OR PROPORTION OF SOILS SOIL PARTICLE SIZE
Descriptor Criteria Descriptor Size
Trace Particles are present but estimated Boulder > 12 inches
to be less than 5% Cobble 3 to 12 inches
Few 510 10% Gravel | Coarse 3/4 inch to 3 inches
. . | Fine MNo. 4 Sieve to 3/4 inch
Little Bo2dk Coarse No. 10 Sieve to No. 4 Sieve
Some 30to 45% Sand | Medium No. 40 Sieve to No. 10 Sieve
Mostly 50 to 100% . | Fine No. 200 Sieve to N_o_ 40 Sieve
Silt and Clay Passing No. 200 Sieve
PLASTICITY OF FINE-GRAINED SOILS
Descriptor Criteria
Nonplastic A 1/8-inch thread cannot be rolled at any water content.
Low The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.
Medium The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after
reaching the plastic limit. The lump crumbles when drier than the plastic limit.
High It takes considerable time rolling and kneading to reach the plastic limit. The thread can be rerolled several times
after reaching the plastic limit. The lump can be formed without crumbling when drier than the plastic limit.
CEMENTATION NOTE: This legend sheet provides descriptors and
associated criteria for required soil description components
Descriptor Criteria only. Refer to Caltrans Soil and Rock Logging, Classification,
; : and Presentation Manual (July 2007), Section 2, for tables of
Weak ﬁ;’én%%lgezro;rggii?: wiis handing:or additional soil description components and discussion of soil
o ) description and identification.
Moderate Crumbles or breaks with considerable
finger pressure.
Strong Will not crumble or break with finger

pressure.
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ROCK GRAPHIC SYMBOLS BEDDING SPACING
Descriptor Thickness or Spacing
IGNEOUS ROCK TR >10f
Very thickly bedded 3to10ft
I:l SEDIMENTARY ROCK Thickly bedded 1t03ft
Moderately bedded 3-5/8 inches to 1 ft
Thinly bedded 1-1/4 to 3-5/8 inches
[] wetamorpHIc Rock Very thinly bedded 3/8 inch to 1-1/4 inches
Laminated < 3/8 inch

WEATHERING DESCRIPTORS FOR INTACT ROCK
Diagnostic Features

Chemical Weathering-Discoloration-Oxidation ] M;ﬁ?%‘;;ﬁl \ggg:geaﬂng Texture and Solutioning

Descriptor Body of Rock Fracture Surfaces| Conditions 24 Texture Solutioning General Characteristics

Fresh Mo discoloration, not oxidized |No discoloration  |Mo separation, intact Mo change |No solutioning Hammer rings when crystalline

or oxidation (tight) rocks are struck.

Slightly Discoloration or oxidation is  |Minor to complete |No visible separation, Preserved Minor leachin: Hammer rings when crystalline

Weathered |limited to surface of, or short |discoloration or  |intact (tight) of some soluble |rocks are struck. Body of rock
distance from, fractures; oxidation of most minerals may be |not weakened.
gohne feldspar crystals are  |surfaces noted

L
|Moderately | Discoloration or oxidation All fracture Partial separation of Generally Soluble minerals |Hammer does not ring when_

Weathered |extends from fractures surfaces are boundaries visible preserved may be mostly  |rock is struck. Body of rock is
usually throughout; Fe-Mg  [discolored or leached slightly weakened.
minerals are rustg": feldspar |oxidized
crystals are "clou

Intensely Discoloration or oxidation All fracture Partial separation, rock |Altered by Leaching of Dull sound when struck with

Weathered |throughout; all feldspars and |surfaces are is friable; in semi-arid chemical”  |soluble minerals |hammer; usually can be broken
Fe-Mg minerals are altered to|discolored or conditions, granitics are |disintegration |may be complete |with moderate to heavy manual
clay to some extent; or oxidized; surfaces |disaggregated such as via BreSSU(e or by light hammer
chemical alteration produces |are friable hydration or low without reference to
in situ disaggregation (refer argillation lanes of weakness such as
to grain boundary conditions) incipient or hairline fractures or

veinlets. Rock is significantly
weakened.

Decomposed| Discolored of oxidized Complete separation of |Resembles a soil; partial or Can be granulated by hand.
throughout, but resistant rain boundaries complete remnant rock Resistant minerals such as
minerals such as quartz may ?dlsaggregated) structure may be preserved; quartz may be present as
be unaltered; all fg!dspars leaching of soluble minerals "stringers” or "dikes".
and Fe-Mg minerals are usually complete

completely altered to clay
|Note: Combination descriptors (such as "slightly weathered to fresh") are used where equal distribution of both weathering characteristics is present
over significant intervals or where characteristics present are "in between” the diagnostic feature. However, combination descriptors should not be used
where significant identifiable zones can be delineated. Only two adjacent descriptors shall be combined. "Very intensely weathered" is the combination
descriptor for "decomposed to intensely weathered"”.

RELATIVE STRENGTH OF INTACT ROCK ROCK HARDNESS
: Uniaxial : -
Descriptor Compressive Strength (psi) Descriptor Criteria
Extremely Strong > 30,000 Extremely Hard| Specimen cannot be scratched with pocket knife or sharp pick; can only be
4 chipped with repeated heavy hammer blows
Very Strong 14,500 - 30,000 Very hard Specimen cannot be scratched with pocket knife or sharp pick; breaks with
Strong 7000 - 14.500 repeated heavy hammer blows
) ' ' Hard Specimen can be scratched with pocket knife or sharp pick with heavy
Medium Strong 3,500 - 7,000 pressure; heavy hammer blows required to break specimen
2 Moderately Specimen can be scratched with pocket knife or sharp pick with light or

Weak 700 - 3,500 Hard moderate pressure; breaks with moderate hammer brl%ws

Very Weak 150 - 700 Moderately Specimen can be grooved 1/6 in. with pocket knife or sharp pick with moderate

Extremely Weak <150 Soft or heavy pressure; breaks with light hammer blow or heavy hand pressure
Soft Specimen can be grooved or gou.rljged with pocket knife or sharp pick with light

pressure, breaks with light to moderate hand pressure
Very Soft Specimen can be readily indented, grooved, or gouged with fingernail, or
CORE RECOVERY CALCULATION (%) i Garved with pocket knife: breaks with light hand pressure  °
Z Length of the recovered core pieces (in.) x 100 FRACTURE DENSITY
Total length of core run (in.) - —
Descriptor Criteria
Unfractured No fractures
Very Slightly Fractured Lengths greater 3 ft
0,
RQD CALCULATION (%) Slightly Fractured Lengths from 1 to 3 ft, few lengths outside that range
¥ . . . Moderately Fractured Lengths mostly in range of 4 in. to 1 ft, with most lengths about 8 in.
Length of intact core pieces > 4 in. % 100 Intensely Fractured Lengths average from 1 in. to 4 in. with scattered fragmented
Total length of core run (in.) intervals with lengths less than 4 in.

Very Intensely Fractured | Mostly chips and fragments with few scattered short core lengths
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Addendum (including non-standard laboratory test designations) to 2010
SR 710 Tunnel Technical Study (CH2M HILL, 2010) Boring Record Legend



FIELD AND LABORATORY TESTS

Consolidation (ASTM D 2435-04)
Cerchar Abrasivity Index
Collapse Potential (ASTM D 5333-03)

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

Consolidated Undrained Triaxial (ASTM D 4767-02)
Direct Shear (ASTM D 3080-04)
Expansion Index (ASTM D 4829-03)

Elastic Model with Compressive Strength
(ASTM D 7102)

Moisture Content (ASTM D 2216-05)

Organic Content (ASTM D 2974-07)
Permeability (CTM 220 - 05)

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

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

Point Load Index (ASTM D 5731-05)
Pressure Meter

Pocket Penetrometer

Petrographic Thin Section

R-Value (CTM 301 - 00)

Specific Gravity (AASHTO T 100-06)
Slake Durability Index (ASTH D 4645)
Shrinkage Limit (ASTM D 427-04)
Swell Potential (ASTM D 4546-03)

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

Unconsolidated Undrained Triaxial
(ASTM D 2850-03)

Unit Weight (ASTM D 4767-04)
Vane Shear (AASHTO T 223-96 [2004])

SAMPLER GRAPHIC SYMBOLS

Standard Penetration Test (SPT)
Standard California Sampler

Modified California Sampler

Shelby Tube U]:I Piston Sampler
NX Rock Core I[I] HQ Rock Core

Bulk Sample D Other (see remarks)

WATER LEVEL SYMBOLS

GROUP SYMBOLS AND NAMES
Graphic / Symbo Group Names Graphic / Symbol Group Names c
Well-graded GRAVEL Lean CLAY CAl
GW Lean CLAY with SAND
Well-graded GRAVEL with SAND Lean CLAY with GRAVEL CL
CL | SANDY lean CLAY
Poorly graded GRAVEL SANDY lean CLAY with GRAVEL CR
GP ) GRAVELLY lean CLAY
Poorly graded GRAVEL with SAND GRAVELLY lean CLAY with SAND cu
Well-graded GRAVEL with SILT SILTY CLAY DS
GW-GM SILTY CLAY with SAND
Well-graded GRAVEL with SILT and SAND SILTY CLAY with GRAVEL El
CL-ML | SANDY SILTY CLAY EM
\éll_eﬂ:(g)raded GRAVEL with CLAY (or SILTY SANDY SILTY CLAY with GRAVEL
GW-GC| \yell.graded GRAVEL with CLAY and SAND GRAVELLY SILTY CLAY
Ay (or SILTY CLAY and SAND) GRAVELLY SILTY CLAY with SAND M
7
?:g bl Poorly graded GRAVEL with SILT SILT oc
o dqplq GP-GM SILT with SAND
o d§Td Poorly graded GRAVEL with SILT and SAND SILT with GRAVEL P
3 S - ML | SANDY SILT PA
LSRe Poorly graded GRAVEL with CLAY SANDY SILT with GRAVEL
,0/: ep-cc| @ ) GRAVELLY SILT
o g o, Poorly graded GRAVEL with CLAY and SAND ) Pl
9,9%74 (or SILTY CLAY and SAND) GRAVELLY SILT with SAND
o
2 bp SILTY GRAVEL ORGANIC lean CLAY PL
40,9 GM ORGANIC lean CLAY with SAND
ol o 5| SILTY GRAVEL with SAND ORGANIC lean CLAY with GRAVEL PM
AN OL | SANDY ORGANIC lean CLAY PP
X CLAYEY GRAVEL SANDY ORGANIC lean CLAY with GRAVEL
GC ) GRAVELLY ORGANIC lean CLAY PTS
o% 9 CLAYEY GRAVEL with SAND / GRAVELLY ORGANIC lean CLAY with SAND R
0|
55%/ SILTY, CLAYEY GRAVEL ORGANIC SILT
g }/(2 GC-GM ORGANIC SILT with SAND SG
/?é SILTY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL sD
LA OL | SANDY ORGANIC SILT
et Well-graded SAND SANDY ORGANIC SILT with GRAVEL SL
b, s SW ) GRAVELLY ORGANIC SILT
PN Well-graded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND Sw
Poorly graded SAND Fat CLAY uc
sp Fat CLAY with SAND
Poorly graded SAND with GRAVEL Fat CLAY with GRAVEL
SN CH | SANDY fat CLAY uu
P Well-graded SAND with SILT SANDY fat CLAY with GRAVEL
PEaN SW-SM ) GRAVELLY fat CLAY
M Well-graded SAND with SILT and GRAVEL GRAVELLY fat CLAY with SAND uw
INYE Well-graded SAND with CLAY (or SILTY CLAY) Elastic SILT vs
o / SW-SC| \vell-graded SAND with CLAY and GRAVEL Elastic SILT with SAND
. ell-graqae wil an . N
A (or SILTY CLAY and GRAVEL) Elastic SILT \{wth GRAVEL
- MH | SANDY elastic SILT
- Poorly graded SAND with SILT SANDY elastic SILT with GRAVEL
-] SP-SM ) GRAVELLY elastic SILT
B Poorly graded SAND with SILT and GRAVEL GRAVELLY elastic SILT with SAND
Poorly graded SAND with CLAY (or SILTY CLAY) / ORGANIC fat CLAY
SP-SC | boory araded SAND with CLAY and GRAVEL ORGANIC fat CLAY with SAND
oorly grade wil ani .
(or STl P CLAY and GRAVEL) ORGANIC fat CLAY with GRAVEL
OH | SANDY ORGANIC fat CLAY
SILTY SAND SANDY ORGANIC fat CLAY with GRAVEL
SM ) GRAVELLY ORGANIC fat CLAY
SILTY SAND with GRAVEL % GRAVELLY ORGANIC fat CLAY with SAND
CLAYEY SAND ORGANIC elastic SILT
SC ORGANIC elastic SILT with SAND
CLAYEY SAND with GRAVEL ORGANIC elastic SILT with GRAVEL
—# OH | SANDY elastic ELASTIC SILT
7 SILTY, CLAYEY SAND SANDY ORGANIC elastic SILT with GRAVEL
] SC-SM ) GRAVELLY ORGANIC elastic SILT
: SILTY, CLAYEY SAND with GRAVEL GRAVELLY ORGANIC elastic SILT with SAND
RUARLAN
, o o0 {_j/j ORGANIC SOIL
PT | PEAT e ORGANIC SOIL with SAND
R /:’ ORGANIC SOIL with GRAVEL
T /-j/-’ OL/OH | SANDY ORGANIC SOIL
(LA COBBLES {_jfj SANDY ORGANIC SOIL with GRAVEL )
() COBBLES and BOULDERS {_/ P GRAVELLY ORGANIC SOIL 3
ey ] g
@0 BOULDERS S GRAVELLY ORGANIC SOIL with SAND B
Auger Drill = Rotary i Dynamic Cone Diamond C ¥
uger Drillin otar rin : lamon ore
g 9 .:.4 y 9 or Hand Driven =

First Water Level Reading (during drilling)
Static Water Level Reading (short-term)
Static Water Level Reading (long-term)

¢ CcH2MHILL.
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CALTRANS BORING RECORD MET+ENG FIXED KRIS - SR-710 CALTRANS BORING LOGS WITH REV Z1B4 Z1B8 Z2B3 Z2B4 Z2B5 AND Z3B11 ONLY.GPJ CALTRANS LIBRARY 040808.GLB 3/10/10

SPT(1.4"),Punch Core(2.5"),Shelby(2.87"),HQ Co

e CME Automatic, 140 Ib., 30 inch drop

LOGGED BY BEGIN DATE . COMPLETION DATE | BOREHGLE LOCATION (Lat/Long or North/East and Datum) HOLEID .
K. Barker 1-6-09 1-12-09 34° 4" 38" / 118° 9' 58" NADS3 R-09-Z1B8
DRILLING CONTRACTOR BOREHOLE LOCATION (Offset, Station, Line) SURFACE ELEVATION
Caltrans Drilling Services ' Lt Sta Caltrans ROW @ Front St. 419.6 ft NAVDS88
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wire-Line CME 85 4in
SAMPLER TYPE(S) AND SIZE(S) (D) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi

87%

Geotechnical Services

Office of Geotechnical Design - South 1

BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE)Y TOTAL DEPTH OF BORING
Piezometer Installed on Completion READINGS NM 250fton7-1-09 | 200.0 ft
P
_— [ =1 .
< 228 ¢ |5 5 |s
z | SE| S (8|8 3 |2 |8
o | € EEIR-R R b SERBIEE
E |5 lx8 DESCRIPTION Js| 2|8 FISledz |3 (2P Remarks
'- e = = > S = £
| & |28 HEHHE S
=} m |
L | o|s6 NB| B | Blelel2d5e 52 ([5]S
=11IP 7] SILTY, CLAYEY SAND (SC-SM); medium dense; light Do1 100 This Boring Record was prepared [
—1{|{.¥] olive brown; dry; fine SAND; little low to medium “ in acoorda?loe with the Cgltrgns -
1 =il / plasticity fines [RECENT ALLUVIUM]. Soil & Rock Logging, Classification
H / and Presentation Manual (June, 2
417.63| 2 Ml / 2007), except as noted in Appendix (=
I A A.1 of the Final Geotechnical =
.= / Summary Report, SR-710 Tunnel [
H / Technical Study, Los Angeles -
(1 County, California, dated April, [
a15.63( 4 HIIIA 2010. =
. = é AtEL. 414.6 ft, contains trace fine GRAVEL. 02| 5 |22(100 \—| |Hand Auger 0'-5' =
41363| 6 H|[LA 5 = =
=11A 17 =
=Y A <) —
d — :j AtEL. 412.6 ft, with olive yellow mottled with light g =
—Hl°4 gray. o =
41163| 8 B :/" = =
il = =
o =il = -
— 5 = =
- 3 — ]
409.63| 10 = / 003l 3 g =
11 | )//‘ | E
—1{{ (1,7 = -
=] / — =
407.63| 12 S = =
— - - ]
=1 = =
117 = H
405.63| 14 =!||T-. ) -
— ; - =
—HIi o= -
L = § At EL. 404.6 ft, becomes black. S04/ 3 | 9 (100 23 o |PA =
- 4 4 - -
B L 1|11 SANDY SILT (ML); stiff; dark grayish brown; dry; few 5 = =
= "] GRAVEL; little coarse to fine SAND; mostly low e -
'] plasticity fines. ) o=
& e —]
= =
401.63 = s
= =
<) -
a -
= £
R [SILTY SAND (SWI; Toose; dark yellowish biown; | [005 3 = =
-]'}{ medium SAND. =) =
L = =
< —
— -
397.63 ]
< =
= ]
< =
< =
< i
395.63 o= =
< =
< =
(continued)
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CALTRANS BORING RECORD MET+ENG FIXED KRIS - SR-710 CALTRANS BORING LOGS WITH REV Z1B4 Z1B8 Z2B3 Z2B4 Z2B5 AND Z3B11 ONLY.GPJ CALTRANS LIBRARY 040808.GLB 3/10/10

3 g 5 -
g = 2| c |8 ~ = £ k-]
© = | 9|3 R =]
g | e 3 § o |+ = 22 |58 |55
% T |58 DESCRIPTION ool LS|85 S]e3 = |» |2 Remarks
o | E |88 9al 2 2352855 |22
4| uw|s8 SE|l 8|3/8|cl8s%l 25 |53
w 29 =0 won| o DK e[Sl ne Al
= Lean CLAY (CL); soft; very dark graYish brown slightly S06| p 100 32 PI =
= mottled with rust staining; medium plasticity fines. p -
393.63| 26 = 5 —
27 = =
391.63| 28 = =
29 = =
389.63| 30 =11 SILTY SAND (SM); very dark grayish brown; fine | J007 3 =
—1.1--} 1 SAND. -
31 =t -
387.63| 32 | =
33 = [ =
385.63| 34 = | -
e | Poorly graded SAND (SP); medium dense; grayish |\ /s08] 5 |20[100 -
I brown; coarse to medium SAND; weak cementation. 7 —
383.63| 36 = 13 —
37 = =
381.63| 38 = —
39 = =
$79.63| 40 B SILTY CLAYEY SAND (SC-SM); medium dense; | J009 77 PA, DS =
— / ?rayish brown; trace fine GRAVEL; mostly medium to —
41 ||l fine SAND; some low plasticity fines. =
377631428 T SEDIMENTARY ROCK, (SILTSTONE)/MUDSTONE. =
-] olive gray, intensely weathered, weak, soft, 211110 -
43 =_"7] unfractured, with thin (1") clay lenses. [PUENTE -
H-"."| FORMATION] -
375.63| 44 H-~_ =
= s10] 8 |33 100 =
= 13 =
373.63| 46 5 20 =
47 = —
371.63| 48 =
49 =
369.63| 50 (= o1 8 1100 TV=8 UwW =
51 =
367.63| 52 =
= 22 | 109 =
365.63| 54 = +r -
55— =
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3 g 5 -
= =2 £ |8|s |5 |3
& |e g5l o (2|2 | 42 |F |&[5
lq;( = Eé DESCRIPTION 3 5 é’_ § g 3 gE’é ] == Remarks
o [ 2 Z285 | ® ==
Ll (88 EEI 333/ G25=% 25|52
w | O |30 ww| O |0 ¥ ESEO0Z v [alg
H—T At EL. 364.6 ft, contains pebble to cobble. S12| 24 |43 |100 —
== (continued). 23 -
363.63| 56 = 20 —
57 = =
361.63| 58 = =
59 = =
359.63| 60 H 013 0 uw =
61 -
357.63 62 H— - -
63 H— ] =
355.63| 64 = | =
S H T S14| 6 |32100 =
= . 14 =
353.63| 66 = 18 =
87 I~ [SEDIMENTARY ROCK, (SILTSTONEYMUDSTONE, =
— massive, medium dark gray to dark gray, moderately -
351.63| 68 = weathered, weak, soft, unfractured. —
69 = =
349.63| 70 H+— D154 0 uw =
71 E-.._ E
347.63| 72 HL.. ] —
73] —
345.63| 74 - M
75 Lo =
= ... U15E 0 =
34363| 76 .| =
= 515G 12 0 H
[ = 29 -
T = — 50/5.5' =
alid A = C16 100] 0 =
[ o See note at the end of the log -
9. — <>| |regarding RQD. -
339.63( 80 5~ ] Y] 97 47 | |Pl PA, LU =
81 -~ 26| 97 —
= ] & =
337.63|82H "] —
= E— <> —
83 —
- O H
335.63| 84 = -
. Efa <& =
O
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ELEVATION {ft)

TDEPTH (ft)

Graphics

DESCRIPTION

Sample Location
Sample Number

Remarks

Dry Unit Weight

(pcf)
Shear Strength

(tsf)
Drilling Method

RQD (%)
Moisture
Content (%)
Casing Depth

333.63

331.63

329.63

327.63

325.63

323.63

321.63

319.63

317.63

315.63

313.63

311.63

309.63

307.63

305.63

(2]

(=]
(=23

oo
b

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

: |l ] Material

oy ——|

.| (continued).

AtEL. 330

AtEL. 329

AtEL. 318

AtEL. 314

AtEL. 309

L
®

% |Blows per foot

é Recovery (%)

uw

See note at the end of the log
regarding RQD.

& @ o|Blows per 6 in.

.6 ft, grades to greenish black.

.6 ft, becomes slightly fractured, not C20 100/100
healed, dipping 60 to 50°.

C21 100|100

.6 ft, becomes unfractured.

Cc22 50 | 50

.6 ft, becomes slightly fractured, not C23 100/100
healed, dipping 50°.

PI, PA, UU

23103

.6 ft, becomes unfractured.

C24 83|83

OO0 (OGO G OO

115
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ELEVATION {ft)

DEPTH (ft)

DESCRIPTION

Sample Location
Sample Number

Blows per foot
Recovery (%)

RQD (%)

Blows per 6 in.
Moisture

Content (%)

Dry Unit Weight

(pcf)
Shear Strength

(tsf)

Drilling Method

Casing Depth

Remarks

303.63

301.63

299.63

297.63

295.63

293.63

291.63

289.63

287.63

285.63

283.63

281.63

279.63

277.63

275.63

115

116

17

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

+|Graphics

©
=
o
@
=

-
|
—
g
—1-
o
o
o

]
!
i

llllllllllllll_llllllIIlIIIIIII_IIIIIIIIJJIIIJIIIIJIIJII_IIIH‘III

(9]
)
[33]

At EL. 299.6 ft, becomes moderately soft. C26 100|100

c27 83|83

At EL. 289.6 ft, becomes laminated.

C28 100/100

At EL. 281.6 ft, contains 6" lens of fresh, very strong,
very hard.

C29 100/100

At EL. 279.1 ft, becomes medium strong, very slightly
fractured, bedding plane separation.

C30 100] 0

21
16

23

104

OXOXCGXOAOXOCX O O 0 OO 00RO O O O AOXO RO O OXOXC L OO0

8D, EM

See note at the end of the log
regarding RQD.

PI, PA, UU, CR

145

(continued)
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ELEVATION {ft)

DEPTH (ft)

DESCRIPTION

Sample Location
Sample Number

Blows per 6 in.
Blows per foot

Dry Unit Weight

(pcf)
Shear Strength

Content (%)
(tsf)

Moisture

Drilling Method

Casing Depth

Remarks

273.63

271.63

269.63

267.63

265.63

263.63

261.63

259.63

257.63

255.63

253.63

251.63

24963

24763

24563

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

Material
/ | Graphics

/

s

(9]
w
=
-

g|Recovery (%)
2|RQAD (%)

-

C32 100/100

C33 100|100

At EL. 259.6 ft, becomes soft.

C34 98 | 98

C35 95 | 95

At EL. 249.6 ft, with few coarse sand.

C36 100/100

221105

22 | 106

OXOXCGXOAOXOCX O O 0 OO 00RO O O O AOXO RO O OXOXC L OO0

See note at the end of the log
regarding RQD.

PTS, SD, EM

uw, PI, CR

175
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3 g 5 -
=2 = O o S| = = = o
g | e BE e 212 | B8 |28
= I =8 DESCRIPTION 2 Z| 8 3|2 35|,92 & 218 Remarks
< | £ |22 22l 2| 2|ZI5ES |2 |eo
Wl |88 EE| 3 |3|38/5/E8>% 2= (5[4
w 179 =10} G o o | Blr|elEd6e vl |58
= RN C37 100[100 SD, EM =
H~. 22102 See note at the end of the log [
243.63/176 9 <>| |regarding RQD. -
177 H T AtEL. 2431 ft, contains 3" lens of fresh, very strong, =
H™~..| veryhard. (¢ =]
24163|1784 '~ =
179~ .. =
H~., < =
239631808, | Cc38 100[100 A =
1819 =
=~ O =
237.63| 182" =
1839 <& =
~. . —
= <> =
235.63(184 ="~ =
M~ 5 -
— +| AtEL.235.1ft, contains 6" lens of fresh, very strong, =
185 -] very hard. C39 93] 03 < =
233.63|186/ & =
=~.. -
1874, < =
— ~ —
= =
231.63 1885_' O =
189, | =
=™ i =
™. 25 (100 =
229.63 190:. a0 95 95 o =
7~ H
191 ., —
= > H
227 63|192p=>>- —
M~ <> E
1935 H
22563194 -+~ <& —
i~ —
= & =
195, Ca1 100{100 SD, EM =
22363|196H "~ 22102 & -
i ]
1975, <& =
I~.. ]
221.63(198 E.. &> =
H '~ ]
199 g\ o & =
EH~-. | —
G - Bottom of borehole at 200.0 ft bgs -
2014 Borehole was converted to piezometer at the —
= completion of drilling. -
217.63(202 = RQD values provided in the boring logs are based on =
H intact core pieces obtained between two natural 3
203 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 -
215.63|204— ASTM D 6032. These RQD values should not be used ™
— to evaluate the rock mass quality. =
205
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LOGGED BY BEGIN DATE
K. Lai, M Islam, K. B&-&r

COMPLETION DATE
4-14-09

BOREHOLE LOCATION (Lat/Long or North/East and Datum)

34°5'3"/118° 9 52"

NADB83

HOLE ID

R-09-Z22B5

DRILLING CONTRACTOR
Caltrans Drilling Services

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

SURFACE ELEVATION
452.4 ft NAVD88

DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wire-Line CS 2000 (truck) 4in
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERIi
SPT(1.4"),Punch Core(2.5"),HQ Core Diedrich Automatic, 140 |b., 30 inch drop 84%
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) TOTAL DEPTH OF BORING
Piezometer Installed on Completion READINGS NM 10.8 ft on 7-1-09 300.0 ft
~— C =
£ o Qo I = IS
z § -g £ 8 § g g’ Ble
2| € 82 9155|828 |35
= T 58 DESCRIPTION oo &8 g &e dz | B i 9 Remarks
oo |88 £E| 223 2BY24] 8 |£|E
- | W g% sl S |S8|a|lccg2s 2% |58
w OD s0 noun| o |lonjle| x|S0l ne [alo
ASPHALT (4"). This Boring Record was prepared [
1 SILTY CLAY (CL-ML); soft to medium stiff; dark in accordance with the Caltrans
brown; moist; low plasticity fines; [ALLUVIUM] Soil & Rock Logging, Classification
and Presentation Manual (June, ]
450.38| 2 2007), except as noted in Appendix =
A.1 of the Final Geotechnical -~
Summary Report, SR-710 Tunnel [
3 Technical Study, Los Angeles =
County, California, dated April, ]
448.38| 4 2010. —
> EI1 [T SANDY SILT (ML); medium stiff, dark brown; moist, | /S01 4 |14 PP = Hand Auger 0.3' - 5' =
111 fine SAND; nonplastic fines. 6 03 -
446.38| 6 HE 8 VOC=12.1 ppm -
7 B =
444, _ ______ ——— e — — E
38 8 /| Lean CLAY with SAND (CL); stiff; dark brown; moist. ]
9 s —
442.38( 10 / sl 7 7 19 PI =
. 3 ]
1u / 4 VOC=28.1 ppm E
440.38| 12 E
BHE e s e e T S e — — ——— —
. SILTY SAND (SM); dense; yellowish brown; moist; fine -
SAND. -
438.38| 14 —
15 s03[ 13 |32 17 =
16 —
436.38( 16 16 VOC=37.2 ppm E
17 —~
434.38| 18 E
19 —
432.38) 20 S04/ 10 |33 =
2 1o VOC=6.3 =
At EL. 431.4 ft, contains coarse to fine SAND. 19 =0-3 ppm -
430.38( 22 E
23 —
428.38| 24 E
25 —
(continued)
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~— C =
g S o : £ | s
= Q c B ~ = ko]
= o = o | 5 2 =) S
5 85l ¢S g | g2 |8 |5k
= =8 DESCRIPTION 220 218 8 S % £ 13 (29 Remarks
> E=N<] 22 2 23| 5|1285 @ g
[ox=" =] = © S|E
@ g8 EEl 8138/ 02525 £5|5[2
L =0 Nn| o | olx|lx|=0al ne |alo
1/ SANDY SILT (ML); hard; light brown; moist; some fine |\ /S05| 10 | 22 ]
I/ SAND; mostly nonplastic to low plasticity fines; 11 -
426.38 interbedded with silty sand ( SME 11 VOC=8.8 ppm -
424.38 é —
42238 s06| 7 |19 27 PA =
11 —
8 VOC=8.5 ppm -
420. - - —
0.38 — SILTY SAND (SM); medium dense; yellowish brown; ]
— moist; medium to fine SAND; nonplastic fines. -
418.38 34 4 —
= s07] 3 |14 =
— 6 -
416.38 = 8 =
= VOC=2.3 ppm —
414.38 38 4 —
412.38 - so8 9 |13 =
] 7 -
- 6 VOC=33.1 ppm -
41038 42 = =
'l 1] SANDY SILT (ML); stiff to very stiff; olive gray; moist; =
— | few fine GRAVEL; fine SAND; nonplastic to low —
408.38 :| plasticity fines. =
= So9| 4 |18 =
- 8 -
406.38 = 10 VOC=21.1 ppm -
404. = - - - =
0438 SILTY SAND (SM); medium dense; light brown; moist; —
little fine GRAVEL; fine SAND. -
402.38| 50 = s10] 4 |18 21 PA =
— 8 -
= AUEL. 401.4 ft, with trace fine GRAVEL; mostly fine 10 Voc=5.6ppm =
— SAND; some low plasticity fines. -
400.38 = ™
398.38| 54 = =
(continued)
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~— C =
E o © . c =
=i} B8 ~ =
2| 8t o |88 g2 |5
E [s] e 9 9] =
= £ Z| 55| > 2| & = 9|0
g = Eé DESCRIPTION E o g | & a>3 S %EE n ig Remarks
3 | B |55 22 225/ o285 5 _ |2
| w 88 g g| & | 2| a|Clog 28 % |E|®
w | 0|30 O O o|lxl xlS008 ne |4lo
SPHEETT]T AtEL. 397.4 ft, grades to medium to fine SAND. S11| 20 |34 -
- SILTY SAND (SM) (continued). 20 -
396.38| 56 = 14 VOC=9.0 ppm -
57 = -
4. = - prr—r —
394.38| 58 — SILTY CLAY (CL-ML); stiff to very stiff; olive brown to ]
50 — olive gray; moist; low plasticity fines. —
392.38| 60 = 2 6 |19 =
— 8 ]
615 11 VOC=17.4 ppm =
390.38| 62 = —
63 =
388.38| 64 = =
655 s13) 5 |14 =
— 6 ]
386.38| 66 E 8 VOC=4.2 ppm E
67 = —
384.38| 68 = —
69 =
38238 10 5 s14 7 |24 =
— 9 ]
71 = 15 VOC=9.5 ppm =
380.38| 72 = =
73 4 —— - - —
— Fat CLAY (CH); very stiff; olive gray; moist; medium to —
— high plasticity fines. -
378.38| 74 = -
()= s15) 5 |20 21 Pl =
— 9 ]
376.38| 76 E 11 VOC=7.6 ppm E
77 5 =
74.38| 78 = - —— —
374.38) 78 ] SILTY CLAY (CL-ML); stiff to very stiff; light brown; —
— moist; low plasticity fines. -
79 = —~
37238/ 80 5 S16] 4 |12 =
— 5 ]
81 = 7 VOC=9.2 ppm =
370.38| 82 = -
83 = —
368.38| 84 = =
G5 —
(continued)
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ELEVATION (ft)

SDEPTH (ft)
Material
Graphics

DESCRIPTION

Sample Location
Sample Number
Recovery (%)

RQD (%)

Dry Unit Weight

(pcf)
Shear Strength

(tsf)

Casing Depth

Remarks

366.38

364.38

362.38

360.38

358.38

356.38

354.38

352.38

350.38

348.38

346.38

344.38

342.38

340.38

338.38

o)

8

o

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

112

113

114

SILTY CLAY (CL-ML) (continued).

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

At EL. 347 .4 ft, with few fine SAND.

3| Blows per foot

S

._.
=3
= © o|Blows per 6 in.

~ [ Moisture

| Content (%)

S18 17

© o U

S19] 5 |16

© ~

S20, 6 |22

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

021

27101 | PP=

S22 14

0 o

0000000000000000000000000000000000000000060000000000000600000880008000008008000{priling Method

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

VOC=10.8 ppm

VOC=8.8 ppm

VOC=11.4 ppm

VOC=12.4 ppm

PI, PA,UU, C

VOC=6.4 ppm

VOC=4.6 ppm

115

(continued)
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g .5 g e | = E i -
g | e BE|lo |88 | § 2 |eolg
= [} = o [«}] =
— = = [ [ o ) = @ | O
lq;( = Eé DESCRIPTION 3 5 é’_ § gE,‘ 3 gE £ |5 = Remarks
o [ 2 Z285 | ® ==
Ll |88 55 3 |53|8/GE52% 25 |5[2
w 119 =0 ww| O |0 ¥ KIS0 ns Al
= / SANDY lean CLAY (CL) (continued). s23 5 |11 P1P5= H
=7, 5 . —
336.38|116=1" .~ , 6 VOC=11.5 ppm =
117 =
334.38/|118}= =
119 = —
SERo8, 120 = At EL. 332.4 ft, grades to very stiff. S24) 5 |14 P3P0= =
= 6 . =
121p=; 8 VOC=9.5 ppm =1
330.38|122/=, =
1233 7 . . =
- A Fat CLAY (CH); very stiff; light brown to light gray; -
— 4 moist to wet. ]
328.38|124/= —
1255 025 28| % | PP~ PI, UU =
326.38|126 4 ' =
127 = —]
324.38|128 = —
129/ /I SANDY lean CLAY (CL): very stff. light brown to light RT3 2 P =
1.7/ gray; moist to wet. -
322.38(130 E s26/ 10 |27 PP = E
= 12 4.0 =
131; 15 VOC=10.7 ppm =
320.38|132}= —
133 = —]
318.38(1344, —
13577 . I~
.~ A Very stiff to hard. S27| 12 |43 -
= 18 =
316.38 (136 —/ 25 VOC=8.2 ppm =1
137 E SEDIMENTARY ROCK, ) C26 100{100 See note at the end of log =
= (CLAYSTONE)YMUDSTONE, thinly bedded, regarding RQD. -
- moderate olive brown and olive gray, slightly > -
314.38|138/— weathered, extremelly weak, very soft, unfractured, -
— [PUENTE FORMATION] A -
139 = =
= < =
312.38|1405 At EL. 312.4 ft, becomes laminated, soft. c27 100|100 VOC=1.6 ppm H
1415 <& —
310.38|142[H o =
1431 o o~
381445 =
308.38 = <> =
145 -
(continued)
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3 g 5 -
— =2 : ) = _..C_.
z |- BElc |8 2|2 |3k
O E | s | = 2 ko]
E l:'_: Eg DESCRIPTION 3 E :J.J_ :J-J_ g B"": g E E @ EU’ 8 Remarks
“l w38 BEl £ |8 8gEN 2 B |EE
w |2 |20 Bol ool eEd5e vl |50
H At EL. 307.4 ft, becomes slightly fractured, joint, not Cc28 90 | 80 VOC=2.8 ppm H
— healed, dipping 30°. See note at the end of log -
306.38 146/ (continued). <>| |regarding RQD. =
147 = | [voc=1.1 ppm =
3043814815 \ 40| 80 o] [Pl PA LU =
149 = —
=l © -
SHRR, 150 = \, At EL. 302.4 ft, becomes unfractured. C29 100/100 > =
151 = ! =
H & H
300.38|152 —
153 = < —
298.38| 1544 \ <& =
155 H 1| AtEL. 297.9 ft, becomes soft to moderately soft. O =
— SEDIMENTARY ROCK, (CLAYSTONE)/MUDSTONE, C30 100| 84 VOC=1.1 ppm H
— massive, black, slightly weathered, weak, soft to -
296.38|156 = moderately soft, unfractured. <& -
157 = &> —]
294.38| 1585 0| |voc=27 ppm =
1591 —
= <> =
292.38(160 = C31 100| 88 <> E
161 = —]
H <& H
290.38 (162 = =1
H <& H
Lot = VOC=1.9 ppm =
288.38|164 = < —
1651 ! <& =
- Art] EL. (2187.4 ft,4b5ecomes very slightly fractured, C32 100/100 =
= shear, dipping 45°. =2 -
286.38| 1669 Pping o [voc=26 ppm =
167 O —
284.38|168 = S 129198 &> —
169/ > =
H VOC=1.7 ppm —
282.38/170 - At EL. 282.4 ft, becomes moderately soft, C34 100|100 > =
— unfractured. -
171 = —
— & ]
280.38|172H =
= C35 108/ 80 <& VOC=1.8 ppm =
173 -
H— o H
278.38|174=— —
17 5= Q —
(continued)
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3 g 5 -
— n—. g sl = _..C_.
z | EHEEHERP AR
= [} ey o [} =
o] = = . [ — 2 = D | @
E l:'_: Eg DESCRIPTION 3 © :J.J_ :J-J_ g B"": g E E ? EU’ lal Remarks
L% |28 EE| £|2/8|9E824] 8 |E|5
-} w 1ol ® © o ol o |Clog 8l c% [E|m
w 179 =0 ww| o ol rEdod ne [0l
H AtEL. 277.4 ft, becomes very slightly fractured, joint, C36 100{ 20 VOC=1.7 ppm =
— dipping 70°, few subhorizontal silty laminations. See note at the end of log -
276.38176/= (continued). <>| |regarding RQD. =
- 23 {101 PI, PA, UC H
177 = O =1
274.38|178 = =
179 = A —
M VOC=1.6 ppm -
272.38 180_ R T I s =
181 = —
H <& 1 =
270.381829 VOC=3.4 ppm -
H > H
1835 C38 100/100 =
268.38|184= <& =
185/= < =
= VOC=2.9 ppm H
266.38|186 = ' —
1875 C39 100 83 <l |voc=3.7 ppm =
264.38| 188 21 [ 107 & =
189 —]
= <> =
%62.56/ 0= C40 104|100 o =
1914 VOC=4.1 ppm -
= <& =
260.38|192 = —
= & =
193=""" —
258.38|194 = < =
' :\ At EL. 258.4 ft, contains about 50% siltstone, weakly C41 100| 75 VOC=20.0 ppm H
I subvertically laminated. O ]
195 = =1
256.38|196 E\ & -
197 = O =
25438198 = &> —
1995 At EL. 253.4 ft, becomes unfractured. C42 106[100 <>| [ VOC=25.4 ppm =
252.38200 ~
= <& =
201 —
— <> —
250.38|202— —
= <& =
2035 c43 100/100 VOC=28.1 ppm =
= <>| |SD, EM -
248.38|204 = 221105 ™
205 = < =
(continued)
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3 g 5 -
= ) 2| - < £
z |- BE o 8|8 | 182 |3k
= ES S [ I el I g k]
E l:'_: Eg DESCRIPTION 3 E :J.J_ :J-J_ g B"": g E E 6 EU’ 8 Remarks
@ o 8 2 28> | & |£lE
Ll |88 55 3 |53|8/GE52% 25 |5[2
w O =0 wwn| o DK e[Sl ne Al
— C43 100|100 ]
M See note at the end of log ]
246.38|206 5 <>| |regarding RQD. -
- SEDIMENTARY ROCK, (SILTSTONE)MUDSTONE, C44 | |voc=2.7 ppm =
= laminated, black, slightly weathered, weak, moderately -
244.38 = soft, unfractured, subvertical laminations. & ™
= S =
242.38 E 45 e E
=K <& =
240.38 (212 VOC=17.3 ppm =
- (¢ -
- C46 VOC=25.0 ppm =
238.38(214~ <& —
= < =
236.38(216— < —
= s =
H c4a7 23102 Uy, CR —
234.38 E\ | [voc=3.2 ppm =
E <& =
232.38|220— =
= O -
= <& =
230.38 - -
= & =
- At EL. 229.4 ft, observed fine grained sand lenses. C48 o -
228382245 VOC=16.5 ppm =
Z S 2
226.38 E\-. < —
5 o 5
224.38 = AtEL. 224.4 ft, becomes dark greenish gray. C49 < |voc=456 ppm =
g < g
222.38 E 50 <> E
= & H
220.38|232 = PTS =
= <& =
E C51 VOC=29.0 ppm E
- & =
218.38 - : -
] At EL. 218.4 ft, becomes slightly fractured, shear, -
= dipping 80°. [ —
(continued)
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g S g e | = = i -
g | e BE|lo |88 | § 2 |eolg
= £ 9 [ I el I S ko]
E l:'_: Eg DESCRIPTION 3 E :J.J_ :J-J_ g B"": g E E 6 EU’ 8 Remarks
5 g o 2 280 | ® |£|S
Ll L |88 55 3 |53|8/GE52% 25 |5[2
w | 0o |30 ww| 0|0 ¥ ESO0Z v [alg
“H 1 T (continued). C51 94 | 40 =
MH - See note at the end of log -
216.38|236 5 <>| |regarding RQD. -
237 = AtEL. 215.8 ft, observed 2-3" gravel lens, fine, =
:\ rounded and sub-angular. C52 100/100 | |voc=2.5 ppm H
214.38(2384 | —
= <> =
2394 | =
— & —
212.38/2404 C53 100 92 o] |voc=32ppm H
a1l 21109 SD, EM =
— 2 VOC=1.5 ppm ]
— \ <& =
210.38|242< —
243 = Y =
= < =
208.38(244 = C5a 38 79 =
245 E\. & =
206.38|246 = ' —
247 = o> —
20458 248 M\ | AtEL 204.4 ft, becomes extremely weak, very soft. C55 42 110 | |voc=4.1 ppm =
249 =
= <> =
202.38|250— —
= % & —
251 —]
200.38|252 H \ At EL. 200.9 ft, observed breccia lens, fine gravel, < =
: M - [\Lsub-rounded, black siltstone matrix. MMicss 89 0 VOC=1.0 ppm =
- " .| SEDIMENTARY ROCK, (SANDSTONE), fine-grained, & —
253 ..".’| massive, dark greenish %ay, slightly weathered, -
- - .| extremely weak, very soft, unfractured. o -
198.38(254=, - - =
= <& =
=k C57 30| 0 VOC=5.1 ppm =
196.38 (256 * . & -
257", <& =
194.38|258 .. * & =
259" ! > =
192.38|260 ) Coa ARG | |voc=17.0 ppm =
261 .. -
— & —
190.38 262 =
E <& =
263 E VOC=6.2 ppm E
188.38|264 =X © =
' - SEDIMENTARY ROCK, (SILTSTONE)/MUDSTONE, -
- """ 7| laminated, dark gray, slightly weathered, weak, [ —
- (continued)
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3 g 5 -
g = 2| c |8 ~ = £ k-]
3 E |9|z el =)
g | e 3 § o |+ = 22 |58 |55
% T |58 DESCRIPTION o ol 2|85 oz | B |20 Remarks
g E E'S_ o o ﬂ;’l “g’J 8 E 2 gC_J_ 2 © 2|
il T A 55| 2|18/8|c88=2% 25 |53
w 269 =0 ww| 0|0 ¥ ESO0Z v [alg
“H—...| moderately soft, unfractured. C59 111] 83 [ 24 [ 100 uu -
— At EL. 187.4 ft, observed 1' lens of little coarse sand See note at the end of log -
186.38|266[="'— and trace fine gravel. <>| |regarding RQD. -
—.—...| (continued). —
2674, _| o —
184.38(268 4~ ” —
4 .| SEDIMENTARY ROCK, (CONGLOMERATE), coarse C60 111 33 > | VOC=0.7 ppm =
[ . .| sand to cobble, dark gray, slightly weathered, -
26940 extremel'y weak, very soft, unfractured, sand and clay -
... | matrix, clasts are very hard, sub-rounded and & =
182.38|270 = P | sub-angular, met_amorﬁhosed granitics, trace shell =
’ — g fragments, (possible shear zone). o H
21159 . A =
=0 =
180.38 272: B‘ s C61 42| 0 VOC=2.7 ppm —
2732 © -
.0 H
178.38 274:_0,'l <& =
275 2, & ~ =
- SEDIMENTARY ROCK, (CLAYSTONE)/MUDSTONE, C62 100| 40 VOC=1.0 ppm H
— massive, dark r;t;ray, slightly weathered, weak, -
176.38|276 3 moderately soft, with lenses of siltstone. <& —
277 &> —]
174.38(278 = o —
279: ./ +'| SEDIMENTARY ROCK, (SANDSTONE), fine-grained, <> =
R 280: it ?arl;gra ,_sl_igthély weatggred, weak, hard, slightly =
: ™ ¢ | fractured, joint dipping 45°. = -
=] AtEL 172.41t, ogserved little coarse and fine 093 %00 & MO pen —
281 gravels, sub-rounded, granitic. =
E_. <> VOC=4.9 ppm E
170.38(2824 " —
- = <& H
— SEDIMENTARY ROCK, (SILTSTONE)YMUDSTONE, -
[~ | laminated to very thinly bedded, dark gray, slightly (¢ -
168.38(284= . ___| weathered, weak, moderately soft, slightly fractured, -
— locally very soft, with sandstone laminations. —
285H" O =
e C64 135 40 ]
166.38|286 H—+ & -
267H-... | |voc=4.5 ppm =
164.38|288H O —
= C65 107] 50 | [voc=3.0 ppm =
162.38(290H_. -
= <& =
201" —
= & -
160.38(292 =+ — SD, EM —
= 31| 88 > =
2035 AtEL. 159.9 ft, observed 1’ bed of little fine to coarse || || C66 100| 92 =
M- — gravels, sub-angular. =
i S & -
158.38|294 = —
295 = < =
(continued)
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3 g 5 -
g = 2| c |8 ~ = £ k-]
© =19 = =3
E l:'_: Eg DESCRIPTION o © :J.J_ :).J_ g B""E g E E 6 EU’ lal Remarks
5 g o 2 280 | ® |£|S
4 |se EE| 3 |3|5|6[2582%5 25|52
w 299 =0 ww| 0|0 ¥ ESO0Z v [alg
= C67 120 80 VOC=1.7 ppm =
=" See note at the end of log -
156.38(2964__ . <>| |regarding RQD. -
PP ]
275" O =
154.38|298 =« — C68 100| 80 VOC=2.7 ppm =
o < -
2994,.. | —
- & -
182:581300 - Bottom of borehole at 300.0 ft bgs VOC=1.6 ppm =
3014 _orehole was converted to piezometer at the H
- completion of drilling. ]
150.38302 = RQD values provided in the boring logs are based on =
H intact core pieces obtained between two natural =
303 = discontinuities. Majority of cores obtained in this boring —
= are weak and does not meet the "sound core" H
- definition provided in standard test method for RQD -
148.38|304 4 ASTM D 6032. These RQD values should not be used ™
— to evaluate the rock mass quality. -
305p= -
146.38(306 = —
307 —]
144.38(308 = —
309 —]
142.38(310 —
311 —]
140.38(312 = —
313/ —]
138.38(314/= —
3154 —
136.38(316 = —
3175 —
134.38(318 —
319/ —]
132.38(320 —
321 —]
130.38|322/= —
323 —
128.38(324 5 —
r REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-09-Z2B5
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
G e gs : - 07 LA 710 TIT 07-07-187900
eotechnical Services PROJECT OR BRIDGE NAME
Office of Geotechnical Design - South 1| SR-710 TUNNEL TECHNICAL STUDY
BRIDGE NUMBER PREPARED BY DATE SHEET
K. Barker, M. Islam 11 of 11




CALTRANS BORING RECORD MET+ENG FIXED JOE - CALTRANS WITH REV Z3B2 Z3B5 Z3B7 ONLY SR-710TUNLS CT BORING LOGS11_23_09JPCOPY.GPJ CALTRANS LIBRARY 040808.GLB 3/10/10

LOGGED BY BEGIN DATE
J. Pratt/ T. Halda 1-13-09

COMPLETION DATE
1-22-09

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

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

SURFACE ELEVATION
781.4 ft NAVD88

DRILLING METHOD

DRILL RIG

BOREHOLE DIAMETER

Rotary Wire-Line CS 2000 (truck) 3.7in
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
SPT(1.4"), Punch Core(2.5") & HQ Rock Coring Diedrich Automatic, 140 |b., 30 inch drop 84%
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) TOTAL DEPTH OF BORING
Installed Piezometer for water monitoring READINGS NM 144.4 ft on 7-1-09 | 275.0 ft
~— C =
£ o Qo I = IS
z § -g £ 8 § g g’ Ble
2| € 82 9155|828 |35
|z |s8 DESCRIPTION ool 218 5ISledz | B |=9 Remarks
& E TS ol 9 ol 3 E’ 55 5 = 2|9
Lol WS S5 8 18/8/018528 25|52
L o =0 Nn| oo/l x|l=0al ne |alo
" Woody debris, pine needles. D01 This Boring Record was prepared [
1 SILTY SAND (SM); loose; strong brown; moist; fine in accordance with the Caltrans
SAND; nonplastic fines; (probable Recent ponded Soil & Rock Logging, Classification
Alluvial deposit). and Presentation Manual (June, —
779.40| 2 2007), except as noted in Appendix =
A.1 of the Final Geotechnical —
Summary Report, SR-710 Tunnel [
3 Technical Study, Los Angeles =
County, California, dated April, ]
777.40| 4 e S T o T T g T T T T — 2010. —
1 SANDY SILT (ML); very stiff; yellowish brown; moist; ]
‘| fine SAND; nonplastic fines. -
° s02 2 |18 =
7 —
775.40| 6 1 VOC=0.2 PPM —
7 C03 E
773.40| 8 —
o =
771.40| 10 = : 002 -
11 = - -
[ <'|4|1 Well-graded SAND with SILT and GRAVEL (SW-SM); ]
. 4|l very dense; yellowish brown to pale brown; moist, little -
769.40| 12 =. 11|/ fine to coarse GRAVEL; mostly coarse to fine SAND; 10| 129 uw, PI ™
—°-11¢ few fines; dominantly hard (slightly weathered) to soft VOC=1.5 PPM -
13 =44 (intensely weathered) granitic rock fragments (older =
=P Quaternary Alluvium, Qoa). H
767.40| 14 =*9|4 4 =
=kl -
- —
= i S05| 32 |48 9 PA =
24| 20 =
765.40| 16 == |{[4 28 VOC=0.5 PPM =
| B
763.40 —
H o) H
761.401 20 =, g S06| 19 |52 -
.01 Y 27 —
21 =118 o5 VOC=0.6 PPM ]
F 4[4 ]
759.40| 22 H*-fA —
o —
23 el ————— —— —
— COBBLES gravel, and sand, hard drilling. -
757.40| 24 = -
2 Gkt —
(continued)
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~— C =
E S 2 - | £ | g
z 5| S |8g g 12 (B
) E S 32| - || g= o )
= b ~| = O
= I |8 DESCRIPTION 2ol 218 Sl = |3 |2 Remarks
> = S 2 2 213|512 5 2 @ g’ g
m o oo g el 2 |28|Qlagial S |El
| w 88 g g| & | 2| a|Clog 28 % |E|®
L a =0 ww|l ool x|lxelE0ad nvne [alo
t: SANDY SILT (ML); hard; yellowish brown; moist; S07| 12 |28 ]
| nonplastic to low plasticity fines; FeO stained. 11 -
755.40 17 VOC=0.0.5 PPM -
= Cco8 E
— Well-graded SAND with SILT and GRAVEL (SW-SM); ]
] very dense; yellowish brown; moist; some fine to -
753.40 - coarse GRAVEL; mostgf fine to coarse SAND; —
—*-|1F subangular to subrounded hard (slightly weathered) to ]
= minor soft ( intensely weathered) granitic and schist -
M rock fragments. -
751.40 = 5 509 =
— VOC=2.3 PPM =
— 9 |132 uw, PA -
749.40 = |41 ™
=2l =
747.40| 34 5 —
d s10| 27 |86 =
] 45 -
745.40 — 41 VOC=2.1 PPM -
] ¥ -
743.40| 38 = é -
741.40| 40 = =
— SILT (ML); hard; yellowish brown; moist; nonplastic Si1 12 43 15 —
= fines. 30 VOC=1.7 PPM —
=) SILTY SAND (SM); very dense; yellowish brown; C12 ]
739.40 — moist; nonplastic fines. —
M= {f|{ Well-graded SAND with SILT, GRAVEL, and VOC=3 PPM =
— COBBLES (SW-SM); very dense; yellowish brown; -
737.40 - moist; about 1 to 5% COBBLES,; little fine to coarse -
] 4 GRAVEL, mostly coarse to fine SAND; few fines; —
= COBBLES consist of; up to 6 in. diameter subangular -
— to subrounded hard to moderately hard ( slightly S13| 21 |91 -
- weathered) granitic rock fragments. 42 -
735.40 — 5 49 VOC=0.8 PPM -
= ci4 =
H VOC=1.9 PPM H
733.40 11 =
| B
731.40| 50 = =
— S15 ,,3%) 2 22 VOC=2.4 PPM —
=Py c16/—— 81 —
729.40| 52 5 <& —
=-%{H | |voc=1.1PPM =
727.40| 54 = > -
(continued)
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~— C =
E S 2 - | £ | g
z |- §E| ¢ 8|8 g2 |B
S le] = = 9 o) = | 9
S | g 2 S5 S| g2 | g |EE
= I |8 DESCRIPTION 2ol 218 Sl = |3 |2 Remarks
> = S 2 2 213|512 5 2 @ g’ g
m o oo g el 2 |28|Qlagial S |El
pr w 88 g s| 2 2|0 |COcg28| %5 |[E|s
w | 0|30 O O o|lxl xlS008 ne 4lo
2P Ho Il well-graded SAND with SILT, GRAVEL, and S17| 31 11 VOC=7.1 PPM —
. 1#|] COBBLES (SW-SM) (continued). 50/0.5' PA -
725.40| 56 L}l o > =
57 5% —
s (4 <> ]
723.40| 58 =*?|1 14 -
=K < g
59 = .14 —
— .4(; <> E
721.40 g S18| 28 |92 A VOC=4.2 PPM =
48 —
44 E
<& H
719.40 c19 4 ™
S| |[voc=2.9 pPm H
717.40 SILTY SAND (SM); hard; yellowish brown; moist; trace <& —
coarse to fine GRAVEL; mostly medium to fine SAND; 18 PA ]
some nonplastic fines; gradationally interbedded with ) -
silty sand. S20, 9 |69 VOC=135 PPM —
31 —
715.40 1 28 < =
1 i c21 63 -
s Well-graded SAND with GRAVEL and COBBLES > —
o (SW); very dense; yellowish brown; moist; about 10% _ ]
713.40| 68 -2 - | COBBLES; about 15 to 25% fine to coarse GRAVEL; VOC=08PPM =
) —°- ¢4 COBBLES consist of; up to 4 in. diameter subrounded <> ]
Ha » { hard (slightly weathered) granitic rock fragments. -
69 = & -
711.40| 70 =11 SILTY SAND (SM); very dense; yellowish brown; = =
— moist; trace fine GRAVEL. S22 gg 100 > VOC=2. PPM —
4= 50 =
709.40| 72 = c23 o7 15 —
= & H
73 = CLAYEY SAND (SC); dense to very dense; strong VOC=1.4 PPM -
— brown; moist; nonplastic fines; gradationally <> ]
707.40| 74 = interbedded with silty sand, possible hardpan ]
’ — (paleosol). -
75 4 <& —
— S24 Lllg 95 VOC=1.9 PPM -
705.40| 76 = Well-graded SAND with GRAVEL (SW); very dense; 50 < —
yellowish brown to light yellowish brown; moist; about —
0 to 10% fine to coarse GRAVEL; fine to coarse C25 97 O -
SAND; interbedded with up to 10% silty sand, -
subangular hard sheared granitic rock fragments. -
703.40 <> VOC=2.3 PPM -
& =
701.4 . —
01.40 Poorly graded SAND with GRAVEL (SP); very dense; S26| 24 |89 >l |VOC=6.1 PPM H
yellowish brown to light yellowish brown; moist; little 48 -
coarse to fine GRAVEL; mostly coarse to fine SAND; 41 ™
trace fines. 7 o s < PA ]
699.40 —
> —
VOC=0.8 PPM —
& H
697.40 ]
&) -
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~— C =
g S o : £ | s
=l 9 =2~ =
z | 2 5El o &8 g2 &g
E [s] e 9| (3] =
= £ Z| & | & ~| & = Q|0
E |l |8 DESCRIPTION 2ol 218 Sl = |3 |3 Remarks
o | & |88 22| 2285|2854 5_ |82
o | W gg 5| 3|38 0l852% 2% |52
w | a |30 nnl o | ox xS0ad ne |[4lo
"7 e ] Poorly graded SAND with GRAVEL (SP) (continued). S28) 50 VOC=4.9 PPM —
70 —
695.40 50/0.4 & =
g —— | | (o721 92 -
SILTY SAND (SM); very dense; strong brown to light O —
yellowish brown; moist; trace fine GRAVEL; mostly _ ]
coarse to fine SAND; interbedded with well graded VOC=1.0PPM -
693.40 sand and sandy silt, about 75% silty sand, about 20% o ™
well graded sand, crosslaminated. ]
& -
691.40 S30] 27 |57 15 PA =
35 <Ol |voc=2.3 ppm -
22 =
<& H
689.40 cs1 & —
| [voc=0.4 PPM —
687.40 <& —
_ _ S32] 42 < VOC=0.1 PPM -
Well-graded SAND (SW); very dense; light yellowish 26 —
685.40 brown; moist; trace fine to coarse GRAVEL; (up to 1 | > —
b ¢ % 75/0.4 —
in. dia.) hard granitic rock fragments. -~
C33 100 -
: < =
Well-graded SAND with GRAVEL (SW); very dense; —
683.40 light yellowish brown to yellowish brown; moist; about <> e
5% COBBLES; coarse GRAVEL; up to 4 in. diameter | VOCO0.0 PPM —
subangular hard (slightly weathered) sheared quartz | -
\diorite rock fragments, little silt interbeds. _ _ _ _ __ ] > =
SILTY SAND (SM); dense to very dense; strong brown -
681.40 to reddish brown; moist; trace GRAVEL; mostly coarse PA —
to fine SAND; little nonplastic to low plasticity fines; S34) 24 160 17 Ol [Vocz19 pem -
interbedded with about 20% well graded sand and 25 OC=1.9 =
25% silt, intensely weathered soil and quartz diorite 35 -
and schist rock fragments. —
679.40 35 o —
< VOC=0.8 PPM =
677.40 < —
& =
S36 11 135 VOC=1.8 PPM =
15 <> —
675.40 20 =
ca7 100 18 > -
VOC=0.4 PPM =
673.40 &> —
& =
71.4 — e S — i — —— — — — — —
671.40 - SILTY SAND (SM); very dense; yellowish brown to S38| 16 |46 | [VOC=0.48 PPM —
- reddish brown; moist; few fine GRAVEL; mostly coarse 15 —
g to fine SAND; some nonplastic to low plasticity fines; 31 -
= gradationally interbedded with clayey sand, subangular > -
669.40 H hard (slightly weathered) to soft (intensely weathered) C39 100 12 PA H
’ = quartz diorite and schist rock fragments, intensely —
= weathered zone ( paleosol). <& VOC=0.1 PPM —
- O H
667.40 g -
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s .5 g e | = = = -
© = 9|3 = )
|<>—( = ﬁé DESCRIPTION Qo &]8 gE,‘ z ez | @ zmg Remarks
y =t %] [%2] =3 =
G5 |88 HEAHEES RN
w |2 |=0 Bol ool eEd5e vl |50
"4« CLAYEY SAND (SC); dense to very dense; very stiff to |\ [S40[ 10 |36 VOC=0.2 PPM -
hard; yellowish brown to reddish brown mottled; moist; 15 =
665.40]|116 nonplastic to low plasticity fines; to sandy lean clay, 21 <> -
intensely weathered ( paleosol or regolith). —
i c41 69 14 PI =
#1 CLAYEY SAND (SC); very dense; very stiff; light < —
« yellowish brown to yellowish red mottled; moist to wet; VOC=0.2 PPM H
663.40(118 - 4 nonplastic to low plasticity fines; wet between EL 663.1 e j—
» to 662.6 ft, minor weakly calcite cemented sand, =
119 intensely weathered soft (paleosol/regolith). —
< =
661.40|120 \(542 26 PP = VOC=0.1 PPM =
50/.2" 30t0 [O -
121 METAMORPHIC ROCK, (GNEISS); medium-grained C43—— 100| O 4.0 —
to aphanitic; thinly to moderately foliated (0.2 to 1.0 =
ft), foliations dip 20°, dark yellowish orange to light < -
659.40|122 Y| brown, decomposed to intensely weathered:; very soft -
L to soft; intensely fractured; joints dip from 60 to 80°, O -
PXI=RY / very thin slightly open fractures partly filled with clay VOC=0.0 PPM -
and FeO (forms rubble), moderately thin totally silica -
healed fractures below EL +654.4 ft [fractures > -
657.40]124 —| moderately rough; friable (Well graded SAND with -
CLAY (SW-SC), very dense). [Wilson Quartz Dioritd. A —
125 ]7“' =
-~ }%%QOI.SB‘ -
51| 0 E
655.40126 Q,- O -
127 \7"\‘ & -~
| VOC=0.0 PPM H
653.40 128 :\ <> E
129 I / —
\Y Y =
651.40]130 T3 5 o =
131 9‘ —
<& =
649.40]132 —
133 '\{. < =
/ « | METAMORPHIC ROCK, (GNEISS); coarse-grained to —
very coarse-grained; generally foliated, pale yellowish (¢ -
647.40]134 brown to yellowish gray, intensely weathered, -
moderately soft to moderately hard, very intensely —
135 /| fractured, leIrltS_dlp 55°, thin moderately open fractures <> =
partly healed with clay and FeO, some thin fractures (3 || |c47 38| 0 -
to 5 mm thick) moderately healed with silica or feldspar =
645.40|136 =, /| and dip 25 to 30° and 55° friable; estimated upper & ]
D\- contact. —
137 O —
| N —
VOC=0.0 PPM -
643.40|138 O —
139 :/‘) & g
641.40(140 } C48 42| 0 > H
141 % —]
) < -
639.40|142 —
AN O e
T4a VOC=0.6 PPM =
% H
637.40|144 —
145 <& H
(continued)
r REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-09-Z3B2
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
G bt QS’ ; g 07 LA 710 TIT 07-07-187900
eotechnical Services PROJECT OR BRIDGE NAME
Office of Geotechnical Design - South 1| SR-710 TUNNEL TECHNICAL STUDY
BRIDGE NUMBER PREPARED BY DATE SHEET

J. Pratt, M. Islam

1-26-09 | 5 of 10




CALTRANS BORING RECORD MET+ENG FIXED JOE - CALTRANS WITH REV Z3B2 Z3B5 Z3B7 ONLY SR-710TUNLS CT BORING LOGS11_23_09JPCOPY.GPJ CALTRANS LIBRARY 040808.GLB 3/10/10

3 g 5 -
— =2 : ) = _..C_.
z |- EHEEHERP AR
O z ¢ e | =T < o 5
E | T |58 DESCRIPTION ool 2B Fgledz |5 |28 Remarks
z | k|55 EEIR A EERE WE
Wl w|se SE|l 8|3/8|cl8s%l 25 |53
w 149 =0 ww| 0|0 ¥ ESO0Z v [alg
v __,\;‘ (continued). rl{ic4e 70 ] 10 Uw, PL H
— METAMORPHIC ROCK, (GNEISS); medium-grained; —
635.40(146 - \/ generally foliated, pale yellowish brown to dark gray, < =
—r\_\ intensely weathered, decomposed below EL 635.1 ft; -
14785\ moderately hard to hard; intensely fractured; below o | 160 -
— /’ EL 635.1 ft, very soft (decomposed gneiss altered to & —
— \clay with slickensides); rubble. [ VOC=0.4 PPM —
633.40| 1482\ METAMORPHIC ROCK, (GNEISS); generally foliated, o =
=AY light brownish gray to white, intensely weathered, H
149 = moderately hard to hard, very intensely to intensely —
= fractured, joints dip 60°, 75°, and 40 to 25°, very > =
= / closely spaced fractures (7 mm spacing) below EL -
631.40|150 (6334 ft; seams infilled with FeO and intensely C50 5810 =
=N\ \weathered to decomposed mica (weathered to clay); / ro: -
151 = / fractures not healed. -
- METAMORPHIC ROCK, (GNEISS);, light brownish & —
629.40[ 152\ gray to white, |ntense(|iy weathered, moderately hard to =
. Had gggd, ||nter|15?|y to 310 ?rlately fragtt(l(r}eg,t Jogq‘s f%lpFGSOto =
= , closely to moderately spaced (0.4 to 0.1 ft), Fe! < H
153 :v and clay lined, not healed. O| |voc=0.3 PPm -
=AY / Below EL 629.2 ft,, aphanitic to medium-grained, vel -
— intensely to intensely fractured, joints dip 25-30° an & -
627.40|154 == 65-75° Sjcintsets), very close to closely spaced (0.05 —
=\ to 0.3 ft), subvertical joints not healed (FeO and clay —
155 = infill); low angle joints moderately to totally healed with (@ —
:\ } FeO and silica (0.5 to 10 mm thick). C51 56 | 16 -
625.40|156 94 \x < —
:\\’ METAMORPHIC ROCK, (GNEISS); generally foliated, -
157 = light gray to brownish gray, hard, intensely fractured, —
- (decomposed seams); joints dip 80°, 50-55°, 65-25°, < =
=\ FeQ and silica lined fractures are moderately healed to VOC=1.1 PPM ]
623.40(158f=.~ /| not healed; wet clay lined fractures (1 to 10 mm thick) O =1
H not healed, slightly rough, slickensides on low angle =
150 /| shears, 5 to 30 mm fracture [spacing, lots rubble]. =
= <> =
621.40|1604 | i‘ =
= C52 68| 8 o =
161 E;b/‘ =
- > =
619.40|162 E$ -
=\ > . -
163 E]-t VOC=0.5 PPM E
617.40|164 EX\ <& =
HS\\ o H
15BN c53 38| 0 =
615.40|166 =\ ' ~[ METAMORPHIC ROCK, (GNEISS); intensel &> ]
) :S weathered, hard, very intensely to intensely fractured, —
= fracture zone , forms rubble. p —
167H~ \| METAMORPHIC ROCK, (GNEISS); decomposed to & -
— intensely weathered, very soft to soft, possible VOC=0.9 PPM —
613.40(168/=" veins/dike, seams weathered to clay (Well graded O ’ ]
— \ SAND with CLAY (SW-SC)). -
= g -
e / METAMORPHIC ROCK, (GNEISS): possibly thinly C54 a8 0 o |uw,pL =
I foliated (0.1 to 0.3 ft), yellowish gray, intensely ]
171 weathered, hard, intensely fractured, continuous joints -
=N\ ,| dip 60 to 70° and 25 to 40°, partly healed with silica &> -
609.40(172 :’\-{ and infilled with clay, slightly rough surfaces,. 0 |155 =
- < ;. —
173 EV7 VOC=0.4 PPM E
2\ © =
607.40|174=\Y "/ -
1 = QJ' y [ =
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3 g 5 -
= ) CO [ < £
z |- BElc |8 2|2 |3k
= £ 9 [ I el I S k]
|<>—( = Eé DESCRIPTION 3 E é’_ § gE,‘ 3 2 He @ Em a Remarks
T EE| 2 |2(8/9[E82s| 8= |E|5
— w |g® B ol 2|2  B|Cleg g 2% 2|8
w 179 =0 ww| 0|0 ¥ ESO0Z v [alg
“H.\ /| (continued). C55 88| 7 -
— METAMORPHIC ROCK, (SCHIST); fine- to —
605.40 176:&) medium-grained; intensely foliated (<3mm); intensely < =
- weathered to decomposed (possible altered mafic -
177 \ \/| dike), dark gray, intensely weathered to decomposed -
- (possible altered mafic dike); moderately hard; <& —
— * intensely to moderately fractured; fractures very VOC=0.3 PPM -
603.40(178=\\//| closely Spaced (10 to 15 mm), partly silica healed, o —
— remainder infilled with soft clay (not healed), [slightly to -
179 \moderately open fractures (0.5 to 3 mm)]. [ =
=™ / METAMORPHIC ROCK, (SCHIST); Chloritic, dark > =
E.\ /| greenish gray, decomposed, very soft to soft, =
601.40|180 _v ?de_cornposed to Lean CLAY (CL), medium plasticity, C56 %8 0 =
=N / \mmst)). / ro: -
181 =i METAMORPHIC ROCK, (GNEISS); very thinly —
H\ foliated, Iight gray to pale yellowish brown, intensely O H
9940|1825 / weathered to decomposed; mostly hard to some soft; =
599. _'i\ },reryt |r1tenset|y;1 to :néerl_el tTracturetil: softdclaytlllned -
= ractures not healed (slightly open to moderately open, < H
183 /= 7/ 0.5 to 2 mm), forms rubgle some Poorlé graded [ &) |voc=0.9 PPM -
:“% IGRAVEL with CLAY and SAND (GP-GC)). -
H METAMORPHIC ROCK, (GNEISS);, medium light < =
597.40 184: \‘- gray, intensely weathered, hard, intensely fractured, H
H oint sets dip 80 to 70°, 60°, and 30°, fractures partly H
185 = ) "] healed with silica and remainder infilled with soft clay & —
e~ (not healed, moderately open, 1 to 2 mm), slightly C57 8510 -
595.40| 186 E:\}; rough to smooth surfaces; rubble. o =
167 :% METAMORPHIC ROCK, (GNEISS);, fine-grained to & =
=\ medium-grained, medium light gray, intensely -
M, # | Weathered to decomposed; hard to some very soft; —
593.40(188 :'S\-,« very intensely to intensely fractured; joints dip 70° to O ™
H 20°, very closely spaced (10 to 20 mm fracture =
180 \ spacing), siliceous & clay lined (1 to 2 mm), slightly =
:& rough to smooth surfaces [breaks down to rubble and C58 711 0 O =]
=k coarse sand (some Poorly graded GRAVEL with —
591.40(190H¢y / | SAND (GP))]. —
— Y\ METAMORPHIC ROCK, (GNEISS);, white to dark <> =
191> / greenish gray, decomposed to intensely weathered; -
:> very soft to moderately soft; very intensely fractured, e =
- very closely spaced fractures (10 mm spacing) dip 70°, -
589.40(192MH"< /| altéred cIaRyIFaterial is moist to wet (mostly Poorly ™
— graded GRAVEL with CLAY and SAND (GP-GC), &> -
193/ moist to wet). =
= / -
=N METAMORPHIC ROCK, (GNEISS); fine-grained to C59 80| 0 & —|
587.40 (194~ )/‘ aphanitic; thinly to moderately foliated (0.2 to 0.4 ft), =
- greenish gray to medium bluish gray, intensely to -
195 :B\ moderately weathered, hard, intensely fractured, & —
- N fractures dip 20 to 30°, and 50°, closely spaced (0.2 to f §C60 1710 —
— \0,3 ft), chlorite and slickensides on shear and fracture [ o -
585.40(196 :> surfaces, fractures/shears partly calcite healed. -
H"—, METAMORPHIC ROCK, (GNEISS);, medium gray to =
197 —-\_f\ white, mostly decomposed (80%) to intensely F —_
- weathered; mostly very soft to little hard; intensely =
=\ / fractured; chloritic alteration, (mostly Poorly graded -
583.40|198— GRAVEL with CLAY and SAND (GP-GC); Pressure > ™
= meter test (195-201 ft depth). =
=N A -
581.40(200 E\i / A =
2| 1: E
0 :\V/ METAMORPHIC ROCK, (GNEISS);, medium-grained C61 93| 0 O -
— to fine-grained, medium gray to medium light gray, -
579.40(202 = mostlg moderately to intensely weathered (75%) with -
=~/ | little thin (0.1 to 0.3 ft) decomposed intervals (25%); < —
203 mostly hard to little very soft; intensely fractured, joints —
\ dip 75-70°, 50° & 25°, Iré:losel spaced (0.1to 0.3 1t), VOC=0.9 PPM =
continuous, ﬁartly healed with silica, clay lined (not < =
577.40(204 healed), slightly rough surfaces (little Poorly graded -
/| SAND with CLAY (SP-SC))]. H
205 Al < =
(continued)
r REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-09-Z3B2
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
bt g ; g 07 LA 710 TIT 07-07-187900
Geotechnical Services PROJECT OR BRIDGE NAME
Office of Geotechnical Design - South 1| SR-710 TUNNEL TECHNICAL STUDY
BRIDGE NUMBER PREPARED BY DATE SHEET

J. Pratt, M. Islam

1-26-09 | 7 of 10




ELEVATION {ft)

DEPTH (ft)

DESCRIPTION

Sample Location
Sample Number

Dry Unit Weight

(pcf)
Shear Strength

Blows per 6 in.
Blows per foot
Moisture
Content (%)
(tsf)

Remarks

Drilling Method

Casing Depth
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575.40

573.40

571.40

569.40

567.40

565.40

563.40

561.40

§559.40

557.40

§55.40

§53.40

551.40

549.40

547.40

{r Material
Graphics

Q
[+
N

-

/S

T ==

Sk

—

/

METAMORPHIC ROCK, (GNEISS);, medium-grained,
medium gray to medium light gray, mostly intensely
weathered (70%) to some decomposed (30%); mostly
moderately hard to some very soft; verg intensely to
intensely fractured; H’oints dip 70-80°, 50°, & 25 to 35°,
very thin subvertical fractures very closely spaced (7
mm) [and totally silica healed, remaining lower angle
joints are partly healed with silica and calcite and not
ealed with clay infill, slickensides plunge 20° on
subvertical shears (some Lean CLAY with SAND

(CL1

C63

I

METAMORPHIC ROCK, (GNEISS);, medium gray to
medium dark gray, decomposed, very soft to soft,

n(Lean CLAY (CL), soft).

/]

7

—

L.

Sgeeh

METAMORPHIC ROCK, (GNEISS); medium-grained
to fine-grained; very thinly to thinly foliated (dip 20°),
medium gray to medium light gray, intensely to
moderately weathered, moderately hard to hard, very
intensely to intensely fractured, irregular discontinuous
fractures dip 60 to 70° and 20°, fractures partly healed
wig:)lchlorite and silica, slightly rough surfaces, 35%
rubble.

C64

/s

21EE

-—

-

7

=
—

|

METAMORPHIC ROCK, (GNEISS);, medium-grained,
medium light gray to medium gray, mostly intensely to
moderately weathered (80%) to little decomposed
(20%); mostly moderately hard to little very soft;
intensely fractured; joints dllp 75°, 50° and 25°,
subvertical joints are very closely spaced (30 mm), low
angle joints [are closely spaced (60 to 70 mm),
continuous not healed fractures are lined with minor
chlorite and rare calcite, moderately to slightly rough
surfaces (little Lean CLAY (CL))].

C65

A2

7
A

A

&

METAMORPHIC ROCK, (GNEISS); medium-grained;
foliated, medium gray, mostly moderately to intensely
weathered (5% decomposed); mostly moderately hard
to few soft; very intensely to intense y fractured; joints
dip 70° and 20°, closely to very closely spaced (<0.1 to
0.2 ft) [subvertical very thin (0.5 mm thick) fractures
moderately healed with silica, moderately rough
surfaces].

Below EL 559.2 ft becomes, dark gray, (Pressuremeter
test from 221.0 to 227.0 ft depth).

C66

C67

—
—

1

\%

/‘Z'\-.

7<

7

!

~

METAMORPHIC ROCK, (GNEISS); medium-grained;
foliated, medium light (?ray to medium gray, moderately
to intensely weathered; moderately hard; very
intensely to intensely fractured; joints dip 70 to 80° &
20-25°, continuous subvertical joints partly healed with
silica and not healed with clay infill [Is ightly rough
surfaces, 80% soft decomposed below EL 551.4 ft].

C68

C69

K7

/

-
~\+

IGNEOUS ROCK (QUARTZ DIORITE;
medium-grained, medium light gray, moderately to
slightly weathered, hard to very hard, intensely
fractured, low angle moderately open joints lined with
waxey chlorite, slickensides show 65° rake from
horizontal in 50° dip shear planes; continuous joints

g|Recovery (%)
o|RQD (%)

-

VOC=1.0 PPM

VOC=0.8 PPM

VOC=0.5 PPM

Uw, PTS, PL

VOC=0.8 PPM

VOC=0.8 PPM

OXOXCGXOAOXOCX O O 0 OO 00RO O O O AOXO RO O OXOXC L OO0

dip 75° 50° and 20° closely (40 mm) to very closely
10 5
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g S 8| ¢ | 5| £
2 | BE| o (88 | 42 |2 B
E | = |8 DESCRIPTION a5l B8 TgleTz |8 |26 Remarks
= = |=< o o @ o 3| TI285 © 2|
w [ 8|22 el 2|23 2eagZs B |EI5
= W lwd g o 2 | 2| @o|Cloge ch |E|n
w 29 =0 ww| 0|0 ¥ ESO0Z v [alg
H mm) spaced, [moderate and low angile joints closely C70 94 | 22 -
- spaced, subvertical joints very closely spaced and -
545.40 (236 =~ g}ptli‘erately healed with very thin silica (0.5 to 1 mm > ™
— ICK)]. —
2371 7( \(contmued). [ =
:>\ METAMORPHIC ROCK, (MARBLE) (partly replaced & -
— jl with QUARTZ DIORITE in patches); medium- to VOC=0.8 PPM -
543.40|238 :>\ coarse-grained, light gray to medium light graly‘ o —
- moderately to intensely weathered; moderately hard; —
239/ ¥ | intensely fractured, low angle moderately open joints —
™| lined with waxe)( chlorite, high and low angle fractures O =
=y moderately healed with calcite [fractures very closely -
541.40 (240 ==—+—n spaced (20 to 25 mm), possible crinoidal debris in =
. [ | recrystalized mass). C71 83115 O -
2415 AtEL. 542.4 ft, becomes dark %reenish gray, =
= intensely fractured, joints dip 70°, 50 to 45°, and 20°, —
- joints partlr healed with calcite and chlorite infill to | |voc=0.9 PPM -
539.40 (242 = totally healed with calcite, 10% very soft decomposed ’ =
— interval altered to clay (few Lean CLAY (CL)). -
»435>~ METAMORPHIC ROCK, (MARBLE)(partly replaced & =
H~ | with QUARTZ DIORITE in Eatches); medium-grained, C72 92| 0 —
H dark greenish gray to light brownish gray, moderately e H
537.40 244—7\ to intensely weathered; moderately soft; intensely —
H =L \fractured, joints dip 80°, 50°, and 20°, partly to totally -
- \Qealed with calcite, moderately thin (1 to 2 mm) > -
245 E\\ ubvertical calcite veins very closely spaced (15 mm). =
H A | METAMORPHIC ROCK, (MARBLE) {Rartly replaced =
535.40 (246 = with QUARTZ DIORITE in mixed patches and layers); ' -
:>\ medium- to coarse-grained, medium light gray to H
24715 ‘/\ greenish gray, intenseclly to moderately weathered, =
47 —>& moderately soft to moderately hard, intensely C73 50| 0 & =
- fractured, joints dip 75 to 60° 50°, and 20°, joints =
533.40(248= ~{ | partly to totally calcite healed (1 to 2 mm calcite veins), -
E\ all continuous, some clay lined not healed open joints. & -
e - *~ METAMORPHIC ROCK, (MARBLE);, medium-grained, || ||C74 80| 0 <> =
:w greenish gray, intensely to moderately weathered, -
531.40(250 = %~/| moderate g hard, very intensely to intensely fractured, 75 201 0 -
= .~~|ljoints dip 20 to 30° and 60°, subvertical joints very < —
251 / closely spaced, low angle joints closely spaced, partly =
= to totally calcite healed. C76 88| 8 -
—" /| IGNEOUS ROCK (DIORITE to QUARTZ DIORITE); <& ]
529.40|252— medium- to coarse-grained, medium gray, intensely to ™
- + moderately weathered, hard to very hard, intensely e -
253 fractured, continuous joints dip 85 to 70° and 30°, very ]
= ~| closely spaced subvertical joints partly healed with VOC=1.0 PPM H
:+ calcite and some infilled with clay and slightly open, ¢ -
527.40(254 = / low angle joints partly healed to totally healed with -
H + calcite (1 to 2 mm thick). o H
255 ;\ / c77 80| 7 =
525.40 256 / & -
257 g\ 1 O =
523.40|258 = VOC=0.9 PPM =
) :-}—/ IGNEOUS ROCK (DIORITE to QUARTZ DIORITE); <& -
I medium- to coarse-grained, medium gray, moderately ]
259— to intensely weathered; hard; moderately to intensely O -
—|- <}| fractured; Continuous subvertical joints dip -
521.40|260H= / approximately 70°. =
=K c78 749 > H
261H " 5 —
519.40 2625 + IGNEOUS ROCK (DIORITE to QUARTZ DIORITE); =
- M medium- to coarse-grained, light olive grg)( to greenish H
— gray, decomposed, very soft, (Lean CLAY (CL), stiff to < VOC=1.0 PPM =
263 :—i— ard clay (PP=1.0 'to >4.5 tsf). : =
H o H
517.40|264 -}- =
H O H
265
(continued)
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3 g 5 -
— =2 : ) = _..C_.
z | SE| G B2 | I8 |E |3k
= £ 9 e e g I S k]
E l:'_: Eg DESCRIPTION 3 E :J.J_ :J-J_ g B"": g E E 6 EU’ 8 Remarks
= o o =2 o
d | 8|58 LR R G
w |2 =0 Bol ool eEd5e vl |50
- :+ (continued). C79 70| 0 H
515.40 | 266 = IGNEOUS ROCK (DIORITE to QUARTZ DIORITE); -
' - + medium- to coarse-grained, medium dark gray to < -
:\ medium light gray, intensely to moderately weathered, -
267 = few (8%) decomposed intervals sometimes along Ol |voc=0.9 PPM =
.1 J| fractures; moderately hard to hard (few zones very : =
513.40[268 5 | [ Soft), intensely to moderately fractured, shear qlpp|n§ =
’ - 45° is waxey clay lined with slickensides showing 70! > =
— + rake from horizontal on fracture ‘Plane,ésllghtl rough —
269 —\ surface), joints dip 80 to 70° 50 and 20°, subvertical —
- joints very closely spaced, low angle joints moderately (| |C80 90| 0 O -
:+ to closely spaced, 1partly healed to not healed with =
511.4012704 calcite, clay lined (few Lean CLAY (CL) intervals)]. / =
27 - —
=\ % H
509.40|272 :+ —_
2739 © =
=\ c81 85| 0 =
M ! e -
507.40|274/ / =
275 - =
- Bottom of borehole at 275.0 ft bgs -
- Borehole was converted to piezometer at the =
505.40|276 = completion of drilling. ]
277 —]
503.40|278 = —
279 =
501.40|280= —
281 = —]
499.40 (282 = —
283 —]
497.40 (284 =
285 =
495.40|286 [ =
287 = —]
493.40 (288 —
289 —]
491.40(29015 =
291 —
489.40 (292 —
2931 —
487.40|294 =
295 = =
r REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-09-Z3B2
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
G bt QS’ ; g 07 LA 710 TIT 07-07-187900
eotechnical Services PROJECT OR BRIDGE NAME
Office of Geotechnical Design - South 1| SR-710 TUNNEL TECHNICAL STUDY
BRIDGE NUMBER PREPARED BY DATE SHEET

J. Pratt, M. Islam

1-26-09 | 10 of 10
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LOGGED BY BEGIN DATE

J. Castle, B. Schell 2-4-09 2-13-09

COMPLETION DATE

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
34° 7' 52.6146" / 118° 9' 17.823" NADS3

HOLE ID

R-09-Z3B3

DRILLING CONTRACTOR
Cascade Drilling Inc.

BOREHOLE LOCATION (Offset, Station, Line)
' Lt Sta Bellefontaine St at St. John Ave

SURFACE ELEVATION
801.90 ft NAVD 88

DRILLING METHOD
Rotary Wash

DRILL RIG
Speed Star 30K

BOREHOLE DIAMETER
6in

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

SPT HAMMER TYPE
Automatic Hammer 140 Ib. 30 inch drop

HAMMER EFFICIENCY, ERi
70%

BOREHOLE BACKFILL AND COMPLETION

GROUNDWATER DURING DRILLING AFTER DRILLING (DATE)

TOTAL DEPTH OF BORING

Piezometer Installed on Completion READINGS NM 136.0 fton 7-1-09 | 275.5ft
— | o) .
= O © . = c
= Q = Bl ~ =2 o
=z © = Q ) Rz o) <3
S | e g5 e l2lE | g2 |8 |55
2 T |58 DESCRIPTION o % 218l 5isleg= | & |=o Remarks
& E o5 o o o o3 E 55 S 5 2|9
S| u|se EE| 3|3/ 8/6(252% 25 |=[2
w o 1=0o won| o | o|l|eEoal ne [alo
- I \GRASS and LANDSCAPE (Fill). /] ||| This Boring Record was prepared
4:[1 SILTY SAND (SM); Loose, yellowish brown, medium to i | in accordance with the Calfrans
1 J-}1 fine SAND [ALLUVIUM]. | Soil & Rock Logging, Classification =
) || and Presentation Manual (June, -
1| 2007) except as noted in Appendix
799.90) 2 ;g | A1 of the Final Geotechnical =
e Summary Report, SR-710 Tunnel [
3 Technical Study, Los Angeles -
3| County, California, dated April, -
797.90| 4 2010. E
5 =
795.90| 6 E
7 = =
1<) -
= —
793.90| 8 — =
<D -
<2 -
9 E -
791.90( 10 . . . ) =
J-]1 Dense, yellowish brown mottled with brown, moist, fine S1| 9 |27 (100 1
-1'1 SAND, micaceous, oxidized. 12 -
11 ¥ i5 -
789.90| 12 —
13 s
%D -
(=) -
787.90! 14 (= E
15 ; : = =
-1 Poorly graded SAND with GRAVEL (SP); dense, D2| 28 100 ;g -
.1 yellowish brown, moist, subangular GRAVEL, max. | 50/5 -
785.90| 16 3/4" dia.; coarse SAND, micaceous, granitic source. E -
17 <2 E
< -
< —
783.90| 18 <D =
19 E =
78190 20 S3| 16 |65 |100 é =
29 )
21 36 =
779.90| 22 =
23 —
777.90( 24 E
25 -
(continued)
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€ é E S |8~ 3;, ES o
e [o] — o = o
= T |58 DESCRIPTION N AR ey oz |3 |ZP Remarks
5 E %‘S_ G Q. g g 3 E = é S 15 o/
4| W8S E5| 2|2|8|a252%F 25 |E[2
w | ol=0 mn| o D]y |ZEool ne oo
““He-T Poorly graded SAND with GRAVEL (SP) (continued). D4} 20 ——100 -
- Same as above. 50/5 —
775.99] 26 = At EL. 775.99', becomes GRAVEL max. 2 1/4" dia. -
27 = =
773.99| 28 = g
29 = g
77199130 (5 S5| 12 |55 (100 -
- 22 -
31 - 33 =
769.99| 32 (= -
33 -
767.99 34 = =
% = D6 | 50/6 |——100 =
765.99| 36 = —
37 = =
- o -
763.99| 38 = = =
- < -
- = ]
39 = o =
761.99| 40 = ' . = -
- SILTY SAND (SM), very dense, yellowish brown and S7| 18 |62 (100 -~
— strong brown, moist, fine to very fine SAND, 24 -
41 = micaceous, oxidized. 3g =
759.99| 42 = -
. <l -
— <) -
LI < —}
— <) ]
757.99| 44 = g -
45 - Assume Silty SAND as above. ™ D8 p 50/6 L0 | (2| |Note: Sampler Jammed with rock -
— that fell into hole ]
755.99| 46 = -
= =
753.99] 48 = -
= =
5189|800 B T Grecovery, T~ bof 24 | 10} =
- 50/3 -
51 - ==
749.99| 52 = -
53 = -
747.99| 54 |- =
5 e -
(continued)
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=) Sl 5 o
= L= 0 a— g =
T2 £ [(o|lm [N B
=z [ =) —— (o] o
S| e 83 e |SI1E | g2 |8 |5
I:E E Eé DESCRIPTION o o 2| g GS‘ ;\/a‘ ggg & %,%- Remarks
oo| 5 |2F BE 221892824 8= |5k
o | o |s0 NS @ w2358 6L |55
> H SILT (ML); yellowish brown, moist, nonplastic fines, S10, 17 100 =
—p[ ] \finely micaceous. /] 50/1 -
745.99) 86 2 B [} GRAVELLY SILT (ML); medium stiff, dark yellowish =
HP 1L brown, moist, about 50%, GRAVEL, max. 1" dia.; -
57 k=9l £]"| nonplastic fines, GRAVEL consists of diorite, -
E’ D‘- subrounded to subangular, oxidized. -
743.99| 58 [ d |4 =
| ’Q — -
) -
Y=gt = -
a4 -
S S S S ]
741.99 60 ] SILT (ML); yellowish brown, moist, finely micaceous. D1 1/\50/0.5] 100/ —
61 — 1 Poorly graded SAND with GRAVEL (SP); very dense, -
- dark yellowish brown, moist, about 10% GRAVEL, M
- max.1" dia.; coarse to fine SAND, GRAVEL consist of ]
739.99] 62 b= diorite, subangular, uncemented, unbedded. g =
63 -
737.99{ 64 = =
& 114 [ ] SILTY SAND (SM); very dense, yellowish brown to $12| 29 100! -
—3-{-]-} | brown, moist, trace fine GRAVEL, coarse to medium 39 —
735.99| 66 = |1} ] SAND. 50/4 =
67 =L =
733.99| 68 = | -
60 = |1 =
731.991 70 ={[[[L7] SILTY CLAY (CL-ML); hard, brown to dark yellowish D13] 19 100 =
1. 119 brown, moist, medium plasticity; 0.2" to 0.4" thick 50/5 -
71 =1 beds, horizontal bedding, oxidized, trace of organic =
- | \material. -
729.09| 72 =i 1 SILTY SAND (SM); dense, brown mottled with =
I—I.1.1-} 1 yellowish brown, moist, fine GRAVEL, coarse to fine -
— -1 SAND, about 20% nonplastic fines, dendritic —
73 = manganese. -
727.99} 74 =} -
&= 514} 50/6 [—100] = =
725.99( 76 p= -
= =
723.99} 78 = =
79 5 -
721.99{ 80 = . - -
—r SILTY SAND with GRAVEL (SM); very stiff, dark brown [§1D15{ 9 |45 1100 -
-~ mottled with dark yellowish brown, about 10% fine 18 -
81 = GRAVEL, max. 1/2" dia; coarse to fine SAND, 27 —
- GRAVEL consist of diorite, subrounded to subangular, -
719.99| 82 increase in fine towards bottom, unbedded, one 0.08"- =
: H thick vein. M
83 = =
717.99| 84 = =
N (continued)
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g 'g g c |5 £ '5 h+]
8 | e HERHERE- AR
o | £ P RS e |3
E T8 DESCRIPTION 0| 2|8 58z |5 |29 Remarks
> N alal o |el3 Sl2gs5 = o
o5 |Es EEl 3 5|8/ G252% 25|52
w | 0 130 won| D |6 XEo0S ne 0o
“He . 1 Well-graded SAND with GRAVEL (SW); very dense, \S164 50/6 [ \100, =
1. -2 | yellowish brown, moist, about 30% subangular to 10 é I
715.99| 86 ==. . | subrounded GRAVEL, max. 1.5" dia.; coarse to fine ]
]’ =9 SAND, gravel consist of diorite. g -
87 =~ » ] = —
=D = —
713.99| 88 7+ 4 = =
— ‘c, s ;g —
il = = =
=N ;3 =
711.99] 90 - - , -~
PP = =
—t SILTY SAND (SM); very dense, brown to yellowish p17 gg 801100 275 -
91 B=-|]-} ] brown, moist, about 20% fine GRAVEL, medium to fine =
1 [} [ ] SAND, sharp contact 20° dip; gravel consist of —_41 -
—1.1.1-1 1 igneous and metamorphic rocks, more oxidized, more -
709.99) 92 =1 |-1-1 1 rounded, grading down to bottom. —
93 = ~
707.99| 94 = = =
—1 < -
. < ]
5 " ™
® 1 eot]] Poorly graded SAND with SILT and GRAVEL (SP-SM); |\ /1S18| 23 | 84 [100} ;g H
] 1 very dense, brown to yellowish brown, moist, fine 34 = -
705.99| 96 111 GRAVEL, max. 1/4" dia.; coarse to fine SAND, 2" to 4" 50 < -
1K thick horizontal bedding. -
97 E
703.99| 98 = 414 =
99 41 =
1 ::c E
701.99|100 =
1 1 L4 SILTY SAND (SM); very dense, yellowish brown D19| 10 100 -
111} ] mottled with brown, moist, coarse to fine SAND, 50/5 -
101~ micaceous, oxidized. -
699.99{102= =~
103 -
697.99 (104 =
= S20] 20 100 =
695.99 (1068 50/6 =
1075 =
69399108 ~
109= =
1. =L =
89199 1105, K1) AtEL. 691", trace GRAVEL, max. 1/4” dia. D21 20 | [100 =
111 E e 50/6 -
= = -
- < —
689.99 112 =" -
1135 =
687.99| 114 =
1155 —
(continued)
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€ LSS Bk
3| e 8Elo 8|2 Ag e Bg
=4 R = ul . | = g ko
E | T |s8 DESCRIPTION de| 3|85 |EEz |8 |28 Remarks
o | & |38 aal ¢ |¢3|gl2as ] 5 |25
Dol u |88 E5 5|3 8|5[852% 25 |51
i} 119 =5 nn| D D ool ne gl
“H No recovery. S22 20 0 ;g H
685.99(116/= S0/ —
117 b= ;
683.99(118= i
1194 g
681.99]120 .+ Poorly graded SAND with GRAVEL (SP}); very dense, S23| 50/6 100 < -
yellowish brown, moist, coarse to fine subangular -
121 ] GRAVEL, max. 1.5" dia.; coarse to fine SAND, gravels =
4 consist of feldspar rich granitic rock. H
679.99(122 =
123 p -
677.99]124 —
125 ¥ =
1 = _d Well-graded GRAVEL tgGW ; very dense, gray to dark D24 50/5 | 1100 @ -
—$ 8 gray, moist, coarse to fine GRVEL; gravel consist of -
675.99|126~+® @ diorite and granite, slightly weahtered, hard, slightly -
—» @ @ fractured, 10% dark minerals, oxidized. ! -
1270@ C1 55 \ -
=) O -
@ -
673.99]128 = "o ] PP =3D =
129 - SILT (ML); very stiff, nonplastic, slightly micaceous. & -
=1 |4 1] SILTY SAND (SM); medium dense, brown to dark -
6 ] yellowish brown, moist, fine SAND, about 5% low O -
71.99 plasticity fines, very stiff, sharp contact. 2 100 PP =3 =
< =
{ Well-graded GRAVEL with SAND (GW); dense, brown =
669.99 to dark yellowish brown, moist, trace COBBLE; coarse <& =
GRAVEL; max. 2.5" dia.; coarse to fine SAND; about -
2. 5% low plasticity fines; gravel consist of diorite, gabbro O -
{\and gneiss, hard to decomposed. Cc3 55 -
667.99 SILTY SAND (SM); dense to medium dense, dark -
: .11 yellow to brown, medium to fine SAND; about 20% &) -
‘|1 nonplastic fines. -
J Well-graded GRAVEL with SAND %';“W); dense, multi > E
colored, moist, trace BOULDER,; about 20% -
665.99 COBBLES; coarse to fine SAND; nonplastic fines; -
cobbles consist of diorite, quartz diorite, gabbro, Ol , , ]
| granite, gneiss rocks, hard to decomposed, rounded to Lost core at EL. 666.5' to 662 -
subrounded. —
<& =
663.99 =
& H
| ol =
661.99 c4 58 Lost core =
& =
C5 67 ]
659.99 & =
& —
657.99 c6 22 Ol |Lost core =
(continued)
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€ S g S | B £ £ 9
8 8351 ¢ 218 | 42 |2 |2H
= U Rt IS o ko
E DESCRIPTION el 2|8 58Tz |5 (2P Remarks
> al 2 |2/3|51285 | 5 |28
L el 3|12/8/5[252% 25|22
i bl B |Ble|le=Ed08 vl |60
J Well-graded GRAVEL with SAND (GW) (continued). ]
42 Difficuit to drill —
655.99 O =
27 E
& =
653.99 -
<& =
O —
651.99 -
<& =
& =
649.99 - " -
| Poorly graded SAND with GRAVEL (SP); dense, 75 ]
1 rGeggf\s/téErown, r12107igt, c?bout 35% cSoAa[l;lsg to ﬁnel > -
, max. 2.75" dia.; coarse ; grave . . . —
consist of igneous and metamorphic rocks, hard to hm;isztéi(ebzgde 'zfgigzggﬁ asgg -
647.99 decomposed, subrounded to rounded, horizontal ¢ dens -
: bedding. 100 \ ensity =
AtEL. 648', becomes yellowish brown, moist, wide H
variety of igneous and metamarphic rocks, hard to & -
1 decomposed. H
645.99/156 ] COBBLES with some well graded SAND with < =
] GRAVEL; medium desne to dense, brown and -
157 =~ { yellowish brown, moist, about 60% COBBLES, > -
- medium to coarse SAND; cobbles consist of igneous -
643.991158 =] ¢ and metamorphic rocks, well rounded to subrounded, =
: FME hard to decomposed. &> -
1595 0 o | =
641.99(160} -~
= <o -
161 =] =
- & -
639.99 | 162555 ' -
H % -
163 :@ > =
- (&) ]
637.99|164 = 50 E
1651 % -
635.991166 < —
1674 Ol -
991168 =11 i =
633991168 5 B oorly graded SAND (SP); dense, yellowish brown, % =
- j ! ] \moist, coarse SAND. -
169 =N \SI'LT (ML); stiff, yellowish brown, moist, nonplastic, 60 > |Lost core at top =
M. .o |imicaceous. no bedding. -
631.99|170=. - °. | Well-graded SAND with GRAVEL (SW); dense, =
—1°- = § yellowish brown, moist, little GRAVEL, max. 4" dia.; & -
171 » { coarse SAND, gravel consist of igneous and -
1. -¢ | metamorphic rocks. o —
629.99(172H°+ 4 =
173324 —
627.99 1745"{%‘\“ Al =
’ - 60 -
o = i —
LVE <>
(continued)
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— C| s
= o ® : — = £
5 | e el o |88 | JE |2 |3
E|E 3 R RS g |5
E |3 |8 DESCRIPTION ds| S8 5SSkl |3 |2P Remarks
> i = ro% o ol 21285 . o o
o | 3|88 EEl 2 |5/ 8|82H2% 85502
o | B =5 S o m | mle|e2d8e 6L |58
“He. C14 60 See note at end of log regarding
SRR RQD. -
625.99 17653:”45 > E
- 'h s - . . E
7H;’ 2 | Well-graded SAND with GRAVEL (SW) (continued). > =
623.99|178= At EL. 624.2', gabbro boulder, soft, crumbly. > -~
= =
179p={2. @ foce]
. 70 —
=0 ‘4 < —
621.99 180: COBBLES , BOULDERS, GRAVEL,; multi colored, o M
]  about 50% COBBLES, about 10% BOULDERS, about —
181 = 30% GRAVEL, about 10% coarse SAND matrix, =
] cobbles consist of igneous and metamorphic rocks, <> =
619.99| 182 rounded to subrounded, hard to decomposed, some -
) H oxidized, some fresh. H
183 < =
= o =
617.99 184: 8 =
1850 < —
615.99(186 = > -
H P> =
187 O —
613.99/188 ] > -
1891 92| 0 | O =
- IGNEOUS and METAMORPHIC ROCKS (DIORITE, ]
611.991190~ QUARTZ DIORITE, QUARTZ MONZONITE, foliated -
- | DIORITE, GNEISS); intersecting intrusive bodies and Ol -
191 dikes; fine-grained to coarse-grained, light gray to I
H bluish %een, intensely weathered, soft, (FAULT =
= GOUGE, intensely sheared and altered to SANDY 4 H
609.99{192 == CLAY; stiff, coarse to fine SAND, high plasticity fines) free
- (WILSON QUARTZ DIORITE). ol =
193 E > | E
- &2 -
607.99 194; 5710 :l;gt: E
- 5to ]
1959 a5 O =
605.991 196 & -
975 87| 0 pp= < =
— 4.5 H
603.99{198~ (@ -
199 o =
601.99 200E P E
’ — > —
201 =
= > —
599.99 (202 —
H <& =
203 _:_ Lost core E
597.99 204: © =
’ ] | AtEL. 597.5', becomes FAULT GOUGE. 7910 i =
205 & -
(continued)
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= 5 5 =
~ E=ir=t N . < ES)
5| e ¥ s |88 | 48 |T |39
= = > . P . B @ @
E | I |s8 DESCRIPTION ool 3|8 5SSz |8 |28 Remarks
o | & |38 a5l 2|23 51285 |5 |28
i =8 gl & % % sl2BEIa 0o |ElG
m | 8|25 33 2 |2l 2RY5E 52|53
205 R -
] C20 7910 See note at end of log regarding
= RQD. -
595.99| 206 // o =
20057 o =
593.99/208/4 .} , =
=k S -
2094 / | A =
591.99/2108~ ; Lost core g
=R <& =
211 , -
! 1+ | At EL. 593", sheared, altered igneous and 7510 PP = -
- metamorphic rocks in SANDY CLAY matrix, dark gray 45 & H
589.991212f= -+ { | to bluish green, about 50% dark minerals, joints and i -
- / shears dipping 35° to 45°, clay filling small scale fault, -
2136 dipping 40°. ‘ O -
:H E
587.9912144= +; < i
=, —
=T =
2154 | & -
=i > H
585.99 216;/ Ol | Lost core =
2175 & =
— + =
583.99 2185, AR o -
2194+ ol i
581.99|220 E;“) A =
221 N §
=7 @) —
579.99{222f=] + -
- 40| 0 ]
—- O -
2234 -
= O H
57799224/ 5| |Lost core =
225 & =
575.99 {226/ Ot =
2275 =
= 73] 0 < -
573.99 (2281 o =
220 = + ol —
571.99 2305'+ i ol —
)1 H+7 -
- 58] 0 o -
569.99123259F + | At EL. 569.5", hard zones; highly fractured and =
- sheared igneous and metamorphic rocks, <& -
233 = 4 decomposed. -
567.99(2344 4 © -
e /ﬁ & —
Lo o,
(continued)
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CALTRANS BORING RECORD MET+ENG FIXED SR710

—_ Cl o
= Sl 8| - | = E | g
5 | e 88l (218 | 8|2 B
o = 9 oo | T g oo
£ £ |s8 DESCRIPTION B 2l 888l ez | B =R Remarks
= = |=E Bl ¢ |23 S|28D © 2|8
R EE|l 35 8|/8EE25 2|52
w 0 |50 nw| B |nle|eE00l vl |alo
=+ C26 101 0 See note at end of log regarding
— RQD. —
565.99 o + ﬂ <>| | Very poor recovery -
zr'rjs o =
563.99 =L =
=i 7t © H
I At EL. 562", sheared DIORITE, soft, decomposed, O -
I oxidized, altered. -
561.99 = | -
=+ & =
=h =
=+ O =
559.99 ] =
=i < =
=+ -
557.99 |244 /= + _ % -
=/ . o =
- | At EL. 556.6', hard fragment of sheared diorite, max. ]
— ¥~ | 2.25" dia. -
555.99 | 246 = (e —
=y NIl =
- ,J') At EL. 555, fault gouge zone with CLAYEY SAND; <> ]
553.99 - —l— | agout 2‘:f(>)/GRAVI L, att)”out 64% colarse to ﬁnef SAND, -
R - about 34% nonplastic fines; gravel consists of igneous . : ' =
- and metamorphic rocks, decomposed, intensely <> Difficult to drill at EL. 554 -
=+ | fractured and sheared. -
- & —
551.99 et — -
= IGNEOUS and METAMORPHIC ROCKS (DIORITE). O -
] fine grained to coarse grained, gray, moderately -
- 1 weathered, hard, intensely fractured, abundant soft -
1 \\ .| zones of sheared and altered rocks. <> -
99912528 / AtEL. 5498, slickensides on fault surface, reddish =
= / brown, oxidation, clay filling, dipping 35°. & —
= T At EL. 548', minor scale fault dipping 30°. o =
sa7.90/2548 CS & EM, UG =
H | At EL. 546", altered DIORITE, soft to moderately soft, ¢ -
4+ /.| fractured. H
545.99 |256/= /ff O -
H y At EL. 545', wavy fracture with oxidized clay filling, o H
=p smooth polished surface, dipping 30°. -
543.99 258 (4; Ol =
= =
"~ | AtEL. 543", becomes healed fault, dipping 40°, Ol |uc -
-+ abundant slickenside. > -
541.99 = At EL. 542.5', FAULT GOUGE, light gray, very soft, -
= | altered to sandy clay. §> -
= + | AtEL. 540.5', recemented igneous rock, moderately ) =
- '| hard, altered. -
539.99 (2621 + > ~
- / ! (@ ]
S O -
537.99 wa T -
= O =
(continued)
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g 5 g R = = 5
ks s 19l o | B
S | e 93¢ 213 | a2 |: |5
Pl |s8 DESCRIPTION 25 2185 oT= | & |29 Remarks
> Eolss S5 e |e|z|T|EES5 = o9
ol S8 EE| 5 |5|8|82el=5 8<|5la
o | o =6 Do m @l ele2358 62|88
=~ (continued). C31 100| O See note at end of log regarding |
=+ RQD. =
535.99|266 = o =
- AtdEL. 535.5', shattered zone, moderately hard, 1.25" -
2671= wide. -
- + % -
533.99|268F< -
-t <& =
269/= AtEL. 533", calcite crystals, max. 1/4" dia. -
= & =
531.99|2705 rff_ ’ ] |CS&EM.PTS =
= c32 98| 0 | PP = -
M=+ 4.5 =
— & =
529.99|2721 t #| IGNEOUS ROCK (altered DIORITE), coarse-grained, =
- light gray, predominantly very soft, locally hard, o> =
273 intensely fractured, small scale faults, digpin 50° to -
— -4 70°, recrystallization along fault plane, abundant FeO -
— on joint and fault surfaces, hydrothermally altered, O -
527.99|274 = Plagioclase 40%,Hornblende 29%, Chlorite 8%, =
H Quartz 8%, biotite 5%, K-feldspar 1%, Calcite 3%, H
275 weak directional fabric. O —
— “4¢ | AtEL. 528', becomes intensely fractured. -
= Bottom of borehole at 275.5 ft bgs =
525.99|276 = Bottom of borehole is at elevation 526.5 ft. =
— Borehole converted to piezometer at the completion of -
277 = drilling. =
523.99278 = =
2794 -~
521.99|280— -
281 = =
519.99 (282 = -
283 = —
517.99 {284 —
285 = -
515.99 286 = —
287 -
513.99|288[= -
289 = -
511.99|2904 ~
291 -
509.99|292= -
293 = -
507.99 (294~ =
295k -
3 REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-09-Z3B3
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LOGGED BY
D. Jankly 3-2-09

BEGIN DATE

COMPLETION DATE
3-6-09

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.

BOREHOLE LOCATION (Offset, Station, Line)
' Lt Sta (Fillmore St. e/o S. Raymond Ave.)

SURFACE ELEVATION
768.0 ft NAVD 88

DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Speedstar 30k 6in
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
SPT(1.4"), Cal (2.4"), PQ core (3.2") Automatic Hammer 140 |b. 30 inch drop 70%
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) TOTAL DEPTH OF BORING
Bentonite and cement grout backfill READINGS NM N/A 276.0 ft
~— C =
£ o Qo I = IS
zZ § -g £ 8 § g g’ g N
o | e S22l %1351 gz | & |8%
& T =8 DESCRIPTION o ol S |8 g &legz & =0 Remarks
=c o o ~|= =
oo |88 g8 2125822824 55|15
pr w 88 g g| & |2|a|Clog 28 % |E|s
w OD s0 noun| o |lonjle| x|S0l ne [alo
E-\ASPHALT 4" thick. This Boring Record was prepared [
1 = Road base material, 4" thick. /] in accordance with the Caltrans
= CLAYEY SAND with GRAVEL (SC); yellowish brown; Soil & Rock Logging, Classification H
— moist [FILL]. and Presentation Manual (June, —
766.00| 2 = 2007), except as noted in Appendix =
= K4 D01, A.1 of the Final Geotechnical -
= Summary Report, SR-710 Tunnel [
3= Technical Study, Los Angeles =
=g County, California, dated April, ]
764.00| 4 =y 2010. =
5 = , —
= Hand Auger to 5 H
762.00| 6 = —
= . - - —
— SILTY SAND (SM); dense; light reddish brown; moist; ]
] coarse to fine SAND; low plasticity fines [OLDER —
760.00 ALLUVIUM]. -
758.00 s02| 10 |40 [100 VOC = 2.5 ppm =
— 19 ]
1= 21 -
756.00| 12 = -
13 = —
754.00| 14 = =
15 = : , ) —
> = Medium dense; 2% fine GRAVEL, 60% coarse to fine S03] 9 |35]|67 17| 107 Pl, PA -
— SAND, 38% fines. 16 -
752.00| 16 H 19 -
750.00 é =
748.00 . - —
Poorly graded SAND with GRAVEL (SP); very dense; S04/ 30 71 VOC = 2.6 ppm H
light reddish brown; moist; fine GRAVEL; coarse to 40 ]
fine SAND; weak cementation. 50/5" ™
746.00 —
744.00 =
(continued)
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~— C =
E o o A = S
z 5| S |8g g 12 (B
o = o932 - |CT|T g= o 5 | 3
= z —~| = Q|0
E |l |8 DESCRIPTION 2ol 218 Sl = |3 |3 Remarks
2 | & |38 22 2|2 3 5Eg5 ] & |22
Y5l w|ge EE 3 /3/8|cl3d52% 25 |5(2
L a =0 Nn| o | olx|lx|=0al ne |alo
“ e -] Poorly graded SAND with GRAVEL (SP) (continued).  [&(S05] 50/4" 1 0 -
742.00| 26 =
27 -
740.00] 28 =
29 E
738.00| 30 So8l 507" 5 = =
31 E
736.00| 32 E
33 E
734.00| 34 -
35 =19 . — _ H
— 1 SILT with SAND (ML); hard; brown; moist; little S07| 26 |83]89 VOC = 2.0 ppm H
— .| medium to fine SAND; mostly low plasticity fines. 37 -
732.00| 36 H 46 -
37 -
730.00| 38 = —
39 = —
728.00| 40 = ) . =
— At EL. 728.0 ft, becomes grayish brown with orange S08| 18 100 24 | 104 PI, PA H
— (FeO2) stained zones; 22% medium to fine SAND, 43 -
= 78% fines. 50/3" =
726.00| 42 4 -
43 —
724.00| 44 4 -
454 ~ -
— S09| 11 |50 (100 VOC = 1.7 ppm =
— 19 ]
722.00( 46 = 31 =
a7 —
720.00| 48 = -
49 = —
718.00| 50 =11 - - =
|41 { SILTY SAND (SM); very dense; grayish brown with x S10| 28 100 16| 118 g Pl, PA H
—|-]-} | orange (FeO2) stained zones; moist; 8% coarse to fine 50/4" -
51 = GRAVEL, 50% coarse to fine SAND, 42% fines, -
— micaceous. -
716.00| 52 = -
53 = —
714.00| 54 = =
5 S -
(continued)
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~— C =
£ o o A = IS
z § -g £ 8 § g 2 Ble
2| € 82 915 5|82 |8 |35
4 T 58 DESCRIPTION ool &8 g &lez 3 |29 Remarks
= - - ~ — o
3|5 |z8 52 ¢ )28 53834 5 |
= w |88 g sl & |2|a|Clcg29 25 |E|8
w | a |30 Nn| o | olx|lx|=0al ne |alo
°Y e -1 Poorly graded SAND with GRAVEL (SP); brown; X[S11] 50/5" 100 (=] [VOC =2.2 ppm ]
moist; fine GRAVEL; coarse to fine SAND. -
712.00 ™
710.00 —
708.00 _ —
S12,50/4"— 0 | =
706.00 —
704.00 —
SILTY SAND (SM); very dense; gray to orange brown; |\ /S13[ 39 |85 |100 24 PA =
moist; 1% fine GRAVEL, 51% predominantly fine 42 VOC =2.2 ppm H
702.00 SAND, 48% low plasticity fines. 43 -
700.00| 68 = —
69 = —
698.00| 70 = - =
S14,50/4"— 0 = =
71 =
696.00| 72 = =
73 —
694.00| 74 = =
75 = _ =
— S15| 19 75 21 VOC = 1.7 ppm =
= 50 ]
692.00| 76 . -
77 = =
690.00| 78 = -
79 = =
688.00| 80 siel 26 5 =
— 501" -
81 = —
686.00| 82 = —
83 = —
684.00| 84 = =
Gt ]
(continued)
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~— C =
E o © . c =
= Q c o~ [=) = k]
% = § g © |[&|& '\gg g .g _‘:Ez
= £ Z| 5 | 5| > =] 8 = Q|0
> e DESCRIPTION Z) 2 28 58l Jz |3 |22 Remarks
z | & |55 asl 22 3 a285 ] 5 |82
w & &8 EEl 28|09 Qg e o =G
= g | 2 |20 OCog8 £G |=|®
w | a |30 Vwl oo xlxlZ0ad ne [alo
~ ERoRd Poorly graded GRAVEL (GP); very dense; light brown ~ PS17] 50/5" 0]o -
Moeo and dark gray; moist; cobbles to 3" dia. derived from c18 -
682.00| 86 =0 ° o | granite and gneiss (slightly weathered, subangular to ) -
:gx}bo subrounded). -
:nooc —
87 5.0 > =
680.00 88 e s =
% B S =
89 Ho 59 —
003 > -
o0 ]
678.00| 90 M5 049 e
Eg‘bgo C19 38| 0 o =
— 4 —4
E Y A =
:no 094 ]
676.00| 92 (=290, —
%22 -
:Oan ° <> =
93 E?C:)g}c E
oo ? <> —
674.00| 94 =1 - - -
— SILTY SAND (SMR; brown; moist; 2% fine GRAVEL, C20 50 | 33 PA =
I 65% predominantly medium to fine SAND, 33% low 12 o -
95 =1-I']-1'] plasticity fines. ) ™
- AtEL. 673.0 ft, observed 2" thick, very dark brown -
672.00| 96 = \ silty clay to clayey silt bed, probable paleosol. /- O =
' Poorly graded SAND with GRAVEL (SP); brown; -
moist; few fine GRAVEL; medium to fine SAND; low -
97 plasticity fines. > -
670.00| 98 -
& =
99 —
) =
00|1 I - - - -
668.00 00:,  SANDY SILT (ML); soft to medium stiff; brown; moist C21 20| 0 > —
101: ‘| to wet; fine SAND; homogeneous, micaceous. -
= O -
666.00|102— —
= & H
103 ™
664.00(1044 & _
105 - <& —
P05 Poorly graded GRAVEL (GP); light brown and dark c22 80 | 60 =
662.00 10620%0 gray, moist, <> =
' 114:{1 SILTY SAND (SM); brown; moist to wet; 1% fine 13 PA =
|-} | GRAVEL, 55% predominantly fine SAND, 44% low -
107 “1'1 plasticity fines, homogenous. > -
660.00(108 ;|1 > =
109 : <> VOC =51.3 ppm E
658.001 L1011 ¢ c23 5430 > =
111 - - —
:?;o-.}).c Poorl gi<raded GRAVEL with SAND (GP); light brown O —
e and dark gray; moist; coarse, subangular to -
656.00|1121=0 o .1 subrounded GRAVEL,; moderately to shghtly ™
:oﬂﬁb? weathered, moderately hard to hard, subangular to 10 -
113284 subrounded; clasts. Clasts composed of granite, -
Mo op| diorite, and gneiss. =
e O -
654.00(114 :;3.-:,3 & —
oS 04 ]
115 —S-Dooo <> -]
(continued)
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— | =
= o . c =
= 9 S| ~ =
z | o SEl o | 8|8 g2 |2
E ! g 9 o =
= £ Z| 5|5 > = S = 2|0
> e DESCRIPTION Z) o 28§ gledz |3 |2 Remarks
o E 5%. o o %] %) 5 A 23> 5 = g
Y4l w|gg EEl 313|8 2655 o< |£(8
m o |25 g | 2 | 2|0 O0log 28l £ ? ||
115 ) N o o xlxE008 ne |45lo
"854 Poorly graded GRAVEL with SAND (GP) (continued). C24 30| 0 H
oo —
652.00|116 ngzi% <> E
117 E%E%C E
= O —
650.00(118 Egég% E
. =0, —
S S g
119458 —
:cia";o' O -
—0.o% -
648.00120 Eg%% o TR 5 =
121 2352'% -
CH'al —
:no 09 <> -
646.00|122=329 -
%0 —
Ho, 2% B
12305 © =
RS- ]
644.00|124 :O?DQ 2 < —
_DIQQ —l
oM -
125570 . y & —
9,28 AIt EL. 643.0 ft, observed 5-inch intersected granitic C26) 40| 0 —
—o,%.?] clast. =
642.00|126 .89 ¢ > =
N4 —
127 Eg"’g’% At EL. 641.4 ft, observed 5-inch intersected granitic & —
AN clast. —
g 09 —
640.00|128 5209 > -
:o‘fj‘?;o’ =
129=h 2% -
5509 —
Sl co ¢ =
e & -5 0 -
638.00(130 :0:-‘3? C27 2010 A =
.50 -
13112 -
o o5 <> —
o707, . . . —
636.00(132=h ¢ At EL. 636.3 ft, observed 3-inch intersected granitic —~
:Qoobooc clast. o =
13390 &, =
Mo, 2% —
FDAY, > -
D, q
634.00| 13450 =
o 2o ]
06 <> ]
=0, %? -
135 SN c28 50] 0 =
oo ]
632.00{ 13605 4] <& =
) —
137234 gtalsEtL. 631.5 ft, observed 5-inch intersected granitic & -
290, : . . - —
%8 At EL. 630.7 ft, observed 3-inch intersected granitic H
630.00(138 E?,Eg clast. S E
el -
1395 5% > -
o3 -
628.00| 140 PS5 -
' = 20390 C29 0/o > =
o
14145703 =
E%g%c < -
626.00| 1422 2 —
.26 <> =
—0 20 —4
143083 =
Heo 09 —
e > -
—v Y o —4
624.00(144 :O-‘.’n.sz —
NS —4
" S04 O =
(continued)
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~— C =
E o © . c =
= 2| £ |8|e o | B k]
g | e §5| e |22 gs 5 g
= 3 Z| 5|5 > =] 8 = 9|0
= T |38 DESCRIPTION Z) o 28§ Sledz |3 =4 a} Remarks
o | & |58 s2 2235|285 & |29
o w [8S EEl 3|32 0l2g>% 2¢ |52
pad @ © = = [0 ey < n = | ©
I-IJ 149 =0 O O o|lxl xlS008 ne |4lo
SR, C29 0|0 H
B, q —
622.00|146 :QOOOO =
=50 —
' Moo C30 25] 0 <& =
b ad -
s 04 -
1475 0 > =
F—0 0 ; —]
620.00(148 =o‘j°%’ -
ikt © g
o) ]
14956 & ™
:gzzfj% O —
AN -
618.00(150=25 04 ™
— C31 20| O ]
—loeo <& n
1515703 =
:%g%-c At EL. 616.8 ft, observed 3-inch intersected granitic <> ]
616.00|152HS 90, clast —
120 ]
O, w? ) -
— b —
153 :ggoooc E
o0, —
614.00|154976% <& -
_D'EQ ]
15545 > =
— 1] Poorly graded SAND with SILT (SP-SM); moist to wet; | [C32 50| 20 | 14 PA ]
9% fine GRAVEL, 84% coarse to fine SAND, 7% low ]
612.00(156 plasticity fines. < VOC =10.0 ppm -
157 SILTY SAND (SM); moist to wet; trace fine GRAVEL; -
medium to fine SAND; homogeneous. <> —
610.00|158 AtEL. 610.4 ft, observed SAND with faint =
' subhorizontal laminations. & —
159 =F-ots- - -
%9 .04 Poorly graded GRAVEL with SAND (GP); and ) =
e COBBLES, to poorly graded SAND with GRAVEL and ]
608.00|160=9 o1 COBBLES, dark olive brown, moist to wet. Recovered Ca3 510 ™
:O-ﬁb-‘ Pre_domlnately as gravel and cobble fragments with > -
161584 limited sandy matrix. =
Qo —
o 06 <> —
606.00|162 E;:.Z“So’ -
Do —]
163 =0 © =
:ga-f;%. A -
o, -
604.00(164 :%g%-c -
H29o0) —
9% a ]
16500 3 < =
a0 C34 20| 0 -
N -
602.00|166 5529 < —
Moo -
>0 ]
167 E%}%}c < =
S _
600.00|168=25% > =
.o —
1695220 A _
o -
=p 20 -
598.00 170:2‘%(?.0C Cas 201 0 <> -
Mo 0 -
171p= 0= —
Mo, 2% ™
Sap © -
596.00|172Hs 23 -
- ° —
:gf’-‘?%’ < -
173 —na%'c -
Hoog O =
594.00|174%0 % -
o, —
175 Sk O =
(continued)
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s .5 @ g | = <
= | sE|l £ |B|g g |2 |Bls
9 = o 3 e B (sl (B~ = o© =
= =z —~| & = @ | O]
E l:'_: Eg DESCRIPTION 3 © :J.J_ :).J_ g B"": g ~ E & EU’ lal Remarks
= o o 2 ©
R EEl 2 |2/8/9[E23g 8 |E|5
o | o =0 Sol o olel 2358 68|58
- :?;g%c Poorly graded GRAVEL with SAND (GP) (continued). C36 0|0 ggeDnoie atend of log regarding [
Heoo, ]
592.00(176 E;bzég <> E
H -
et S5 (0.6 e}
L :;ﬂ:%z & —
%2 &) -
590.00 (178 =023 -
SANE <& H
oo, =
= > £
588.00(180 Eé%gc = =
5 Eo&bg <& H
1o, % -
AN =
:%S'O‘.“ <& -
586.00(182[H> 24 =
H-a< <> ]
o (Ot ] —
=AY —
183 E?:,%Oc; =
Hoos =
584.00(184/ =00 o =
Ra%d —
185220 . . < —
o2 e1 Gravel, cobbles and rock fragments in coarse-grained 40| 0 -
o, %.° sandy matrix. Clasts are subrounded to well rounded, =
582.00(186 :%g%‘c granitic and metamorphic derived. & -
Sn =
1875 e S =
580.00(188 E%,%c’c =
= @ R
189 h a0 o -
o d ]
578.00|190 égﬁg 400 £
S0 & -
191 ::é?a% AtEL. 577.2 ft, observed 2 to 4-inch thick intersected —
9,22, diorite and granite clasts. > =
576.00(192 Egg@fc —
SR O =
193(99,2 —
Ho, %2 -
et Q 4 ]
.o, ]
574.00|194 :%,éafg © —
:Q'P—'u —
195 Pasy <& =
ggo'c 3710 H
O Oy —
572.00{196Ho 0 %1 & =
Ay =
197 ;%ag F —]
D_q-g% E
570.00(198 GEQOC <> E
S22 =
199=5.0% <> —
Tap: -
568.001200 \ ALEL. 568.0 t, observed decomposed bedrock sa |40 | [voc =17.0 ppm =
¥ \Qn5|st|ng of Silty Clay. [ ]
201 IGMEOUS ROCK (DIORITE), fine-grained, massive, A =
dark greenish gray mottled with white, intensely to ]
566.00/202 mo*ierately weathered, moderately hard, moderately ]
fradtured, some fractures with up to 1/8" thick, soft, & —
mo:st silty lining. Fractures are undulatory and —
203 irreular, tight to slightly open, smooth to moderately VOC = 1.2 ppm ™
rough, no reaction to HCL sol. Becomes Iocallé O -
564.00|204 foliated at depth. [WILSON QUARTZ DIORIT! -
' Af EL. 567.0 ft, observed joint, dipping 90 to 70°, 0 to -
205 1 mm aperture, smooth to moderately rough. & =
- (continued)
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ELEVATION {ft)

DEPTH (ft)

Material
Graphics

DESCRIPTION

Sample Location
Sample Number

Blows per 6 in.
Blows per foot

Moisture

Dry Unit Weight

(pcf)
Shear Strength

Content (%)
(tsf)

Drilling Method

Casing Depth

Remarks

562.00

560.00

§58.00

§56.00

554.00

§52.00

§50.00

548.00

546.00

544.00

542.00

540.00

538.00

536.00

534.00

205

206

207

208

209

210

21

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

\:,‘"(. f“_lr(

=+ X\
4
=,

ARV

=

-\—,‘_"'&*\\

At EL. 565.2 ft, observed joint, dipping 80°, 0 to 1 mm
aperture, smooth to moderately rough.
m EkL. 563.5 ft, observed intensely fractured zone, 3"
ick.

(continued).
At EL. 562.9 ft, becomes moderately weathered.
Locally intensely fractured zone, 1.6' thick.
At EL. 561.2 ft, observed joint, dipping 40°, 1 to 3 mm
aperture, smooth to moderately rough.
At EL. 561.1 ft, observed joint, dipping 70°, 1 to 3 mm
aperture, smooth to moderately rough.
At EL. 561.0 ft, becomes fine-grained to
medium-grained, moderately soft.
At EL. 560.5 ft, observed joint, dipping 50°, 1 to 3 mm
aperture, smooth to moderately rough.
At EL. 560.2 ft, observed joint, dipping 20°, 1 to 3 mm
aperture, smooth to moderately rough.
At EL. 557.5 ft, observed shear, dipping 50 to 5°,
undulatory, irregular shear, dusk?/ red, paperthin clay
lining, striated along strike, parallels faint foliations 4"
above and 4" below.
At EL. 557.3 ft, observed joint, dipping 30 to 0°, 2 mm
aperture, rough, no infill.
At EL. 556.9 ft, observed shear, dipping 40°, tight,
moderately rough, 1/8" thick clay lining.
At EL. 556.3 ft, observed shear, dipping 45°, tight,
moderately rough, 1/8" thick clay lining, intensely
fractured below shear.
At EL. 556.2 ft, becomes intensely to moderately
weathered, soft, intensely fractured.
At EL. 552.8 ft, observed joint, dipping 35°, 1 to 2 mm
aperture, moderately rough.
At EL. 552.2 ft, observed shear/fault zone, dipping
30°, 3" thick, highly sheared zone with dusky red clay
lining (medium plasticity), along sub parallel shears,
polished and striated.
At EL. 551.9 ft, becomes coarse-grained, moderately
weathered, moderately soft, intensely fractured.
At EL. 551.0 ft, becomes intensely to moderately
fractured, joint, dipping 60 to 50°, 3 mm aperture,
moderately rough.
At EL. 549.5 ft, observed faint clay lined discontinuity,
possible shear, irregular and undulatory, dipping 70
degrees to vertical. Clay is greenish gray, soft, wet,
low to medium plasticity. Very weak.
At EL. 547.0 ft, observed intensely fractured, joint,
dipEing 60°, smooth. Very weak. )
At EL. 546.0 ft, observed shear, dipping 60°, polished
and striated.
At EL. 545.5 ft, observed shear, diplpin? 90 to 45°,
tight, 1/16" to 1/8" thick dusky red clay lining,
undulatory.
At EL. 545.2 ft, observed joint, dipping 70 to 60°,
1-2mm aperture, moderately rou?h.
At EL. 545.0 ft, becomes intensely to moderately
weathered, soft.
At EL. 544.0 ft, observed shear, dipping 90 to 60°,
1/8" thick dusky red clay lining, undulatory.
At EL. 543.5 ft, observed joint, dipping 65°.
At EL. 541.5 ft, becomes moderately weathered,
moderately hard.
At EL. 541.0 ft, observed joint, dipping 80 to 40°,
2-4mm aperture, moderately rough.
At EL. 540.5 ft, observed joint, dipping 70°, 2mm
aperture, moderately rough.
At EL. 540.2 ft, observed joint, dipping 60°, 2mm
aperture, moderately rough.
At EL. 539.6 ft, observed joint, dipping 60°, 2mm
aperture, moderately rough.
AtEL. 537.5t, observed'joint‘ dipping 70°, numerous
subparallel joints within 2" thick fractured zone.
2-3mm aperture, slightly rough.
At EL. 536.4 ft, observed joint, dipping 60 to 0°,
1-2mm aperture, moderately rough.
At EL. 535.7 ft, observed fault, dipping 50°, paperthin
clay lining, 1-2mm thick, smooth. Becomes fine
grained, very dark gray, slightly weathered, hard, and

Q
B
%)

S| Recovery (%)
BIRQD (%)

60 | 20

86 | 52

100| 60

73|27

100| 30

1 |162

VOC = 76.6 ppm

VOC = 1.7 ppm
uc

PL,UC

VOC = 2.3 ppm

VOC = 4.7 ppm

VOC = 10.5 ppm

OXOXCGXOAOXOCX O O 0 OO 00RO O O O AOXO RO O OXOXC L OO0
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DESCRIPTION Remarks

ELEVATION (ft)
Sample Location

Sample Number
Dry Unit Weight

(pcf)
Shear Strength

DEPTH (ft)
Material
Graphics
Blows per 6 in.
Blows per foot
Moisture
Content (%)
(tsf)

Drilling Method
Casing Depth

g|Recovery (%)
SIRQD (%)

235

Q
B
=)
-

moderately to intensely fractured below fault.

At EL. 534.5 ft, observed shear, dipping 70°, tight,

paperthin cla)gt lining.

At EL. 534.0 ft, observed shear, dipping 40°,

paperthin dusky red clay lining, striate roughly

downdip. Vein dipping 70 degrees with 1/8" thick

éabbna83iBffi, observed shear, dipping 25°,

paperthin dusk%_red clay lining, striated roughly
AddanrieBB.0 ft, PTS - Quartz Diorite, Plutonic Rock with
allotriomorphic-granular texture.

At EL. 532.7 ft, becomes moderately to slightly

weathered, hard, intensely to moderately fractured.

At EL. 532.4 ft, observed fault, dipping 70°, 3/8"

reverse offset, tight, striated roughly downdip, offsets

1/18" thick carbonate lined vein.

At EL. 532.1 ft, observed 1/4" thick vein with

carbonate infill.

At EL. 531.6 ft, observed shear, di;ﬁ)ing 50 to 45°,

two shears with paperthin dusky red clay lining. Unit

is medium strong.

At EL. 530.9 ft, observed shear, dipping 70 to 25°,

undulatory, dusky red clay lining, striated roughly

parallel to strike.

At EL. 530.5 ft, observed shear, dipping 65 to 25°,

three shears with paperthin, dusky red clay lining.

At EL. 529.6 ft, observed joint, dipping 90 to 80°, very

intensely fractured, numerous joints with olive yellow

staining.

At EL. 529.2 ft, becomes very intensely fractured.

At EL. 528.3 ft, observed shear, dipping 75 to 65°,

3-4mm aperture with dusky red clay film, slightly to

moderately rough.

At EL. 527.3 ft, observed shear, dipping 70°, 2-3mm

aperture, striated with paperthin dusky red clay lining.

At EL. 526.7 ft, observed shear, dipping 60°, 2-3mm

aperture, énaperthin dusléy red clady lining.

At EL. 526.0 ft, observed shear, dipping 90 to 70°,

2-3mm aperture, paperthin dusky red clay lining.

At EL. 525.2 ft, observed shear, dipping 90 to 80°,

4mm aperture, 1/8" thick dusky red clay lining.

At EL. 523.5 ft, observed shear, dipping 40 to 20°,

three shears and numerous fractures from 244.2 to

245 ft bgs, with yellowish red and dark red lining.

At EL. 522.9 ft, contains joint, dipping 30°,

moderately rough.

At EL. 522.0 ft, observed shear, dipping 50 to 40°,

three shears from 245.8 to 246.5 ft bgs, clay lined.

At EL. 521.5 ft, becomes soft to moderately soft from

246.5' to 247 5",

At EL. 520.5 ft, observed shear, dipping 65°, 2mm

aperture, clay lined, striated downdip.

At EL. 520.0 ft, becomes fine-grained, dark greenish

gray to light greenish gray, slightly weathered, hard,

intensely to moderately fractured.

AtEL. 519.5 ft, observed joint, dipping 30°, unit is

weak.

At EL. 518.8 ft, observed joint, dipping 30 to 20°.

At EL. 518.1 ft, observed shear, dipping 60 to 40°,
2mm agenure‘ dusky red clay lining.

At EL. 516.8 ft, observed shear, dipping 30°, 2mm
aperture, clay lined, moderately rough.

At EL. 515.0 ft, observed joint, dip ing 90°, numerous
carbonate lined joints up to 1/16" thick.

At EL. 511.0 ft, observed joint, dipping 60°, carbonate
lined joint or shear, dusky red lining, tight 1/16" thick.
fAt_ EtL. 508.5 ft, observed foliation joint, dipping 40°,
aint.

At EL. 508.4 ft, observed joint, dipping 60°, paperthin
carbonate lining, tight.

At EL. 507.8 ft, observed numerous carbonate lined
joint faces, scattered dusky red lined joints and
sihéars505.7 ft, observed shear/fault zone, dipping
45°, roughly 1' thick gouge zone with highly polished
fault plane at 263", striated down dip. Gouge consists
of light greenish gray bentonitic clay with abundant
diorite gravel to 1/4" dia. Gouge is moist, stiff, hlghly
PleBtic.503.9 ft, becomes moderately fractured, shear,

PTS

‘ﬁ'l

532.00|236

PL
VOC = 0.8 ppm

&

237

=
G\

530.00|238

C49 100] 0
239

528.00|240

241

526.00 (242 VOC = 5.7 ppm

F S~
A

243 C50 100| 0

+
P

524.00|244

2hs C51 100| 0

522.00|246

~

A
b

/

247

)._.,
7

ES

VOC = 0.2 ppm

520.00|248 C52 83|33

e

249 PL

\

i

518.00|250 cAl

251

,?:f"i% \\LQ: . f'_.' /

516.00|252

~b

253 VOC = 7.9 ppm

J’-f
T

514.00|254

_-;7\.

o~

e C53 7510

SV
N

512.00|256

Ved

257

~ —’%-"
A

VOC = 6.9 ppm
510.00(258

—
P

4

e C54 83|20

7

.‘.
4

508.00|260

261

506.00|262

4
ot

C55 100| 256

Q1]
\J

263

t)
RN

VOC = 6.8 ppm

504.00|264

7

OXOXCGXOAOXOCX O O 0 OO 00RO O O O AOXO RO O OXOXC L OO0

S

)

265
(continued)

CALTRANS BORING RECORD MET+ENG FIXED SR-710 CH2M HILL BORINGS.GPJ CALTRANS LIBRARY 040808.GLB 3/10/10

, REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-09-Z3B4

Divisi f Engi i S i DIST. COUNTY ROUTE POSTMILE EA
IVISION OT Engineering services 07 LA 710 BID 07-187900

Geotechnical Services PROJECT OR BRIDGE NAME
Office of Geotechnical Design - South 1| SR-710 TUNNEL TECHNICAL STUDY

BRIDGE NUMBER | PREPARED BY DATE SHEET
N/A D. Jankly 5-7-09 | 9 of 10




CALTRANS BORING RECORD MET+ENG FIXED SR-710 CH2M HILL BORINGS.GPJ CALTRANS LIBRARY 040808.GLB 3/10/10

3 g 5 -
g = 2| c |8 ~ 5 | £ k-]
z BE|l o |8 (0] 2 2|
8| e 32| ¢ |55 82 |2 |5
% & §§ RESCRIFTION 2 ol & & ga,‘ £ gg = @ Em [} Remarks
o | & |88 gg 2 235 al28s B |El5
— W |88 5o 2 |2|8|Cla§el 2% |E|@
w 269 =0 ww| O |0 ¥ ESO0Z v [alg
Hi® dipEing 40°, clay lined. C55 100| 25 -
M7=)| AtEL. 503.7 ft, observed joint, dipping 90°, 2mm -
502.00(266= /4 /| aperture. C56 88| 0 > ™
! At EL. 503.5 ft, observed fault, dipping 65°, 1/4" thick, —
267 :{f # soft clay gouge, striated down dip. =
= At EL. 502.9 ft, observed joint, dipping 60°, 2mm (¢ H
RS R et oo =
500.00(268 = |, = . 502.5 ft, observed faint, undulatory, _ —
= H\%| subhorizontal foliations. | |VOC=7.3ppm H
- ',‘ At EL. 502.0 ft, observed intensely fractured, shear, -
269\ | dipping 60°, 2mm aperture, clay lined, striated -
=N downdip. & =
498.00|270/=.. | AtEL. 501.8 ft, observed joint, dipping 80°. =
) - At EL. 501.0 ft, becomes very intensely fractured, C57 100 76 o PL -
- remnant dusky red lined shears. -
271 = At EL. 499.2 ft, observed shear, dipping 50°, dusky -
- red clay and carbonate infill. o o> -
496.00|272 4 At EL. 497.5 ft, becomes moderately fractured, joint, =
: H dipping 50 to 20°, numerous joint to 272 ft bgs, 1| 90 uc H
H generally 1 mm aperture, slightly to moderately & H
273 = rough. Weak. —
= At EL. 497.0 ft, observed foliation joint, dipping 40 to =
494.00[2743 g?E[aTée 0 ft, observed shear, dipping 60°, tight & -
: = . .0 ft, observed shear, dipping 60°, tight, VOC =11.4 =
- dusky red, 1/16" thick clay lined shear, truncates REH —
275" foliations. < -
- At EL. 495.5 ft, observed shear, dipping 30°, tight, -
— dusky red, 1/16" thick clay lined shear. Weak. -
492.00|276 = At EL. 495.2 ft, becomes locally very intensely -
- fractured.. -
= At EL. 495.0 ft, observed foliation joint, dipping 40°, =
217 1 faint. ]
H At EL. 494.6 ft, observed joint, dipping 80°. H
490.00(278 = At EL. 494.0 ft, observed shear, c:lipping?_| 50°, very =
= tight, dusky red, 1/16" thick clay lined shear, -
- truncates foliations. -]
279/ At EL. 493.5 ft, contains foliation joint, dipping 45°, -
= Eirgl_foggt:iaog ft, observed shear, dipping 50°, tight =
= . .0 ft, observed shear, dipping 50°, tight, ]
488.00]280 — dusky red, 1/16" thick clay lined shear, truncates —
- foliations above, massive below. -
281 At EL. 492.7 ft, observed joint, dipping 50°. -
- Bottom of borehole at 276.0 ft bgs =
486.00(282 = —
- Boring terminated at planned depth. -
2834 gqlqehole converted to piezometer at the completion of —
— rilling. ]
484.00 (284 = —
285 =
482.00 (286 —
287 = =
480.00 (288 —
289 =
478.00 (290 —
291 —
476.00|292 —
2931 —
474.00|294 4 =
295 = =
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LOGGED BY
M. Torsiello

BEGIN DATE
2-17-09

COMPLETION DATE
3-11-09

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
34° 7' 31.5588" / 118° 8' 54.6144" NADS83

HOLE ID

R-09-Z3B6

DRILLING CONTRACTOR
Cascade Drilling Inc.

BOREHOLE LOCATION (Offset, Station, Line)
' Lt Sta (State St. e/o Railroad St. w/o SR-110)

SURFACE ELEVATION
750.0 ft NAVD 88

DRILLING METHOD
Rotary Wash

DRILL RIG
Ingersoll Rand A400

BOREHOLE DIAMETER
6in

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

SPT HAMMER TYPE
Automatic Hammer 140 |b. 30 inch drop

HAMMER EFFICIENCY, ERI
75%

BOREHOLE BACKFILL AND COMPLETION

GROUNDWATER DURING DRILLING AFTER DRILLING (DATE

TOTAL DEPTH OF BORING

Piezometer Installed on Completion READINGS NM 51.2 ft on07/01/09 | 326.0 ft
~— C =
g S o : £ | s
= Q c s —_ = -
zZ | = =] o 2 o <)
3| e 85 12 |48 |5 |5
> e DESCRIPTION 45l 8188 o= |3 |22 Remarks
o | & |88 22 22 8 5|285 8|82
Bl w|ge EE 3 /3/8|cl3d52% 25 |5(2
L o =0 Nn| oo/l x|l=0al ne |alo
0= e - - -
E- ASPHALT 6" thick. This Boring Record was prepared [
1 7% CONCRETE 6" thick. in accordance with the Caltrans [
Poorly graded SAND (SP); very dark grayish brown; Soil & Rock Logging, Classification H
dry to moist; coarse to medium SAND; trace fines and Presentation Manual (June,
748.00| 2 [OLDER ALLUVIUM]. 2007), except as noted |n_Append|x —~
A.1 of the Final Geotechnical ]
Summary Report, SR-710 Tunnel [
3 Technical Study, Los Angeles =
County, California, dated April, -
746.00| 4 PRI Auger to 5 E
> SILTY SAND (SM); medium dense; very dark brown: S0l 4 | 11100 6 PA =
dry to moist; 4% fine GRAVEL, 61% predominantly fine 5 VOC = 0.0 ppm -
744.00| 6 SAND, 35% low plasticity fines. 6 -
7 =
742.00| 8 —
9 H =
740.00| 10 = - =
0.00) 10 — SILTY SAND with GRAVEL (SM); very dense; very S02| 17 92 8 | 128 PA -
—-|-1} | dark brown; 28% coarse to fine GRAVEL, 56% coarse 38 VOC = 0.0 ppm ]
11— to fine SAND, 16% low plasticity fines. 50/1" -
— SEDIMENTARY ROCK, (SANDSTONE), -
738.00| 12 = decomposed (well-graded SAND (SW); very dense, -
— light gray, moist, trace fine gravel, fine to coarse -
= sand) [TOPANGA FORMATION] -
736.00| 14 = -
15 = - = - =
= S03|50/3" —\ 17 VOC = 0.0 ppm =
734.00| 16 = -
17 —
732.00| 18 = —
19 = —
730.00) 20 = Gray. S04} 503" — 17 VOC = 0.0 ppm =
21 —
728.00| 22 —
23 = —
726.00| 24 —
2 G —
(continued)
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ELEVATION {ft)

"DEPTH (ft)

Material
Graphics

DESCRIPTION

Sample Number

Blows per 6 in.

RQD (%)
Moisture

Dry Unit Weight

(pcf)
Shear Strength

Content (%)
(tsf)

Remarks

Casing Depth

724.00

722.00

720.00

718.00

716.00

714.00

712.00

710.00

708.00

706.00

704.00

702.00

700.00

698.00

696.00

o)

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

M Sample Location

E’
=}
()
=}
N

No Recovery.
(continued).

£0/2.5]

| Blows per foot

[O Recovery (%)

See note at end of log regarding
RQD

[%}

No Recovery. \S06£0/2.5]

ANRRN RRRNN ARNNNRONEE )
° &
>

. | washed out, predominantly granule to pebl

No Recovery. Cco7

SEDIMENTARY ROCK, (CONGLOMERATE), granule
to cobble, fine to coarse sand, light gray, moderately
weathered, soft to moderately soft, majoritg of matrix

le sized
clasts observed.

At EL. 702.0 ft, observed Isolated
calcite-cementation, moderately hard zones
recovered.

CO08

C09

C10

O XOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXJO0EEE58000000000000555880808080{priting Metnod
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ELEVATION {ft)

TDEPTH (ft)

Graphics

DESCRIPTION

Sample Location
Sample Number

Blows per 6 in.

Blows per foot

Dry Unit Weight

(pcf)
Shear Strength

Content (%)
(tsf)

Moisture

Drilling Method

Casing Depth

Remarks

694.00

692.00

690.00

688.00

686.00

684.00

682.00

680.00

678.00

676.00

674.00

672.00

670.00

668.00

666.00

w w
(2]

o
]

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

79

80

81

82

83

84

arc,

=l Material

PN

At EL. 692.0 ft, becomes moderately to slightl
weathered, soft to moderately hard. Matrix is fine to
coarse grained sand. No visible structure. Granule
to cobble sized clasts composed of hard to very hard
intrusive rock (generally dioritic in nature), subangular
to rounded.

At EL. 682.0 ft, becomes slightly weathered.

At EL. 672.0 ft, becomes slightly weathered to fresh,
clasts are hard.

3]
=

C12

C13

C14

C15

o|Recovery (%)
o|RQD (%)

300

18|13

15| 6

RQD

OXOXCGXOAOXOCX O O 0 OO 00RO O O O AOXO RO O OXOXC L OO0

See note at end of log regarding

VOC = 0.0 ppm

VOC = 0.0 ppm

{e]e)
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3 g 5 -
g = 2| c |8 ~ 5 | £ k-]
z TE|l = |8 S 2 |[sl|g
2| & 83 2SI | g2 |8 |53
lq; = Eg DESCRIPTION Bl ;g{ ;go_ ‘;"»E" 3 gE = & zmg Remarks
5 g 2 280 | ® |£|S
9| o |8 EE| 3|58 5[Eg>5 85 |5[z
w | o =0 nw| o | ol elEdol ne |6l
= . C15 15| 5 See note at end of log regarding |
- RQD H
664.00| 86 HH 5- &> ™
= S =
662.00| 88 = | AtEL 6620 ft, becomes medium gray. C16 8|3 <> =
=N VOC = 0.0 ppm -
89 =p ™
M - <> —
660.00|90 < P =
= O -
91 ™= .0 -
=P <& =
658.00( 92 ™
= -]
93 g s "7 <> é
o -
656.00| 94 H < =
95 = * & =
= -
654.00/ 96 H ° e -~
M -
97 E 0 & E
SFN =
652.00| 98 4 * RIF =15 o =
= ‘ —
99 -
= < =
650.00|100H % -
= <> —
1014 - —
= ® > =
648.00|102H * —
Ho . & =
103 " ™
= a -
646.00|104 E> . <& =
1054 " O =
= =
644.00[106/ 4 . & =
= O —
642.00/108 = " At EL. 642.0 ft, with coarse grained sand matrix. C18 1310 < =
= VOC = 0.0 ppm -
1094 O ™
= =
640.00(1104 -
H - . <& s
111 =
5° 8 =
638.00(112fH =
= b <> —
1134 =
- C19 18] 0 H
- (V] —
636.00( 112 * © =
' o - AtEL 636.0ft, observed intersected clasts up to 3" =
— « O —
115
(continued)
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3 g 5 -
g = 2| c |8 ~ 5 | £ k-]
z B E|l = | 8% Z @ |alc
2| & 83 2SI | g2 |8 |53
> = Eé DESCRIPTION sl |8 ga; g gE’é @ Ema Remarks
o | |28 22 2|28/ 8|cE82g| B |E]E
-} w 1ol ® © o Ol o|Closgcel % |E|lm
w 119 =0 ww| O |0 ¥ EES0Z v [alg
B L C19 18] 0 See note at end of log regarding |
= RQD —
634.00|116H O —
Ha* H
117 « O =1
632.00 1185 ° .| AtEL. 832' to 627" Pressuremeter test. <> =
1194 "y =
M= . & -
630.00[1204 & =
= o =
121= , ¢ =1
H q- & H
628.00(1224 —
=P O H
1234 C20 0o =
626.00|124}= * q' <& =
= e —
1254 *, <& =
o ]
624.00[126 4 * . el I & -
- =
12714, (s -
=) =
Samad 128: « | AtEL. 622' to 617' Pressuremeter test. <& —
— L] —
1294 | —
E 0 <> —]
620.00|130H - * —
— i <> —
1311 0 —
= <& H
618.00|132H4 2, -
1335 N <& =
e AtEL. 617.0 ft, becomes greenish gray. [c22 20| 8 -
616.00[134/4 w; At EL. 616.4 ft, observed incipient joint, dipping 0°. < -~
i - ]
= el <> VOC = 0.0 ppm =
1 ¢ —
614.00|136H & -
=0 -
1374 o O —
612.00(138<° * o> —
H o =
1394 -~ - > =
— g- —
610.00(140 = -
=K <& =
1415 ¢ —
I <> —
608.00 1425‘{ | —
E <& =
1434 ° —
3H ..o At EL. 607.0 ft, observed slightly weathered, soft, c23 47 [ 13 M
| .| incipient joint, dipping 70°, very hard clasts up to 8" & -
606.00(144= + intersected. ™
o ¢‘ —]
145 % <& =
(continued)
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3 g 5 -
— =2 : ) = _..C_.
= | sE|l £ |B|g g |2 |Bls
o £ a2 = |'E [z 3 ] 5
E e DESCRIPTION B % 218 2 Fle Ef E & =8 Remarks
> | B |55 gel 2 |el3|slZg5 ] 5 |22
Lol k|88 850 5 |8|8|6[852T 25|58
w O |50 ww| o | ol 5ol v |alo
1 ] ¥ Cc23 4713 gt(e)eDnoie atend of log regarding [
604.00(1465 , ¢, | |voc=0.0ppm =
14704 « H
Mg Y -
G000, 148 M «| AtEL 602.0 ft, becomes medium %ray, slightly C24 271 0 <> =
o M weathered to fresh, very soft to soft. VOC = 0.0 ppm H
H o <> -
600.00|150F= , « —
=R <& =
151+, =1
= R % H
598.00(152 = . -
1535 O _ © =
=< ,| AtEL. 597.0ft observed very soft matrix, clasts are C25 45112 —
= very hard. Intact sand matrix up to 7" thick observed. > -
596.00(154/= « 7 -
155%"'9 Q| [y ppm =
594.00|1564 | ° o =
o ]
157 = "9 <> =
i H
592.00(158 = 6 2517 O =1
15 H s H
590.00 160E g ¥ =
' .| AtEL. 590.0ft observed intact coarse grained sand O —
= matrix urJ to 5.5" thick, moderately soft. Very hard VOC = 0.0 ppm =
161p= = diorite clasts up to 5" observed. > ™
588.00(1624 4° —
. Skl o H
M « At EL. 587.0 ft, becomes fresh, very soft, granule and —
—| 9 pebble sized clasts within fine to medium grained <>| |voC =0.0 ppm -]
586.00(164< a ¢ | sand matrix. -
— " | AtEL. 587" to 580' Pressuremeter test. -
165/= « « <& =
=] ‘&3 -
584.00(166 e O =
1674 , & =
562.00(168 ¢ o =
169 =
o <> —]
580.00 170; u LD o7 24 0 <> E
171:) ‘.7 VOC = 0.0 ppm ]
= - ,| AtEL. 579.0ft, observed roughly 6 inches of reddish O -
— brown aphanitic igneous rocks. -
578.00(1724 + =
= o <& =
12 = g «| AtEL.577.0ft observed greenish gray, slightly C28 67| 7 |11 PA =
i weathered to fresh, hard granule, pebble and cobble & -
576.00|174 = sized clasts within fine to coarse grained very soft VOC = 0.0 ppm -
— .') sand matrix S .0 pp =
1754 —
(continued)
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3 g 5 -
— =2 : ) = _..C_.
z |- BElc |8 2|2 |3k
= £ 9 e e g I S k]
E T Eé DESCRIPTION %'E- :,'J' :,‘, ga; g gE-‘é @ Emg Remarks
d | 5|88 HEHEE R EH
w o |=a@ Ho| @ |bleleEdol vl |5]
lis H+ ¢ | Very weak C28 67| 7 gt(e)eDnoie atend of log regarding [
574.00[176p4 ' S| [PL —
o =
177: 7 & -
= -
BTRN) 178 = 0_ At EL. 572.0 ft, becomes light bluish gray to greenish C29 30|12 <> =
175 — gray, slightly weathered. —
=y ¢ <> VOC = 0.0 ppm =
570.00[180H ' * -
= T & H
e —
— —
= <& -
568.00|182M= ¢ -
188 E i . C30 100f 0 <> E
—, ., AtEL. 566.8ft observed joint, dipping 20°. | |voc=0.0ppm -
566.00 184 =k At EL. 566.0 ft, becomes sligbhtly weathered to fresh, =
b ¢ | intensely fractured, with pebble sized clasts, white, o -
185p= , very hard, subangular. -
M+ AtEL. 565.5'to 557" Pressuremeter test. -
564.00(186H 5 e —
=" -
L= S =
M ¢ -
562.00 188; B O =
& -
189 + 4 ™
o T <& ]
SED.20) 130 H ° | AtEL 560.0 ft, observed abundant pebbles between O =
- 1 * ,| EL. 560" to 559" -
1 M "% | AtEL. 559.0 ft, observed roughly 4" thick medium to o -
55 is = 9' coarse grained sandstone lens, greenish gray. -
558.0001 —* «| AtEL. 558.0ft observed some polished surfaces, —
15 I, -| possible gouge zone. O ]
.. | AtEL.557.0 ft, observed SANDSTONE bed, roughly C31 98 | 30 —
1, 1'thick, medium-grained to granule, medium gray, (¢ -
556.00(194=-; *| slightly weathered, moderately fractured, bedding —
s Blane separation, dlpplng 30°, seven joints observed —
= etween EL. 557" to 555", dips range from 10 to 20 <> =
195 M - % degrees. =
M0 | AtEL. 556.0 ft, becomes intensely fractured. PTS H
554.00(196p= * At EL. 554.5 ft, observed joint, dipping 60 to 20°, < CAl ™
H e . threejoints observed between EL. 554.5' to 554", -
M « PTS - Quartz Diorite clast: Plutonic rock with -]
197 a/| allotriomorphic-granular texture. <l |voc =00 ppm ™
M. ‘| At ELl. 554.(%ft, ecomes poorly indurated -
= . | conglomerate. ]
552.00 19Ej: o At EL. 552.5 ft, observed incipient joint, dipping 60°, C32 100/ 29 <& PL —
16 =R Kttlgfkﬁ%%aasﬁ rained sandstone bed, eae;:ly Tiable. =
s . .0 ft, becomes massive, greenish gray, - ™
= ‘| clasts up to 7" intersected. Very weak. | |voc =0.0ppm -
550.00|200H-2~ At EL. 551.0 ft, observed three rough to moderately =
: = rour_?h joints observed between EL. 551.3" to 550.7". C33 78| 0 e H
M At EL. 550.0 ft, observed numerous joints observed =
201—=~| between EL. 550 to 548', dipping 0 degrees. —
= & -
548.00(202 ga 5 QEFL 548.2 ft, observed random fracture, dipping <> VOC = 0.0 ppm g
2034 " @ - -
=+ 4| AtEL. 547.0ft observed shear, dipping 75°, clay C34 90|72 -
He lined, slickensided. (@ -
546.00|204~ At EL. 546.9 ft, observed shear, dipping 75°. —
el s =
205 A Z | ALEL 5455 ft, observed shear, dipping 50°. O =
(continued)
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ELEVATION {ft)

DEPTH (ft)

DESCRIPTION

Sample Location
Sample Number

Blows per 6 in.
Blows per foot

Moisture

Dry Unit Weight

(pcf)
Shear Strength

Content (%)
(tsf)

Drilling Method

Casing Depth

Remarks

544.00

542.00

540.00

538.00

536.00

534.00

§32.00

530.00

528.00

526.00

524.00

522.00

520.00

518.00

§16.00

<. - |Material
% - * »- o |Graphics

At EL. 545.0 ft, becomes very thickly bedded,
moderately fractured, bedding joint, dipping 30°.

At EL. 543.7 ft, observed random fracture, dipping
ADEL. 543.3 ft, observed joint, dipping 40 to 30°, two
joints observed.

At EL. 542.5 ft, observed joint, dipping 20°.

At EL. 541.0 ft, observed bedding joint, dipping 35°, .
Weak.

At EL. 540.0 ft, observed joint, dipping 0°.

At EL. 539.5 ft, observed incipient joint, dipping 0°.
At EL. 539.3 ft, observed incipient joint, dipping 0°.
At EL. 538.8 ft, observed joint, dipping 0°.

At EL. 536.5 ft, observed joint.

At EL. 535.9 ft, observed joint, dipping 0°.
At EL. 535.6 ft, becomes very thinly bedded, bedding
joint, dlpglng 45°,
At EL. 535.5 ft, observed joint, dip 'n%O“.
At EL. 535.0 ft, becomes very thickly bedded, slightly
weathered, light %ray‘ coarse angular sand matrix.
At EL. 534.51t, observed joint, dipping 0°, . Very
weBk. 534.0 ft, observed joint, dipping 0°.
At EL. 533.8 ft, observed joint, dipping 0°.
At EL. 533.5 ft, observed joint, dipping 0°, . Very
weBk. 533.0 ft, observed joint, dipping 0°.
At EL. 532.5 ft, observed joint, dipping 0°.
At EL. 531.8 ft, observed joint, dipping 0°, Weak.
At EL. 531.0 ft, observed 6" thick lens with medium
rained sand matrix.
t EL. 530.5 ft, observed joint, dipping 0°.

At EL. 529.0 ft, becomes very weak, moderately soft,
bedding jeint, dipping 40°.

At EL. 528.1 ft, observed joint, dipping 0°.

At EL. 527.7 ft, observed joint, dipping 0°, . Very
WeEk. 527.2 ft, observed joint, dipping 0°.

At EL. 527.0 ft, observed granule to cobble sized
clasts.

At EL. 523.0 ft, observed bedding joint, dipping 35°, .
Very weak to weak.

At EL. 522.0 ft, observed Sandstone lens, light gray,
fine to coarse grained, friable.

At EL. 520.5 ft, observed Sandstone lens, gray, fine
to medium grained.

At EL. 519.5 ft, observed pebble to gravel sized
clasts, subangular to angular, local slickensided
surfaces.

0O
©
b

SEDIMENTARY ROCK, (SANDSTONE), medium to

coarse grained, angular, friable, possibly sheared.

8| Recovery (%)
SIRQD (%)

98

87

57

13

67

32

83

83

63

22

19

4 | 146

2 | 149

3 | 142

OXOXCGXOAOXOCX O O 0 OO 00RO O O O AOXO RO O OXOXC L OO0

See note at end of log regarding

RQD.
VOC = 0.0 ppm

Uc, PL

VOC = 0.0 ppm

PL

uc

Uc, PL

PL

VOC = 0.0 ppm

VOC = 0.0 ppm

Uc, PL

VOC = 0.0 ppm

VOC = 0.1 ppm

VOC = 0.0 ppm

(continued)
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3 g 5 -
— =2 : ) = _..C_.
z | FHEEIERE LR
= [} = o [«}] =
= = = [ — o ) = @ | O
E l:'_: Eg DESCRIPTION 3 © :J.J_ :).J_ g B"": g E E ? EU’ lal Remarks
“l w38 BEl £ |8 8gEN 2 B |EE
O | oS3 Bol ool eEd5e vl |50
.| (continued). C40 190 gt(e)eDnoie atend of log regarding
514.00 236; : <> E
237H o =
512.00 23EJE . E
= <> =
PR = s —
510.00[2404 , - -
=, ro: —
2419 1 H
508.00 242E o W =
’ — -~ | SEDIMENTARY ROCK, (CONGLOMERATE), slightly A 1000 0 =
2 | weathered to fresh, moderately hard, pebble sized ' <>| [VOC = 0.0 ppm -
243 - | clasts within well indurated sandstone matrix. il -
506.00|244 /= i B ¥ <>| |VOC =0.0 ppm -
) - At EL. 506.0 ft, observed random fracture, dipping -
- 70°, dark gray slickensided surfaces. -
245 & -
504.00 246 O -
247, o -
502.00(248H o -
249 =K =
=N <> =
500.00[250H4 ° * # =
2511 , o —
= <& =
498.00(|252H —
= R o . 5919 O =
2535 At EL. 497.5 ft, observed joint, dipping 65°, =
Hea/-| slickensided. ) ) -
H / o AtEL 497.0ft, observed calcite veins. e =
496.00|254 [~ PL -
= At EL. 495.7 ft, observed joint, dipping 70°, - =
255/ slickensided. Weak, d e =
494.00 246 & -
2579 O =
- 50/} 32 -
] +| AtEL. 492.7 ft, observed joint, dipping 0°. 132 3 SD. PL -
492.00|258 =~ Weak to medium strong. o |PTS -~
H . ¢ AtEL. 492.2: PTS - coarse grained arkosic uc —
= congEIomerate with grains cemented by calcite. 2 | 154 =
259 «| "AtEL. 492.0 ft, observed Intersected 3" clast. | [voe = 0.0 ppm ™
] * At EL. 491.2 ft, observed joint, dipping 0°. -
490.00(2604 . - —
= <& =
2614 " - =
— 0 & -
— 1 —]
488.00[262H I~
1 t 0|0 -
= - % —
263 = -
o . —
486.00|264~ . -
— < —
265: _— [ =
(continued)
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3 g 5 -
— =2 : sl = _..C_.
z |- BElc |8 2|2 |3k
O = | o RS o 5
E l:'_: Eg DESCRIPTION 3 E :J.J_ :).J_ g B"": g E E @ EU’ 8 Remarks
“l w38 BEl £ |8 8gEN 2 B |EE
O | o=@ B ol ool eEd5e vl |50
s 1 o (continued). C45 0|0 gt(e)eDnoie at end of log regarding
484.00|266 E <> E
267/ ' . —
- At EL. 483.0 ft, becomes slightly weathered, Clasts C46 3210 < =
— are 1/2" to 1" dia., diorite pebbles, very hard, some VOC = 0.0 ppm -
482.00|268 = slickensided surfaces. -
— At EL. 482.0 ft, observed joint, dipping 70°, < —
269 slickensided. =
H At EL. 481.9 ft, observed Intersected 6" clast. O H
480.00(270/= =
- ro: =
2714 « ? =
8.00|2 ZE - ~ =
478. 4 = . 271 0 —
=9, (¢ -
273 g - _ -
— SEDIMENTARY ROCK, (SANDSTONE), dark bluish VOC = 0.0 ppm -
= gray, moderately soft, fine to medium grained, > -
476.00(274= , " subangular to angular, poorly cemented. =
275 * * < =
474.00 276§ . ' g
=F = o | AtEL. 473.0ft, observed Sandstone as above with 8|0 < =
s56la78 = - few diorite derived pebbles. -
4720012788 “» "SEDIMENTARY ROCK, (CONGLOMERATE), pebble | [voc =02 ppm =
1 « « | sized clasts within sand matrix. ]
2794, At EL. 471.4 ft, observed bedding joint, dipping 35°. o —
470.00(280/ > —
281 E P s E
460.001264 At EL. 468.0 ft, observed joint, dipping 35°. 45| 19 =
I At EL. 467.8 ft, observed joint, dipping 70°, Well & ]
283 = cemented, fine grained matrix. VOC = 0.0 ppm ]
- At EL. 467.0 ft, observed decreased cementation, - PP -
466.00| 2844 moderately soft. & PL =
) - At EL. 466.0 ft, observed Intersected 4" clast. Very -
— weak. o -
285 = ™
464.00(286H4 ¢ O =
= =
Bt M- - SEDIMENTARY ROCK, (SANDSTONE), soft, fine to 20| 0 <& =
isiianlag = m:tdliEuLmd%'gigef-?, ptgnorly c[?mented. lart b I -
: ™ - . .3 ft, observed some angular to subangular & -
= pebbles. <l [voc =00 ppm H
2804 . o —
460.00|290H # > —
201 ° =
=K © =
202H =
40:00 - At EL. 458.0 ft, becomes moderately soft, joint, 15| 0 o VOC = 0.0 ppm -
— dipping 75°, slickensided. =
293 = =1
H o H
456.00|294 = —]
205 = < =
(continued)
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g S g e | = = i -
z |2 BEl o (2818 | ]2 |2 |2
O = ¢ R A S o 5
E T |%8 DESCRIPTION ; E 2 o g Sledz o =8 Remarks
g E |85 ool ¢ |e 3 5|2 3> 5 22
WL (g8 EE| 32|58 Gleg52% 2% |5(%
w 299 =0 ww| O |0 ¥ KIS0 v [alg
H. » C51 15| 0 gt(e)eDnoie atend of log regarding [
454.00[206H « o =
= s ]
2979 - | SHEAR ZONE AT EI. 453" to EI. 424" C52 46 | 24 & =
o At EL. 452.8 ft, becomes massive, bluish gray, -
452.00|298 = moderately to slightly weathered, extremely weak, PL ™
o very soft to soft, mostly fine to medium sand. Little < —
299 ' fine to coarse, angular gravel. Little fines. =
= -° 6 | |PA H
450.00(300 =P VOC = 0.0 ppm =
' e At EL. 450.0 ft, observed sheared and friable o -
1 « .| bedrock. -
301 = =1
= & H
448.00(302/ ¢ | -
H .0 < M
M= I C53 100| 87 VOC = 0.4 ppm =
446.00{304H ~**< AtEL. 446.3 ft, observed bedding joint, dipping 20°, < =
H . Sandstone, white with black minerals, appears ik —
= 0, decomposed due to shearing. 12 O =
001006 AtEL. 444.0 ft, observed joint, dipping 77°, <& =
- slickensided. -
307 = <> =1
R = AtEL. 442.0 ft, observed joint, dipping 80°, Unit is 54 100| 48 O =
i~ I friable, highly sheared, black gouge within joints. ]
- At EL. 441.0 ft, observed bedding joint, dipping 25°. <> -
440.00(310= —
H O -
= At EL. 439.0 ft, observed beddin% f‘oint, dipping 25°, A =
ShiplaE = Unit is sheared, continuing from EI. 453" -
438. = At EL. 438.0 ft, becomes very soft and friable, VOC = 0.2 ppm H
I ebbles within sandstone are decomposed and easily & ]
313= riable, numerous slickensided surfaces. Coo 100 72 -
= At EL. 437.0 ft, becomes moderately to slightly -
436.00|314 4 weathered, soft, sandstone to siltstone, numerous & =
: H aear vertical slickensided surfaces 80 to 90 degree H
= PEL. 4355 #, observed bedding joint, dipping 25°, =
3154 Local 3/8" thick beds of sandstone and siltstone. s -
H" Q_t E_It_. 434.8dft, gbserveﬁ Possibly decorr;po:?_ed ’ > =
434.00(316} jorite, very dark gray. Numerous gray, clay line ]
= slickensided surfaces which are friable. VOC = 0.6 ppm =
S= At EL. 433.0 ft, observed joint, diEFing 40°, Likely <& =
3ia5lata - gctnrgru‘?élénré ?tf stg)ear zog_e fr?n’él ..4531'.0 =
: ™ . .8 ft, observed joint, dipping 10°. -
M. o AtEL 4325t observed }oint C56 69| 63 < =
=g At EL. 432.0 ft, observed Sandstone with some =
H.o "| pebbles, gray to dark gray, friable, numerous (¢ H
= slickensided surfaces. H
430.00|320~ | AtEL. 431.0ft, becomes moderately soft. > —
=P =
" :»a/, At EL. 429,0 ft, observed bedding joint, dipping 30°, > =
. Likely continuation of shear zone from El. 453", VOC = 0.9 ppm =
428.00|1322~ ¢ | AtEL. 428.5 ft, becomes soft. -
= - - =
323 | —
H o H
426.00|3244 ° . ™
= < =
(continued)
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g .5 g c | = = = -
© E lolz 2 T
g |le §5| o |22 | 42 | § |£[5
A R DESCRIPTION vo| 8|8 5 Elegdz |5 |2 Remarks
> E |55 22| 2|2 IPEEE b 22
410|283 §5 88/ 8 0i552% 25|52
w o =0 ww| o | ol xelEdol vne [ald)
= C56 69 | 63 H
424.00 - Bottom of borehole at 326.0 ft bgs =
= Borehole terminated at planned depth. -
= Borehole converted to piezometer at the completion of —
422 00 = drilling. =
= RQD values provided on the boring logs are based on -
- intact core pieces obtained between two natural ) —
H discontinuities. The majority of core obtained from this H
= boring is typ|cal| very weak to weak and does not =
420.00{330—~ meet the "sound core" definition provided in the -
- standard test method for RQD (ASTM D 6032). These -
= RQD values should not be used to evaluate rock mass -
- quality. -
418.00(33215 =
416.00(334/5 =
414.00|336 -
412.00(338/5 =
410.00{340[5 =
408.00(3425 =
406.00(344/5 =
404.00 346 =
402.00{3485 =
400.00{350[5 =
398.00{3529 —
396.00(354 ~
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LOGGED BY BEGIN DATE
M. Salisbury 3-11-09

COMPLETION DATE
3-25-09

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

BOREHOLE LOCATION (Offset, Station, Line)
' Lt Sta Meridian Ave. n\o Oak St.

SURFACE ELEVATION
594.3 ft NAVD88

DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wire-Line CME 85 4in
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
Bulk,SPT (1.4"),Punch Core(2.5"),HQ Core CME Automatic, 140 Ib., 30 inch drop 87%
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) TOTAL DEPTH OF BORING
Piezometer Installed on Completion READINGS NM Well unaccessible| 275.0 ft
~— C =
£ o Qo I = IS
z § -g £ 8 § g g’ Ble
o | g 32 /T < gz | & |8%
= T 58 DESCRIPTION oo &8 g8 oz | @ ig Remarks
oo |88 £E| 223 2BY24] 8 |£|E
- | W g% sl S |S8|a|lccg2s 2% |58
w OD s0 noun| o |lonjle| x|S0l ne [alo
. ASPHALT (6"). This Boring Record was prepared [
1 H{|[1//] SANDY SILTY CLAY (CL-ML); soft to medium stiff; Bl in accordance with the Caltrans
=17 light brown; moist; some SAND; mostly nonplastic Soil & Rock Logging, Classification
— fines; weak cementation; [ALLUVIUM] and Presentation Manual (June, —
592.27| 2 = 1 2007), except as noted in Appendix =
- A.1 of the Final Geotechnical —
— Summary Report, SR-710 Tunnel [
3= Technical Study, Los Angeles =
H| County, California, dated April, ]
590.27| 4 = 2010. —
> EIl7T SANDY SILTY CLAY (CL-ML); soft to medium stif; s2| 3 | 8 |100 Hand Auger from 0.5' - 5 =
[l strong brown; moist; some SAND; mostly nonplastic to 4 VOC=16.8 ppm -
588.27| 6 m=}i|[: 4 low plasticity fines; weak to moderate cementation. 4 ™
74 =
586.27| 8 = —
o —
4.27| 10 == =
58 0 — | SANDY SILTY CLAY (CL-ML); soft; strong brown; C3 78 25 uw ]
—[l{[,#] moist to wet; some SAND; mostly nonplastic to low VOC=15.1 ppm —
11 =ilif: 4 plasticity fines; weak cementation. -
582.27| 12 = =
13 = —
580.27| 14 M| =
15 = - - - —
& |1t SANDY SILT (ML); soft; light brown; moist; some fine S4| 3 5 100 VOC=17.3 ppm -
114 1| SAND; mostly nonplastic to low plasticity fines; weak 2 -
578.27| 16 == | |:|.| cementation. 3 =
17 -
576.27| 18 = =
194 =
74.27| 20 HLLL - - - =
> = Fat CLAY (CH); soft; light brown; moist; few fine C5 78 23| 104 uw, PI —
— SAND; mostly nonplastic to low plasticity fines; weak -
21 =~ cementation. /1 -
= SANDY SILT (ML); medium stiff to stiff; light brown; ]
572.27| 22 = | ||| moist; few fine SAND; mostly nonplastic to low -
1| plasticity fines; weak cementation. -
23 = —
570.27| 24 = =
2 G —
(continued)
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3 g 5 -
= = O c 3 (=3 '5, = Ee)
z BE|l o |8 (0] 2 2|
o |e 330 ¢ 55| 82 |2 |53
2| = |=8 RESCRIFTION Dol |85 Sz |5 |=p Remarks
> | B 55 el ¢ |e2|3|3285 |5 |22
1] o loga g el 2 |28|2gg2s B |El5
-} w (@@ ® © o 5| o |Clog gl & % =K
w 29 =0 ww| O |0 ¥ ESEO0Z v [alg
“H1 1 H SANDY SILT (ML); medium stiff to stiff; light brown; S6| 12 | 28100 VOC=11.4 ppm =
— " moist; few fine SAND; mostly nonplastic to low 14 -
568.27| 26 =| ||| plasticity fines; weak cementation; Siltstone; 14 -
T \moderately hard [BEDROCK]. Mo T BT Sue note st ifieend of o -
27 = ™~"| SEDIMENTARY ROCK, (MUDSTONE), thinly to regarding RQD 9 -
—~~_| moderately bedded, moderate olive brown, garding : =
~~.. | moderately weathered, soft, moderately fractured, & -
566.27| 28 = [TOPANGA FORMATION] =
o -
29 p=i-., " <& =
= 25| 96 > uw, P -
= ™= ]
PEsLT| 80 i Intensely to moderately fractured, random fracture C08 100| 70 VOC=21.4 ppm -
H~>> | {CL), with some fine sand. =
3 H : N <& —~
= Bedding plane separation dipping 35°. -
562.27| 32 E\-. Bedd!ng jo?ntd@pp@ng 25° O -~
:'--\ Bedding joint dipping 15°. H
33 H~ Bedd@ng j:o@nt dipp@ng 52°. & —
H-.. ™| Bedding joint dipping 62°. =
560.27| 34 E\\: o =
38 = ‘\} Very thickly bedded, Iight brown to grayish orange, C09 100| 20 <>| |VOC=15.2 ppm =
.. * | moderately soft to moderately hard, intensely -
558.27| 36 = "~ | fractured, with sand and clay, fine sand. -
— \-_ Bedding joint (CL), dipping 45°. <& =
37 H~C —
— \\ Very thickly bedded, light brown mottled with greenish ' —
556.27| 38 =1 s, | gray, mgderately soft to moderately hard, intensely —
' -, ™| fractured. -
WU~ O =
30 H. =
=N (¢ =
Paduir | MR :\‘_~ SEDIMENTARY ROCK, (CLAYSTONE), thickly c1o 100] 40 VOC=16.3 ppm =
I bedded, pale yellowish orange, moderately hard, O ]
41 = \ intensely to moderately fractured, sandy, with silt, -
= \ poorly graded, fine sand. -
55227 42 Hae . <O —
] "~ SEDIMENTARY ROCK, (SILTSTONE), very thickly -
]~ | bedded to massive, pale yellowish orange, moderatel ]
43 .. .| hard, intensely to moderately fractured, with fine sand, <& ™
H E/oomt’hgrﬁld eg edded t ive, bedding pl =
= ery thickly bedded to massive, bedding plane =
550.27) 44 H \'- separation dipping 42°. & =]
H-. Bedding plane separation dipping 39°. H
48 = \\ Olivae gray, intensely to moderately fractured, with fine C11 100| 32 >| | voC=17.4 ppm -
=. ™| sand. ]
548.27| 46 =™+, | Bedding plane separation dipping 35°. ]
AN <> -
. -
47 = | Bedding plane separation dipping 32°. -
H & -
546.27| 48 [H_ o —
. ~~.| Bedding joint dipping 67°. O -
49 H | Bedding plane separation dipping 18°. -~
- ..\\-. Bedding plane separation dipping 29°. > =
54427 50 = N Bedding joint (ML), dipping 45°. C12 100 40 VOC=15.6 ppm =
51 =+ SEDIMENTARY ROCK, (SANDSTONE), thickly <& =
M ™. *[|bedded, moderate yellowish brown, moderately hard, -
|~ -|{intensely to moderately fractured, silty, fine sand. =
542.27| 52 FH=_T||Bedding plane separation dipping 32°. I <& —
— \ SEDIMENTARY ROCK, (SILTSTONE), thickly bedded, ]
53 (=™ light brown, moderately hard, slightly fractured, with 22 (102 | |UW P =
H-. " |lsome fine sand. =
H~.||Random fracture (ML), dipping 90°. =
540.27| 54 :\‘ SEDIMENTARY ROCK, (CLAYSTONE), moderately to & ™
— B thickly bedded, moderate brown, moderately soft, -
5 G i L(CL) dipping 32° —
(continued)
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ELEVATION {ft)

DESCRIPTION

Material
Graphics

Sample Location
Sample Number
Blows per 6 in.

Blows per foot

Dry Unit Weight

(pcf)
Shear Strength

Content (%)
(tsf)

Moisture

Drilling Method

Casing Depth

Remarks

538.27

536.27

534.27

§32.27

530.27

528.27

526.27

524 .27

522.27

520.27

518.27

516.27

514.27

512.27

510.27

w w
(2]

o
]

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

79

80

81

82

83

84

arc,

TDEPTH (ft)

bedded, moderate brown, moderately soft, sli%htly

\;SEDIIVIENTARY ROCK, (SILTSTONE), moderately

ractured, bedding plane separation dipping 31°

9]
w

L

SEDIMENTARY ROCK, (CLAYSTONE), thinly to

moderately bedded, moderate brown, moderately soft,

slightly fractured.
Bedding plane separation dipping 31°.

(continued).

SEDIMENTARY ROCK, (SILTSTONE), thinly to
moderately bedded, moderate brown, very to

xtremely hard, slightly fractured.

SEDIMENTARY ROCK, (CLAYSTONE), thinly to
moderately bedded, moderate brown, soft, slightly

ractured, shear (CL), dipping 25°.

C14

1
X

2 L/,

Y

SEDIMENTARY ROCK, (SILTSTONE), thinly to
moderately bedded, moderate brown, very to
xtremely hard, slightly fractured.

/:

ISEDIMENTARY ROCK, (CLAYSTONE), thinly to
-*--{imoderately bedded, moderate brown, soft, slightly
ractured, shear (CL), dipping 40°.

SEDIMENTARY ROCK, (SILTSTONE), thinly to

moderately bedded, moderate brown, very to
xtremely hard, slightLy fractured, bedding plane
eparation dipping 15°, laminated silty fine sand lens.

moderately bedded, moderate brown, soft, slightly

I;SEDIIVIENTARY ROCK (CLAYSTONE), thinly to
ractured, shear (CL), dipping 25°.

C15

i

SEDIMENTARY ROCK, (SANDSTONE), thinly to

~ . |Imoderately bedded, moderate yellowish brown, soft,
k& Ilghtly fractured, beddlng plane separation d|pp|ng
. silty, medium sand.

SEDIIVIENTARY ROCK, (CLAYSTONE), thinly to
moderately bedded, moderate brown, soft, slightly
fractured, shear (CL), dipping 25°.

ery sllghtly fractured to unfractured, shear CL)
Kipping 25°.

C16

~-ISEDIMENTARY ROCK, (SANDSTONE), thinly to
~_moderately bedded, olive gray, moderately soft to

}\. hinly to moderately bedded moderate brown, soft,
N

B

~ moderatelly hard, very slightly fractured to unfractured,
o a

= ——jbedding plane separatwn dipping 22° silty fine sand.

\._ SEDIMENTARY ROCK, (CLAYSTONE) thinly to
* Imoderately bedded, moderate brown, soft, very slightly
~-Jfractured to unfractured,
Bedding joint (CL), dipping 39°.
- |Bedding joint (CL), dipping 39°.

"=~ |Thinly to moderately bedded, moderate brown, soft,
... |very slightly fractured to unfractured, shear dipping
-\ DIMENTARY ROCK, (SILTSTONE), thinly to

. |[moderately bedded, moderate brown, soft, very slightly
F_'ﬁ ractured to unfractured.
S hear dipping 30°.

C17

ractured to unfractured.
hear dipping 15°.

| n=—SEDIMENTARY ROCK, (CLAYSTONE), thinly to i
:hgoderately bedded, moderate brown, soft, very slightly |
N

~_ “ISEDIMENTARY ROCK, (SILTSTONE), thinly to
moderately bedded, moderate brown, hard to very

-.Jhard, very slightly fractured to unfractured.

s JModerately hard, shear (clay), dipping 19°.

Thinly to moderately bedded, moderate brown, very

\Jhard, ve s|| htly fractured to unfractured.
SEDIMENTARY ROCK, (SANDSTONE), thinly

s bedded, one gray, very hard, very slightly fractured to

. Junfractured, dipping 28°, silty, fine sand.

C18

~ ., |Moderate brown, shear (clay), dipping 25°.

~|[SEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, very hard, very slightly fractured to
- unfractured.

C19

Jé‘noderate brown, moderately hard, ver: sllght?{g

\:‘ ractured to unfractured, shear (clay), dipping

~. [SEDIMENTARY ROCK, (CLAYSTONE), thinly bedded,

g|Recovery (%)
ZIRQD (%)

-

100| 43

100| 40

90 | 20

100| 10

100| 42

71|25

OXOXCGXOAOXOCX O O 0 OO 00RO O O O AOXO RO O OXOXC L OO0

VOC=16.4 ppm

See note at the end of log
regarding RQD.

VOC=18.3 ppm

VOC=18.7 ppm

VOC=24.6 ppm

VOC=22.4 ppm

VOC=14.1 ppm

{e]e)

(continued)
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ELEVATION {ft)

DESCRIPTION

Sample Location
Sample Number

Blows per 6 in.
Blows per foot

Moisture
Content (%)

Dry Unit Weight

(pcf)

Shear Strength

(tsf)
Drilling Method

Casing Depth

Remarks
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508.27

506.27

504.27

502.27

500.27

498.27

496.27

494.27

492.27

490.27

488.27

486.27

484.27

482.27

480.27

(=] (2]
(=23

oo
b

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

TDEPTH (ft)

ISEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, very hard, very slightly fractured to

lunfractured.

SEDIMENTARY ROCK, (CLAYSTONE), thinly bedded,
moderate brown, very hard, very slightly fractured to
unfractured.

SEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard, intensely to moderately
fractured, sandy, fine sand.

Olive gray, dipping 35°.

Moderate brown.

(continued).

(9]
S}
o

\/ery intensely to intensely fractured, dipping 15°.

SEDIMENTARY ROCK, (CLAYSTONE), thinly bedded,
moderate brown, moderately hard, very intensely to

intensely fractured, shear.

SEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard, very intensely to intensely
fractured.

Intensely to moderately fractured, trace fine sand.
Dipping 15°.

Moderate brown to light gray, sandy, find sand.
Moderate brown, slightly fractured.

Thinly bedded, light gray, dipping 10°. [

C21

Moderate brown.

u;SEDIIVIENTARY ROCK, (CLAYSTONE), thinly bedded,

moderate brown, soft to moderately soft, slightly
ractured, dipping 25°.

SEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, soft to moderately soft, slightly
fractured.

Laminated to very thinly bedded, hard, dipping 25°.
Moderately hard, shear (clay), dipping 25°.

& & fF ; r « g Fi LA S o U o i
F A TETHETEET I 858 Z /s

SEDIMENTARY ROCK, (SILTSTONE), laminated to
very thinly bedded, moderate brown, moderately hard,
slightly fractured. I

Cc22

Bedding joint dipping 25°, with some fine sand.
Trace fine sand.
\With some fine sand.

' | |ISEDIMENTARY ROCK, (CLAYSTONE), laminated to

= ver¥1thinly bedded, moderate brown, moderately hard, !‘

lightly fractured.
SEDIMENTARY ROCK, (SILTSTONE), laminated to
very thinly bedded, moderate brown, moderately hard,
intensely fractured.

\very thinly bedded, moderate brown, very to extremely

SEDIMENTARY ROCK, (SANDSTONE), laminated to

C23

hard, intensely fractured, dipping 10°, silty, fine sand.

SEDIMENTARY ROCK, (CLAYSTONE), laminated to
very thinly bedded, moderate brown, very to extremely
hard, slightly fractured, dipping 10°.

g \Lﬂtensely to moderately fractured.

SEDIMENTARY ROCK, (SILTSTONE), laminated to
very thinly bedded, moderate brown, very to extremely

C24

hard, slightly fractured. H
Laminated to very thinly bedded, hard, bedding joint
dipping 20°.
Joint (clay), dipping 48°.
Dipping 17°.

oint dipping 30°. r

SEDIMENTARY ROCK, (CLAYSTONE), laminated to
very thinly bedded, moderate brown, moderately hard,
intensely to moderately fractured.

oint dipping 30°.

SEDIMENTARY ROCK, (SILTSTONE), laminated to
very thinly bedded, moderate brown, moderately hard,
intensely to moderately fractured.

Moderate brown mottled with light gray, hard, trace
fine sand.

Joint dipping 50°.

Bedding joint dipping 25°.

With fine sand.

C26

C27

S| Recovery (%)
SIRQD (%)

9210

100| 0

100] 0

100| 89

100] 0

93 |18

17

OXOXCGXOAOXOCX O O 0 OO 00RO O O O AOXO RO O OXOXC L OO0

VOC=17.0 ppm

uw

VOC=16.4 ppm

VOC=24.1 ppm

VOC=21.0 ppm

VOC=22.1ppm

VOC=23.2 ppm

See note at the end of log
regarding RQD.
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ELEVATION {ft)

DESCRIPTION

Sample Location
Sample Number

Blows per 6 in.
Blows per foot

Dry Unit Weight

(pcf)
Shear Strength

Content (%)
(tsf)

Moisture

Drilling Method

Casing Depth

Remarks

478.27

476.27

474.27

472.27

470.27

468.27

466.27

464.27

462.27

460.27

458.27

456.27

45427

452.27

450.27

i
=

116

17

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

3DEPTH (ft)

SEDIMENTARY ROCK, (CLAYSTONE), laminated to
very thinly bedded, moderate brown, hard, intensely to
nmoderately fractured.

/]

SEDIMENTARY ROCK, (SILTSTONE), laminated to
very thinly bedded, moderate brown, hard, intensely to
\moderately fractured.

|Dipping 25°.

S| Recovery (%)
=IrRaD (%)

[¢]
S
~

SEDIMENTARY ROCK, (SANDSTONE), laminated to
very thinly bedded, moderate brown, hard, intensely to
|moderately fractured, dipping 24°.

SEDIMENTARY ROCK, (SILTSTONE), laminated to
very thinly bedded, moderate brown, hard, intensely to
moderately fractured, dipping 25°, excellent bedding

ontact.

—

[SEDIMENTARY ROCK, (CLAYSTONE), laminated to
very thinly bedded, moderate brown, hard, intensely to
moderately fractured.

—r

SEDIMENTARY ROCK, (SILTSTONE), laminated to
very thinly bedded, moderate brown, hard, intensely to
moderately fractured.

SEDIMENTARY ROCK, (CLAYSTONE), laminated to
very thinly bedded, moderate brown, hard, intensely to
moderately fractured, dipping 25°.

SEDIMENTARY ROCK, (SILTSTONE), laminated to
very thinly bedded, moderate brown, hard, intensely to
moderately fractured.

Dipping 18°, trace fine sand.

Moderate brown to light gray, hard, intensely to
moderately fractured.

C29 100| 45

SEDIMENTARY ROCK, (CLAYSTONE), laminated to
very thinly bedded, moderate brown, hard, intensely to
moderately fractured, random fracture (moderately
healed), dipping 90°.

SEDIMENTARY ROCK, (SILTSTONE), laminated to
very thinly bedded, moderate brown, hard, intensely to
moderately fractured.

C30 98| 0

SEDIMENTARY ROCK, (CLAYSTONE), laminated to

WA e S v

very thinly bedded, moderate brown, hard, intensely to
moderately fractured.

SEDIMENTARY ROCK, (SILTSTONE), laminated to

moderately fractured.

sand.

<
% Laminated, moderate brown to light gray, sandy, fine
.“\_

~

Dipping 16°.

_\-\ Dipping 18°.

hinly bedded, moderate brown.

very thinly bedded, moderate brown, hard, intensely to i

moderate brown, hard, intensely to moderately
ractured.

. I;SEDIIVIENTARY ROCK, (CLAYSTONE), thinly bedded,

C31 100| 20

SEDIMENTARY ROCK, (SILTSTONE), laminated,
moderate brown, hard, intensely to moderately
ractured, dipping 18°, with fine sand.

~- |SEDIMENTARY ROCK, (CLAYSTONE), laminated,

moderate brown, hard, intensely to moderately

ractured.

ISEDIMENTARY ROCK, (SILTSTONE), laminated,
moderate brown, hard, intensely to moderately
ractured, dipping 28°, sandy.

C32 100| 33

moderate brown, hard, intensely to moderately
ractured.

\|;SEDIIVIENTARY ROCK, (CLAYSTONE), laminated,

moderate brown, hard, intensely to moderately
ractured.

~ I(SEDIIVIENTARY ROCK, (SILTSTONE), laminated,

K /&)

_~ |SEDIMENTARY ROCK, (CLAYSTONE), laminated,
= moderate brown, hard, intensely to moderately

ractured.

bedded, moderate brown, hard, intensely to
moderately fractured, with fine sand, grayish brown
mudstone clasts.

HSEDIIVIENTARY ROCK, (SILTSTONE), moderately

RE {09} 48

10 | 129

VOC=15.9 ppm

See note at the
regarding RQD.
uw

VOC=24.2 ppm

VOC=26.9 ppm

VOC=23.5 ppm

VOC=23.9 ppm

uw, sD
VOC=19.5ppm

OXOXCGXOAOXOCX O O 0 OO 00RO O O O AOXO RO O OXOXC L OO0

end of log

145
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g .5 g e | = = = -
= — o =
3| e BE| o [3|E] | J2 |8 |2
O = = . = 2 °
E = =8 DESCRIPTION B % 218 g fledz | ® %8 Remarks
> = o - W W =4 3 —
G5 |88 EE| £ |2/3/9E82g 8|51k
w |2 |20 Bol ool eEd5e vl |50
“H-IDipping 22°. VOC=18.4 ppm H
:\\ Bedding joint dipping 17°. C35 100] 58 See note at the end of log -
448.27 (146 ™. |ISEDIMENTARY ROCK, (SANDSTONE), laminated, | |regarding RQD. -
H -~ [elive gray, hard, moderately fractured, dipping 22°, -
147~ ilty, fine sand. o —
—-.. " [SEDIMENTARY ROCK, (SILTSTONE), moderately -
446 27 148:<\ lznggded‘ olive gray, hard, moderately fractured, dipping =
-. | [Moderate brown, dipping 28°. < H
149—..._:"‘* Laminated, olive gray, dipping 17°, sandy. —
H ... [Moderate brown. > o
. | [SEDIMENTARY ROCK, (CLAYSTONE), laminated, ]
H4.27| 150 —™~..| [noderate brown, hard, moderately fractured. o -
H -._ |[SEDIMENTARY ROCK, (SILTSTONE), laminated, C36 96 | 18 —]
151 E\\ moderate brown, hard, moderately fractured. =
H.. ™| SEDIMENTARY ROCK, (CLAYSTONE), laminated, < =
44227152 "~ | Imoderate brown, hard, moderately fractured. =
:\ SEDIMENTARY ROCK, (SILTSTONE), laminated, o -
153}= | moderate brown, hard, moderately fractured. —
~...| Thinly bedded, light olive gray, dipping 28°. -
— *«_| Moderately bedded, moderate brown, intensely > -
440.27 [154=~_ " fractured. -
o P Qontinugg'j). —
= .~ Dipping 25°. =
155 = | Lignt olive gray, dipping 25°. < VOC=20.7 ppm =
H.*~~ Moderate brown. H
438.27 1569~ Joint (clay, partially healed), dipping 48°. e’ -
-~ |\Bedding joint dipping 20°. C37 100/ 21 UW. PL =
. .- |Thinly bedded, dipping 14°, sandy. 8 : =
1579 | . |Dipping 10°. O =
>~ SEDIMENTARY ROCK, (SANDSTONE?, thinly =
436.27|158 =" __ ||bedded, moderate brown, hard, intensely fractured. O -
=< | \Dipping 39° C38 100 0 -
159 =~ = ) - , thinly beaded, -
M. ™+ | moderate brown, hard, very intensely fractured, with o) —]
S Hline s, f =
434,27 160 ipping 29°. _ —
— -~ |SEDIMENTARY ROCK, (CLAYSTONE), thinly bedded,| | | ©3° 87| 0 Gy [VOeTRe0.5pem =
= moderatzesbrown, hard, very intensely fractured, shear =
iees-hidipping 25°. =
::: SEDIMENTARY ROCK, (SILTSTONE?, thinly bedded, <& ]
432.27 (162~ |moderate brown, hard, very intensely fractured. -
H.:~ |SEDIMENTARY ROCK, (SANDSTONE), thinly > =
163 =+—ibedded, moderate brown, hard, very intensely —_
. | |freictudgebing 45°. > —
[~~~ |SEDIMENTARY ROCK, (SILTSTONE), thinly bedded, ]
a0z 164 :\__: moderate brown, hard, very intensely gractured. =
H~. | [SEDIMENTARY ROCK, (SANDSTONE), thinly > H
165/... | |pedded, moderate brown, soft, very intensely a0 100 10 =
. i H o ]
M. ractured, dipping 28°. -
428.27|166 /="~ — SEDIMENTARY ROCK, (SILTSTONE), thinly bedded, O —
H* <.\ moderate brown, hard, moderately fractured, parallel /’ PL H
167 - “ito bedding (shale parting). I & =
...~ |SEDIMENTARY ROCK, (SANDSTONE), thinly -
.| |bedded, moderate brown, very hard, moderately -
426.27|168= .| [fractured, joint dipping 45°. <> ™
.| SEDIMENTARY ROCK, (SILTSTONE), thinly bedded, H
169 = ~~_| moderate brown, very hard, moderately fractured. -
H~~-..| Dipping 23°. c41 100100 <& =
424.27 1708 "~ Cca42 100] 60 O H
171H"~ =
= S -
172 =
e — 2 | SEDIMENTARY ROCK, (SANDSTONE), thinly > -
[ .-.~| bedded, moderate brown, very hard, moderately —
173 =< N\fractured, dipping 17 to 22°. =
H--. | SEDIMENTARY ROCK, (SILTSTONE), thinly bedded, > H
420,27 | 1745~ moderate brown, very weak, very hard, moderately ]
.. fractured, bedding joint (silt, not healed), dipping 32°. uc =
=N Incipient fracture {not healed), dipping 60°. 7137 | |EM -
: (continued)
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ELEVATION {ft)

DEPTH (ft)
Material

DESCRIPTION

Sample Location
Sample Number

Blows per 6 in.
Blows per foot

Dry Unit Weight

Content (%)
(pcf)

Moisture

Shear Strength

(tsf)

Drilling Method

Casing Depth

Remarks
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418.27

416.27

414.27

412.27

410.27

408.27

406.27

404.27

402.27

400.27

398.27

396.27

394.27

392.27

390.27

] Graphics

7 /‘.'/

if
PR

Laminated to very thinly bedded, dipping 22°, sandy,

| fine sand.

(continued).

Q
B
w

g

AR

/1y

¥
[

/

very thinly bedded, moderate brown, very hard,
| |moderately fractured, dipping 15°.

-\SEDIIVIENTARY ROCK, (CLAYSTONE), laminated to

bedded, olive gray, very hard, moderately fractured,

\‘SEDIMENTARY ROCK, (SANDSTONE), thinly
l'oint (clay, partially healed), dipping 38°.

moderate brown, moderately hard, moderately

fEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
ractured.

Ca4

SEDIMENTARY ROCK, (CLAYSTONE), thinly bedded,
moderate brown, moderately hard, intensely fractured.

SEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
R}oderaée brown, moderately hard, intensely fractured.
o sand.

SEDIMENTARY ROCK, (CLAYSTONE), thinly bedded,
moderate brown, moderately hard, intensely fractured,
bedding joint.

%

/4

:

4

¢

SEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, moderately hard, intensely fractured,
with fine sand.

C45

il

1
)

\SEDIMENTARY ROCK, (CLAYSTONE), thinly bedded,
moderate brown, moderately hard, intensely fractured.

W

J

/i

/)

SEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, moderately hard, intensely fractured.

SEDIMENTARY ROCK, (CLAYSTONE), thinly bedded
moderate brown, moderately hard, intensely fractured.

moderate brown, moderately hard, intensely fractured.

SEDIMENTARY ROCK, (SANDSTONE), thinly

bedded, olive gray, moderately soft, intensely
ractured, dipping 15°, silty, fine sand.

SEDIMENTARY ROCK, (SILTSTONE), thinly bedded, [
, C46

SEDIMENTARY ROCK, (SILTSTONE), thinly bedded,

/i }%///f;'

¥

mocéerate brown, hard, intensely fractured, with fine
and.

moderate brown, moderately soft to moderately hard,

|SEDIIVIENTARY ROCK, (CLAYSTONE), thinly bedded,
intensely fractured.

C47

moderate brown, moderately soft to moderately hard,
intensely fractured.

SEDIMENTARY ROCK, (SILTSTONE), thinly bedded, ||

moderate brown, moderatelg soft to moderately hard,
intensely fractured, dipping 22°.

SEDIMENTARY ROCK, (CLAYSTONE), thinly bedded j|| ||C48

moderate brown, moderately soft to moderately hard,

]SEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
intensely fractured.

bedded, olive gray, moderately soft, intensely

i;SEDIMENTARY ROCK, (SANDSTONE), thinly
ractured, dipping 17°, silty, fine sand.

moderate brown, hard, intensely fractured.

!SEDIMENTARY ROCK, (SILTSTONE), thinly bedded, |

R 1 S T,

ISEDIMENTARY ROCK, (SANDSTONE), thinly
bedded, olive gray, moderately soft, intensely
ractured, dipping 21°.

C49

EDIMENTARY ROCK, (SILTSTONE), thinly bedded,

* Imoderate brown, moderately soft, moderately

BEHIESNTARY ROCK, (SANDSTONE), laminated,

live gray, very weak, very hard, slightly fractured,
ipping 25°, fine sand.

ISEDIMENTARY ROCK, (CLAYSTONE), thinly bedded,

== moderate brown, moderately soft, moderately

C50

i+ | [EEEMUEENTARY ROCK, (SILTSTONER. thinly bedded,
".. Imoderate brown, very hard, moderately fractured.

g|Recovery (%)
BIRQD (%)

-

35

131

50

8D, CR

EM

uc
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See note at the end of log
regarding RQD.
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ELEVATION {ft)

DEPTH (ft)

DESCRIPTION

Sample Location
Sample Number

Blows per 6 in.
Blows per foot

Moisture
Content (%)

Dry Unit Weight

(pcf)

Shear Strength

(tsf)

Drilling Method

Casing Depth

Remarks

388.27

386.27

384.27

382.27

380.27

378.27

376.27

374.27

372.27

370.27

368.27

366.27

364.27

362.27

360.27

/ & AGraphics

moderate brown, very hard, moderately fractured.

[¢]
3
=

EDIMENTARY ROCK, (CLAYSTONE), thinly bedded,

Tt/ ¢ /| Material

it

7

s

moderate brown, very hard, moderately fractured.

ISEDIMENTARY ROCK, (SILTSTONEI), thinly bedded, K

4

i

e

i
£

/:'

]

i

I

Ji ]
//:/-*/

e
{:

1
.

/

r
s

/

WX
i

/)

i
."’(

/

ISEDIMENTARY ROCK, (CLAYSTONE), thinly bedded ||
Imoderate brown, very hard, moderately fractured. I

moderate brown, very hard, moderately fractured.

EDIMENTARY ROCK, (SILTSTONE), thinly bedded, [}

EDIMENTARY ROCK, (SANDSTONE), thinly
bedded, brownish gray, very hard, intensely fractured,

TARY ROCK, (SILTSTONEg, thinly bedded,
moderat1e7brown, very hard, intensely fractured,
ipping 17°.

C52

edded, olive gray, very hard, intensely fractured,
ipping 20°, fine sand.

EEDIMENTARY ROCK, (SANDSTONE), thinly

EDIMENTARY ROCK, (SILTSTONE}, thinly bedded,
moderate brown, very hard, intensely fractured.

ISEDIMENTARY ROCK, (SANDSTONE), thinly
bedded, olive gray, very hard, intensely fractured,
dipping 19°, fine sand.

C53

moderate brown, weak, hard, intensely to moderately
ractured.

fEDIMENTARY ROCK, (SILTSTONE), thinly bedded, ||

C53

edded, olive gray, moderately hard, intensely to

FEDIMENTARY ROCK, (SANDSTONE), thinly
moderately fractured, dipping 19°.

moderate brown, hard, intensely to moderately

FEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
ractured.

moderate brown, hard, intensely to moderately

B4l

’
i

/

0 1 e

'
:

ractured.

ISEDIMENTARY ROCK, (CLAYSTONE), thinly bedded ||l ||c54

EDIMENTARY ROCK, (SANDSTONE), thinly
bedded, olive gray, moderately soft, intensely to
moderately fractured, dipping 21°.

C55

Foderate brown, hard, intensely to moderately
ractured.

EDIMENTARY ROCK, (CLAYSTONE), thinly bedded,

C55

EDIMENTARY ROCK, (SANDSTONE), thinly
bedded, olive gray, soft, intensely to moderately

moderate brown, hard, intensely to moderately
ractured.

NTARY ROCK, (SILTSTONE), thinly bedded,

EDIMENTARY ROCK, (SANDSTONE), thinly
bedded, olive gray, hard, intensely to moderately

by

17 177F
FEVE L

moderate brown, hard, intensely to moderately
ractured.

NTARY ROCK, (SILTSTONE), thinly bedded, JI1'=z5

moderate brown, hard, intensely to moderately

i

ractured.

/-

T

EDIMENTARY ROCK, (CLAYSTONE), thinly bedded,

EDIMENTARY ROCK, (SILTSTONE), thinly bedded,

moderate brown, hard, intensely to moderately
ractured, with fine sand.

Foderate brown, hard, intensely to moderately
ractured.

EDIMENTARY ROCK, (CLAYSTONE), thinly bedded,

C56

ISEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard, moderately fractured.

C56

moderate brown, hard, moderately fractured.

ISEDIMENTARY ROCK, (CLAYSTONE), thinly bedded

moderate brown, hard, moderately fractured.

SEDIMENTARY ROCK, (SILTSTONE), thinly bedded, |

Wi

."//

1

edded, moderate brown, hard, moderately fractured.

C57

EEDIMENTARY ROCK, (SANDSTONE), thinly

/.

i/

75

moderate brown, hard, moderately fractured, sandy,
ine sand.

EDIMENTARY ROCK, (SILTSTONE), thinly bedded, E

g|Recovery (%)
BIRQD (%)

-

fe-]

95

33

100

89

100

42

100

21

100

50

100

75

100

83

100

100

100

83

100

81

-
[$)
w

SD, EM
uc

PTS

SD
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See note at the end of log
regarding RQD.

(continued)
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ELEVATION {ft)

DEPTH (ft)

Material
Graphics

DESCRIPTION

Sample Location
Sample Number

Blows per 6 in.
Blows per foot

Dry Unit Weight

(pcf)
Shear Strength

Content (%)
(tsf)

Moisture

Remarks

Drilling Method

Casing Depth

358.27

356.27

354.27

352.27

350.27

348.27

346.27

34427

34227

340.27

338.27

336.27

334.27

332.27

330.27

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

27077

EDIMENTARY ROCK, (CLAYSTONE), thinly bedded

*\jmoderate brown, hard, moderately fractured.

ISEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard, moderately fractured.

g|Recovery (%)
2|RQD (%)

[¢]
o
=
-

[Thinly bedded, moderate brown, moderately soft,
moderately fractured, dipping 10°.

ISEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard, moderately fractured.

ISEDIMENTARY ROCK, (CLAYSTONE), thinly bedded,
moderate brown, moderately soft, moderately
ffractured, dipping 10°.

EDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, moderately soft, moderately
ivkigrdy, sandy, fine sand.

C58

-
o
o
[{e]
N

EDIMENTARY ROCK, (SANDSTONE), thinl
bedded, olive gray, moderately soft, moderately
ractured, dipping 25°.

ISEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard, moderately fractured, fracture

zone dipping 50°.

ISEDIMENTARY ROCK, (SANDSTONE), thinly
bedded, moderate brown, hard, moderately fractured.

C59 100| 94

- Jmoderate brown, hard, moderately fractured.

Olive gray, hard, intensely fractured.

EDIMENTARY ROCK, (SILTSTONE), thinly bedded, K

C60 100/ 83

* JSEDIMENTARY ROCK, (CLAYSTONE), thinly bedded

moderate brown, hard, intensely fractured.

EDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard, intensely fractured.

moderate brown, moderately hard to hard, intensely

IfEDIIVIENTARY ROCK, (CLAYSTONE), thinly bedded,
ractured.

C60 100| 56

EDIMENTARY ROCK, (SILTSTONE), thinly bedded,

. \Jmoderate brown, moderately hard to hard, intensely

ractured.

C61 100] 0

EDIMENTARY ROCK, (SANDSTONE), very thinly

| I‘

T
7

Js

L4

'/

/i

ractured, dipping 22°, silty, fine sand.

bedded, olive gray, moderately hard to hard, intensely |

EDIMENTARY ROCK, (SILTSTONE), thinly bedded,
mocieraae brown, moderately hard to hard, intensely
ractured.

C61 100| 92

moderate brown, moderately hard to hard, intensely

IfEDIIVIENTARY ROCK, (CLAYSTONE), thinly bedded,
ractured.

moderate brown, medium strong, very hard, slightly

IfEDIIVIENTARY ROCK, (SILTSTONE), thinly bedded,
ractured, bedding joint.

./|Hard, dipping 15°.

ISEDIMENTARY ROCK, (SANDSTONE), thinly
bedded, moderate brown, hard, slightly fractured,

C62 100| 90

“[lmoderate brown, hard, slightly fractured.

bﬁQEBM@QT-ARY ROCK, (SILTSTONE), thinly bedded, |
+,|Dipping 10°.

ISEDIMENTARY ROCK, (SANDSTONE), thinly

" fbedded, moderate brown, hard, slightly fractured,

SPPMIEIUTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard, slightly fractured.

E

ISEDIMENTARY ROCK, (SANDSTONE), thinly

C63 100/100

bedded, moderate brown, hard, slightly fractured,

moderate brown, hard, slightly fractured.

PPIMENTARY ROCK, (SILTSTONE), thinly bedded,

Ny
.v/!' "’Ai-'/

/1 /i

;
s

7 /}.

EDIMENTARY ROCK, (SANDSTONE), thinly
bedded, moderate brown, very hard, slightly fractured.
Dipping 20°.

Dipping 15°.

ISEDIMENTARY ROCK, (CLAYSTONE), thinly bedded
moderate brown, very hard, slightly fractured.

ISEDIMENTARY ROCK, (SANDSTONE), thinly
bedded, moderate brown, very hard, slightly fractured.

/.

C64 100| 87

2]
-
w
(9]

ucC

See note at the end of log
regarding RQD.

EM

EM, UC

OXOXCGXOAOXOCX O O 0 OO 00RO O O O AOXO RO O OXOXC L OO0
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ELEVATION {ft)

DEPTH (ft)

Material
Graphics

DESCRIPTION

Sample Location
Sample Number
Blows per 6 in.

Blows per foot

Dry Unit Weight

(pcf)
Shear Strength

Content (%)
(tsf)

Moisture

Drilling Method

Casing Depth

Remarks

328.27

326.27

32427

322.27

32027

318.27

316.27

314.27

312.27

310.27

308.27

306.27

304.27

302.27

300.27

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

7,

SEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, weak, hard to very hard, intensely to
moderately fractured.

Dipping 8°.

Incipient fracture (clay, partially healed), dipping 72°.

EDIMENTARY ROCK, (SANDSTONE), thinly
bedded, moderate brown, hard to very hard, intensely
0 moderately fractured, dipping 22°, silty, fine sand.

ISEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard to very hard, intensely to
moderately fractured.

Incipient fracture (not healed), dipping 90°.
andy, fine sand.

Q
[+
[3;]

edded, moderate brown, hard to very hard, intensely

I?EDIIVIENTARY ROCK, (SANDSTONE), thinly
0 moderately fractured, dipping 18°.

moderate brown, hard to very hard, intensely to

+ |jmoderately fractured.

EDIMENTARY ROCK, (CLAYSTONE), thinly bedded ||

- [JSEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
- Imoderate brown, hard to very hard, intensely to

moderately fractured, bedding joint dipping 18°.

C66

EDIMENTARY ROCK, (CLAYSTONE), thinly bedded,
moderate brown, hard to very hard, intensely to

C67

g|Recovery (%)
2|RQD (%)

-

100

100

100

PL

D XOXOXOAXOXOXCAXOXC

See note at the end of log
regarding RQD.

Imoderately fractured, dipping 21°.

EDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard to very hard, intensely to
moderately fractured.

Dipping 20°.

EDIMENTARY ROCK, (SANDSTONE), thinly
bedded, olive gray, hard, intensely to moderately
ractured, fine sand.

EDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard, intensely to moderately
ractured.

Dipping 25°.

ISEDIMENTARY ROCK, (SANDSTONE?, thinly
bedded, moderate brown, hard, intensely to
moderately fractured, dipping 22°.

ISEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
moderate brown, hard, intensely to moderately
ffractured.

moderate brown, hard, intensely to moderately

If,EDIIVIENTARY ROCK, (CLAYSTONE), thinly bedded,
ractured, dipping 20°.

EDIMENTARY ROCK, (SILTSTONE), thinly bedded,
mocieraae brown, hard, intensely to moderately
ractured.

moderate brown, hard, intensely to moderately

|;°,EDIIVIENTARY ROCK, (CLAYSTONE), thinly bedded,
ractured.

moderate brown, hard, intensely to moderately

|;°,EDIIVIENTARY ROCK, (SILTSTONE), thinly bedded,
ractured, with fine sand.

moderate brown, hard, intensely to moderately

|;°,EDIIVIENTARY ROCK, (CLAYSTONE), thinly bedded,
ractured.

moderate brown, hard, intensely to moderately

EEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
ractured.

edded, moderate brown, hard, intensely to
moderately fractured.

FEDIMENTARY ROCK, (SANDSTONE?, thinly
Incipient fracture (not healed), dipping 90°.

moderate brown, hard, intensely to moderately
actured.

FEDIMENTARY ROCK, (SILTSTONE), thinly bedded,
T
Incipient fracture (not healed), dipping 90°.

EDIMENTARY ROCK, (SANDSTONE), thinly
bedded, olive gray, hard, intensely to moderately

ractured, dipping 22°.
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— C
£ o9 C = IS
z §E S 88 g 2 2=
) £ 2 . T I £= o il
= z > ~ = = 2 o
B e DESCRIPTION 25 2 £ 2 Fo Sz @ =0 Remarks
2| & |88 28 ¢ ¢ 3 Sg3FgS5_ 5 22
O | W Es EE 53 3 § 0352C 25 £2
w =0 N m WM X002 ne A0
= ISEDIMENTARY ROCK, (SILTSTONE), thinly bedded, -
— Imoderate brown, hard, intensely to moderately -
298.27 = fractured. ]
- Bottom of borehole at 275.0 ft bgs -
— Borehole was converted to piezometer at the —
- completion of drilling. —
296.27 = 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 -
294.27 — ASTM D 6032. These RQD values should not be used ™
— to evaluate the rock mass quality. H
292.27|302/= —
290.27|304/ —
288.27|306/=] —
286.27|308/ —
284.27|310H4 —
282.27|312/= —
280.27|314/4 —
278.27|316/= —
276.27|318/= —
274.27|3204 —
272.27|322H4 —
270.27|324/= —
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LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
K. Barker 1-13-09 1-21-09 34° 5'52"/118° 8' 47" NADS83 R-09-Z3B11
DRILLING CONTRACTOR BOREHOLE LOCATION (Offset, Station, Line) SURFACE ELEVATION
Caltrans Drilling Services ' Lt Sta N.Palm Ave. s/o W. Alhambra Rd. 533.1 ft NAVD88
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wire-Line CME 85 4in
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
Bulk,SPT(1.4"),Punch Core(2.5"),HQ Core CME Automatic, 140 Ib., 30 inch drop 87%
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) TOTAL DEPTH OF BORING
Piezometer Installed on Completion READINGS NM 158.0 ft on 7-1-09 | 275.0 ft
~— C =
g S o : £ | s
= Q c B —_ = -
zZ | = =] o 2 o <)
5| e g§5 o £/ a2 |5 |£B
—_— = | —_ o =
& T =8 DESCRIPTION o ol S |8 g &gz |8 |24 Remarks
=c o o ~|= =
oo |88 g8 2125822824 55|15
pr w 88 g g| & |2|a|Clog 28 % |E|s
w OD s0 noun| o |lonjle| x|S0l ne [alo
ASPHALT (6"). DO1 100 This Boring Record was prepared [
1 /] SILTY, CLAYEY SAND (SC-SM); medium dense; in accordance with the Caltrans
/1 very dark brown; dry; few fine GRAVEL; medium to Soil & Rock Logging, Classification F
* /| fine SAND; [ALLUVIUM] and Presentation Manual (June, —
531.11| 2 2007), except as noted in Appendix =
A.1 of the Final Geotechnical —
/ Summary Report, SR-710 Tunnel [
3 / Technical Study, Los Angeles =
J County, California, dated April, H
529.11| 4 < 2010. —
® B/ CLAYEY SAND (SC); medium dense; olive brown; |\ /502 8 | 29 100 Hand Auger from 0.5' - 5' -
moist; medium to fine SAND. 14 VOC=2.4 ppm -
527.11| 6 15 —
7 =
525.11| 8 =
9 —
523.11| 10 -
we=se VOC=2.3 ppm -
|41 { SILTY SAND (SM); medium dense; olive brown; moist; | JO03 17 13113 =
trace fine GRAVEL; mostly medium to fine SAND. uw, PA -
521.11| 12 —
13 —
519.11| 14 =
15 —
517.11| 16 VOC=2.4 ppm ]
’ S04/ 6 |26 (100 ]
17 13 —
At EL. 516.1 ft, observed 0.5' lens of (Poorly graded 13 -
SAND) (SP); coarse SAND. VOC=3.4 ppm -
515.11| 18 -
19 —
513.11| 20 -
21 . ) —
At EL. 512.1 ft, contains few fine, subangular 005 33 uw, PI -
GRAVEL. -
511.11| 22 —
23 —
509.11| 24 11107 —~
25 —
(continued)
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~— C =
E o o A = S
P § -g £ 8 § g 2 Ble
2| € 82 915 5|82 |8 |35
£z |s8 DESCRIPTION ool 88§ Sledz |8 [P Remarks
o | & |E5 22| 2285|2854 5_ |82
Dl w|ge 5| 3|38 0l852% 2% |52
L a =0 Nn| o | olx|lx|=0al ne |alo
“E ] AtEL. 508.1 ft, with 0.5' to 1' interbeds of (SANDY VOC=1.7 ppm -
- SILT) (ML/SM); fine SAND. —
507.11| 26 = SILTY SAND (SM) (continued). 08l 11 |33 1100 =
- 15 -
21 5 18 =
505.11| 28 = —
29 -
= VOC=1.5 ppm H
503.11| 30 = pp =
31— 007 33 uw =
501.11| 32 = -
33 = -
499.11| 34 = 14 | 102 =
35 = =
491111 36 = S08 6 | 19100 =
] 9 -
= 10 =
495.11| 38 —
39 = —
] VOC=3.3 ppm -
493.11 40 4 PP =
| Poorly graded SAND with SILT (SP-SM); medium | JO09 17 UW, PA =
dense; olive brown; moist; mostly medium to fine -
491.11 SAND. ™
489.11 22| 98 —
487.11 s10] 7 |16 100 -
7 -
9 =
485.11 —
28311 VOC=3.1 ppm E
' SILTY SAND with GRAVEL (SM); medium dense; olive —
brown; moist; little fine GRAVEL; fine SAND. -
p104 0 -
48111 No Recovery =
479.11 —
(continued)
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~— C =
E o © . c =
= Q c o~ [=) = k]
3 | o §E5 o |88 | Jg | § |2
= = — — N bt
= g DESCRIPTION 22 8 8 2z |8 |28 Remarks
< | E|BE ael 22385285 5 (28
T EEl 2 |2|2|82g=g] o< |E|a
o g | 2 |20 OCog8 £G |=|®
w | 0|30 0 nl O |0l x xSoag ne (0o
= j ‘[1 SILTY SAND with GRAVEL (SM) (continued). D10A 0 é; -
47711 56 e — = = — - — — — o — —
2 Well-graded SAND with SILT and GRAVEL (SW-SM); S11] 23 |56 (100 ]
. 4|1 very dense; olive brown; moist; fine GRAVEL, coarse 31 ]
™1 »[1|J to fine SAND; weak cementation. 25 ™
a’ld 14 —
=0 =
475.11 = VOC=1.1 ppm —
=P =
=5 _
473.11 = . -
] 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 012 33 UWw, PA —
GRAVEL; mostly coarse to fine SAND; few low -
471.11 plasticity fines. -
Y —
VOC=8.1 ppm E
469.11| 64 138 =
— ¥ ]
467.11 — S13| 22 |46 (100 ]
] 19 -
= 27 =
465.11| 68 = - —— —
85 11 1] SANDY elastic SILT (MH); very stiff; olive brown; —
— [ || moist; some fine SAND; medium plasticity, low dry —
={.{]-| strength, low toughness fines. -
463.11| 70 M4 - — —
63 — SILTY SAND (SM); dense; olive brown; moist; fine -
— GRAVEL; mostly fine SAND; some low plasticity fines; -
= weak cementation. o14 17 UW, PA -
= VOC=7.3 ppm -
461.11 . -
E VOC=4.1 ppm E
459.11| 74 =T . — 101 -
11 1] SANDY elastic SILT (MH); very stiff; olive brown; —
— *| moist; some fine SAND; medium plasticity, low dry —
= {1 strength, low toughness fines. ™
45711176 = S15| 11 | 26100 =
- 12 -
=) 14 =
455.11| 78 4 —
453.11 = —
M- Poorly graded SAND (SP); medium dense; olive | JO16 50 112 uw —
brown; moist; medium to fine SAND; few fines. -
451.11 -
VOC=1.4 ppm E
449.11 —
(continued)
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~— C =
E S 2@ c | e 2 | g5
z 5| S |8g g 12 (B
o = o932 - |CT|T g= o 5 | 3
= z ~| & 5 2|0
= I |8 DESCRIPTION 2ol 218 Sl = |3 |2 Remarks
> = S 2 2 213|512 5 2 @ g’ g
L | o|ee g gl 2 2|18|2lggis |55
| W |88 g 8 & |2|e|lClcg28 2% |E|a
w | a |30 ww|l ool x|lxelE0ad nvne [alo
Y] Poorly graded SAND (SP) (continued). Eg =
447.11| 86 M . - —
8 = SANDY SILT (ML); very stiff; dark yellowish brown; S17| 28 |28 (100 17 Pl =
= 1. '|| moist; some fine SAND; mostly low to medium 14 ]
87 =1.|.|'-] plasticity fines. 14 -
445.11 88 E VOC=1.4 ppm -
89 —~
443.11| 90 =’ —
91 = =
— 018 17 20| 101 Uw, PA —
aa111) 02 H VOC=1.4 ppm =
93 =
439.11| 94 = —
95 = —
43711196 = s19] 12 | 35100 =
= 17 -
4= 18 =
435.11| 98 - —
99 = —
433.11|100 101 . -
3 = CLAYEY SAND (SC); dense; dark yellowish brown; VOC=2.1 ppm -
moist; trace fine GRAVEL; some fine SAND; medium ]
101 plasticity, very high dry strength, high toughness fines. 020 67 101 101 uw, Pl -
431.11|102 SILTY SAND with GRAVEL (SM); dense to very =
: dense; dark yellowish brown mottled with very pale c21] 10 VOC=20.1 ppm =
brown and moderate yellowish brown; moist; some -
103 coarse to fine, subangular GRAVEL; weak ) > -
cementation; gravels are granodiorite, fine to medium VOC=2.5 ppm ]
grained, dark yellowish brown, intensely weathered, =
429.11(104 Rard. O =
105 —
<& =
427.11(106 o 10 ] |voc=25 ppm =
107 =
< =
425.11|108 ™
& =
109 =
423.11(110 <& -
111 & _ -
At EL. 422.1 ft, becomes about 10% COBBLES; C23 33 VOC=3.0 ppm -
about 20 to 30% GRAVEL. =
421.11|112 > -
113 <> —~
419.11(114 > -
115 —
(continued)
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~— C =
£ o Qo I = IS
z | ge 58 ¢ g2 |8
= s = = 9 o) = | 9
= = Z = S>> ~| S = = DO
> e DESCRIPTION 25 218 5/ S Jz |3 |22 Remarks
> = |=< o o %) ] 5 ~12 a5 b =i =
w &8 % g€ £ = s ol2lagE e O | =T
pr w 88 g g| & | 2| a|Clog 28 % |E|®
L a [=0 Nn| o | olx|lx|=0al ne |alo
#1171 SILTY SAND with GRAVEL (SM) (continued). C23 33 ]
417.11 ! . . -
4 AtEL. 417.1 ft, observed little coarse to fine C24 67 <& Pl, PA -
| GRAVEL; mostly coarse to fine SAND. 12 ]
it O =
415.11 J -
I > ]
il O =
413.11 N —~
( > ]
= 4 C25 100 <> PA E
411.11 122/ - . —
— SILTY SAND (SM); dense; yellowish brown; moist; -
- trace fine GRAVEL,; mostly medium to fine SAND,; little > ]
123 fines; weak cementation. -
= VOC=1.9 ppm -
409.11 (124 = ) ) <& —
— At EL. 409.1 ft, contains trace fine, subangular -
— GRAVEL. <> -
1255 11 PA =
407.11|126/= =
0 6 ] At EL. 407.1 ft, observed no gravel. C26) 95 —
1275 > =
405.11|128 o> —
129 - - - —
— | SANDY lean CLAY (CL); stiff; yellowish brown; moist; <> —
/7 trace fine GRAVEL; some medium to fine SAND; ]
403.11|130 /| mostly medium plasticity fines. > -
1815 c27 20 o) [PPA -
= 26 ]
401.11 (132} ™
= & H
133 ™
399.11(1344 > _
135 E —————————————————————— <> E
— CLAYEY SAND (SC); dense to very dense; dark ]
— yellowish brown; moist; trace fine, subangular & -
397.11/136/7 GRAVEL; coarse to medium SAND. 78 0 VOC=2.1 ppm -
1374 > —
395.11|1381 O —
1394 o —
393.11 (1400 =
— ) =
14114 e — o — — — — — — — — —
Poorly graded SAND with SILT and GRAVEL (SP-SM); || | C29 100 O =
dense; dark yellowish brown mottled with yellowish ]
391.11|142 brown and pale orange; moist; few coarse to fine, VOC=2.0 bom -
subangular GRAVEL; fine SAND; few fines. > O PP -
143 =
& H
389.11|144 —
-
14 S <
(continued)
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£ g 5 -
= .9 S = £
z |2 2 e 8 g | JE |2 kg
= [s] = o (6] =
h— = zZ = = — N = [TRET)
'q‘: T E_::Q DESCRIPTION ; - g |8 "E 9 %’EE & E,?, Batarke
o5 |2k 8 ¢ %8 olEY2gl B |21
| w ([@® 55 © ©&|&|lcleges 2% |E|8
L 14@ =0 wwn O o0l xcEoal ne |alo
e At EL. 388.1 ft, contains trace fine GRAVEL. Cc29 100 -
- Poorly graded SAND with SILT and GRAVEL (SP-SM) -
387.11 146; (continued). C30 100 > -
147 = & —
385.11(1484 s 2
149 = At EL. 384.6 ft, observed 6" lens cobbles. -
= <& -
383.11[150 4 —=
1515 Well-graded SAND with SILT (SW-SM); dense; dark 14 Y -
H yellowish brown mottled with yellowish brown and pale [[|ic31 100 VOC=18.2 ppm =
H orange; moist; few fine GRAVEL; mostly medium to > -
381.11(152/= fine SAND. —
153 - At EL. 380.6 ft, becomes some coarse to fine <> H
- GRAVEL. =
E At EL. 380.1 ft, becomes trace GRAVEL; coarse E
379.11(154 = SAND. < —
— -1 At EL. 379.1 ft, becomes about 10 to 15% coarse to -
— 1] fine GRAVEL. —
155118 <& -
— 1] At EL. 378.1 ft, becomes trace GRAVEL. —
PR 156 - Poorly graded SAND with GRAVEL and COBBLES C32 60 <> VOC=20.1 ppm E
= (SP); dense; dark yellowish brown; moist; about 20% 1
157 = COBBLES; coarse SAND; COBBLES consist of. > -
375.11 158! &> —
159 = =
= < H
31311 18O T (T TElastic SILT (MH), very siftbrown and dark yeliowish PP= [0y =
- - brown; moist; medium plasticity fines. 25 -
—™~..,| SEDIMENTARY ROCK, (SILTSTONE)/MUDSTONE, C33 100/ 35 VOC=0.4 ppm E
.., | laminated, dark yellowish brown, intensely < See note at the end of log —
371.11|162= ™~ weathered, moderately soft to moderately hard, regarding RQD. -
H~. | intensely fractured, shear (silt, moderately healed), &> —
1635, | dipping 20 to 45°, [TOPANGA FORMATION] H
N H
269.11 164 E\. At EL. 369.6 ft, becomes soft to moderately soft. L& =
— N -
165=.. < =
=~ =
367.11166/5 C34 100/ 40 < VOC=13.4 ppm =
M~ -
167 E\ <> ;
A5, 168 = e At EL. 365.1 ft, becomes very intensely fractured, & =
M~..| moderately healed. —
169 =i s <> =
=~ =
363.11|170=~,, -
= < -
~.. [
e c35 100] 80 > =
361.11 17’2E N 251101 PI, PA, UU, CR E
’ = = At EL. 361.1 ft, becomes slightly mottled with &> —
.. greenish gray, extremely weak, moderately soft, -
173p= "~ slightly fractured, shear, dipping 45°. —
~.. <> H
359.11(174 = —
= H
175 At EL. 358.6 ft. contains fine sandstone lenses. & -
(continued)
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> '§ g c |8~ % = o
& | e 8 o |8 B 42 |2 |28
= [s] = o (6] =
— = = P [ — = = TR ES)
'q‘: T Eé DESCRIPTION ; - g |8 "E gledz & E,E‘, Batarke
o5 |2k 22 ¢ |2 8 B85 5 |28
— w |m® © @© o o 9| Clcg gl 2 ﬁ =K
L 17@ =0 wwn O o0l xcEoal ne |alo
“H~ | Poorly graded SAND with GRAVEL and COBBLES C35 100 80 VOC=8.4 ppm -
- ‘| (SP) _(contrnued&. ) See note at the end of log -
357.11[176 4 Elastic SILT (MH) (continued). <>| |regarding RQD. -
- : C36 100| 70 -
- (continued). ) VOC=3.3 ppm -
177~.. | AtEL.357.1 ft, becomes moderately to slightly =
] fractured, dipping 90 to 20°. > =
355.11[178 4. . —
= At EL. 355.1 ft, contains 6" fracture zone. > =
179 ~... A —
353.11(180 E____"“ —
mm S > -
1813~ AtEL. 352.1 f, contains 6" fracture zone. Cca7 110100 VOC=20.4 ppm =
351.11|182 E"'— SEDIMENTARY ROCK, (SILTSTONE)/MUDSTONE, <& VOC=20.6 ppm E
g H—-| with fine sandstone lenses, massive, moderate H
H...__| yellowish brown mottled with olive gray, moderately &> H
183 = weathered, soft to moderately soft, slightly fractured, —
e« fault (moderately healed), dipping 40°. —
349.11 184 = \ At EL. 349.6 ft, contains 4" fracture zone. <> =
—-«| SEDIMENTARY ROCK, (SILTSTONE)MUDSTONE, -
.. laminated, moderate yellowish brown, intensely 1
185 = weathered, extremely weak, moderately soft, 22 (103 <) ue —
——-..| moderately fractured, (carbonate), dipping 40°. -
347.11 18614 .. At EL. 348.2 ft, contains 5" fracture zone. & -
’ - At EL. 347.1 ft, becomes moderately soft to C38 80|70 -
—~+<+=4 moderately hard, incipient joint. —
L. <] |voc=1.8 ppm =
34511188 4" " | o =
189 .— =
= < =
343.11|190H4 .. _| =
— At EL. 342 .8 ft, contains 6" shear/fault zone, dipping & —|
191 = 55% -
|- — AtEL 3421 ft, becomes soft to moderately soft, C39 100| 95 o> uw =
341.11 1182 = slightly fractured, partially healed, dipping 45°. H
: H VOC=4.0 ppm -
... S =
193 =i ] —
= o |
e .. —| AtEL. 339.1 ft, contains 4" lens hard. —
Sl ] — c40 100] 95 < =
.. AtEL 336.7 ft, contains 4" lens hard. —
197 = > —
335.11(198 f=f—* &> —
1994 —
=" At EL. 334.1 ft, becomes moderately hard, < -
. ..——| unfractured. -
' =m % =
201 — ) =
— C41 100/100 > VOC=3.6 ppm =
= VOC=2.7 ppm -
331.111202= At EL. 331.3 ft, contains 2" lens hard. op -
] At EL. 331.1 ft, becomes dark brown. > -
203" | —
H <& H
329.11 (204 = .. — —
205l < =
(continued)
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£ g 5 -
—= = 9 (= = | == s =1 °
=z © = | 9|3 £ =]
5| e 85 |2 | 42 |5 |55
= I DESCRIPTION oo &85 Eledz |3 |28 Remarks
= = o 2 | . =2}
G| g |28 eel g2/ 8 285 | 5 _|BE
— w |m® © @© o S o|Qlcecel % =K
L 2(}9 =0 wwn O o0l xcEoal ne |alo
= (continued). C41 100/100 =
= See note at the end of log -
SETA e == | AtEL.327.1 ft, becomes slightly fractured, dipping 50 ||| C42 100{100 <>| |regarding RQD. =
— to 45°. VOC=1.0 ppm -
207" —
= < s
325.11|2084_, —
== > —
209" - =
son 1514 E:"_ At EL. 323.6 ft, contains lenses of fine sandstone, 21112 -
: - 1-3" thick. Unit is extremely weak. PTS. SD. EM. UC ]
- — AtEL. 323.1 ft, observed shear, dipping 45°. > nSH ERL -
211p=_...| AtEL. 3223 ft, observed shear/fault zone, dipping -
H BOEL. 3221 ft. contains 6" slightly weathered, hard, | | ©43 10| 88 & i =
321.11|212[H"—| fracture zone, not healed. —
’ H—...| AtEL.321.6 ft, becomes moderately soft, slightly H]
H fractured, dipping 45°. > —
£ .+ | SEDIMENTARY ROCK, (SANDSTONE), fine-grained, E
.- | massive, dark reddish brown, intensely weathered, <> 1
319.11|214~- - ." | moderately soft, unfractured. -
215 EH .| SEDIMENTARY ROCK, (SILTSTONE)/MUDSTONE, 0 -
M ‘| laminated, dark reddish brown, intensely weathered, -
E\ moderately soft, slightly fractured. H
SIALIEIL= N A 7001100 <l o =
H \ VOC=0.9 ppm —
217p= M| At EL. 316.3 ft, becomes intensely weathered, > -
=N moderately soft, moderately to slightly fractured, -
3511|218 .| incipient fracture, dipping 60 to 30°, With lenses of 22 | 101 PI, UC —
: =, '\ fine sandstone. > -
219/ § At EL. 314.3 ft, contains 2" slightly weathered, hard, O =
1\ - \ fracture zone, not healed, Unit is extremely weak. -
313.11(220 E\_ SEDIMENTARY ROCK, (SILTSTONE)/MUDSTONE, -
M\ .| laminated, dusky yellowish brown and dark greenish > —
- = | gray, |n|tensely wealth?red, m%deratily harlci I:'erslr . —
F "\ Intensely to intensely fractured, (moderately healed), VOC=2.8 =
s N dipping 40 to 80°, swells when excavated. 45 144,80 > AR -
311.11 (2224 —
=N\ <& H
2234 . -
309.11 (224 \ < —
225 E\\._ < —
=i © =
RUEM 226: . N At EL. 307.1 ft, becomes totally healed, Unit is C46 110| 50 EM, UC -
- \ extremely weak. 15[ 119 VOC=4.2 ppm —|
227 :\ > —
305.11(228 ; \ <> ;
2295\ At EL. 304.1 ft, becomes fresh, hard, intensely & =
. | fractured, random fracture, totally healed, dipping -
303.11 (230 = - BOEL. 303.3 ft, becomes intensely weathered, o —
= moderately hard, very intensely fractured, incipient -
= - | Joint. -
<31 =\ N\ AtEL. 302.1ft becomes intensely fractured, partially C47 110/ 80 > VOC=5.7 ppm —
:\ healed, with light gray sandstone lenses, 1-2" thick, 1' -
301.11(232/=. *.| spacing. PTS =
— > -
2334 \ =
EAN o =
299.11(2344 —
235: \ <> =
(continued)
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£ g 5 -
~ = 9 - = | == s =
z | = 8t o (8|8 | JE |2 |
o = S| —| & e o
2 = 58 DESCRIPTION ; E 2 g g,E; Sledz | & ié Remarks
S | g |28 g2 2 28 oBE5 ) §_|EE
| w (o g o 2 DS|o Clcge B |E|®
L 23@ =0 wwn O o0l xcEoal ne |alo
H 5 (At I?_LA zgjaa ft, contains 3" lens of fresh, very hard. C47 110/ 80 =
- continued). See note at the end of log -
297.11)|236 E\ c48 110/ 60 > {Ieggl;cisir;gpsgb. )
237~ =
3 - \ <> —
295.11 (238 —_
95.11/238 E\ > 5
239" -
SR <O |
293.11 (2404 ™. =
=N > -
241 E\ : —
M - C49 120| 90 > VOC=1.1 ppm =
291.11 (2424 —
—! At EL. 290.8 ft, contains 6" fracture zone, not healed, > —
243\ | dipping 45 to 30°. =
H ;f'\t EL. 290.3 ft, becomes moderately soft, intensely =
260.41 |2aa " \\ ractured, shear, moderately healed. > =
2455\. Unit is extremely weak. 0 SD EM. Pl UC E
= 13124 T =
267112485 "\| 55 PR T <l [voc=2.5 ppm =
247 E\' <> E
=\ —
285.11(248= =
=N < =
249" —
z\\ < ]
2831112308 ™| AtEL. 2831 f, observed & =
21 E\ At EL. 282.1 ft, becomes soft, unfractured. C51 100| 60 <> VOC=1.6, 3.8 ppm E
281.11(252HH ™. —
—-".1| SEDIMENTARY ROCK, (SANDSTONE), fine-grained, &> -
253 | massive, medium gray, intensely weathered, very soft. -
:\ SEDIMENTARY ROCK, (SILTSTONE)MUDSTONE, ]
= | thickly to very thickg bedded, dark greenish gray, L& =
279.11(254=. | intensely weathered, moderately soft, unfractured, -
- \ incipient joint. > -
3 E\ At EL. 278.1 ft, contains 3" lens of fine-grained E
=\, .| sandstone. > —
Sl e = “\ C52 100/ 90 -
2570 & =
:\\‘\ —
275111288 = 4 SEDIMENTARY ROCK, (SANDSTONE), fine-grained, & =
259—-‘1\ \mafsswe light gray, slightly weathered, hard, -
= .| \unfractured. -
=. - uu, PI =
- SEDIMENTARY ROCK, (SILTSTONE)/MUDSTONE, b 1001100 <> ]
273 11 |260 =\ dark greenish gray, intensely weathered, moderately —
- \ Tisoft. & —
261 :\ LSEDIMENTARY ROCK, (SANDSTONE), fine-grained, l =
H ight gray, fresh, very hard. C54 115| 80 O ]
= | SEDIMENTARY ROCK, (SILTSTONE)/MUDSTONE, -
271111262 ' |laminated, dark greenish gray, intensely weathered, -
- extremely weak, moderately soft, very intensely > -
263 = \ fractured, shear (totally healed), with fine-grained -
= sandstone laminations. SD, EM, UC =]
= At EL. 272.1 ft, contains 3" lens of fracture zone. 14| 119 <& =
269.11(264= At EL. 271.9 ft, becomes extremely weak, soft, -
H .\\ Blgghtly fractured, moderately healed, dipping 45 to o -
26 G . —
(continued)
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£ g 5 -
—= =1 (= s | = 5 =1 °
= @ = =R oz o 8
S |e 85| e[S |42 |5 |58
E |z |s8 DESCRIPTION sl 2|8 58] dz |& |= o Remarks
G| g |28 eel g2/ 8 285 | 5 _|BE
r W (@® g e © & @ Olc§zol 2% |58
L 269 =0 wwn O o0l xcEoal ne |alo
"H . | (continued). C54 115] 80 =
= See note at the end of log -
26711260 :\\‘ At EL. 267.1 ft, becomes mcderatelr soft, very C55 120| 75 <>| |regarding RQD. )
= intensely fractured, moderately healed, dipping 45°. ]
267H > =
= Y -
265.11(268— ' —
=\ © g
269 E\\ =
i & ]
263.11/270 E\ N —
271 = | AtEL. 2626 ft, becomes moderately hard. < =
. | AtEL. 2621 ft, becomes very intensely fractured, C56 138/100 -
=% totally healed. > -
261.11 2724 \ —
273 E\ < —
259.11 (274> < —
2754 \ ra -
- Bottom of borehole at 275.0 ft bgs -
v I —
257.11)|276 = Borehole was converted to piezometer at the -
- completion of drilling. -
277 E RQD values provided in the boring logs are based on E
H intact core pieces obtained between two natural —
255.11|278 = discontinuities. Majority of cores obtained in this boring —
- are weak and does not meet the "sound core” -
H definition provided in standard test method for RQD -
2794 ASTM D 6032. These RQD values should not be used ™
- to evaluate the rock mass quality. -
253.11 (2804 —
2814 —
251.11 (2824 —
283 —
249.11 (284 = —
285 -
247.11 (286 —
287 = =
245.11(288 = —
280 = =
243.11(290 = —
29114 —
241.11(292 = —
293 =i —
239.11(294 = —
295 —
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LOGGED BY
R. Chavez

BEGIN DATE
1-6-09

COMPLETION DATE
1-13-09

NAD83

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

HOLE ID

R-09-Z3B12

DRILLING CONTRACTOR
Cascade Drilling Inc.

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

SURFACE ELEVATION
501.0 ft NAVD 88

CALTRANS BORING RECORD MET+ENG FIXED SR-710 CH2M HILL BORINGS.GPJ CALTRANS LIBRARY 040808.GLB 3/11/10

DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Ingersoll Rand A400 6in
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERIi
SPT(1.4"), Cal (2.4"), PQ core (3.2") Automatic Hammer 140 |b., 30 inch drop 75%
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) TOTAL DEPTH OF BORING
Piezometer Installed on Completion READINGS NM 12.8 ft on7/1/09 275.0 ft
~— C =
g S o : £ | s
= Q c s —_ = -
zZ | = =] o 2 o <)
3| e 85212 | 42 |5 |55
> e DESCRIPTION 25 2185 SleT= | B |=0 Remarks
o R |88 o o 2|2 A E 35S = 2|9
Y| WS¢ EE 3 /3/8|cl3d52% 25 |5(2
w OD s0 noun| o |lonjle| x|S0l ne [alo
ASPHALT 6" thick. This Boring Record was prepared [
1 = Road base material, 6" thick. in accordance with the Caltrans
1" /] SANDY lean CLAY (CL); dark yellowish brown to olive Soil & Rock Logging, Classification H
— /7] brown; moist; fine SAND; medium plasticity fines and Presentation Manual (June,
499.00| 2 =/ 4 [OLDER ALLUVIUM]. 2007), except as noted |n_Append|x —~
] ] A.1 of the Final Geotechnical —
=/ Summary Report, SR-710 Tunnel [
3= Technical Study, Los Angeles =
H County, California, dated April, ]
497.00| 4 H 2010. -
5 E Hand Auger from 1'-7.5' E
495.00| 6 =, —
7 H =
493.00| 8 M —
0 5 =
491.00| 10 = ) —
91001 10577 i, brown. s2[ 3 |7 VOC = 0.4 ppm -
3 -
4 =
489.00 E
SILTY SAND (SM); very dense; light yellowish brown; -
moist; trace fine GRAVEL; medium to fine SAND; low H
= plasticity fines. -
487.00| 14 - —
15 H _ =
= s3] 29 |67 VOC = 0.2 ppm -
— 26 ]
485.00| 16 |5 n =
17 —
- SILT (ML); hard,; light olive brown; moist; trace fine, =
483.00| 18 = rounded GRAVEL; nonplastic fines. =
19 = —
481.00| 20 i sS4 10 |60 VOC = 0.3 ppm -
— 20 —
215 40 =
479.00| 22 = -
5 = SILTY SAND (SM); dense; light olive brown; moist; -
o= medium to fine SAND; trace mica. -
477.00| 24 = —
25 —
(continued)
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~— C =
£ o Qo I = IS
z § -g £ 8 § g g’ Ble
2| € 82 915 5|82 |8 |35
4 T 58 DESCRIPTION ool &8 g &lez 3 |29 Remarks
S = ol 9 | @ Zi2g> & 2|2
o [CN=} o 2 © (=yR=
‘R EEl 53|83 61292F| 25 |5[2
w Q|30 nu|l O @Olx x|S0 ve [8lo
S 1] SILTY SAND (SM) (continued). S5| 15 |51 See note at end of log regarding
= 22 RQD. -
475.00( 26 = 29 VOC =0.2 ppm ™
27 = -
473.00| 28 = Eli%?c SILT (MH); very stiff; dark brown; moist; trace =
29 = —
471.00( 30 E S6l 4 |20 VOC = 0.2 ppm E
— 6 ]
31 14 =
469.00| 32 M —
E.{ | { | SILT with SAND (ML); hard; dark brown; moist; fine -
33|11 SAND. =
467.00| 34 H —
3B i ) -
— |:1 [ 25% fine SAND, 75% fines. S7| 7 |42 VOC = 0.3 ppm —
= 14 Other lab tests = PI, PA —
465.00| 36 = -
— 28 =
37 = —
463.00| 38 4 —
39 = —
461.00| 40 H ||| ) —
61.001 40 - ||.|-| 8" Silty Sand layer between 40" and 40.7". S8| 14 |34 VOC =0.2 ppm ]
= 15 -
ng 19 =
459.00| 42 = =
4 = SILTY SAND (SM); very dense; olive brown; moist; -
&= fine SAND; micaceous. -
457.00| 44 = —
45 = ) _ —
— 78% fine SAND, 22% low plasticity fines. S9| 18 |75 VOC = 0.0 ppm ]
— 34 Other Lab tests = PA —
455.00| 46 = a1 -
47 =
453.00| 48 = —
49 —
451, = ) ) —
51.001 30 — Light olive brown. S10| 12 |49 VOC = 0.0 ppm H
= 21 -
514 28 =
449.00| 52 E: =
53 = —
447.00| 54 = =
55 —
(continued)
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= S 5 -
-~ = 9 = o= | 2= e =
z | & 8t o (8|8 | JE |2 |
o E o I | & g i
g z T_ué DESCRIPTION Bl :"J § g,E; Eledz | @ =0 Remarks
= a a 2 o
G g |28 S5 5 28 91Z82%| 35 |5
w | o [0 W w W o x XE00l v |4l
o 11 { SILTY SAND (SM) (continued). s11| 17 (o |See note at end of log regarding |
- 39 =2 |RQD. -
445.00( 56 = 50/4" Lo =
= - -
57 = < —
=1,/ SICTY LAY (CLmD) {iff, brown to reddish = =
= \ -ML); very stiff; brown to reddis —
443.00| 58 ] brown; moist; low to medium plasticity fines; trace g =
- mica. -
— >O —
59 (S -
— < -
441.00( 60 ot ) , . _ -
— 5" thick interbed of silt between 60.4' and 60.8'". S12| 6 |24 g VOC = 0.4 ppm =
= 9 ]
61 H 15 = =
= = =
439.00( 62 = o -
83 = Poorly graded SAND (SP); dense; brown; moist; fine g -
- SAND. (= =
- = —
437.00| 64 M = -
1 o) —
- = o= -
= S13] 16 | 53 (S [voc = 0.4 ppm -
= 24 - -
435.00| 66 5 29 = =
— ) =
67 = \—> —
- ;8 -
433.00| 68 E (5 E
= SEDIMENTARY ROCK: g Driller notes faster rod drop at 68.5'
69 =~ (MUDSTONE/CLAYSTONE), massive, dark olive = -
— brown with white specs, intensely weathered, soft, = —
431.00] 70 = unfractured. (lean CLAY with SAND, hard, moist, -
— medium plasticity fines) [FERNANDO or PUENTE S14| 5 |24 = |VOC =1.2ppm -
= FORMATION] 9 g =
= 15 = =
429.00| 72 4 = -
= = -
- () -
73 = = -
= o -
— < -
427.00| 74 |= = —
— ) ]
75 E = E
= At EL. 426.0 ft, becomes yellowish brown, 1% fine S15/ 12 |56 (5 |voC =1.7 ppm =
— GRAVEL, 16% coarse to fine SAND, 83% fines. 20 %| |Other lab tests = PI, PA -
425.00| 76 = o) = =
- = -
— }G —
77 = (S —
— g -
423.00| 78 [=- | -
= = =
= (S -
- = -
dztEn ol 5 S16| 8 |34 (S| |voc =0.1ppm =
= 14 ;g -
815 20 = =
419.00| 82 = At EL. 419.5 ft, becomes light olive brown and, dark Cc17 100|100 =
: M grayish brown, very soft, trace fine gravel, white =]
carbonate stringers with weak reaction to diluted c18 00100 <> —
83 = HCL. il 100]1 =
417.00| 84 |= ) < —
= At EL. 417.0 ft, becomes dark grayish brown, sandy —
= (fine grained). e -
o (continued)
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E 15 g I = = o
Z | & 85l |38 | J2 |2 |24
o E 4 I | = g Sl
g T E_::Q DESCRIPTION ; - :’-J_ § 05 9 %’EE & E,?, Batarke
= a a =2 o
oog|se EE| 2|5 2925 3= |3
o |0 |50 Sa| m o cEd5s 62|58
" EH{——| SEDIMENTARY ROCK, (CLAYSTONE), massive, light | JC18 100{100 See note at end of log regarding =
= olive brown and, dark grayish brown, intensely RQD. H
415.00 86 =—=—| weathered, very soft, trace fine gravel, trace sand, (¢ -
H white carbonate stringers with weak reaction to diluted -
87 |~ | HCL. (lean CLAY with trace SAND, hard, moist, =
H__- FHOSttIy Iowg)plastlc fines). <& —
H continued). = -
412.00| 88 5 AtEL. 4135 ft, grades to thickly bedded, light olive | [C1° L L VoG =0.1ppm =
| brown and dark yellowish brown, medium plasticity & -
= with trace fine to coarse sand. =
= <& -
i34 tiilen S —=2| AtEL. 411.5 ft, becomes sandy and gravelly 91.5' =
X = —
i < =
91 = —]
H "« | AtEL 4095 ft, becomes very dark gray, very thickly & —
93 H~—| AtEL.408.5 ft, becomes moderately weathered, soft. 100100 (@ —
Hss H
407.00| 94 Hx02 _ _ < —
] At EL. 406.9 ft, observed approximately 0.4' thick bed —
= with abundant siltstone fragments. > =
= VOC = 0.2 ppm H
405.00| 96 = > —
E 100100 E
97 E — <> E
403.00| 98 FH——| AtEL. 403.5 ft, becomes massive, dark grayish VOC = 0.2 ppm —
¢ M & brown with trace angular gravel, no reaction to diluted > =
H—7| HcL. -
99 = —
I < H
401.00 1005_ <> VOC = 0.1 ppm E
1= o) PP =
399.00 (1024 100100 —
103 H At EL. 398.5 ft, becomes oxidized, strong brown. & =
19700104 H At EL. 397.5 ft, becomes dark grayish brown and light <& -
- H.___| olive gray, unfractured, low plasticity with trace fine =
- gravel. > =
10544 -
395.00{106 = —— & —
107 E \ At EL. 394.5 ft, becomes thickly bedded, with 100{100 VOC = 0.1 ppm E
M-~ occasional olive brown, thin beds of coarse grained <& =
<. *| sandstone, unfractured. —
393.00{108 = g &> —
109~ =
—~%:..| AtEL. 392.0 ft, observed bedding joint, dipping 30°, < [Pl o =
M. | 2"thick coarse grained clayey sandstone bed with -
391.00|110~ ‘} some well rounded gravel. Extremely weak. =
= \ At EL. 391.0 ft, observed 1" thick, fine to coarse <& =
114 gralned, clayey sandstone interbed, dipping 20 to 30 —
H egrees. H
H ™. AtEL. 390.0ft observed 1" thick, fine to coarse 50160 <& —
389.00(112 = rained clayey sandstone bed. —
H~.| AtEL 389.5ft, becomes dark grayish brown, lacks & ]
113 = sand and gravel, no reaction to diluted HCL. VOC = 0.2 ppm H
287.00(114 H \ At EL. 387.5 ft, observed 2" thick sandstone bed, <> =
: M brown, fine grained with some gravel. —]
115 Sy > —
119
(continued)
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£ g 5 -
~ = 9 - = | == s =
z | = 8t o (8|8 | JE |2 |
o E 4 I | = g Sl
g T Eé DESCRIPTION ; - % § "E 9 %’E’é & E,?, Batarke
Ll E |88 E2 £ 2 8/glEt2g] 3|55
w a = S5l 8 |8 525 2% |E|8
11:—2—@ mCU234 = ;) ;) _- See note at end of log regarding [
e 1 RQD. -
385.00{116H & =
— At EL. 384.8 ft, becomes slightly weathered, very _ -
117 :\ dark gray with scattered weﬁ rounded gravel, highly C235 1001100 VOC =0.1ppm =
— plastic, unfractured. =
~.| Pplastic, unfractured <&
He -
383.00|118 = -
SN < =
119/ —
She < =
381.00{1204 | -
- > _ -
121 E\ At EL. 380.5 ft, becomes fresh. VOC = 0.1 ppm =
=N C26 100{100 <& =
379.00 [1229 =
123 \0 < —
377.00(124= ~ < —
— PI, PA —
125 >~ <& -
s il E"’\ Extremely weak. c27 100/100 > 330 - =
127 ™~.| AtEL. 374.5 ft, becomes moderately weathered, olive -
H = | brown, low plasticity, with few elongated gravel. > -
M~ -
373.00{128 = ‘§ &> —
=~ =
1295 o <> E
371.00(130H4 Py —
=L = s
12l E 91 AtEL 3700 ft, contains white calcareous gravel. G2 o1 [ E
H™| Unitis massive. < =
369.00(1324 —
Sl & =
133 =i —
367.00(134 4 < =
™~ -
135/ <> —
Sha |
365.00[ 1364 (& =
] c29 84 | 84 VOC = 0.0 ppm =
137 =i —
=™ <> —
363.00 138 =3, & =
— L] SEDIMENTARY ROCK, (SILTSTONE), thickly —
139/<._ | bedded, pale olive mottled with white, moderately —
H <] weathered, extremely weak, moderately soft, < =
H. unfractured, mostly non plastic; moderate reaction to ]
361.00|1401= -, diluted HCL. [PUENTE FORMATION] S| |PA LU -
= At EL. 362.6 ft, observed bedding joint, dipping 30°, ' =
141f=>._| roughly 2" thick calcareous bed with strong reaction —
M~ to HCL solution. o5 o (53 | |voc = 0 pom -
= SEDIMENTARY ROCK, (SHALE) with interbedded PP -
369.00/1429 F. | SILTSTONE, DIATOMACEOUS SILTSTONE, and =
M. CALCAREOQUS SILTSTONE, laminated to very thinly > —
143/= "», | bedded, pale olive to olive gray, fresh, very sliﬂhtly —
H  fractured, calcareous interbeds are white and hard. ]
[—]~. | Bedding dipping 40 degrees. =~ ) < ]
357.00{144 = y\ At EL.359.5 ft, observed joint, dipping 80°, tight. -
14 Gl < —
(continued)
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£ g 5 -
o= k= f e | = =
z |2 3o 88 | JE |2 |39
12} = 2| = | | = g 2|2
= T Eé DESCRIPTION ; - g |g "E g %’E’E 3 E,E‘, Renarks
S| g (2R g2l ¢ 28582 5 |2
T | 6|25 33 2 = & 22358 5258
145 — - -
M\, | SHALE with interbedded SILTSTONE, C30 94 | 94 See note at end of log regarding [
1 '~ DIATOMACEOUS SILTSTONE, and CALCAREOUS RQD. =
355.00(146— SILTSTONE, laminated to very thinly bedded, pale > =
= "/~ olive to olive gray, fresh, very slightly fractured, C31 96 | 72 VOC = 0.1 ppm —
147 :\(/ calcareous interbeds are white and hard. =
H - .| (continued). ) > —
=" At EL. 354.7 ft, becomes soft with hard SHALE beds. i
353.00(148="" -
= > =
129> =
] A ™ -
.\ & -
351.00{150 "~ =
- > -
151 -
= N 7777 | |voc =0.2 ppm =
49.00|1524 ™ —
=A300115 = At EL. 349.0 ft, becomes soft, unfractured, bedding H]
— ./ joint, dipping 45°, breaks along bedding plane, > —
1534 slightly calcareous. =
o P -
347.00 (154 = N > -
1555\‘ >| [VOC=0.1ppm =
345.00(156 E\\ i & =
157 g\ \| AtEL. 3444 ft, becomes very slightly fractured. 91| 91 > =
e E><‘ At EL. 343.0 ft, observed bedding joint, dipping 50°. & =
159 N, A VOC = 0.0 ppm =
341.00 1605\_ —
=% <& —
161 = At EL. 340.4 ft, observed joint, dipping 30°, tight, -
— smooth. ]
M .- AtEL.339.9 ft observed joint, dipping 40°, tight, 100/100 < —
339.00(162/= \ smooth. -
N N -
= lo2 -
163 =i —
337.00|164[= AtEL. 337.4 ft, observed bedding joint, dipping 60°. <& s
= |\ SEDIMENTARY ROCK, (SILTSTONE) and & =
165 = DIATOMACEOQOUS SILTSTONE, joint dipping 60°, tight, —
— CR ™
= smooth. -
335001186 N, | At EL. 335.0 ft, becomes soft to hard, with hard, 760 ) |voc=00ppm =
] interval with calcareous/dolomitic interbeds, -
167\, unfractured. < =
333.00(168 = \ 82,0 > VOC = 0.0 ppm =
169 = \ o> —
331.00(170 é \ §
- % -
171N | AtEL. 330.2 ft, becomes yellowish brown, oxidized, 100| 70 VOC =0 ppm —]
— ‘~,\;‘\ intensely weathered, soft, very intensely fractured & —
329.00[172/=\ 7| (between 170.8' to 172'). Possible faulted zone. -
' :S( At EL. 329.0 ft, observed bedding joint, dipping 60°, &> —
=“* | on hard, siliceous interbed. o ]
173 =t At EL. 328.5 ft, becomes slightly fractured, joint, -
:\»—4_ dipping 30°, moderately rough. e -
327.00(174 = } —
=N > -
175
(continued)
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£ g 5 -
e i ¢ e | e |=
2 | & 3o 88 | JE |2 |39
= [s] = o (6] =
= £ Z| 5 | 5 =~ & = 2|0
= ] T_u;ﬁ DESCRIPTION ; = 2= "E g oIz |3 E,E‘, Rearke
o5 |2k EE2 2|2 8|0E82g 8= |55
| w ([@® 55 © ©&|&|lcleges 2% |E|8
L 17@ =0 wwn O o0l xcEool ne |alo
H (continued). o o ‘ ] C37 100| 70 See note at end of log regarding
s At EL. 325.9 ft, observed joint, dipping 70°, tight, iron RQD. —
325.00{176 = \j oxide stained, slightly rough. C38 92 | 92 > |VOC =0 ppm -
H \ | SEDIMENTARY ROCK, (SHALE), very thinly to thinly -
1774 " \ bedded, olive gray and light gray, fresh, soft, very —
Z\\ slightly fractured, oxidized bedding plane joints, no <> -
so4,65 78 H . [clayseams. -
' = \ At EL. 323.0 ft, observed bedding joint, dipping 60°. > -
179", =
=n At EL. 321.7 ft, observed color change to very dark <& H
321.00{180H<, \ gray with gray banding. =
| RO| AtEL. 321.0 ft, observed syndepositional erosional e -
- - r\ﬁ features to 180.2". VOC =0 ppm =
:Y At EL. 320.0 ft, becomes laminated to very thinly 5010 =oep -
1, */| bedded, black, moderately fractured, low plasticity. > H
319.00{ 18253\ =
=N <& £
= At EL. 318.0 ft, observed bedding joint, dipping 50°. -
317.00|184 3\, | < -
= =
185 = \ > =
315.00{1869\\_| AtEL.315.2 ft, becomes black and light greenish 72|50 | |voC =11 ppm —
— r gray, extremely weak, unfractured, unoxidized, with uc —
= ! in interbeds hard, siliceous material, weak reaction =
1e7e | N thin interbeds hard, i terial, weak reacti
=\, | todiluted HCL. & =
313.00 188/ v o> —
= \°| AtEL. 312.8 ft, observed bedding joint, dipping 70°. =
189 Z.A- -
=\ > —
311.00(190/= ,'\ -
=) 2 =
1914 “\| AtEL. 310.2 ft, becomes moderately soft, well 100100 VOC = 0.4 ppm -
SR T ——— <) ISP =
a00.00[102f | ALEL. 300 , observed phosphatic nodule, strong =
I N . -
193 H \(\ At EL. 308.5 ft, observed bedding joint, dipping 60°, & =
] weak reaction to diluted HCL, breaks along bedding. =
= > —
307.00|194 E>/ \ 79|79 VOC = 1.3 ppm -
195 =/ * )& <> -
=\ | AtEL. 305.5 ft, observed bedding joint, dipping 60°, _ -
305.00|196 :\- || Scattered 1/8" thick phosphate nodules. 83 61 <] |voc =25 ppm —
H 'ty | AtEL. 305.2 ft, becomes moderately soft to -
1974 /\ moderately hard, moderately fractured. O -
303.00(198 EL E
Eﬁﬁ At EL. 302.9 ft, observed three joints dipping 10 < -
=\ degrees, tight, stepped. ]
199 * L | AtEL 3027 ft, observed bedding joint, dipping 60°. & =
=R \ 100|100 VOC = 1.1 ppm -
- =\ - <> ™
2019 \'< A =
=\ | s v s " uc ]
299.00(202 :\ | AtEL. 299.3 ft, observed bedding joint, dipping 55°, —
H *. 1| fish scales present. Extremely weak. O —
2034 | \ =
= <& H
B — —
297.0012048 1. )| AtEL. 297.0 ft, observed bedding joint, dipping 60°, 100[100 VOC = 1.7 ppm =
- — ( weak reaction to diluted HCL, scattered 1/8" dia. > -
; (continued)
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ELEVATION (ft)

SDEPTH (ft)

Material
Graphics

DESCRIPTION

Sample Location
Sample Number

Blows per 6 in.
Blows per foot

Dry Unit Weight

(pcf)
Shear Strength

Content (%)
(tsf)

Drilling Method
Casing Depth

Moisture

Remarks

295.00

293.00

291.00

289.00

287.00

285.00

283.00

281.00

279.00

277.00

275.00

273.00

271.00

269.00

267.00

]

2

[=3
(=2

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

-

X

r ~

A

phosphatic nodules.
SHALE, laminated to very thinly bedded, black and
light greenish gray, fresh, moderately soft to
moderately hard, moderately to slightly fractured.
(continued).

At EL. 294.0 ft, observed bedding joint, dipping 60°.

At EL. 291.5 ft, with scattered 1/8" dia. phosphate
nodules.

At EL. 288.6 ft, observed bedding joint, dipping 60°,
on 1/2" thick CLAY seam, along bedding, highly
plastic, smooth, tight.

At EL. 286.5 ft, observed bedding joint, dipping 60°,
Very weak.

At EL. 284.3 ft, observed bedding joint, dipping 60°.

At EL. 283.2 ft, observed two joints dipping 30 and 40
degrees, tight, smooth.

At EL. 280.8 ft, observed bedding joint, dipping 60°.

At EL. 277.8 ft, observed bedding joint, dipping 60°.

At EL. 275.8 ft, becomes very slightly fractured to
unfractured.

At EL. 275.2 ft, observed bedding joint, dipping 65°,
tight, smooth.

At EL. 272.7 ft, observed bedding joint, dipping 65°,
tight, smooth.

At EL. 271.0 ft, becomes olive gray to light olive gray.

At EL. 269.0 ft, observed 4" thick siliceous bed, hard,
very intensely fractured, no reaction to HCL solution.
At EL. 268.3 ft, observed bedding joint, dipping 65°.
At EL. 267.8 ft, observed joint, dipping 30°, tight,
calcite lined, slightly rough.

g|Recovery (%)
gS|RQD (%)

()
'
)
=
=

100/100

61| 61

83|37

52| 52

80 0

89 | 62

68 | 68

OAOACXOCLXCXOXOXOXOAOXOXOXOCACACXOACAOCXOACAOXOXOCXOXOXOC XL

See note at end of log regarding

RQD.

VOC = 0.9 ppm

VOC = 5.8 ppm

uc

VOC = 38 ppm

VOC = 2.5 ppm

VOC = 0.4 ppm

CR
VOC = 3.4 ppm

235

(continued)
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£ g 5 -
o= k= f e | = =
z | 2 3o 88 | JE |2 |39
12} = 2| = | | = g 2|2
g T c__ué DESCRIPTION ; - :’-J_ % "E g %’EE 3 E,E‘, Renarks
G |SE E2 £ 2 8/glEt2g] 3|55
m_f.o =0 Bah m mrlelEds5e BL |50
"H\ | SHALE, laminated to very thinl?{ bedded, olive gray C53 68 | 68 VOC = 2.4 ppm _ -
| - | and light gray, fresh, moderately soft to moderately See note at end of log regarding
265.00236= \| hard, very slightly fractured to unfractured. > [RQD. =
= At EL. 263.8 ft, observed bedding joint, dipping 60°. <> —
263.00 — —
- > =
- PTS - Fine-grained shale or siltstone, planar bedded at > PTS =
— the millimeter scale.. -
261.00(240= 100[100 A VOC = 2.2 ppm —
259.00 = At EL. 259.5 ft, observed bedding joint, dipping 60°. =
= <l |5P =
257.00 244 100/100 S| [voc = 0.4 ppm =
- At EL. 257.0 ft, observed joint, dipping 90°, tight -
— moderately rough, approximately 1' long. —
— At EL. 256.3 ft, observed bedding joint, dipping 60°. 0 ™
255.00 = > —
—! At EL. 254.7 ft, observed bedding joint, dipping 60°. —
= <& =
253.00 E 76 | 60 <> VOC =0.2 ppm E
= At EL. 252.2 ft, observed bedding joint, dipping 60°, . o] |ue —
- Very weak. -
251.00 = A —
= At EL. 250.0 ft, observed bedding joint, dipping 60°. > =
249.00 - At EL. 249 5 ft, observed shear/fault zone, 3" thick, -
: = highly plastic, clay infilling, intensely fractured, -
2 parallel to bedding. 53163 > VOC = 0.0 ppm =
247.00(254/= © =
= <& -
245.00|256 4 (& =
= 56 | 56 o =
243.00 — At EL. 243 .2 ft, observed bedding joint, dipping 60°. > —
= 100100 <>l [vOoC =09 ppm -
241.00 — At EL. 241 .2 ft, observed bedding joint, dipping 60°. o> —
H At EL. 240.5 ft, observed bedding joint, dipping 60°. -
= < H
el G = 100] 90 A =
H <& H
237.00 - -
= At EL. 236.5 ft_observed bedding joint, dipping 60°. & -
(continued)
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£ g 5 -
— = 3 st £ E
z |2 2 e 8 g | JE |2 kg
= [s] = o (6] =
h— = zZ = = — N = [TRET)
= T Eg DESCRIPTION ; - g |g 05 gledz & E,E‘, Renarks
o5 |2k 22 ¢ |2 8 B85 5 |28
r W (@® g e © & @ Olc§zol 2% |58
L 269 =0 wwn O o0l xcEdal ne |alo
= SHALE, laminated to very thinl?( bedded, olive gray C60 100| 90 See note at end of log regarding [
- and light gray, fresh, moderately soft to moderately RQD. —
235.00 (266 = hard, very slightly fractured to unfractured. (&) =
H At EL. 235.9 ft, observed bedding joint, dipping 60°. -
2674 At EL. 235.2 ft, observed fault, dipping 80°, 1/8" thick, =
H soft clay lining, rough, 7" offset. C61 98 | 98 <>| |voc =1.3 ppm —
= uc -
233.00(268 = —
33.001268 - At EL. 233.0 ft, observed fine grained sandstone > -
— lamination, friable. Very weak. ]
269 = —
— &> -
231.00{270H -
= < =
2714 -
229.00(272 = <> H
' — C62 100{100 VOC = 0.5 ppm =
— SD —
273 = <> —
227.00 (2745 At EL. 227.5 ft, observed bedding joint, dipping 70°. <> =
—! At EL. 226.7 ft, observed joint, dipping 40°, tight, —
275==—— polished and striated with clay film. fay —
— Bottom of borehole at 275.0 ft bgs —
225.00(276 4 Borehole terminated at planned depth. =
H Borehole converted to piezometer at the completion of -
277 = drilling. —
293.00l278 = RQD values provided on the boring logs are based on —
g — intact core pieces obtained between two natural ) —
- discontinuities. The majority of core obtained from this -
279} boring is typlcall very weak to weak and does not —
- meet the "sound core" definition provided in the —
- standard test method for RQD (ASTM D 6032). These -
221.00|2801~ RQD values should not be used to evaluate rock mass —
— quality. -
2814 =
219.00 (2824 —
283 —
217.00 (284 —
285 —
215.00 (286 < —
287 = —
213.00(288 = —
280 = —
211.00{290 = —
29144 —
209.00 {292 = —
293 =i —
207.00 (294 = —
295k —
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LOGGED BY
D. Jankly

BEGIN DATE
3-10-09

COMPLETION DATE
3-16-09

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.

BOREHOLE LOCATION (Offset, Station, Line)

' Lt Sta (Westminster Ave. n/o W. Mission Rd.)

SURFACE ELEVATION
454.4 ft NAVD 88

DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Speedstar 30k 6in
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
SPT(1.4"), Cal (2.4"), PQ core (3.2") Automatic Hammer 140 |b. 30 inch drop 70%
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) TOTAL DEPTH OF BORING
Piezometer Installed on Completion READINGS NM 46.3 ft on7/1/09 277.0 ft
~— C =
£ o Qo I = IS
z § -g £ 8 § g g’ Ble
2| € 82 9155|828 |35
& T =8 DESCRIPTION o ol S |8 g &legz & =0 Remarks
=c o o ~|= =
5 | B (5% 28 2|2 5 o385 5. |2
pr w 88 g s| 2 2|2 |COcg28| %5 |[E|s
w OD s0 noun| o |lonjle| x|S0l ne [alo
E-\ASPHALT 4" thick. This Boring Record was prepared [
= Road base material, 6" thick. in accordance with the Caltrans -
1= SILTY SAND (SM); reddish brown; dry to moist; few Soil & Rock Logging, Classification
= coarse to fine, subangular to subrounded GRAVEL; and Presentation Manual (June, [
452.40| 2 = mostly coarse to fine SAND; some low plasticity fines 2007), except as noted in Appendix =4
— [FILL]. K4 D01, A.1 of the Final Geotechnical -
= Summary Report, SR-710 Tunnel [
3= Technical Study, Los Angeles =
= County, California, dated April, ]
450.40| 4 = 2010. =
5 — SILTY SAND (SM); dense; light brown; moist; trace Hand Auger to 5' -
— coarse to fine, subrounded GRAVEL; mostly coarse to ]
448.40| 6 = fine SAND; some low plasticity fines [OLDER -
= ALLUVIUM]. -
7 = =
446.40| 8 = —~
9 H =
444.40) 10 5 s02 7 |30]61 =
— 10 —
11 E 20 E
442.40| 12 = —
13 = —
440.40| 14 i1k i i =
0-40 =11|{/] SANDY SILTY CLAY (CL-ML); very stiff; dark yellowish -
— 7] brown; moist; 31% medium to fine SAND, 69% fines. ]
= S03 5 |32|100 |[18|113 PI, PA =
— 18 ]
438.40| 16 (= 14 =
17 —
436.40| 18 = =
19 = —
43440120 IV Hard, S04| 6 | 26100 =
= 12 ]
215 14 =
432.40| 22 =] —~
25 =
430.40| 24 = —
2 G —
(continued)
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~— C =
E o o A = S
P § -g £ 8 § g 2 Ble
2| € 82 915 5|82 |8 |35
21 |s8 DESCRIPTION ool &8 §|8legde |8 |2 g Remarks
S E |=%< o2l ¢ |23 ~X|2g8>D S 2
o |oa [s] 2 © (=yR=
o | W g8 S5 5188018528 255(2
L a =0 Nn| o | olx|lx|=0al ne |alo
“Hlll/] SANDY SILTY CLAY (CL-ML) (continued). S05| 9 |41 (100 211103 -
.7 Hard. 16 -
428.40| 26 = 25 =
27 S =
426.40| 28 = -
29 = —
424.4 =i . =
0130 A Very stiff; brown. S06/ 5 | 21100 —
=V 8 -
31 13 =
422.40| 32 4 —
33 = —
420.40| 34 4 -
» S A 43% predominantly fine SAND, 57% fines. S07/ 6 | 31100 20| 110 Pl, PA =
w199 13 -
418.40| 36 (= 18 =
37 = —
416.40| 38 = -
394 =
414.40) 40 = so8| 10 47|72 =
P =il 18 -
.. ] Poorly graded SAND (SP); very dense; light yellowish 29 -
— brown; moist; coarse to fine SAND. -
412.40| 42 = -
43 =
410.40| 44 =
® S09}50/3" —1 0 o= -
408.40| 46 =
47 —
406.40| 48 =
49 =
404.4 : - -
04.401 50 ¢4 {1 SILTY SAND with GRAVEL (SM); very dense; dark S10| 33 | 54|78 12 PA -
- -1} 1 yellowish brown; moist; 15% coarse to fine GRAVEL, 30 -
51 =t|1-1'] 69% coarse to fine SAND, 16% low plasticity fines. 24 -
402.40| 52 =94 —
53 = (] —
400.40| 54 =[x -
=N =
gole)
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E .5 g e | = = = -
© E lo|& 2 T
g le 8Ll o 2|8 | J2 |2 |Bg
E | T a8 DESCRIPTION os| 3|& 5|8z |3 2P Remarks
= E |22 e ol ¢ | 23| T2 5 & 2|2
4| b |58 EE 5|38 5[EH25 25 |5[a
w | O |30 ww| O |0 ¥ ESEO0Z ns [alg
ST AtEL. 399.4 ft, with coarse GRAVEL. 511, 50/5" | 1 40) [ -
I SILTY SAND with GRAVEL (SM) (continued). -
398.40( 56 = =1
57 M -
396.40| 58 = =
59 = =
.11 la —
394.40 60 1 |4:[{ SILTY SAND (SM); very dense; reddish brown; moist; S12| 19 80 =
- [1.1-]-} 1 mostly coarse to fine SAND,; little low plasticity fines. 50/5" -
392.40| 62 =; -
63 = —
390.40| 64 =
0 =117 1% fine GRAVEL (subangular), 61% predominantly S13| 18 |75 100 PA =
—1|"I-f] fine SAND, 38% low plasticity fines. 31 -
388.40| 66 = || a4 —
67 5 =
386.40( 68 = =
69 . =
384.401 70 5 S14| 18 |94 |89 =
o 38 -
71 E 56 E
382.40| 72 = —
)= =
380.40( 74 =
75 : - —
— At EL. 379.4 ft, becomes mostly coarse to fine SAND; | £S15| 50/ 33 (g —
I little low plasticity fines. -
378.40( 76 = =1
7 = —]
376.40| 78 = M
)= =
374.40 80 5 S16| 24 |80 72 =
= 33 -
1= 47 -
372.40| 82 -
83 . =
370.40| 84 E SEDIMENTARY ROCK, (CLAYSTONE), massive, E
’ - strong brown, decomposed, soft, moist, oxidized, no =
— reaction to diluted HCL. (fat CLAY (CH), moist, very H
- (continued)
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s .5 g e | = = = -
T £ ey N=2] ©
5| 2 8El o |28 42 | 2 |8
= =T [ b —| 3 = 0 | @
E l:'_: Eg DESCRIPTION :g-l E_ :J.J_ :).J_ g B"": g E E @ EU’ lal Remarks
Wld|se EE|l 5|5/8/5[282g 8= |55
w | o|s0o Bol ool eEd5e vl |50
= stiff). [FERNANDO FORMATION] S17| 13 | 42 |100{100| 28 See note at end of log regarding ]
— (continued). 19 RQD -
368.40| 86 = 23 S| [P =
87 — C18 =
— SEDIMENTARY ROCK, (CLAYSTONE TO <& -
= SILTSTONE), massive, light greenish gray and dark -
366.40| 88 = yellowish brown, moderately weathered, soft, ™
— unfractured, iron oxide staining. < —
89 = —
H < =
364.401 90 5 c19 100[100 A =
915 ~
H & H
362.40| 92 = -
93 = At EL. 361.9 ft, observed bedding joint, faint, <& =
M subhorizontal. =
360.40| 94 M= AtEL. 360.5 ft, observed 7" thick Siltstone bed, & =
= strong brown with black stained remnant fractures, —
95 5 subhorizontal. < =
358.40| 96 At EL. 358.6 ft, observed shear, dipping 75°, O —
- polished, paperthin clay lining, faint shear surface -
97 =4 extended from 95.8 feet to 96.5 feet. =
— At EL. 357.9 ft, observed faint subhorizontal bedding <> —
St 5 — plane. Extremely weak. 27| 95 Pl, PA, CR, UU ]
¥ = o -
99 = — =
— : .4 ft, observed bedding joint, dipping 20 to -
At EL. 355.4 ft, ob: d bedding joint, dipping 20 t <>
= 10° 3/8" to 1/2" thick Siltstone bed with iron oxide =
354.401100 = N stained halo, undulatory. 20 100100 A =
1l gh“ At EL. 353.4 ft, observed bedding joint, dipping 10°. A =
- -
352.40]102 = VOC = 32.6 ppm =
o = & -
- At EL. 351.4 ft, observed joint, dipping 60°, very faint, -
Sg5.5 5 ™| non-continuous, black lined joint. < =
204011 4: At EL. 350.4 ft, observed undulatory bedding, rolls -
:> over, dipping up to 20 degrees in opposite direction, O ]
105=-—"_ soft sediment deformation ﬁresent. ™
:> At EL. 349.4 ft, observed shear, dipping 25 to 20°, -
348.40|106 = four shears observed between 105'to 106.5". Shears &> =
’ H~.— aretight, up to 1/16" thick, black lined, truncate H
H siltstone laminations. C21 1001100 H
107 = At EL. 347.9 ft, observed joint, dipping 30 to 25°, F —_
- numerous black lined joints, iron oxide stained, some =
= iron oxide stained Siltstone lenses. -]
346.40|108— At EL. 347.4 ft, becomes light brownish gray, very < -
H sligEhtIy fractured. o ) -
109 = AtEL. 346.4 ft, observed shear, dipping 60°, faintly =
:>< polished shear, bedding is undulatory, subhorizontal. | |voC =51.5 ppm =
= At EL. 345.3 ft, observed shear, dipping 40°, 1mm -
344.40(110 = aperture, moderately rough. =
:7‘ ALEL. 345.0 ft, observed bedding joint, dipping 10°, < =
111 3/8" thick iron oxide stained bed with abundant black =
H stalnln% S o -
H AtEL. 344.4 ft, observed bedding joint, dipping 10 to C22 78 | 78 H
342.40|1124——| 5°. R —
- At EL. 343.6 ft, observed bedding joint, dipping 25°, O —]
Z\ bedding is undulatory, locally folded, soft sediment -
13 X~ deformation. ™
] AtEL. 343.5 ft, observed shear, dipping 45°. O -
3040|112 ™\ AtEL, 342.0 t observed bedding joint, dipping 40°, =
- local faint laminations. o L VOC =49.2 ppm =
s H™ AtEL. 341.8 ft, observed joint, dipping 70°, tight. (o] -
(continued)
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3 g 5 -
— =2 : ) = _..C_.
z | SE| G B2 | I8 |E |3k
= £ 9 [ I el I [ k]
E l:'_: Eg DESCRIPTION 3 E :J.J_ :).J_ g B"": g E E @ EU’ 8 Remarks
“l w38 BEl £ |8 8gEN 2 B |EE
o | o=@ Bol ool eEd5e vl |50
1 - \ At EL. 341.6 ft, observed bedding joint, dipping 45°, C22 78|78 See note at end of log regarding [
=g possible bedding on strong brown and light brown RQD -
338.40|116 5 gray contact < =
— t EL. 341.4 ft, becomes greenish black, contact —
117 between light greenish gray above and greenish =
HN /| black di;gnmg 0 degree. < —
:X (continued). -
336.40|118f=/ At EL. 338.6 ft, observed shear, dipping 70 to 45°, =
— two very faint shears. <& H
- At EL. 337.9 ft, observed joint, dipping 60 to 50°, -
119 aperture 2mm, moderately rough. =
- At EL. 336.9 ft, observed bedding joint, dipping 25°, & -
= bedding on contact between strong brown and light -
334.40(120 L
- brownish é;ra¥t beds. 100| 80 > -
- At EL. 336.4 ft, observed joint, dipping 50°. -
121 At EL. 334.4 ft, grades to unoxidized. Unit is VOC = 25.6 pom -
- micéalfzeggj,onf? regction éong(Ij__ sol_ut_iotn.d P > L =
= . .0 ft, observed bedding joint, dipping 40°, =
33240122 H local iron oxide stained bed. H
H At EL. 333.8 ft, observed shear, dipping 70°. 1001100 & H
123 —\i At EL. 332.9 ft, observed irregular gradational contact —
- N from 1'2rTbt|0 1k22.t;l‘ dip;ln_inr?tGS deé;rlees to vertical, —
- reenish black above, light gray below. -
330401244 g\t EL. 332.1 ft, observed shear, dipping 70°, iron < -
- oxide stained below shear, Iight brownish gray above. -
125 = At EL. 331.5 ft, observed bedding joint, dipping 60°, (@ -
= it | IR H gialmeter concretionary nodule, beds folded around VOC = 26.5 ppm =
= nodule. ]
328.40(126/ 94— " SEDIMENTARY ROCK, (SILTSTONE), massive, & -
H. ... greenish black to black, slightly weathered to fresh, 20 | 102 Pl UC =
1274 moderately soft, unfractured, with scattered rip-up O ! -
- clasts, micaceous, unoxidized. -
=— "% AtEL.329.9 ft, observed 8" thick strong brown zone. -
326.40(128 E Very weak. <> E
129 .. . =
" s | AtEL. 3254 ft, observed scattered black rip-up <> —
[ 7 o | clasts, randomly oriented, bedding unknown. -
324 40(130p=« =~ = A =1
1315 100/100 o H
322.40(132f4-... _ —
133 = © =
=T AtEL. 321.4 ft, observed 1.5' thick zone with very VOC = 21.8 ppm =
Y faint black siltstone rip-up clasts and very faint (¢ -
320.40(134=_ | laminations indicating possible subhorizontal bedding -
= ™ (<10 degrees). > —
1 g‘” At EL. 319.4 ft, becomes fresh, micaceous. g
318.40|1364 " " & -
1374 —+1 AtEL. 317.9 ft, observed charcoal fragment, o =
M 1/8"x3/8". 90 | 83 VOC = 31.7 ppm =
316.40|1384 o —
1304 =
— Vi K 18 | 102 <> uu ]
314.40|1404 SHywesK. A =
141 = —]
— & ]
142 = —
1240 = At EL. 312.4 ft, observed shear, dipping 70°, o —
' - polished, tight, faint clay lining. —
= AtEL. 311.4 ft, observed shear, dipping 70°, tight 100/100 =
= shear with 1/16" clay lining, black. & =
310.40 (144 — —]
— AtEL. 310.2 ft, contains black siltstone rip-up clasts. O —
145 -
(continued)
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3 g 5 -
g = 2| c |8 ~ 5 | £ k-]
z BE|l o |8 ] 2 218
8| e 32| ¢ |55 82 |2 |5
Iq; E Eé DESCRIPTION EF :J.J_ :)_J_ gE,‘ g gg = @ Emg Remarks
u | 9|28 EE| £ 2|3/ aB82¢] 8 |5i5
-} w (@@ ® © o Ol o |Olos el £ % =K
w 149 =0 ww| O |0 ¥ ESO0Z v [alg
H SILTSTONE, massive, greenish black to black, fresh, Cc27 100/100 See note at end of log regarding ]
— moderately soft to moderately hard, unfractured, with RQD -
308.40(146 = ?goart:tt?r;ﬁg dr)ip-up clasts, micaceous, unoxidized. | |voc = 15.4 ppm -
1474 AtEL. 307.9 ft, observed shear, dipping 65°, tight =
H shear with 1/16" clay lining, faint. (¢ H
= At EL. 306.9 ft, observed 2" thick soft zone, no visible —
306.40|11489 | shearing observed. O =
149 — - -
= - © -
SbAQ) R0 C28 100/100] 17 ol [P =
1515 77| AtEL. 3034 ft, observed shear, dipping 70 to 50°, =
Se.d0] e = / two shears, tight, very faint, 1/16" thick clay lining. & -
40115 - /" At EL. 302.4 ft, observed shear, dipping 75 to 70°, -
153: ---= tight, 1/16"-1/8" thick, fat clay lining. (¢ -
300.40|154 = <& =
155 At EL. 299.9 ft, observed black siltstone rip-up clasts. O =
— At EL. 299.6 ft, observed shear, dipping 60°, Aperture —
- 1mm, clay lined, moderately rough. =
298.40|156/ .,. _ ' —
= 17 | 105 uc =
1575 .. Very weak. > =
296.40(158f< . _| 628 1001100 o —
159 = — =
= <& =
294 40160 - — —
= & —
1614 Be —
. < -
292.40|162/= /j " =1
g 'iff;_ A VOC = 25.1 ppm £
163 = =1
290.40 164 f=f— ¢ © —
165 === <& —
- At EL. 289.1 ft, observed abundant rip-up clasts, =
288.40|166 = randomly oriented. < —
167 = At EL. 287.9 ft, observed possible 10 degree bedding o =
M on numerous similarly oriented rip-up clasts. -
286.40| 1684 S o (29 o =
CI= I o =
11— AtEL. 285.2 ft, observed charcoal fleck 1/8"x3/8". -
284.40|170f= > - —
= <& -
1714° ° -
I & —
172 = —
2240 —-| AtEL. 282.4 ft, observed fine, white lined nodules up o 1
— to 1/8" thick and 3/8" long. Possible shells/shell H
173 = fragments. ™
; . H o H
8040|1744 _ C31 100/100 VOC = 15.1 ppm =
1754 Q —
(continued)
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3 g 5 -
— =2 : ) = _..C_.
z | SE| G B2 | I8 |E |3k
= £ 9 [ I el I S ko]
E l:'_: Eg DESCRIPTION 3 E :J.J_ :).J_ g B"": g E E @ EU’ 8 Remarks
O % |28 8El £/2/8/3ES2s B |5|5
| w |m® ® © o o0 |Clog o c% |Eln
w 179 =0 ww| O |0 ¥ KIS0 v [alg
= SILTSTONE, massive, greenish black to black, fresh, C31 100/100 See note at end of log regarding ]
— moderately soft to moderately hard, unfractured, with RQD -
278.40|176p="""—| scattered rip-up clasts, micaceous, unoxidized. > -
- At EL. 278.9 ft, observed scattered charcoal flecks -
177 <1/8" diameter and scattered white lined nodules as =
H El. 282.4 ft. (¢ H
276.40|1784 > H
179 == " " i =
= AthhL. _275.:1 |ftI observed 1/4" x 1-1/2" bluish gray, O -
— subhorizontal lens. 1001 -
274.40(180 = \\ At EL. 274.8 ft, observed 3/8" x 5" laminated lens o 801180 -
=~ dipEing 50 degrees, non-continuous around core. > —
1814 AtEL. 274.2 ft, observed 3/8" diameter concretionary =
= nodule. ) C33 100|100 -
H At EL. 273.4 ft, observed abundant rip-up clasts, <> H
272.40(182 = randomly oriented, from 181' to 185", —_
183 = < —
270.40|184= <& =
1859 < VOC = 35.8 ppm -
= PI —
268.40|186 = ' —
187 = &> —]
2640|188 % =
1804 At EL. 265.9 ft, observed white lined nodules as El. =
= 2824 ft C34 100[100 > =
264.40|190= —
o — O -
191 —
- VOC = 15.7 ppm ]
o R < =
262.40|192— —
= & H
193 = =1
260.40|194 = < —
195 O =
258.40]196 5 C35 100[100 > =
1w = ..| AtEL. 257.4 ft, observed faint white lens, 4" long x <& =
= 1/8" thick, dipping 60 degrees, non-continuous -
256401984 | around core. <& =
- SD, UC -
= 14 [ 106 2 =
254.40|200H Oé ngggﬁ:Q ft, observed black siltstone rip-up clasts. A =
201[3—"+= PTS - Siltstone with red-brown iron oxide rich matrix PTS -
M (86%). ) ) O VOC =28.2 ppm =
H..._ AtEL. 253.7 ft, observed 1" long x 1/8" thick white =
252.40(202— nodule. —
- At EL. 252 4 ft, observed scattered charcoal flecks &> -
[{—--| <1/8" diameter, from 201.3' to 205", -
203/ AtEL. 251.9 ft, observed 1" x 3/4" stone in center of -
... core, polished, rectangular. O —
250.40|204 = =
205 = < =
(continued)
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3 g 5 -
— =2 : ) = _..C_.
z |5 BElc |8 2|2 |3k
O E | | = = k]
Iq; z Eé DESCRIPTION 3 E :J.J_ :)_J_ gE,‘ g gg = @ Em&’ Remarks
“l w38 BEl £ |8 8gEN 2 B |EE
o | o |=6 Hol b | ol 2368 B5L |50
— SILTSTONE, massive, greenish black to black, fresh, C36 100/100 See note at end of log regarding ]
. .. _| moderately soft, unfractured, with scattered rip-up RQD -
248.40)|206 = clasts, micaceous, unoxidized. o < —
— At EL. 249.3 ft, observed possible bedding dip of 10 —
= degrees, scarce charcoal flecks <1/8" dia. o =
246.40| 20815 | |voc = 48.4 ppm =
H At EL. 245.9 ft, observed 1" x 1/2" lens of fine to =
M medium grained silty sandstone, dipping 10 degrees. o -
244 .40 = T S =
= % H
242.40 - ™
= At EL. 242 2 ft, observed siltstone rip-up clasts. O —
= VOC = 46.2 ppm =
240.40|214= <& =
— At EL. 239.6 ft, observed irregular lenses of bluish <& —
— g\rag silt, subhorizontal. ]
238.40 - t EL. 239.4 ft, observed some fine white lined e =
' 1 nodules as El. 282 4 ft. —
= <& =
236.40 E RET <> E
= <& =
234.40|220 —
— At EL. 234.2 ft, observed scarce siltstone rip-up & —
= clasts. Scattered charcoal flecks at 220.5 to 222.5'. 101 CR,UU =
I Very weak. o 1
232.40(2224 =
H. o H
- At EL. 231.4 ft, observed 3/4" x 3/8" bluish gray rip-up -
= clast, internally laminated, subhorizontal. < =
230.40(224H c39 VOC = 22.2 ppm =
= & =
228.40(|226 4" , , & -
H At EL. 228.3 ft, observed siltstone rip-up clasts. —
= & =
226.401228 5 AtEL. 226.4 ft, observed white lined nodules as El <& =
I 282.4 ft, generall subhorizontal|1y dipping. ]
- At EL. 226.1 ft, observed 3/8" x 1/8" charcoal fleck. O -
224 40 = At EL. 224.8 ft, contains siltstone rip-up clasts. o =
H At EL. 223.9 ft, observed faint, 3" x 3/8" sandy lens =
M dlgp_lng 20 degrees, dips against faint 10 degree o -
- fabric in rock (possible bedding dipping 10 degrees). -
292 .40 = At EL. 223.4 ft, observed dark greenis| %ray, ard, 4" -
— thick limestone bed, highly reactive to HCL solution, C40 > —
— some very tight internal fractures with possible calcite -
- lining. Upper contact dlgﬁlr‘lg 20 degrees, lower -
— contact is undulatory, subhorizontal. = ] o -
220.40 - At EL. 221.4 ft, observed bluish gray siltstone rip-up ]
’ - clast. Unit is very weak. <> SD =
(continued)
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3 g 5 -
— =2 : sl = _..C_.
z |- BElc |8 2|2 |3k
= £ 9 [ I el I S ko]
E l:'_: Eg DESCRIPTION 3 E :J.J_ :).J_ g B"": g E E 6 EU’ 8 Remarks
5 o o 2 Z285 | ® ==
Z %ég EE| 3|3|5/G15925 25|52
O nw| o | ol elsEdol ne |6l
246 — SILTSTONE, massive, greenish black to black, fresh, C40 100100 See note at end of log regarding [
.. . moderately soft to moderately hard, unfractured, with RQD -
218.40|236 ="~ | scattered rip-up clasts, micaceous, unoxidized. | |voc =432 ppm ™
= At EL. 218.1 ft, observed 1-1/2" x 3/8" -
237... —| charcoal/remnant wood fragment. > —
216.40|2381H At EL. 216.9 ft, observed scattered charcoal flecks. =
' e At EL. 216.4 ft, observed faint siltstone fabric <> —
255 - indicates possible subhorizontal bedding. -
=— < =
214.40|2404 =
= ro: =
2419 H
212.40(242 = ~ =
12.40124 s i C41 100/ 100 -
243/ 1 . ) © —
- AtEL. 211.4 ft, observed possible subhorizontal -
= bedding based on siltstone rip-up clast orientation. > -
210.40 (2444 —
2455 — Ca2 97 | 97 < VOC = 3.6 ppm =
= At EL. 208.9 ft, observed faint siltstone fabric, —|
208.40|246 . possible subhorizontal bedding. <& =
L= AtEL. 207.4 ft, observed shear, dipping 60°, tight, < =
a5E.dgldka = paperthin clay lining, polished. -
4012485 AtEL. 206.4 ft, with scattered fine (<1/16" diameter) O =
- white flecks at 248' to 254" -
249p=" " o -
204.40(250 = A VOC = 2.4 ppm =
25157 =
_.... AtEL. 203.4 ft observed scarce charcoal flecks up to o -
— 1/8" dia. —
202.40|252H4__. .. —
= 4 At EL. 201.9 ft, observed siltstone rip-up clast < H
253 = ™. ’ = ' =1
e =
o (¢ =
2004012543 "\ At EL. 200.4 , observed local fabric dipping 50 =
- :; e degrcfa_es, adj%clent and PE_‘{J?”d tg 1/1’6“ to ;l 8" thick O ]
M. | very fine sand lens, possible soft sedimen -
= Adqcz)gmf tio‘?ﬁ trace fi d. Siltstone fabri = b =
H..._| As 123.5' with trace fine sand. Siltstone fabric =
198.40256 H indicates subhorizontal bedding. Y H
2579 3% | AtEL.197.9 ft, observed siltstone rip-up clasts. o =
M- AtEL. 197.4 ft, observed scattered charcoal flecks -
[ between 257" and 265'. -
196.40|258 = <> =1
i =< O =
194.40|260 g_ < | |voc =224 ppm g
261 _ —
- & -
192.40(2620— =
= 211|102 <> uu -
263 = -
= | Very weak. -
— & —
190.40|264 = —]
265 = <> =
(continued)
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CALTRANS BORING RECORD MET+ENG FIXED SR-710 CH2M HILL BORINGS.GPJ CALTRANS LIBRARY 040808.GLB 3/11/10

g S g e | = = i -
z BE|l S (8Bl 2 1% |3Be
2| & 83 2SI | g2 |8 |53
% T |58 DESCRIPTION o ol 2|85 oz | B |20 Remarks
g E E'S_ o o ﬂ;’l “g’i 8 E 2 gC_J_ 2 © 2|
4| LS8 §5 8 |5|8/ cls52% 2% |E(8
w 269 =0 ww| O |0 ¥ SO0 v [alg
= SILTSTONE, massive, greenish black to black, fresh, C44 100/100 See note at end of log regarding ]
- moderately soft to moderately hard, unfractured, with RQD -
188.40|266=— ~| scattered rip-up clasts, micaceous, unoxidized. > ™
] === ]
267 o | ALEL. 187.9t observed 1/8" - 1/4" thick bluish gray =
H_. | siltlens. (¢ =]
186.40|268 = =
=i < ]
269[4%%%%  AtEL. 185.6 ft, observed bedding joint, dipping 5 to —
[ 0°, 1" thick section with bluish gray, very fine sand & -
184.40 2704 lenses, subhorizontal. =
= <& =
2 = At IEIF{ 1[18:?.4 ftt ?bsler\_red shear, dipping 70°, > =
= olished, faint clay lining. ]
182.40(2729 P! y 9 C45 100/100 =
2734 © =
— AtEL. 181.1 ft, observed siltstone rip-up clast and o =
180.40|274 E bluish gray very fine sand lens. VOC = 18.3 ppm E
275/ & =
= At EL. 178.9 ft, observed shear, dipping 65°, very ]
17840276 tight, 1/16" thick clay lining. & =
2771 —
— Bottom of borehole at 277.0 ft bgs —
— Borehole terminated at planned depth. -
176.40|278 = =1
- Borehole converted to piezometer at the completion of —
279/ drilling. =
H RQD values provided on the boring logs are based on H
174.40|280 (= intact core pieces obtained between two natural ) —
— discontinuities. The majority of core obtained from this —
] boring is typically very weak to weak and does not =
281 meet the "sound core" definition provided in the —
- standard test method for RQD (ASTM D 6032). These -
172.40|282 /= RQD values should not be used to evaluate rock mass =
- quality. -
283 —]
170.40 284/ M
285 —]
168.40(286 = —
287 = —]
166.40(288 = —
289 —]
164.40 (290 =
291 —
162.40(292 = —
2034 =
160.40(294 = —
295 = =
: REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-09-Z4B4
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
pnes e 07 | LA 710 | DD 07-187900

Geotechnical Services

Office of Geotechnical Design - South 1

PROJECT OR BRIDGE NAME
SR-710 TUNNEL TECHNICAL STUDY

BRIDGE NUMBER
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D. Jankly
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Tahle 1 ‘
Selected Well Data For The Study Area And Viecinity
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= I m L [na e [77] (A
. o W > n B e G
() [ t 1o £ | - a > [24]
= fam] r— — — o - el =
.o L) — e = = ~ 0
—~ - o= - = o - 0= L 4o
— @ ] @ = fed] o = N RE]
) Q, — G ~e 0 — &y EEr—i © O
= - e O B 0 < = m
C-23a 1907 76U 665 99 756 08 . Granitic Rock
C-23d 1931 570 435 125 he2 108 Cranitic Rock
C-23f 1938 643 177 466 ARITSS 197 Granitic Rock
c-24a 1931 758 563 195 628 130 Tertiary Rock
£-25a 1016 756 577 180 625 131 Tertiary Rock
C-25b 1927 757 582 175 605 152 Granitic Rock
C-25d 1899 802 -508 1310 5027 3007 Granitiec Rock
26 1001 756 588 168 588 168 Granitic Rock?
C-27 1911 753 4qy 259 550 203 Granitic Rock?
c-28 1904 750 L5625k 505 ol45 Granitic Rock?
c-29 102k 754 506 o248 508 olE Granite
C-30 1904 756 500 256 500 256 Granitic Rock?
c-30s 1898 L6 636 110  --- ——— Alluvium?
C-30b 1858 a7 649 g8  --- —— Alluvium?
C-30e 1810 753 468 285 478 275 Granitic Rock?
C-30L. 1891 755 625 130 - - Alluvium?
C-30m 1903 756 226 530 498 258 Granitic Rock?
_€-30n 1926 758 512 246 525 233 "Decomposed Granite Dyke'
_C-31a 1925 772 582 190 589 183 Granite




Table 1.

Selected Well Data For The Study Area And Vicinity (contd)
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c-31c 1928 763  5B4 179 560 170 "Granite bed-rock”
c-3le 1931 758 548 210 548 210 Granitic Rock?
c-31f 1931 794 Lhp 352 46l 330 Granitic Rock?
c-34b 1908 732 572 160 6127 1209 Tertiary Rock?
£-56 .1920 715 478 237 5339 1829 Tertiary Rock?
C-56a 1906 715 505 210 5337 1827 Tertiary Rock?
C-56b . 1912 722 521 201 5317 1917 Tertiary Rock?
56c 191k 710 505 205 519 1917 Tertiary Rock?
C-56f 1905 7U6 491 255 4g2 254 Tertiary Rock?
C-57a 1931 701 - 33 734 391 3439 Decomposed Granlte®?
C-59 1922 Tik 229 485 231 483 Tertiray Rock?
c-63 1904 666 06 360 318 EL1s. Tertiary Rock?
C-64b 1911 633 L2310 LUB 185 "Decomposed Granilte'
c-65 1022 602 174 428 174 383 Tertiary Rock?
C-106 1907 754 L7 307 ush 300 Tertiary Rock?
C-108a 1924 690 hop 200 516 174 Tertiray Rock?
c-111 1934 776 161 615  --- - Alluvium
C-11%c 15007 61L 153 41 --- - Alluvium
c-131 1921 752 452 300  UA0O? 2927 Tertiary Rock?




‘Table 1. Selected Well Data For The Study Area And Vicinity (contd)
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C-202 1923 561 56 505 - —-— Alluvium
C-202a 1921 620 116 504 358 P62 "Blue Granite"
C-202¢ 1921 681 459 222 - —e- - Tertiary Rock

C-206 1923 534 - 27 561 ——— —— Alluvium
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Table ?. Exploratory Test Hcle Data, 1973 Jeismic Jtudy
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[ — B — b o) — & Rl Remarks
@ B O = o B B B
-1 702 371 251 605 117 Below 137 ft, gray-black
claystone with white
sandstone fragments:
interpreted as fault pouge.
5-2 THh3 39 304 GelE 117 Drilled 187 rt of highly
deformed siltstone,
sandstone and claystone:
interpreted as belonging
to the Topanga Formation.
£98 304 304 Ls7 241  Encountered buff colored

decomposed granitics
which gradually became
bluish-gray with depth:
interpreted as basement
complex rocks,
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dole ko, ES-1

Page N of i
DRILL LUG 07206 - 0a4811
i4-07 So. Pasadena Monterey Road to Columbia
107 it, L. { Meridian ‘ . )
ocativr__ h £ N, Bie, 1) Fi., Right, Left___ fGround flev, 795 Depth 351
1K, of R-4 {18-1-T1)
Logged by Al Parmer Type of frill Cors Groundwater Depth_ 20! Date Completed  6/28/77
perched {7
; DrPTH LOL DESCRIZTION AND REMARKS
0 | Rock bit w/ gir to 251
i
— © s &f0T-4"  Alluvium - granitic outwasn soil, sandy w/ pebbles.
, 41-5" Gravel - granular to pea gravel, loose, sandy, angular to rounged, few chips of
. granodiorite pebbles. . .
H
. HraaTt Sand v/ few gravely lenses. Sand is ora-brn., med. gr. v/ silty matrix 20-30% and
16%E granuies and pebbles. Few gray-green siitstone lenses. Qtz. feldspar predom. ,
Yo £ 68 ferro~-mag, 5%, brn mica 1/2%.
i - Below 1Z' sand is v. coarse, pebbly (308}, poorly soried.
— .
—! e & 117105 Gravel, pebble size, sand,, loose.
17.3-25.% Send - med. to v. coarse ar, and pebbly. gilty matrix, Below 207, less paebbles
in coarse or. sand. Grading to med. gr. below 22' w/ random pebbles. :
KU £3.5-77.5 Sand - fine gr., silty, scft, med. brn., no visible bedding.
. 27.5-102 Sand - med. gr., w/ random pebbles & cobbles (cored 6% pebble) blocking recovery,
s Peorly sorted, silty to coarse gr. w/ lenses of silty, v.f. S5 to pebbls lenses in
e 391-40" run (202 rec.)

0 1.

[(U—

C .

Color isLi grayish brn. except for v.f. SS @ 50-68' and 74-75!, Larger cuttings
incl. gtz., gray and pink feldspar, meta. rocks.

Recovered 10" between 30°-55' of slightly plastic, clayey and silty v.f. to
fine gr. §5. Some granule size gtz., etc,

Same mail, w/ sand {60'-63') ranging from silly, v.f. gr. to coarse gr. Possible
bedding nearly horiz. Orly 1 foot of recovery.

- Down=nole T.V, camera showed occasional pebbles,

No visible bedding seen before water became toc cloudy.
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Pzoe :
ORILL LO: . 0720 - D4seil
1-LA-0F So. Pasadenz Montersy foad to Columbia
102 . £, § Meridian
fon_ 360 1. M. Rte. 11 Fi., Right, Left Ground Elev, 725  Depth 351
3V M of R4 {10-1-71) )
Looges by £1 Parmer Type of Orill (are sroundwater Depth 307 Date Completed  6/78/7:

perched (7)

£
P 0P L0t DESCRIPTION ARG REMARKS
70 ’ fore recovery inc. e/change to Christenson NX
) - h ' ]
- &
s
80 s o Very coarse gr, silty ang pebbly sandstone. Véry soft pebbles hard to very soft,
wea. granitic and metamorphic detritys. Orthoclase of 1f%.
— 1+
<
N SPPUI Horiz. thin layer of black grains near 90',
o | i
—
L
140 Ly . [ 102-104%  Possible gravel lense-mod. consol. as core barrel cut five pebbles in place
- before blocking. HNo incr, in bit noise. Cobi-. -ize prob. occur in lensa,
& oY Mod, water loss. : 5
" T 106 1174 Lost most of sample through possible fauli material, . _
® 104-117.4 S5 and distributed silty matl., v. coarse gr., pebbly but w/incr yellow-bra colar

e

127.0-127.5
126.0-131.8
131.B-136.6

136.6-

from both yellew silt and yellow rock detrites. Orthoclase from pabble cettings,

117.4-127.C Poss. fault zone. Good recovéry of "squeezed” matl, plastic claystore & silistone,

mottled med. bluewgray to olive-brn, I orange-brn w/ v.f, to med. gr. $S interbeds.
Slickensided joints, low tc high angle-65°. 6" bed (7) of hard. med. gr. S8,

olive-brn 119.4-120.0',120,0-120,4 highly slickensided claystone, Micaceous 8§ (1207).
Granite {7} pebble 121.7'.

122.5-174.8 Hard SS fragments (27 dia}, not bedded, in irrag. sh, 60° dip at 126.0 appears to he

bedded. Core is predom siltstone.

fong of granite pebbles and granular size sandstone, White pebbles in olive brn,
matrix,

Tioht fault @ 128.0 W/50° dip - truncates bedding 70°-75° dip. Li. gray 55 blue-gray
& orange-brn siltstone below fault,

fault zone. Frags. of 55, granitic pebbles in slickensided tlaystone,

Yelluwjbrown to olive-brown plastic.

Biack claystone W/slicks at 60° € 137.0. Broken S8 frags. {Lt. gray) to 1421,

55 is calc., very hard. '


djankly
Text Box
ES-1


Y]

-

102 F1. £, £ Heridian
tecation 260 Fr. W, Rie. 11

Hdle i, ES'l

Page 3 of J

108 - el

" "4-0T7 So. Pasadena Foniersy Road iv Columbia

UKL of R4 {10-1-71)

toogged by

Al P

rmer

ORILL Lo
Ft., Righi, Left bround Elev. Depth 351
Type of Drill_Core  Groundvater Depth 30¢ Date Completsd  6/28/73

perched (7)

DESCRIPTION AND REWARKS

L6

Rt

260

2110

160, 6-164%

164+-172.7

Seme matl. w/bedding visible below 1472t - dips 50°-55°

Core is predom. dark grayish black claystone andfor siltstone,

slightly plastic, possible carbonaceous, vl t, to med. gray, hard, limey,
micaceous Tine gr. S5. 8Bed of hard 5§ 1-1/2® thick & 145'. S5 & 145.2
dips 45° and cut on skew by shear dipping®:5%. Silickensided joint 55°

at 1467, 147" - Sh/ss dip 57° SS{dry) is dark gray o grayish black w/
1t. gray blebs, silty, v.f, gr., mice., very hard, limey,

148! - fault cuts interoedded ssé sh. dips 70°, SS frags in sh 148-148.5.
149.5 - 55 bed dips 82°. Fault on skew dips 25°,

150 - dips up to 85°,

151 - 152 Good exposure in core of sh. w/ 1t. gray SS, dip 78,

152.5 Apparent fault - broken SS. .

152.5-153.0 83~ Lt. grey, hard, limey, 60" dips, shows 2 healed offsets. .

153154 Broken zone w/high angle joints.

154155 High angle dips appear to be warped, 70° dip @ 155¢.

156-157 Folded beddiny. Oirection of high angle dip reverses in core
158-159.3 Badding overtirns - 70° dip € 258 to (reversed) 70°, 85°, then
85° @ 159.3  Predon. dark grayish black silstone w/ med. gray limey 5§

laminations 1/16 to 1/4" thick to 160.4. Slitks un bl, sh - 80°-85°,

Sandstone, med, gray w/coglified (7) coztings. Limey joint 75°,  Appar.
X-bedding, Fine to med, gr. Some horiz. slicks, on shaley, high angle shear,
Interbedded carb. sh. & silstone w/ some thin 53 beds and zonss of crushed SS.
Bedding nearly vertical, warped. Sharp warp at 171 ft, Drag fold?

172.2-178.0 85 -Lt. to med. gray, med. to coarse gr., limey, v/ lenticular zones of

squeezed, irreqular shale partings, 65° dip.

176.0-192.7 Warped shiss. Shale is slickensided, irreg.  SS is partly broken and displaced.

fioist, plastic gouge (7} black clay (2%) 6 183' SS/SH contact nearly vert 183,72 -
184.1. S5 fragments 186.1-184 4, 185, 31854,

Sheared bedding dips 30°, shear 72° 8 186.4'. Low dips 10-30°, 185-186"

188, 3-188.8" 607 dip; @ 18%.0-189.5, 55° dip w/ab 90° change in bedding strike,
151.0-192.7 Core w/409 SS is chaotic jumble of platy S8 frags, in shale,

192.7-195.5 Shale (claystone), as ubova except becding vert., irreg. 5S. partings.
195.5-198.0 Shale, as above, bedding obscured. ‘
196.0-198.7 Shale, dark grayish black W/S5 partings, 65° dips.

198.7-206.7 Core distinct by high degree of broken, rehealed beds of shzle claystone,

siltstone and SS, Dip 60° & 202.5' on broken bedding.
Betw. 203,5 and 205,0, dip reverses almost 180°, §5° dip & 2057,
Betw. 205.5 and 206.7, dips horiz. to 10° in shattered, displaced beds,

206.7-218,0 Shale ¥/SS fragments. Irregular bedding W/dips steep where intact.
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DRILL 106 . TR - QRAEBIT

CUASYT So. Pasaderz ¥orterey Hoad o Columbia
2 st fL f Reridian

cotation 300 ft, &, Re, il 7i., Right, Left Ground Elev,_ 725 Depth 351

Lugune by AL Parmar Type of Drill_Core  Groundwater Depth__30'  Date Completed  o/28/7:

perched (7)

. OEPTH LOG DESCRIPTION ARD REMARKS
{ \\‘ ; Same matl, as. above.
\! Poss. dip 70° & 215.0¢
Irreg. dips up to 90° 217-2181

\ - H

2 e \ \ 223.0-223.9 Core shows 30° & 35° dips but in opp. dir.

) Brag folding or faulting (7)

Ao 225.0-227  Poss, vert, dips in part.

{ f j 218.0-278 Core drys toohard, tough claystone. Scatiered SS. frags.

_ ] ) No visible reliable bedding. {laystone is dark, to med, gray, broken, out of place,
2u ] ] Pyrite in 55 & claystone.

o Bip 70° (1) & 235! -

& v Dip 60=65° (1) 6 247 o

| Lore is primarily a rehealed section of fault gouge-breccia w/bedding indistinc%}
f/ &y g .or destroyed,

240 / J/ Pyrite in 55 @ 243.8

251.5-256 Core is so near black, appears to contain lignite or oil-stain.
No detectable smell. Pyrite

(ﬂg L 256-258 Wapred zones 60° - near vertical.
26 \ \ ( ) 260-261.5 CGrushed S5 & Sh.
_m—‘;& 761 bood sample of S5/Sh breccia recemented, with later cycles of
\ﬂ crushing and rehealing.
__.\\ { 263-264 Apparent vertical dip id claystone
\@ ( 265.5-267  Apparent vertical dip in claystone
270 I Photooraphed boxes 29 thru 30 8 & ¥ & color.
K 274.5- Slicks in claystone, '
\ 275 Poss. 85° dip.
_k \ 278-351  Core consists largely of S5 breccia in steeply dipping claystone,
\ 278 - Iridescent reflactions in secondary chalcopyrite {?) in SS.
\ Core sections are firm and strong when dry.
280 9 f J 278.5-279.5 Vertical dip.
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E, of Bea {10-1-71)

Coaguaad By ki Parmer iype of Drill  Care  uroundvater Depth 30" Date Completed  6/28/73

perched (7}

% LIRTH LOG DESCRIPTION AND REMARKS
s
280 f/ 5} _ Core continues as rehesled fault zome w/at least 2 cycles of squeezing, crushing and
// o rehealing, Approx. 20~3°% of matl. is SS fragments that range from v.f. or. ie
] 45 med, and coarse gr., calc. Some §S has bl. shaley partings, some w/q pariings,
/Q / calcite vein in frag., @& 285.4t. |
_— ji//2> Core lacks any sec. veins - as late stage fracture fillings.
CF 289.3 - Joint in S3-60' - has diagonal (strike-slip) lineations,

;>/ 207 - Coring cut & 55 frag 7" long.

W00 _ i 'f/ 301 - 55 frag. - crushed and recemented - 5" long, Core is dark, brownish
// to grayish biac w/up to to 40% S5 fragments. .

i 302 - Possible dip 76°.

] Jd éj 303 - 3110 - 30%-40% crushed S5 {up to 6" pieces). Fee open cracks.

U / 0/
0

i

311.4 tUpen fracteres in S piece, No clay or other filling.

. :;f 315.8 85 fragments, fine gr, abut, wmed. gr. few calcite frags,
/ ) _ ~
320 // J22.5-325.C Claystone is softer, poss, moare recent goige.
/// " Poss, 78-90° dip € 373.
/9
330 . /; (/{ 332-335 Vertically sheared $S.
440 / {ore betw. 346-351 - Rehcaled fractured 55 & SH beds w/numerous offsets.

351.0 ~ Bottom of hole.
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1'%, of { Fremont, 210! 1. of { Buena fista

cztion Ft., Right, Left brovno Elev._ 745 Depth  j0é
Loded A, L. Parmer Type of Orill  Core aroundwsier Depth late Completed I18/73
DOPTH LOC DESCRIPTION AND REMARKS
Hole was drilled w/ rock bit to 1207 except for core runs at 50-55', 75-80, 100-105¢,
R No recavery except for cohble in 100-205T run, Material to 117! prob. pebbly sznd.
é .
) G
100 6
o
1i0 ®
s
..-'/7"
20 {/{ I/ 120-125Tertiary sed, rock, siltstone, 5S¢ claystone, irreq. bedded, med. Firm weathered, motiled
// blue-gray to yell-brn, olive-ben, w/ orange streaks. Foss. dip 8 121" at 65°. Lore breaks
‘/ ;, on cross-joints, 50° to 65° dip w/ slick surfaces. Soft wea.SS § plastic clay 121.125¢,
féza?/ 85 is ora-brn to 1. gray<brn, fine to med, gr., non calc. Poss. lignite (not bedded) & 175!,
/ 125-125.8 Same matl., less wea. Bedding dip & strike change within 1/2 foot, Dip & 125.3 is 47°,
) / f - € 125.9 65° o/ est. 70°-80° tnenge in strike bearing. 126.5'-127' strike change ab, 80° .
o] /,Cg;/ from olive clay st, to silty §5 bed v/ poss, lignite.
_:g====5; 129.8-130.0 Karped, broken beds - vert. to 40° S5 around blue gray claystone
—Z—— 1130.0-131.85% - seft, massive, 25° dip (7} speckled gray & med. brn., silty to coarse gr.
- - w/qtz., some granule-size,
— . 1131814t Laminzted zone of thin interbeds of clayst. siltstone & S5, Distinctive colses - -
Lt gray $5, orange 35, olive to dark bra., some carbonaceous mil. low dips (12°},
140 Bedding warped, squeezed (7) in zones @ 132-133¢t. :
144,24 Probeble fault w/ soft 83 above, stesp uips below _
142.2- Same laminated matl. as above hut dips ¢3°, healed offset bedding, Slick break
145-143.7 @ 70°,, matl, is pradom. micaceous silistone {145-
130 dips ab, 800 € 140, Broken, offset beds
dip 76° & 152-153
o] 1155-158.2 55 - &s above, massive beds. Mod. weak; silty, fine to med. gr., speckled 1t. gray to
ﬁé%} med, brn,, olive silistone £ srange partings - BDD_dips,_ Bedding is broken, rehealed .
. 157.5-158.2 - bedding plant fauli]
‘ 158.2-160.0F Laminated siltstone and 55 as above, Rehealed faylt 50° dip & 159,8¢
160 Dip 90° 159.8-160.0",
/ﬁ// 160.0 Prob. a major fault; Rehealed breccia (160,0-150,6) on bedding 65° dip.
/ 160.0-163.0 Sudden change to unweathered matl, Interbedded dark grayish black siltstone
d shiny w/ mica(?}, carbonaceous, and dark gr, 88, fine gr.

Also claystone,
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IRILL 106 47206 -~ [Q&eB11

CieLA-07 So. fesadena. 117 W, of € Frenont, 210° N. of { Buena Vista

Location Ft-, Right, Left Ground Elev._ 745 Depth 30t
Louged w, Type of Drill fore  Grounduater Deptn Dzte Completed 7/18/?3_
i PTH DESCRIPTION ARD REMARKS
ind S5 is Ll gray partings as in £5-1 wf incr. calcareous cement {u/ inev, freshness) many small

Y

214

230

ault offsets {ava. 1/4%), Some coaly fragments {7} 161° carbonaceous clayst. breaks on
shiny surfaces 60° 8 162, 50° & 143 .
165.0-16%,8 S5 - v, toarse gr., soft, speckled gray & black. Base is J0-40° contact.
164,8-185.0 Interbedded 33, siltstone & claystone. Fine gr. mati. is carbon., nearly black.
First hard, limey. S8, 166.2-166.57, Soft, v.c. $5(166,5-167.8'). Same as above 55 @
163-164.8. 60° dip at 169.5' g 172 core is not nearly as firm and competent as in £S-1
claystone. CLore predominately micaceous siitstane (173-180') w/ lesser amounts.of 55 &
claysione. Dark grayish-black, Dips - 57° @ 174.5', 45° @ 175.5, 30° @ 177!, poss.
257 B 1787, 65° 78 178.51, 45° @ 179,50

Bedding is warped, offset by minor faulls 180-180.3, Gips 30° to 65° 180-181, then
steepen to 75°-B0°, Core at 183, 5! has”tinywvert.4tolflat~faultloffsets,‘l/B'fﬂ'lf&", B
nornal & reverse iypes. 55 jc sligiitly calc., soft.

185-194.5 55 - pradom, w/ partings of bl. carbonaceaus siltst, § clayst. Top 5S 185-186' is V.C.
5r., silty and v/ granules, Mod. gray w/ 51, gr., all 55 sl. calc. Bedding steep, irreg.
due to Squeezing and small folds & faults. Dip 557 on faulted contact € 187, Dip @ 101!
is 78-80°, SS is predom. silty, med. gr. & med. to dark aray,

- W94.5-219.8 Interbedded S5 & sh., same char, as above, Dips 60-80°, varped, fault offsets. Many

small {i/89-1/4%) chunks of lignite 201'-203', Bedding shows stronger displacements and
more breakage below 1947,

At 214.8-215.0 5S - hard, calc., med. or.lt. gray

Dips of 80° at 219.5" overlie fault w/ 30° dip

719.8-245 55 and sandy siltstone. Steep bedding cu?wby rehealed faults w/ fault dips about 45°,

55 is silty, f,0., hard above 224.5', med. to dark gray. Grades inte sandy siltstone.
Bedding remnants nearly vertical, (ore broke up (weak?) 224,5-227.0, Verticel, offset
bedding (228-235) in thin beds alternating between 11i. gr., v.f. S5 dark gray, silty,

med. gr. S5; dark grayish § brownish black sandy siltstone; and claystore. Core varies
trom hard to soft.
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Type of Orill Core Groundwater Dzpih

Ft., Right, Lef: g

fote No. ES"Z

L.
Tt

I~ Dagaid

round Elev. 745 Depth D¢

Date Completed  7/18/7%

O2SCRIPTION AMD REMARKS

?45.0-248,0 Darker than sbove siltstone § S5.

249 0-250,4 Fault zone (7)

e ,mEd_..gray SS. -

210 ,____.x{;égifijl

295.1-301. 4 Bedding is less distinct w

241.0~241.3 Shattered claystone, A1l matl, is unifo}mly fresh appearing; ne sec. alteration
242.5-244.0 60° dip truncates 30° dip which in turn is cut by 30° fault (7). Dips ab. P

below fauli., Prob, drag folding,

dark gray, fine to med. gr. Dips 60° to 9G°.

e b

Siltstone is sandy, nearly black, S5 is med. to

Distorted dark claystene u/f@isurieﬁfe&}SS béds. Major break.
250.4=274.2 Next core run has nearly vertical S8 § Siltstone bads w/ only slight warping and -

breaking, Alsc claystone, carbon. frags. Core is dark grayish b1, w/ streaks of Lt. to

3light twist in strike 259-259.8 w/ dip change 90° ta 75%. Core ic predom. S5 (260-264)
weak {o mod. firm, At least § zopnes of bedding displevement. Irreg, dips,

264.8- small fault offsei is horiz,
267.5- small fault offset is nearly horiz,

At 271.5- 60° dip in warped S5/ siltstone, Warped contacts to 274! W/ 5SS broken or

squeezed,

Badding may be overturned due to eroded (7) structures,

___/i;(;r’f 2Th.2-216 55, soft, dark gray, silty, fine to med. gr., speckled gray and black grains. Dip .60°,

276-295.1 Predor. siltstone, g/ 1t. gray SS partings. Dips 80% (277-278)

Between 280-289, thin beds of siltstone & S5 are squeezed w/ many minor fault offsets.

Core is firm,

Below 269 dip is ab, 90° u/_small faults ab, 45° dips at 290,6! and 291,17, Fault

v/ 30° dip at 2031,

/ white blebs of §3 3 small, black bleds of carbonaceous matl.

296.3-296.3 Recemented S5 fragments. Dip at 298,3 . 45°

Sandy siltstonas (pradom.) is dark,

00— J4/ ST 1301, =308 0 Steeply dipping, thin bedded matl, as above,
/ ; ¥ / grayish black, SS is Lt. to dark gray, silty fine to clean, med. gr,
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Al Parmar

Tuge 1 a7 B
Uil Lo G706 - (4453}
K. £ Magnolia, 2001 K. ¢ Fairview
Fio, Left__ ¥ Groend Elev. 700 Depth i,
Type of Orill fore Erounduster Jepih Daie Completad

e

F DEPTH LG OEGCRIPTION AND REMARKS
. ¥
o .
— b O-250E Pebbly send.  No obvious change in character,
o o Same clay seams,
g . Material is granitic outwash of pedbbles, sand & silt,Rock bit cutfings and washed,
—— "8 Orthoclase fragments are prominent in cuitings,
E
el
— 5 .
o ¢
& .
240 _____“,ui_ ;L;,' 240-24%  Cutting change - weatnered granodiorite, primarily reduced to clay minerals.
v 1 264-250  Granodiorite - coarse gr. core had bluish shade and probably is same as B
"blue-rock® noted-in water well C23f, located 2 blocks south at depth of 254 fegt
) ‘ In lab, core is grayish orown. About 60% L%, gray, 303 yellow and green, 10Z
X greenish black, Core is soft and weak. Uniform grair size. VYery little
quartz or miga.
Jlr ] B, 1-257 Hard, fresh granodiorite. Light gray vfest. 30% ferro-magnesium minerals,
3 Probably blocked off in run, More veathered tc o
' 209-302.4 Granodiorite - dark bluish gray, coarse grained, OSofi, highly wezthered,
. X Slov coring tine ( wp to 7 min/ft) although oranadiorite continues o be mushy.,
: o Rack bit to 299¢, [{ore is very clayey oranodiorits (299-304),
o %
fx
_ A
i
. 3
300 ¥ d 043060 Quarte vein ufnica & 303.47.303.5¢ purplish aray zone w/é50 contact w/lt, gray
W1 ox }gﬁﬁﬁ g, clayey rock. Possible fault gouge.

T TA 174 op
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_ Modified from United States Bureau of
g WEATHERING DESCRIPTORS Reclamation, Engineering Geology Field Manual. RQD LOGGING
% = Descriptors Diagnostic features
o w - - - - n n
. s Chemioal weathering-Discoloration Grain boundary condiions Texture and solutioning General charaoteristics
i (2') (disaggregation) primarily (strength, excavation, etc.) § L=10"
= g Fracture for granitics and some _— =
ol Descriptive term Body of rock surfaces 1 coarse-grained sediments Texture Solutioning Is‘gﬂgéhcfre >4 inches
[01] h
; : ; : : f i Hammer rings when crystalline _ pieces
- B Fresh y)t()idcflzsecdoloratlon, not I(;llpoc)l(li%%?ilggatlon N.o separation, intact No change. | No solutioning. rocks are struck. Almost always RQD = Total oore rom Tenath
2 g8 o ’ ) (tight). rock excavation except for ®| L=0 g
2 813 8 naturaly weak or weakly cemented 1 8 5 | Highly weathered
o S é g rocks such as siltstones or shales. 8 8. ggSﬁdnnoés@?gtquirement
zZ ightly weathere x
- cle . Slightl thered 5
O 2 to fresh ©
= £ = - - - (e 10+75+8 100%
':: z 8 g Slightly weathered Discoloration or oxidation Minor to complete No visible separation, Preserved. | Minor leachin Hammer rings when crystalline s RQD=——"————X o
e s E s is limited to surface of, discoloration or intact (tight) of some soluble rocks are struck. Body of rock > q =0 ! ) 48
w g Z 5 8 or short distance from, oxidation of most ght). minerals may not weakened. With few exceptions, % Centerline pieces
o FS 8§ _3% fractures; some feldspar surfaces. be noted. such as siltstones or shales, <4 ﬂ?d hclighly o
o] © 8 2E crystals are dull. classified as rock excavation. 73 weathere m
e s I
O 58 Moderately to slightly Q
Z ges weathered © z
e [ - - — - - - A - o i © _ £1o .
o 8 Moderately weathered Dl!t500|0l'aftlon ?l' oxidation All fracture Partial separation of Generally | Soluble minerals roacl‘,rl?smairensr;?usc\lg’. §gd‘§,r§ t?oglleis <| RQD = 53% (fair)
o extends from fractures surfaces are boundaries visible preserved. | may be mostly slightly weakened. Depending on &
Wl usually throughout; Fe-Mg discolored or : leached. fra%tu%ng Asually is henaing L=7.5" )
©) N fmeiggragrs(?rritélussgyr’e oxidized. excavation except in naturally i
@) 2_ " par cry: weak rocks such as siltstones w
E 5 - g g cloudy. or shales. t
S8 3 5 g¢@ Intensely to RQD
2 Ex 2 Fogs dorately weathered o L= 1| (RoCK QUALITY|DESCRIPTION OF
| E E 8o moderately weathere: T
- - %8, 3 2 E% ; ) ot ] ) . Dull sound when struck with <4" F~| DESIGNATION) | ROCK QUALITY
2 §2¢ 2 § oE Int I thered Discoloration or oxidation All fracture Partial separation, rock Texture Leaching of QO
£ BE282 EolfS, ~ ntensely weathere throughout; all feldspars surfaces are is friable; in semi-arid altered b soluble minerals hammer, usually can be broken z
£ 55grs seEse o and Fe-Mg minerals are discolored or conditions granitics Shemical may be complete with moderakt)e tl‘-) Rteﬁvy mamé?l Mechanical w 0-25% VERY POOR
=~ @ = © 3 e n YONre .
g 8 288 85858 2 Zl)zgﬁg (t)c; glhag/nt]?cg?me gl)j:%zcii, friable are disaggregated. ;jigsr;n(tﬁg_ra— %ﬁ?ﬁgg{erg{ergn:?e to ’a)lrgrrreesrofow breal§ <_:aused ?(' 25 - 50% POOR
° | o : S : Ly weakness such as incipient or by drilling = 50 - 75% FAIR
2 z alteration produces in-situ dration, hairline fractures, or veinlets. process L=8" 5 o
© % glsagdgregatmg{t_see grain argillation). Rock is significantly weakened. " et 75 - 90% GOOD
2 2 oundary conditions. Usually common excavation. % 90 - 100% EXCELLENT
B u Veryrinterésely e T
777777 o weathere x
Goneoo] N = 2 Decomposed Discolored or oxidized Complete separation Resembles a soil, partial or Can be granulated by hand. Always L=0 P
< (%] throughout, but resistant of grain boundaries complete remnant rock common excavation. Resistant No recove Q
I < 3 minerals such as quartz (disaggregated). structure may be preserved; minerals such as quartz may be y o
° ° g may be unaltered; all leaching of soluble minerals present as "stringers" or "dikes."
2 tr feldspars and Fe-Mg usually complete. hd
s E minerals are completely
= 5 o altered to clay.
o =
§ 5 % g ® Note: This chart and its horizontal categories are more readily applied to rocks with feldspars and mafic minerals. Weathering in various sedimentary rocks,
5 2 5 2 particularly limestones and poorly indurated sediments, will not always fit the categories established. This chart and weathering categories may have to be
2 e ‘;’ ; modified for particular site conditions or alteration such as hydrothermal effects; however, the basic framework and similar descriptors are to be used.
§ 3 § s © Combination descriptors are permissible where equal distribution of both weathereing characteristics are present over significant intervals or where characteristics
- E present are "in between" the diagnostic feature. However, dual descriptors should not be used where significant, identifiable zones can be delineated.
% 8 When given as a range, only two adjacent terms may be combined. "Decomposed to slightly weathered," or "moderately weathered to fresh" are not acceptable.
% t Does not include directional weathering along shears or faults and their associated features. For example, a shear zone that carried weathering to great depths
&‘3 into a fresh rock mass would not require the rock mass to be classified as weathered.
§ These are generalizations and should not be used as diagnostic features for weathering or excavation classification. These characteristics vary to a large extent
based on naturally weak materials or cementation and type of excavation.
a 9 g
4 Z @
(o) 2
[y 2} g 2 Modified from United States Bureau of
g % "é § . % - % § @g FRACTURE DENSITY Reclamation, Engineering Geology Field Manual. ROCK HARDNESS/STRENGTH DESCRIPTORS BEDDING, FOLIATION, OR FLOW
3 2 o 2 @ £
3% 9 % £ 8 58 2 £z g %E - FRACTURE DENSITY - Based on the spacing of all natural fractures in an exposure or core recovery lengths in boreholes; Descriptor Criteria TEXTURE DESCRIPTORS
sS4y 3 § o & g Z § 3k g;( § excludes mechanical breaks, shears, and shear zones; however, shear-distributed zones (fracturing outside the shear) Descriptors Thickness / Spacing
[ - £ 4 o ¥ 3883 are included. Descriptors for fracture density apply to all rock exposures such as tunnel walls, dozer trenches, - N
g alE 58 g 182 % 32z22¢ outcrops, or foundation cut slopes and inverts, as well as boreholes. Descriptive criteria presented below are based on Extremely hard Core, fragment, or exposure cannot be scratched with knife or Massi Greater than 10 ft
0006006060666 borehole cores where lengths are measured along the core axis, for other exposures the criteria is distance sharp pick; can only be chipped with repeated heavy hammer blows. assive reater than
8 measured between fractures (size of blocks). Very hard Cannot be scratched with knife on sharp pick. Core on fragment Very thickly (bedded, 31010 ft
w A ?
5 . §ﬁ . o UNFRACTURED: No fractures. breaks with repeated heavy hammer blows. foliated, or banded)
z » gz IS} . i Hard Can be scratched with knife or sharp pick with difficulty (heavy .
8 %g S %% § . S u VERY SLIGHTLY FRACTURED: Core recovered mostly in lengths greater than 3 ft. pressure). Heavy hammer blow required to break specimen. Thickly 1to 3 ft
s = *
(ui EE g %E fo & é% E SLIGHTLY TO VERY SLIGHTLY FRACTURED Moderately hard Can be scratched with knife or sharp pick with light or moderate
g 'ﬁ o g 5 g 8 %2 3 SLIGHTLY FRACTURED:Core recovered mostly in lengths from 1 to 3 ft. with few scattered pressure. Core or fragment breaks with moderate hammer blow. Moderately 0.3to 1ft
hal Y « 0 < [ lengths less than 1 ft or greater than 3 ft. Moderately soft Can be grooved 1/16 inch deep by knife or sharp pick with moderate .
— — MODERATELY TO SLIGHTLY FRACTURED * or heavy pressure. Core or fragment breaks with light hammer Thinly 0.1t0 0.3 ft
@) o 53 & . . blow or heavy manual pressure.
Q o s 25 g ° . MODERATELY FRACTURED: Core recovered mostly in 0.3 to 1.0 ft lengths with most lengths . . . o . .
2 2 g 2y gg 2 8% 2 > about 0.6 ft. Soft Can be grooved or gouged easily by knife or sharp pick with light Very thinly 0.03 (3/8 in) to 0.1 ft
S ER gg 8252 2 ¢ g & c3 pressure, can be scratched with fingernail. Breaks with light to
A3 72 o2 a2 e 4 3 g gx % @ INTENSELY TO MODERATELY FRACTURED * moderate manual pressure. Laminated (intensely L han 0.03 ft (3/8
<o g2 22 ¥% x% & 4 3 2 - o . i ess than 0. in
Z|o gzez ot 3 8§ gg g (ke INTENSELY FRACTURED: Lengths average from 0.1 to 0.3 ft with scattered fragmented Very soft Can be readily indented, grooved or gouged with fingernail, or foliated or banded) (3/8 in)
E @ % E W Iﬂ@ I]]]]] e | £ 8 intervals. Core recovered mostly in lengths less than 0.3 ft. carved with a knife. Breaks with light manual pressure. l'\qllodllfled from EUmted Stateé;BulreauFofId M |
N[ RN B S . eclamation, Engineering Geology Fie anual.
i g « . %E VERY INTENSELY TO INTENSELY FRACTURED Any bedrock unit softer than "very soft" is to be described using ASTM D-2488 consistency descriptors.
_ w o ) . .
'g(_f Z> 2 5z & fs gg s 5 %m VERY ”\éTIiNSELY 'TRAChTURED' Core recovered mostly as chips and fragments with a few Note: Although "sharp pick" is included in these definitions, descriptions of ability to be
m> & 5 5 5539 ge ¢ )9 gé’ scattered short core lengths. scratched, grooved or gouged by a knife is the preferred criteria.
53 2 228237 2aig . . . . . )
& g 3oz % 25 3% 5% E% 2% ;% * Combinations of fracture densities (e.g. Very intensely to intensely fractured, or Moderately Modified from United States Bureau of Reclamation, Engineering Geology Field Manual.
g woE o & £6 35 26 36 36 :g to slightly fractured) are used where equal distribution of both fracture density characteristics
ul < FE y [ ® are presently over a significant interval or exposure, or where characteristics are "in between"
@ @ N\ E Im] @ E %g the descriptor definitions.
gs
o
] e s Ex E‘g %@ Notes:
5 f‘) § Lo gT E ]
(72 B = > S = i
>r 8 — 52 1. All elevations refer to datum shown on USGS quadrangle maps for Pasadena and Los Angeles.
(2) 8 EE Eég Newo 285 ‘§ 2 2. Discontinuities inclinations are measured with respect to the horizontal. Earth Mechanics. Inc DESIGNED BY DATE
i z g2 | 22| o s 3. Color designation and numbers are from the Munsell color charts for soils. w Sootoohical amd Eaavake ngneaig G- J. GUNARANJAN 03-13-06 ROUTE 710 TUNNEL FEASIBILITY
? i . . )
% £ 2 % ., B g E 4. Laboratory test data are provided in Appendix C of Technical Memorandum for Route 710 Tunnel LAYOUT BY DATE
85 2. | 25838 |[so Feasibility in Cities of Pasadena, South Pasadena, and Alhambra (Earth Mechanics, Inc 2006). 17660 Newhope Street, Suite E G. J. GUNARANJAN 03-13-06
ok 2 5 EEERES 22 5. Core photos are provided in Appendix B of Technical Memorandum for Route 710 Tunnel ) o CHECKED BY DATE
» 8 o - ) > e ™ . Fountain Valley, California 92708
9 &z > = - s Feasibility in Cities of Pasadena, South Pasadena, and Alhambra (Earth Mechanics, Inc 2006). 4 M. KAPUSKAR 03-14-06 LOG OF TEST OF BORI NGS NO 2
< & o & B Phone: 714-751-3826
= IER] 23 3¢9 4 APPROVED BY DATE
o R ;’ T ee Fax: 714-751-3928
Zs T 5




LEGEND OF EARTH MATERIALS (USCS) IN-SITU, LAB & FIELD
CONSISTENCY BASED ON ASTM D2487, D2488 TYPE OF BORINGS| TEST DESIGNATIONS i LEGEND OF BORING OPERATIONS
CLASSIFICATION FOR SOILS F POORLY.GRADED AﬁERBERG s S
According to the Standard ‘EI FILL MATERIAL SAND(SE') L] Izi‘;/:l"E?rg:‘?ION CHEMICALANALVSIS § Hole OD (inch
S
Penetration Test (ASTM D-1586) % GLAY (GL or CH) gfhé-gmnso @CONSOL,DAT‘ON ‘ Top Hole EI. : ole (inches) Top Hole E. B-No.
SILTY SAND (SM) ROTARY WASH Casing driven  ————» Description of material
Koo | Grandar | tevatvo | conesive [III] STt ertiky m or SANDY SILT DIRECT SHEAR Dry Unit Weight (pcf) Top of Run
(blows/ft) (blows/ft) E PEAT andlor CLAYEY SAND (sC) | A EEECTROMIC CONE A, DRY DENSITY Sample Number fiﬁﬂ?fﬁ'e Run Number REC=507%\
ORGANIC MATTER kA or SANDY LEAN CLAY/ SN 1S 62 [10 ©4, (o8 provious note) Core Recovery A RaDa0% 4 N Description
0-4 | VeryLoose <2 | Very Soft ﬁ St E COBBLES/BOULDERS AUGER BORING HYDROMETER o Golzdtz) Rock Quality of Material
5-10 | Loose 2.4 | son e (ORY) @ sieve nnivsis Penetration index (blows/f) —— Conformable materia Designation Index
11-30 | Medium Dense| 5-8 Firm E’g GRAVEL (GP) @ IGNEOUS ROCK N Sampler ID in inches B o material change s r
31-50 Dense 9-15 stiff m sy o E ig@xsh\mm = SAND EQUIVALENT Unconformable raterial ottom of Run
> el ense 16 - 30 Very Stiff SLAKE DURABILITY h:
” o >3 Zard g\h/;\(/EE{ (GC) §§§§ ggEﬁMORPHIC @ [B):DAIQI:SSD CORE UNCONFINED COMPRESSION o
Note: Visual classification of earth materials are based on field i i [ soi Tuse UNGRAINED TRIAAL
ote: Visual classitication or eal materials are based on field inspection
and are confirmed or revised with laboratory test results as necessary. @WASH #200 ROTARY(R) SAMPLE BORING (WET) W)
N 34°5'10.1" EMI-1
E 118°9'26.2" .
0 El 4455 ft 06-1 TOP OF BOREHOLE, Date: 19 Jan 06, Time: 9 AM 110
[ Asphalt concrete with silt, sand, and gravel base T [8012.511A 7] 14410KALXDS CLAYEY SAND with SILT (SC) (FERNANDO FORMATION):
4 - 10l0C very dense, dark grayish-brown (10YR 4/2), linear gray
~ 110 and brown at upper part, moist, fine- to very fine-grained
well-sorted sand, suggestive of decomposed bedrock with
pedogenic soil, medium plasticity clay
P o/, FUUTURIURRR R Sk brown Subanguiar io subrounded pea graveis
trace of siliceous shale fragments
1120 .. 2 OO
POORLY GRADED SAND with SILT (SP-SM): medium 34[1.4[12 |24 - 10|. dense, strong brown fo gray with moftled orange-
dense, orange-brown, slightly moist, fine- to @ brown (7.5YR 5/8 to 10YR 6/1), very moist, fine- to
coarse-grained sand, trace of subangular pebbles, £ very ﬁne-gralned sand, trace of coarse-grained sand
nonplastic, slightly micaceous and mica, trace of 1/8" siliceous shale fragments
........................................................................................ - TIOR3 TAATE) CEAN CLAY (CL)-hard darkyeTowshbrown (TOVR 474,
- [15Kuc moist, medium plasticity clay with few silt,
\ - [15 sparkly appearance
130
SILTY SAND (SM): medium dense, orange-brown, | [ 77 45[1.4[14 -5 T dark yellowish-brown '_(1UYR' 4/4)'Witﬁ'fr'!6ﬂléd'b'r'dWh','tir'éng,
i slightly moist, very fine-grained sand, trace of gray, and dark gray with a trace of reddish-
coarse-grained sand and subangular pebble, nonplastic, brown, medium to high plasticity clay with very
slightly micaceous little silt
= ettt iie i ie e, .';: ......................................................................................... —eeeiaiians 73 25 5A 1 5 . 1 5 ' ........ n’i edl.um. ’(o .hl_gh pl.ast.lc.lty C.I.aywl_tﬁ Iifﬂe s.l_lt .....................
140
POORLY GRADED SAND with SILT (SP-SM): medium o 45]1.4]16 dark yellowlsh—brown (T0YR 4/@) with _mottled orange-brown
dense, orange-brown, slightly moist, fine- REC=100% and yellowish-brown, trace of fine-grained sand,
grained poorly-graded subrounded sand, ROD=NA 1] medium to high plasticity clay

nonplastic, slightly micaceous Date: 20 Jan 06, Time: 4:29 PM

Hole was bailed dry @ 5:15 PM on 19 Jan 06

|7 @142": LEAN CLAY (CLY): very stiff, dark yellowish-brown (10YR 4/6 - 6/6) with

RQD=N/A minor gray, reddish-brown, and orange-brown mottling, moist, trace of silt and
fine-grained sand, medium plasticity clay, trace of hard pieces of oxidized
I_TI_JI r_ﬁ E claystone (additional 6" recovered)
7 &l 150 _\_
m . _ mitoY... REC=40% . lI74 N moderate.weathered, soft, massive,.unfractured................cccoveniinn
o - 132] POORLY GRADED GRAVEL with SAND (GP): very dense, o RQD=N/A
)_>| brown, slightly moist, weathered to highly ZE'
( \ o weathered, well-rounded granite gravels from pea-size o 1
mIT 3 " i :
g3e S =z to 1" diameter, nonplastic prd REC=100%
42 28 r?.l rOn '—A°4— —— @154": dark yellowish-brown (10YR 4/6) with mottled orange-brown, light gray,
=2 S . o | 1 b o] I et A 7, T and.red, few.rounded.chert.pea gravel, trace .of silt.and mica. (additional.3".
N olm 3 = recovered)
NR <= gl T T ]
a3 gl Py =
3 a3 8 g ; 2 2 REC=94%
a< 8 =94% .. f : o
Sson 18 R 5 @158" bedding dips 25
858 I8 160
g -~ E’ = 12624] '~ POORLY GRADED SAND (SP): very dense, dark brown e @ LEAN CLAY TO CLAYSTONE, Tight gray mottled with yellowish-brown,
59 ) i to gray, slightly moist, disintergrates to very REG=75% decomposed, very soft, nonindurated, thin horizontal bedding, moist, moderately
eF £3 coarse-grained sand, angular pea gravel, RGD=559——6— —\_%315&'10‘ d;;zg’.ﬁgo(‘j/‘{;)ssh'z%fgwn clay with very fine-grained sand
~ gl nonplastic : ! L
sm P @162": bedding dips 45 - 60°
] CLAYSTONE, grayish-brown with light gray and dark gray beds, moderately
e, e N WeHhEred, SO 1o MOdBrataly SOft; Ty baddad = e
RQD=1000}; —1H @166.1": bedd!ng d@ps 35- 50f’ (agditional 10" ref;overed)
H— .1": bedding dips 50°, oxidation along bedding planes
@167.1": bedding dips 50°, oxidati I bedd |
~—_
170 -100°
_ _ ... . BEC=100% o WAl 6)170.1: LEAN GLAY-TO CLAYSTONE, light-gray to gray weathering te stron
HEF 1IN POORLY GRADED SAND with SILT (SP-SM): very dense, RQD=100% brown along bedding planes, moderately weathered, very soft, thinly bedded
2=8[(93[®5 orange-brown, slightly moist, fine- to medium-grained sand, 25 - 30°, moist, plastic clay with trace of fine-grained sand (additional 3"
% = @ S|z trace of pea gravel and rounded gravel to 1/2" diameter, recovered)
glda|@2(QF trace of coarse feldspar and quartz sand, - - -
oG2S co L al ; REC=100% ——@173.6": CLAYSTONE, light gray to gray weathering to dark yellowish-brown
NI EEE nonplastic, slightly micaceous Rab=T00% 1 (T0YR 4i6), intensely weathered, soft, poorly indurated, thinly bedded @ 50 -
2 8 B | e B S SR 55° dip;slightly- fractured; -widely spaced (additional-6" recovered)- -+ -
z |z T~—@175.6": bedding dips 45°
2 2 REC=79%
SELh ——@178.1" light gray to gray weathering to brown, thinly bedded @ 65°, "sparkly"
180 RQD=77% grface ongfresgh fnyactugre Y 9 Y e Y
o o o o
> > > > .. — et iiei i ieiiie e py P— E o e . | . 1 B . H a o o .
lgtgn|gn POORLY GRADED SAND (SP): very dense, brown, batcng planas. rderately weatharao very soft Ismnated badding & o5 - 60°,
|3 | slightly moist, coarse-grained subrounded to REC=100% very slightly fractured, extremely widely spaced, clean, breaks easily under
S = S subangu]ar sand, trace of granite pea gravel, RQD=96% _\_manual pressure
nonplastic @181.6": bedding dips 30°
%1“ ] @186.1": gray (2.5YR 5/0) weathering to yellowish-brown, laminated bedding

dips 60 - 70°, breaks easily with handling
—— @188": dark gray (2.5Y 4/0), fresh claystone

80 : 190 Rec=100% .. ||| _ . .
- - - - - — - BeE=rane— 13— 1—— @190:1": dark-gray; fresh; very soft; laminated -beddin - 45%,-very-slightl
[33[14]8 [f1f - [18 SILTY SAND with SILT (SM): dense, brown, slightly moist, RQD=100% H %ctured, very%vidyely space?:!r,yclean, "sparkly" surfacegc.)((r?fresh fr(-:lrgctu?esy
very fine- to medium-grained sand, trace of subrounded — (additional 3" recovered)
to sun_angulallj pheila gniave_l, plredommantly quartz, feldspar, TE——@192.6": slightly weathered, massive bedded dipping 20 - 25°, poorl
and micas, slightly plastic clay REC=25% 1 indurated, unfractured, extremely widely spaced, not clean, parting @ 20 -
SRt 14— 25°
REC=19% =
rap=19% > @9
90, A 1200 ] e IO TS OO OO
50/3"[2.5[9A POORLY GRADED SAND (SP): very dense, pinkish- %15 = 200.6" fresh to slightly weathered, very thinly bedded dipping 30°, very
brown, very moist, medium- to coarse-grained QD=100% slightly fractured, (additional 28" recovered)
angular to subangular arkosic sand, gravels to @201.1": BOTTOM OF HOLE, Date: 21 Jan 06
1/4" diameter, nonplastic, slightly micaceous,
stream alluvium
Notes

1. Borehole diameter was 3g" between 0 to 140’ depth and 5" between 140' to

36[1.4[10 |7 -[27] ~ CLAYEY SAND with GRAVEL (SC): dense, dark yellowish- bottom of hole.
brown, moist, fine- to coarse-grained subangular sand, " " . . e
trace of granite pea gravel, trace of rounded gravel 2. SPT sampler used was 2" OD and 1.4" ID. California Modified Sampler used
to 1/4" diameter, slightly plastic clay, gravels comprise was 3" OD and 2.5 " ID.

light-colored & dark brown shale and granitic-dioritic rocks 3. An automatic trip hammer system using 140 Ib weight and 30" drop was used

L o to obtain blowcounts.

4. 23" diameter core was obtained using dual-barrel Geobarrel 101mm coring

system (2.5" ID, 312" OD) from 140' depth to bottom of hole.

g 5. Groundwater level was measured at 66' depth on 20 Jan 06 after waiting time
......................................................................................... Of 14 hOUrS
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CONSISTENCY
CLASSIFICATION FOR SOILS

According to the Standard
Penetration Test (ASTM D-15:

86)

LEGEND OF EARTH MATERIALS (USCS) IN-SITU, LAB & FIELD

SPT sPT
N-value |  Granular N-value | Cohesive
(blowsift) (blows/ft)
0-4 | VeryLoose <2 | verysoft
5-10 Loose 2-4 Soft
11-30 | Medium Dense| 5-8 Firm
31-50 Dense 9-15 Stiff
>50 | VeryDense | 16-30 | Very stiff
>31 Hard

BASED ON ASTM D2487, D2488 TYPE OF BORINGSJ TEST DESIGNATIONS

fa™ POORLY-GRADED " .ATTERBERG LIMITS
‘EI FILL MATERIAL e s/?ﬁn (sp(); ° ggﬁégz%ON @
7 WELL-GRADED CHEMICAL ANALYSIS
Z CLAY (CL or CH) SAND W)

@ CONSOLIDATION

SILTY SAND (SM) ROTARY WASH

[III] SILT (ML or MH) m or SANDY SILT DIRECT SHEAR
7 ELECTRONIC CONE

PEAT and/or P74 cLavevsanp(sc) | A
E ORGANIC MATTER or SANDY LEAN CLAY PENETROMETER MAX. DRY DENSITY

WELL-GRADED HYDROMETER
ﬁ GRAVEL (GW) E COBBLES/BOULDERS| AUGER BORING

(DRY)

E POORLY-GRADED @ IGNEOUS ROCK @ SIEVE ANALYSIS

GRAVEL (GP,

©P =] TesTPIT SAND EQUIVALENT

SEDIMENTARY
ROCK
[333] meTAmMORPHIC
1222 R

SILTY
GRAVEL (GM)

CLAYEY
AR GRAVEL (GC)

SLAKE DURABILITY

@ DIAMOND CORE
BORING UNCONFINED COMPRESSION

UNCONSOLIDATED

Note: Visual classification of earth materials are based on field inspection
and are confirmed or revised with laboratory test results as necessary.

=] soi Tuse UNDRAINED TRIAXIAL

WASH #200

Top Hole EI.
Casing driven

Sample Number
Penetration index (blows/ft)

Sampler ID in inches

ROTARY(R) SAMPLE BORING (WET)

=/

¥] Location

E—

LEGEND OF BORING OPERATIONS

Hole OD (inches)

Top Hole EI.

B-No.
Description of material

40[2.5[12

fDry Unit Weight (pcf) RT:ZO:“Rb::

% Moisture un Nu

Soil Test REC=50% »

o2 [01Q)+- (see previous note) Core Recovery _ RQD=40% | ¥ Description
of Material

Rock Quality
Designation Index

Conformable material
change

<«——— Unconformable material

material change Bottom of Run

change

CORED BORING (WET)

mIu
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EMI-2

06-2 T0OP OF BOREHOLE, Date: 26 Jan 06, Time: 8 AM

N 34° 6' 54.4"
E 118°9' 58"

Asphalt concrete and base

POORLY GRADED SAND with SILT (SP-SM): medium dense,
dark brown to brown (7.5YR 4/4), dry, fine- to medium-grained
sand, occasional rounded pebbles up to 1/4 " diameter,
nonplastic

130[20]
130[20]

POORLY GRADED SAND (SP): medium dense,
strong brown (7.5YR 4/6), slightly moist, fine- to medium-
grained sand, nonplastic, slightly micaceous

trace of rounded gravel to 1/4" diameter
POORLY GRADED SAND with CLAY (SP-SC): dense, dark
yellowish-brown (10YR 4/4), slightly moist, rounded-granitic
gravels to 1/2 " diameter, nonplastic, micaceous

130[32

130]32] trace of rounded granitic gravels to 1/2 " diameter,

slightly plastic clay, micaceous

POORLY GRADED SAND (SP): very dense, dark brown to

brown (7.5YR 4/4), moist, medium- to coarse-grained
subangular sand, trace of pea gravel, nonplastic

POORLY GRADED SAND with SILT (SP-SM): very dense,
dark brown to brown (7.5YR 4/4), moist, fine-grained sand,
nonplastic, micaceaus,. rig. chatter and.abundant cobbles.. .
between 54' to 60' depth

135[31] ~ POORLY GRADED SAND (SP): very dense, dark yellowish-

brown (10YR 4/4), very moist, fine- to coarse-grained
subangular to subrounded sand, subrounded pea gravel,
nonplastic, micaceous, abundant rig chatter from

67' to 70' depth

- [17] "~ POORLY GRADED SAND with CLAY and GRAVEL (SP-SC):

very dense, dark yellowish-brown (10YR 4/4), moist, medium-
to coarse-grained angular sand, abundant angular to
subangular pea gravel, clay-rich layers up to 1" thickness,
micaceous

100

i T 135[18KDS)SILTY SAND (SM): very dense, yellowish-red (10YR 4/4) to
1. 135]18] yellowish-brown (10YR 4/4), moist, fine- to very fine-grained

well-sorted sand, nonplastic, slightly micaceous

moderate rig chatter from 84' to 88' depth

- 127 LEAN CLAY with SAND (CL) (MONTEREY FORMATION):
hard, strong brown (10YR 5/6) with minor yellowish-brown

mottling, moist, medium plasticity clay, some shearing

50/3"[2.5]10

110

yellowish-brown to dark yellowish-brown (10YR 5/6 - 4/6).
(probably weathered Monterey formation)

— '[B8[0" 14111

‘inférbéds, frace™”

of fine- to medium-grained sand. Likely very weathered bedrock
with faint bedding dipping 45°

(¥) HLd3A NOILVY.13IN3d

| 200

REC=100%.

REC=100%

RQD=N/A

Date: 27 Jan 06, Time: 8.46 AM

'

RQD=17%

RQD=17%
REC=0%

REC=100%. 4

REC=50%

REC=83%

RQD=35%- - -

RQD=0%-----

RQD=13%- -

RQD~60% -

REC=100% 1

RQD~55%

REC=100% ;|

REC=100%. 1

REC=100%

REC=100% 1

REC=95%

REC=100% 19

REC=98%

REC=72%

RQD=0%

RQD=8%

RQD=56%

REC=88%

REC=98%

REC=88%

REC=98%

RQD=72%

REC=98%

RQD=40%

RQD=78%- - -

RQD=53%

RQD=19%

RQD=65%

RQD=37%

RQD=72%

5 \
204

Notes:

@112": SANDSTONE/SILTSTONE/SHALE, mottled light gray with gray, intensely
_/_ weathered, soft to very soft, laminated to very thinly bedded @ 50°, moderately
fractured, moderately spaced, moderate shearing along bedding planes, calcite
veins. Likely Monterey formation
@113.5": joints @ 40°, smooth
@115 SANDSTQNE/SILTSTONE/CLAYSTONE, light gray to.yellawish-brown,

intensely weathered, soft to moderately soft, laminated to very thinly bedded @ 65°,

intensely fractured, very closely spaced, smooth to moderately rough, crumbles and
disintegrates upon handling. calcite veins and lenses.
116 - 117'": used tricone bit to advance 1' through very hard interval
interbeds, intensely weathered, soft to moderately soft with some hard interbeds,
------ bedded @ 30°, very stiff yellowish-brown high ptasticity- wet clay-with-sand- -
_\_ SANDSTONE/SHALE/CLAY, é;ray to yellowish-brown, moderately to intensely weathered, moderately hard
\@120.5': soft, sheared siwale/clay section

@121': SANDSTONE (TOPANGA FORMATION), grayish-brown to gray, moderately

hard, coarse- to medium-grained, moderately sorted

moderately weathered, moderately hard, joint @ 45°, intensely fractured and
\ recemented, encountered numerous calcite stringers @ all orientations
_\_@126.5': joint @ 40°

well indurated, fine- to very fine-grained, bedded @ 45 - 50°, slightly fractured,

\ " ‘moderately to widely spaced; thin; smooth to"stepped. Likely Topanga formation

@127.5": joint @ 35°, smooth

@129": joint @ 25°, smooth, numerous calcite stringers and rehealed fractures

at all orientations
@ﬁ1 34.5" moderately to highly weathered, soft, fine- to very fine-grained, highly
S

——@118.5": yellowish-brown with gra%/t to light gray and very dark brown to black
to very soft, very thinly bedded, zones up to 1.1" thick of highly sheared sandstone and shale in clay matrix
"&”@122’.5":%‘@'1])’/' sheared stiff clay mafriX with broken 'shalé’inclusions
SANDSTONE and BRECCIA, olive gray, moderately weathered, moderately hard,
@128": joint @ 15°, stepped, siliceous coating

granitic material

——@137.5" intensely weathered, very soft, sheared and recemented, crumbles
with handling, very stiff clay matrix

\@138.5': joint @ 45°

N —@139': CONGLOMERATE; -gray weathering to yellowish-brown,-mederately-weathered,

_\_hard, rounded, granitic clasts to 1.5" diameter, joints @ 45°, clean, slightly rough to smooth
@140'" intensely weathered, sheared and recemented sandstone

T~—VOLCANIC, brown to yellowish-brown, intensely weathered, soft, fine- to
medium-grained, intensely fractured, closely spaced, smooth to moderately rough,
manually friable, crumbles upon handling

_\:@.1 43.5". .moderately. to intensely. weathered.. soft to moderately. soft
@144": olive gray weathering to brown and reddish-brown, slightly to moderately
weathered, hard, fine- to medium-grained, abundant calcite stringers
@ 147" gray, fine-grained, very hard rock (run drilled very slowly
joint @ 65°, smooth

_.@.1 50 ]O1nt @.6.39; .heaied; filled with-caleit@- -« --coeveerierie

——DIORITE / GRANODIORITE (Basement Rock), brown to yellowish-brown,
moderately to intensely weathered, moderately hard, phaneritic, grain size
up to 0.13", poorly indurated

" joint @ 85°, smooth, oxidized

@155.5": joint @ 35°, polished to smooth

moderately weathered, moderately soft to soft, phaneritic, heavily oxidized joint
surfaces, slightly to moderately fractured, numerous healed fractures
———@158.5" joint @ 55°, moderately rough

“>~—@159": joi

N

—@159.8" joint @ 62°, clay filling

@160.3" joint @ 60°

@160.5": joint @ 30°, oxidized

@161" joint @ 5°, smooth

brown to yellowish-brown, moderately to intensely weathered, soft, poorly indurated,

— _‘_\:phanen , numerous rehealed joints, breaks easily with handling
X \@163‘: joint @ 85°, slightly rough

@164.1": joint @ 50°, rough, no filling
@164.6": joint @ 50°, rough, no filling
\@166.1‘: very soft, inteqsely fractured, appears to be partially sheared and recemented
\@168.1': joint @ 50°, slightly rough
N.@1 68.6": jaint. @. 50°,.smoath,.mafic inclusion. 8". diameter. @.169'.depth
@169.6": horizontal mechanical break, rough
T—@171.1" joint @ 48°, smooth with striations
“light yellowish-brown to very pale-brown, moderately to intensely weathered
@172.8": joint @ 75°, slightly to moderately rough
@173.3": joint @ 40°, rehealed

@174.6": mechanical break @ 33°
@175.1": rehealed joint @ 58°, ¥4 " wide
@176.6": subparallel mechanical breaks
brownish-yellow to yellowish-brown (10YR 6/6 to 10YR 5/6), intensely
--W - - -weathered; friable;-angular-to- subangular-coarse-grained sand,-moderately -
fractured, oxidized joint surfaces, moderately spaced, slightly rough, some
potential mafic clasts,
@177.8": joint @ 59°, moderately rough, slight foliation or striations
@178.3": joint @ 55°, moderately rough
@178.6": joint @ 55°, rough
-@179:1': very -soft;-numerous incipient fractures-generally- oriented @-55 to 65°,
potential foliation and joint @ 63°
moderately to intensely weathered, soft, partially healed fractures @ 60 to 90°

K _\_.@1 73:6'; joint @ 55°, oderately-FOUGR: -« - rvrrmreeerimiie e
oo \@174.3‘: rehealed joint @ 46°, 2 " wide

@183.6": mafic inclusion up to 5"

intensely weathered, very soft, nonindurated, alteration of feldspars

.. (additional 2.recoverad).... ...t
@187.1": joint @ 10°, clay filled, 1/8 " thick

@187.6": very soft, intensely fractured zone, 2" wide, possible mechanical fractures
@189.1": dark, mafic-rich band @ 45°, 3/4 " wide,

@189.6": fracture @ 65°, slightly rough

@189.8": fracture @ 60°, rough, oxidation on surfaces

-@190:1': horizental -mechanical break; rough
intensely weathered, soft, moderately fractured, alteration of feldspar to clay, rock
appears to be foliated, horizontal foliation

@193.1": mechanical break @ 20°

@193.8": joint @ 75°, moderately rough, thin clay coating

@194.6": mechanical break, stepped

-brownish-yelow to yellowish-brown (10YR: 6/6-to- 10¥R-5/6), intensely- weathered, soft,
moderately fractured, moderately spaced, alteration of feldspars and biotite, friable
@197.6": joint @ 46°, rough, oxidized

@197.8": joint @ 25°, polished

@198.3": joint @ 30°, polished with striations

" foliation @ 48°

-1":-very soft,-intensely-weathered zone; 2% -wide
@201.1": BOTTOM OF HOLE, Date: 31 Jan 06, Time: 11.18 AM

1. Borehole diameter was 35" between 0 to 110’ depth, 5" between 110 to 120"
depth, and 3" between 120' to bottom of hole.

2. SPT sampler used was 2" OD and 1.4" ID. California Modified Sampler used was
3"ODand 2.5" ID.

3. An automatic trip hammer system using 140 Ib weight and 30" drop was used to
obtain blowcounts.
4. 2%" diameter core was obtained using dual-barrel Geobarrel 101mm coring system
(2.5" 1D, 3%" OD) from 110' to 120" depth and 1.77" diameter core was obtained
using dual-barrel NQ coring system (1.969" ID and 2%" OD) from 120" depth to
bottom of hole.
5. Groundwater level was measured at 82' depth on 27 Jan 06 after waiting time of
14.5 hours.
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LEGEND OF EARTH MATERIALS (USCS) IN-SITU, LAB & FIELD
CONSISTENCY BASED ON ASTM D2487, D2488 TYPE OF BORINGS| TEST DESIGNATIONS . LEGEND OF BORING OPERATIONS
CLASSIFICATION FOR SOILS o AﬁERBERG LTS S
[l e mareria SRND amy OFP | @ 2% cone 3
According to the Standard G (SP) PENETRATION CHEMICAL ANALYSIS S i
Penetration Test (ASTM D-1586) 7/ WELL-GRADED Top Hole EI. -~ Hole OD (inches) Top Hole EI B-No.
A CLAY @Lorcry S SAND (SW) @coNsouDAﬂoN Casing d — N\ v )
ROTARY WASH -asing driven Description of material
SPT SPT [III] SILT (ML or MH) m SILTY SAND (SM) " : Top of Run
N-value [ Granular | N-value | Cohesive OrSANDY SILT DIRECT SHEAR Sample Number Dry Unit Weight (pef) Run Number
7 ELECTRONIC CONE % Moisture un Nui
blows/ft blows/ft PEAT and/ B9 CLAYEY SAND (SC) | 0%\
(blowsif (Blows/ft) | - ouavey san o) | A penETROMETER MAX. DRY DENSITY T2 T80« Soil Test # REC=50% %, N\ o )
202512 (see previous note) Core Recovery RQD=40% escription
0-4 Very Loose <2 Very Soft ﬁ ggkbﬁl&'(é%D E COBBLES/BOULDERS| AUGER BORING HYDROMETER Rock Quality of Material
5-10 Loose 2-4 Soft (DRY) SIEVE ANALYSIS Penetration index (blows/ft) —— Conformable material Designation Index
5.8 POORLY-GRADED @ IGNEOUS ROCK . change
11-30 | Medium Dense Firm GRAVEL (GP) Sampler ID in inches i terial ch:
= tesTPIT SAND EQUIVALENT material change Bottom of Run
31-50 Dense 9-15 stiff m SILTY E SEDIMENTARY <——————— Unconformable material
>50 | VeryDense 16-30 | Very Stiff GRAVEL (GM) RocK DIAMOND GORE SLAKE DURABILITY change
-2 3] METAMORPHIC
>31 Hard ‘é;/yvi{ ©0) §§§« ROCK @ BORING UNCONFINED COMPRESSION
Note: Vi | cl fi f earth I based field ti = ENSSX?,%H%ART@AL
ote: Visual classification of earth materials are based on field inspection SOIL TUBE i ROTARY(R) SAMPLE BORING (WET
and are confirmed or revised with laboratory test results as necessary. @WASH #200 ®) ( ) w)

EMI-3

N 34° 7' 44.5"
0 E790rE118 9179 06-3  TOP OF BOREHOLE: Date 23 Jan 06, Time: 8 AM om0+~ ee g oo e e et
i Alluvium Eggi%g/?’
s 114" gray, slightly weathered, hard, massively bedded, intensely fractured,
IR P PSPPI L REC=47% - osely. spaced,.clean, granitic. cohbles .at.least 4”.diameter, well.indurated. .
Ak RQD=0%
hard to soft, very closely spaced, granodiorite boulders at least 12" diameter,
poorly to well indurated
110 e ey B AR 1120 et @119.5" intensely fractured, less than 3" spacing, reduced to gravel from drilling
[72]1.4]1 | - [14 SILTY SAND (SM): very dense, strong brown (7.5YR 8/4), RQDTGW:; @120.5": very soft, friable, easily reduced to soil with handling

dry, fine- to very fine-grained sand, subangular granite
gravels 1/4 to 1/8" diameter, nonplastic

B+ N REGRO% = T oo vee e e
RQD=0%

@128.5": gray to dark gray, very soft, consists of hard angular to subangular
clasts, largest piece of core is 2" length, volcanic, granodiorite, and minor
quartzite clasts between- % to 1% diameter; poorly-induratee ------ -+ -

130
130[20] “POORLY GRADED SAND (SP): very dense, very o f;gg‘%
pale-brown (10YR 7/4), dry, medium- to coarse-grained I
subangular sand, trace of subangular granite gravels
1/4 to 1/8" diameter, nonplastic

light gray to gray, slightly weathered, hard to very hard granodiorite clasts,
angular to subangular very poorly sorted coarse-grained sand, well indurated,
well cemented
...................................................................................... Lo REEaTo e
RQD=0%

139" gray, hard, intensely fractured granodiorite boulder, largest piece of core
...2" Jong, few volcanic clasts and.sandstane fragments, paorly.indurated..... .

- [14] POORLY GRADED GRAVEL with SAND (GP): very dense,
light yellowish-brown (10YR 6/4), dry, medium- to coarse-
N grained subangular sand, subangular to angular granite
gravels 1/8 to 11/2" diameter, trace of silt, nonplastic

moderately hard, very poorly sorted coarse-grained sand, massively bedded,
clean, rounded granitic clasts up to 2" diameter, well indurated

very poorly sorted angular to subrounded coarse-grained sand, very intensely
fractured, very closely spaced joints, clean, subrounded granitic clasts up to 1"
diameter, drill-rounded volcanic clasts between 'z to 1" diameter, moderately

130[20DS) WELL GRADED SAND with GRAVEL (SW):
medium dense, light yellowish-brown (10YR 6/4), dry,
medium- to coarse-grained subangular poorly sorted sand,
subangular granitic gravels to 1/2" diameter, nonplastic

|

3 e)ng ‘J9aus adoymeN 099/ 1

@154": slightly to moderately weathered, soft to moderately soft, very poorly
sorted .caarse:-grained. sandstone, .subraunded ta subangular. volcanic. & granitic
clasts, poorly indurated, some fracture surfaces coated with calcite

(4) HLd3A NOILVY.LINId
(4) HLd3A NOILYYLINId

moderately weathered, subrounded to angular volcanic & granitic clasts
between 1 to 2" diameter, granodiorite boulder at least 5" diameter

826€-1G.-¥1 . Xed
928¢-1G/-¥1 L :duoyd

TOPANGA FORMATION): medium dense, strong brown
(7.5YR 4/6), moist, coarse-grained angular to subangular
sand, trace of pea gravel, nonplastic

‘U] ‘SoluBYOBN yLe

[27]1.4]5A - |14K\\IN') WELL GRADED CLAYEY SAND (SC) (DECOMPOSED

80/26 eluiojieD ‘AajleA uleuno

BuBeUIBUZ BYENbULES PUE [EO1U4OSI00D)

@164.6": slightly weathered, soft, poorly to moderately sorted coarse-grained
"""" sandstone, thinly to' modérately bedded @ 50°, intenseély fractured, closely
spaced fractures, clean, slightly rough to rough, notably few clasts and boulders,
poorly indurated

~—_

@169.1": gray to light gray, very poorly sorted coarse-grained sandstone, thinly
3|z 2 S I | bedded. @.50¢,.1/2 to 1/8”. thick isolated. silystone/claystone beds, moderately
A bl ol ok POORLY GRADED SAND (SP): very dense, pale-brown ROD=T% fractured
e|1fa|es|- E4 (10YR 6/5), moist, coarse-grained sand, nonplastic, ° ]

A ezleg micaceous, some dark minerals, alteration of =
2 % < z [2° feldspars to clay 1=
» 3 g = 174.6": dark gray, very thinly bedded @ 45°, polished to rough fracture
¢ |¢ Lo 25%573/% @174.6" y, very thinly @45°, p g )
z z RQD=7%
E E E 3 =619 179.1": gray to dark gray, very soft, rough to moderately rough fracture, granitic
) - - - 70 180 REC=61% @179.1": gray to gray, very soft, roug y roug . g
m m m m ... . U o~ 0% - <= .up.to. 3" e nhl nder.light. I pr
? @ i (B [Ta]7 SANDSTONE & CONGLOMERATE, Véry piale Briii RQD=0% cobble. up.to. 3" diameter,.nonindurated,.crumhles. under. light. manual pressl,ure
@ 3 ‘;j (10YR 8/3), moist, highly weathered to decomposed o gray, fresh, hard, very poorly sorted subangular to subrounded coarse-grained
s |s | phaneritic rock, trace of dark minerals, alteration of Sg%+£/f sand, mﬁ\_ss(ljve btegded, moderately fractured, clean, rough to stepped fractures,
feldspar and clay REG=50% v_ew weltindurate
e slightly weathered, moderately soft, very poorly sorted coarse sandstone, rough
RQD=0% fracture, moderately indurated
I S BI&Ek. Fioist, RighIy WeaMRErad; Very Soft rable, Goarses | [ s e
REC=11% | grained to 1/8" diameter, partially altered feldspars REC=37%
RQD=0% _\ Date: 25 Jan 06, Time: 2.57 PM RQD=0%
@7(3t.ﬁf)‘: SdAND%TO'l\HIE (gOg?NSAdFORMéALION), mmlile.raéelyt J %@188.1; gray t%dark gray, slightly Weathelred, ver?/] soft, veryI intenselzly 0
weathered, moderately hard to hard, rounded, very well-indurated, ractured, nonindurated, majority granitic clasts with some volcanic clasts, a
80 REC260 likely %unIy cladst_?rcont}gined witr&in s,a(t>ft .sarndi’tone matrigl( that washed 190 REG=28% core pieces less than 2" orty 9
T REC=e0Y e away during driling. Recovered materiaf not nevessarily -~ [ RECzm Gy gray, hard cobbles & pebbies, Very iin caliie coating, granitic material
RQD=8% representative of formation RQD=0% ’ ’ !
highly fractured REC=25% moderately sorted, subrounded, medium- to coarse-grained silty sand
@80.5" light gray weathering to yellowish-brown (2.5Y 8/0 - 10YR 5/8), RQD=0% poorly sorted medium- to coarse-grained sand, massive bedded, very intensely
moderately weathered, hard, coarse-grained sand, very poorly sorted, fractured, angular to subrounded clasts, core reduced to gravels less than 2.5"
angular, massively bedded @ 25°, intensely fractured, few granitic REC=25% diameter
= eeeiny REC:SS% obbles.at. 'east.4.". diameter; .moderately indurated ..................... —-e... -RCJDTO/OOZS_ .....................................................................................................
RQD=20%
@85.5'": yellowish-brown, slightly to moderately weathered, moderately " _arai ;
soft, coarse-grained sand, very poorly sorted, angular, massively REG=96% @198.1": moderately soﬂ,oven/ poorly sorted coarse-grained sand, thinly to
bedded. intensely fractured. granitic cobbles ub to 3.5 diameter SELT90h moderately bedded @ 50°, moderately fractured, closely spaced, smooth to
— Py moderately indur)éted 9 plos. ' RQD=17% polli)sheddfr%cturles, nonlinduratgdagranitic cobble/boulder at least 4" diameter,
o 90 200 subrounded volcanic clasts ~ 2" diameter
® o = e = @90.5" light gray to yeliowish-brown, moderately soft, subangular to R (== I moderately hard, very poorly sorted, angular, coarse-grained sand, thinly to
C ° subrounded clasts, very poorly sorted, massively bedded, moderately REC=90% _ moderately bedded @ 60°, very thin filling, moderately indurated
_| fractured, granodiorite clast 2.875 " length, moderately indurated RQD=24% @200.1": dark gray, soft, poorly sorted, medium- to coarse-grained sand
) m — moderately hard, massively bedded, very intensely fractured, very @201.3" possible bedding @ 60°
M clc)lsely spacked, cleaq, stedpped, contains both granitic and @202.1": joint @ 70°, polished with striation
~ L SRR (== T volcanic rocks up to 1.5" diameter . Lo\ Joint @ 95°, polished with striation . ...
I'_I'II N REC g 5 94" pot?ﬂti?l joi?tt @ 65°, sli htlg rough, granitic cobbles 3.5 t %203.1': h%rd géanogioritg cobble to 6" diameter
o lameter, likely soft matrix washed away 204.1": BOTT M F HOLE,
U) Date: 25 Jan 06, Time: 12.58 PM
_I — @99": light gray to yellowish-brown, moderately soft, subangular to
o C iO'Q"“REC=40°/'"' \ ....subrounded coarse-grained.sand, massively.bedded, maderately . . N .
prd ROD=0% fractured, granodiorite clast 2" length, moderately indurated Notes:
L zZ @99.2’: Lntensely fractured core and clasts removed from matrix
up to 2" diameter .
w m moderately hard, angular clasts up to 2" diameter, granodiorite 1. Borehole diameter was 3§" between 0 to 75' depth and 3" between 75' to
O — boulder, weathered joint @ 50°, thin filling bott 7 hol
T T I | = 104 intensely fractured volcanic and granitic clasts and........... ottom ot ho'e.
< m RD=20%— pieces of core Up to 2.5" diameter 2. SPT sampler used was 2" O.D. and 1.4" |.D. California Modified Sampler
— @106.5": moderately hard, intensely fractured, closely spaced " "
Z > fractures, subangular granitic clast up to 1.5" diameter, moderately used was 3" O.D. and 2.5 " .D.
@ wn indurated 3. An automatic trip hammer system using 140 Ib weight and 30" drop was
— —_— : slightly to moderately weathered, hard, very closely space .
wn 110 @109": slightly t deratel thered, hard losel d
o) L = . gqacmr%s,ﬁgme. ery lhin.gaatmgsaof.clgy,.irlitenSﬁly fr?':a'ptgtrecll) quartz used to obtain blowcounts.
Z = g Couiders, all core pieces reduced'to less than 3" size by 4.1.77" diameter core was obtained using dual-barrel NQ coring system
O - (1.969" ID and 2%" OD) from 75' depth to bottom of hole.
o <
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APPENDIX A

BORING LOGS

Field Procedure for the Collection of Disturbed Samples
Disturbed soil samples were obtained in the field using the following methods.

Bulk Samples _
Bulk samples of representative earth materials were obtained from the exploratory excava-

tions. The samples were bagged and transported to the laboratory for testing.

The Standard Penetration Test (SPT) Spoon

Disturbed drive samples of earth materials were obtained by means of a Standard Penetration
Test spoon sampler. The sampler is composed of a split barrel with an external diameter of 2
inches and an unlined internal diameter of 1-3/8 inches. The spoon was driven into the ground
12 to 18 inches with a 140-pound hammer free-falling from a height of 30 inches in general
accordance with ASTM D 1586-84. The blow counts were recorded for every 6 inches of
penetration the blow counts reported on the Iogs are those for the last 12 inches of penetra-

transported to the laboratory for testing.

Field Procedure for the Collection of Relatively Undisturbed Samples
Relatively undisturbed soil samples were obtained in the field using the following method.

The Modified Split-Barrel Drive Sampler
The sampler, with an external diameter of 3.0 inches, was lined with 1-inch long, thin brass
rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into the
ground with the weight of 2 hammer or the kelly bar of the drill rig in general accordance
with ASTM D 3550-84. The driving weight was permitted to fall freely. The approximate
length of the fall, the weight of the hammer or bar, and the number of blows per foot of driv-
ing are presented on the boring logs as an index to the relative resistance of the materals
~ sampled. The samples were removed from the sample barrel in the brass rings, sealed, and
transported to the laboratory for testing.

Nib'_l/a & Muor e

1765-jR2.DOC 1



U.S.C.S. METHOD OF SOIL CLASSIFICATION

MAJOR DIVISIONS SYMBOL TYPICAL NAMES
’ Well graded gravels or gravel-sand mixtures little or no
GW fines
GRAVELS GP Peorly graded gravels or gravel-sand mixtures, little or
cé’ (More than 1/2 of coarse no fines
Q73 5 fraction
m & U 3 o - [ -
g 5 > No. 4 sieve size) GM Silty gravels, gravel-sand-silt mixtures
o~ ¥
% '—‘; g GC Clayey gravels, gravel-sand-clay mixtures
e o
E ?-:’. § SwW Well graded sands or gravelly sands, little or no fines
g g % S S SP Poorl ded sands 11 ds, littl fin
8 (More than 1/2 of coarse oorly graded sands or gravelly sands, little or no fines
frac-h on . SM Silty sands, sand-silt mixtures
<No. 4 sieve size)
sC Clayey sands, sand—clay mixtures
ML Inorganic silts and very fine sands, rock flour, silty or
o clayey fine sands or clayey silts with slight plasticity
g = o | SILTS & CLAYS Liquid CL Inorganic clays of low to medium plasticity, gravelty
2 g.g ! Limit <50 clays, sandy clays, silty clays, lean clays
S g OL Organic silis and organic silty clays of low plasticity
w
E = MH Inorganic silts, micaceous or diatomaceous fine sandy or
0 es: : silty soils, elastic silts
&8 | SmTS & CLAYS . e
Z .
% > Liquid Limit >50 CH Inorganic clays of high plasticity, fat clays
Organic clays of medium to high plasticity, organic silty
OH .
clays, organic silts
HIGHLY ORGANIC SOILS Pt Peat and other highly organic soils

CLASSIFICATION CHART (Unified Soil Classification System)

RANGE OF GRAIN SIZES
IFICATION 1i.8. Standard Gl Size in
Sieve Skze Millimeters
BOULDERS Above 12" Above 305
COBBLES 12" to 3" 30510 76.2
GRAVEL 3" No.4 76210 4.76
Coarse A"to 34" 76210 19.1
Fine 3/4"to No. 4 19.1 10 4.76
SAND No. 4 to No. 200 47610 0.074
Coarse No. 4 to No. 10 47610 2.00
Medinm No. 10 to No. 40 2.00 to 0.420
Fine Na. 40 to No. 200 0.420 10 0.074
SILT & CLAY - Below No. 200 Below 0.074
GRAIN SIZE CHART

60
e
E: CH /
g @ o
2
E
g cL
22 <
£ L MH 8 OH

10 ,/

=N muaoL
ML

1] 10 v} 1} 40 50 60 m 80
LIQUID LIMIT {LL), %

PLASTICITY CHART

- U.S.C.S. METHOD OF SOIL CLASSIFICATION

U.5.C.5, CLASSIFICATION CHART.doe




$ E pd DATE DRILLED BORING NO. SAMPLE
— E = = o o
213 o < N = . GROUND ELEVATION SHEET 1 OF . 1
2|l @ | w Z |8 fw
Sl 5 15| @ = 24 | METHOD OF DRILLING
e 2 =9
Elld 2 || & [&| @5 | DRIvE WEIGHT DROP
iy lad _OJ o [m] 2 2
a g a | 2| = 3 SAMPLED BY LOGGED BY REVIEWED BY
0 DESCRIPTION/INTERPRETATION
0
- Auger {(A)
Solid line denotes formation change.
Modified split-barrel drive sampler {C)
- No recovery with modified Split-Barrel Drive Sampler (B)
é: Dutch cone test (D)
5
% Seepage
E et Rock Cores (E)
=< Groundwater encountered during drilling.
= Groundwater measured after drilling.
= e ) Piston (1)
[ et st it e bt o Dashed line denotes lithologic change
10 -r
-t Standard Penetration Test (P)
t No recovery with a standard penetration test (T)
l Shelby tube sample (R)
}}E§l Distance pushed in inches/Length of sample recovered in inches.
No recovery with Shelby tube sampler (X)
{3 ) Attitudes: Strike/Dip -
b: Bedding
c: Coniact
j: Joint
f: Fracture
F: Fault
cs: Clay Seam
s: Shear .
bss: Basal Slide Surface
sf: Shear Fracture
sz: Shear Zone o
sbs: Sheared Bedding Surface
The total depth line is a solid line that is drawn at the level of the
20 last entry.
T EXPLANATION OF BORING LOG
PROJECT NO. DATE FIGURE

SAMPLE Rev.3/95 -




Reddish brown.

i 5 z DATE DRILLED 2/3/99 sorinG No. _NM-B1
2|5 E § = 2 GROUND ELEVATION 554' +{MSL) SHEET i OoF 3
812l ¢ |w| = || 2u -

T 515 5 z &G | METHOD OF DRILLING 8’ diameter hollow stem auger (Al Roy Drilling)
3 ig 2 12| & |5 85 |omvewscHt 140 1hs. DROP 30 inches
_._1§ Ed g E é SAMPLED BY BDF LOGGED BY BDF REVIEWED BY CAP
A DESCRIPTION/INTERPRETATION
’ ) U | \approsimsicly 5 fnches thick.
% ALLUVIUM:
/ Brown, damp, loose, sandy CLAY.
%
%
%
15 |16.6 | 78.8 %
7
%
%
%
g Z Firm; trace gravel; root hairs.
|
%
% Moist.
______________________________________ ;
.
%
B %
1 76 |1B4 | 1024 Z Hard; angular rock fragments up to approximately 1/4 inch in diameter.
Z.
%
%
%
%
%
%
%
%
%
31 %
%
%
%
%
o
%
.
7
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DATE DRILLED 2/3/99 BORING NO. NM-B1

GROUND ELEVATION 394' 4 (MSL) SHEET 2 QF 3

'SAMPLES

METHOD OF DRILLING 8" diameter hollow stem auger {Al Roy Drilling)

SPTH {feet)
SYMBOL

DRIVE WEIGHT 140 1bs, DROP 30 inches

SAMPLED BY BDF LOGGED BY _ BDF  REVIEWED BY CAP
DESCRIPTION/INTERPRETATION

BLOWS/FOOT
MOISTURE {9%)]
DRY DENSITY (PCF)
CLASSIFICATION
U.s.C.s

Bulk
Driven

O
M

ALLUVIUM: (Continued)
Reddish brown, moist, hard, sandy CLAY; few gravel; angular and rounded
rock fragments up to approxirnately 1/4 inch in diameter.

iy
o0
2
ta
-1
—
3
=%

Variable moisture; very stiff.

Gradually increasing moisture; fewer rock fragments.

20.5 | 105.5 Irregular pockets of finer prained material with higher moisture.

21

Light brown.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

TOPANGA FORMATION:
Light brown, moist, weakly cemented, sandy SILTSTONE; intensely
weathered.

BORING LOG

L
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¥ ) z DATE DRILLED 2/3/99 BORING NO. _NM-B1
— a5 = DU o, 9
s sl o | =] =, E GROUND ELEVATION 594' +(MSL) SHEET __ 3 OF
2 |« E w }>_' O <L w0
N g 7 g LEJ O | METHOD OF DRILLING 8" diameter hollow stem auger {Al Roy Drilling)
N > = pad =
e g © | W 5| @5 |DRIVE WEIGHT 140 Ibs, DROP 30 inches
9 2 |5 B < \
_55 @ = x 3 SAMPLED BY BDF LOGGED BY _ BDF  REVIEWED BY CAP
| = DESCRIPTION/INTERPRETATION
40 TOPANGA FORMATION: (Continued)
s8 1232 1012 Light brown, moist, weakly cemented, sandy SILTSTONE; intensely
’ ; weathered; iron oxide stains; manganese stains.
Light reddish brown; weakly indurated; clayey SILTSTONE; iron
oxide stains along fractures of variable orientation.
43~ i @ 45.0": Groundwater encountered during drilling.
i 26
| 60 27.4 | 98.7
Total Depth = 51.5 feet.
Groundwater encountered during drilling at approximately 45 feet.
Backfilled and patched on 2/3/99.
55 . -
Interstate 710 Extension
Los Angeles County, California
PROJECT NO. DATE FIGURE
201769-01 399 - A-3
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i | B Z | DATE DRILLED 214199 BORING NO. _NM-B2
RS 5 & = s GROUND ELEVATION 676" +{MSL) SHEET 1 OF
3121 o |w| z |8] Gu =
| =1 E = |@| Q0 |METHOD OF DRILLING 30" diameser bucket auger (Al Roy Drilling)
= 2R 2|2 Eu
= e % @ | B 15| @5 | DRIVE WEIGHT See end of log DROP 12 inches

= = o
gg m = E é SAMPLED BY SMI LOGGED BY SMJ REVIEWED BY CAP
a DESCRIPTION/INTERPRETATION
0 ASPHALT CONCRETE:
Foth GP | \Approximately 4 to 5 inches thick.
ML AGGREGATE BASE: ‘
Gray, moist, dense, sandy GRAVEL; approximately 3 inches thick.
FILL:
Orange-brown, moist, stiff, clayey SILT; angular rock fragments up to
\approximately 4 inches in diameter.

TOPANGA FORMATION:
Orange-brown, moist, weakly to moderately indurated, clayey SILTSTONE
to silty CLAYSTONE:; highly fractured and jointed; weathered; '
extensive iron oxide staining; beds up to approximately 4 inches thick;
blocky weathering.
@ 3.0": (B:N89°W/28°N).
@ 4.0': Interbeds of dark greenish gray, moist, moderately indurated,

1w 1202|1015 siltstone; micaceous; beds range from approximately 1/6 inch to 4 inches

- ) thick; (B:N90°W/31°N).

@ 4.9": (B:NB9°E/35°N).
@ 5.1': (J:N56°W/54°5).
@ 6.4': (B:NT4°E/30°N) (J:N71°E/60°58}.
@ 8.5': (1:N55°W/75°N).
@ 9.0': Clay seam; dark gray; micaceous; soft; approximately 1/32 io 1/16
inch thick: slickensides; (CS:N85°E/35°N).

11 122.1| 97.0 @ 10.5'-13.6": Micaceous silt between bedding surfaces; soft; dark gray.
@ 10.6': Gypsum vein; approximately 1/4 inch thick.
@ 10.9": (B:N90°W/36°N).
@ 13.6": Less weathered; well indurated.
@ 13.8': (B:N70°W/35°N); Clay seam; approximately 1/32 inch thick along
bedding.
@ 14.5': (J:N52°W/30°S) (B:N68°*W/35°N); siliceous beds of siltstone

15 4 . approximately 1/8 inch thick.
19/10" | 19.2 | 97.9 @ 14.7': (1:N20°E/69°W); gypsum vein approximately 1/16 inch thick;
| (GV:N60"W/65°85).
@ 15.6"; (B:NBO°W/35°N) (J:N75°W/52°5).
< @ 20.0': Groundwater measured after drilling and dov._rnhole lozging,

BORING LOG

LY
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ﬁ 5 z DATE DRILLED 2/4/99 BORING NO. _NM-B2

— | & = ~0 o o

» o = - [— QUND ELEV N 676' +(MSL SHEE 2 F

_,53: <§t 3 " > = :: v GR ATIO +( ) T 0

:‘I-:' w = % @ g g Q METHOD OF DRILLING 30" diameter bucket auger (Al Roy Drilling)

- ; = = =W
- € % @w | W%l $B5 | DRIVE WEIGHT See end of log DROP 12 inches
: I o <
cﬁg o | = > . SAMPLED BY _ SMJ  LOGGED BY _ SMJ  REVIEWED BY CAP
& DESCRIPTION/INTERPRETATION
20 , TOPANGA FORMATION: (Continued)
9 202 | 98.0 Orange-brown, moist, moderately to well indurated, clayey SILTSTONE:
1 highly fractured and jointed; extensive iron oxide staining; beds up to
approximately 4 inches thick.
9 @ 24.0": Heavy seepage.
25 —
i3 |24.4 ] 100.3
T Total Depth = 26.0 feet.

Seepage encountered at approximately 24 feet.
Downhole logged to approximately 18 feet.
Groundwater measured after downthole logging at 20 feet.
Backfilled on 2/4/99,
Drive Weights:
0-30": 3,350 lbs.

35 -

1S

BORING LOG
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0 | B Zz | DATE DRILLED 211099 BORING NO. _NM-B4
~ & & ) o o .
o |3 — = 14 = GROUND 343" +(MSL) SHEET 1 F 3
:; 2 8 = > |2 E g ELEVATION 345 o
; U % % E ‘323 g &) METHOD OF DRILLING 8" diameter hollow stem auper (A & R Drilling)
Bl 5 Z % E | 25 | DRIvE wEIGHT 140 Jbs, DROP 30 inches
EE = = > <—t' SAMPLED BY BDF LOGGED BY BDF REVIEWED BY CAP ‘
] a &) —_— —— . _—— .
0 DESCRIPTION/INTERPRETATION N
0 ASPHALT CONCRETE:
il GM | \Approximately 4 inches thick.
Y o _ _
% Gray, damp, dense, sandy GRAVEL with silt; approximately 4 inches thick.
% ALLUVIUM: .
% Brown, damp, very stiff, sandy CLAY; trace gravel,
1B3 | 74.3 /
%
%
%
o
%
19.1 | 70.7 g Few gravel.
%
%
%
Z Moist.
/
/
%
20.1 | 91.5 % Hard; pinhole voids.
%
%
%
%
__________________________ e
% SC Light brown, moist, medium dense, clayey SAND; few gravel.
12.9 | 111.4 §
;fﬁ
.
.
.
[ |7 Nl SP-SM | Light brown, moist, medium dense, poorly graded SAND with silt.
7.1 { 116.8

BORING LOG
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DATE DRILLED 2/10/99 BORING NO. NM-B4

4 ~ | & z
= ] &= ® a =]
v 'S o - = | S GROUND ELEVATION 545' +(MSL) SHEET 2 OF 3
2l<| @ |w| & |o] g«
—w = = O ] Qg METHOD OF DRILLING 8" diameter hollow stem auger (A & R Drilling)
=071 € Rl 212 Eg
Elld 2 |le| & (2] @ ~ | DRIVE WEIGHT 140 lbs, DROP 30 inches

19 S || o |? @

_‘3’5 o = E d SAMPLED BY BDF LOGGED BY BDF REVIEWED BY _CAP
) DESCRIPTION/INTERPRETATION
20 SP-SM | ALLUVIUM: (Continued)
Light brown, moist, medium dense, poorly graded SAND with silt.
"""""""""""""""""" SC | Light brown, moist, medium dense, clayey SAND. T

SM Light brown, moist, dense, silty SAND; gravel up to approximately
2 inches in diameter.

105 {84 | 103.4

SW-SM | Reddish brown, moist, dense, well graded SAND with silt; gravel up to
approximately 2 inches in diameter.

88/11" | 6.9 | 1094

T
YT
T

.||K|

i @ 33.0"; Groundwater encountered during drilling.

i s8/6" 1153 | 111.1 Saturated,

BLIN

BORING LOG
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i B = DATE DRILLED 2/10/99 BORING NO. _NM-B4
— = o o o '
25| @ | ] = |, £ . |GROUND ELEVATION 545 £(MSL) SHEET __ 3 OF
2l<| @ |wl F |o <» -
; v A EDC F %3 g Q METHOD OF DRILLING 8" diameter hollow stem auger {A & R Drilling)
[ P =\
Pl e z | @ W o3| $35 | DRIVE WEIGHT 140 1bs. DROP 30 inches -
= — O :
: 5-5 o = > é SAMPLED BY _ BDF __ LOGGED BY _ BDF  REVIEWED BY CAP
o DESCRIPTION/INTERPRETATION
40 % cL ALLUVIUM: (Comtinued)
/ Reddish brown, samrated, hard, silty CLAY; grades to light yellowish
% brown.
B TOPANGA FORMATION:
42 |284 | 95.0 Light yellowish brown, saturated, moderately indurated, clayey SILTSTONE;
45 — - : : highly fractured; oxidized along fractures.
110 1207 | 103.0 Thin bedded siltstone and claystone dipping approximately 5-10°; thicker
50 — ; ’ beds of fine-grained sandstone.
Total Depth = 50.5 feet,
Groundwater encountered during drilling at approximately 33 feet.
Backfilled with bentonite sturry and patched on 2/10/99.
55 . B
{

[
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