¥~

Investigations of the Hollywood Fault Zone
Segment 3, Metro Red Line

.‘,. PR

P

Pessesssnscecnas

Presented to:

Engineering Management Consuitant
707 Wilshire Boulevard, Suite 2900
Los Angeles, California 90017

— A [] D —_— A _‘. Presented by:
Pt J — & The Earth Technology Corporation

: 100 W. Broadway, Suite 5000

B y Long Beach, California 90801

Qon‘oo..oociioooo-.‘oc.oonoooooooooocoonooooooooo.o; Project No.: 92-2038
July 1993

) o

E 606
.I58

1'H53



et

39349607 o

JNVESTIGATIONS OF THE
- HOLLYWOOD FAYLT.ZONE
METRO RED LINE SEGMEMT 3

: Prep‘ared For:

ENGINEERING MANAGEMENT CONSULTANT
707 WILSHIRE BOULEVARD, SUITE 2900
LOS ANGELES; CAUFGRN]A 90017

Prepared By:
THE EARTH TECHNOLOGY CORPORATION

100 WEST BROADWAY, SUITE 5000
LONG BEACH, CALIFORNIA 90802

July 1993
Project No.: 92-2038

MTA LIBRARY



TABLE OF CONTENTS

Page

1.0 INTRODUCTION . . .ottt e e e e e e e e e e e et e e e e 1
4 SCOPE csusrsnsenanssarsnnspsisibehsdas SRR 5 NEE §wss 2

1.2 BACKGROUND INFORMATION . . . ... ... .. 4

2.0 GEOLOGIC INVESTIGATIONS . ......... .. ... .. ..... R AERQIBEEREN 7
21 GENERAL . ... e e 7

2.2 FIELD EXPLORATION METHODS ......... ... ... ... .. ..... 9

221 DriingMethods ........ ... ... .. 9

222 Samping MBhDOS » « s ssssnsssassnsssnasnsasesssns 12

223 longingMethods . ... .:vcicvrcccvsnsroccssnsssssss 13

2.2.4 Boring Abandonment Methods . ..................... 14

2.2.5 Piezometer (Observation Well) Installations ............. 14

23 FIELDEXPLORATIONPHASES . ... ... ... ... . ... . ... 15

231 PHESS 1 ... .cosnmsrsnsunsriunsnensauoenensussess 15

2.3.2 Phase 2 ... ...ttt e e 16

233 Phase 8 ......ccsiivisasnisnaiomnsnmaibnmesnsns 17

234 Phased .. ... ... .. e e 18

235 Phase 5 ........cci i e 19

3.0 GEOLOGIC CONDITIONS . . ... .t e e e e e e 20
3.1 GENERALGEOLOGIC SETTING . ........ ...t .. 20

3.2 SUBSURFACE CONDITIONS AND EVIDENCE OF FAULTING ..... 23

3.21 CaminoPalmero ........... ... .. .. . ..., 23

322 LaBrea Avenue ........... . e 26

828 VistaBWOOt .. scussinssnambssansmmns s asmsmsnids 28

3.3 AGEOFFAULTING ......... i 29

3.4 GEOLOGY ATTUNNELINVERT ........... ..., 32

3.5 GROUNDWATERCONDITIONS ............ ... ..., 34

4.0 CONCLUSIONS .. ... .ottt ttite et ennaraannaennens 36
B0 LIMITATIONS .o s o585 5t mmmmm o s oom oo 58 608 2 5008008 5 5 %008 38
6.0 REFERENCES ... ... e e e e 39

080893.RPT/92-2038-01 i



LIST OF APPENDICES

- APPENDIX A BORING LOGS
APPENDIX B WELL CONSTRUCTION LOGS
APPENDIX C PALEONTOLOGIC DATA
APPENDIX D FEBRUARY 1, 1993 LETTER TO ENGINEERING MANAGEMENT
CONSULTANT, CHIEF TUNNEL ENGINEER
APPENDIX E MAY 21, 1993 LETTER TO LOS ANGELES COUNTY DEPARTMENT

OF PUBLIC WORKS

LIST OF FIGURES

Figure No. Title Page
1 Locaon MED . .:.....cisssssaissasiisnaasiissbasniddidnnns 6
2 Geologic Map of a Portion of the Hollywood Quadrangle ............. 8
3 Major Structural Components along the Southern Margin of the Transverse
BANGOS s s conmussisns s nmErs axssmins s EamRahis s bR Endnssssss 21
4 Area Map Showing Locations of Study Areas . .................... 33
LIST OF TABLES
Table No. Title Page
1 Summary of Drilling Program . . . ... .. . i 10

LIST OF PLATES

Plate No. Title Page
1 Plan and Cross Section A-D, Camino Palmero Study Area . . ... (map pocket)
2 Plan and Cross Section E-F, La Brea Ave. Study Area ........ (map pocket)
3 Plan and Cross Section G-H, Sewer Relief Tunnel ........... (map pocket)

060893.RPT/92-2038-01 ii



1.0 INTRODUCTION

This report presents the results of the Earth Technology Corporation's (Earth Technology)
investigations to provide information on the Hollywood fault zone for the Metro Red Line,
Segment 3 project. Since the early planning stages for the Metro Rail project it was
recognized that the tunnel alignment would intersect the Hollywood fault zone at some
location. However, the location and nature of the fault zone was not well defined. A site-
specific investigation for the Metro Red Line project was, therefore, considered necessary
to define the fault location and the characteristics of the sheared rock at the tunnel
heading.

Earth Technology was contracted by Engineering Management Consultant (EMC) to
conduct field investigations to delineate the fault zone location and geometry where the
fault would intersect the tunnel alignment, and to interpret the subsurface conditions for
tunnel construction at the depth where the alluvium/bedrock transition occurs. In a
parallel study, EMC contracted with two independent consultants, Dr. Kerry Sieh and Dr.
Clarence Allen, to evaluate the issue of active faulting with respect to the Metro Red Line
design at the Santa Monica Mountains. Dr. Sieh and Dr. Allen participated in planning
our field investigations and used the findings in their evaluation of the latest age of fault
activity, anticipated style of faulting (i.e. slip vector), amount of displacement per event,
recurrence interval and appropriate design earthquake magnitude associated with the
fault zone for design. Dr. James Dolan, conducting post-doctoral research on the Santa
Monica and Hollywood fault zones at the California Institute of Technology, assisted Dr.
Sieh. The results of their studies are presented in a separate report to EMC (Sieh, 1993).
A copy of that report is attached in Appendix D and a copy of Dr. Dolan's letter to Los
Angeles County Department of Public Works summarizing the results of the Vista Street
storm drain excavation observations is attached in Appendix E.
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Earth Technology's objectives for study of the Hollywood fault zone were two fold: (1)
to provide subsurface information and recommendations for tunnel construction at the
fault zone; and (2) to collect field data for use by Dr. Sieh in his interpretation of active
faulting for tunnel design considerations. Coordination between Earth Technology and
Dr. Sieh was essential in order to optimize the data collection for both objectives.
Principally, the investigations for tunnel construction focused on locating fault strands,
defining the width of the fault zone, and describing the fault controlied transition from
alluvium to bedrock. The location of the fault and character of the bedrock would help
determine the change in construction methods and construction contracts.

The scope of the Hollywood fault zone investigation was discussed and planned at an
initial meeting held on February 19, 1992 between the staff from EMC and Earth
Technology, Dr. Sieh and Dr. Allen. Subsequently, the investigation was expanded as
per several discussions held between EMC and Earth Technology.

1.1 SCOPE

Previously completed borings (B-7 and B-8, see Earth Technology, 1992) for
geotechnical studies had helped bracket the location of the Hollywood fault zone
intersecting the proposed Metro Red Line. After reviewing the findings from this earlier
work in conjunction with the site conditions (paved streets and residential area), we
decided that a series of borings could help locate the principal fault traces. These
borings were sampled continuously so that stratigraphic units and perhaps soil horizons
could be used to identify vertical offsets due to faulting. Once fault trace locations were
narrowed between borings, the plan was to strategically locate bucket auger borings for
geologists to log down hole and to allow direct observation of faulting in shallow-depth
sediments. This method of subsurface exploration was favored over trench excavation
due to the anticipated thickness of Holocene sediments exceeding trenching depths,
which would not allow examination of possible faulting of Pleistocene or early Holocene-
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age sediments. Another consideration was minimizing the disruption to neighborhood

residents and avoiding blockage of driveways.

A phased exploration program for the fault investigation was performed to provide the

flexibility to change emphasis based on findings as the program progressed. This

allowed the freedom to vary the type of drilling, depths and locations of borings to meet

the needs of the project and optimize the information collected. The resultant scope of

work was as follows:

o Data review and conference with local geology experts.

o] Field Exploration

- Phase 1

- Phase 2

- Phase 3

060893.RPT/92-2038-01

Consisted of drilling two deep (240 feet maximum) and three
shallow rotary wash and hollow-stem auger borings (90.5 feet
minimum) to evaluate offsets in alluvium and rock conditions
at the tunnel depth along Camino Palmero.

Consisted of drilling three shallow hollow-stem auger borings
and one shallow (50 feet deep) bucket auger boring on
Camino Palmero to evaluate offsets in alluvium across the
defined fault zone and to describe the nature of shears in
alluvium where the fault is located.

Consisted of drilling 15 shallow (54.5 feet to 60.5 feet deep)
hollow-stem auger borings along Camino Palmero and Martel
Avenue to evaluate if additional faulting exists south of the
area of suspected faulting and to evaluate the variation in
thickness of the faulted soils.



- Phase 4 Consisted of drilling three deep (199 feet maximum) and two
shallow borings (75.5 feet maximum) on La Brea Avenue to
evaluate the bedrock conditions at tunnel depth, the transition
from basin fill alluvium to bedrock across the fault, and
offsets in alluvium.

- Phase 5 Consisted of evaluating the shallow soils exposed in a trench
excavated during the construction of a storm drain on Vista
Street that crosses the suspected trace of the fault.

(o} Data Evaluation

o Report preparation to document field exploration activities, findings,
interpretations, and conclusions.

1.2 BACKGROUND INFORMATION

The field exploration was conducted at two locations: (1) along the north-south
alignment of Camino Palmero and Martel Avenue and (2) along the approximate north-
south alignment of La Brea Avenue (Figure 1). The north-south alignment for exploratory
borings was selected to provide a cross sectional view across the generally east-west
trending faults. The Camino Palmero boring locations were selected because the tunnel
alignment was originally proposed to enter the mountains beneath Camino Paimero north
of Franklin Avenue. Two previous borings, B-7 and B-8 (The Earth Technology
Corporation, 1992), were drilled along the Camino Palmero alignment to the depth of the
tunnel for geotechnical information. These two borings revealed a sudden drop in the
alluvium-bedrock contact suggesting that faulting has occurred between the borings.
The location and nature of the contact was unknown. Boring B-8 revealed a fault-gouge
zone that raised questions about the width of faulting and introduced the need for
additional exploration to obtain site-specific structural and age-of-faulting data. During
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the planning process of the investigation, the tunnel alignment was relocated just west
of La Brea Avenue, about 1000 feet east of the Camino Palmero alignment (Figure 1).
Based on the existing geologic data at Camino Palmero, investigations were initiated
there first. A field exploration program was also conducted near the La Brea Avenue
alignment to help locate the fault and evaluate the subsurface conditions compared to
Camino Palmero data. The width of the fault zone, geometry, and the nature of the
alluvium-bedrock contact could vary between the two locations but should be
representative of the actual conditions at the tunnel alignment.

The selected tunnel alignment (as of December 1992) crosses the fault trace
approximately 200 feet to 300 feet west of La Brea Avenue. Specific information at that
location is not available due to surface access limitations. Therefore, the fault
characteristics at the tunnel alignment are extrapolated between La Brea Avenue and
Camino Palmero for this report. In addition, we reviewed as-built documents of the La
Cienega and San Fernando Valley relief sewer tunnel construction by the City of Los
Angeles Department of Public Works (Department of Public Works, 1954-1955). The
tunnel passed through the fault zone at the southern portal. In this report we refer to the
tunnel as the Los Angeles Sewer Tunnel. We also evaluated the shallow alluvial soils
that were exposed by a trench that was excavated for the construction of a storm drain
on Vista Street. The storm drain trench crossed the suspected trace of the fault between
Franklin and Hillside Avenues. The results of that evaluation are presented in a
document prepared by Dr. James Dolan to Department of Public Works, County of Los
Angeles and summarized in Section 3.2.3. A copy of Dr. Dolan's letter is attached in
Appendix E.
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2.0 GEOLOGIC INVESTIGATIONS

2.1 GENERAL

The field investigations were designed to investigate the mapped traces of both the
Santa Monica and Hollywood faults as defined by Dibblee (1991) (Figure 2). A great
deal of confusion and contradiction exists in the literature regarding the locations and
name designations of the Santa Monica and Hollywood faults. In general the Hollywood
fault has been mapped closer to the mountain front than the Santa Monica fault. The
trace of the Santa Monica fault is shown on maps by different geologists up to 2.5 miles
south of the mountain front in the west Los Angeles area. The Metro Rail field
investigations were carefully planned to clarify the relationship of the two faults, and to
encompass both faults as they were mapped crossing Camino Palmero by Dibbiee.
West of Camino Palmero, Dibblee infers that the two faults join and continue westerly.
East of La Brea Avenue, the Hollywood fault is mapped by Dibblee to trend into the
Santa Monica Mountains and die out within the Miocene-age rocks. This has also been
referred to as the Hollywood Bowl fault. Most investigators, however, consider that
Dibblee's Santa Monica fault trace shown on Figure 2 is actually the Hollywood fault as
it continues to the east. Recent investigators have redefined the Santa Monica fault as
being located west of the Newport-Inglewood structural zone and the Hollywood fault as
being located to the east. Geomorphic evidence for the continuation of the Santa
Monica fault east of the structural zone is limited or absent (Crook and Proctor, 1992 and
Dolan and Sieh, 1992a). For the purpose of this report, fault traces shown by Dibblee's
map will be referred to as the north and south strands of the Hollywood fault zone.

In addition to evaluating the fault traces shown on the Dibblee map, our investigations
included field exploration southward to Hawthorn Avenue to investigate topographic
anomalies (possible fault scarps) identified by Dr. Sieh and Dr. Dolan. Those anomalies
appear on topographic maps of the area prepared in 1926 by the U.S. Geological Survey
according to Dr. Sieh (1993).
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2.2 FIELD EXPLORATION METHODS

Field exploration activities were performed in four phases of drilling. The drilling method,
dates drilled, penetration depth, and approximate depth to bedrock and the first
occufrence of groundwater are listed for each boring in Table 1. Detailed logs for each
of the borings are presented in Appendix A.

2.2.1 Drilling Methods

The borings were advanced by using one or a combination of drilling methods (Table
1). Borings B-10, B-13 and B-14 were advanced by 6- to 8-inch diameter hollow-stem
augers until the method could not penetrate further (refusal depth), at which time mud-
rotary coring was used to continue the borings to completion. Boring B-15 was entirely
drilled to completion using a bucket-auger rig which resulted in a 24-inch diameter
borehole. The remaining borings were drilled using 6- to 8-inch diameter hollow-stem
augers.

Several methods were used for those borings drilled on La Brea Avenue. Borings SM-1,
SM-1A, and SM-1B were punch cored to refusal and completed to final depth by
diamond coring. Both of these methods employ a wireline-retrieval system using both
5-foot long split- and solid-inner tubes to recover the core. A tungsten carbide bit was
used during punch coring, and impregnated and surface set diamond bits were used in
harder material. Borings SM-1C and SM-1D were drilled by hollow-stem auger.

The depths of the borings are shown on Table 1. The borings drilled during Phase 1
ranged from 90.5 feet to 240 feet deep, while Phase 2 borings ranged from 50 feet to
120.5 feet deep. Phase 3 borings ranged in depth from 50 feet to 60.5 feet and Phase
4 borings ranged from 45.5 feet to 199 feet deep.

060893 RPT/92-2038-01 9



TABLE 1. SUMMARY OF DRILLING PROGRAM

.———————_—————;__—ﬁ
Boring No. l?r?lllzl Method G??u:g ‘Surface T°‘az fgep‘h Dicpti ‘?fg"dmk Dephite ?&‘;“"dwa‘c’
(1992) Elevation (ft)
B-9 6-29 HSA 507.5 90.5 None Encountered None Encountered
- B-10 6-15106-20 | HSA/RC 5155 240 114.5,178.5@ 430
§ B-11 6-30 HSA 502.0 90.5 None Encountered None Encountered
B-12 7-1107-2 HSA 512.0 96.5 90 ®
B-13 7-3107-10 | HSARC 5325 155 17.5 47®
B-14 7-291t0 7-31 | HSA/RC 5235 120.5 45 None Encountered “
g B-15 8-4 10 8-5 BA 519.0 50 None Encountered 45®
g B-16 8-6 HSA 519.0 102.5 None Encountered 47
B-17 8-8 HSA 514.5 99.5 None Encountered 559
B-18 9-3 HSA 514.0 50 None Encountered 48.5®
B-19 9-10 HSA 512.0 50 None Encountered None Encountered
B-20 10-7 HSA 509.5 50 None Encountered None Encountered
B-22 9-9 HSA 491.0 60.5 None Encountered None Encountered
B-24 9-10 HSA 486.0 57 None Encountered None Encountered
B-27 9-3 HSA 474.5 54.5 None Encountered None Encountered
B-31 9-8 HSA 464.0 54.5 None Encountered None Encountered
"8" B-34 9-4 HSA 453.0 56 None Encountered None Encountered
g B-38 9-9 HSA 440.0 54.5 None Encountered None Encountered
B-41 9-1 HSA 429.5 54.5 None Encountered None Encountered
B-42 8-31 HSA 418.5 545 None Encountered None Encountered
B-43 8-31 HSA 410.0 60.5 None Encountered None Encountered
B-44 9-1 HSA 405.5 54.5 None Encountered None Encountered
B-45 9-2 HSA 396.5 54.5 None Encountered None Encountered
| B46 9-2 HSA 385.5 | 545 None Encountered None Encountered
Notes: () Groundwater encountered during drilling (apparently perched)
) HSA: Hollow- Stem Auger (4)  Switched to mud rotary at 36 feet
RC: Rotary Core (5) Bedrock found overlying alluvium
BA: Bucket Auger (6) Piezometer installed, static water level
PC: Punch Core ) Static water level
(2) Bedrock found overlying alluvium at two depths (8) Piezometer screened below the fault within the tunnel zone

Upon development, piezometer was dry 922038
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TABLE 1. SUMMARY OF DRILLING PROGRAM (Continued)

—_—— |
Dates Approximate
BoringNo. | Drilled | Method® | Ground Surface T°‘a:fg°p‘h Depth ‘?fg"'dmck et (;’f";“"dwa‘“
(1992) Elevation (ft) .
SM-1 11-6 PC/RC 468.5 199 459 9.5 N®
SM-1A 11-18 PC/RC 491.5 180 8 164©
<
g| sm1B 11-24 PC/RC 484.5 170 20® 1347
o< .
=
SM-1C 12-17 HSA 481.0 80 46® 24.0?
SM-1D 12-21 HSA 476.5 455 3359 415%
Notes: () Groundwater encountered during drilling (apparently perched)
") HSA: Hollow- Stem Auger () Switched to mud rotary at 36 feet
RC: Rotary Core (5) Bedrock found overlying alluvium
BA: Bucket Auger (6) Piezometer installed, static water level
PC: Punch Core () Static water level
2 Bedrock found overlying alluvium at two depths (8) Piezometer screened below the fault within the tunnel zone
Upon development, piezometer was dry 922038
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2.2.2 Sampling Methods

Continuous samples were obtained from the borings beginning at a depth of 5 feet below
the ground surface. The upper 5 feet of each of the borings was excavated by hand as
a precaution to check the possible presence of buried utility lines. In most cases, native
materials were able to be identified at 5 feet in depth so deeper hand augering was
unnecessary. Where utilities were suspected or actually encountered, the boring was
moved to one side and the process was repeated. Continuous drive samples were
obtained during hollow-stem auger driling to completion or refusal. An unlined
California-type drive sampler (3-inch O.D.) was used to obtain the soil samples. The
sampler was driven 18 inches into the soil using a down-hole hammer with a 140-pound
hammer falling 30 inches directly on the sampler. A 300-pound uphole hammer
(dropping on rods attached to the sampler) was used to sample Boring B-10 only. After
the sampler was retrieved from the boring, the sample barrel was split and the recovered
soil was placed in a waxed-cardboard core box. The samples, as they were obtained,
were systematically placed in the core box from left to right and from top to bottom.
Wooden spacer blocks, labeled with the sample number and depth were placed at the
beginning of each sampled interval.

For those borings that needed to be advanced beyond the hollow-stem auger refusal
depth (B-10, B-13 and B-14), wireline mud-rotary coring was used. Coring was
accomplished in alluvial and soft bedrock materials using several different types of HQ-
sized tungsten carbide bits. An HQ-sized surface-set diamond bit was used for harder
bedrock materials. Core-bit types and changes are noted on the boring logs. A 10-foot
long split inner barrel was used to recover the core. After completing a core run, which
ranged from 3 inches to 9.5 feet in length, the inner barrel was extracted from the drill-
rod column. At the surface, the inner barrel was split open and the recovered core was
transferred to waxed-cardboard core boxes in the manner described above for the drive
samples.

060893 RPT/52-2038-01 12



The bucket-auger boring, B-15, was sampled by a Certified Engineering Geologist after
drilling was completed. Continuous soil samples were collected from the sidewall of the
boring beginning at a depth of approximately 5 feet to a depth of approximately 45 feet.
The samples were placed in labeled zip-lock plastic bags with each bag containing
material from a 6-inch interval. Bulk samples were also collected from the distinctive soil
horizons encountered in the boring.

2.2.3 Logging Methods

Drive samples and cores obtained from the borings were logged and photographed by
a Certified Engineering Geologist (CEG) registered in California. The walls of the
bucket-auger boring were examined and logged in detail downhole by the CEG. A
standard format log was completed for each boring (Appendix A) by the CEG.

The alluvial materials encountered were described in accordance with the Unified Soil
Classification System (USCS). Descriptions include material type, color, moisture,
density or consistency, texture or plasticity of the dominant constituent, amount and sizes
of secondary constituents, and other descriptors such as porosity, carbonate and soil
structure. Colors used in the descriptions were selected by comparison with the Munsell
Soil Color Chart. In providing a color description, the color chip or a range of color
chips closest to the actual color of the soil was noted on the log. The Munsell-Soil Color
Chart provides a standardized method to describe the color of soils by name, hue, value,
and chroma. Thus, dark reddish brown (5YR 3/2) is defined by hue (5YR), value (3) and
chroma (2). The hue notation of a color indicates its relation to Red, Yellow, Green, Blue,
and Purple; the value notation indicates its lightness, and chroma notation indicates its
strength (Munsell Color, 1992).

Bedrock descriptions include the rock type, color, moisture, texture, degree of weathering
and other characteristics, such as the nature of structural discontinuities, cementation
and mineralogy. The Rock Quality Designation (RQD) was also calculated for each core

060893.RPT/92-2038-01 18



run in bedrock. Colors used in the description for rock are based on the Rock Color
Chart published by The Geological Society of America (1991) which is based on the
Munsell system.

2.2.4 Boring Abandonment Methods

Each boring, with the exception of bucket-auger Boring B-15, was abandoned by
backfilling the boring with a Portland cement-bentonite mix. The upper 6 inches to 2 feet
of each boring was filled with asphalt to the road surface. The bucket-auger boring was
filled with concrete from the bottom of the boring to a depth of 14 feet below the ground
surface. After allowing the concrete to harden, a Portland cement (3/4 sack mix) and
sand mix was placed from 14 feet to within 2 feet of the road surface. The remaining 2
feet of the boring was filled with asphalt to the road surface.

2.2.5 Piezometer (Observation Well) Installations

Piezometers were installed in Borings SM-1 and SM-1A. The piezometers were
constructed to evaluate the groundwater conditions adjacent to the Hollywood fault. Both
1- and 2-inch diameter Schedule 80 PVC flush-threaded casing and screen were used
to construct the piezometers. Well screen with 0.01-inch slots and #2/12 Monterey filter
sand were used to construct the piezometers because of the high percentage of fine-
grained materials encountered by the borings. A seal consisting of hydrated bentonite
pellets and chips were placed over the filter sand. The remaining portion of the boring
was filled with a portland cement-bentonite slurry to within approximately 1 foot of the
ground surface. A steel traffic box was set in the cement level with the road surface.
Specific details associated with the installation of the piezometers are provided in
Appendix B.
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2.3 FIELD EXPLORATION PHASES

The phased approach to exploration was necessary for this study because planning of
subsequent phases depended on results from the prior phases. A total of four phases
of field investigations were developed. An explanation of each phase is presented below
with discussions of purpose and findings.

2.3.1 Phase 1

The Phase 1 program consisted of drilling and sampling five exploratory borings (B-9
through B-13), located on the east side of Camino Palmero north of Franklin Avenue
(Plate 1). These borings were drilled between June 15 and July 10, 1992. The principal
objectives of this phase of our investigation were to:

o] Evaluate fault traces mapped through the area by Dibblee (1991).

o] Evaluate a topographic anomaly identified by Dolan and others (1992) that
appears to correspond with Dibblee's mapped Santa Monica fault trace
(south strand of the Hollywood fault zone).

o] Evaluate the abrupt difference in the depth to bedrock observed between
two borings (B-7 and B-8) drilled in the area during an earlier investigation
(Earth Technology, 1992). Logs are included within Appendix A.

o] Evaluate the width of the fault zone and nature of the alluvium, fault zone,
and bedrock transition at the tunnel invert depth.

Boring B-10 was located near previously drilled Boring B-8. It was drilled with a hollow-
stem auger (HSA) rig to 62 feet and a rotary wash core rig to a depth of 240 feet in an
attempt to penetrate bedrock (granitic rock) suspected to be in fault contact with alluvium
beneath the bedrock (hanging wall). Continuous sampling was attempted with recovery
of approximately 77 percent from HSA and 45 percent from rotary wash methods of
driling. Three shallow HSA borings (B-9, B-11 and B-12) were drilled downslope of
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Boring B-10, each to a depth of approximately 90 feet, to check continuity of distinct soil
horizons observed in Boring B-10. Boring B-13 was drilled by HSA to 51 feet and rotary
cored to a depth of 155 feet where it terminated within the planned tunnel crown. This
boring was required to help characterize the rock conditions at tunnel depth, upslope of
the fault zone observed in Boring B-10, and to provide information on the thickness of
alluvium adjacent to the mountain front. The thickness of alluvium was important to
evaluate the presence or absence of the fault trace (north strand of the Hollywood fault
zone) inferred by Dibblee (1991) at the north end of Camino Palmero.

2.3.2 Phase 2

Phase 2 consisted of drilling four borings (B-14 through B-17, Plate 1) between July 29
and August 8, 1992. The borings were located on the east side of Camino Palmero
north of Franklin Avenue. Except for Boring B-15, which was a bucket auger boring, the
borings were drilled with a hollow-stem auger rig and rotary wash conversion after
hollow-stem augering was not possible.

The intent of the Phase 2 borings was to determine the bedrock surface for evaluating
possible fault traces between Borings B-10 and B-13, and to confirm the dip of the gouge
zone previously identified in Boring B-8. These borings provided data on the depth,
types, continuity and thickness of the shallow soils identified during Phase 1 that were
used to recognize offsets due to faulting. Boring B-14 was drilled adjacent to Boring B-8
(Earth Technology, 1992). Boring B-8 was drilled during a previous study and was cored
only in the tunnel zone. The alluvium overlying the bedrock was not sampled in Boring
B-8. Boring B-14 provided a continuous record of the soils overlying the bedrock and
helped locate the bedrock surface with greater confidence than could be interpreted from
the results of Boring B-8. The boring also helped confirm the dip of the fault gouge zone
disclosed in Boring B-8. Boring B-15, was located between Borings B-10 and B-14. It
was drilled with a bucket auger rig to allow direct observation of the soils and possible
offsets of soil in situ, and to establish the bedrock surface. This boring was terminated
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at a depth of 50 feet after encountering groundwater, and severe sloughing and caving
of the side walls below the water table. Boring B-16 was drilled by hollow-stem auger
adjacent to Boring B-15 and was advanced past the groundwater-bearing zone to a
depth approximately 25 feet below the bedrock surface. Boring B-17 was the last boring
drilled during Phase 2. It was located between Borings B-10 and B-12 to refine the
position of the fault interpreted between them and to provide additional data on the
youngest faulted soils.

2.3.3 Phase 3

After evaluating the results of Phases 1 and 2, Phase 3 exploratory borings were drilled
between August 31 and October 7, 1992. Phase 3 consisted of 15 hollow-stem auger
borings (B-18, B-19, B-20, B-22, B-24, B-27, B-31, B-34, B-38 and B-41 through B-46)
ranging in depth between 50 feet and 60.5 feet.

These borings were located on the west side of Camino Palmero north of Franklin
Avenue, on the north side of Franklin Avenue near its intersection with Camino Palmero,
on the west side of Camino Palmero between Franklin Avenue and Hollywood Boulevard,
and on the east side of Martel Avenue between Hollywood Boulevard and Hawthorn
Avenue (Plate 1).

The purpose of the Phase 3 borings was to evaluate the continuity of the uppermost and
older soils south of the area explored during Phases 1 and 2, and to assess whether or
not these soils have been affected by faulting. In addition to evaluating the potential for
faulting to the south, three borings (B-18 through B-20) were drilled across from Borings
B-12 and B-17 on Camino Palmero. These borings were drilled to evaluate the thickness
variations of the youngest faulted soils observed during the previous phases. These data
were needed for use by Dr. Sieh and Dr. Dolan to assess the style of faulting, fault
activity and magnitude of slip per earthquake.
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2.3.4 Phase 4

The exploratory borings drilled during the fourth phase were completed between
November 6 and December 21, 1992. A total of five borings were drilled, with two
(SM-1C and SM-1D) completed as part of this study and the remaining three (SM-1,
SM-1A, and SM-1B) completed as part of the geotechnical investigation of the tunnel
segment through the Santa Monica Mountains. These borings are located on the west
and east sides of La Brea Avenue north of Hillside Avenue (Plate 2) and ranged in depth
between 45.5 feet and 199 feet.

The purpose of the Phase 4 borings was to evaluate the nature of the Hollywood fault
zone and bedrock and groundwater conditions in an area located near the La Brea
Avenue tunnel alignment and to confirm the consistency of the observations made at
Camino Palmero. Boring SM-1 was drilled by rotary methods to intercept the fault zone
at depth and to characterize the subsurface conditions within the tunnel zone. Since
Boring SM-1 encountered the anticipated fault relationship (alluvium occurring beneath
bedrock) at a depth above the tunnel crown, Boring SM-1A was placed north of the
boring to evaluate the rock and groundwater conditions at tunnel depth upsiope of the
fault zone. Boring SM-1B was drilled adjacent to Boring SM-1 by rotary methods in order
to evaluate the inclination of the fault zone encountered in Boring SM-1. Borings SM-1C
and SM-1D were located downslope of Boring SM-1 with the intent of penetrating the
fault plane in the shallow/younger soils occurring near the ground surface. Borings
SM-1C and SM-1D were drilled by hollow-stem auger.

Piezometers were installed in Borings SM-1 and SM-1A to monitor groundwater levels
on both sides of the fault zone.
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2.3.5 Phase 5

Phase 5 consisted of evaluating the shallow soils exposed in a trench that was excavated
during the construction of a storm drain on Vista Street. The trench which began at
Hollywood Boulevard extended north on Vista Street and ended north of Hillside Avenue.
The trench was located on the east side of Vista Street and ranged in depth from 10 feet
to 13 feet. The trench was logged by Dr. James Dolan while construction progressed
from Hollywood Boulevard. He was assisted by an Earth Technology -certified
engineering geologist after the excavation reached Franklin Avenue. The trench north
of Franklin Avenue was logged between April 5 and April 8, 1993.

The trench excavation was logged in order to evaluate if the Hollywood fault has
displaced the shallow alluvial soils exposed by the trench. Based on the results of the
previous phase and the data obtained from the Los Angeles sewer tunnel as-built
documents, in our opinion the most likely place where the trench would intersect the
trace of the fault was between Franklin and Hillside Avenues.
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3.0 GEOLOGIC CONDITIONS

3.1 GENERAL GEOLOGIC SETTING

The Hollywood fault zone occurs along the base of thé Santa Monica Mountains where
it separates uplifted bedrock units located north of the fault zone from alluvial deposits
present to the south. The fault zone is part of a major tectonic boundary that separates
the Transverse Ranges geomorphic province on the north from the Los Angeles basin
and Peninsular Ranges province to the south. Major Transverse Ranges structural
components of this boundary in the general region include the Santa Cruz Island,
Anacapa, Malibu Coast, Santa Monica, Hollywood, Raymond, Sierra Madre and
Cucamonga faults (Figure 3). The Santa Monica fault zone is reported up to
approximately 2.5 miles south of the mountain front and is expressed as a series of
topographic scarps that extend eastward from Santa Monica Bay to the Newport-
Inglewood fault at Beverly Hills. Beyond (east) Beverly Hills, there appears to be no
topographic or geomorphic evidence of the Santa Monica fault zone in a straight line
projection to the east, rather it seems to step over to the Hollywood fault (Figure 3).
Recent paleoseismologic and geomorphic studies along the trace of the fault zone in
West Los Angeles suggest probable Holocene activity of the Santa Monica fault zone
(Dolan and others, 1992).

The Hollywood fault zone as mapped by Weber (1979) is primarily expressed at the
ground surface by an aligned series of south-facing faceted ridges and topographic
scarps in the alluvial deposits near the base of the range front. The presence of these
youthful geomorphic features suggests that the Hollywood fault zone is possibly of
Holocene age (Ziony and Jones, 1989; and Ziony and Yerkes, 1985). According to State
of California guidelines, a Holocene age fault is active (Hart, 1990). The recent California
Division of Mines and Geology (CDMG, 1992) publication, Preliminary Fault Map of
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California, indicates that the Hollywood fault is Holocene in age. Weber's Hollywood
trace is identical to the Santa Monica fault shown on Dibblee's (1991) map (Figure 2).
The tendency to interchange the Santa Monica fault designation for the Hollywood fault
east of the Beverly Hills area has created confusion in published literature. For clarity
in this report we will refer to the fault traces east of the Newport-Inglewood fault as the
Hollywood fault zone and those mapped by Dibblee (1991) as the north strand and south
strand of the Hollywood fault zone.

The Hollywood fault zone trends generally in an east-northeast direction parallel to the
base of the steep south-facing flank of the Santa Monica Mountains. Basement rocks
north of the fault zone have been juxtaposed against younger rocks and alluvial deposits
present to the south. The overall sense of movement is reverse slip with a significant left
slip component resulting in uplift of the north side relative to the south side of the fault.
The dip of the fault zone is not well documented from available data but may vary
between vertical and 60 degrees to the north, if based primarily on the inclination of
sedimentary rocks in its vicinity and on the presence of a steep gravity gradient that
coincides with the fault zone at depth (Weber, 1979). The geologic records for the Los
Angeles City Sewer Tunnel (Department of Public Works, 1954-1955) conétruction
indicate a gouge zone and fault zone that is approximately 150 feet in width at the south
portal of the tunnel. Shear planes and dominant structural trends documented for the
tunnel construction indicate an east-west strike and a 10 to 15 degree northward dip
(Department of Public Works, 1954-1955). The tunnel portal where the fault was
encountered is located directly west of Sierra Bonita Avenue at Wattles Park
approximately 1,000 feet west of Camino Palmero or 2,200 feet west of the proposed
Metro Red Line tunnel near La Brea Avenue.

The location of the Los Angeles City Sewer Tunnel portal area is shown in Plate 3 with
a geologic cross section of the south portal of the tunnel interpreted from the as-built
geology logs of the tunnel construction and exploratory borings for the trench excavation
south of the portal. Also shown on the cross section are the approximate locations of
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exploratory trenches excavated across the fault at Wattles Park by Crook and Proctor
(1992). The trenches appear to have spanned across the main fault trace (transition
between alluvium and bedrock) but no evidence of offset alluvium was reported.

During our review of the boring logs for the Los Angeles City Sewer trench excavation
in 1954, we noted that the alluvium had been logged as decomposed granite (Plate 3).
If this terminology was also used to describe the tunnel geology, the main fault contact
between alluvium and granitic rock may be at station 352+20 in Plate 3. This is possible
because the alluvium and decomposed granite are similar in appearance where the
alluvium is derived from the granitic materials. Alternatively, if the decomposed granite
is correctly identified in the tunnel log, then the main fault trace would lie south of the
tunnel portal as queried in Plate 3.

3.2 SUBSURFACE CONDITIONS AND EVIDENCE OF FAULTING

3.2.1 Camino Palmero

Evidence of the presence of the Hollywood fault zone on Camino Palmero was observed
from the information obtained from borings drilled during Phases 1 and 2 of this study.
Cross section A-D (Plate 1) represents our interpretation of the subsurface conditions
based on the borings drilled during the first three phases. The most important boring
for interpreting the geologic structure is Boring B-10 which passes through two fault
planes that juxtapose granitic rock (quartz diorite) over alluvium as described below.

Boring B-10 encountered 109.5 feet of alluvial materials overlying weathered quartz
diorite. The quartz diorite continues to a depth of 130.7 feet where it is faulted against
alluvium underlying the quartz diorite. Quartz diorite was encountered again at a depth
of 178.5 feet. At a depth of 198.5 feet, alluvial materials were again encountered which
continue beyond the bottom of the boring at a depth of 240 feet. Based on these data,
it appears that at least two distinct fault planes were observed in Boring B-10. The base
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of the bedrock intervals at 130.7 feet and 198.5 feet are fault contacts between the
bedrock and underlying alluvium. This implies that the bedrock has been uplifted and
faulted on top of alluvium at 130.7 feet and 198.5 feet in depth. This relationship is
expected given that the Hollywood fault is a reverse-slip fault with a strike-slip component
of slip.

The alluvium encountered in Boring B-10 generally consists of yellowish brown fine- to
coarse-grained sand with varying amounts of silt and clay. Gravel, consisting
predominantly of weathered and decomposed clasts of quartz diorite, occurs as thin
beds or lenses within a sandy matrix or is scattered throughout as isolated clasts. Less
common are clasts composed of hard rounded quartzite, weathered volcanics (primarily
basalt), weathered mafic plutonic rocks, friable sandstone and siliceous shale. The
alluvium in the upper 15 feet is generally very friable because of the absence or limited
amount of clay. A distinctive argillic pedogenic soil horizon occurs in the upper part of
Boring B-10 from a depth of about 30 feet to 43 feet. This interval is typically very clayey
and has a dark brown color indicative of some organic content. Scattered charcoal
fragments were observed and were collected and provided to Dr. Dolan for age-dating
purposes. Reported results indicate the dark brown soil is pre-Holocene in age (Sieh,
1993). Dark reddish brown clayey soils were observed overlying the bedrock as well.
Shears were observed in the cores of bedrock and alluvium at various depths. The
shears are typically clay and/or carbonate lined and are generally inclined about 70
degrees or steeper.

Bedrock was encountered in Borings B-13, B-14 and B-16 at depths of 17.5, 45 and 73.5
feet, respectively. These borings were all located upsiope from B-10. The depths to
bedrock from these borings and B-10 indicate a very rapid, likely stepped dropoff of the
buried bedrock surface and is indicative of faulting between these borings. The
inclination of the bedrock surface defined between Borings B-13 and B-14 is in
agreement with the general slope of the bedrock mountain front and likely represents an
erosional surface that is not affected by faulting (Plate 1), and is buried by the alluvium.
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These data preclude an offset of the bedrock surface at Dibbiee's inferred location of the
Hollywood fault (north strand) at the upper end of Camino Palmero (Dibblee, 1991). It
is not likely that a fault trace exists at the upper end of Camino Palmero. The actual
mountain front at the alluvium appears to be a buried fault-line scarp rather than the
actual fault trace. Borings B-16 and B-10 indicate a rapid drop-off of the bedrock surface
south of B-14 which helps locate at least two faults that offset the bedrock surface. As
shown in Plate 1, we have interpreted one fault related to the clay gouge zone
penetrated in Borings B-8 and B-14. Another fault is interpreted between Borings B-10
and B-16 because the bedrock surface steps down again. Based on these data, the
Hollywood fault appears to consist of a main fault trace where granitic rock is faulted
against alluvium and severely weathered and sheared granitic rock that extends for a
distance of 100 feet to 120 feet north of the main fault trace. Numerous fault planes and
gouge zones comprise the sheared bedrock with a decreasing frequency of shearing
north of the main fault trace. Other shears likely exist within the bedrock north of the
main shear zone.

A distinctive dark brown paleosol soil was encountered in all of the borings across the
area of interpreted faulting. The dark brown soil is the shallowest well-developed
paleosol and youngest pedogenic soil with the exception of the modern surface soils.
The dark brown soil appears to be continuous and unaffected by faulting except between
Borings B-12 and B-17 where it appears to be down dropped on the north relative to the
south side of a fault projecting upward from 130.7 feet in depth at Boring B-10.
Continuity of the dark brown soil both south of Boring B-12 and north of Boring B-17
indicates that faulting has either not occurred in those areas since the soil developed,
or that vertical offsets have been too small to be detected by the investigative techniques
used. The youngest faulting event(s) appears to be isolated between Borings B-12 and
B-17.

The upper dark brown soil occurs as two distinctive soils in Boring B-12 and southward,
whereas in Boring B-17 and northward it generally occurs as a single thick soil wedge
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or two less distinct soils that thin to the north as the alluvium laps up onto the erosional
bedrock surface at the mountain front. The thickened dark brown soil and the fact that
it is down dropped relative to the soil in Boring B-12 suggest that the soil was developing
while surface faulting events occurred. The thick wedge of soil north of the fault appears
to have developed in a topographic depression or was perhaps trapped by an uphill-
facing fault scarp that developed during surface faulting. This could have occurred as
single or multiple surface-faulting events. Another possibility for the observed
relationship is the development of the dark brown soil at different locations along the
mountain front followed by lateral faulting that juxtaposed the two soils at the site of
exploration. In our opinion, this is unlikely because of the apparent low level of fault
activity and the general regularity of soil development south of boring B-12 on Camino
Palmero indicating consistent wide-spread pedogenic soil development conditions
extending beyond the possible limits of lateral offset.

3.2.2 La Brea Avenue

The Hollywood fault zone was encountered again at La Brea Avenue based on the
information obtained from the borings drilled during Phase 4. Cross section E-F (Plate 2)
illustrates our interpretation of the subsurface conditions based on the borings drilled
during this phase and during our geotechnical investigation of the tunnel segment
planned through the Santa Monica Mountains. Boring SM-1 was the key boring for
evaluating the fault zone at La Brea Avenue and the locations of subsequent borings
were based on its findings.

Boring SM-1 encountered approximately 45 feet of alluvium overlying highly weathered
quartz diorite. The quartz diorite continues to a depth of 93 feet where it is faulted
against shale of the Puente Formation underlying the quartz diorite. At a depth of 115
feet, alluvium is again encountered and it continues beyond the bottom of the boring at
a depth of 199 feet. Based on these data, it appears that a distinct fault zone was
observed in Boring SM-1 and implies that the bedrock material has been uplifted and
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faulted over the alluvium at a depth of 115 feet. The Puente Formation shale was also
encountered in Boring SM-1B at a depth of 105 feet where it occurs beneath quartz
diorite. Samples from Boring SM-1 were sent to Micropaleo Consultants, Inc. for
microfossil and pollen identification. The results indicate a Middle to Late Miocene age
for the shale with preference given to the later. This would correspond to the Puente
Formation, an age equivalent to the Modelo Formation in the Los Angeles basin area.
Quartz diorite bedrock was encountered again below the Puente Formation at a depth
of 120 feet and continues to 143 feet. At 143 feet, alluvium was found to continue to the
depth explored.

The alluvium encountered in Boring SM-1 generally consists of dark brown to reddish
brown clayey sand to sandy clay. The sand ranges from fine to coarse grained with thin
intervals of predominantly coarse grained sand present. Gravel is rare with clasts
composed mostly of weathered plutonic (quartz diorite) rock. The high clay content and
dark color of the alluvium contrasts with the yellowish brown, very friable sediments
encountered in the shallow subsurface at Camino Palmero. The characteristics of the
alluvium are similar to the dark brown paleosol encountered in Boring B-10 at a depth
of 30 feet at Camino Palmero and may be of a similar age. This material was also found
in Borings SM-1B, SM-1C and SM-1D. This indicates that the younger soils of possible
Holocene age are absent at La Brea Avenue.

Each of the borings encountered bedrock at various depths. The bedrock consists of
highly weathered to completely weathered plutonic rock having a quartz diorite to
granodiorite composition and Puente Formation shale. The plutonic rock is typically very
friable having been weathered mostly to yellowish and orangish coarse to very coarse
sand- and gravel-sized material. Intervals of sheared clay gouge are common and
fractures are generally lined with clay or soft calcium carbonate or are stained. The
buried bedrock surface, based on the borings, appears to rapidly descend to the south
between Borings SM-1A and SM-1 and then flattens between Borings SM-1 and SM-1C.
The bedrock surface rises between Borings SM-1C and SM-D, sloping to the north in the
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opposite direction. Based on the borings, the buried bedrock surface appears to define
a topographic depression that may be controlled by faulting forming a small graben

structure.

Puente Formation shale was penetrated by Borings SM-1 and SM-1B. The shale is
generally olive gray to black in color, laminated and has intervals of clay gouge
interstratified. Laminae are inclined from 40 degrees to 70 degrees with intermediate
inclinations being most common. In Boring SM-1B, the interstratified zones of gouge
contain fragments of quartz diorite that range in size from coarse sand to gravel. The
sliver of Puente shale may extend as far as boring SM-1C where a thin zone of sheared
clay occurs between the weathered quartz diorite and underlying alluvium. Puente
Formation materials were not observed in Borings SM-1A or SM-1D.

Alluvium was encountered again underlying the bedrock materials in each of the borings
(except SM-1A which encountered plutonic rock). The underlying alluvium is generally
dark reddish brown to brown and consists of clayey sand, sandy clay and clay with
infrequent intervals of friable silty sand, sand and gravel. Calcium carbonate-lined
fractures and unlined shears were observed in Boring SM-1.

The main fault trace is interpreted to correspond with the transition between bedrock and
underlying alluvium. The inclination of the fault plane, based on the borings, is
approximately 60 degrees and flattens to approximately 30 degrees south of Boring
SM-1. The topographic depression in the buried bedrock surface occurs above the bend
in the fault plane and could represent a graben structure that formed ih response to local
tensional stress developed over the change in dip of the fault plane.

3.2.3 Vista Street

The Vista Street storm drain trench excavation exposed two distinct buried soil horizons
buried beneath massive, friable alluvium and fill. None of these materials revealed any
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evidence of displacement across the estimated trace of the Hollywood fault (Dolan, 1993;
Appendix E). The friable surficial alluvium and uppermost buried soil overlie a much
better developed reddish-brown clayey soil. The reddish brown soil was intermittently
exposed only in the deepest sections of the trench excavation and for this reason it
could not be clearly demonstrated to overlie the fault zone continuously as an
undisturbed horizon. The uppermost soil however, was logged continuously across the
suspected trace of the fault. The upper surface of the uppermost soil is irregular due to
channelization, but it is undisturbed by faulting. This indicates that no surface faulting
earthquake has occurred since deposition of the friable surficial alluvium.

3.3 AGE OF FAULTING

The results of carbon dating of the youngest paleosol and overlying alluvial sediments
was evaluated by Dr. James Dolan who collected carbon samples from a storm drain
trench on Fuller Street. Results indicate that the upper friable soils and alluvium are
Holocene in age. The shallowest dark brown paleosol is believed to be pre-Holocene
in age (Sieh, 1993). These data are reported in a separate document prepared by Dr.
Sieh (1993), a copy of which is attached in Appendix D. For this report the ages of the
sediments and soil are interpreted from a combination of carbon dating, general
geomorphology, stratigraphy and pedogenic soil development to estimate the latest age
of faulting.

The Camino Palmero site is located on a well developed conical shaped alluvial fan at
the mouth of Runyon Canyon. The apex of the fan coincides with the mouth of Runyon
Canyon and the flanks of the fan radiate symmetrically extending roughly from La Brea
Avenue to Vista Street and as far south into the basin as Sunset Boulevard. The Runyon
Canyon fan is superimposed on the broad alluvial surface that spreads across the basin.
The fan formed as pulses of sediment washed out of Runyon Canyon as alluvium and
mud flows and were deposited at the foot of the Hollywood Hills. No lateral offset of this
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fan from its source area is apparent. However, the conical shape of the fan at the
mountain front indicates tectonic uplift of the mountains.

As climates changed locally during the late Pleistocene and Holocene, the fan surface
underwent weathering, oxidation and other pedogenic processes that formed organic
and argillic (clayey) soils. In the borings, we located numerous buried soils indicating
pedogenic soil development on the fan surface, burial by younger sediment and soil
development again. This cyclical pattern of repeated burial preserved at the Camino
Palmero site indicates a long history of sedimentation and pedogenesis that is suggestive
of both climatic changes and possible tectonic uplift. For the purposes of this report, the
upper sediments (clayey and friable) and the shallowest clayey paleosol (buried soil
approximately 20 to 30 feet below the ground surface) are the most significant to
interpreting the latest age of faulting. Other deeper paleosols exist but are not discussed
other than to say the dark red hue and chroma (10YR) of the soils combined with the
pedogenic clay are indicative of great antiquity, probably older than 100,000 years.

Evidence of faulting in the sediments that bury the dark brown clayey paleosol is not
visible in the core and drive samples. This may be due to the virtual absence of clay
content in the younger sediments and the friable nature of the sediments (cores crumble
when handled). The sediments that directly overly the dark brown paleosol thicken
between Borings B-17 and B-12 giving the appearance of vertical offset and resultant
thickening of the sediments where the paleosol is faulted downward. Thus, we interpret
the alluvium overlying the youngest clayey paleosol to be faulted as well. The friable
sediments, which are youngest of all, do not appear to be affected by faulting within the
resolution possible from borehole data.

The age of the friable sediments is inferred to be Holocene because of the following
evidence:
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o} Results of carbon-age dating of sediments from boring B-15 and similar
sediments that were exposed in a storm drain trench on Fuller Avenue
indicate a Holocene age (Sieh, 1993).

o] The absence of a pedogenic clay horizon in the sediments and the new
organic soil development at the ground surface preclude long-term argillic
soil development, which is exclusively Pleistocene in age in southern
California.

Evidence for the buried argillic soils being late Pleistocene is as follows:

o} Results of carbon dating of the dark brown paleosol indicate a late
Pleistocene age (Sieh, 1993).

o] The depositional conditions appear to favor episodic deposition and
pedogenesis without much erosion resulting in a nearly continuous time
record in the stratigraphy. Erosion of the older soils is unlikely as they
have been protected and preserved by the overlying friable alluvial
sediments.

o] The underlying buried soils at the site are clearly late Pleistocene in age
because of the high clay content, moderately strong pedogenic texture,
clay coatings on clasts and grains, and dark brown and reddish brown soil
color (5YR and 10YR) (developed through long exposure to an oxidizing
environment).

Based on the results of carbon dating at Fuller Street reported by Dr. Sieh (1993), the
pedogenic and geomorphic evidence supports a Holocene age of the friable upper
sediments at Camino Palmero Street and Vista Street. These sediments do not seem to
be affected by faulting. Given the age of buried paleosols as Late Pleistocene there
could be as much as 8 feet of vertical separation of the Late Pleistocene soils as
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measured on Section A-D in Plate 1. The conclusions drawn from the field exploration
are that no surface faulting events have occurred on the Hollywood fault for at least one
to two thousand years and that surface faulting probably occurs infrequently but is
possible in the future.

3.4 GEOLOGY AT TUNNEL INVERT

The transition from the bedrock of the Santa Monica Mountains to the basin alluvium will
occur at the Hollywood fault zone. Although site exploration is not possible at the
current alignment (Figure 4) to pinpoint the exact location of the fault and describe rock
conditions, the information obtained from borings at Camino Palmero and La Brea
Avenue allows a representative understanding of anticipated conditions.

The detailed investigations at Camino Palmero indicate that the alluvium-bedrock
transition occurs as a sharp break controlled by faulting. Plate 1 shows an abrupt, nearly
vertical contact of alluvium on the south versus highly weathered and sheared quartz
diorite on the north at a tunnel depth of approximately 160 feet below the ground
surface. The quartz diorite is highly weathered to a residual soil texture (or decomposed
granite) as indicated in Boring B-10. At Boring B-8, the quartz diorite is severely sheared
and consists of clay gouge and rock fragments. The rock between Borings B-8 and
B-10 is inferred to be highly sheared and fractured for a distance of 90 feet along the
planned tunnel. Boring B-13 was also cored to the depth of the tunnel to check if such
poor rock quality was present farther into the bedrock (north). Boring B-13 is located
approximately 80 feet north of Boring B-8. A very thick weathered zone was encountered
in Boring B-13 to a depth of at least 90 feet. The rock in this interval has been mostly
decomposed to a friable material that is intensely sheared and in places brecciated.
Intervals of clay gouge were also observed. In this boring, the rock below 90 feet and
at the tunnel depth is relatively competent having fractures spaced from 3 inches to 6
inches apart. The rock is typically coarsely crystalline and generally massive. Intervals
of gneissic foliation occur locally.
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The borings at La Brea Avenue also define the main fault as an abrupt transition from
alluvium on the south side to weathered and sheared granitic rock on the north side of
the transition. The most intensely sheared granitic rock is interpreted to extend for at
least 100 feet north of the main fault within the tunnel alignment. At La Brea Avenue, four
borings penetrated the main fault which was marked by bedrock overlying alluvium in
fault contact. The boring data indicate that the fault at the tunnel depth dips
approximately 60 degrees to the north, although near the surface the fault flattens to
approximately 25 degrees. As at Camino Palmero, the bedrock materials at La Brea
Avenue consist of highly weathered and sheared quartz diorite although a sliver of
Puente Formation shale was encountered above the tunnel crown. The Puente material
was faulted into place within the zone of shearing that comprises the Hollywood fault.
The Puente Formation was dragged upward within the fault zone by the reverse fault slip
characteristic of the Hollywood fault zone. The relationship indicates that the subsurface
conditions presented in Plates 1 and 2 are quite simplified being interpreted from
exploratory borings.

The transition from alluvium to quartz diorite bedrock in the Santa Monica Mountains at
the proposed tunnel is expected to be abrupt, fault controlled, and very steeply dipping
(approximately 60 degrees). Once into the quartz diorite, a gradual change from highly
weathered, clayey decomposed quartz diorite (soil-like) to fragmented and sheared
quartz diorite (fault zone) occurs over a distance of approximately 120 feet horizontally.
The sheared quartz diorite will likely include zones of clay gouge and large (several feet)
rock fragments. The quality of the quartz diorite will become less sheared and
weathered, northward of the fault zone.

3.5 GROUNDWATER CONDITIONS

The Hollywood fault is reported to act as a regional barrier to groundwater flow with
groundwater elevations typically higher north of the fault than south of the fault (Crook
and Proctor, 1992). During this study, groundwater conditions were evaluated to validate
the reported regional condition. Groundwater was encountered in several of the borings
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(Table 1 and illustrated in Plates 1 and 2) typically as a saturated zone. The materials
above and below the saturated zone were drier relatively suggesting that groundwater
in the areas studied is perched above the fault plane.

Most of the borings were drilled entirely or to refusal by hollow-stem auger (see Table
1) before changing to rotary coring. This method provided a means to accurately locate
the first occurrence of groundwater in the borings while drilling. For those borings drilled
with fluids, the static water depth was measured periodically during drilling. Piezometers
were constructed in Borings SM-1 and SM-1A on La Brea Avenue to provide long-term
groundwater level monitoring adjacent to the range front. The piezometer for Boring
SM-1, which passed through the fault, was screened only below the fault to monitor
groundwater conditions within the tunnel zone. The annular space located above the
fault zone was completely sealed to prevent groundwater from entering the piezometer
above the fault. The piezometer installed in Boring SM-1A was screened from a depth
of 150 feet (the lower 30 feet of the borehole caved upon removal of the drilled rods) to
within 10 feet of the ground surface to monitor groundwater conditions near the tunnel
zone north of the fault.

Groundwater observations and measurements based on the borings and piezometers
indicate that the Hollywood fault acts as a groundwater barrier with groundwater at
shallow depths north of the fault and not within the tunnel heading south of the fault.
Along Camino Palmero, groundwater depths range from approximately 43 feet to 55 feet
below the ground surface north of the fault and is 90 feet or deeper south of the fault.
Along La Brea Avenue, groundwater occurs at depths much shallower than at Camino
Paimero. There, the depth to groundwater ranges from approximately 9.5 feet to 24 feet
below the ground surface north of the fault and was not observed within the depths
drilled (199 feet in SM-1) south of the fault. A thin wet zone was encountered in Boring
SM-1D in the alluvium directly beneath the fault plane and may be the result of
groundwater flow along the fault or perhaps cascading over the fault. The piezometer
in Boring SM-1, screened entirely below the fault, was found to be dry several days after
installation.
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4.0 CONCLUSIONS

The Hollywood fault zone traverses the proposed Metro Red Line at the foot of the Santa
Monica Mountains. The fault investigation, which extended along Camino Palmero and
Martel Avenue from the toe of the mountains to Hawthorn Avenue and at La Brea
Avenue, disclosed only one fault where evidence of faulting affects the alluvium and
younger soils. Evidence of faulting was not observed in the sediments exposed by the
Vista Street storm drain trench excavation but secondary faulting was disclosed in a
storm drain trench on Fuller Avenue. The fault is located north of Franklin Avenue and
corresponds with the south strand of the Hollywood fault zone (Dibblee's Santa Monica
fault). The north strand of Dibblee's does not appear to affect the alluvium and may be
an indication of fault zone width rather than a separate fault trace as mapped by Dibblee.
The following are our conclusions:

o} Based on our review of the Los Angeles City Sewer tunnel geology and our
subsurface explorations of the faults reported in literature, we conclude that
the Hollywood fault exists as a single fault trace in the area of La Brea
Avenue and Camino Palmero. The width of the zone of shearing is
consistent with that encountered in the Los Angeles Sewer Tunnel
excavation.

o The most recent stratigraphic units affected by faulting include a buried
paleosol of late Pleistocene age and possibly the overlying sediments
which thicken at the fault. The overlying friable sediments that have no
argillic horizon are interpreted to be Holocene in age (1 to 2 thousand
years) and do not appear to be affected by faulting.

o] The predominant sense of slip appears to be reverse slip which causes
granitic rock to be lifted over alluvium along a steeply north-dipping fault
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plane. The dip of the fault nearest the tunnel alignment is expected to be
approximately 60 degrees or more northward.

0 At both Camino Palmero and La Brea Avenue, a wedge of thicker overlying
sediments and paleosol may indicate a graben-like structure over the fault
at depth. This could be caused by either flattening of the fault near the
surface as discovered at La Brea Avenue or by a lateral component of slip
accompanied by a localized bend in the fault trace.

o} Although the most recently active fault trace is confined to a zone
approximately 20 feet wide at Camino Palmero, the zone of shearing and
gouge associated with the fault in bedrock may be at least 120 feet in
horizontal width. This zone is expected to consist of gouge, crushed rock,
and sections of hard rock and may be considered to be a mixed face
condition for tunneling. Other zones of shearing and gouge are likely to
be discovered north of the main zone of shearing but are likely to be

smaller.

o] The main fault trace (transition from bedrock to alluvium) forms a
groundwater barrier across which tunneling conditions change from wet to
dry. The north side of the fault has shallow groundwater conditions (as
shallow as 9.5 feet); whereas, on the south side of the fault, groundwater
was not encountered even below the tunnel depth at La Brea Avenue (to
199 feet). In the highly weathered quartz diorite, the sandy nature of the
decomposed material may result in running ground within the fault zone.
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6.0 LIMITATIONS

The findings, recommendations, and professional opinions in this report are based on
the subsurface conditions as disclosed by the field exploration program and available
geologic data. The borings may not reflect variations in subsurface conditions which are
likely to exist in the unexplored areas. Thus, subsurface conditions should be monitored
and verified in the field during construction. Should significant differences between the
described and the actual subsurface conditions be revealed during excavation, it may
be necessary to re-evaluate the conclusions in this report, based on onsite observation
of the variations or additional field exploration.

The findings, recommendations, and professional opinions presented in this report were
developed in general accordance with applicable principles and practices of the
engineering geological and geotechnical engineering professions at the time of this
report preparation. There is no other warranty, either express or implied.
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SAMPLE/TEST TYPE

EXPLANATIONS

NR

2'," DIA., 12" DRIVE SAMPLE

NO RECOVERY

CORE SAMPLE

PENETRATION RESISTANCE (BLOW COUNT)
- BLOW COUNTS FOR 6" INTERVALS EXCEPT AS NOTED

DESCRIPTIVE TERM DESCRIPTIVE TERM
TRACE <5%
SOME 5-15%
WITH 15-30%
USE MODIFIER >30%
DRY ABSENCE OF WATER, DRY TO TOUCH
MOIST DAMP BUT NO VISIBLE WATER
WET VISIBLE FREE WATER

COLOR DESCRIPTION

and chroma (2).

Colors used in the description of alluvial materials and bedrock materials were
selected by comparison with the Munsell-soil Color Chart and the Geological
Society Of America Rock Color Chart. The color charts provide a standardized
method to describe the color by name (dark reddish brown), hue (5yr), value (3),
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Logs of Boring
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S Sfruchﬂ‘a I/Discontinuity
A 4 escription -
| < |BRl 5| oo b5
2128 21255 |3l e 8| 2|ee B| G -
N c>| 8 2| o (02 c| | -|EE| T 8|S Lithic Description S
£ S| o8| 2| 8|®Y] a|,o|l G| E| S5|o=| e[|+ v
- 3| DE| o S| ¥ F |+ a| © & 9| o—| £ ~ o Xt
o o U-- o u_uL. =4 [ L. o [+] = m_ presy R4
a o= g o8| & 3| B|=f| m| a|® o
C c o o | =
S i x| o Xl 0
- R16 [16:25| 20 0 - - - - - - - |CW GRANODIORITE (gd); grayish orange to =
- RS moderate yellowish brown, decomposed to -
- fine- to coarse-grained sand with plastic -
t 16:26 _ clay, massive -
- R17| _ 20 0 - - - - - - - |CW 2.
- RS -
—70 /18 :g;z 0] o = = = - = - = = [changed to rotary coring using diamond 70—
C 11‘/7 impregnated bit) =
- 11:03 .
~75 [Rio|11:26| 20 | 0 |10 S | A | - [SK | W [IV [cW 752
- RS o
~ 70 - closely spaced clay-lined slickensided shears _ -
= 11:32
T80 R20 (a5 52 [0 | - |5 [A | - [SK W [IV ]IV 80—
- J SR =
C alternating soft clayey gouge zones with -
= gravel-sized granodiorite clasts and -
- 11:57 50 S decomposed granodiorite =
__85 R21 |12.03| 60 | 0 = 3 A T ISK | W IV |[cw |driller reports ha.rd. from 83-85’') ) 85 -
R RS - poorly defined joints and clay-lined _
- slickensided and polished shears -
C - very closely spaced clay-lined, slickensided and =
| polished shears -
C 12:13 =
790 (R22|15:92| 65 | 0 | = | 3 | BI | VI [SK | W [Vili|CW 90—
o S L | SR HW -
: scattered cobble-sized granodiorite fragments -
C - 10 cm wide red clay-lined, slickensided and -
L polished shear zone .
12:35 -
95 [R23|13.03{ 100 | 47 [20 [ S | B [TH[SK [ W | IV [AW PUENTE FORMATION (Tp): CLAYSTONE, |99
— S D |Vl grayish olive to olive gray, highly plastic -
" I clay, laminated, localized extremely -
C closely spaced slickensided and polished -
= shear zones; interbedded sandstone at =
o 98.5’ -
o 13:19 -
T

%3
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Client: PB/DMJM Project: Metro Red Line-Segment 3
Project No.: 92-2050 Location: N4150650/E4183060
Boring No.: SM-1 Page No.: 4 of 6
< Sfr*ucﬂbra I/Discontinuity
= v escription -
3| o |2 5|22 U3
El2\8El 2| S35 |55l 2| 8] 2ol £ 5 s
< 5| 8| o |08 0|98 E| ¢| T |EE|c| 8|6 Lithic Description £6
€| 58| 2|8 |m0 2l+8 G| E| G|S=| 82| % o=
o | & | e- ;| 2lcf|l @a| @] € |83 £ -
o O LTS — | 3| @ |Y=-
2 v of| &| 3| 2|3 5| s
S »G x| a x| o
L R24| - 95 0 - S A - S D | IV |HW \ PUENTE FORMATION (Tp): CLAYSTONE; .
I B SK | W v 50- \ grayish olive to olive gray and dusky e
o VIII 60 yellow, highly plastic clay with silt =1
C interbeds, laminated, localized extremely ]
| closely spaced slickensided and polished =
— shear zones, iron oxide staining on -
~ siltstone interbeds =
C 13:48 ]
—103%3s 141110 [0 | - [ -~ <-1-1-1¢1-1- %,w 03_:]
- %:; ]
C 3 80 / dark yellowish orange and pale olive n
— 14:
110 R3e|isss(100 ] 0 | - [ S [A L[5 [D [V sW 107
- B SK | W | V MW -
= VIII 50 / —
C Zy - sheared contact ]
L 15:50 70 B
- R27[9:22(100 | 0 | - | S | A | - | S | D |VII|SW | 50 [2%| dark yellowish orange, silt and clay with -
- 9:29 SK—1—W M f fine-grained sand and fine gravel-sized ~ -
L R28 95 0 - - - - 2 . 5 .
4 10:01 = - - rock fragments, massive and chaotic ]
=119 - 15
L. 11/9 a -
: ALLUVIUM (Qal): SANDY CLAY (CL); dark ’
= 1 yellowish orange to moderate yellowish —
~ < brown, low plastic fines with fine- to ]
B ’\ . coarse-grained sand and gravel-sized ]
L 10:15 AN granodiorite clasts, massive, chaotic, o
- R29 |10:38| 88 /7N punky, random polished shears —
=1 ZC 19‘ 20
- <o -
- 7, s s -
N P>' - olive gray clay interval i
C 10:50 =% ]
L R30 |13:05| 100 | CLAYEY to SILTY SAND (SC/SM); moderate a
- X/ brown, medium grained, fine- to —
ol A coarse-grained sand and low plastic fines, -
__12.. a»\ trace gravel up to 6 cm in size, massive 25__
L i and highly friable, gravel-sized clasts -
L /{E composed of granodiorite -
u 11:20 & .
L R31 |31:34| 100 /I / grayish orange to dusky yellowish orange, faint -
- & 'ﬂ{ polished shears, moderately friable -
— 11:38 A ]
~130%s: 11:54| 100 ’: . | moderately closely spaced 7 mm wide 30—_
= ! caliche-lined joints E
. - i
= A 4
C 60 [ ,.N ]
L, 60 NN 7
= < L .
o ad 12:04 50 K .
p s J pp
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Client: PB/DMJM Project: Metro Red Line-Segment 3
Project No.: 92-2050 Location: N4150650/E4183060
Boring No.: SM-1 Page No.: 5 of 6
S Sfrucﬂga I/Discontinuity
= v escription &
| |28 | aled 8=
2|4 2| S|28 |as| el 8| 2|ee 2|3 2
Yl e lS5l 8l alo2| (vl S @| T |EE|T| 8|6 Lithic Description $6
| S|loe| g|S(fo| G|+«8| | £l 8|8 2|S|% Xt
o | | o= & |rc|l 2|cP|l o| @] c|8=| £ -
v o o o ™ =5l a| 3| @8- G| al &
o g oflw | 0| —|gw| 8| 2 o
8 G o o = o
= R33 [13:15| 93 —+—| ALLUVIUM (Qal): CLAYEY SAND (SC); =
- oy moderate reddish brown, fine- to -
- K coarse-grained sand, low plastic clay, i
o "%: trace gravel, massive, closely spaced, 3-8 ]
: Z mm wide fractures lined with white ul
L 5 noncalcareous fine grained material —~
- = :
1 4Q i 5 e
- R34 |15.12| 83 ~2— -
C 50- —.Z' - fracture, line with white noncalcareous fine N
& 55 <' N grained material o
- A .
C 15:23 R e
T 143R35 |15:34] 90 S5 45
N A ]
A=
L Zs ]
C _,'7: T -
C 15:47 = .
- 154 R36 |16:02| 85 &;/ SANDY CLAY (CL); moderate reddish brown, 50:
= ,.‘ plastic clay with fine- to coarse-grained -
- fyq sand, trace plutonic gravel- and =
C @u’, cobble-sized clasts up to 15 cm in size, ]
E (g massive _
o 70 k/\ - slickensided shear ]
= 16:16 -
- 155%e7 16:38| 100 i 55 -
: 60 N
o 16:53 k ]
- 16( R38 |7.58 | 83 i 60—-
- 11/10 ;ﬁ -
- 9 i
B .;_;\. 1
. 3
—165 8:13 . —
163Rss 09:07| 100 8 65 -
- ~ 0 N
; Zh ]
L 9:16 o ]
N R40 |10.08| 0 “Qt\ [core blocked off] ]
b 10:14 )«3: o
170 7
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Clientt PB/DMJM Project: Metro Red Line-Segment 3

Project No.: 92-2050 Location: N4150650/E4183060

Boring No.: SM-1 Page No.: 6 of 6

< S+ruc+|.B-a |/Discontinuity

~ v escription -

| |25 5| |22 S5

SIS(CE[ 51255 lasl ol 8l 2|0l 2| "2

v 2155 8| o l5zl o 98] E 9 | = |Ec| T| 8|5 Lithic Description 6

| S|oE| &|S|Pfo| &|«8| 0| £E|&|S=| 2|2 % Xc

o | & |- e |fcl 2Pl a| D] c|8=| £ ~

[ O Wy =l a| 3| a@|¥-

o 4 oflw| B =|gwlF| 2 o

8 G o o =2 o
- R41 {10:32| 0 ~~( ALLUVIUM (Qal): CLAYEY SAND to SANDY 2
- ; CLAY (SC/CL); moderate reddish brown, -
o fine- to coarse-grained sand and low =
r plastic clay, some silt, trace gravel up to 1 -
: cm in size, massive _
- 10:46 -
- 173 R42 |11.48| 100 75 _
C 11:52 ' .
= R43 |12:01| 94 M« — | light brown to moderate brown, trace -
- N cobble-sized granodiorite clasts -,
. e ]
- 12:06 B )
T 180 Ra 1220 7 e 80—
C ﬁ-, j
- 0 ¢/ .
~ Sps| - 10 cm thick well cemented layer i .
- =
18R 22 = 85—
L " ©1R45 |12:47| 79 E{l i
C == _ highly friable -
u 12:53 K -
= R46 |13.05| 100 ey -
- m - 13 cm thick well cemented layer ’
u 13:11 ﬁ i
T 190 K47 |13.08] 83 A 90
C e ’
- Yer ]
n [ —4= ]
- A CLAYEY SAND (SC); moderate brown, fine- to -
- s coarse-grained sand with low plastic clay, -
- S_ =3 . =
- =~ trace gravel- and cobble-sized

_’_—19. R48 1;:3 38 N4 granodiorite clasts, moderately to highly 95—
C : ] friable :1
- O
L 14:09 LAY
__20(: Boring terminated at 199 feet on 11/10/92. 20
L. Piezometer installed on 11/11/92. 1

203 e

]
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LOG OF BORING SM-1A

Client: PB/DMJM | Project: Metro Red Line-Segment 3 Project No.: 92-2050

Location: N4150685/E4183025 Surface Elevation (ft): 491.5 Boring No.: SM-1A

Inclination (Deg.): 85 Bearing: NOE Depth (ft): 180.0 Depth to Water Table (ft): 16.4

Started: 11/18/92 | Finished: 11/21/92| Core Dia. (in.): 2.4 No. of Core Boxes: 8

5 . Drilling Method: Mud rotary Drilling .
Driller: PC Exploration, Inc. Bluids: Bentonite/Clear mud Equipment: Mobile B-53
Logged By: P. Dunster Checked By: G. Miller Page No.: 1 of 6
< Structyral/Discontinuity
= v escription s
B . |B8 T o e 6
. ~

S12|9E| 23|28 (s el 8| 2o 2|5 o

=4 A C2| o |0E| €| |- |Ee|l Tl 8|5 Lithic Description eS

£ 5|28 2| 8|"3| g|«8| | £E| &G|S=|g|e|=% ¥t

ol e|lo-|® ||t 2|l a| B c|G=|£|V¥| Y £

v o Ll Fl=Elal 3| &% % &

o 2 ofluw | o| - |pw| S| o|@ o

3 s x o X | o

- 0 R1 [09:00{ 77 ASPHALT <
- 11/1 = = | ARTIFICIAL FILL (af): CLAY (CL); dark .
N = yellowish brown to moderate yellowish :
L st brown, dry to slightly moist, stiff,low .
- = plastic clay, with silt, some fine- to -
r J-- o coarse-grained sand, scattered red brick R
= = fragments, moderately friable, massive ]
—5 09:20 ‘-:'S [using tungsten carbide bit] 5—
- R2 o870 0 | O | - [ - | = - |- |-|~-]|-~- =z -
~ “_-:;-_' very friable interval [sample washed out] .
x Q GRANODIORITE (gd); dusky yellow to N
- moderate yellowish brown, medium -
I ) grained, decomposed to fine- to S ~
:10 11:00 coarse-grained sand and silt, very friable, 10_'
- R3 |11:19| 32 0 = = = = - = = = massive _
L 2 o
L -
o 11:21 G
~15 e 31 0 [o | - - -1-1-1-71T-T- | P 15—
B very friable interval [sample washed out| 4
5 . :
C '| [change to punch core drilling at 20] ]
- 11:35
- 20 R5 |12:26/ 100 | © - = = - - ~ & = dark yellowish orange, light brown, light to dark 20——
o gray, medium grained, decomposed to T
C fine- to coarse-grained sand and silt, very ]
L 12:29 friable, faint original structures -
L R6 |12:39| 71 0 - - - - - - - - _
-~ .
- 12:46 :
{-_25 R7 | _ |100( O - - - - - - - - 25-]
B R8 | 0 & = = = = = = = [change to diamond impregnated bit with solid ]
L 14:32 inner tube] -
C |[R8 washed out; hole caved after extracting inner ]
B tube) -
Conn 14:42 .

30
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LOG OF BORING SM-1A

Client: PB/DMJM Metro Red Line-Segment 3

Project No.: N4150685/E4183025

Boring No.: 2 of 6

S Structural/Discontinuity
A = escription -
"

B s |28 5| |28 2| ~ s

| 2|¥E| 3| |36 ot o| 0| 2|so € @ =>

Yl ol 8l alo2| wl@2| £ ¢ C|ES|T| 8|6 Lithic Description £G

| 3|loel gl o|fo| §|+8 ol £|a|S=|2IS|% xt

0| & | o- @ Ll 2lecf|l m| O || = s

g o=l @ e o8| & 3|1 B |=f| ®| a|®

8 HU o Q. = o

L 30 R9 |[15:22( O 0 - - - - - - GRANODIORITE (gd); dark yellowish orange, N
- light brown, light to dark gray, medium -
- grained, decomposed to fine- to =
: 15:25 coarse-grained sand and silt, poorly 7
- R10 [35:31] © - - - - cemented and very friable [R9/R10 =
L washed out) -
—35 15335 = 2 o = - [change to face discharge diamond impregnated | 35
- R11 |og:25| 80 b e ¢ -
- n1/19 bit with solid inner tube; 35’ of 4" casing -
r installed] 2
C 0s: —_— N
C R12 03;; 73 - - - - - dark yellowish brown ]
C moderate yellowish brown -
- 08:39 ]
L 40 R13 |pg.48| 47 - - - - - 40j
o - fracture - - 2
;__4 5 08:55 5 el - = 3 i 4 5_-
L R14 gg.57| 64 - - - = = lack discoloration on joints, intermittent clayey A
C zones =
C 10:03 4. I ]
B R15 {10.08| 89 = = = - - |driller reports alternating hard and soft zones, n
L - blocked off at 48.5'] .
50 [R16 [10:22 80 A - |sSR|[wW [ 507
- B1 R | D |IV -
- 3
:_5 5 10:36 - light gray, unweathered granodiorite fragments 5 5_'
~ =~ |R17 11:.00 © =f=|=]=1]-= J
—_6 R18 }:gg 0 - - = s = [change to split inner tube) 60—_
C 11:39 X : . "
- R19 |12:.09| O - - - - - [R19 washed out, changed inner tube shoe to lip i
L }/ lock shoe] -
- 12:11 g A

[«
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LOG OF BORING SM-1A

Client: PB/DMJM Project: Metro Red Line-Segment 3
Project No.: 92-2050 Location: N4150685/E4183025
Boring No.: SM-1A Page No.: 3 of 6
< Sfruc‘l’tﬁ'a I/Discontinuity
~ = escription -
I Bl 2|~ |02 a5
o | oluc| Y| X |5 - vl 2|, 2]~ -3
« | Z2(NE| 3| ¥ |29 eS|l ol w| & |20 £ o £ 2 B3 b & Z
~ c~ | o o3| o || €| @ | - |EE| Tl @| © Lithic Description Lg
£l c|=el §| 2|37 2 Sl=le|lc|5= 51828 &9
| Sloe| g|c|Po| &|+«8| || a8 2I2S|% I
0| & |- @ (el 2lcPl ]| O] c|P=| £ -
v o—| o Wy <Gl ol 3| 8|21 % ol &
(=] C O_c [7] [o] — c'-l- (] o o
8 Ho o a b 4 o
L R20 [12:28{ 13 | © - - - - - - - |CW GRANODIORITE (gd); light olive brown to -
L RS grayish, orange, medium grained, -
= decomposed to fine- to coarse-grained =
r 12:30 sand with silt and clay, soft, very friable ]
= R21012.37/ 17 | O | - [ - [ - | - | - | - | - |CW ]
L RS -
__70 R22 ;;g: 7 0 = = = = = = - |CW [change to solid inner tube] 70j
L ’ RS -
- [driller reports alternating soft and hard zones] -
C R23 ;;2,?,; 83 0 - - - - = = - |CW medium light gray to medium dark gray mottling ]
B : with oxidized completely weathered zones -
- N N
L 13:10 Z
=75 Rz 1320/ 60 | 0 | - | - | - | -1 -1 -] - |HW 2 757
- CwW -
C 13:34 N
- R25(33:42( 37 | O | - | - | - | - | -] - | - |[HW ]
- CcwW =
- 13:48 °
80 Raefigar| 0[O | - | - [ - - -1 -1 - 8w 807
L cwW i
- 14:32 .
— |R27T|j438[50 | 0 | - | - | - | -1 -1-1-1- 2
C 14:42 [blocked off] ]
»—85 R28 = 25 0 - - - - - - - gz 85_
r - weakly foliated 7
[ - - 7 mm wide quartz vein -
- R29 |15.01/ 40 | © - - - - - - - |HW =
L CcwW ) 5
L - weakly foliated 7]
C 15:07 i ! . 7
- R30| _ 50 - - - - - - - - g X pale blue, light to medium bluish gray, _
90 _ \ disintigrates to fine- to coarse-grained 90—
R31 16:06 40 [ 0 - = - - - - - F K\ 7 sand-sized quartz and feldspar grains and -
E \" gravel-sized granodiorite clasts, 7 mm ]
- / A wide clay-lined seam @ 89.5' ]
- 16:
C R32 12:;3 20 | 0 E = = S = = ¥ F _V->.n - clay seam @ 92.5’ i
95 16:26 95:
bt R33 |97.38/ 17 | O - - - - - - - F i ~
C 11/20 & 7
- 7:43 N N
- R34 |g7.57| 90 | 63 | 0.4 | S A |TH| S8 P | Il | SW N\ ! soft, clay-rich zone, extremely closely spaced -
- IV |HW \2 randomly oriented clay seams E
.| oswo7 10 185 ]
1O
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Client: PB/DMJM Project: Metro Red Line-Segment 3

Project No.: 92-2050 Location: N4150685/E4183025

Boring No.: SM-1A Page No.: 4 of 6

< Structural/Discontinuity

~ -4 escription =

PRI b= 4 T o

B2 ¥ 21155 sl e 8] 2ol £ G g

2| 153 0| o |G2| o|®wd| g | - |EC| T 216 Lithic Description £G

| S|oe| &l c|lo| §|+«8 || a@|=(2I2]|% xE

0| @ | o- & |l 2|cPla|lo@| c || £ -

v o o e =l a|l 3| 8|2 %l ol &

(=] g ofl v | o| - |ow| B3| 2 a

8 Hu o a = o

L R3sfo8:12{ 90 [ 0 [ - [ s [A [ -]s |[D |1 |[sW %\ GRANODIORITE (gd): grayish green, greenish _
- SK VI |[MW X/ gray to dark greenish gray, medium -
r D\) grained, some areas decomposed to very =
C 08:16 > fine- to coarse-grained sand within soft B
L R36| - 83 - A - S D | III | SW @)\ clay matrix, very friable, randomly .
- - S D N R 1 oriented polished shears, clay-lined joints -
r R37 08:50 61 - A ~ | SK III | SW % and intervals of clay gouge, alternating 5
:lOf F 9‘& irregular hard and soft zones 05_'
C %) ]
L 08:56 L™ o .
T [R38|go.16/ 80 | 0 | - | S | A | - |[SK| D |1l |SW @2\ [change to split inner tube] ]
- VI | F (XN .
- i N :
T [R39|ooss[ 80 | © | - | 5 |B1| - [SK | D [Vvill >:>‘ "
L ’
- 10:03 10 FAQ N
- R40 |10:16/ 73 | © 5 S |B1 |VT |SK | D I F >\ randomly oriented red clay-lined shears ]
- J SR | W |III |[sw| 15 AN -
= P |VIII "\\| -
N 10:20 ol P | ]
" [Ral|i031] 38 | 0 | - | S |A |[VT |[SK|D | | F |* \\ ]
—1135 L VI | SW 15—
C 7 R N
C QN - soft, chaotic clay gouge ]
L 10:37 \ _
- R42 11045 O | O | - - = - = E - E Bﬁf N
* 10:47 5 g
120K 431058 43 [ 0 | - | 5 |[BL|VI[SK | D [ [ F X 20
C J L \;,I}I MW ‘\\ - scattered red clay-lined shears il
L 60 |\ .
- 11:04 so— NA N
- R44 |11:16|/ 73 | © - S A |VT|SK | D |l | F \15 -
= J L vl | MW ///\ -
C vIII 25 | Q| - 0.4 m wide sheared gouge zone, remaining core ]
= 11:18 — chaotic with indistinguishable structures ]
T 2 Ras 1128 B[ 0 [ - [ S [A [VI[SK[D [ [ F \\7;' - 25—
o J L P | VI IMW _ . A y
L w 90 N ‘{ <1 mm wide red clay-lined shear _
C 11:32 _ an - <1 mm wide green clay-lined shear :
L R46 |11:40| 43 | © - S A L |SK| D (Il | F } -
- VT VI |MW ? L gL N
C /Kf - soft, chaotic, randomly oriented polished shears ]
130—o]11:45 304
- R47 |12.35| 67 | © - S A - |SK|{D |VI|F < .
= w ~
- - 7 mm wide clay gouge zone ]
C 12:39 N
- R48 [12.47] 50 | © - - - - - - = = 7

133 s
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LOG OF BORING SM-1A

Client: PB/DMJM Project Metro Red Line-Segment 3

Project No.: 92-2050 Location: N4150685/E4183025

Boring No.: SM-1A Page No.: 5 of 6

S Sfruc‘rt.bra I/Discontinuity

~ v escription .

o EG z' ~AlY 3 a-

S 2|SEl 25|28 |us| ol 8| 2|ee B G 2

Y1153 8] o l03| o |02 € o | —|ecl | 8|6 Lithic Description 56

| Sloel gl c|Po| &|«8| vl £|a|8=|2|S|% Xc

Qo o [ o [ c 1] [«] [ —

[ - Ll F o6l g | 3| & |9 + =

g ¥ of| 83| 2|a|3|2|? &

8 HU o o =3 o
L 12:52 GRANODIORITE (gd): grayish green, light -
- R49 13:01| 100 | 69 - s A L [SK|W |VI bluish gray, greenish gray, decomposed to -
- vT D |Vl |HW 70 very fine- to coarse-grained sand and '1
C P gravel-sized granodiorite clasts within a ]
N clay matrix, very friable, randomly -
L - 60 |> oriented, discontinuous, polished shears, -
= : = clay-lined joints and soft clay gouge, ]
r R6U 1323 100 | 100 ® A VI:I‘ SK g vl HFW alternating irregular hard and soft zones, 4 0_:
L 140 random powdery caliche zones N
o 85- - up to 5§ mm wide, wavy discontinuous red -
- 90 clay-lined shears -
C 13:36 — R ]
B R51|13.48/ 90 [ 13 | - | S [ A | - |SK | W |[VIII| F &\ &
- D | VI |[HW| 70 - 7 mm wide green clay-lined shear, soft and -
B 143 chaotic below 45 =
- 2' / o
- 13:56 Ve o
—  [R52(y412[ 42 (42 | - | S | A | - |SK | W [viI| F N
- D | VI |HW < NI/ N
L, / <
C ﬂ? - soft with no distinguishable structure ]
L 2 —_— 77N
C1S0Rss s [ S5 (88 [ = [ 5 [A =[5k [ W [viii| F 7| lcore blocked off] 507
- D | VI |HW 7 7 -
C ®| - scattered soft red clay fragments ]
L 14:55 ' RA ]
L R54 |15.33| 77 | 77 - S A - |SK | W |VIII| F , -
— D | VI |HW 1 -
N
C - scattered red clay-lined shears ]
—153 AN 55
N NN .
" 15:42 15 ‘-Q’ . N
N R55 |16:16| 67 | 67 2 S A - |SK|W |VIII| F /‘ N - very closely spaced nearly vertical shears N
— D | VI |HW ~,y‘v -
- ) X .
- \ .
16: i

~160Rss 0§;§3 50 |50 | - | - | -1 -1-1-1-1- “)“.ﬁ - clay gouge zone 60
r 11/21 =] -
C 08:33 ~ N
L R57 |0g:46| 100 | 100 | - - - - - - - - ¢ % .
= -
= " -
- Kz .
- 108:52 S ]
- 162 R58 |12:20( 100 | 100 | - - - - - - - - y 65 al
F N -
_ g\ -
C Q\ - clay gouge mixed with gravel- to :
L . T coarse-grained sand-sized granodiorite 4
T [R59|y243[ 33 | 0 | - | - | - | - | -1 -1 -1- :\% Sk ]

e /“ 26

17 7
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LOG OF BORING SM-1A

Client: PB/DMJM

Projectt Metro Red Line-Segment 3

Project No.: 92-2050 Location: N4150685/E4183025

Boring No.: SM-1A Page No.: 6 of 6 !
< Structural/Discontinuity i

- v escription .
0 I =) B4 D 4 o
< K . o
Bl 2% 2| |28] |as| el 8| 2|eel £ G 2
N e~ 8 o2l o |0E| €| w|-|ES| T Q|6 Lithic Description B
| 5|28 &|E8|r8| g|«8| | E|G|S=| 8|Sl <t
o | glo-| | x|l 2lc® @a| D] Cc|O—| £| V]| @ c

wt| ~ | Ec ozl = X
o ol e o8 & 3| 2|kl 8| e|® @
8 HU o o =4 o

L GRANODIORITE (gd): light bluish gray to -
- medium dark gray, decomposed to chaotic —
B very fine- to coarse-grained sand and =
C gravel-sized granodiorite clasts within a ]
L 12:53 70 clay matrix, poorly cemented, very friable, -
~ R60 (13:00 87 | 81 | - S = = = = - S randomly oriented, discontinuous, -
- 60 extremely closely spaced, polished shears, -1
C 13:10 clay-lined joints and soft clay gouge ]
17 ReT 1393 84 | 0 | - | J |BL|[TH]| - | - | - | - 757
L s .
= o
C By - crystalline granodiorite between two parallel 7
L shears .
B . - clay gouge o
-190—1:82 - 80
N Boring terminated at 180 feet on 11/21/92. 7
L Piezometer installed on 11/23/92. il
—183 857
—19( 90—
E -
- ]
ol —
_rl 93 95—
L 2
—20( 200
- ]
- -

203 205
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LOG OF BORING SM-1B

Client: PB/DMJM | Project: Metro Red Line-Segment 3 Project No.: 92-2050

Location: N4150635/E4183065 Surface Elevation (ft): 484.5 Boring No.: SM-1B

Inclination (Deg.): 90 Bearing: NA Depth (ft): 170.0 Depth to Water Table (ft): 13.4

Started: 11/23/92 | Finished: 12/7/92 | Core Dia. (in.): 2.4 No. of Core Boxes: 10

. . Drilling Method: Mud rotary Drilling _
Driller: PC Exploration, Inc. Fluids: Bentonite/Clear mud Equipment: Mobile B-53
Logged By: P. Dunster/M. Curtis | Checked By: G. Miller Page No.: 1 of 6
S S'h-uchE‘a I/Discontinuity

~ gt escription -

3| . |B| E| o2 6=

Sl o¥El 2|58 |ms| el 8| 2ol B G A

N e~ 8 2| o |02 €|l | - |EE[ Tl Q| S Lithic Description L

L1 E(5% o| 8wl a|, 0ol T| E| &|0o=| a&a]| ]| + Vs

+* | 3P|l x| S(c? S|ta| 8| £ T|lo=| | o] @ =

0| & | o- -3 Ll 21cP|l m| @] c|3=]| £ -

S| (= e| ™| |c8 &38| 2|5l L,

é =5 x| o 2la

B ETRTY Y ASPHALT JIE
= — = | ALLUVIUM (Qal): CLAY (CL); dark yellowish -
= = - brown, low plastic clay, some silt and ]
L —_—— fine- to coarse-grained sand, massive, -
- s scattered rootlets [The upper 3 feet were -
- —c drilled dry. Changed to Punch coring with -
N R2 |08:07| 64 . - - tungsten carbide bit below 3 feet; using 7
) 11/2 i solid inner barrel] 5—
T [®s| . [0 == ]
—10 =% 10—
- 70 N& - 5 mm wide sheared clay ]
C |_.\J SANDY CLAY (CL); moderate to dark yellowish 2
- - . brown with olive gray mottling, low :
- - o plastic clay, fine- to coarse-grained sand
C 15 R ’09:23 o _;;—- - moderate brown | 5_‘
C 09:26 ] .
- R5 |gg:30| 70 -~ | mottled light brown and light olive gray, -l
L M scattered black charcoal flecks -
. 09:35 T i
20 ReJog:42| 50 _= 20
- L .
:25 R7 gggi 90 0 - = = - - = = - .—_ ;_‘ [changed to split inner tube] 25—_
u T 3
C - I GRANODIORITE (gd); see below ]

30 an

Y
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Corporation
LOG OF BORING SM-1B
Client: PB/DMJM Project: Metro Red Line-Segment 3
Project No.: 92-2050 Location: N4150635/E4183065
Boring No.: SM-1B Page No.: 2 of 6
[ Sfrucﬂb al/Discontinuity
s A escription -
* BRI L] o |0D o
8| o|&l| €| 8|58 - w| > - B -3
‘o . . . . . H
< i \C\E b ; "5::’_ o B8] 2 é‘ -'.-‘: €l | 8|6 Lithic Description £
£/ S5|oe| &|S|fo| &(«8| | E|R|S=| 2|2 % Xt
o | & |o-| | |fc| 2|c® | ®| c|8=| £ v
v o Ll m =5l a| 3| 8|9 %] ol & |
o ¢ 2| &lz|e~| 8|3 o
" S =|° -
[ VI R8 [10:50] 90 | © - - - - - = - |CcwW GRANODIORITE (gd); dusky yellow, light olive |~V _|
- RS brown, yellowish gray, and pale to dark -
- yellowish orange, slightly moist, fine =
C grained, decomposed to medium plastic 7
N clay with fine- to coarse-grained sand, ol
= intermittent soft calcareous zones -1
o 10: :
:35 RO lgjg 90 0 - = - - = = - |CW moderate yellowish brown and dark yellowish 35 i
- RS orange, massive, decomposed to fine- to -
B coarse-grained sand with clay :
r— -
E 11:19 ]
40| - [ o0 [ -1 -] -1 -1 -1 <-1-cw 40
- RS -
C S pale to dark yellowish orange clayey zone ]
45 11:31 <. Y| (driller indicates harder drilling] 45
= RI1|31.37/ 19 | © @ - Z Z £ Z ~ |CW :| [driller indicates harder drilling A
- ]
L [R12|12:00[67 [0 [ - | - | - |- | -|-] - |oW A\ N
C 12:04 N
TS0 R (oo - -1 -1 -1-]-1- cw 50
= Ria| ~ | 40 = = = = = = - | CcW [change to diamond face discharge bit, still using ]
= 14:51 RS split inner tube]| -
L, 14:54 /g .
- 55 R15 |15.02| © 0 - - - - - - - = > \ 55 i
r 1 [core blocked off, caving interval] :
60 15:10 60
L R16| . | 40 | © - - - - B - - | RS i
B 11/25] -
: R17 )08:35 52 0 = - - = = ® = RS - 3mm wide nearly vertical clay-lined shear [core :
- blocked off] ]
- 08:38 .
=)



E The Earth Technology

Corporation

LOG OF BORING SM-1B

D
D

Clientt PB/DMJM Project: Metro Red Line-Segment 3
Project No.: 92-2050 Location: N4150635/E4183065
Boring No.: SM-1B Page No.: 3 of 6
[ Structural/Discontinuity
~ ~ escription -
3| 5|2 5| <23 ¥
o | o|wtl 9| 8|58 - wl > 2|~ =3
« =2 |NE| 3|~ |39 el o | v | & (2ol £ 5 i T C
- c>| 9 3 wll c| ol - |%c £ Lithic Description &
clcl=u| 8laolbe| 9|+ =| c|C|E&=| | 2| 0O 5
| S|oe| 2| c|Pe| 2|+9| 0| £]| @|O=| ||+ o
o | & |o-| | x|fc| 2|eP|l @a|D| c|[8-|£| V]| Y 5
u O Lol -l g 5| & | V2| = X
= o ol &1 3| B o | a|w® o
C c Slaz|e* o] =
3 h5 x| o
- R18 |08:44| © 0 - - - - - - - GRANODIORITE (gd): SILTY SAND; moderate -
- yellowish brown and dark yellowish -
- orange, massive, fine- to coarse-grained =
C 08:47 sand with nonelastic silt, noncalcareous -
- R19 |pg:55| O 0 - - - - - - - - cementation =
B [changed to solid inner tube] -
~70 s ™ 70—
L R20 [go:16| 40 | © - - - - - - - |HW decomposed to sand and gravel-sized fragments =
= cw -
C 9:19 -
L R21 |gg:28| O 0 - - - - - - - - =
75 09:32 A 75—
= R22 |gg:38| 80 0 - - - - - - - |CW J__\/ light olive brown and dusky yellow, medium =
L RS 70 | ; grained, decomposed to fine- to -
= 0 coarse-grained sand with clay, massive, =
C 9:43 scattered, poorly defined clay-lined shear -
L R23 |gg.49/ 20 | O | - -1 - -1 -1-71-cw Y/ up to 25 mm wide @76’ -
s 09:53 p N
—80 Rzs 0817/ 40 | 0 | - | = | = | - 1 - | - | - |cw 80—
r 11/30 =
C 40 - poorly defined clay-lined shear =
i 08:20 __ .
- R25 |0g:34| 100 | 0 - - - - - - - |CW Z abundant discontinuous olive gray clay-lined -
B shears up to 3 mm wide =t
- 8:37 g .
85 R o845{ 72 [ O | - | - | - | - | - [ -] - |CW a2 85-;
C 08:49 ]
= R27| _ |60 | O - - - - - - - |CW i
- N
109:03
790 R28loosa| 0 [0 | - | - | - | - | - [ - - [aw 90—
C scattered gravel-sized granodiorite fragments, <1 2
= — mm wide clay-lined shear —
_ [R29|1032[30 | 0 | - | - | - | -1 -1-1- |AW 2
- -
N - joint 7
10:45 —
C95 Rsofossz| 7 [0 | - [ -1 -1 -1 -1-1-1- 95
N 11:00 : _ . 2
- R31 |11:18/ 100 | O N = - - - - - |FW light gray, faintly weathered granodiorite i
= cw fragment with healed fractures, no distinct -
- contact with material below =
e 11:22 -
1
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Corporation

LOG OF BORING SM-1B

Clientt PB/DMJM Project: Metro Red Line-Segment 3
Project No.: 92-2050 Location: N4150635/E4183065
|
Boring No.: SM-1B Page No.: 4 of 6 |
N Sfrucfl.H‘a I7/Discontinuity
~ ~ escriprti -
ol .|| E| oo 62
. ~

S1S16E 2|8 (58 55| o 8|20l B3 =3

1= €| 8| o | 02| o |98] £ g | - |EC| T 215 Lithic Description £G

£|S5(oE| 2|8 |Fo| g(«8| 0| £|R[S=| 8|2|% Xt

o | & | o- E|fcl 2lcl| as| @] c|o=| & ps

[ o—| o Bl <Gl ol 3| 8|8 %l al &

Qo C Oclw | 8|la|o*| o] = B

S D5 x| a x| o

L R32 [11:41} 100 | © - - - - - - - |HW jﬁg GRANODIORITE (gd); pale yellowish brown, .
- Ccw & dark yellowish brown, dusky yellow, and -
- 30 ﬁ light olive brown, medium grained, 7]
o 11:50 - decomposed to fine- to coarse-grained B
| R33 {12.36/ 100 | 0 - - - - - - - - sand with clay, randomly spaced o
L \ discontinuous clay seams —
- 80 T’ (g .
'_'_10 12:44 /)| PUENTE FORMATION (Tp): SHALE; black, 05—
L *¥1R34 13.01/ 50 | 0 | - - - = = = = - | 60- A high plastic clay with silt, scattered -
- 13:08 70 d// quartzite intraclasts, stratified with zones =
C R3s| . 100|100 | - S IBLI L | S | D |VIIlSW V ~ of gouge parallel to bedding, pervasive ]
L SK | W | VI |[MW| 50 V7 undulating shears, carbonaceous; upper 15 =)
= ’9( -~ cm marked by grayish blue gouge zone -
C 764 N
- 50 ,‘z =
B 45 |PA -
—110 13:43 ~ 10—
L R36 |14.32| 94 | 94 - S |[B1| L S D |VIII|SW = A il
- SK | W | VI |[MW ’;56 i
: % .
- ~ —
: 40 /~7’ :
:1 1 14:43 35 | =%, X 5 1 5_-
L **Y{R37|15.00{100 [ 95 | - | S [B1 | L | § [ D [VIII|sSW /;’/ - brecciated interval ]
u TH [SK | W | VI [MW g"g "
- Z =
- 60 ;,/{ o
B S~ - 15 cm wide grayish green gouge zone with i
- 60 92 -
- 15:11 / quartz diorite intraclasts o
 |R3815.39| 96 (70 | - | S | A | L |[SK|D | II |[SW i
—12( J TH| S W |II |HW| 40 dusky yellow, light olive brown, and dark 20
r VI 40 yellowish brown ]
C VI 40 - undulatory shears 4
- - 1' thick unsheared shale layer -
- .
N gouge zone, chaotic clay with discontinuous ]
- 15:50 randomly oriented shears, granodiorite -
= R39 jog:00| 92 | 92 - - - - - - - SW fragments -
=123 12/1 HW 251
- GRANODIORITE (gd); grayish orange, dark "
—- R0 09:16 57 157 yellowish brown, moderate yellowish -
u 09:34 - - - - - - - - brown, medium grained, decomposed to ]
C fine- to medium-grained sand with clay .
L and silt, extremely closely spaced, chaotic, N
- discontinuous shears —
:13( R4l 10;; 100 | 100 | - S | A|L |ISK|D - |CW [switched to solid inner tube) 30—_
- RS o
C 10:13 .
L R42 |10:.26/ 100 | © - S A L - D - |CW .
- RS -

135 35
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Corporation
LOG OF BORING SM-1B
Client: PB/DMJM Project: Metro Red Line-Segment 3
Project No.: 92-2050 Location: N4150635/E4183065
Boring No.: SM-1B Page No.: 5§ of 6
[ Structural/Discontinuity
~ 4 escription +
3| |25 5|23 is
: . . ]
Yl 2|%E| 2|28 |us| el 8| 2|ee £] G ¥
v co| © +5 ol c|lao|=|®c|T| 2| & Lithic Description LS
<u| © ug| o |9~ E| 2|l T|cE|l | @| O o
= g mg o 8 gl & |0 0| £| ®|9=| | O + e
o & |o-| | x|l P(cf|l a|D| c|8=|£| V¥ 9 c
v o Ll F =Gl a|l 3| @ |9 % =
o a - | = a [+ B (2]
o g oflw| D =T I B o
B GRANODIORITE (gd); light olive brown, light .
- olive gray, dark yellowish brown, -
- moderate yellowish brown, medium .
~ 10:40 grained, decomposed to fine- to ]
C R43| _ 100l 0 = S A 1 = D - ICW | medium-grained sand with clay and silt, .
- R44 |11:44| 60 0 - - - - - D - RS some remnant gravel and cobble-sized -
o 4 fragments of granodiorite, scattered =
- . O = discontinuous clay-lined shears [core R43 N
11:49 _—
C10RG (19011001 0 [ = | = | - [ - [ -1 -1 - Jcw [ blocked off] 40
L RS 4 i
b Q -
- ey .
- s o* =
- \\.Q t -
- 12:15 & — - -
i R46 [12.24] 100 >= ALLUVIUM (Qal): CLAY (CL); yellowish brown -
L Vo to olive brown, dry to slightly moist, -
145 "7 - plastic clay with fine- to coarse-grained 45—
C —~ 7 sand, trace gravel-sized granodiorite ]
= _/‘z( clasts, scattered powdery caliche il
C 12:40 ]
- R47 |12:53| 100 @", 2 -
—15( = | grades to SANDY GLAY (CL); strong brown 1907
C —,7 ]
- 13:15 ;— ]
» R48 |13.25| 100 — -
- .. 7Z] CLAYEY SAND/SANDY CLAY (SC/CH); i
—155 Y. yellowish red, dry to slightly moist, highly | §5—
- _}" - plastic clay, fine- to coarse-grained sand, T
C \." . massive, noncalcareous ]
C \2/2 - yellowish brown 7]
-
C 13:45 “~~ [SANDY CLAY (CH); dark reddish brown, dry to ]
- R49| _ |100 ﬁ slightly moist, high plastic clay with -
r 160 12/7 1y medium-grained sand, trace gravel 60':
- =y
_  [Rso| . [o8 7 N
u & ]
- . | - distinet contact u
'_"16‘ Y.Z SILTY SAND/SANDY SILT (SM/ML); yellowish 65':
- RE1 2 o8 \. red, dry to slightly moist, medium- to -
- = ‘X‘ coarse-grained sand and low plastic silt, .
C & trace gravel, massive ]
L kY -
C 3.0 11:50 - §\. =0 ]
170 7
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LOG OF BORING SM-1B

Client: PB/DMJM Project: Metro Red Line-Segment 3

Project No.: 92-2050 Location: N4150635/E4183065

Boring No.: SM-1B Page No.: 6 of 6

< Sfruchbr-al/D,isqonfinui*tg :

- > escription o

t! E’G 2 ~A|® a g‘

128 213|358 a5l o] 8] 2| £ G 2

N e~ | 8 G2 o[ €|l | - |ESI Tl QIS Lithic Description t5

£/ 5|2l o|8(m% 2|0l | E| 5|06l a|a|+ s

S|oel gl o |fol S|« o]l | a|S=|2|S|% x¥
Q| x| o- o Cl=1lc ¢l ® ] cla—| = b
[ o—| o Wy =Sl al 3| a|%| %]l
8 ")o o o =3 )
- Boring terminated at 170.0 feet on 12-07-92. =
- Backfilled with cement-bentonite slurry. N
C Static water level at 13.4 feet on 12-1-92. -
173 57
: ;
—18( 80—
E Z
183 85"
—19( 90_'
N z
- 5
C -
193 95':!
L o
-2 200~
N z
[ -
r— o . -
R &UJ
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: SM-1C Sheet 1 of 6
Boring Location: 1850 La Brea Ave. Elevation and Datum(feet): 481.0
Health and Safety: - Date Started: 12/17/92 | Date Finished: 12/17/92
s ; s Total Depth
Drilling Equipment: Failing F-10 Depth (feet): 15:5 Beegroc:(czfeet)' 46.0
Drilling Method: Hollow Stem Auger Soomber of a7 o sy 240
Boring Diameter: 8-inch Completion Information: Grouted to surface
Hammer Information: Logged By: Checked By:
Downhole Hammer:140-1b and 30-inch drop. . .
G. Miller P. Guptill
Samples
) c| o alo
o - — Q ~
2l B 0wl | o+ Slol 3% g £+ §5 u‘-:l_‘f
agl o Description Bow| 2 |ola] ©5 > | 8RI1ZnG<ElxS
V| £ S5—=0 [o )=} El> —o0b o e pcolVo|-U
oc| + - [} g ~| @45 8 [T = ok
ot i o o 2§|8F
. o
v &ASPHALT
[— | CLAYEY SAND; dark yellowish brown (10YR 4/2), slightly SC Qal
1= moist, medium dense, medium- to coarse-grained
e sand, medium plastic fines, slightly micaceous,
I abundant weathered feldspar grains, trace gravel
I (plutonic)
—:'T ..... . B v ? —
5-“""-‘__,__.-._ - dark brown (7.5YR 3/2) = 1 [D]12/24/30] 18" /181
1= i
— -.;LE - -
2 [D|13/21/50| 18" /18"
] i
ot 7] 3 |D| 8/19/27|18"/18"
s R .
~%
—.’_"-: —
. . ‘.', with very dark grayish brown mottling (10YR 3/2) 40| eifveise) e 10:12|
v



== The Earth Technol
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: SM-1C Sheet 2 of 6
2 c| o Samples n
£ © - nwo- | o+ b N[22
=0 = Description Ou+ | 0= | L = = ZACY|SE
adl o weom | —c | ¥l BE ¢ laap=-HIZeNY"
vl £ S5—~o| o5 |9la| =3 2 |eSltedtGice
o¥| * o-| @ E> of 0 | gl pcarl|-€
— (TS [T) pe J [y (&) (8] ~ = -
< — o aY1e 5| o
TU™l——_| CLAYEY SAND; reddish brown (10YR 3/2), slightly moist, sC Qal 10:12
— 5 . .
I medium dense, medium- to coarse-grained sand,
': g scattered gravel, low to medium plastic clay fines,
Oy massive B ||
= 5 [D| 7/13/21|17" /18"
_.. \"‘. —
et o -
T:j 6 [D| 5/9/17 | 18" /18"
e g
-~
- —"‘.-. - —
=] . -
= 7 [D| 8/14/22| 15" /18"
E i
15 _¢”:’:- ] 10:32
| with dark reddish brown mottling (5YR 3/4)
g 7] 8 [D]10/14/19| 18" /18"
I sl -
- = T | " o
== reddish brown (5YR 4/3), moisture content increasing, moist 9D 7/10/13| 18"/18 R
- ""q_,' to very moist, soft to medium dense -
2
eS|
= 7] 10{D] 5/8/8 |18"/18"
N .
=
== i
200 7] 11[D| 6/8/11 |18"/181 10:59
T|===[SANDY CLAY; brown (10YR 4/3), moist to very moist, cL 12[D| 5/7/7 |18"/181
— firm, medium plastic clay, medium to coarse-grained
d== ! -
p—— sand, massive
==
=t
= 7 13[D| 4/7/11 |18"/18"
it
2 7
“|Z2_«| - moist to wet interval -
_-A—.';-.f ety
*.-."{ CLAYEY SAND to SANDY CLAY; olive brown (2.5YR 4/3)| SC/CL 14[D| 6/15/17 | 16" /181
a5 l=rer with reddish brown mottling (SYR 4/4), see below




== The Earth Technolo
— : gy
= Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: SM-1C Sheet of 6
7 e Samples
2| 8 00l | o+ b o[22
+ e . 3
+*o| 3 Description Qu+ | 0= | ¢ 3 c g f i i
adl o wom | —c | %yl BF ¢ laa=H2cINS
v¥ £ S5—0| o> |2la| 23 > < +&lcw
8+l £ Sl S 28 =3 o |SXlEvdLolce
hat el 5> 3 0 | pcale|-€
ol - [ a-es|ox
@ =S|la
- =.. CLAYEY SAND to SANDY CLAY; olive brown (2.5YR 4/3)| sc/CL Qal
- with reddish brown mottling (SYR 4/4), medium
"...- dense to dense, medium-grained sand, some coarse-
| to very coarse-grained sand, low plastic fines, | .
e massive, micaceous, localized intervals of fine-grained 13/21/25| 18" /18"
— sand _
- -'
— .' ve -
N e i -
e 6/10/14 | 18" /18"
N !' ‘-. _1
_-:—.—‘:T —
T B D |12/13/30| 18" /18"
_' ’ . -
30— ] 11:18
g fb 7] D] 18/27/27| 18" /18"
—: —d
_: - =
__'_.’:_ CLAYEY SAND; reddish brown (5YR 4/4), slightly moist, sC D | 24/31/61 18" /18"
8 medium- to very coarse-grained sand, low plastic
S fines, massive; coarse-grained sand interval at 33.5’
. 7 'D | 13/36/49| 18" /181
35T . [overdrilled from 35 to 36 feet, no sample] -
1= i
s D| 13 6" /6"
1= 7 D| 9/24/72| 18" /187
" .| CLAYEY TO SILTY SAND; reddish brown (5YR 4/4) with
I el light olive brown (2.5YR 5/3) bands and streaks, _ SC/SM -
I fine- to medium-grained sand, trace to some coarse- D|11/37/63| 18" /18"
d- to very coarse-grained sand, trace gravel, nonplastic _|
S silt
| =" [ SILTY SAND to SANDY SILT; yellowish brown (10YR 5/6) | SM/ML [D|17/44/66| 18" /181
an F - with very dark grayish brown (10YR 3/2), see below 12:00
AV




== The Earth Technol
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: SM-1C Sheet 4 of 6
- &l Samples
el 8 woe | o+ > oX|B2
Tl = Description Ou+ | 0= | L 3% ZAEYIGE
Qg © neoao | —c | ¥lg| BE v QILIvT
S« = D=0 | 05 |9Qfa| =3 > | 8RITA=EI S
ol = o-| @7 |E5 o3 8 |eC pcanll-e
- [T o e § P (&) (8] o p= oy
r = o avles| o
x :U o
SILTY SAND to SANDY SILT; yellowish brown (10YR 5/6) | SM/ML| Qal 12:00
with very dark grayish brown (10YR 3/2) mottling, _|
patches, streaks and pockets, fine-grained sand, trace
coarse- to very coarse-grained sand, scattered _ |
charcoal flecks, appears to be randomly sheared no
_ sample
taken
7] 26[D |16/47/77| 18" /18"
N 27[D| 6/8/21 |18"/18"
- charcoal fragments, moist to very moist -
7 28D | 7/238/52|18"/18"
DECOMPOSED GRANODIORITE; dark yellowish brown SM gd
(10YR 4/4), very moist to wet, medium dense, very _|
friable, medium- to coarse-grained, completely to
highly weathered, extremely closely sheared and _ -
fractured, periodic intervals of alluvium-like material 29(D| 9/16/27| 15" /18"
interspersed _ s
N 30[D| 8/11/25|16" /18"
- sheared contact with alluvium-like material inclined to 66— By " /19" .
degrees, moist to slightly moist below S11D113/39/46 187/18 12:32
7] 32[D| 67/6" | 6"/6"
) . 50/0"
- slightly weathered granodiorite fragment =
- occasional inclusions of dark reddish brown (stain) finely - 33[D| 41/6" |11"/111
granular material within the granodiorite 150/5"
7] 34[D| 31/64 |13"/131
100/2- 13:04
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: SM-1C Sheet S of 6
k) el & Samples
Al O -0 - Q oA
L] © .. v n-— O+ P [N fa
ol B Description Qu+ | 0= | & 3 = 2 £ &£
adl e Weoaw | —C (%o OF QoY
g&| £ S=u| 05 |Qla| =3 3 | SXxtvdG ojce
|z o-| @ 512 =8 S | pcal+|-€
3 " o = - o og C© m:
(2 Qil=8la
)~ | DECOMPOSED GRANODIORITE; dark yellowish brown gd ~— [13:04
i (10YR 4/4), very moist to wet, medium dense, very _|
k \ friable, completely to highly weathered, medium- to
N coarse-grained, extremely closely lheared and -
\\’} fractured, periodic intervals of alluvium-like material | 35|D| 22/62 |16"/16"
4 /( interspersed - 100/4"
# - fracture surfaces stained reddish brown (2.5YR 4/4) = 36D 45 10"/101
_E _ 100\4"
1 N .
“.| - sheared contact
K\~ [ SILTY SAND; yellowish brown (10YR 5/4), slightly moist, SM Qal |37[D27/68/100 18" /18"
_\f medium- to very coarse-grained sand, low plastic silt, |
§ massive alluvium-like zone
60 J\\. . 18:29
16% - localized rock fragments (quartz-rich plutonic) =] 38[D] 22/100 |12"/121
- \ =
_§§ 4
—%\ - localized rock fragments (quartz-rich plutonic) m 39D |19/70/10q 16" /181
s By - )
.| - sheared contact
N~
5t| WEATHERED GRANODIORITE; dark yellowish brown SM gd
'\ (10YR 4/4), moist to slightly moist, medium dense, -
\\ very friable, completely to highly weathered, 40|/D|11/30/75| 15" /18"
medium- to coarse-grained, extremely closely spaced _|
clay-lined shears and fractures
\ -
65 - 53 Sy
- clayey calcareous shear zone, inclined 60 degrees 41/D| 33/100 | 12"/12
T* XY SILTY SAND; reddish brown (5YR 4/4), dry to slightly SM Qal
4, = moist, very dense, medium- to coarse-grained sand,
~ . trace gravel-sized plutonic clasts, nonplastic fines,
_JQ ~ coarsens downward, moderately friable, massive _ -
--3 ‘ 42[D| 130\6" | 6"/6"
"o
T 7 43[D| 66/100 |12"/12"
= o_,‘a‘ -
_e_a <
0_60 - gravelly interval
|7 "9'SILTY SAND to SAND; brown (10YR 5/3), see below SP/SM 44|D| 39/100 |12"/121 -
~_ - #
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: SM-1C Sheet 6 of 6
2 el o Samples n
£l o - wu- | o+ » oN|[BT
29 B Description Qe+ o | L 3% & 2| E
o £ nwaowm - DU 035 S oA~ )—q—ac \ W
g8l £ S5=0| 65 |Lla| =3 2 |SBNltvup o|Cc Q!
o o-| o 3 @of x> pcae|-E
3 | |32 g g c|o=-
@ a |go|eF
ojo
---| SILTY SAND to SAND; brown (10YR 5/3), slightly moist to| SP/SM| Qal 14:17
_ ° = dry, very dense, coarse-grained sand, trace gravel, _|
5 gq very friable, massive
1 - 7 45[D| 52/100 |127/121
A .
—,_; S SILTY to CLAYEY SAND; dark reddish brown (2.5YR 3/4),/ SM/SC 46|D| 24/60 |15"/15"
i ‘-=;.£ slightly moist, very dense, medium-grained sand, o 100\3"
'_—;‘ some coarse-grained sand, trace very coarse-grained
i Pl sand and gravel, nonplastic fines, moderately friable, _|
e massive
B g . =
:-: 47|D |19/46/75| 18" /18"
-"é:-_; - rounded cobble-sized plutinic rock fragment -1
95 e -
-—:—_’_ 14:45
- Boring terminated at 75.5 feet. ]
Perched groundwater encountered at 24 feet.
80— —
&5
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: SM-1D Sheet 1 of 4
Boring Location: 1850 La Brea Ave. Elevation and Datum(feet): 476.5
Health and Safety: - Date Started: 12/21/92 | Date Finished: 12/21/92
_— : sis Total Depth to
Drilling Equipment: Failing F-10 Depth (feet): 45.5 Bedrock(feet): 33.5
- ] Number of Depth to
Drilling Method: Hollow Stem Auger Samples: 27 Water (feet): 41.5
Boring Diameter: 6-inch Completion Information: Grouted to surface
Hammer Information: Logged By: Checked Bv:
Downhole Hammer:140-1b and 30-inch drop. . X .
G. Miller P. Guptill
Samples
)]
c (8] ~AlD
Al D - - o) N ~
£2| © o @u | 2w |5l 1 - 4 2|5t
o ¥l o Description Bew| 2¢ |ola] ©5 > | B8R iTadsElES
ol £ S—ou | 05 | E|D =o S | pocavof-¢
=5 o7 | & |2 =8 | § 5955 |38
= =1 (2 oI5 o
- (8]
s 4 ASPHALT
r—— | CLAYEY SAND to SANDY CLAY; very dark grayish brown| SC/CL Qal
1= (10YR 3/2), slightly moist, medium dense to firm, _|
— fine- to medium-grained sand, low to medium plastic
== fines, trace coarse-grained sand, massive -
By
=
—_—’J —
pr—"2
i
| .
i gt -
e
ﬁ-_d| —
pre—
5= - -
=— 1[D] 9/35/50|18"/18 9:59
par
—‘ 2 — -
e ;
s N 2 [D|11/40/78| 18" /18" E
—'_'a. - ‘i
i b == .
=—=| SANDY CLAY to CLAYEY SAND; dark brown (7.5YR CL/sC |
1= 3/4), slightly moist, very hard to very dense, low n - !
f— plastic fines, some fine-grained sand, trace coarse to 3|D|9/67/109| 14" /18"
A= very coarse- grained sand, clay coatings on ped _
E surfaces
-I"__.:.. -
- carbonate-lined shear 4|D| 54/106 | 12"/121 ;
Ho——— 10:19
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: SM-1D 1 Sheet 2 of 4
= = | Samples
2| 8 nwoo | o+ » oX|B7
+~ _ = N
*al 7 Description Qu+ | 0= | L g S ETISE
agl Gamw | —c | Blal 5§ @ oA |=H3EINS
82| = "c2| §° |85 23 | & |BSfrgisty
- « | o 32 o 0 —+=E
- = o a™e§| o
. o ESla
230 —~| SANDY CLAY to CLAYEY SAND; dark brown (7.5YR CL/SC| Qal 10:1¢
= 3/4), slightly moist, very hard to very dense, low |
[ plastic fines, some fine-grained sand, trace coarse to
_ﬁ; very coarse- grained sand, massive, clay coatings -
=~ CLAYEY SAND to SANDY CLAY; brown to strong brown | SC/CL 5|D| 22/105 |12"/12"
JEr= (7.5YR 5/4-5/6), slightly moist, very hard to very _|
Sl dense, fine-grained sand, trace coarse- to very
-E coarse-grained sand, low plastic fines, massive, -
g irregular clay coatings on ped surfaces
: 6 |D|37/73/100Q 18" /18"
&= —
=
e
7] ==+ CLAYEY SAND; grades to brown (7.5YR 4/4) and reddish sC
s -brown (5YR 4/4), slightly moist, dense to very dense, | |
= fine- to coarse-grained sand, low plastic fines, 7 |D|[29/55/97 18"/18’4
__'j_.T;_."" massive, irregular clay coatings on ped surfaces
or—
= .-;.'.; = -—
Sl 8 |D|22/43/70| 18" /18"
TR -
- ;‘u: g
e . -
S 9 [D|20/30/76| 18" /18"
Jo 2"
B i) -
ﬁ—.
[~
i L) it
POLRS
L o |
) " "
[——"| grades to reddish brown (5YR 4/4) i, sy B
rT- ‘4 o
20— - - s
[~ | reddish brown (5YR 4/4) to yellowish red (5YR 4/6), weak el et b L0
i LT T to no clay coatings =
= i
= 7] 12[D | 31/34/60| 18" /18"
r—
l‘ " .
= -
— 13[D| 30/55 |14"/141
S | 100/2"
= J
—
o 7] 14[D| 48 |10"/10"
a3 . 100/4" 11:55



Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: SM-1D Sheet of 4
» =l Samples
-0 - >
£l © =t > oXN|B2
ol 35 Description Bus | 8% | ¢ 3% C 2ALY|SE
gl 2 P weom | —C | ¥y Bt 9 | pA|=HIEINT
Uyl £ S—o0| 05 |Qla|l =3 2 |8l [Evd% Glcu
ol + - ] El> o o mbggﬂ""’_s
- o () =] [ o O =% -
-l - o e sl o-
——4—| CLAYEY SAND; rcddish brown (SYR 4/4) 10 ycllowish SC Qal 11:55
== brown (10YR 5/4), slightly moist, dense to very _
% densc, fine- 10 coarse-graincd sand, low plastic fincs,
__'.._T:. massive _
rwm— 15(D| 92/100 |12°/12"
== -
=z
_-4—-.'—. o
——_——
o
—— 3 e
—= SILTY SAND TO SANDY SILT; grades to strong brown SM/ML 16|D| 57/100 |127/12°
= (7.5 YR 4/6), dry, very dense o very hard, fine- to _
PR coarsc-grained sand, elastic sili, massive, clay
‘_—": coatings on ped surfaces, scatllered manganesc .
S coatings-deposils on ped surfaces

46/100 | 127/12"

1
3
o

itk

1

SILTY SAND; grades to yellowish brown (10YR §/4), dry SM
very dense, friable, finc- to coarse-grained sand,
slightly clastic silt, massive

30

)

il

80/100 |12°/12"

i

1

o
k
v

- very friable and porous interval

i

il

'D [33/69/100 | 187/18"

‘ot
-
|

.]- g

20|D| 28/100 |12°/12"
gl 1l - fault zone, carbonate-lined, sharp contact -

~7. 11 GRANODIORITE; ycllowish brown to olive gray, very ad
coarsc-graincd, massive, very friable, extremely

_r closcly spaced, carbonate-lined/filled fracturcs and
35 shears 21{D| 597100 |127/12"

' 22|D| 54/100 |127/12"

|
2
|

- reddish brown clay-lined irrcgular fractures 23 F 23/57/74 | 15°718"

24D 49/56/46 |18°/18"
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: SM-1D Sheet _4  of _ 4
12 el o Samples "
£ 0 - nu- | o+ > o[22
Tl S Description Qo+ | 0= | & 5% 5 2AEY|GE
ve| £ weow | —c | Wg| BE 9 | gA»=dHIEINS
ot * S=uv | o5 |Qa| =3 2 |exltod* Glcu
vt o-| o El>5 m8 S | pcal«(=€
3 e (L] p= | [t (&) (7] o=l o=
= 9 o | o| Wk
o :U o
GRANODIORITE; yellowish brown to olive gray, very gd
coarse-grained, massive, very friable, extremely N
closely spaced, carbonate-lined/filled fractures and
shears _ -
" L
- sharp contact, no obvious shearing 25|D| 9/13/16|18"/18
CLAYEY SAND; light reddish brown (Sﬁ 6/4), moist to SC Qal 13:11
wet, loose to medium dense, fine- to coarse-grained _|
sand, medium plastic fines, massive, extremely closely
spaced carbonate-lined/filled irregular fractures ||
26[D| 6/10/15 | 14" /18"
grades to strong brown (7.5YR 4/6) to yellowish red (SYR _|
4/6), slightly moist (moisture content decreasing
downward) _
B 27[D|12/27/39| 18" /18"
N 13:19
Boring terminated at 45.5 feet. =

yn

Un

Perched groundwater encountered at 41.5 feet.
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| FIGURE S-A-VII LOG OF BORING B-7

Project Name: Metro Rail - Los Angeles
Project Number: 92-2002 |Boring Number: B-7 . Sheet _1 of _7
Boring Location: Franklin/Fuller Elevation and Datum(feet): 488.0
Health and Safety: Level D Date Started: 11/15/91| Date Finished:11/18/91
Ay i . - Total Depth to
Drilling Equipment: Mayhew 1000 Depth (feet):lss’o Bedrock(feet): -
o g . Number of Depth to
Drilling Method: Rotary Wash ' Samples: 14 Water (feet): -
Boring Diameter: 5-inch Completion Information: Grouted to Surface
Hammer Information: By: Check g
SPT Hammer: 140-1b and 30-inch drog. Logged By . ecked, By
Downhole Hammer: 300-1b and 18-inch drop. Pat Smith K.K. Muraleetharan
Samples N
£D § m:é %H L & 2 b ’s é?
293 Description S84 | 82 | 5|8 35 > | SElRyot|nE
11~ Sgu| 8> §3 3] g dopcafsifs
iE Sl ET | & TI8T|EE|es
(5]
1-foot thick ASPHALT. 7
1-foot tﬁjc% GRAVEL and FILL ]
m ial.
GRAVELLY CLAY; Dark yellow brown 4
moist, medium stiff, medium to J CL A2
h1gh plasticity clay, .trace i
medium- to_coarse-grained sand, | - -
5 with gravel. o
10—-= _TGRAVELLY SAND; Light gray, medium- ] SP | Al
o to coarse-?ra1ne sand, 4
S fine-gravel. o
1542% -
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A ' orporation
FIGURE S-A-VII LOG OF BORING B-7
Project Name: Metro Rail - Los Angeles
Project Number: 92-2002 , |Boring Number: B-7 | Sheet _2 of 7
3 Lele Samples |
5302 Description o83 | 8% |y 2 | £ 2 13(8%
:.L= o P oes | —c |8y 35 § | gEacl3¥(ag
okl & 38| 82 | 8|8l 23 2 | 2olEegya|xy
Sl et - o |- (&] o ognsg._.u ‘l’g
o z s o gémo
17 J{STLTY SAND; Yellowish brown, fine- | SM | A3
ot to coarse grained sand, trace 4
7 }ow pl ast1?1ty fines, irace -
g ine-grave -
i ]
25‘3E+fDr111 chatter between 25 and 27 =
g fee $u ttings show ]
Ik 1ncreas1ng clay content ]
71/ SILTY SAND; Yellowish brown, fine- J sM | A3
Hod to medium-grained sand, trace ]
: coarse- gra1ned sand, trace low
ek 1ast1c1tg ines 7
Jj:7j|Heavy drill chatter at 28 feet. 7
30| S
1 i
35 ]
& ]
40? =
45} -
:}iigDrill chatter at 47 feet. g
:f A ]
+ ] sP | A3
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FIGURE S-A-VII LOG OF BORING B-7

Project Name: Metro Rail - Los Angeles
Project Number: 92-2002 |Boring Number: B-7 | Sheet 3 of 7
. cl o Samples BE
53 _5: s pua | Ba | o 2 2 [83X|3%
odl o Description o8y | 8| gl 3t A M4
ot| s 38| 8- | &l8 2o 3 |20ikwpys|xy
. «|l o |3IF o g | O2P§8a2183
o o |25|@d
421 SAND; Liight gray, medium-grained -
5 sand, trace uniform sub-angular _
] to sub-round gravel. -
'f-f-f;r:if Drill cuttings show increasing clay ]
i conte t,gh'tﬂe sand and %o 4 N
T gravel. 7
55— =
:_.-'i:-:{g Light to moderate drill chatter ]
Jinis between 58 and 66 feet. ]
60— 3
65— | SAND; Light gray, fine- to = sp | a3
Fer {nedwm;grawned sand. ]
J.-7Drill cuttings show less sand
Jo content. i
3 N
_‘.Z : -
T-=~1Drilling stopped on 1{{15/91 and B
esumed on 11/16/91. i
70‘_},_;,:_;3 Drill chatter at {& f[eet. ]
T {Heavy drill chatter at 72 feet. ]
S %rﬂ’l cuttings show increasing L L
] sand content”and gravel. ]
- =
75: -
T::4Drill chatter at 77 feet. 3
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FIGURE S-A-VII LOG OF BORING B-7
lProject Name: Metro Rail - Los Angeles ,
Project Number: 92-2002 |Boring Number: B-7 | Sheet _4 of 7
3 ; Lele Samples . EA
Lol o e L. mu-< | ou 2 2 |"8|8E
*ég o Description §-=«E _35 E& 3§ § <’ :‘-’.Cé‘é .-
ael s S8 g ~ 3 3 | 2alknoyefxy
~| 5 =3 HERGE: D |oapcala|ug
- - 2 “18725|a3
4]
4 -
§g 1 sp | A3
85 -
] N
] ]
90 =1
95— -
100 ———TTAYEY SAND: Brown, moist, very T SC | A3 |1[D]_50 .
5, dense, fine- to medium- -grained 1 50/4"| /10"
o] sand.’ .
: Heavy drill chatter at 102.5 feet. ]
10573 S| A3 |2[S] 39 | A
g || 51/5"




~ FIGURE S-A-VII LOG OF BORING B-7

=== The Earth Technol
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2002 |Boring Number: B-7 | Sheet of 7
- ¢l o Samples e
58 E D ipti 3E'§ .é-‘: L o Z 3 (23 3%
23l 2 B e o8%| 35 |5el 35 | % |sElgag|ed
okl & o= | ® EI3] mp8 8 |3apcorsive
3 S B B B F ML E
‘ - o
V24 CLAYEY SAND; Reddish brown, fine- to SC | A4 [3[D] 55 0" 4.2]120 15|4.2
_§%§:CL medium-grained sand, medium . . 150/4"| /10"
_% plasticity clay. 4
15‘:% Same as above. 4 sc | s lafs] 30 12" | 4.2 4.2
:% 3 | 88 |/12"| ’
% 5
2°i//%6 Same as above except trace T sc | A3 |5 100 | 6" | 4.2[123 13]4.2
_//{/ __fine-gravel. i /6"
_/ Dr‘ﬂ'lu}% Stopped and resumed on 1
% 11/18/91" .
25‘_% = 4.2
7 i
3] [ISTCTY SAND; Dark brown, moist, J SM [ A3 |6[5] 56 t g2 4.2
L dense, fine- to med1um-gr?1ned _ /6"
0ig sand, trace fine-gravel; low i
] plasticity fines. Light’to ]
E moderate drill chatter. i
30 _
:Jﬁ}fSame as above except very dense. 1 sM | A3 |70 81 "1 4.21120 141(4.2
_ i /6"
35 -
¥ 1 SM | A3 |8]F] 20621" 7"“
:;ﬁf:Same"%%aabove except brown and trace ] — AT £ 4.2 4.2
4 N ]
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: orporation
FIGURE S-A-VII LOG OF BORING B-7
Project Name: Metro Rail - Los Angeles
Project Number: 92-2002 |Boring Number: B-7 | Sheet _6 of__7
- : ol o Samples e
535 C L nas | Bu | o 2 2 [#3(3F
a8l 3 Descmpt1ion S84t 82 | §lel 2% § | c2lanc5e|5E
Sl 5 ! 538 | 85 | 8lal =3 3 | 2alteoyefxy
%15 =1 8 %E ©g g OLR§a44I8S
o o zg mo
41 f| SILTY SAND; Dark brown, very dense, 1 sM | A3 |9 122 | 6" | 4.3|123 14|4.2
e fine- to medium-grained sand, ] /6"
i § o} trace coarse-?ramed sand, trace ]
Hd ngggrave], ow plasticity ]
1 .
45 7 CLAVEY SAND; Dark yellowish brown, Jd 56 A3 [10[S] 96 |4.5"| 4.3 4.2
:’///?//J- . m?ist, very e%se low to medium _| /6"
_/// plasticity clay, fine- to ]
_% medium-grained sand. -
50‘-/5 above except dark reddish . "
:% ameb?*%\ém and trac% coar;*se-grained 7 St | A3 D} 100 /65" 2| d2d 15|42
/ sand.
:% Moderate drill chatter. ]
J% i
55:% Same as above except brown and low - 'S " .
2//’ 35 3hove except 1 SC | mZs adfn| B | 42 4.2
% -
60— % .
S SILTY. SAND; Dark brown, _ver&y dense, | SM [ A3 [13(D] 90 6" | 4.2 4.2
J 4k fine- to medium-grained sand, _ /6"
o tﬁ'ace_cqars?gramed sand, Tow
s S8 plasticity rines. -
65 . . o
4 CLAYEY SAND; Dark brown, moist, - SC A3 |14 "1 4. ‘
% dense, Fine- to med’um.grained -l 50?/04" Ml 43 4.3
4 sand, trace low to medilm ’
] plasticity fines. ]
. Boring terminated at 166 feet. -
] ]




== The Earth T
- Zor?por?atrb Lo o agy

~ FIGURE S-A-VII LOG OF BORING B-7

Project Name: Metro Rail - Los Angeles 4
Project Number: 92-2002 |Boring Number: B-7 ] Sheet _Z_ of 7
| 2 cl o Samples BE
z5| 8 :a nna | Do 3 2 |9X|3%
a8l g Description 8es| 8% |5l 2 2 - | 205180
8t| s 333|835 | 8|8 33 | 2 |SERages(2S
13 S| & |57 =8 | § |S2ppyss|ug
x o ::8'“’°
75 NOTE: . This _boring log is based on

fie{ddclas$1t1cat1og and v1%ga1
soi] descriptiop and is further
mod1fied topinc?ude results o
laboratory_classification tests,
where available. This summary
aﬁp11es only at the Jocation
this_boring and at the time o
dr1111n$. Subsurface conditions
may differ at other locations
and may change at _this location
with passage of time., The data
presented is simplification of
?ctual con$1t1ons e?countered.
he stratification lines
represent the approximate
boundary between subsurface
materjal types and thg
transition may be gradual.
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FIGURE S-A-VIII LOG OF BORING B-8

Project Name: Metro Rail - Los Angeles

Project Number: - 92-2002 |Boring Number: B-8 Sheet_1 of _7
Boring Location: Franklin/Camino Palmero Elevation and Datum(feet): 527.0
Health and Safety: Level D Date Started: 11/11/91| Date Finished:11/15/91
Drilling Equipment: Mayhew 1000 Dorah (feet): 1895 | Behrnckfeet):83:0
Drilling Method:  Rotary Wash SamosessT 18 Nober (eet): -
Boring Diameter: 5-inch Completion Information: Grouted to Surface
Coring Information: Logged By: Checked By:
i B 1.
NX Sinlge Tube Core Barre Pat Smith Paul Guptil
Samples s
2 c 4} ~|E
~ o - D frt 2 2 x|~
¥ o 0 = L L = ANLT|DE
fé‘i [ Description 883 | 8% |5y 3t Y |cEpacl2e|5E
ge| 5 5351 82 |512 ©8 | § |oepgEAl|ds
3 ©| 8 |2 2 372%|23
4]
1-foot thick ASPHALT. N
i NOTE; USED 4 7/8-INCH DIA. TRICONE
i BI% ﬁ% AD ANCE %HE EORING.
ST GRAVELLY SAND; Moderately brown, P [Qt(2)
] some clay, medium- to /Qal
] coars?-gralned sand, with
i gravel.
10-

llllllllllllllllllIIIIllI]lllIIIlIILJ
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FIGURE S-A-VIII LOG OF BORING B-8

Project Name: Metro Rail - Los Angeles
Project Number: 92-2002 |Boring Number: B-8 | Sheet 2 of 7
3 ’ Lele Samples -g
£3| o — ne- | Dw 2 a2 [98|0E
‘é: }f Description Qae o= LKL g*é‘l 8 |2 :‘123‘:’ £g
HE 535055 (48 23| 3 |2EfEnRE|:
3 “| o SIF o g 5 °EE-3‘§ (=]
1=<]Same as above with medium to high J SP
J= plasticity clay. -
=3 '
25 DY CTAY, WoderateTy brown—high— 1T TR
plasticity clay, *iner 1o O ] Q/Q(a'l)
coarse-grained sand. -
Drill chatter from 27 to 32 feet. N
30 e
35 Same as above. ]
40 Same as above with more sand ]
content. ]
Drili chatter at 42 feet. T
45 Same as above with more clay 7]
content. ]
i
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FIGURE S-A-VIII LOG OF BORING B-8

[Project Name: Metro Rail - Los Angeles

Project Number: 92-2002 |Boring Number: B-8 | Sheet _3 of__7

1 5 : el o Samples e
<3| 8 _—— nwd | Do 2 2 |9%(3%
2ol 3 Description gau | o Ll | 3¢ ' AR ELIEY
s & ¢ :dg oS5 | o|¥ B35 3| SEPHST|BR
RA R s =3 2l 2alkeuy a|xy
M o+ | 8 5|3 mg 0 |oopERjallL
J L o = - ] ~ = o C [ =3
P o (28|@0

ame as above. CL 1Qt(7) =

e

Drill chatter at 57 feet.

Drill chatter at 59 feet.
60

Same as above with medium- to
65 coarse-grained sand. Occasional
$r1%1 chatter from 64 to 67
eet.

70

75

Same as above. Drill chatter at 77
feet.
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FIGURE S-A-VIII LOG OF BORING B-8

Project Name: Metro Rail - Los Angeles :
Project Number: 92-2002 |Boring Number: B-8 | Sheet 4 of 7
2 ’ el g Samples ?
£5 0 — nea | Do 2 2 B BE
‘ig ? Description gud | oa | Ll 345 L ~| 25528
&%) 53385 |48 a2 | 8 |SEgeuis|is
o . oo copcaofa|vg
i 1T | C[8725|a3
14 :0
4 CL [Qt(?
1% et
Z~TGRANITIC ROCK and some CLAY GOUGE; Kg

Cuttings show medium- %Q
coarse-grained crystalline rock
particlés. At top, some .
particles appear rounded as in
conglomerate.

NN N N S A N A I A AN A A A S AN A N |
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 FIGURE S-A-VIII LOG OF BORING B-8
Project Name: Metro Rail - Los Angeles
Project Number: 92-2002 |Boring Number: B-8 | Sheet 5 of_7
Samples T
2
c3l 8 L m':.§ 'g‘w o 2 5 [#X §§
28l 3 Descr1pt1on et 52 [ 5lal 3% 8 | c2ls20 5‘:’ £
as| 5 ' °o8| 8° |28 23 | B |3LfErgus(s
- el e |[3JIF o 0 °3°§33*§ 83
28 above. ]
=3 ame as .
_;s i
3 -
= :
=3 d
_.__,.l: -
115 +=3 =
=3 .
= ]
=3 ‘
T-INOTE: STARTED CORING USING TUNGSTEN ]
= CARBIDE BIT AT 120 FEET. -
J=~ -
=3 i
1202 -
=3 QUARTZ RIORITE; Overal) grayish . IR o
T }tn 1nd1v1dua] crysta]s ]
T rangmg rom white to olive ]
=3 g moist, very strong, h1ﬁh'|_y ]
T 0 moderate'i_y weathered, highl 1[R] 60
N e, fractured, mineral crystals ]
3 rangesgrom 481‘- é4 ;';Ch artz 7] i
conSisting of felds u s
12523 Biotite and hornb]eﬁde 9eak ]
T int]on, weg gc reaction. i
) jation_at e rom ] 2 [R] 50
T or1zonta fractured fequently, ]
=3 5 deg fil 1ed cemented sand, ~ ]
T~ }/% wide. ?cross 7
i e, 2 1at1on, rough imonite N
) stained N
> Horizontal 1rrequ1ar break with 7
130 - cemeng e smoot _
= sheare fracture, slight a¥ ]
o~ coating. Much of core”in small
o 1-2" frag ments X Qg |3[R] 50
; Sheared C'Iay % and Quartz
— diorite
~— LIMESTONE AND LAY GOUGE Light gray _
i to medium g ra¥ moist, 4
e strong limestone; stiff clay, B
— some inclusions of dwmte -
135 < fragments, strong Hcl reaction. _]
— Fracture in 11Testone at 80 geg, _
N irregular and lined_with 1/1 ~
e 1nch calcite crystals. Vertical | 4 [R] 35
= eg s11ckens1ded, shear _
T cLay E&?E? Aﬁo UARTZ DIORITE !
N edium ? ?ray, -
== mo1st and medwm sti f siay, -
£ fragments ragge from 0-2" i
140 ! surface between
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~ FIGURE S-A-VIII LOG OF BORING B-8

Project Name: Metro Rail - Los Angeles ,
Project Number: 92-2002 |Boring Number: B-8 Sheet 6 of_ 7
3 sl Samples H:
£5| 8 s nea | Do 3 2 e3¢
28 3 Description gsu| 04 L 3¢ s NERETIEY
- | 5 30|38 &3 | ¢ |2EEEEREs
3 iR AL
— ci]‘ay asmd rg%g fragments. Random -
: shears in
— same as above. Y’ 5[R 50
—JNOTE: STARTED CORING WITH SURFACE
» SET_DIAMOND CORE BIT AT 141
FEET.
45—
- 6 [R] 30
50
] No recovery obtained. 7[R 0

— Same as above.

65

llllllllllLlllllllllllllIIlIllllllllllllllllllIlllllllllll¢
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FIGURE S-A-VIII LOG OF BORING B-8

Project Name: Metro Rail - Los Angeles
Project Number: 92-2002 |Boring Number: B-8 | Sheet _7 of__7
"1 5 : 21 » Samples B
£ g — nes | Du 2 2 o213 %
2l 3 Description oRel o= i bl g‘é H % ;;;52 Le
o P33 80 |§5 S3 | 3 |3BpEyRslisE

3 A R I BN R FHLE
+— Same as above. 'j

- N 5 [E]
75— =

] N 6 [E]

4 4

] N 7 [B]
B0 1= _ 8[R

Boring terminated at 180.5 feet.

85

NOTE: Rh1s bor1qg log is based on
fie Tassi 1cat1on and visual
soil descr1pt1o? is further
mo dified to inc ude results of

ﬁboratory cl ss1f}cat1on tests,
ere availab his summary
Rp ies only at the location of
? bor1ng an at the time of
¥$ Subsurface conditions
may d1 er at ot er ocations
and may ch ange at this 1ocat1on
with passage of ti ? The a}a
presented 1s simplification o
actual conditions encountered.
The stratification lines
ﬁsent the appro§1ma
between subsurtace
mater1a types and the
transition may be gradual.

[ TN T U U T A T W Y A T O N N U 0 A O M O |

TN N A O (N (N (T (N (O (O O N1 (O TN A (NG, O (NN VOS] OO N (NS (N (N 0 (A Y N AN O O (O O O O




Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-9 Sheet 1 of 7
Boring Location: 1822 Camino Palmero Elevation and Datum(feet): 507.5
Health and Safety: - Date Started:  6/29/92 | Date Finished: 6/29/92
rye : Total Depth to
Drilling Equipment: Mobile B61 Depth (feet): 90.5 Bedrock(feet):
o . Number of Depth to
Drilling Method: Hollow Stem Auger Samples: 57 Water (feet):
Boring Diameter: 7-inch Completion Information: Grouted to Surface
Hammer Information: Logged By: Checked By:
Downhole Hammer:140-1b and 30-inch drop. he ¥ ¥
Grant Miller Paul Guptill
Samples
Py c (3] ~
~Al 2 -0 | = > R |2A
Lo _O O - o+ | & = C Ji’\ cT| St
29 o Description 2%% | °¢ | 2|8 35 > 8% 2-;‘53‘5 {;5
Yy | £ S5—0| 05 |E[> =0 O g BcaYo|=-0
Qc| *+ O-| @ é’ - @G 8 oot E
6 SILTY SAND; dark yellowish brown (10YR 4/4), dry, SM Qal

medium dense, medium- to coarse-grained sand, trace|
gravel, low to non plastic fines

1 [D] 8/8/10 |127/18"

2 [D| 5/7/10 |12"/181

6 [D|10/10/15| 14" /18"

4 [D|13/15/21| 18" /18"

g
<P
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-9 Sheet 2 of 7
2 c| o Samples -
£2| © . wu-| o+ > X |22
9l o Description o8t 9z | §lo| 2E S ZASI|GE
gl £ 5=0| o5 |0|8| B85 > |8 1Zad<elry
¥l o-| o HE I o | 5ewo|cl
¥ « | o 3|2 o ] Q_+ITE
- = ] 2o C|D
[ 0 I=8|3F
16 -grades to yellowish brown (10YR 5/4), gravelly, angular SM Qal B
i plutonic clast to 1-inch in size _
T 7] 5[D| 7/8/13 |14"/181
7 7] 6 [D] 9/12/19|12"/181
N T 7|D]| 9/13/24 15" /18"
15 -]
- et —
8|D| 6/12/15| 18" /18"
. 7 9 [D| 9/15/12| 15" /18"
7 -gravelly interval -
CLAYEY SAND; yellowish brown (10YR 5/4), slightly SC
_ moist, medium dense, coarse- to very coarse-grained _| -
sand, medium plastic fines, massive 10|{D|12/12/14] 14" /18"
grades to brown (7.5YR 4/3)
20 I 11{D| 9/9/11 |12"/181
7 i 12[D|11/14/15| 12" /18"
= |CLAYEY SAND TO SANDY CLAY; dark brown (7.5YR SC/CL 13(D|15/19/31| 12" /18"
i 3/2), very clayey with scattered angular plutonic
gravel to 1/2-inch in size, paleosol
T - 7 14[D| 8/18/23| 12" /18"
AL
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-9 Sheet 3 of 7
2 el o Samples n
£l o i o= | o+ > Rikn
29 g Description Darl| 8z I kle 3t 5 2 d G £
8« £ S—0| 05 |Qlg| =3 > | 8] I2ed+Clxy
oc| + o-| @ E|>5 of o | Bl 5Ewo|ce
- oG o = o [ -=t =
sl 2 [ a71e 5| 8x
CLAYEY SAND TO SANDY CLAY; dark brown (7.5YR SC/CL| Qal
_ 3/2), very clayey with scattered angular plutonic
gravel-sized clasts to 1/2-inch in size, paleosol
7 7 15(D | 12/15/16{ 10" /18"
7 1 16D | 18/27/40| 16" /18"
=T~ = 7] hard drilling at 28 feet —
SILTY TO CLAYEY SAND; brown (10YR 4/3), less clay, SM/sSC 17|D| 15/28/43| 11" /18"
. coarse- to very coarse-grained angular sand, trace
rounded sand
30~ =
T 7] 18D |15/27/39| 14 /18"
T 7] 19[D]21/29/36| 14" /18"
7] 7] 20(D | 23/49/43 14" /18"
T increasing clay content -
35— SANDY CLAY TO CLAYEY SAND; dark reddish brown —| CL/SC ]
(5YR 3/2), dry to slightly moist, very stiff to hard, 21|D|29/40/57| 18" /18"
= medium plastic clay with medium- to coarse-grained —
sand, trace plutonic, scattered subrounded fine-gravel
- (plutonic), paleosol -
- hard drilling, water added intermittently from 36.5' to 73.5' 22 F 19/32/50 17" /18"
. -
CLAYEY SAND; dark reddish brown (5YR 3/2), scattered sC 23[D] 30/56/72| 18" /18"
_ highly weathered plutonic and sedimentary clasts to _|
lo 3/4-inch, paleosol
— U casssnvsossss ssss srmssisas i - L |
. grades to reddish yellowish brown (SYR 4/3) R4 | 1| 2074076, 25" 2K
A

AV
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 |Boring Number: B-9 | Sheet _4  of __7
2 el o Samples -
£L| o wo-| o+ > eN|T~
*3l 3 Description Qu+ | 0= | L o o 2AEL|GE
Qgl © weoae | —C (¥g| 5 9 oA =HIEINS
&l £ S50 o5 (LQa| =3 3 |eSEudy§lce
o = °z1 & |52 =8 S |eCBcavli=«
5 2 g $\et|5r
CLAYEY SAND; reddish brown (5YR 4/3), dry to slightly sC Qal
i moist, hard, medium- to coarse-grained sand, mostly_|
angular plutonics and mafics
. T 25[D|30/49/78| 14" /18"
40 -
N N 26D [26/66/11] 18" /181
jb o| abundant weathered plutonic clasts, mafic plutonics, =]
o volcanics and sandstone
P o
7 N 27[D|20/50/56| 15" /18"
- -
45— —
o
] 7 28[D | 25/41/33| 16" /18"
- i
= Q angular plutonic clast to 1.5-inch in size =1
7 N 29D | 20/26/30| 13" /18"
o]
0 Y GRAVELLY SAND TO CLAYEY GRAVELLY SAND; SM/SC 30[D| 18/29/36| 12" /18"
10 yellowish brown (10YR 4/4), dry, medium dense,
0 medium- to coarse-grained sand with angular gravel
10g clasts to 3/4-inch in size R
50— 0 dq _
is 31(D|26/26/23| 10"/18"
- 5 &
= -
J==] -clayey interval
- 32|D|15/22/34| 14" /18"
1079 N
CLAYEY SAND; dark reddish brown to brown (5YR 3/3 to SC
_ 7.5YR 4/3), dry, medium dense, medium- to ] ]
coarse-grained sand, some angular weathered plutonic 33|D|17/26/35| 14" /18"
N rock fragments, paleosol _
. 0
o/ SILTY TO CLAYEY SAND; brown (7.5YR 4/3) SM/sC 34(D|14/21/28| 13" /18"
I
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-9 Sheet 5 of 7
2 el o Samples n
£Z| o .. nwe-| o+ > oN|BD
*&g ) Description ‘onu‘): _o.E & o 3-2 5’: o ’i_ic §§ L\sé
3¢ £ 552 55 |28 23 | 3 |8SPeyas|ee
T « | o 3|2 o 0 Q_+=E
=3 = 9 a2’ 2 S| 8F
[ =S|a
3 | SILTY TO CLAYEY SAND; brown (7.5YR 4/3), dry, SM/SC| Qal
_ medium dense, medium- to coarse-grained sand, some/
weathered angular plutonic clasts, gneiss clast >
| 2-inch in size, scattered to abundant rock fragments . -
below 35|(D|18/35/44] 14" /18"
© g .
e . L —
( .
1. T 36D | 14/22/29| 16"/18"
o .
O| CLAYEY TO SILTY SAND; brown (7.5YR 4/3), as above SC/SM 37(D| 19/27/39| 14" /18"
60— q
e . T 38D |20/36/40| 17" /18"
40 ' =
1% . -
SILTY SAND; brown (7.5YR 4/3) as above, angular SM 39[D| 33/83/57| 13" /18"

ey

quartzite clasts to 1/2-inch

40[D|44/37/45| 8"/18"

"I CLAYEY TO SILTY SAND; reddish brown (5YR 4/3) as SC/sM
' above with intervals of angular very coarse-grained _|

65 .. sand and fine gravel, poorly sorted 41[D] 17/31/46| 12" /18"
B o 4
°
4o © -
v e
o
> 7] 42|D| 19/32 |16"/18%
lo- 4
"t SILTY SAND; brown (7.5YR 4/3), weathered plutonic clasts SM
_4 i to 1/2 to 3/4 inch _ -
" q 43[D|25/40/49| 15" /18"
=i - : -interval of reddish brown (5YR 4/3) m
-‘@ -weathered granitic clast to 2-inch, quartzite clast - 4“ F §5/75/70| 10" /18"
0
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-9 [ Sheet 6 of 7
2 el o Samples n
Z22 o e | ) eN|B~
3ol 5 Description Qo | 6= | ¢ 3+ L Sk E.‘:’
adl o Qaeag | —c | % B85 Y loa=-HIENY
| £ S=0u | 03 |Qlg| =3 > | 8 Iwd*T & -Eo
Mk o=-| 97 [ E5 ol S |eC heand|te
o, . (L] = (= o Q ~ = o
4 Z o a71e§lex
SILTY SAND; brown (7.5YR 4/3), as above SM Qal
—~ | CLAYEY TO SILTY SAND; reddish brown (5YR 4/3), very | SC/SM 45[D|32/59/79] 18" /18"
1. clayey, scattered angular rock fragments _
7 7 46[D27/17/21| 17" /18"
T y
- . 7 47[D|28/24/33| 15" /18"
ST -
L.
75— _ -'| -weathered plutonic clast > 2-inch in size —
T i 148[D|27/38/63 18" /18"
Jo g
o - . . . |
- -scattered rock fragments (plutonic - mafic plus silicic) 49[D | 33/51/70| 17" /181
c N
.'q
| SILTY SAND; brown (7.5YR 4/3) SM 50[D | 35/50/69| 17" /181
1o y
- ’ { -
80 .- N 51[D|32/55/62| 17" /181
CLAYEY TO SILTY SAND; reddish brown (5YR 4/3) - SC/SM
i P sharp transition, becomes very coarse-grained sand at- /
. D 81.5 feet
T B : 7] 52D |24/34/30| 13" /18"
- -D -]
B O R -
[~_ —| becomes finer grained, less coarse to very coarse-grained
i i sand, red tones increasing - 53D 22/32/38| 16" /18"
7 T 64[D|32/48/70| 14" /18"
[
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-9 Sheet 7 of 7
» = @ Samples
£= g nn : o > ' X[va
8 3 Description Due | 6= | ¢ 3% c ZACyinE
agl © weoa | —c | 9o BE U (A =dIEIRC
G| £ S—u | o5 gl =3 > { +CIB
Bl X o-| @ 'g,. ol o | SNEvY,0|CQ
— «| o = | o 0 CaA_+|=E
o = @ aY1e 5| ox
_ o :U o
CLAYEY TO SILTY SAND; reddish brown (5YR 4/3) SC/SM| Qal
-3 . | some rounded, weathered plutonic clasts to several inches, — —
? o red tones decreasing 55|D 55/80/11& 15"/187
I 4 -
&
" - | -well rounded, highly weathered plutonic clast,
7] approximately 2-inch in sige T 56D |21/36/55| 16" /181
=4 }
— — + et
. 57|D |31/49/72| 11" /18"

90—

Boring terminated at 90.5 feet.
No free groundwater observed.
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-10 Sheet _ 1 of _17
Boring Location: 1822 Camino Palmero Elevation and Datum(feet): 515.5
Health and Safety: - Date Started: 6/15/92 | Date Finished: 6/20/92
erye ’ . . Total Depth to
Drilling Equipment: Mobile BS3 Depth (feet): 240.0 Bedrock(feet): 114.5
Drilling Method: HSA & Mud Rotary il of 4 o ety 430
Boring Diameter: 6.5" & 4" Completion Information: Grouted to Surface
Hammer Information: Logged By: Checked By
Downhole Hammer:140-1b and 30-inch drop. &5 ¥ y
Grant Miller Paul Guptill
Samples
2 c (3] ~
A~ 2 —0 | = o [ TN VA
£l o woe | @ | & - C 2ALT|Ee
E% F Description gu+ | oz [BlY 35 g 8<% Z’E%EE \c5
gel £ S=ov| o5 |§3 Za O | pcave|-¢
| - [T} z" (5] o @ o'.' L+ Pt
- b B @ o |£§|8F
o
0 SILTY SAND; dark reddish brown (5YR 3/4), dry, medium SM Qal
a dense, medium- to coarse-grained sand, some gravel _|
5 CLAYEY TO SILTY SAND; dark reddish brown (5YR 8/4), | SC/SM 1[D| 6/5/5 |117/18"
_ slightly moist, medium dense, medium- to _
coarse-grained sand
= with quartz diorite clasts - 2 DI 23/7/5 | 18" /181
e ] 3[B| s |1z/ie
7] 7 4[D| 8/38/4 |117/12"

1V
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 ] Boring Number: B-10 rSheet 2 of 17
2 el o Samples -
£Z| o nwu-| o+ > oX|22
9| 3 Description Qu+ | 0= | L 3+ o 2SS E
2g 2 waomw | —c | ¥g| BE 9 | oA [P 3E|VE
Vel £ S5—0| o5 |(2[a] 23 > | 8% +C|
Qcl| + o-=| o E|5 =0 o |23 K2 nolce
= « | o 3|= (&} 0 CO_+ —E
- =z o avle§|er
- *olo
LA CLAYEY TO SILTY SAND; brown (7.5YR 4/3), slightly SC/SM| Qal
i moist, medium dense, very coarse-grained sand _
7 7 5|D| 2/3/5 |15"/181
grades to dark yellowish brown (10YR 4/4)
6[D| 2/6/8 |16"/18"
= with quartz diorite clasts = 7D] 2 /4/5 |12"/181
15 —
BEE N e o O g s e - b — i .
grades to brown (7.5YR 4/3), moist, micaceous 8D} 3/8/8 |15°/18
1 3 9 [D| 4/5/5 |13"/18"
T T 10{D| 4/3/4 |14"/18"
20— -
SILTY TO CLAYEY SAND; yellowish brown (10YR 5/4) to | SM/SC 11[D] 4/4/5 | 9"/18"
N dark yellowish brown (10YR 4/4), fines content ]
increasing
- -
T 7] 12[D]| 21/5/5 |16"/18"
m with finer grained (clayey) intervals =1
7] 7] 13D |21/28/48] 15" /18"
AL
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 ] Boring Number: B-10 Sheet 3 of 17
» cl o Samples
£+ g m?g o+ o] ‘,:Q T~
28 o Description S8% | St | §lo| 2E S 2 &3 £
B8«| £ 320 | o5 | 0|8 o5 S | eapP=4ic|) ¥
Qc| + - o E|>5 oo o cééwqaﬂl co
- - | o 3(= o 0 o C& —_—+|=E
- z 0 a71e 5l or
o ::U o
carbon flecks (roots) SM/SC| Qal |14|D| 5/4/3 |14"/18"
clay content increasing, roots
. 15[D] 6/7/7 |16"/18"
CLAYEY SAND; reddish brown (SYR 4/3), roots, porous, SC u
_ medium- to coarse-grained sand a -
16|D| 3/3/4 |17"/18%
10 R DO - — .
dark reddish brown (5YR 3/2), porous, roots, paleosol 17|D| 2/3/5 |14°/18
‘L_- medium plastic clay interval approximately 6-inch thick ] 18 F 2/3/6 |17 /18"
i I i &l s
dark reddish brown (5YR 3/2 to 5YR 2.5/2), highly porous,
‘____ abundant roots, paleosol ] 19/D] 2/3/4 |17"/181
_ | dark reddish brown (5YR 8/2) to dark yellowish brown
T 7 (10YR 4/4), moderately porous, roots, with intervals -] =
of very coarse-grained sand 20D| 2/3/7 |17T/18]
35 —
b brown (7.5YR 4/3), slightly porous, roots ] 21D| 2/8/7 | 87/18"
N i e e 7 T | L v
dark yellowish brown (10YR 4/4), highly weathered quarts R Bk (rf1e
< diorite cobble 7
7 7 23[D| 2/4/8 |16"/181
AD

=V
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-10 l Sheet _4 of 17
) a1 & Samples
.C: g U).; 2 34— a o :Q oA~
ks Description Qu+ | o= | L 3t & 2IcY|GE
o naea | —c | ¥lg| BE O | oA = 3E|¥C
8« = O>—0| 05 |0Bg| =3 > |8 Twd=SClee
o o-| o~ |E|5 =2 o | EC SChRweIEE
= «| o 3|2 o 0 A==l
st > o g oC|D
(.2 =3(a"r
CLAYEY SAND; dark reddish brown (5YR 3/2) with SC Qal |[24|D| 2/7/10 |11"/18"
N moderate olive brown (5YR 4/4) mottling, medium- _|
to coarse-grained sand with intervals of very
q coarse-grained sand, clay content increasing, paleosol |
7] T 25[D| 4/6/8 |18"/18"
Yo - L
" | brown (7.5YR 4/3) to yellowish brown (10YR 5/4); with | _
B highly weathered quarte diorite clasts - 26|D| 6/12/1318"/18"
- very sandy, very coarse-grained sand -
45— — 27(D| 4/10/15| 9"/18"
i = T S RS — - "
yellowish brown (10YR 5/4) with olive gray (5YR §/2) D] 578 |1 /lBT
= mottling -
] with patches of reddish discoloration - 2001 6 /7/9 | 107/18 .
= with highly weathered quartz diorite clasts -1 30D « /6/8 |13"/181
50— T
CLAYEY TO SILTY SAND; yellowish brown (10YR 5/4), SC/SM 31|D| 7/8/5 | 9"/18"
_ moist, medium dense, very coarse-grained sand, low _
to medium plastic fines
brown (7.5YR 4/8), fine- to medium-gravel to 3/4-inch in $2(D| 5/6/8 [13°/18]
- size (weathered, felsic, plutonic), angular -
B e i e 7] 33 F " "
yellowish brown (10YR §/4) 4/9/9 |15°/18
S8
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Corporation

Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 JBoring Number:

]
()
(—]

| Sheet

5 of 17

Depth
(feet)

Lithology

Description

USCS
Classi
fication

Geologic
Unit

Samples

Number

Tupe

Blow
Count

Recovery

RQD
)

Degt*fg
(pcf)
Moisture
Content (%

Begin/End
TimecChr)

60—

. with highly weathered plutonic clasts and highly micaceous

‘| abundant highly weathered angular clasts to 1-inch in size -]

CLAYEY TO SILTY SAND; yellowish brown (10YR 5/4),
moist, medium dense, very coarse-grained sand, low _|
to medium plastic fines

intervals (weathered metamorphics), very -1
coarse-grained at 56 feet

w
Q
S~
1]
<

TSILTY SAND TO SAND; yellowish brown (10YR 5/4) to

dark yellowish brown (10YR 4/4), moist, dense to
very dense, very coarse-grained sand with trace to
some angular gravel (mafic and felsic, plutonics and _|
volcanics)

SC/SM

0.

Switched to mud rotary coring (Tungsten-Carbide bit) at 62
feet

CLAYEY TO SILTY SAND; brown (7.5YR 4/3), moist,
medium dense, medium plastic, abundant angular
gravel and cobble clasts (some highly weathered,
others unweathered)

-Driller indicates finer material at 63 feet

much coarser, mafic and silicic plutonic clasts and volcanics -

o
2

35

36

87

al

al

6/12/18

12/18/42

5/18/35

19/32/43

12"/181

18" /18"

18"/181

18" /18"

3" / 36"

10"/60"

0.0

11:15

11:21
11:32

11:39
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-10 Sheet 6 of 17
2 el o Samples n
£2| B . 0w | B » 03|20
'Yl o Description Oun+ [ 0= | L 3% 4 2lerl=h
3¢ £ o959 95 | LQlaf =3 2 NjtwuL g|co
g (e o v 5 =l mu b oW bc '-0- -— £
[ -1
As above, subrounded quartzite clast and highly weathered SC/SM| Qal | 8]|C s$"/12"| 0.0 11:56
_ plutonics, slight rig chatter ul
P i 11:58
. 4 ﬂ ™/12*| 0.0 12:08
4 =g -
5 ; : _4 12:10
A brownish yellow (10YR 6/6) to brown (7.5YR 4/3) with 5 [Cl 12°/241 0.0 12:35
’ 0 olive gray (5Y 5/2), medium- to coarse-grained sand, : ¥
-po some very coarse-grained sand, slight chatter at 73 -
feet
10 =
_ _ - 12:38
""""""""""""""""" 6[C 24"/361 66. :
p |light olive brown (2.5YR 5/6) with subangular quartsite G R 1554
- - clasts to 1-inch in size -
pZ T T -
brown (7.5YR 4/3) with trace well rounded hard quartzite
© O clasts -
J% 0 -driller indicates harder at 76 - 77 feet, softer below, =
abundant weathered clasts
4 O -
i i o 13:05
B T R e " L 3
brown (7.5YR 4/3) T|C 147/367 20.8 s
b -
) O
‘O slight rig chatter at 78.5 feet, abundant subangular to =
o subrounded and rounded clasts (volcanics, plutonics,
1 o quartzite) -
o 8|C 0"/24"| 25.0 18:25
o [essesmsmssevsswsssrsrmmssmnee -
" 7| yellowish brown (10YR 5/4), very coarse-grained sand (rock
‘bOO fragments), some hard subrounded plutonics and -
quartzite
_ - 18:30
CLAYEY SAND; brown (7.5YR 4/3), moist, medium dense, sC 9|C 8"/24"| 333 13:40
i fine- to medium-grained sand with low to medium
| plastic clay
=t B o . . 13:52
. ." | highly plastic clay with sand at 84 feet - 10[C] 36"/361 100.0 15:18
- -—4_': =
Q = =
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 ] Boring Number: B-10 [ Sheet 7 of 17
2 el o Samples -
£i| o o we-| o+ b oXN|BD
9l 2 Description Qu+ | 0= | C a2t ¢ M cy SE
ol o waeam | —c | 99| & 9 |loa>=H2EINS
V| £ S5—=u| 05 [Qla|l =32 2 |l twd+t§lce
o¥| + o-| 97 |E5 of o |2 BERwl|SE
o, “— o =] (&) 3] o e 8 Red =
- z" - a7 o5 o
o Ol|o
— | CLAYEY SAND; yellowish brown (10YR 5/4), coarse- to SC Qal
_ ‘( very coarse-grained sand, trace highly weathered -
S G mafic clasts to 1/2-inch in size
P-- .
P || 15:25
— _| CLAYEY SAND TO SANDY CLAY; brown (7.5YR 4/3), SC/CL 11|C 39" /481 81.2 15:37
o~ medium- to some coarse-grained sand, with rare olive |
: gray (5YR 5/2), highly plastic sandy clay patches
90— . .~ —
. —
1. i | 15:56
M 12|C 36"/36" 100.0 16:10
- very clayey, medium plastic, trace fine-gravel
l. - f=
— ° . —
o
— . . —
. \ =
1= | o 16:40
—_— I SEESTESRERSsStS AR TS eSS nRD IR " of o
~ .| with olive gray (SYR 5/2) intervals less than 1/2-inch thick 13;0 /6] 889 1656
95—, 1 -carbon flecks at 95 feet =
- -
— ] —
CLAYEY SAND; brown (7.5YR 4/3) SC
17:17
T % N 14[C] 33"/36"7 91.6 07:40
7 1
00 . 07:54
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038  |Boring Number: B-10 Sheet 8 of 17
2 el o Samples -
£Zl o 5 wo- | o+ = eX|B2
"%"3 -.::6 Description 2851 22 | Bl 3t S _ :":-PC 5% ;{c;é
de| £ o2 82 |68 =23 | 3 |S3kegws|ce
o « | o 3= o 0 CQ_+|=€
- 2 [ 3Ye 5|3
@ =8|la
+ . | CLAYEY SAND; yellowish red (5YR 5/6) to brown (7.5YR SC Qal [15|C 11"/36"7 94.4 08:03
o 4/3) -
-1. .. -weathered plutonic clast to 1-inch in size, some fine gravel -
o o at tip, driller indicates finer material at 102.5 feet
-0 A 08:23
] | eeeemrecmccccncccscnccncces "E " " 1 .
* .| grades to brownish yellow (10YR 6/6), scattered felsic 16 LF/oxy 18 a8
1. plutonic clasts to 1/4-inch in size -
1 s
05" ° -
abundant highly weathered plutonic clasts to >1.5-inch in
= C size =
o _ | 09:01
- .| CLAYEY GRAVEL TO CLAYEY SAND; with intervalsof | GC/SC 17|C 60"/667 90.9 09:12
a pale olive (5Y 6/4), abundant plutonic clasts to _
(% 1-inch in size (highly weathered), clasts separated by
10— ‘ D4 clayey sand matrix |
_x 4
N T |
‘\-L -calcium carbonate infilling (vigorous reaction to HCL) .
- /\ -calcium carbonate infilling (vigorous reaction to HCL) =]
" _.\, + -
g
44 -
Kt i
1 ;
_k+ + 1
¢ 09:28
. Driller indicates harder drilling
X A QUARTZ DIORITE; grayish orange (10YR 7/4), dark qd |18 C| 73"/781 93.6 09:45
1y \ yellowish orange (10YR 6/6) and very pale orange
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-10 | Sheet 9 of 17
2 5| e Samples n
£il o .. wo-| o+ ) eX|B2
tol o Description Qu+ | 0= | & 3%t & ZAEY|GE
ge| £ 828 | o5 |2l 25 S [ 8B4 sclry
olf| + Tl 2lal =3 3 | eXjcudh G|ee
] (A Py ®» =1 N QU 0 [« b: —_—|—-E
- 2 = o 0% ot [+ Rl
€| |S]28|&F
(10YR 8/2) qd .
. QUARTZ DIORITE; grayish orange (10YR 7/4), dark -
+ yellowish orange (10YR 6/6) and very pale orange
i (10YR 8/2) streaks and patches (calcareous), moist, _
i 1 very weak, highly to completely weathered, massive
- with irregular intervals of silty clay -
4 + -
_+ 1. -
]
4 =+ fractures and shears inclined approximately 60 degrees, -1
+ narrow to wide, filled with clay and calcium
=1 1 carbonate -
4
120-4/ =
4 4 -
17 ] vesict N i - 10:06
- -calcium carbonate infilling 19/C 36"/36" 100.0 10:20
- ‘\\ o
Ao i
1y
m /| -wavy calcium carbonate infilling -1
10:3
7 -calcium carbonate infilling, driller indicates coring very ] 20 LC— 0'/9.5" 947 10: ‘;
smooth
dusky yellow (5YR 6/4) with whitish carbonate streaks, ]
similar to above, irregular zones of clayey silt
throughout =
-+ . + completely weathered, some steeply inclined shearing -
= ' -
_+ o -
30l -
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Project Number: 92-2038 Boring Number: Sheet 10 of 1

~

Samples

Description

Depth
(feet)
Lithology
USCS
Classi
fication
Geologic
Unit
Number
Type
Blow
Count
Recovery
RQ
VA
Degi*fy
(pcf)
Moisture
|Content (%)
Begin/End
TimeChr)

,  QUARTZ DIORITE; dusky yellow (5YR 6/1); with whitish
'l calcium carbonate streaks, irregular zones of clayey _|
silt throughout, completely weathered

CLAY TO SANDY CLAY; olive (SYR 4/4) with white CL Qal
patches and brown streaks, with intervals of fine- to _|
medium-grained sand, scattered coarse- and very
coarse-grained sand, trace fine gravel, calcareous

o
o

1

N .

~

1
-—\.
s.(

L1 11
P— .\ N &

%
“\\_\’\
1 1 1 1

11:20

Jaminated interval, inclined approximately 60 degrees -

SANDY SILT; yellowish brown (10YR 5/4) with clay, ML 21(C 20"/24" 833 11:35
coarse-sand sized plutonic clasts —

35

CLAYEY SAND; olive (5Y 5/6) with brown (7.5YR 4/3) sc —_
patches, slightly moist to moist, medium dense to = — —1 . — )
very dense, medium- to very coarse-grained sand, 22|C 32°/321 100.0 12:13

- medium plastic clay, massive

7;{]1 (driller indicates harder material at 136 feet

™
| T

¢ 12:35
o 23|C 69" /721 95.8 ?

40-_ - -

calcium carbonate filled fracture, narrow to wide, inclined
B approximately 60 degrees

grades to brown (7.5YR 4/3), coarse- to very coarse-grained
b _P'-} sand, medium plastic fines, occasional calcareous =
S zones, weathered plutonic clast > 1.5-inch in size

)

13:18
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Project Number: 92-2038 Boring Number: B-10 Sheet 11 of 17
2 c| o Samples H
£L| o - wu-| o+ > o8P
'Yl o Description OQu+ | 0= | & 3% & 2|6 E
Lol 2 Qma| —c |8lal o5 9 | g~ =d3E|I¥S
%l = 25e! 8= |8lg =3 2 |Sxtvdha(ce
vz o @ 3 of el Geael|Se
¥ M o 872 5|8
(3 = § o
~~ .| CLAYEY SAND; brown (7.5YR 4/3), coarse- to very sSC Qal |[24|C 72"/724 100.0 14:39
- coarse-grained sand, medium plastic fines, occasional
4 calcareous zones
4~ -
— ~
— — \ —
g
SILTY TO CLAYEY SAND; brownish yellow (10YR 6/6) SM/sC
50 - and yellowish brown (10YR 5/4), single subrounded __
[ to rounded quarts clast to 1-inch in size, clay content
_ decreasing, driller indicates loosing some circulation _|
=] at approximately 153 feet p——
y C 7 25(C] 12°/181 66.7 15:21
7] B 26[C| 0"/9.5'| 0.0
_ _ 15:32
) 16:51
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Project Number: 92-2038 Boring Number: B-10 Sheet 12 of 17
2 el o Samples -
£L o .. wo- | o+ > oXN(B2
tel 5 Description Qu+ | 0= | & 3% & 2eY|6E
= 259 9= [ €8 =2 3 |SNXltwdhalce
M- o | & 5|2 @0 o mv'ncn._!-.--e
r 2 [ SYe S| 3
@ £3|m
SILTY TO CLAYEY SAND; brownish yellow (10YR 6/6) SM/SC| Qal
. and moderate yellowish brown (10YR 5/4), less clay —
7 than above
4. -
_|SANDY CLAY TO CLAYEY SAND; dusky red (10R 3/4) to| CL/sC 16:21
7] modgrate brov'nn (5YR 4/ 4), moist, mediur{l dense, 27/C| 6"/6" | 100.0 ?
. medium plastic clay, massive, narrow to wide,
] discolored fracture inclined 50 degrees n 1
1. 7] 28(C| 36"/36"7 100.0 7:38
- . | -2-inch thick interval of yellowish brown (10YR 5/4), -
= scattered plutonic rock fragments to 1/4-inch, clay
-+ content increasing, massive =
65 —_ . —
1 7 N o 7:46
. 29|C 72" /721 100.0 8:05
. .
-9
.
CLAYEY SAND; yellowish red (5YR 5/6) with olive (5Y SC
a4 . 5/6) mottling N
70 * =]
5 y .
= . |faint bedding, inclined 30 degrees at 171 feet -
g! o ] _
1o i o 8:43
.' o 30|C 90" /901 100.0 9:02
v+ CLAYEY SAND TO SILTY SAND; olive (5Y 5/6) mottled | SC/SM
d - with yellowish brown (10YR 5/4), bedding, inclined _|
40 degrees
g . ) i
e -bedding, inclined 50 degrees -
754" —
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Project Number: 92-2038  |Boring Number: B-10 | Sheet 13 of 17
2 el o Samples n
£¢| ° & o3 no- | o~ > 0|82
*0l 5 Description Qu+ | 0= | & - g & 2|6 E
g9 £ weoa | —c | 8o 0F g loa=HI2cNY
3| £ S=0| o5 (9ol =3 2 |Sxtedha|ce
d o = 512 =0 0 | v pcale|-E
- = [ aYle 5o
x =3la
SILTY SAND TO CLEAN SAND; predominantly yellowish | SM/SP| Qal
4 brown (10YR 5/4), driller indicates slightly harder -
drilling
_..+ . -
4, + u
il
& .
-1 -oily discharge in mud -
® | -gradational contact
QUARTZ DIORITE; moderate yellowish brown (10YR 5/4) qd
_ to dark yellowish brown (10YR 4/2), moist to very
+ + moist, very weak to weak (decomposed to SP/SM),
N -f. highly weathered to completely weathered n ] 9:49
+ s1|C 0"/30"| 0.0 10:09
- =
80— .
_4_ -
4 + 4_ -
4 _
i | a 10:41
32|C 0"/36"| 0.0 11:06
- -
F A -
85— . . | ] 11:21
-foliated 33|C 0"/24"| 0.0 12:37
—* o
. + «+ '| -changing to kris bit (combination diamond/carbide) A
+ & =
_++ - - 18:17
"""""""""""""""" L] + "
dark yellowish brown {10YR 6/6) to moderate yellowish BALC Mjam) 67 16:07
T brown (10YR 5/4), moist to very moist, very weak, -]
_\, coarsely crystalline
—r*. -
I
Ir '
oot 4 -
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Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-10 [ Sheet 14 of 17
2 =l ® Samples H
£o! 8 . wal | Be > PRI
'el o Description Que | 0= | & 3F 5 2EE |G E
&l £ e8| o5 |8|g 25 | ¥ |g9xiGY2ENg
Swl X ozl & |53 =8 o |l hedwd|cE
d -2 o SMe§| 2=
o =8
T Y| QUARTZ DIORITE; dark yellowish brown (10YR 6/6) to qd —
44 moderate yellowish brown (10YR 5/4), moist to very -
++ _‘ moist, friable, coarsely crystalline 16:18
™ + 1 35[C] 6"/6" | 100.0 16:41
1 L R g 36[C| 13"/307 43.3 16:56
_+ + with zones stained moderate brown (5YR 3/4) _
- -{— H -
4+ H -
+t -
T H periodically loosing circulation fluid; changed to tungst g
. periodically loosing circulation fluid; changed to tungsten = T )
g e s7|C 11"/181 38.9 17:34
195 =
. i 17:42
n -changed to surface set diamond bit I 38/C| 0"/30"| 0.0 16:28
= driller indicates soft at 197 feet -
= - -
i i || 16:37
39|C 4"/18"| 22.2 16:50
SAND; moderate yellowish brown (10YR 5/4), medium- to SP Qal
_ some coarse-grained sand, trace angular to rounded _|
gravel to 1/4-inch in size (basalt, quartzite), angular
n L sand grains L] 16:57
s -slight rig chatter at 199.5 feet, smooth drilling below 40|C 0"/6"| 0.0 17:19
4nn — -
300, . 41[C 6"/6" | 100.0 17:34
<1 . | -mafic rock fragment to 1/2-inch in size n 42[C 27/6" | ss.3 17:56
"+ _| -abundant very coarse-grained sand e o 3.5'/8°| 620 14
..
\ L
- i -
4 4
‘D~- -some rock fragments begining =
205 - C i
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2 el o Samples -
£ © L wo-| o+ > o8
ol g Description Qu+ | 0= | L 3t 5 ZAET|GE
gd £ 223 o5 (2/g 85 | 2 |8x@Yec(ry
S| = °z| & |53 =8 o |2 hegwd|cE
3 = o SV e &l o=
(2 £Sla
-{J SAND; yellowish brown (10YR 5/4), abundant rock SP Qal
-> g fragments H
18:35
- O 44|C 54" /54" 100.0 08:32
SAND TO SILTY SAND; yellowish brown (10YR §/4), SP/SM
_ slightly moist, medium dense, coarse- to very _
coarse-grained angular sand with angular to
] subangular gravel sized clasts (volcanics, _
plutonics-mafic, intermediate)
= s -
s 3 l
10— =
- - - 08:50
45(C 38"/421 91.4 09:06
1 =
~SILTY TO CLAYEY SAND; brown (7.5YR 4/3), paleosol SM/SC
sharp contact ] 09:20
I Coarse SAND grading to SILTY TO CLAYEY SAND; difuse SP 46| C 6'/6' | 100.0 09:30
e banding inclined 35 degeees, sharp planar feature,
. inclined approximately 32 degrees
15— . -
— . - —
7] 71 sM/sc
o GRAVELLY SAND TO SANDY GRAVEL; plutonic clast, GM/SM
i subrounded, 3-inch in size, mostly angular plutonics _
e 9 and volcanics clats and scattered rounded quartzite
_ * clasts _
-.& N -
(
_O . _
20— - 10:00
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Depth
(feet)

Lithology

Description

UsSCS
Classi
fication

glc

Uni
Number

Geolo

Tuype

Blow
Count

Recovery

Moisture

Content (%)

TimeChr)

‘ot

1

&4

il ++
ll' i ++_l

0

SAND TO SILTY SAND; brown (7.5YR 4/3), slightly moist,

medium dense, coarse- to very coarse-grained sand
with gravel, mostly angular plutonic and volcanic
clasts and scattered rounded quartzite clats

-cobble-sized plutonic clasts

-6-inch thick sandy gravel, angular to subrounded
(volcanic, plutonic and clastic) clasts to 1/2-inch in
size, soft at 226 feet, very coarse clean sand below

vague contact inclined 37 degrees

2
v
~
P2
£

SILTY SAND; brown (7.5YR 4/3)

SM

|

n

SAND TO SILTY SAND; yellowish brown (10YR 5/4), very

coarse-grained sand, angular grains with scattered
rounded clasts generally less than 1/4-inch in size

rounded quartzite and mica schist clasts, clay-lined planar
feature inclined 50 degrees

SP/SM

o
2

48

49

50

Q

af

o
]
N~
-

sllst

5'/5

6'/e’

100.0

100.0

5 Begin/End

-
o

10:34
11:28

11:69
12:10

12:44
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N 2 el o Samples N
£51 0 - wo- | o+ 7 N[BT~
ol o Description Qu+ | 0= | L 3¢ [ 2JeZ|GE
vl £ weg | -5 | Blo| °5 $ |loal=H2ENY
ge| £ 559 8° [8lg 3 3 c.\-psau*;u ce
= " o |2§|er
@ ’:U o
i ~+| SAND TO SILTY SAND; yellowish brown (10YR 5/4) SP/SM| Qal
1 . | -plutonic clast, 8-inch in size .
— L ——
. C++ -
. .| clay-lined planar features inclined 38 to 40 degrees, possibly]
le slicked
f’ L
S -
L Y
—Ab . _
—' . —
40 — bedding inclined approximately 45 degrees 18:40
*~ | Boring terminated at 240 feet.
_ o o Free groundwater encountered at 43 feet. _
=] -
45— o
- —
50— -
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 |Boring Number: B-11 Sheet _1 of _7
Boring Location: 1822 Camino Palmero Elevation and Datum(feet): 502.0
Health and Safety: - Date Started: 6/30/92 | Date Finished: 6/30/92
Drilling Equipment: Mobile B61 gt;lh (feet): 90.5 geeg:gc}:zfeet)'
Drilling Method: Hollow Stem Auger saaer of 7 Wooer (et -
Boring Diameter: 7-inch Completion Information: Grouted to Surface
Hammer Information: Logged By Checked By:
Downhole Hammer:140-1b and 30-inch drop. RERE S ¥
Grant Miller Paul Guptill
Samples
e 3] ~
A~ 2 '—g - 2 N A~
£ 6 nvesl B+ | & e a Bl el G
ol = T Ouw+ | 0= | Slo| 3¢ ¢ loal=H2+=\E
§$ g Description Qe | - .g% 28 3 81\5"528';550
M o-| 87 |2F| 2o $ oot |DE
a “|e o o |g § K
6 | SILTY SAND; yellowish brown (10YR 5/4), slightly moist, SM .| Qal
i medium dense, angular coarse-grained sand consisting|
of plutonic rock fragments, trace very coarse-grained
_ sand, most angular, trace rounded, non plastic fines _|
5= ) ] 1[D| e/8/9 |18"/18"
T 1 2 [D| 6/6/7 |15"/18"
g 1 s [D] 8/18/12|12%/18"
1 7 4 [D|11/14/14] 12" /18"
10 =
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Project Number: 92-2038 | Boring Number: B-11 | Sheet _2  of 7
2 cl o Samples .
'c:: o 6% w.;"g .;‘0' > <n oN .g ’a
toi o Description Ou+ | 0= | L e c AT |wE
] Bas| 55 | 8le 0§ o Al=HITINS
vo| £ S>—0| © Dig( =32 > |8 Twd=5iey
Qo + o-| @ El > 0 o TH wolc
= | 3 5 oS g | & caV|=€
3 =- @ 3¥e 5|8
- = folm
A .‘.) (4 SILTY SAND; yellowish brown (10YR 5/4), abundant very SM Qal
a coarse-grained sand consisting of angular plutonic
i Q fragments, trace weathered plutonic clasts to
4 1/4-inch in size _ -
. 5 [D| 8/11/14|18"/181
— L -
i 7] 6 (D] 9/15/17| 14" /18"
|- ]
- i —
- 7 |D|138/14/15| 16" /18"
15 - -
-1 .. | -3-inch thick fine-grained sandy silt layer - 8 D] 7/11/19 | 10" /181
| CLAYEY SAND; brown (7.5YR 4/3), slightly moist, medium SC 9 D] 8/10/12| 14" /18"
g4 - dense, medium- to coarse-grained sand, medium _ -
- - plastic clay, trace plutonic gravel to 1/4-inch in size,
— scattered plutonic, volcanic, clastic rock fragments
7 T 10[D| 8/10/10| 8"/18"
—a ‘* —
-~ N
20", I 11[D| 5/11/11|11"/18"
grading to dark brown (7.5YR 38/2), increasing clay conunt
7 paleosol
19 S 1 12[D| 7/15/16 | 16" /181
[
1T 7 13[D[13/14/16) 16" /181
=1 C subangular clasts to 1-inch in size -
7] 7 14[D|18/17/17] 10" /18"
AL
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-11 rSheet 3 of 7
- =l o Samples
£L g ,,,';2 o > ') xlga
ol 5 Description Ow+ | 0= | L 3%t c B SE
adl o wecg | —c | ®Og| BE O | qA = IEIYC
Y| £ S5—ou | o5 |olg| 23 > | 8RZeb<E(r Y
e fe oz | & |52 =8 o |eShegwdite
S G () p= | [l (&) (3] e o] * oy
) = 9 a 25 o
(4 o o
CLAYEY SAND; dark brown (7.5YR 8/2); slightly moist, SC Qal
Jd % dense, medium- to coarse-grained sand, medium _
“.0 plastic clay, trace gravel
71 g 15D | 11/28/32| 16" /18"
-1.; o s P P -
;o grading to brown (7.5YR 4/3) and yellowish brown (10YR
T s 5/4) , less clay =1
B R P i 16D | 13/26/55| 18" /18"
4° mostly yellowish brown (10YR 5/4) —
-
i 5 a
B ° 7 17[D | 15/29/45| 10" /18"
. g
30 —
D .
---------------------------- - Pr— o
: Q grading to brown (7.5YR 4/3), very coarse-grained sand 18|D|15/25/30) 18"/18
=1 . | -highly weathered plutonic clasts to 1-inch in size -
4-9 - |
O : a 19|{D|11/20/31| 15" /18
18 -
i A i ra———— N 20[D|15/30/38) 18" /18"
* O] grading to yellowish brown (10YR 5/4), very coarse-grained
- . -
D - sand.
35 - | grading to dark reddish brown (5YR 8/83), increasing clay
=~ content, less very coarse-grained sand, trace = n 1 &
.- fine-gravel sized plutonic rock fragments; paleosol 21|D| 7/13/29 | 12°/18]
= —
m
- J — —
22|(D{16/19/24] 16" /18"
= CLAYEY SAND TO SILTY CLAY; dark reddish brown SC/CL
ooy (5YR 3/2), high clay content, medium plastic; _
- paleosol
— ﬁ — —t
- 23[D|18/39/55| 16" /18"
4 i
. , | CLAYEY SAND; brown (7.5YR 4/3) sC
o - —
e 24D |11/29/50 16" /18"
AD &

=V
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-11 | Sheet 4 of 7
2 el o Samples -
£2| o .. wo-| o+ > Rk
+3| 3 Description Qu+ | 0= | & - [ 2AeY|GE
ogl O weom | —C | Yo ot [ OA =3 FINS
V| £ D=0 0> |Q|g| =3 > s +~ C o
oc| + o-| @ |3 =0 ] SK2Qwo|cl
= [ () = | P (8] (3] ce =l =
ol = o a-le 5o
[ =3|a
" -. | CLAYEY SAND; brown (7.5YR 4/3) sC Qal
1. T 25[D | 20/52/79| 16" /18"
- - -4
1 I R R, - | |
—'| grading to yellowish brown (10YR 5/4), some gravel sized 26(D|21/48/58)18"/18
gy rock fragments, decreasing clay content -
-1—) .| -weathered angular volcanic clasts to 1-inch in size - 27[D127 /40/56| 15" /18"
-1'- -rounded clasts to 1.5-inch in size, weathered clastics and -
— plutonics
45 - q =
_ | SILTY SAND TO SAND; yellowish brown (10YR 5/4), SP/SM 28D 23/44/51| 15" /18"

slightly moist to moist, medium dense, coarse-grained |
sand, non-plastic fines, abundant angular fine-gravel
. < sized clasts (quartzite, plutonics, volcanics)

L
“J
.0

29(D|32/50/59( 12" /18"

30(D | 55/79/40| 15" /18"

clayey interval, brown (7.5YR 4/3)

50 | SILTY SAND; yellowish brown (10YR 5/4), slightly moist, M 31(D]12/28/44| 9°/18"
medium dense to dense, coarse- to very _
coarse-grained sand, some fine-gravel, some medium

d - plastic clay; less silt at 51.5 feet _
‘\.

7 ] 1 32D 69/120/5( 13" /18"
S 4

“1od =

- (.) -C -rounded quartzite clasts to 1.5-inch in size = 33/D13s0 /44/50/ 11" /181

-with silty and clayey intervals at 54 feet -

o 2

0.‘"10-

34[D|29/36/49| 18" /18"

G
Y
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-11 Sheet 5 of 7
2 | o Samples -
£ o : wu=| o+ - Bikn
*3l 3 Description Ou+ [ 0= | ¢ 2% c Lol &5 10
o weua | —Cc | Ug| BE [ o o] IEIVS
S« £ S=0| 65 |Qla| =2 2 |88 DwdtSiee
¥ vl B El3 =8 8 |EC5EHw2lEE
: “ o = | =t (8] O 03 - o
2 ] S|9
< S 288
——| CLAYEY SAND; brown (7.5YR 4/3), slightly moist, medium sC Qal
i dense to dense, medium- to coarse-grained sand, _
et some very coarse-grained sand, trace fine-gravel
B o (plutonics, sandstone), medium plastic fines, massive _| -
— 35[D | 34/35/55| 18" /18"
grading to yellowish brown (10YR 5/4) with thin intervals
To - of brown (7.5YR 4/3), increasing gravel content = 36D 142 /56/60| 12° /18"
—0
o SILTY SAND; yellowish brown (10YR 5/4) SM 37[D|385/59/70| 12° /18"
60 =~
-6-inch thick interval of brown (5YR 4/3) clayey sand
— 38(D|39/62/70| 16" /18"
40 4
4,- -
— | SAND TO SILTY SAND; yellowish brown (10YR 5/4),dry | sP/sM
= & to slightly moist, medium dense, coarse- to very T 39D |27/55/72| 14" /18"
o= coarse-grained sand, trace to some fine-gravel to Al
i 1/2-inch in size, some rounded hard plutonics and
1= e quartzgite
O .
4 O - -
. 40|D|27/35/40| 12" /18"
J0. -
D d -
65 " =T SILTY SAND TO CLAYEY SAND; yellowish brown (I0YR | SM/SC 41[D|37/45/55| 16" /181
o— 5/4); as above
-
, |SAND TO SILTY SAND; yellowish brown (10YR 5/4) as SP/SM
i [ s above, dry, trace to some gravel-sized clasts to 1-inc| 42D 55 /79/108 18" /18"
- in size
. i
— i g - =i
~( 43[Ds7/98/129 16°/181
B .
5 \
-g -clayey sand interval N 44[D|22/27/40| 12" /181
10




E CT:IC Eartln Technology

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 | Boring Number: B-11 | Sheet _6 of 7
2 _g|e Samples H
£l o . nu-| o+ > oN|B2
29l B Description Qu+ | 0= | & 3E 5 2NEZ|GE
g waeao | —c | ¥l BE oA >>HIEINS
gd £ 5-0| o5 |g[g| 23 3 |88 Eudt§lee
AR o-| @ EI5 ol 8 |eCpcarliZe
- [T o - (& ] (V] [T hoest - P
4 Z [ aY1e &=
e =8la
SAND TO SILTY SAND; see above SP/SM| Qal
— | SILTY SAND TO CLAYEY SAND; brown (7.5YR 4/3) to SM/SC
e moderate yellowish brown (10YR 5/4), dry to slightly_ |
—] moist, medium dense, some clay, rounded clasts to 45|D |36/30/40| 17" /18"
s 1.5-inch in size, some highly weathered plutonics
-1 . | -12-inch thick clean sand interval -
AN 7 46[D|17/25/20| 17" /181
+4 .
-:‘ 8 -well-rounded quartzite clasts to 1/2-inch in size -
+ 3 7 47|D|21/27/32| 13"/18"
D o
750 - -
—— | reddish brown (5YR 4/3), approximately 6-inch thick =1 48(Dl21 /31/35| 12° /18"
. r
F— | CLAYEY TO SILTY SAND; reddish brown (5YR 4/3), with | SC/SM 49[D|20/27/30| 17" /181
4= weathered plutonic clasts _ = |5
= 7 50D | 27/39/40 18" /18"
o
80 —T=SILTY TO CLAYEY SAND; brown (75YR 4/3) SM/SC 51[D27/40/51] 13" /18"
L. . | grades to yellowish brown (10YR 5/4) with weathered
T t\ y plutonic clasts to several inches in size =
-). &
i 7 52D |29/37/40| 17" /18"
-: -
N
1°¢, .
1 § 53[D | 27/28/38| 16" /18"
L ; grades to brown (7.5YR 4/3), angular schist fragments
T - T 54[D|17/24/40| 10° /181
Q5 C
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 ] Boring Number: B-11 ] Sheet 7 of 7
_ 2 _g| e Samples H
£+ O .. Nun=-| O+ > o8B
'l B Description Qu+ [ 0= | & ¥ 2 Al e E}:
el o nem | —C ol °§ g oapP-HIeNT
o¥| = o950 8o |Lla| =3 3 c.\'%a Holce
>l = Sl a 3 of O | v pcal~(=€
€| |°o128|&
6 SILTY TO CLAYEY SAND; brown (7.5YR 4/3) SM/SC| Qal —
= (I A so=rmscsssonnans -
' . | increasing clay content, weathered rounded plutonic clast to
T 1-inch in size 7 55D | 32/69/79| 17" /18"
—]
— | CLAYEY SAND; brown (7.5YR 4/8), dry to slightly moist, SC
N medium dense to dense, medium- to very
A coarse-grained sand, medium plastic fines, trace
N ."—. gravel sized clasts n -
. 56|D |54/65/81| 17" /18"
-: g N
- 7 57|D|35/50/62| 11"/18"
90— : —
Boring terminated at 90.5 feet.
_ No free groundwater observed. .
95— —
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S .

Corporation

Project Name:

Metro Rail - Los Angeles

Project Number:

92-2038 Boring Number:

B-12 Sheet _ 1 of

=

Boring Location:

1822 Camino Palmero

Elevation and Datum(feet):

512.0

Health and Safety:

Date Started:  7/1/92 Date Finished: 7/2/92

Drilling Equipment:  Mobile B61 E‘;‘:t‘h ooty 965 g:g:gc{("(feet):
Drilling Method: Hollow Stem Auger SN;:::::; of 60 3:‘:;? (ti?eet): 90.0

Boring Diameter:

7-inch

Completion Information:

Grouted to Surface

Hammer Information:

Downhole Hammer:140-1b and 30-inch drop.

Logged By:
Grant Miller

Checked By:

Paul Guptill

Samples
Py c| o A
o - po=sy > [N T
£%) o - ous | B |le| 3t | § |oo2qs3|ot
adl o Description ooa| —c |2al 85 32 |88 Rudtcley
8| £ S—o | o5 [ES| =3 S |- pcave| -2
| * -l 8 2-| 2o o o5t nE
- = 2 o 2§58
o
~ - | SILTY SAND; dark yellowish brown (10YR 4/4), dry, SM Qal
allle 1 medium dense, medium-grained sand, some coarse- to
" very coarse-grained sand, massive
D .
4 . q -
Q -
N
577 : . 17| e/9/9 |14"/18"
4 0 - ||
’ 2 8/7/7 | 9"/18"
—__| CLAYEY SAND TO SILTY SAND; yellowish brown (10YR | SC/SM
N —— 5/4), dry to slightly moist, medium dense, medium- _ |
= to coarse-grained sand, some very coarse-grained 3 8/11/14|15" /18"
4 o sand, trace gravel, low plastic fines, massive, angular _|
plutonic clasts to 1/2-inch in size with intervals of
d— silty sand _
=
1o N 4 [ ]11/12/20| 15 /181

$
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Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 IBoring Number: B-12 —l Sheet 2 of 7
2 cle Samples -
£s| o i nu-| o+ o[B8
el Description Qu+ | 0= | G 2% z e E.&
v £ 883 -05 o|% 85  |aP=-HIZEeNY
&l £ S5=0 Qlal =3 3 | Sx tvdh |t
e (8] o N QQ o~ bc d - -
= “le |2F ] 3Ye5|2s
o _ i 2392
el "~ | CLAYEY SAND TO SILTY SAND; yellowish brown (10YR | SC/SM| Qal
4 - §/4), dry to slightly moist, medium dense, medium- _|
. to coarse-grained sand, some very coarse-grained
| sand, trace gravel, low plastic fines, massive, angular _| -
W plutonic clasts to 1/2-inch in size with intervals of 5 12/14/26{ 14" /18"
N S ¥ silty sand N
O .
P
T 7 6 [ |13/16/26] 18" /161
%0 -
9 _ i
""""""" " C
®) {{ some sub-angular, gravel-sized plutonics clasts to >2-inch T 8/14/22)13°/18
=1 q in size -
151=
| CLAYEY SAND; yellowish brown (10YR 5/4) to brown sC
- _E (7.5YR 4/8), dry to slightly moist, medium dense, _| -
o very coarse-grained angular sand, some-fine gravel to 8 14/18/23| 14" /181
A 1/4~inch in size, massive N
-silty sand interval at 16 to 16.5 feet
1., 7 9 [ |10/16/28| 16" /18"
——d i ’ —
_ - -
T § 10[ |11/20/24| 9"/18"
- = = -
20— o I 11{ | 6/7/10 | 5°/18"
- E
7 7 12[ |11/15/21 ll'/lBJ
] 7] 13[ [13/19/26| 10"/181
- - -
: ‘| CLAYEY SAND TO SANDY CLAY; dark brown (7.5YR SC/CL
g+ 38/2), increasing clay content, medium plastic fines, _| |
) trace angular gravel to 1-inch in size, trace highly 14 11/20/30| 13" /18"
~p I weathered plutonic clasts; paleosol
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-12 Sheet 3 of 7
2 el o Samples
£l o .. wu- | o+ > X[
+9l 3 Description Qu+ | 0= | L %t c 2 E"E
o nwaoag | —C | W|g ot [ OA [Pt 3 N~
vl £ S—u| 05 |Q|g| =2 2 |eltnd=§|ce
8« £ o-| o= | €5 =2 S |zCpcadrl=e
e | O 3= (&) 0 esvi=%tl o=
- Z (] o le§5ler
o :u o
,- | CLAYEY SAND TO SANDY CLAY; dark brown (7.5YR SC/CL| Qal
e 8/2), increasing clay content, medium plastic fines,
. trace angular gravel to 1-inch in size, trace highly
1 C weathered plutonic clasts; paleosol _ -
o 15[ [12/19/27] 11" /181
T 7] 18] | 9/22/29| 18" /18"
ol ) -
= CLAYEY SAND; dark reddish brown (5YR 3/3), angular 17| 112/23/39) 147/18"
< a quartzite clasts to 3/4-inch in size, increasing lithic — sC
B fragments below
30o. ¢ =1
§ U o sirmemie " h 18[ | 6/33/48|17"/181
p - b | grading to dark yellowish brown (10YR 4/4), some very
T a‘_ i coarse-grained sand, some angular fine-gravel, less
K- clay
- -
40 - -
19 20/49/56{ 15" /18"
50 5 -
a ® O
"B\ (| -gravelly to cobbly, angular weathered plutonic clasts to ] — .
3 é >2-inch in size 0 23/46/55)12°/18
S
35 - _‘ grading to moderate brown (7.5YR 4/3)
(o 21[ |21/35/50| 18" /181
+ —] CLAYEY SAND TO SANDY CLAY; dark reddish brown sc/CL
_ ) ] (5YR 38/2), increasing clay content, less gravel, very _|
- coarse-grained sand-sized rock fragments; paleosol
= 7] 22| |27/40/55| 18" /18
—+— 7 23 |21/30/49] 18" /18"
o — =]
* | CLAYEY SAND; dark yellowish brown (10YR 4/4) to SC
"o yellowish brown (10YR 5/4), increasing fine _ ||
— — gravel-sized rock fragments; paleosol 24 17/29/85| 18" /18"
o—
A0
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-12 | Sheet _4  of 7
2 el o Samples n
£Z| o . wu- | o+ ) oX|27
*o| 3 Description el 8t 1§l ZE 5 IIET|GE
gl £ 823 | o5 (ol 25 > |8 ImY<clrYy
=R o- o ElS no ° m. LUU‘U CE
- « | O 3= o 0 ‘:3 =¥|o-=
4 - ] a7e 5o
— 1 CLAYEY SAND; dark reddish brown (5YR 3/3) with olive sC Qal
1= gray (5Y 5/2) mottling; paleosol _
1 = g 25 |25/32/45| 18" /18"
] CLAYEY TO SILTY SAND; yellowish brown (10YR 5/4) SC/sM|[
e with olive gray (5Y 5/2), trace rounded clasts to _ -
1/4-inch in size, some angular gravel to 1/2-inch in 26 19/26/35| 14" /18"
o
1~ size, weathered plutonics (light olive gray areas) _
0
_Dc -
L Q.1
1 - . 277 20/30/34| 18" /18"
45 —Q - =1
———| -dark reddish brown (5YR 3/3) mottling
_d 28| |21/29/38| 16" /18"
-r'- 7 29[ |25/30/39| 18" /18"
o= -
- _:a -weathered volcanic clasts to 1/4-inch in size =1
—_ | SILTY TO CLAYEY SAND; mottled yellowish brown (10YR| SM/SC 30 |29/30/39 18" /18"
e 5/4) and olive gray (5Y 5/2), moist, medium dense to |
dense, coarse- to very coarse-grained sand, some
4’ O angular gravel upto 3/4-inch in size, quartzite clasts,_|
o non plastic to low plastic fines, some clay, massive
50— ' ] 31| |25/40/33]18"/18"
P 4
/s
e -
.
-1 Q -moderate brown mottling o 32/ ]ss /33/50| 18" /181
=47 _ -
I S 7 33[ |25/32/40| 12" /18"
4.0 -
b |
—1° Ol -weathered rounded sandstone clasts to 1-inch in size = 34 1 30/35/42 18" /181
I~
oo
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 |Boring Number: B-12 | Sheet _5 of 7
2 el o Samples N
£L) o - o= | o+ > oX|R2
+eol %o Description Que | 0= |G 3+ c Pk 2.&
o Oea| =C o| BE (] walot|¥E
gol 2 5=0| o5 |2lg| 23 2 |88 2wyt Slee
- | o 3= “o o 8-+t
- - [ 371e§| 8-
~ SILTY TO CLAYEY SAND; yellowish brown (10YR 5/4) SM/SC| Qal —
qd* Q with olive gray (5Y 5/2) patches, moist, medium _
I dense to dense, coarse- to very coarse-grained sand,
B some angular gravel upto 8/4-inch in size, quartsite _| -
- 0 clasts, non plastic to low plastic fines, some clay, 35 20/40/59{ 18" /18"
_ c massive -
-1 . |-weathered rounded plutonic clast to 2-inch in size; blackislr]
_ discoloration as streaks and patches
1. g 36| [35/79/13012"/18"
~ _| SILTY SAND; yellowish brown (10YR 5/4) with light olive SM
4 - gray (5Y 5/2) mottling, angular to subangular _ -
: coarse-grained sand, trace to some fines, increasing 37 /112/12p18" /18"
A 4 weathered plutonics and clastics clasts below (highly _|
. a weathered, friable, some are hard and competent up
60_0 . to 1.5" in size) ]
7 7 38| [70/70/118 13" /18"
A O e o
* . | grades to brown (7.5YR 4/3) with moderate yellowish brown
- q and light olive gray mottling 1 39 ] 24/80/85 1"/18'
o -rounded gravel to 1/2-inch in size
7 40 | 25/40/36| 18" /181
== CLAYEY SAND; brown (7.5YR 4/3), with olive gray (5Y sC
_‘5 §/2) mottling, medium- to coarse-grained sand, trace |
gravel to 1/4-inch in size, medium plastic fines,
65— reddish _ ||
9 41[ |29/60/75| 18" /18"
—| -less clay, increasing weathered plutonic clasts to 1-inch in -
E size
B — N 42[ | 30/39/38| 18" /18"
- -—O- -~
et .
+ C -
TN 43 14/30/35| 18" /18"
4 e =
4
' C plutonic clasts, slightly moist, increasing coarse-grained
- - s
e Sand eontent 44[ 34/55/113 16" /18"
10 * o
LAY
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-12 Sheet 6 of 7
2 c| o Samples n
£ o 8o we-| o+ > o872
t9l B Description Ow+ | o= | L 3% & 2AET|GE
o waow | —C [ ®g|] BE Y lgaf»>>d2TCINY
8Tl = °52| 82 | Elgl =3 3 G-\'%uu".‘,s ca
- «| o 5|2 ®o o | =¥ PSY-—«ITE
=2 g ales|er
o £ 8la
" Q| CLAYEY SAND; brown (7.5YR 4/3), with olive gray (5Y SC Qal
D q 5/2) mottling, medium- to coarse-grained sand, some |
Yo very coarse-grained sand, trace gravel
| TN i : = “
7| brown (7.5YR 4/3) to pale brown (5YR 5/2), micaceous, 45| [9/81/10818%/18
-1 C weathered sub-angular sandstone and plutonic clasts—|
D to 2-inch in size
= [ =
QJ .
T & 46] [61/76/103 12" /18"
- —'; -
P 4
O : T -
— -weathered plutonic clast to 2-inch in size 47 l42/85 ,mﬁ 15" /181
- _C —
8=~ -
—~__ | CLAYEY SAND TO SILTY SAND; brown (7.5YR 4/8), SC/SM 4| | 387/70/80 17"/18+
J]0O: increasing very coarse-grained sand content and _
— fine-gravel (1/2-3/4-inch in size)
—D—h-< -
. O. C 7 49| |40/61/86| 14" /18"
O
’ C
/ A X
i R - - I
. 1| grading to brown (7.5YR 4/3) and yellowish brown (10YR S0 [a/ar/em e /18
oy Y 5 4 —
N &
T~ -subrounded, weathered plutonic clasts to 1.5-inch in size T
s0-15 . = .
51| |[30/47/61|18"/18
4-°4 -
do - N
1.0 g 52| | 18" /18"
O .
T 7] 53[ [87/52/100 18" /18"
8512 i
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 | Boring Number: B-12 | Sheet _ 7 of 7
2 el o Samples n
£ o . wu- | o+ > X[
3| 3 Description Ou+ | 0= | L 3% c SALY |Gk
2o 2 @aea | —C | %ol BF 9 |lgaap=HIZENY
& £ 55| 85 (28| 23 | 3 |BSeyak|ey
- «-| O 3= (] 0 Q_+|=E
< z 9 ale§|8F
@ = 3|2
— -highly weathered plutonic clasts to 2-inch in size, appears SC/SM| Qal
== rounded -l
1. 7 54| |50/68/87| 18" /18"
40 .
1 7] 55| |27/43/70| 15" /18"
" ol -
i 0 -
T 7] 56 |32/51/66] 18"/18"
A 4
.= | SAND TO SILTY SAND; brown (7.5YR 4/3) to yellowish SP/SM
Afs ] brown (10YR 5/4); wet, dense, very coarse-grained _| -
o= sand, trace to some fines 57| |38/57/88|17" /18"
- -‘: . =
F~". | CLAYEY SAND TO SILTY SAND; brown (7.5YR 4/3), SC/sM
il slightly moist, very dense, coarse-grained sand, trace_| -
s gravel 58| [31/89/63|15"/191
o
7 E 59| |27/55/79| 15" /19
95 ] 60| |28/53/65| 8"/18"
Boring terminated at 96.5 feet.
. Free groundwater encountered at 90 feet. _
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Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-13 Sheet _ 1 of 11
Boring Location: 1840 Camino Palmero Elevation and Datum(feet): §32.5
Health and Safety: - Date Started: 7/3/92 Date Finished: 7/3/92
_ - Total Depth to
Drilling Equipment: Failing F-10 Depth (feet): 155.0 Bedrock(feet): 18.0
erqe . Number of Depth to
Drilling Method: HSA/Rotary Core Samples: 64 Water (feet): 47.0

Boring Diameter:

8"-HSA/4"R

Completion Information:

Grouted to Surface

Hammer Information:

Downhole Hammer:140-1b and 30-inch drop.

Logged By:
Grant Miller

Checked By:
Paul Guptill

Samples
2 c 3] ~
o — - > oS[BA
£5) 2 2%c | B2 |§le| 35 | § g loqss|9E
%3 9 Description Gea | —c (Do o5 2 S8R Padtc|ey
38| £ S=u| o5 [E3 Zo S |eCpcave|=¢
- * - [ 2|- (s} e oA o-oc- ot
- ol B (.3 O |E§5|&F
(&)
LA SILTY SAND TO SAND; dark yellowish brown (10YR 4/4), | SM/SP| Qal
4 . slightly moist to moist, medium dense, coarse-grained |
: = sand, trace to some non plastic fines, angular to
_D ' rounded cobbles to 4-inch in size, massive n
40 N
54 I 1[D| s/8/8 |9.57/18
— L -
0
CLAYEY TO SILTY SAND; brown (7.5YR 4/3), slightly SC/SM
N ‘ moist to moist, medium dense, medium- to -
coarse-grained sand, low to medium plastic fines, 2|D| 5/7/8 | 8"/18"
alis trace gravel, scattered rounded clasts, micaceous,
1 massive
7 © n
7 7 s[D| 5/7/8 |16"/18"
D §
T T 4 [D| 7/10/11|8.5"/18
16 -
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-13 ] Sheet 2 of 11
2 cl o Samples
- 0 oo La)
£l o _— un—| O+ > aN|[B2
28 o Description Benl 2t | 6le| BE 5 2 % &£
Uq| £ S5—u| o5 |o|g| 23 > |88 2wdtSlew
Qe £ s 8 |59 =8 S |eCBcavl|=E
- «| o 3= o 0 $2-+=1af
- > o |26| e
M CLAYEY TO SILTY SAND; brown (7.5YR 4/3), slightly SC/SM| Qal
i moist to moist, medium dense, medium- to
coarse-grained sand, low to medium plastic fines,
. trace gravel, scattered rounded clasts, massive, -
N | micaceous sC 5 |D| 6/8/15 | 15" /18"
- ‘| CLAYEY SAND; brown to dark brown (7.5YR 4/3 to 3/2), _
S increasing red tones
r —
1. g -dark brown (7.5YR 38/2), weathered rounded plutonic clasts| 6 [D| 7/12/16 | 14" /18"
] ’, to 1/2-inch in size; paleosol -
T e o e i - - " .
- | grades to yellowish red (SYR 5/6), some cobble sized, highly 7|D|17/20/2815%/18
o [ weathered plutonic clasts to 3-4 inches in size, friable]
IS\ =]
-
7 7 8 [D]21/28/43| 18" /18"
] L)
oA £ =
o + -
1 > 7 9 [D|21/38/45| 15" /18"
= | SILTY SAND (DECOMPOSED QUARTZ DIORJ)'ITE); = d
o moderate yellowish brown (10YR 5/4) 9
E +' 7] 10D | 30/48/50| 14" /18"
T+ H -highly weathered plutonic clast -
.. dark yellowish orange (10YR 6/6) to light brown (5YR 5/6),
20 weathered to silty sand with clay - = p—
<+ + 11|D|21/21/25|18"/18
- i = .
4 - +
Via
N e L - -
+ moderate yellowish brown (10YR 5/4) to dark yellowish 12|D|18/35/23( 12" /18"
4+ 4 orange (10YR 6/6) moist, very weak, completely -
Rt weathered with intervals that are highly weathered,
-+ coarsely crystalline, irregular zones/fractures filled _
4 with silt/clay
4 +H ] ||
+ 13[D | 23/25/28 18" /18"
147 -
«
| -
+
P 7] 14D | 45/53/68| 18" /18"
ac i 4
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-13 | Sheet 3 of 11
2 5| e Samples -
£5| ° _r - | o+ =) eX|[B~a
*ol 5 Description Qu+ | 0= | & 2% 5 ZsZ|GE
K 888 | o5 (2|Y 25| 2 |geqiYlclyy
o¥| ¥ L0 €& =23 3 |SXxjtedb aglco
g I o @ £ =8 S |eCpcaeli=e
. 1 1E g 8725 8-
_ @ :3 o
< /| QUARTZ DIORITE; moist, very weak, completely qd
wé weathered with intervals that are highly weathered, _|

coarsely crystalline, irregular zsones/fractures filled
with silt/clay a ||
-clay lined fractures inclined 45 degrees, approximately 1/4" 15|D | 45/60/65| 18" /18"
wide, extremely closely spaced, narrow

L.

-

1
A
oh

light gray (N8) to light olive gray (5Y 6/6), very closely
spaced fractures, clay lined, narrow to very narrow 16 F 16/25/37] 18" /18"

1 1 1 1
ADN +
ANt T A+
\:ﬁ}_‘x\\*/
L 1

&
A

-several closely spaced shears, clay lined, inclined - 17D 140 /75/75| 18" /18"
V, ‘\’ approximately 55 degrees
It
30— ;/ -foliation, inclined approximately 50 degrees =
x| g - -
ﬁ | ~clay gouge 18D [58/78/108 18" /18"

thin interval of clayey

-light olive brown (SYR 5/6), finely crystalline below

S

Tr\
o

19|D |35/38/65| 18" /18"
o -light olive gray (5Y 5/2) to dusky yellow (5Y 6/4), thin
clay, inclined 50 degrees, occasional shearing

L
+ *—/.
1

1
4
+
1
o

20(D | 45/88/90| 18" /18"

W

-clay seam, coarsely crystalline below

+
3=

35 21[D | 35/45/45| 18" /18

-foliation, inclined 30 degrees &=

J;L_‘_.I
 +\+
+ \4-\}'

22{D|18/30/40| 18" /18"

+

-irregularly sheared pale red purple (SRP 6/2) clay

1
4+
/—\4_

|
T
|

23[D|23/25/60] 18" /18"

1
- T
1

-dark yellowish orange (10YR 6/6) clay seam, inclined -
approximately 70 degrees, coarsely crystalline below

>y

1
=+

24D |42/50/58| 13" /18"

[\~
1

AD.

TV
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-13 ] Sheet _4 of 11
2 _cle Samples -
£zl o . wo— | o+ > oN|82
9 B Description Ou+ | 0= | L 2k & 2T |G E
g Owaom | —C | Olg| BE Y |loap=H2EIN\Y
8«| £ S=0| 65 Lol =3 2 |8l EndtGlew
vl = ozl & |52 =8 S | = pcalel=€
- 2"~ ) 8725 8-
) (44 zu Q
. QUARTZ DIORITE; moist, very weak, completely qd
N + weathered with intervals that are highly weathered, _|
H coarsely crystalline, irregular sones/fractures filled
A+ + with silt/clay . |
?— -irregularly sheared clay 25[D|25/45/56| 18" /18"
A\ o
A
g -light brown (SYR 5/6) discoloration, generally olive gray ]
(5Y 6/1) to olive gray (SYR 4/1)
4+ g 26D | 30/40/45| 18" /18"
-+‘f
- / -very thin clay seam, unsheared -
A
14 ¥ T 27[D[50/52/109 17" /18"
T4
4541 -
— .L o— —
+ +.| 28|D [39/62/11Q 15" /18"
o n -
= 4 -narrow, clay-lined fracture =]
‘_L%— -sampler is wet 7 20(D|50/70/88| 18" /18"
I 4 ~
-y
- 4 4] -very coarsely crystalline, dark brown staining, very moist _| |
" 4 30|D |40/80/12% 16" /18"
-+ } | -dark yellowish orange stained fractures, closely spaced ~
50 ] 1[0 50/175/ [14"/14.
4 _ 200/2.5"
a Hollow Stem Auger drilling terminated @ 51 feet. Switched _|
to Rotary Core drilling with diamond set bit
= white and black, moist, very weak, slightly weathered, very - el " v
close to closely spaced, stained and filled narrow 11C 0"/24 0.0 14:27
= irregular fractures, light brown partial alteration of -
biotite
i _ || 14:32
- H 2|C 16"/247 0.0 14:50
14 a )
s H- 4
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-13 Sheet 5§ of 11
2 el o Samples
£Z| o .. wo- | o+ ) eN|B2
29 o Description Qu+ | 0= | & 3¢ 5 ZSE|GE
gl £ 5501 92 (Blaf =3 o |SNltvuFa(ce
ol * o [ 3 o > peca Y= E
@ o ::§ s
F | QUARTZ DIORITE; white and black, moist, very weak, qd B
_+ + + slightly weathered, very close to closely spaced, _
+ 4 stained and filled narrow irregular fractures, light
4+ brown partial alteration of biotite _ - 14:55
+ 1 sheared and contorted clay seam, light olive brown (YR 3|C 16"/607 15.0 15:08
B 4 5/6) to olive gray (5Y 3/2), with plutonic intraclasts, |
+ + inclined 60 degrees
¢ ? + |
_/A 4
+.1
-+
60— =
; " . 15:18
- rock mass stained olive black to brownish black, sheared - 4[C]| 22" /241 91.7 16:29
clayey intervals, extremely closely sheared, inclined : :
- g 4+ 65 degrees =
+ | using tungsten carbide bit
sl . M |
-4+ ¥ _ -t
] _ - 15:44
5[C 0"/12"| 0.0 16:01
- -
_ _ 16:12
6 [C] 36"/367 100.0 17:10
65 —\\¥ clay with plutonic intraclasts, dark yellowish orange to light™]
\\\ olive brown, vertically sheared
+.|_ B -
iy
4 -
T+ 17:32
- _/-—— irregular, clay-filled fractures - 7 ¢ 18"/54 0.0 17:43
- o
-
T
4 + o
10
v
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-13 | Sheet 6 of 11
2 @l Samples
—0 | - (o]
£2| o .. wo—| O+ > o |82
+3l 5 Description Ouw+ | 0= | & at 4 2ALY|GE
o g weos | —C | Qo| o Y lgal»=HIEINS
8| £ S9=0| 05 |8lg| —3 2 |eNjted: Glcw
ol * o-| 8~ |E|5 =l 8 el heRedlle
: B (L] 3 - o 3 R ‘a cl o=
(.3 a|£alar
QUARTZ DIORITE; white and black, moist, very weak, qd
_ slightly weathered, very close to closely spaced, __ 7:58
stained and filled narrow irregular fractures
=) -
5 - - 17:85
8|C 0"/24"| 0.0 8:27
- -Driller indicates very soft, cuttings return as angular = - X 8:34
coarse-grained sand with quartz and feldspar; using 9|C 0"/24"| 0.0 8:53
= cris set bit (tungsten carbide-diamond combination) |
- o
75— -
=~ - | 8:57
10|C 0"/12"| 0.0 9:10
B _ || 9:13
11|C 0"/12"| 0.0 9:19
- - 1-9:25
= CLAY; dark yellowish brown (10YR 4/2), some silt, low - = —
4 ; wn 1[s 8"/12"| 66.7
4 Y plastic clay, plutonic intraclasts
-+
'1\} 7 12[C] 6"/o" | 0.0 11:04
'++ + -sheared, inclined 45 to 90 degrees n 11:13
+H 4 _ 13|C 6"/18"| 0.0 11:45
L ———— B
dark yellowish orange (10YR 6/6), moderately strong earthy
- (kaolinite) material to weak calcareous material, =
sheared clay with hard plutonic fragments, - 11:52
= calcite-filled veins . 14|C 0"/36" 12:10
0.0
i | ] 12:20
15|C 3"/3" | 100.0 12:59
4 L 4| moderate yellowish brown (10YR §/4) with dark yellowish -] 1 =
ok w:,; orange (10YR 6/6) discoloration, slightly moist, very e 27 /30° 90.0 14:06
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-13 Sheet _7 of 11
- el o Samples
[+.] -0 " Il
£51 9 2 o= | o+ > o2
*o| 5 Description Ou+ | o= | & 2€ 2ACY|GE
vl £ wec | —C g‘l 035 g QA [»=H3FEINS
8| £ 35585 | 28 23| 3 |8SPeyis|Ey
= «| o 32| ®o g | ¥ Pl of
= & Q :°§ g~
+ weak, moderately weathered, massive, coarsely qd .
_ + crystalline, closely spaced smooth shears/fractures, _|
* -+ approximately inclined 65 degrees, possibly
H+ + slickensided <
+ e J
- 1t
N il 14:28
+ H 17[C] 36"/367 100.0 14:35
I+ N
+
- + +| -gneissic foliation inclined 30 to 40 degrees =
+
-+ +H -
+
1+ H -
-4 4 t a
90_4* "_"_ N u 14:48
* 18|C 48" /481 91.7 15:00
&l -CLAY; light brown (5YR 5/6), smooth to slightly rough -
shear, inclined 80 degrees
L+ h, inclined 80 d
o+
‘.:_4' " -crushed material, extremely closely sheared, brittle, fine -
. grained, shear surfaces are smooth
4 'I; ined, sh rf
41 ++ -
T4
i i | L
&
-.+ + -
+ ¢
—+ * —
+i 15:38
—++ —] i " ~
L 19(C 36"/39" 89.7 15:57
Jt 4 -
4
_H -very close to closely spaced random smooth shears, clay _|
95 4= ¢ filled, narrow
+ ’
X
- (| CLAY GOUGE/BRECCIA,; light olive brown (5Y 5/6), -1
D clayey matrix, gravel-sized clasts to 1/4-inch in size,
- T C appear subangular, fine to coarsely crystalline, - 16:35
H plutonic, brecciated in places, individual rx fragments " .
1+ are ltl'ot;( to very strong but rock is intensely = 20[C] 517/57 211 8:16
+ + fractured and sheared and crumbles readily, very
= + 4 close to closely randomly oriented spaced smooth -
+ shears, clay filled, narrow
= ‘f’ 4 -randomly oriented, extremely closely spaced shears, some -
5 slickensides, rough and oriented 45 deg. across
‘+ ++ vertical shear =1
e -
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 [Boring Number: B-13 Sheet 11
2 _gle Samples -
£L| o - wu-| o~ > X272
el % Description Ou+ | 0= | L 3% i DTG E
vl £ waag | —C 30 035 e o~ )—Q—sc \ W
g8 £ S50 o5 | L2a| =3 2 | Sxtedha|ce
~l - bl 512 =8 8 |eChcaelite
- o == o oM m c| o—
& o |26|e-
(5] [-]
+ +| BRECCIA; light olive brown (5Y 5/6), clayey matrix, qd
4 + gravel-sized clasts to 1/4-inch in size, appear =
+ + subangular, fine to coarsely crystalline, plutonic,
_D brecciated in places, individual rx fragments are .
v strong to very strong but rock is intensely fractured .
D and sheared and crumbles readily, very close to . 8:58
4 H closely spaced randomly oriented smooth shears, clay 48"/481 s0.8 9:12
++ filled, narrow _
-core crumbles easily =1
fine-grained, well cemented, noncalcareous breccia and ]
shears, smooth, clay-lined, inclined approximately 20
to 45 degrees -
- 9:55
48" /481 50.0 10:11
parallel shears inclined 68 to 45 degrees, very close to closely|
spaced sheared fractures, smooth to slightly rough,
clay lined, narrow; core crumbles easily ]
-dark yellowish orange (10YR 6/6), sheared clay, .
fine-grained, cemented; fragments to <1/4-inch
_] 10:44
"""""""""""""""" 18"/18" €6.7 12:05
-gneissic, very close to extemely closely sheared -
generally gneissic that is closely fractured with intervals that i2'25
are extremely closely fractures resulting in hard — S— i
fragments from 1/8 to 2-inch in size, fractures are 66"/66" 10.6 15:28
+ .'J' smooth, clay coated and inclined approximately 40 —
+ + degrees
+ -
+ 4
4
4 -
It +
+ 4 -
t+
g A
*
"+ + -foliation, inclined approximately 40 degrees; extremely - _
++ closely fractured below
154 & o]
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 |Boring Number: B-13 | Sheet _9 of 11
2 el o Samples n
<Ll o .. wo- | o+ > oX|B2
29 B Description Ow+ [ 0= | & 3¢ 5 263 L?J.E
82| £ o549 | 85 |L2lal =3 2 |Sxltedholce
“ - o o 3 of el Scavd|e
- « | o g [ g oM o—-
& o |2§| e
S— (SR
+ + | QUARTZ DIORITE; gnessic, white and olive gray crystals, qd
4 4 ¥ moderately strong, slightly to moderately weathered, _|
coarse-grained, breaks to very coarse-grained sand
4= with some clasts to 1/2-inch in sisze, closely fractured, ]
e some sheared, clay lined, smooth, narrow
-| _—1 -extremely closely spaced fractures -
477 | || 16:07
25|C 48"/487 0.0 16:20
-| _-1-white, noncalcareous, coarsely crystalline with extremely _
l\ N closely spaced fractures
- \.‘] .
_,i -gouge, shear gone, inclined 20 degrees -
20 PO -
.
o * + i
- ++ -clay gouge, abundant plutonic intraclasts - - 16:53
+ 26({C 60"/66" 45.4 17:07
= -
| —=3 -closely to very closely fracture - o
d+ ++ -
++
o ++ -
— + -
4]
Jd+ ++ -clay gouge -
+74
254, + 4 —
s
=1 <+ -sheared fracture, clay lined, smooth, narrow to wide, -
+41 inclined 68 degrees
1+ ++ -clayey gouge .
+,.H
+ ' | -gnessic, very weak, weakly foliated, inclined 50 degrees, - = - 17:49
*++ closely fractured 7|C 34%/427 52.4 18:02
St 4 -
a +I
L
1+ 4y i
ty
J+ 7 '
+ ]
4+
— ++ 4 -
JH+7
it ]
30t _ 18:20
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Project Number: 92-2038 Boring Number: B-13 ] Sheet 10 of 11
7 2l Samples
3| 8 . 0ol | B+ > o |0 by
+o| 3 Description Ou+ | 0= | C - = AT |uE
%0 .g waa | —c | Y9 Og 9 OA =2 cINY
$| £ S=uv | 65 |Q|a| = 3 |ex|cvdt glce
oc o ] HE3 o <] K wolc
- «| o s|2| ®o o | & B
- - & a|25|sF
T 1| QUARTZ DIORITE; medium gray to medium dark gray, qd |28|C ‘| 48" /607 40.0 13:55
-+++ slightly weathered to unweathered, coarsely -
+ crystalline, very friable to coarse-grained sand and
_'L + gravel up to 3-inch in size, calcareous, gneissic, parts_]
_++ H along gneissic foliation, closely fractured and sheared,
" ® smooth, very narrow to narrow, randomly oriented,
4 H clay-lined
+ -
T+
+ -|-+
+
4+ H =
T4
—1"» + —
s
T -
Jt+4 i
__+ +1 - 14:18
35 —] CLAY; medium gray (N5) to brownish gray (5YR 4/1), 29|C 48" /481 12.5 14:34
1= moist, firm to stiff in uncemented zone, weak in _
cemented zone with inclusions of foliated and strong
N quartg diorite upto 5-inch in size, shears are clay _
lined, smooth to medium rough, extremely closely
_ﬁ. spaced, inclined 80 degrees _
=
__P-\ - ok
_\
4+ 4 N
LT
o -
e -slightly calcareous, weakly cemented, some fractures lined _|] - 15:04
= with crystalline calcium carbonate 30|C 48"/481 56.3 15:20
] -
401 T QUARTZ DIORITE; medium gray (N5) to medium dark —]
n ++ gray (N4), strong to very strong, unweathered to
7 ‘_-t-‘l‘ slightly weathered, coarsely crystalline, massive, -
+ 4 smooth shear inclined 35 degrees, closely spaced
H +‘\'+ fractures, calcite filled ]
Jte H -
+ +
‘F+\ -clay gouge, inclined 20 degrees -
-+
+H -
i
S _ || 16:11
" ++ s1|C 60"/601 28.3 16:83
=1 +.++ -close to very closely fracture with intervals that are very -
.,)_++ close to extremely fractured
e 1 -
<4
4 5 — —
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-13 Sheet 1 of 11
Samples
2 c| o
+:] —— o=y <
£L| o St woe | B+ > » |9X]|B2
2ol B Description Qu+ | 0= | & 3t $ AL luE
o waa c ol © oA [>=H32TCINS
8«| £ S50 95 | Qg =3 2 |eSitud=§lce
vl = oz | & |52 =8 o [BESEHwSlce
3 z L e |2§|8F
- O|m
+ QUARTZ DIORITE; medium gray (N5) to medium dark qd
<+ + gray (N4), strong to very strong, unweathered to -
+ slightly weathered, coarsely crystalline, massive,
- + H smooth shear inclined 35 degrees, closely spaced -
+ fractures, calcite filled
1+ +| -gouge, very close to extremely close fractures -
+
_,++ + -fractures, inclined 70 degrees .
T4
..1+ ++ -
P4 -ctosety ¢ rall, rough, inclined 30 d - = i
-closely fracture overall, rough, inclin egrees s2iC 64" /64" 48.4 8:34
—+ + —
Jt 4 "
+ 4
50— *It{. -very wide, quarte filled, inclined 60 degrees -
+
- ++ 4 ol
_% -unweathered, sheared and fracture, extremely closely -
o spaced, calcium carbonate filled, inclined 60 degrees
— ++ -+ -
- ‘f-‘; -shear and fracture, clay lined, narrow, extremely closely _] - -
: + spaced, inclined 40 degrees _—
TLH 7 "
& 10:36
J+ 4 i s3[C 20"/20 37.5
*
i +4_ -
A+ 1 -dike _
A
55 > 11:00
I~ — Boring terminated at 155 feet.
i Free groundwater encountered at 47 feet. _
- -1
60 ]
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-14 Sheet _ 1 of _9
Boring Location: 1822 Camino Palmero Elevation and Datum(feet): 523.5
Health and Safety: - Date Started: 7/29/92 | Date Finished: 7/31/92
Drilling Equipment:  Mobile BS3 gg‘t’h (feety. 1205 g:gr‘(‘)‘c}:}feet): 40.0
Drilling Method: HSA/Mud Rotary Core SNaltl::Jll,ee; of 6 opth by -

Boring Diameter:

7-inch

Completion Information:

Grouted to Surface

Hammer Information:

Downhole Hammer:140-1b and 30-inch drop.

Logged By:
Grant Miller

Checked By:
Paul Guptill

Samples
o)) c 1) ~
-] — s > 0S| BA
£5| 8 weo| o+ | & = [ 21cT| 5
=5 = - T le 3 o = wE
%3 2 Description See | 2¢ .g%’_ 85 2 8<% 2;33'2 T
g8l £ S=0| o5 |EJ Zo o | pcaol—9
Il = oz | & |2F o 8 gigt|2E
~ [ O E5|A+
N o
N - | SAND TO SILTY SAND; yellowish brown (10YR 5/4), dry SP/SM| Qal
N ) to slightly moist, medium dense, fine- to very _
coarse-grained sand, non plastic fines, angular
_ plutonic clasts to 3/4-inch in size, massive, friable _|
5] m 1[D]| 7/7/6 |18"/18"
7 7] 2 [D| 5/7/7 |18"/18"
T | clavey interval 7 3[D] 4/4/8 |18"/181
i 4 7 4 [D]| 10/5/4 |11"/18"
16
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038  |Boring Number: B-14 Sheet 2 of 9
2 &1 o Samples
el o Description Ow+ | 0= | L - 3 5 +~ 55 |uL
agl © waoam | —C | ¥g| BE 9 OA [Pt >
AR S S50 | o5 |9 =3 2 |85 Rud=§lee
%l * o-| o EI5 m o mbinc oll=¢
. - | o 3= o 0 SY-=|5E
e = [ avle 5|9
n - Eo|o
o " | SAND TO SILTY SAND; yellowish brown (10YR 5/4),dry | SP/SM| Qal
d= . to slightly moist, medium dense, fine- to very _
ok coarse-grained sand, non plastic fines, angular
d°0 plutonic clasts to 3/4-inch in size, massive, friable -
. - | -moderate brown (5YR 8/4), clayey silty sand interval 5§ |D| 9/9/9 |10"/18"
7. - 5 6 [D| 9/8/6 |17"/18"
P o =
o @
-some angular gravel
-1 ¢ | wooccoccccacanw = 9 C) o
.| slightly moist 7|D] 8/9/10 |147/18
15 =
g 7] 8 [D| 10/6/8 |13"/18"
s o L —
1
"+ | CLAYEY SAND; brown (7.5YR 4/3), moist, medium dense, sC
J0 . medium- to coarse-grained sand, slightly to medium _| |
= plastic fines, slightly micaceous, some angular 9 |D| 7/7/9 |11"/18%
__T - plutonic clasts to 1/2-inch in size, massive _ =
oz
1-a 10[D| 4/6/9 |15"/181
O
[P gl| FERRE seStaRSR RS na e S kiR R =
20 = ‘' —| grades to dark brown (7.5YR 3/2), porous
= moderate brown (5YR 8/4), dry to slightly moist, fine- to Y "
~ coarse-grained sand, some fine gravel to 1/4-inch in 11/D 16/18/20] 18" /181
T ~ size, massive; paleosol -
-b. -l - _—
o, 12|D | 22/32/35 18" /181
— | CLAYEY SAND TO SILTY CLAY; dark reddish brown SC/CL
. (5YR 3/2), very clayey, medium plastic fines; paleoso] |
ey
_} _ -
— 13(D | 18/38/40| 17" /18"
° [ CLAYEY SAND; brown (7.5YR 4/3) and then yellowish S|
e brown (10YR 5/4), less clay than above, well -
_' . rounded, smooth quartzite clast to 1-inch in size
‘;__o'.; 7] 14[D | 25/28/33| 18" /181
AL L
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 | Boring Number: B-14 | Sheet 3 of 9
2 el o Samples -
£5| 8 o .is wo- | o+ > eN|B~
+3l 3 Description OQu+ | o= | Ll | 3% = DY |G E
o waea | —c | ¥l BE Y |oA=HIEINS
g2 2 SD=u | 05 |Lg| =2 3 |8 twdtL g|ce
a%| = o-| @ ES o8 8 |z pcavdite
3 “l1e |2F o 1o C|®=
@ o |I=£8|38F
| CLAYEY SAND; brown (7.5YR 4/3) and then yellowish sC Qal
i brown (10YR 5/4), less clay than above, well n
rounded, smooth quartzite clast to 1-inch in size
7] 7 15D | 28/30/35| 14" /181
- V_ '_ : | -some quartzite and highly weathered plutonic clasts to =
1-inch in size
] o D D O D N S DA O S S S o = P | " C.
" | grading to brown (7.5YR 4/3) 16;D12%/38/ 34 18" 18
T 7] 17|D|27/40/57| 16" /181
30 - CLAYEY TO SILTY SAND; brown (7.5YR 4/3) SC/SM
g L 7 18[D|30/32/40] 157 /18"
T N 19[D | 35/45/60| 10"/18"
. " . 1SILTY SAND; yellowish brown (10YR 5/4), dry to slightly SM
s moist, very dense, some angular to rounded gravel to_ -
.9 1/2-inch in size, highly weathered plutonics to > 20(D (37/48/50| 16" /18"
0 s 2.5-inch in size _
g ‘
35 _08 .y 21[D| 75/62 | 8"/12"
O
7 QC -
o) Q Switched to Rotary Core drilling with spring retract using
2-inch split spoon sampler ] 1[cCl 6"/48"| 0.0 8:08
1 O slightly moist, dense to very dense, fine- to coarse-grained |
sand, silt, some clay, smooth rounded clasts to
—O : 1/2-inch in sige 7]
-, —
A0 8:07

*V
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 |Boring Number: B-14 | Sheet _4  of 9
_ 2 _5le Samples n
£+ 0 .. V- | D+ > oN|B2
+9l 5 Description Qu+ | 0= | L - e & ZIeT|GE
UU = naoa - 00 oc o f\,-“-:: \ W
AR S5=0| o0 (Qlaf =3 2 8.\-u\u“o co
= o-| & (53 =8 S |eCpcagrl|ze
-l o == 8 [T o—
o |26|e-
o Ola
Q SILTY SAND; yellowish brown (10YR 5/4), slightly moist, SM Qal |2]|C 2"/24"| 0.0 8:15
a dense to very dense, fine- to coarse-grained sand, silt,|
some clay, smooth rounded clasts to 1/2-inch in size
= 0 -decomposed plutonic clasts -
D 2
. 0 ul . 8:19
3|C 0"/s6"| 0.0 8:52
0 -
10 =
49 -
O
0 -
45 QUARTZ DIORITE; dark yellowish orange (10YR 6/6), qd | 4[C] 2°/24"| 0.0 9:04
o completely weathered to highly weathered, very _J
+ friable
+H
. 4_* -
Iy <
+ ++
-1 -change to diamond set bit/core barrel; no longer using - el - '
+ *_t spring retract-split spoon 5(C 0"/24"| 0.0 |02
4+ i _
3 4 -
N
10+ .
Rt i | 10:19
+ 6|C 6"/24"| 0.0 10:29
4+ ¥4 _
+
50 + + highly micaceous, coarsely crystalline, very clayey zones ]
4 + -
I+ H 9 10:34
_+ 5 7|C 2"/s6"| 0.0 10:45
1+ 3
~4
—
- i,. J -
4 4+ -
4 -+ .
5 _ || 10:56
4 ; 8|C §"/18"| 27.8 11:04
4§= |
A8 e +
4
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 I Boring Number: B-14 | Sheet _5 of 9
2 | o Samples
£51 9 nwo-| o+ > eN|BA
*%l 5 Description Oue | 0= |t 3%t c 2ALYISE
o wamw | —c | gl BE g | q JE|¥C
e| £ S—0| 05 |[Qlg| =3 > YTt Bl
all + o-| ® [ o o | @S 52fmwo|Cc?
= “| o |32 ®o 0 | EY RCO_«|T
- =F ] 1o c| D=
[ a =8| ar
+ 4| QUARTZ DIORITE; moderate yellowish brown (10YR 5/4) qd
4+ with intervals of dark yellowish orange (10YR 6/6), _| || 11:08
H-—+ moist, very weak to very friable, highly weathered to 9|C 8"/18" 44.4 11:26
d:. % completely weathered, coarsely crystalline, highly
++ + micaceous, stained, inclined 70 to 80 degrees
- + -
—+ 11:31
- = { 7 10{C| 5"/18"| 27.8 11:42
- + —
=
15 =
= N ] 11:48
4:+ 11|C 0"/18"| 0.0 11:59
— _'_+ g
+ —
4 _+ .
+ o 12:01
60—y 1 12|C]| 8"/18"[ 0.0
f+ i 12:18
. =l
i . . . | | 12:16
A fractu;e ‘::::ned 65 degrees, sheared, stained, clay-lined, 13[C 8"/18"| 0.0 12:24
T -rig chatter at 62 feet -
+ =
T :
_ *x | - 12:28
N 14|C 6"/18"| 0.0 12:35
*\+
1+ -extremely closely spaced fractures, irregular, narrow, -
L2 clay-filled
i | » 12:38
4\, 1 15[C 16°/181 66.7 12:46
65—\ |4 —
- ++ -hard zone approximately 6-inch thick -
4 H _ || 12:50
+/+ 16{C 15"/18 83.3 18:07
_’\ # A
+
1+ | B 13:10
gl 17[C 5"/48"| 0.0 18:18
A\ N -Driller indicates firmer drilling with occasional soft zones -
*
4
44 4 _
4 1+ A o
st 4
v
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 |Boring Number: B-14 Sheet _6 of_ 9
2 el o Samples -
£2l o - wo- | o+ > oN|82
tel o Description G2e| 9= | & " 3% 5 B £ &£
s 838 | o5 ol 83 > | 8RITwHESIt .
A%l = o-| 97 [E|5 =3 S |eCpcadvli=€
— | o =] o o GATE |l o=
<l = [ ales| o
x £8|a
+ (¥ | QUARTZ DIORITE; moderate yellowish brown (10YR 5/4) qd
i with intervals of dark yellowish orange (10YR 6/6), _|
iz moist, very weak to very friable, highly weathered to
_ completely weathered, coarsely crystalline, highly  _|
micaceous
18:26
. -rig chatter from 71.5 to 72 feet -1 18/C1 2°/18"| 0.0 18:41
o i 5 13:47
B shear, inclined approximately 20 to 30 degrees . 19/C1 2°/18"| 0.0 14:00
i _ - 14:02
20|C 0"/18"| 0.0 14:30
75 =
N _ || 14:34
21|C 12"/181 55.6
-4 4 4 -
AN+ H -
N +‘ A | - 114:50
4 22|C 16" /247 29.2 14:58
4
— * -
+
44 4 .
N N - 15:05
23|C 0"/24"| 0.0 15:15
80 =
= -intermittent rig chatter -
i i a 15:20
24|C 0"/24"| 0.0 15:28
_ _ - 15:36
25|C 9"/15"| 60.0 15:50
u S 3 -
= 4_] -shear, inclined 40 degree, narrow, clay-lined - 15:55
85 + 26[C] 0"/22"| 0.0 16:04




Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-14 | Sheet 7 of 9
2 _gle Samples n
£ o - nu- | o+ > ik
28 o Description B8% ! 2t | §lo| BE $ 2 et 35
3S«| £ S=o| o5 o] 23 3 |88 2wds§ley
N [ oz | & |53 =8 o |eChcavd|cE
4 z|~ ] a|e§|8F
__ = olm
QUARTZ DIORITE; moderate yellowish brown (10YR 5/4) qd
_ with intervals of dark yellowish orange (10YR 6/6), _
moist, very weak to very friable, highly weathered to
_ completely weathered, coarsely crystalline, highly
micaceous
- - - 16:06
27[C 4 /18" 0.0 16:29
J4+ 15 -
Pl N
i 51 i
_ *_i} N 16:33
---------- .---------------‘—-— o 28 F 12" /18" 0.0 16:50
dark yellowish orange (10YR 6/6), clayey zones with rock J
- fragments embedded in clay; wide, clay-lined, -
inclined 90 degrees
i | 16:55
90 -gouge, rig chatter from 90 to 91 feet =
_ _ 17:10
""" A e s : G »/1g7| 0.0 17:19
gouge; dusky yellow (5Y 6/4), increasing clay content, wide, 30|C 0"/18
-1 clay-lined shear, inclined 90 degrees =
i | - hran
dark yellowish orange (10YR 6/6), weak to moderately
= strong, well cemented, calcareous with plutonic rock
fragments upto 1-inch in size embedded in clay, 8:21
randomly sheared 32[C] 12°/121 100.0 8:39
95 CLAY GOUGE/BRECCIA; dark yellowish orange (10YR _ 33T 1"/24"| 0.0 8:56
_O 6/6), dry, medium strong, clay with plutonic rock
o fragments and crystals embedded, clasts upto
R Q 1/4-inch in size, mostly coarse-grained sand size;
shears/fractures are extremely closely spaced,
4 o randomly oriented; Driller indicates hole taking much_
0 water
4.0 _ | 9:01
Q 34[C 0"/18"| 0.0 9:15
7. © o -Tig chatter at 97.5 feet - 9:18
o
- 4 4 =)
* ——— —
4+ & QUARTZ DIORITE; dark yellowish brown (10YR 4/2), 35(C 24"/607 0.0 9:45
A5 4 strong to very strong, tones weakly cemented with |
+ calcium carbonate, fine-grained, extremely closely
J 4 n fractured and sheared, randomly oriented, some _
+ 4 fractures filled with calcite crystals
90—l * =
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 |Boring Number: B-14 [ Sheet _8 of 9
2 el o Samples “
£+ 8 - wu-| o+ > eX[B2
t9l o Description Que | 0= | & 3% S 2L E
3¢l £ S50 05 | Qg =3 2 |SX|cedy eg(ca
-| * ) o 3 oS xS pcarl|se
~ “1e [2F 8 91 C| o=
+ ,| QUARTZ DIORITE; dark yellowish brown (10YR 4/2), qd
4 + strong to very strong, zones weakly cemented with _|
+ calcium carbonate, fine-grained, extremely closely
_4\ + fractured and sheared, randomly oriented, some _
-I/ fractures filled with calcite crystals
d+ /% =
e + =
H\ 4 -
4 ¢ =}
'1—\ ¥ -Driller indicates softer material at 103 feet e
__+ + ________________________________ ] || 10:06
\/ completely weathered, with clayey intervals, extremely %(a 12°/42] 0.0 10:24
-+ ¢ closely sheared, random, clay lined ~
17 -
0514\ ._
o & i
J % & ]
+
174 7
4.4 / A || 10:83
37|C 12"/481 0.0 11:04
N\« i -
1+ -
_+\+
4+ clay lined vertical shear, narrow to wide, random irregular, -
+ / calcite filled
10 \ + "
_"— 7 -
=] extremely closely fractures and sheared, rando! = =1 1515
o 4 y y ' m 38|C 34"/367 0.0 11:27
- \ 4 _
- _\, + <2l
/
- + -
+
i -
- + B
4t / -slight rig chatter = — 11:38
M 39|C 29"/367 0.0 11:48
- + -
-t
e =
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 ] Boring Number: B-14 J Sheet 9 of 9
» cl o Samples
£3| o 09l | B+ > 93| Be
el o Description Que | 0= | & 3t 5 Zn 2 5 £
33| 2 25305 |4y 25 | I |sspafoslis
o%| * os| & |52 =8 O | pcalei=€
a 2~ @ o—
L o |8 §ler
@x Zu @
¥ QUARTZ DIORITE; dark yellowish brown (10YR 4/2), qd
o strong to very strong, highly weathered with intervala
+ having weak calcareous cementation, very closely to
- closely spaced clay lined fracture, sheared -
I* i
J 11:57
- - -
I 40|C 39" /42 11.9 12:17
J5 4 N
+
= J Brecciated with incompetent zones, weakly to moderately -
+ well cemented zone with calcium carbonate, fractures,
= inclined 70 degrees, very closely fractured and -
4 + randomly sheared
e i
3
204 -
+ 12:34
& | Boring terminated at 120.5 feet.
N No free groundwater observed. R
125 —
- -
=i —
— —
30—
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-15 Sheet _ 1 of E
Boring Location: 1822 Camino Palmero Elevation and Datum(feet): 519.0
Health and Safety: - Date Started: 8/4/92 Date Finished: 8/5/92
- . Total Depth to
Drilling Equipment: EZ Bore Depth (feet): 50.0 Bedrock(feet):
Drilling Method: Bucket Auger gla‘::)ll,:: of Q:‘t’et? (ti9eet): 45.0
Boring Diameter: 24-inch Completion Information: Grouted to Surface
Hammer Information: Logged By: Checked By:
Downhole Hammer:140-1b and 30-inch drop.
. Grant Miller Paul Guptill
Samples
D c 0 2l
A~ 2 -0 - ] 7 ||
Lo 2 v N-— o+ | & - C Al gt
Y 0 Description 8% 8¢ .§ ; §§ 2 18% @;wi‘é e
g £ S=0| o5 | & <] 8 |BC5ERva|<e
-| * o-| 87 |2F| @O $ 4ot |nE
o i o Q z§ g
0 . | SILTY SAND; yellowish brown (10YR 5/4) to dark SM Qal
4 - yellowish brown (10YR 4/4), slightly moist, loose to _|
2 0 medium dense, fine- to coarse-grained sand, trace
i o very coarse-grained sand, trace gravel consisting of _|
.o angular to rounded plutonic and quartzite clasts,
4.7 massive, micaceous =
T O
..p_ ) -
— ) .'O -
5. . -
_D 0 | o e e e e e mm——————— -
D ‘° _|some gravel to 1-inch in size, rounded quartzite clasts,
4.9 weathered plutonics, pockets/lenses of clean sand at
o lower contact
. .‘ : SILTY SAND TO CLAYEY SAND; yellowish brown (10YR SM/SC
. 5/4), slightly moist, medium dense, fine- to
T . ium-grained sand, some coarse-grained sand, -
d O a trace gravel to 1/4-inch in size, micaceous
e
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Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-15 | Sheet _2  of 4
2 _g| o Samples _
£l o . o= | o+ eX[B2
%ol o Description Qu+ | 0= | & 2€ z 2L E
ool 2 weoag | —C 30 o5 Y |aa=H2CAS
32 £ S50 85 |Qfa) =3 2 |SX|tvupa|ce
o| * o o El3 =8 g el Geaed|ce
- “1° 1 g 3725/ 8-
VY - OISILTY SAND TO CLAYEY SAND; yellowish brown (10YR | SM/SC| Qal
10 .0 5/4), slightly moist, medium dense, fine- to
Q' medium-grained sand, some coarse-grained sand,
n trace gravel to 1/4-inch in size, micaceous _
- .-‘ -
o
[0
o . i
-0
—t ‘o .- —
_‘E '_' -sandy sand lens B
15 O GRAVELLY SAND; yellowish brown (10YR 5/4), slightly SM/GM
] 0° g moist, loose to medium dense, fine- to _
0 medium-grained sand, lenses of clean coarse-grained
i sand, trace silt, trace clay, plutonic and quartzite
bs gravel to 2 to 3-inch in size, massive | sC/sM
- .. - | CLAYEY SAND TO SILTY SAND; yellowish brown (10YR
N §/4), moist, medium dense, fine- to medium-grained
oS sand, trace coarse-grained sand, low plasticy fines, _
o trace gravel to 1/4 to 1-inch in size, massive, highly
4 . micaceous - T
L ¢ .
4. - -
20 . R -~
. .*| some coarse-grained sand, trace very coarse, trace gravel,
= massive with difuse intervals that are finer grained, -]
. becomes porous downward
- 0, .
4
- ) . -
et "0. . -
+ - | -gradational contact
AL L
e
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-15 Sheet 3 of 4
» el o Samples
£2| 8 - woe | B+ > » (93|27
29 B Description Q%+ | 0= | & 3C t AL (lwe
al| + 2=0| o5 |Qaf =3 3 | SN [tedho(co
> - o=l a 13 o8 S | & EegedlSg
- =- o 1o c| o=
[ = 38 aF
CLAYEY SAND; dark brown (7.5YR 8/2), moist, medium sC Qal

dense to dense, fine- to medium-grained sand, some _|
coarse-grained sand, trace very coarse-grained sand

and fine-gravel to 1/4-inch in size, massive, R
micaceous, highly porous, some moderately weathered
plutonic clasts to 2-inch in size at 26.5 feet, paleosol _|

) 00

_D o -

- -—-.- ______________________________ -
[—— dense, very clayey, poorly developed clay coatings (polished)
= on soil ped surfaces, less porous, abundant weathered™
— white feldspar grains; paleosol

e -
)
-—%‘

_L\%. —
b el
e

3017 ]

—

B iy -

-60,*. ______________________________ .

"O medium dense to dense, black flecks scattered in matrix

10 o loct.lly,.sbunce of clay cfntinn. on soil ped lu.rhcu, -
DO decreasing clay content, increasing coarse-grained

T0 sand, some gravel to 3-inch in size, weathered .

plutonics, quartszite 2 1

35 —-L gravelly to cobbly interval, weathered plutonics, rounded
DOO quartzite to 3-inch in size
“+ — —
-

CLAYEY TO SILTY SAND; brown (7.5YR 4/3), with olive | SC/SM
gray (5Y 5/2) mottling, as above

A0

VU
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Corporation

Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-15 ] Sheet 4 of 4

2 | o Samples n
£L| o e wo-| o+ > oXN |82
ol o Description Qu+ | 0= | & 2% 5 ZAEZ|GE
v¥ £ VWeoa | —C ol¥% O35 S oA~ )—'0-,?_: \ V>
g8 £ S50 o5 |2l =3 3 |excedy glco

M - il B E12| =8 s e Bcavll=€
i =F 7] gu oC g:
(3 £8la
CLAYEY TO SILTY SAND; brown (7.5YR 4/3), slightly SC/SM| Qal

moist, medium dense to dense, coarse- to very _
coarse-grained sand, some gravel, trace cobbles to 3
inches in size (weathered plutonics and quartzite)

-moist to wet

.| -groundwater at 45 feet -

T
il

-| yellowish brown (10YR 5/4)

= O . J -Driller indicates hard drilling, cuttings consist of some =1
20X weathered plutonic clasts to several inches in size and
= O quartzite =]

50

Boring terminated at 50 feet.
Free groundwater encountered at 45 feet.
Visually logged to 40 feet.




o= The Earth Techmology
ration

ww Corpo
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-16 Sheet 1 of 8
Boring Location: 1822 Camino Palmero Elevation and Datum(feet): 519.0
Health and Safety: - Date Started: 8/6/92 Date Finished: 8/6/92
g . . Total Depth to
Drilling Equipment: Failing-10 Depth (feet): 102.5 Bedrock(feet): 75.0
Govz Number of Depth to
Drilling Method: Hollow Stem Auger Samples: 65 Wa‘t’er (feet): 47.0
Boring Diameter: 7-inch Completion Information: Grouted to Surface
Hammer Information: Logged By: Checked By:
Downhole Hammer:140-1b and 30-inch drop.
Grant Miller Paul Guptill
Samples
> cl| o 2lo
N N > QN ~
£s| 0 nu-| o+ | L 4 c 2AET|§
28 9 Description gu+ | oz |8l¢ 35 S QR 1ZYaE \cé
uP £ 823 | o5 | &5 =3 S |- pcalvo-9
= «| o = 9 o |2Clu-
o
6 SILTY SAND; yellowish brown (10YR 5/4), dry, medium SM Qal
41 dense, fine- to coarse-grained sand, trace gravel to _|
1/2-inch in sizge, trace clay, massive, friable
5+ I 1[D]| 9/7/9 |18"/18"
T 7 2 [D| 9/10/11|18"/18"
. 7] s [D| 10/12/8|18"/181
| - - { grades to brown (7.5YR 4/3)
q- D = 4 [D| 9/12/14| 18" /18"
10—
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-16 | Sheet 2 of__8
2 el o Samples n
£2) o wu- | o+ > R
ol = Description Own+ [ 0= | L e L 2ALYISE
ool © waeeg | —C | ¥lg| Bt 9 |gA»=dAITFEINS
Uy | £ OSD=0| 05 |Qia| =32 > |88 edtElt Y
= o-| 9 EI5S o8 o | BT 52wl E
s o [T] b= ) [y (8] (7] TR foed <= o
- = ] o les5ler
10 o zg [-*]
VT 7 SILTY SAND; yellowish brown (10YR 5/4), dry, medium SM Qal
d.. . dense, fine- to coarse-grained sand, trace gravel to _|
D o 1/2-inch in size, trace clay, massive, friable
-‘O% -hard plutonic clasts to > 2.5-inch in size . 5 D 5/8/15 |18"/18"
405 .
OO
N 7 6 [D| 6/8/13 |12"/18"
. 7 7 |D| 8/12/17|18"/18"
15-1 =]
— — s
8 [D|10/10/15| 18" /18"
S K SILTY SAND TO CLAYEY SAND; brown (7.5YR 4/3) to SM/sC
i . moderate yellowish brown (10YR 5/4), slightly moist, | ||
medium dense, fine- to coarse-grained sand, some 9|D| 10/9/11|16"/18%
_ angular fine gravel to 1/4-inch in size a T
1006 K
)
J0 -, - -
ce 10({D| 4/6/12 |10"/18"
{e, )
-<°°. a ]
o
20 . 11|D]| 7/13/15 18" /18"
4.0 9 _l
« . o
1.0.9 a ||
‘o 12|D| 7/14/24| 18" /181
s CLAYEY SAND TO SILTY SAND; brown (7.5YR 4/3), SC/SM
4 o increasing clay content, decreasing coarse fraction
: below
7] 7 13 ’ﬁ" 11/13/19{ 18" /18"
11 -
T 7 14[D|11/18/14| 157 /181
AL 3

r=4
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 | Boring Number: B-16 | Sheet _3  of __8
2 w| @ Samples
.C: o P m32 3-0- » - |® N 'E ~
29 o Description Ouw+ | 0= | L 3% & -~lEY m.&
o oes| o5 | 8lel @ c 9 |gal»=H2EINS
ol £ S50 95 | Qe =3 2 |eS Cudt§lew
Qv x o-| @ 3 o 8 | T hcael|tE
= | © 2= o o oSl o—-
o o |25 e
* .| CLAYEY SAND TO SILTY SAND; brown (7.5YR 4/3) SC/SM| Qal
o : CLAYEY SAND; brown to dark brown (7.5YR 4/3 to 8/2), sC 15[(D| 5/10/11 14" /181
st slightly moist, medium dense, trace gravel to 1-inch _|
L in size
| brown (7.5YR 8/2), paleosol 16|D| 9/11/15) 18" /18]
1 g 17[D| 8/10/6 |15"/18"
>, -weathered plutonic clast
- ' increasing coarse fraction, trace to some coarse-grained 18|D| 8/14/28|18"/18]
y : sand, scattered fine gravel to 1/4-inch in size -
Tt § 19(D | 10/50/29| 18" /181
P e 7 20(D | 12/24/31| 18" /181
354 k ] 21[D|11/17/28| 18"/18"
P .'" grades to brown (7.5YR 4/3) to yellowish brown (10YR 5/4) sl b b b g 2
1o . —_
.| -hard plutonic clast to 1/2-inch in size 7
N R A I = " L
- | grades to yellowish brown (10YR 5/4) 23|D113/18/38 18%/18
. § 24[D|11/14/17| 18" /18"
AD.

TV
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-16 [ Sheet 4 of 8
2 el o Samples
£L| o - wo- | o+ - oX[BD
+3l 3 Description Qo+ | 0= & 3t 2NET|GE
g gaa | —C|Bw 0§ Y |lgal»=HI2EINS
8«| £ o=0| © Qg =3 2 |l tudt§lee
e =z 9 ale§5|8F
i Ella
7 CLAYEY SAND; yellowish brown (10YR 5/4) SC Qal o
- -
i B e T 7] 25[D] 6/16 "
.* .| moist, moisture content increasing downward with light B/ a5 20 | 381
= R olive gray mottling along root lines =1
] N 26[D| 5/9/10 |18"/18"
= I 7 27[D| 7/11/17| 18" /18"
-discolored light olive gray, irregular fracture, locally filled —
with wet medium- to coarse-grained sand DL
R N e = '~ | of
-| grades to brown (7.5YR 4/3) 35|01 0/20/ 29 1 /1%
-1 o | -gravelly zone approximately 2 to 3 inches thick, material -
2 o moist below
—
.
B 290[D| 7/17/20|17" /18"
o = L
-‘D- .'| -weathered plutonic clast >2.5 inch in size ]
STSILTY SAND TO CLAYEY SAND; yellowish brown (10YR | SM/SC 30[D| 9/11/19| 18" /18"
_ O 5/4), moist to very moist , medium dense to dense, _|
sV fine- to coarse-grained sand, trace to some gravel and
N . cobbles to > 2.5-inch in size, mostly weathered
O. a plutonics, rare volcanics plus quartzite, massive to
50" - crudely stratified - channel sands(?) _ ||
" 31|D| 6/17/24|11"/16"
—/4
-1 .+ -
7] * . 7 32(D| 9/12/20| 17" /18"
B _
o= s .
T - 7 33[D12/48/67 18" /181
- . Q -
RS ]
-G
'D [: . 34D |20/23/31| 14"/18"
S5
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-16 Sheet S5 of 8
2 el o Samples -
£ o - e | o+ > N[22
*%l o Description Qu+ | 0— | & 3% & E E £
] Qa9 | -C | 8o B85 Y [gap=HZCcNY
S« £ So=0| 05 |La| =3 2 |eSEwdt§lce
B oz & |55 =8 o |elheawllZE
= | O 3= (& 7] oA=F | o=
=) - - o |26 e
[+4 olo
‘N SILTY SAND TO CLAYEY SAND; yellowish brown (10YR | SM/SC| Qal
N . 5/4), moist to very moist, medium dense to dense, _|
1 fine- to coarse-grained sand, trace to some gravel and
i cobbles to > 2.5-inch in size, mostly weathered ||
s | plutonics, rare volcanics plus quartzite, massive to 35/D| 8/12/26| 11" /181
L crudely stratified - channel sands(?) _
T=- 7 36[D | 16/20/38{ 17" /18"
_@/ =
. { SAND; dark yellowish brown (10YR 4/4) to olive (5Y 5/6), SP 37(D|10/14/21] 16" /18"
N moist to wet, medium dense to dense, medium- to  _|
095" coarse-grained sand with intervals of sandy silt/sandy
60— . clay, trace gravel ]
o . -
L= ) 38D 18" /18"
7] \ 7 39|D| 11"/18"
"+ |SILTY SAND TO CLAYEY SAND; brown (7.5YR 4/3) with| SM/SC 40D 14" /18"
Jde * olive gray (5Y 5/2) mottling locally, very moist,
= medium dense to dense, scattered plutonics up to
1/4-inch in size, massive
- . .
a
—’\— c—y ——
65 ] 41|D 16" /18"
4~ . -
L=
-— -
1 - 7 42[D] 14 /181
T % 7 43[D] 18" /181
><| CLAYEY SAND TO SANDY CLAY; brown to dark brown SC/CL
_Q= (7.5YR 4/3 to 3/2), slightly moist to dry, dense to
— very dense, paleosol
"""""""""""""""" 7 44|D| 18" /181

grades to yellowish red (S5YR §/6) with light olive gray




== The Earth Technol
= Corporation -

Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-16 | Sheet 6 of 8
_ 2 _cle Samples -
L4 o " Nu-| O+ > oN|RD
*ol o Description Qu+ | 0= | & 3% c S5 E.:L:
E: 85%| o5 |2[8 85 | % |8qZeY2Elry
ol x of | 87 |E5| ®8 | 8 | @S EEQel|<E
= 2" g 872 §|8F
[+4 :o P
N mottling and seams, discolored unsheared seam, SC/CL| Qal
S inclined 60 degrees at 69.5 feet _
1= 7 45D 127/181
. ] ceccecceccccncccccccancccanaaa — e .
' .| grades to brownish yellow (10YR 6/6), pale olive (5Y 6/4) il e 18*/18
o . and olive (5Y 5/6) =
" .| QUARTZ DIORITE; dusky yellow to light olive brown (§YR qd
B 6/4 to 5YR 5/6), moist, very weak, completely i -
weathered, highly micaceous 47|D 18" /181
ﬂ
751+ -
—_—
L 48(D 18" /18"
-1
H/
shear- inclined approximately 55 degrees, coarsely 49D 117/181 L
- A 4 crystalline with white quartz and feldspar, moderately
+ + to slightly weathered, massive below
ty
+y T 50[D] 12"/18"
J+ .
4
80— + extremely closely sheared, crushed, surfaces slicensided = s51/D 129 /37/50| 9"/18"
4= 7 -
T _
™+ g 52(D|12/23/46] 18" /181
'} -+ | irregular fracture, calcium carbonate filled, inclined =
i +H approximately 55 degrees
— —
—
—r.— = — _—
\+ 53|D|16/27/43| 18" /18"
=1 parallel fractures, calcium carbonate filled, inclined 55 to 60—
\ degrees
4 _ ]
A 54|D|17/30/47] 17" /181
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-16 ] Sheet 7 of 8

2 el o Samples
£Z| o i wu- | o+ e eN|B2
*ol 3 Description Qu+ | 0= | & 2t S e E.E
3¢ £ S5=v | © glal =3 3 c.\'%uu,u ca

-| * oc- | 8 2| ®38 o | = cal¥sy|=€
| 2 9 87|25l eF
= 3|a
\| 1.25 inch thick powdery calcium carbonate filled fracture qd o

+

inclined 75 degrees _

1
+
+ +
1
(4]
o
]

+ +

'D|25/51/78) 11" /181

+*

. 56D |27/48/68| 9°/18"

extremely closely sheared and fracture, crushed, random,
dark yellowish orange (10YR 6/6) mottling -

57[D |46/80/103 6"/18"

58|D $7/100/14p 4" /18"

-brecciated g 59(D [53/86/11% 6"/18"

TR RS

60|D 4"/18"
= 4 3 -
9514 = 61[D] 2"/18"
- t -crushed zone, extremely closely fractured and sheared -1
J+1 i |
- 4 62|D 6"/18"
—1+ + -
b
1€T -
1+ 4 7] 63|D| 157/18"
dF 4 -
4+
ihgy |
..4_+ - L]
A 64|D 9"/18"
on—l +

A" A4
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-16 Sheet 8 of 8
2 el o Samples .
£ 8 e wa-| o+ > eX|TA
ol o Description Qu+ | 0= | & 2% ¢ 2AEZIGE
T E: 823 | o5 | ol 23 ¢ | =H3cNY
ol x - | @ El% =9 o |SXltvypalce
>l = °F1 8 |52 =S S |eCpcavll=e
- = 9 o le§|8F
® “O|a
T'_'f‘ QUARTZ DIORITE; dusky yellow to light olive brown (5Y qd
4 '+ 6/4 to 5Y 5/6), moist, very weak, completely -
+ + weathered, highly micaceous
7T+ H 1 65D 0"/18"
J+ =
+
B + Sy
+
P o
Boring terminated at 102.5 feet.
N Free groundwater encountered at 47 feet. _
05 =
. "
10— =
=
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Corporation

Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-17 Sheet _ 1 of _7
Boring Location: 1822 Camino Palmero Elevation and Datum(feet): 514.5
Health and Safety: - Date Started: 8/8/92 Date Finished: 8/8/92
Drilling Equipment  Failing-10 Dot ooty P95 | B st

Drilling Method: Hollow Stem Auger g‘::;?:; of 63 3:‘:;? (tfoeet): 55.0

Boring Diameter:

7-inch

Completion Information:

Grouted to Surface

Hammer Information:

Downhole Hammer:140-1b and 30-inch drop.

Logged By:
Grant Miller

Checked By:

Paul Guptill

Samples

»

2] - s 2 n UQ T~
£ o wue| o+ | & . [ 21el|&
+ - - - | ® o =N 55
agl o Description 28% | B¢ 2 8 §§ 2 |88 P2 EINT
el £ S=v| o5 [E3 7 8 |eCphcagvel-9

-| * o: [ 3|F (5] ] VM| B2
< - @ o £§5|3F
~ o
V" *-"| SILTY SAND; yellowish brown (10YR 5/4), dry, medium SM Qal
4.0 dense, fine- to coarse-grained sand, trace gravel,
: massive, friable
o .
37 b = 1[D]| 8/10/18 | 18" /18"
1 ‘ . -
1. 1 2 [D| 5/12/16 | 13"/181
A d
++
18 g 3 [D] 8/12/12| 12"/18"
i - -
n 4 [D]11/11/14] 18" /18"
H——
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-17 Sheet 2 of 7
2 _cle Samples -
£l o .. we-| o+ > oX|B2
+ol 5 Description Oue | 0= | ¢ 3% [ 2JEYISS
g woa | —c | ¥yl BE 9 |ga»=HIEINT
af| £ S—u| 05 |Q|a| =32 2 [N ced= 5l
8+l £ o-| &7 |53 =8 | § |2 hERNR|<E
- @ o 3= o (¥} TR o * o-—
- 2 o avles5|ex
in & :U [-*]
0w SILTY SAND; yellowish brown (10YR 5§/4), dry, medium SM Qal
1 - dense, fine- to coarse-grained sand, trace gravel,
: massive, friable
_: * () grading to dark yellowish brown (10YR 4/4) to yellowish 5 D] 8/12/12| 16" /18"
d e brown (10YR 5/4)
- 6 [D| 8/10/12|16"/18"
49
7 7[D| 8/11/14| 18" /181
-‘!\—/"
15— 1 + | -weathered, plutonic clast to >2.5-inch in size =
-+
i 8 |D|11/14/18| 14"/18"
S
-T' -weathered, plutonic clast >2.5-inch in size
+4
Tt 9 [D| 8/12/12|17"/18"
1:9
10 10[D|10/10/10] 15" /181
Po
L e A N 11[{D|10/10/11 18" /18"
- " {slightly moist, some very coarse-grained sand, trace gravel,
T. 0 massive, slightly micaceous
1.7 12[D| 8/10/10|18" /18"
7] 13{D| 8/8/8 |16"/181
clay content increasing
14[D| 8/12/18| 16" /18"
o W ~d




= The Earth Tech
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-17 Sheet _3 of 7
2 el o Samples
£Z| © v-| @ > o[22
+ol 3 Description Do | 8= | ¢ 3+ 2le¥|SE
o o o] noao - Ul o = [ o [ g o w ~
Y| £ S—o | 05 Qg =3 2 |88 2ads Sty
o¥| * o-| @ El>5 o8 o B GEHwdISE
-— = (T pe ] [ (& ] O -t -
- - [ 2o 5|9
x R IEs 3
. {SILTY SAND; yellowish brown (10YR 5/4), slightly moist, SM Qal
= s medium dense, fine- to coarse-grained sand, some  _|
¢ & very coarse-grained sand, some clay, trace gravel,
1 - massive, slightly micaceous i -
5 15[D| 8/12/12 18" /18"
. q CLAYEY SAND; yellowish brown (10YR 5/4) to brown sC 16[D| 8/10/16| 18" /18"
_ 0 . (7.5YR 4/3) slightly moist, medium dense, fine- to _|
) coarse-grained sand, trace to some gravel (plutonics)
- . d -~
T :.o‘ l 17[D | 11/12/12{ 17 /181
L.
301 — .
—— ot
_~ - CLAYEY SAND TO SANDY CLAY; dark brown {7.5YR SC/CL 18|D| 7/8/14 | 18"/18"
4= 3/2), very clayey, paleosol _
1= 4 -
— 19[D12/17/13 18" /18"
7 | =1 -charcoal fragments = 20[D1 7/9/11 | 18"/18"
35 = ] 21[D| 7/10/19| 18" /18"
| ] CLAYEY 'TO SILTY SA-ND;'yellowish brown (10YR 5/4), _ SC/SM
- moist to very moist, with less clay
T iy 22[D| 8/10/10 18" /18"
o1 7 23D |12/12/15| 18" /18"
=— | CLAYEY SAND; dark brown to dark reddish brown (7.5YR-] sC 24[D] 12/21/35| 18" /181
. 8/2 to SYR 3/2), slightly moist, with high clay,
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-17 | Sheet 4 of 7
2 el o Samples -
£L| o S wo-| o+ > oN|BD
tol o Description Ou+ | 0= | L 2% L 2IeT|GE
¢ weoa | —c | Yol BE Y loga»=HIEINS
vl £ OS=0 | 05 | Q|| =2 2 |eStndtSlew
ol| + o-| @ El5 mf8 o | 5EQwe(EE
= | o S|= (&} 0 A=t -
- Z [ A le 5|9
, & Eo|m
7 paleosol SsC Qal
—— | CLAYEY SAND; dark brown to dark reddish brown (7.5YR_|
. 8/2 to 5YR 3/2), slightly moist, very clayey, paleosol
1T— § 25D |29/30/32{ 18" /18"
‘/
"—1“ T 26[D|14/23/30| 18" /18"
o -
1— 7 27[D | 42/30/33| 18" /18"
a S~ |
\.
45— — —
1
28|D|25/80/56] 18" /18"
s By -
|___. | grades to yellowish brown (10YR 5/4) to brown (7.5YR 4/8)
1= - with some olive gray (5Y §/2) mottling -1
7] o T 29[D|18/27/32| 18" /18"
1 J
10 1 i
e 30[D|25/26/26] 18"
10. ] .
LT a A IO = = .
- ' | moist to very moist, fine- to very coarse-grained sand, trace s1(D}18/18/20] 18
. to some gravel up to 1/2-inch in size, massive -
-0
1. 1 32{D|18/27/40 18"
0 g
T o= 7 33(D|18/30/32| 18" /18"
4 .
- ! grading to brown (7.5YR 4/3), dry to slightly moist 34|D|22/25/40) 18%/18
a4 g
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 J Boring Number: B-17 Sheet 5§ of 7
2 gl o Samples g
£Z| o . we-| o+ > 0|22
+9l 5 Description Qu+ | 0= | & 3¢ 5 ZAEY|GE
adl o Omomw | —c | Qg B g |gaP=H2eNS
el £ OD—0| 05 [Qfg| =3 3 |ex % o
ok * o-| @ E|5| =0 0 | B2 wo|c
- - | o 3= o 0 Co_+| =&
- 2 o avles§ler
-+ | CLAYEY SAND; brown (7.5YR 4/3), dry to slightly moist, SC Qal
I S medium dense to dense, fine- to very coarse-grained
T sand, trace to some gravel to 1/2 inch in size, massive
= 7] 35D |14/15/35| 18" /181
1.7 7 36(D|15/15/30| 18" /18"
gy 7 37(D| 25/7/34|16"/18"
60— — =
0 "] CLAYEY TO SILTY SAND; yellowish brown (10YR 5/4) SC/SM 38D | 42/32/40{ 18" /18"
B L with olive gray (5Y 5/2) zones, trace to some _
- weathered plutonic clasts to 1/2-inch in size
7 .
‘To'f-. 7 39|D|15/30/42|17.5"/18
i ‘, i n
7 T 40[D|15/32/40| 16" /18"
65— — | - 41[D | 40/47/50| 18" /181
-+
|+ 4
- —
. 7 42[D | 44/50/55| 18" /181
4 ;" -weathered, friable rounded plutonic clast up to 5-inch in
] sige
! ~ —
- | SILTY SAND; yellowish brown (10YR 5/4), very moist, SM 43[D| 34/47/50| 16" /18"
o medium dense to dense, fine- to coarse-grained sand,_|
trace fine gravel up to 1/4-inch in size, trace to some
b= clay, massive _
©-d N 44|D|15/18/31) 11/181
20 * N
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 ]Boring Number: B-17 ] Sheet 6 of 7
7 el o Samples
2| 8 v | o+ ) o N b
*3l 5 Description Ouw+ | 0= | L 3% c 2AeTiGE
8e| £ S5—o| o5 |olg| 23 > | 8% &£
ol + o-| @ El>S ol o | gl KEgwolcl
== «-| o 3= o 3] Q_+ =€
- = ] ¥o0cE|D
x 2 313"
.- | SILTY SAND; yellowish brown (10YR 5/4), very moist, SM Qal
. . medium dense to dense, fine- to coarse-grained sand,_|
3- R trace fine gravel up to 1/4-inch in size, trace to some
o Fo clay, massive o -
0 45|D | 18/24/38| 20" /20"
- -_.l grades to olive (5Y 5/6) and yellowish brown (10YR 5/4) -
T 7 46|D| s2/36 |12"/12"
— ~| SILTY SAND TO CLAYEY SAND; yellowish brown (10YR | SM/SC
4 - 5/4) to brown (7.5YR 4/3), moist, dense to very _ |
= dense, fine- to coarse-grained sand, some fine gravel 47|D | 28/29/48| 14" /18"
N upto 1/4-inch in size a
—
75 i -
~—
== o 7 48[D| 55/75 |12"/121
— | contact inclined 30 degrees
. | SILTY SAND; yellowish brown (10YR 5/4), slightly moist, SM
_0 o very dense, fine- to coarse-grained sand, some gravel_| -
'\\ 7 49[D [68/175/57 11" /11"
a N -fracture inclined 60 degrees, moderate brown discoloration B
rec
[o)
10 o =
B 2 1 50[D |72/180/3] ¢"/9"
o0 very coarse-grained sand, some gravel to 1/2 to 8/4-inch in
4 0o size =1
O - -
80— P ] 51[D| 58/100 |12"/12"
o -
D. 4
g 1 52[D| 250/6" | 4"/6"
. .O
S !
‘| CLAYEY SAND; brown (7.5YR 4/3), slightly moist, very SC 53 _15-32/100/4' 18" /18"
_ - dense _
. 1
- o} -
54|D| 160/6" |18.5"/18
&5
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-17 Sheet 7 of 7
2 | o Samples
£31 0 o g wu— | o+ > Nga
=%l 5 Description QOu+ | 0= | L 4= c 218 Bk
ol 2 gag| < |8l 3E 9 | o~ Q5= |WE
[T S50 95 (2la| =3 > 5 - Cl>
oc| + o—-| o >3 =8 <] c'\B‘goﬂ cg
o= “«| o Ry o 0 |E~¥YPCA_+|=E
a 3 ] o o—
€| |28/
CLAYEY SAND; brown (7.5YR 4/3) SC Qal
grading to yellowish brown (10YR 5/4) and brown (7.5YR
T 4/3) T 55[D| 47/100 |12°/121
grading to brown (7.5YR 4/3) i L el S
7 i 57[D |47/98/75| 6" /18"
% dark brown (7.5YR 8/2) to dark reddish brown (SYR 3/2)
1 T 68D | 30/31/40{ 18" /181
CLAYEY SAND TO SANDY CLAY; brown (7.5YR 4/3) to | SC/CL
A moderate reddish brown (10YR 4/6), slightly moist, _|
dense, fine- to coarse-grained sand
g R 59(D| 30/38/60/ 18°/18°
7 7] 60|D | 28/38/40| 18" /18"
95 - | coccccsccccocncocccoccccccnccsaas — S ———
grading to brown (7.5YR 4/3) and yellowish brown (10YR 611D]28/30/3% 1 /25
with light olive gray mottling, irregular patches and streaks 621D 20/35/42)18%/18
- -
. T 63[D|20/41/52| 18" /18"
Boring terminated at 99.5 feet. B
an Free groundwater encountered at 55 feet.
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-18 Sheet 1 of 4
Boring Location: 1829 Camino Palmero Elevation and Datum(feet): 514.0

Health and Safety: -

Date Started: 9/3/92

Date Finished: 9/3/92

viis . . Total Depth to
Drilling Equipment: Failing-10 Depth (feet): 50.0 Bedrock(feet):
Number of 30 Depth to

Drilling Method: Hollow Stem Auger

Samples:

Water (feet): 48.5

Boring Diameter: 7-inch

Completion Information:

Grouted to Surface

Hammer Information:
Downhole Hammer:140-1b and 30-inch drop.

Logged By:
Grant Miller

Checked By:

Paul Guptill

Samples
D <] (4] Q|
o -0 | - a [N ~
EXL o wveol B+ | & - T 2lel|E
=t = .. Tle 3 (7] QJ3+-|WeE
ad o Description Sek | 2¢ 2 -4 _og 3 2% 2;“';‘6 Y
I8 £ o-u| o5 J = o |elhEgrg|ce
N ozl & 3+ o $ et |2 E
i @ O IE5|&F
(&)
v SILTY SAND; brown (7.5 YR 3/2) SM | Qal
- e
54 yellowish brown (10YR 5/4); dry, medium dense, fine- to 1 (D] 9/10/12 | 16" /18"
, S very coarse-grained sand, trace fine gravel, non
A= plastic fines, massive, very friable, micaceous -
. ./P -
- ‘\‘j'/. ~ —
i 2 |D|10/11/11]12" /18"
. 7 3 [D|12/15/11| 11/18"
A - 4 [D|10/10/10| 16" /18"
. [Z=|SILTY TO CLAYEY SAND; see below SM/SC f10/ /
10
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-18 l Sheet 2 of 4
2 el o Samples N
£Z| o . wo-| o+ b X872
ol o Description Qu+ | 0= | & 2% & 2|6 .
4 Oaoam | —C 0| 0§ 9 1 oA 2EINT
ud| £ S=0| 05 (Qla| =2 2 | 8% L6lco
ac| + o-| o~ |El5 =2 o | B E2feelc
=== «| o 3|2 o 0 co_+|=E
~ = o SYeEl®
[ = 3|8*
© __|SILTY TO CLAYEY SAND; brown (7.5YR 4/3); moist, SM/SC| Qal
) e medium dense, as above and friable i
1 7 5 [D}12/12/12| 15" /18"
—L_; T -
. — grades to yellowish brown (10YR 5/4)
4. - -
() d ®
-9 6 [D]12/13/14{ 15" /181
| SILTY SAND; yellowish brown (10YR 5/4), dry, medium SM 7 [D|22/24/25| 16" /18"
N dense, fine- to coarse-grained sand, trace very _
. coarse-grained sand, trace to some non plastic fines,
15— : massive, very friable o
1. .- 7] 8 [D|13/15/15| 16" /18"
.| SILTY TO CLAYEY SAND; yellowish brown (10YR 5/4); | SM/SC
A, vl slightly moist to moist, medium dense, fine- to
- '_ coarse-grained sand, trace very coarse-grained sand,
B N trace gravel, non to low plastic fines, massive, friable, _| -
“ O E micaceous 9 |D|15/18/21| 15" /18"
4 - -
= 10[D | 14/20/24| 14* /18"
20 ] 11[D|25/18/30{ 15" /181
L -
(‘-‘, *’| ~quartzite clast, rounded
1. - 7] 12[D| 8/17/15 | 12*/18"
-1 : ’ —
’ .‘.- increasing clay content, less friable SC/SM 13[D] 15/20/25| 17" /18"
i ‘. -. N -
i 7 14[D|12/16/18| 14" /18"
AL e
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-18 | Sheet 3 of 4
2 c| o Samples -
£l 8 . we—| o+ > oN|BTD
+o| 5 Description Ow+ | o= | ¢ 3+ [ -8 § 95 32
§9| 2 Q58| o5 (8¢ 25 | ¥ |gapHit(\Y
o%| = o2| 8 |88 =3 o [BTSEHwSICE
= “«|lo |3 o ¢ e
x . £§ ar
[ [SILTY TO CLAYEY SAND; reddish brown (5YR 4/4), SM/SC| Qal -
e slightly moist to moist, medium dense, fine- to
.~ coarse-grained sand, trace very coarse-grained sand,
o= trace gravel, non to low plastic fines, massive, friable,_| -
— micaceous 15D 12/15/18] 10" /18"
_|-=—| -(darkens downward) _
T - 7] 16[D|17/16/28| 16" /181
T
= 7 17[D|17/21/17] 14" /18"
1) R (I (O -
* - .| with dark brown (7.5YR 3/2) mottling
T 7 18|D | 12/12/12| 18*/18
.#y. ---------------------------- -
—_-_| grades to dark brown (7.5YR 3/2), moist, paleosol
p— —
— 1 19(D|10/10/15| 16" /18"
- -
E P 7] 20[D| 5/8/18 |15"/18%
35 .7 "] SILTY TO CLAYEY SAND; yellowish brown (10YR 5/4) SM/sC 21[D|13/18/20| 16" /18"
q* with moderate brown mottling, moist to very moist, _|
'o ‘ medium dense, trace to some gravel to 1-inch in size
. 50
':O 7 22D | 25/25/20{ 18" /18"
i
1 . 23[D|18/30/30 22" /22"
— CLAYEY SAND TO SANDY CLAY; dark reddish brown SC/CL
_ = (SYR 38/2); slightly moist, dense to very dense, fine- _
— to medium-grained sand, trace coarse- to very
 — coarse-grained sand, medium plastic fines, massive,
- micaceous; paleosol
an b -

=V
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 ] Boring Number: B-18 | Sheet 4 of 4
7 el Samples
££ g m?-g o+ > Q:Q T~
>89l 5 Description Qu+ | 0= | & 3+ M oo [
ogl O woao | —c | 99| BE ) = e | ]
Ue| £ S—0u| o5 |2 b > | BRI+ ElR
¥ o | 87 [El5 =3 | 3 |BE5EQws|ce
", | o 3= (& [ =l
- = ] 3¥1eE|®
@ 3|8
— ] CLAYEY SAND TO SANDY CLAY; dark reddish brown SC/CL| Qal |24|D][30/40/55] 23" /231
_F,N\_.; (5YR 38/2); slightly moist, dense to very dense, fine- _|
By to medium-grained sand, trace coarse- to very
d coarse-grained sand, medium plastic fines, massive, _|
micaceous; paleosol
© .7 [less clay R 25D | 25/60/35/ 18" /18"
I _ 26[D|27/50/60| 18" /18"

CLAYEY TO SILTY SAND; brown (7.5YR 4/3) to yellowish| SC/SM
R brown (10YR 5/4) i
V5] 27[D| 15/22 |11"/121

45 o] =
15 % 1 28(D | 14/25/25| 18"/18"
e s vy |
N\ |
- \ \1: -weathered plutonic clast - 20[D|14/24/25| 18" /18" )
T+ | grading o yellowish brown (10YR §/4) with light olive gray |
= mottling =]
7] ¥ 7 30D |15/18/30| 18" /181
50

Boring terminated at 50 feet.
Free groundwater encountered at 48.5 feet.




S=s The Earth Technology
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-19 Sheet _ 1 of 4
Boring Location: 1829 Camino Palmero Elevation and Datum(feet): 512.0
Health and Safety: - Date Started: 9/10/92 | Date Finished: 9/10/92

rye ] . Total Depth to
Drilling Equipment: Failing-10 Depth (feet): 50.0 Bedrock(feet):

- Number of Depth to
Drilling Method: Hollow Stem Auger Samples: 30 Wart,er (feet):

Boring Diameter:

7-inch

Completion Information:

Grouted to Surface

Hammer Information:

Downhole Hammer:140-1b and 30-inch drop.

Logged By:
Grant Miller

Checked By:
Paul Guptill

Samples
D [ = (3] o b -]
o | - > 0N ~
£3| ne-| o+ | & - 5 ZAEC|GE
=t = .. s - ol 3 (7] QJQsL|WE
el 2 Description Bow .‘35 %5 _o§ 2 | 8% Z’;t:"é Yo
g<| £ S50 85 (52 = 0 |zl AEawelse
b sl & |2 o $ g E| 2L
- (3 O IE5(3+
R (5]
SILTY SAND; yellowish brown (10YR 5/4); dry, medium SM | Qal
- dense, fine- to very coarse-grained sand, trace gravel;-
non plastic fines, massive, very friable
L 7 1[D| 8/9/9/ |13"/181
=9 i
10 d i
T c 1 2 [D|10/10/10 16" /18"
Pk
M-
o= ] 7 s [D]10/12/13] 17 /18"
i |
— -. a —
—9-’: brown (7.5YR 4/3) to yellowish brown (10YR §/4), 7 sM/sc 4 [D|12/10/11] 14" /18"
o We. increasing fines, cohesive, less friable
v




== The Earth Technol
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@ Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 |Boring Number: B-19 | Sheet _2  of __4
2 el o Samples -
£Z| o . nwu-| o+ -} o8P
29l o Description Que | 0= | & 3t 5 2 < WL
g £ 833 o5 |82 23 > |83 eHsSIty
Bl oz | & |57 =8 8 |2 heaellzE
o =~ 0 3¥e§|8F
0 — x = 9 -]
TV 1 - U [ SILTY SAND; yellowish brown (10YR 5/4); dry, medium SM Qal
i dense, fine- to very coarse-grained sand, trace grave
40 d 1|
— non plastic fines, massive, very friable
0 | friable 5 [D|10/11/11| 16"/18
4 ¥ G -
- O ] -\' o
_'—O very friable, less fines (trace to some) ¢ [D}1aas/1 18" 15
T 7 7D |15/15/17] 14" /18"
15" -
s 7 8 [D|11/12/18| 147/18"
Ho. .
B -
_' O more fines, somewhat cohesive, less friable
1= _ 7] 9 [D|15/16/18| 16" /18"
—-U CLAYEY SAND TO SILTY SAND; yellowish brown (10YR | SC/SM
41— 5/4); slightly moist to moist, medium dense to dense,_| -
— fine- to coarse-grained sand, trace to some very 10{D|13/14/16| 17" /18"
== coarse-grained sand, trace gravel, slightly plastic
— fines, massive, weakly to non friable
i e :
207 = 11[D|11/12/15| 10"/18"
1 g 12{D|12/18/12| 17 /181
- o o
10 7 18[D|18/13/18| 18" /18"
. 7 14D |12/16/20| 15" /181
25



= The Earth Technol
] Corporation Y

Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-19 Sheet 3 of 4
2 el o Samples -
£l o - wo-| o+ - X[
el = Description Oue [ 0= | & 3% 2 2AEYISE
adl o waoa | —c | 99| BE 9 | o d3EINS
S| £ 820 | o5 (ol o3 > |8 a2t (r
8«| £ o-| @ E5 o8 S ShEHwd|CE
- 2 o O aC| D
(2 o 23 L L
.| CLAYEY SAND TO SILTY SAND; yellowish brown (10YR | SC/SM| Qal —
i ’ 5/4); slightly moist to moist, medium dense to dense,_|
fine- to coarse-grained sand, trace to some very
) coarse-grained sand, trace gravel, slightly plastic -
] fines, massive, weakly to non friable SC 15|D|10/12/22| 15" /18"
4 - | CLAYEY SAND; brown (7.5YR 4/3) -
e e R . . i
~—— grades to dark reddish brown (5YR 3/2), slightly moist,
T dense, fine- to coarse- grained sand, trace very = = ——
U coarse-grained sand, medium plastic fines, massive, 16|D10/12/20) 18°/18
T porous; paleosol =
e 7] 17{D|15/20/30| 18" /18"
30 _"—'\ % =
=
T 7] 18[D | 27/30/25| 18" /181
= lightening in color .
- 7] 19D |17/30/25| 17" /181
grades to dark yellowish brown (10YR 4/4), some very
- ut coarse sand, trace gravel =
T 7] 20(D|14/18/18| 18" /18"
i B T
e
[m—=—] CLAYEY SAND TO SANDY CLAY; dark reddish brown SC/CL
35 = (5YR 8/2), very clayey, trace gravel; paleosol ||
ot 21[D|18/25/31] 18" /18"
7 . .| -darker (6YR 3/2) interval m
s 22{D |15/31/32| 18" /181
g, N 23(D|12/22/27| 17 /181
VS~
= R — 7
| grades to dark reddish brown (5YR 2.5/2 to 5YR 8/2),
5 paleosol -
T T 24[D|10/18/30| 18" /18"
A , —r

VvV
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-19 Sheet
2 el o Samples -
£ o . L nu- | o+ > 0|82
+9l o Description Qu+ | 0= | & 2t 5 2|6 E
g&| £ 823 | o5 |2lg 25 | 2 |9%Y2Ery
oc| + o-| @ E|5| ol o B 52Qwe(ce
- “[® |2F ° ] I c| 2=
€| [S]28|8"
"1 J CLAYEY SAND TO SANDY CLAY; dark reddish brown SC/CL| Qal
1 e (5YR 2.5/2) to grayish brown (S§YR 3/2); paleosol _|
), 7 25[D | 10/25/36| 18" /181
o TS SR ———————— -
JO . | grades to dark reddish brown (5YR 3/2)
P -
i T 7 26D |15/28/30{ 18" /18"
—| CLAYEY SAND; olive gray streaks and patches, overall SC

grades to brown (7.5YR 4/3), trace weathered
plutonic clasts, some coarse-grained sand, massive

27/D | 20/30/50| 18" /18"

N >
-

45—, . ) —
'@' . 7] 28D | 22/26/28| 18" /18"
Og
o CLAYEY SAND TO SILTY SAND; yellowish brown (10YR | SC/SM | 20D |16/25/42| 18" /18"
g 5/4) i
0
— O 0 -
-4_—1_-. 7 30(D | 16/25/36| 18" /18"
50T Boring terminated at 50 feet.

No free groundwater observed.




== The Earth Technol
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-20 Sheet _ 1 of _4
Boring Location: Camino Palmero Elevation and Datum(feet): 509.5
Health and Safety: - Date Started: 10/7/92 | Date Finished: 10/7/92
o s : Total Depth to
Drilling Equipment: Failing F-10 Depth (feet): 50.0 Bedrock(feet):
. ) Number of Depth to
Dn]lmg Method: HSA Samples: 30 Water (feet):
Boring Diameter: 8" Completion Information: Grouted to Surface
Hammer Information: Logged By: Checked By:
Downhole Hammer:140-1b and 30-inch drop. . |
Grant Miller Paul Guptill |
Samples
) cl| o alo
o = = a o ~
£L| o wel | o+ §lol 3+ 5 3,-\;5 Lﬁ_&
a3 o Description Beom| 2c |2la| 25 2 |88 eyttt
V| £ D>—0| 05 | E[D =o O | gl BcalVau|=-0!
ool + o= o 2-| 2o S g4t |oE
=t “|© @ o [£§|3-
o
& __| SILTY SAND; dark yellowish brown (10YR 4/4), dry, SM Qal
M~ medium dense, fine- to coarse-grained sand with _
v some very coarse-grained sand, trace gravel, trace
490 ~ cobbles (plutonics), non plastic fines,micaceous, _
= - massive, very friable
g
PR T
- .'° ", —
1= 4 _
g 7 1 (D] 9/12/12|17"/18" 7:49
- —."; -
1= - —
o' - -
o 2 [D]10/15/11f 15" /18"
—= ;: ‘ .c -
Jo. ': -
7 ] CLAYEY SAND; dark yellowish brown (10YR 4/4), dry, sC 3 D] 8/10/12| 12" /18"
=0 medium dense, fine- to coarse-grained sand with very |
L. coarse-grained sand, low plasticity clay
4= -
7] ' SILTY TO CLAYEY SAND; see below SM/SC 4 [D| 9/9/12 | 14"/18" 7:59

L o
D
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-20 | Sheet 2 of 4
m
2 el o Samples _
£5| 8 - wu- | o+ > > |0X[|272
t9| 35 Description Ou+ | 0= | C e 2AEYISE
adl o waer | —c | 9g| BE 9 |gAaf»HZTINS
| £ SD—0| 035 [Qg| =2 3 |88 End%Glce
o%| * o-| @ E>5 oS 9 |eCEcarli-e
~ - | © S|= (&) (¥) oA=¥l o~
3 2 ] a’le g o~
[WaY i z(_) o]
TV 1e ‘|SILTY TO CLAYEY SAND; dark yellowish brown (10YR SM/sC Qal
i 4/4), dry, medium dense, fine- to coarse-grained sand|
. with very coarse-grained sand, with thin, cohesive,
e less friable intervals A |
. §|D| 9/10/15| 15" /18"
o .
. .
= cohesive interval =4 6 D] 10/12/12 18" /18"
e = -
1:-e 7] 7 [D|11/13/15| 14" /181 8:10
1s p -
Q
154° - —
i g o _ u
¥ ==| cohesive interval 8[D| 9/9/9 |13"/181
."‘-.
1--- _ N 9 [D| 8/8/14 |15"/18"
T & -
=P -
- ':..', dark yellowish brown (10YR 4/4), slightly porous, increasing 10[D| 7/8/10 |14"/18"
[ clay content, trace gravel, less friable -
207 . I 11[D| 8/11/10 14" /18" 8:30
F=F -
W | grading to brown (7.5YR 4/4), increasing clay content 12|D|10/12/12} 16°/18
7 . -'5' CLAYEY SAND; brown (7.5YR 4/4), slightly moist, dense, sC 13[D| 6/8/11 | 13"/18"
4= fine to very course sand, trace gravel, porous, clayey _|
‘.g
—1: § -
1= ] 14[D| 9/8/16 |18"/18"
N

N
un
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wsw Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-20 | Sheet _3 of 4
2 el o Samples n
£2| © .. we-| o+ > oN|BD
'9l B Description Ow+ | 0— | C 3% c | Y LEE
agl oom | —c (3o D5  loa=HZENY
g8 £ 55| 87 |28 23 | 3 |8SErygas|ce
- “ | o =] o P =
= = o ole§lor
@ £8|a
< CLAYEY SAND, grades to dark reddish brown (5YR 3/2) at sC Qal
_ 2.5’, increasing clay content, trace roots, paleosol
g e T 15[D| 9/16/16 | 14" /181 8:45
)
= ... 1
e
y e 7] 16D | 6/12/17| 18" /18"
. T - | .
7 . | grades to dark brown (7.5YR 3/2), increasing sand content, 171D 11/18/34) 3T /18
v e abundant roots =
30. dark brown to brown (7.5YR 3/2 to 4/3), dense to very ]
o dense, fine- to medium-grained sand, some very
= = coarse-grained sand, trace angular gravel (up to 1" - ] wivad .
s diam.), medium plastic clay, trace roots; brown below 18/D|11/18/2518"/18 552
185 = 30.5, increasing gravel content n
T '.‘ """""""""""""""""""" n T | " "
?‘-'I-—‘ grades to dark reddish brown (5YR 3/2), decreasing 1§D 1e/as/zs 18/18 - -
i CO coarse-grained sand, increasing clay content, paleosol
S
—Sv: Y —
o B
_ 5 e - —
e 20|D| 8/18/23| 18" /18"
Trad ]
g
s .- -
-
— ~ —
35 h.“"' 21D |17/27/39] 18" /181
4= .:4 -
i =
o -
v
d B S e e o e e ] | " e X
e 1 grades to brown (7.5YR 4/3), scattered weathered plutonic 23D |20/50/45 18°/18 9:20
B clasts to small cobble size -
21y
To
ol e - =
- 23|D|13/25/40| 17" /18"
Hdo-= -
-
1.0 n
.- 1 24[D | 23/35/50| 18" /181 )
.
=V
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-20 [ Sheet 4 of 4
” cl o Samples
£+ g m;-g .EM- > o -
Yol 3 Description Ow+ | 0= | & 3% ZALTISE
Qg 9 oo | —c | ¥g| BE [T IR Tt = Bl L o
8«| £ S=0| o5 |9 =3 2 |eSEndt§lcw
l o sl & El2| =8 8 |l bcanlize
i =~ ] SVes(o=
*. -| CLAYEY SAND; brown (7.5 YR 4/3), slightly moist, dense sC Qal
I8 to very dense, fine to medium sand, trace to some ]
S very coarse sand, scattered, weathered plutonic clasts J
=" to small cobble size _
5 = 25|D | 25/33/50| 18" /18" 9:37
—f— —
o -
'y grades to brown (7.5YR 4/4), increasing coarse-grained nnd
1" and gravel content 26D 30/35/40| 17" /18"
43 -0 -
-.
1o i L
= 27D | 25/50/60| 15" /18"
J= o i
a5 - -] —
® 28D | 35/43/32| 18" /18" 10:03
-1_ 7 °| -friable interval -
4o 9 .
_ % P —
- - | SILTY SAND; yellowish brown (10YR 5/4), dry, dense, SM 29|D|25/30/47| 14" /18"
Je 3 fine- to medium-grained sand, trace coarse-grained _| = =
- sand, trace to some gravel, trace cobble, friable
g 7] 30[D | 25/28/33| 15" /18"
g=E 10:17
50 Boring terminated at 50 feet
_1 No free groundwater encountered. _
&8
- o
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@ Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-22 Sheet _1 of 5
Boring Location: Camino Palmero on Franklin Ave Elevation and Datum(feet): 490.0
Health and Safety: - Date Started: 9/9/92 Date Finished: 9/9/92
— : . . Total Depth to
Drilling Equipment: Failing-10 Depth (feet): 60.5 Bedrock(feet):
Drilling Method: Hollow Stem Auger ga‘xlxlll:)tl)ee; of 37 3:‘:;? (tfPeet):
Boring Diameter: 7-inch Completion Information: Grouted to Surface
Hammer Information: Logged By: Checked By:
Downhole Hammer:140-1b and 30-inch drop.
Grant Miller Paul Guptill
Samples
» c| o ale
A~ D =0 | - n a |¥N|en
£+l 0 nwu-| o+ | & - R N Pl
28 o Description Set | 2z | 2|8 35 S | 8q PRY2ENS
Yo | £ S5—0| o> |E|3| =3 o |gl 58 va|Eo
=N Oo-| @ 2| ®o 0 g&'s-o- oE
- sl e 2 o |I2§5|8F
o
© asphalt
i base Course _
SILTY SAND; dark yellowish brown (10YR 4/4); dry, SM Qal
| medium dense, fine- to very coarse-grained sand,
trace gravel, non plastic fines, massive, very friable
- m 1[D] 7/7/9 |14"/18%
_... 7 2 [D] 8/8/9 |15%/18"
1o A
¥ .
4--Q - L
e 3 [D| 8/9/12 |14"/18"
-ﬂD.-.: —
e 4 [D|10/12/12| 16" /181
10 '
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-22 Sheet 2 of §
2 el o Samples -
£ o .. wo- | o > o[22
*9l 3 Description Qu+ [ 0= | & - 5 A 5% E.’E
vl £ Kea| o5 | 8l¥ ©5 S | 8o Peci)Y
ol ® o o > o8 S | v Bcas|=-€
- “1° |2 o 1o C| 2=
[W.Y (1L
TU-T== | SILTY SAND; dark yellowish brown (10YR 4/4); dry, SM Qal
n medium dense, fine- to very coarse-grained sand,
T . trace gravel, non plastic fines, massive, very friable
1 5 [D| 7/10/13|14"/18"
g i) 6 [D| 7/7/10 | 16"/18"
T 7[D| 6/6/8 |16"/18"
" | SILTY TO CLAYEY SAND; brown (7.5YR 4/3), friable SM/sC
154 7
§ M 8 [D| s/6/6 |12°/18"
y "‘ grades to dark brown (7.5YR 3/2), friable, paleosol
1= .- 9 [D| 8/8/9 |17"/18"
— .| lightening with depth, becoming brown to yellowish brown
—,_‘ (7.5YR 3/2 to 10YR 5/4) 10/D1 7/14/14 | 17" /18"
20 —b . Q gravelly interval 11[D]15/15/28] 13°/18"
- O
1909
0.
o o — — e
oo brown (7.5YR 4/3), becoming very friable 12|D | 30/30/17) 14°/18
T02d
o
0.0
=5 CLAYEY TO SILTY SAND; brown (7.5YR 4/3) to dark SC/sM 13[D | 12/13/13) 16" /181
e 4 brown (7.5YR 3/3), somewhat friable, paleosol
T 14[D] u/n/nl 17 /18"
.V 4

rar=d
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-22 Sheet _3 of S5
2 gl o Samples H
£2| © .. wo—| o+ > oN|BT
*3 3 Description Qu+ [ 0= | & = 3= c bl E.ﬁ
adl o Oma | —c | %o 05 ¢ laa=H2ce\¥
vo £ S=u0| 05 |Q|a| =2 2 |8l cedt§lce
olf| + o-| ®© El3 =0 o | gl 5ealvlite
: Y= o g — o g oM 'E -
[ o 38 ar
—= | CLAYEY TO SILTY SAND; brown (7.5YR 4/3) to dark SC/SM| Qal —
JeE ¥ brown (7.5YR 3/3), somewhat friable, paleosol =
; charcoal flecks at 26 feet
™1 very coarse, relatively clean SAND, trace to some fines, 71 sp/sM 15[D |12/12/12] 12°/18"
i trace gravel, very friable N
4. . | ~clayey interval, SILTY SAND below -
7 . T sm 16|D | 13/13/18 18*/18"
+— -clayey interval -
B -l
=0 ] il
[t 17|D|15/15/22| 14" /18"
P - o
=0
307 =
SAND TO SILTY SAND; brown (7.5YR 4/3) to dark brown | SP/SM 18[D | 24/20/25| 15" /18"
N (5YR 3/4), medium- to coarse-grained relatively
clean sand, trace to some fines, trace gravel (mostly
N weathered plutonics and rare quartzite), very friable o
. 7 19[D |17/22/23| 18" /18"
1 -clayey interval -1
g 1 .| -very coarse sand interval n
| -clayey interval - —
[ cciay ey Intery 20({D|18/21/25| 14" /18"
“B=="| -clayey interval -
p—
‘ —
35 - D] /18"
L 21[D|25/33/30| 16" /18
T T 22(D | 20/25/25| 16" /18"
.‘-.. -clayey interval 1
—— A
s . 23|D{21/25/25| 16" /18"
1. 24D |27/28/30| 13" /181
AD




-
=

The Earth Technology
Corporation

Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 [Boring Number: B-22 Sheet 4 of 5§
2 el o Samples -
L2 o il I - ) oN|T~
*9l 3 Description Qus | 8% | ¢ 3¢ < ZALY|GE
a8l o Goa| —c | Slo| B5 Y |aa=HIERS
vl £ S=0| 05 |Qjp| =32 2 |eSRug=Siee
AR o-| @ ES o8 S |eCpcavlize
= “«|lo |32 ®o 0 §A=E| o=
- 2 [ o125l
[+ I:U o
SAND TO SILTY SAND; moderate yellowish brown (10YR | SP/SM| Qal
S 5/4), very friable _
— . | -fine to medium sand interval, silty
i O T 25D |20/25/21| 16" /181
-1 . " | -weathered plutonic clast -
T 7 26D | 22/35/30| 17°/181
—1. . . -
T 1 27[D|22/26/35| 14" /18"
_O‘ o -
45— Oo -weathered plutonic clasts - 2
— /
T « 7] 28D | 40/40/30{ 16" /181
-Tﬁ» -weathered plutonic clast -1
4+t . -
- 29(D | 18/28/45| 14" /18"
= [1 -weathered plutonic clast m 30D | 28/25/30| 18" /18"
AN
5077 ] 31[D|15/25/20| 15" /181
1. B -clayey/silty interval -1
—_—
¥ o b 32|D|18/32/80| 14" /18"
T B s3[D| 200 6" /6"
_D 5 i
- *"’ -gravelly zone -
=——:] CLAYEY SAND; moderate yellowish brown to moderate SC 34D 17/35/40| 18" /18"
PO ey brown (10YR 5/4 - 5YR 4/4)




== The Earth Technol
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@ Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-22 | Sheet 5 of 5§
2 el o Samples n
£2| o . wo— | o+ > N[22
*,;_'5 < Description Ou+ | 0= | L 3+ [ 2|5 E
¢ weoao | —C | 9ol BE 9 oA »>HIEINS
g9 2 5-0| o5 |2(a| 23 3 |88 [Cndh§ice
oc| + o-| o El>5 ol o | gl 588vwelte
- - | o 3= o o §3-tlo=
= ] alesS|lar
(03 }:8 o
~==] CLAYEY SAND; brown to dark brown (7.5YR 4/3 - 7.5YR SC Qal o
- 3/4)
) S 35[D|17/28/28| 16" /18"
—— SILTY SAND; dark yellowish brown (10YR 4/4), dry to SM
N R slightly moist, dense, fine- to very coarse-grained
ok sand, trace to some gravel
7 00 36D |20/28/35| 15" /18"
4.0
—— CLAYEY SAND WITH GRAVEL; brown (7.5YR 4/4) sC
7 37/D|20/70/75| 14" /18"
-_’-—
60— =~ SILTY SAND with GRAVEL; friable SM

Boring terminated at 60.5 feet.
No free groundwater observed.




Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-24 Sheet _ 1 of 5
Boring Location: 1745 Camino Palmero Elevation and Datum(feet): 486.0
Health and Safety: - Date Started:  9/10/92 | Date Finished: 9/10/92
Drilling Equipment:  Failing-10 'l‘;‘;;at‘h (oot 570 g:g:gc}(‘zfe ot

Drilling Method: Hollow Stem Auger Samer ol 35 Voot el ™

Boring Diameter:

7-inch

Completion Information:

Grouted to Surface

Hammer Information:

Downhole Hammer:140-1b and 30-inch drop.

Logged By:
Grant Miller

Checked By:
Paul Guptill

Samples
2 c o ~
o . = > 03T
£z| 8 an | 3 5l 3= | 5 ZNSTIGE
adl o Description o | 2 [ola| ©5 > | R IZHTEIRS
od £ D=0u | o5 |E|J| =8 S | pecao|-9
Qc| + -l 8 gr— L= Tx] g [TA = oE
. = 2 Q |£§|3F
R (&)
b4 SILTY TO CLAYEY SAND; dark brown (7.5YR 3/2); dry, SM/SC| Qal
4 medium dense, fine- to very coarse-grained sand,
trace to some very coarse-grained sand, trace gravel,
_ non plastic fines, massive _
. =]
- 8
577 . " 1 1 [D]10/15/20| 17 /18"
170 1
.| SILTY SAND; brown (10YR 4/3), very friable SM 2 D] 10/14/16| 14" /18"
10 o
1.0 7 3 (D] 9/10/13 | 16"/18"
Tt- o 7 4 [D]10/10/14] 17" /18"
1.0 =
v
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-24 l Sheet 2 of §
2 el o Samples n
£l o . wo-| o+ > oN|TR2
=6 Description Ou+ | 0= | & - 3= & IEY gf
ad woe | —C | 9| B 9 | gA=dIEIVS
g2 £ O5=0| 05 |Q|a| =32 2 |88 ltedt§icw
o%| * o-| @ El5 ol o |2 5Eavl|SE
- « | o 3|= o 3] g_+ =€
- = 9 a7 2 5| -
10 o« Q ]
TV 1" 7 | SILTY SAND; brown (10YR 4/8), very friable SM Qal
10 . |
oy 5 [D]12/12/14| 15" /18"
40 .
10 7 6 [D]10/10/12| 16" /18"
g+ -
7] 7] 7 [D]15/15/15| 13" /18"
15— =
1. 7] 8 [D| 8/8/10 |18"/18"
- | -clean sand
~— SILTY SAND TO CLAYEY SAND; dark brown (7.5YR SM/sC
4. 3/2), slightly moist, medium dense to dense, fine- to _|
— coarse-grained sand, trace very coarse, trace gravel,
d— massive, friable, paleosol __ -
s 9 [D] 8/10/10|18"/18"
" _ -
Tzt y 10[D] 8/10/14 |18 /18"
.. | SILTY SAND; brown (7.5YR 4/3), friable -4 sMm
20—*{ ' 7 11[D]22/18/10| 18" /18"
Yy -
\' <| SILTY TO CLAYEY SAND; dark yellowish brown to brown | SM/SC
45 (10YR 4/4 to 7.5YR 4/4) i o
:') 5 12[D ] 15/25/30] 15" /181
A @ -scattered gravel 7
= T 13[D|15/27/13{ 15" /18"
't‘* 4| -weathered plutonic clast > 2.5-inch in size =1
g 5L 7 14[D|17/17/18| 15" /18"
AL o




The Earth Technol
Corporation ey

Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-24 ] Sheet 3 of §
7 - Samples
£2| 8 05l | B > 03|22
Yol 3 Description Ou+ | 0= | & 3%t & IAET|GE
agl o weoae | —C (Yo DS ¥ |loaa=HIZIENRS
Ue| £ O—0| 05 (Dl =3 2 $ +Slcw
Qc| * o-| o E|5| =0 o | g 5eyvnelc
-~ il I 5|2 S 9 | caly|-€
o - o a-les| o
_ . = 5|
| CLAYEY TO SILTY SAND; dark brown (7.5YR 3/83), SC/SM| Qal
¥ P porous, paleosol
T 15D |20/20/21| 18" /18"
“, grades to brown (7.5YR 4/3), some very coarse-grained
=T sand, scattered gravel, porous 16|D| 20/32/22| 18" /18"
booel
e &7 17[D|17/17/25| 157 /18"
30_‘. '. '. .
0
T O 18D |17/17/22| 18" /18"
o. * | -gradational
'o. | SILTY SAND; brown (10YR 4/3), slightly moist, dense, SM
K L, fine- to very coarse-grained sand, trace gravel, non _| -
.0 plastic fines, massive, porous, somewhat friable 19|D|16/17/20| 18" /18"
—40 | ]
0
- 0 ) o
la- |
. 20[D | 18/20/25| 16" /18"
- . o
4~
) (@)
35Y . e — .
g 21|D|20/20/20| 17" /18
b
o O
Lo
- - -
o 22{D|10/16/16| 14" /181
- g . o
= - | CLAYEY TO SILTY SAND; brown (7.5YR 4/3), slightly SC/SM
d.- moist, very dense, trace coarse- to very -
R coarse-grained sand, trace gravel, medium plastic 23|D|10/17/20| 18" /18"
= T fines, massive, paleosol
= 24[D|16/24/40| 17" /18"
AN "

A




o= I'h Earth ’l‘
= Coie e echnology

Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-24 Sheet 4 of §
2 el o Samples n
£L| ° et no—| o+ » Rk
ol 3 Description Ou+ | 0= | & 54 4 ZALY|SE
adl o Qaom| —c | ¥e| o5 $ |laaP=HZce\V¥
g £ S=0| 05 |Qlal =3 3 c§if5au*5co
-l =z oz & |53 =8 S | v pcal®s(=€
~ o = o Q@ 1 cl|lo-
€ ° [23)8"
[~==[CLAYEY TO SILTY SAND; brown (7.5YR 4/3), slightly SC/SM| Qal
= moist, very dense, trace coarse- to very
coarse-grained sand, trace gravel, medium plastic
_ fines, massive, paleosol _ -
e 25[D|32/50/50{ 18" /18"
b -plutonic clast -
— 4
= i
e =
“B=—] CLAYEY SAND; dark reddish brown (5YR 3/2) to moderate] SC 26[D | 35/40/50| 17" /181
1= brown (5YR 4/4), paleosol i
—'y‘ —
e _ ||
i =% S 27|D|17/20/37| 18" /18"
.| grades to brown (7.5YR 4/3) some coarse- to very -
el coarse-grained sand below
R g )
45—
T 7] 28(D | 38/50/67| 18" /18"
- ;_ -
1= .
"~ | SILTY TO CLAYEY SAND; brown (7.5YR 4/4) with friable | SM/SC 29[D|385/45/60| 156" /18"
N o interval i = =
s 7] 30[D | 32/35/38| 18" /18"

-clayey interval

W
T
i
|
=]

31|/D|25/35/43| 15" /18"

32[D|28/36/45| 12" /181

= = |

T 33[D|s0/85/30| 7"/18"
+*." | ~friable -

— | CLAYEY TO SILTY SAND; reddish brown (5YR 4/3) SC/SM
] ;—"':— 7 34[D|28/30/35| 15" /18"




== The Earth Technol
—] Corporation s

Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 [Boring Number: B-24 Sheet 5 of 5§
el Samples
£ . w0 | e > 5 03|22
] Description Qeci o= 1§ 3c & Fo5+|wg
A« 820 | o5 |o|8] B3 > | BRITwGEE|
~ - o El o o] < b wolc
z 9 o 1g5|oF
= El|la
CLAYEY TO SILTY SAND; reddish brown (5YR 4/3) SM/SC| Qal

grades to brown (7.5YR 4/4) 35/D| 21/23 |11°/121

TV imatoss

Boring terminated at 57 feet.
No free groundwater observed.

20

A4
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-27 Sheet 1 of 4
Boring Location: 1745 Camino Palmero Elevation and Datum(feet): 474.5
Health and Safety: - Date Started: 9/3/92 Date Finished: 9/3/92
S . . g Total Depth to
sins Number of Depth to
Drilling Method: Hollow Stem Auger Samplesr: 33 Wal:er (feet): -

Boring Diameter:

7-inch

Completion Information:

Grouted to Surface

Hammer Information:

Downhole Hammer:140-1b and 30-inch drop.

Logged By:
Grant Miller

Checked By:

Paul Guptill

Samples
D
= (4] 10
-4 - - > >
£2| o wns | B+ 6lo| 2% s zngz\' I.E'_‘c:
= .. Qu+ | 0= b=
%8 9 Description ®ow | —c [2a o5 3 22 Ig;‘:;;; }:;
3« £ 2581 89 (512 =8 o |[EVPCA_Yi—g
- o = Ig o 3!—
(8]
e SILTY SAND; dark brown (10YR 3/3); dry, medium dense, SM Qal
N fine- to very coarse-grained sand, trace gravel, non _|
plastic fines, massive, roots, friable
5] ] 1 [D|40/18/18| 8"/18"
s -
4 - (-
2 [D] 5/10/10|17"/18"
1 7 3 [D|10/16/18| 14" /18"
. g (. -
- ."| brown (10YR 4/3) to dark yellowish brown (10YR 4/4), very
e friable =
T ] 4 [D| 8/15/17 |15 /18"

=g
<D




o= The Earth Technol
3 . ogy
@ Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-27 | Sheet 2 of 4
- =1 @ Samples
2| 8 woo | o+ > ik
- e '- D |8
28 o Description P8%| 2 | §lo 3c S o~ Lo 53 ;55
S+l £ S5=0| o5 |0l B3 > |8 Iedc sy
S+l £ o-| 97 |El5 =8 o0 |l 5clwl|c8
i “ o 3= (8] Q ~ - += Pr=g
o Z [ a71e 5l or
" = fola
-. - -| SILTY SAND; moderate yellowish brown (10YR 5/4); dry, SM Qal
e Gg medium dense, fine- to very coarse-grained sand,
~ - trace gravel, non plastic fines, massive, roots, friable
5 [D]| 8/18/14 |17 /181
5l
+ | .
B }\ -plutomc clast 6 F 7/8/15 15-/18'
s 7 [D|12/12/10{ 17" /181
1I5={,.
[~ | SILTY SAND TO CLAYEY SAND; moderate brown (YR | SM/SC 8 [D]10/11/17] 16" /18"
e 8/4) to moderate yellowish brown (10YR 5/4),
- increasing clay content, paleosol
9 [D]12/12/16| 16" /18"
v '. ._"
: 0 T | " L
ol 10{D|17/23/25| 15" /18
. f-‘.
% /| -scattered gravel
e @ *) -
20 11[D zo/z'r/suL 18"/18"
e =
O .| ~scattered gravel 12D | 25/30/38| 16" /181
e Ll
Y 13[D|20/27/35| 18" /181
{—=1 CLAYEY SAND; moderate brown (5YR 3/4), lightens SC
downward, paleosol -
% 14|D|20/37/40| 14" /18"
SE

-




o= The Earth Technol
3 . ogy
e Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-27 I Sheet 3 of 4
2 el o Samples -
£l o . L. wo-| o+ > o872
ol 3 Description Ou+ | 0= | & 3% c . cy SE
Qagl O neag | — Vg [+ 9 O~ |»=H2TINY
S« £ 959 99 | Qlaf =3 3 |extedL (e
8¢ £ o-| 5 =8 o |l pElwdlce
= 9 o le§ler
x =8|a
CLAYEY SAND; moderate brown (5YR 3/4), lightens sC Qal
= downward, paleosol -
— 7] 15D | 30/30/40| 18" /18"
— grades to moderate yellowish brown (10YR 5/4) to dark
1 — yellowish brown (10YR 4/2) .
f— — S
— 16|D|17/24/30| 14" /18"
- —_
=[SILTY SAND TO CLAYEY SAND; moderate yellowish SM/SC 17[D | 18/30/33{ 18" /181
[ brown (10YR 5/4), intermittently friable i
30 =
‘% T 18[D | 15/17/25| 12" /18"
1 -cohesive interval 7
—f— -
1— 7 19[D |15/25/25| 14" /18"
4 . ’;1 .
~
1+ )w -gravelly interval, friable -
74
‘i-—.—‘ 20D |27/23/25| 16" /181
7 - .| -friable interval, medium- to very coarse-grained clean sand1
359 ] I 21[D|27/18/50| 14" /18"
= -cohesive interval -1
_~' Q -
100 : i ||
OO'O ~Eeavaly interval 22[D | 28/30/38| 14" /181
1.0 ]
="’ *.1 -very friable, very coarse-grained clean sand =
T | -cohesive interval 7 23[D | 20/45/37] 18" /181
=
. | CLAYEY SAND; moderate brown (5YR 4/4 - 3/4); dry to SC
= slightly moist, very dense, fine- to coarse-grained |
sand, trace to some very coarse-grained sand, low to SC
g ——= medium plastic fines, massive, paleosol _ -
24|D 85/83/80' 18" /18"
4




Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 |Boring Number: B-27 | Sheet _4 of 4
2 | o Samples “
£L| o - wo- | o+ > oXN[BD
*3l 3 Description Qu+ | 0= | L 3F 3 2T |G E
g weow | —C | Yol BE Y loA=H2TINY
Y| £ S=0| 05 |Qlg| =2 3 |eNEndtGlee
ot * o-| 9 ES oS 8 (2 GEawllSe
— 4 | O = o O i e
- 2 o o le§5ler
o zu @
i——| CLAYEY SAND; dark reddish brown (7.5YR 3/3); dry to SC Qal
EB= slightly moist, very dense, fine- to coarse-grained _|
T~ | sand, trace to some very coarse-grained sand, low to
J— medium plastic fines, massive, paleosol _ -
— 25[D | 42/65/70| 18" /18"
§j Y 7 26D [50/85/10( 18" /18"
=,
. | CLAYEY TO SILTY SAND; dark brown (7.5YR 3/4) SC/SM 27[D| 25/40/60| 18" /18"
45— _~ -
D I brown (7.5YR 4/4) below 45.5 feet 28D 1 30/55/TH 16718
1.’ -gravelly =
o "
1-0 .
i B 29[D | 82/42/50| 15" /18"
J 7 30[D|17/30/55| 13" /18"
507 f ] 31[D|40/50/30| 16 /18"
_D_ C .
-1 O -gravelly interval -
e
D - ||
T 32[D|35/30/45| 17" /18"
40 <
oK
'O : g 33(D | 35/50/25| 17" /181
", | grades to dark brown (7.5YR 3/4) to brown (7.5YR 4/4)
Boring terminated at 54.5 feet.
. No free groundwater observed.
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-31 Sheet _ 1 of 4
Boring Location: 1745 Camino Palmero Elevation and Datum(feet): 464.0
Health and Safety: - Date Started: 9/8/92 Date Finished: 9/8/92
- 3 . Total Depth to
Drilling Method: Hollow Stem Auger gam?:; of 33 geart)g‘ (tt9eet)' -
Boring Diameter: 7-inch Completion Information: Grouted to Surface
Hammer Information: Logged By: Checked By:
Downhole Hammer:140-1b and 30-inch drop.
Grant Miller Paul Guptill
Samples
2 c O ~lo
£ 2 0 - M+ & - (8 -Alev gt
Eg J Description Gnm| 2¢ .§ ; §§ %’ 22 @;t;’:‘*& }:5
a%l = 9=0)| 00 |5 ] o @~ Cﬁ.f_‘"-—g
| * o-| @ S|~ o S oot |mE
a “|lo o Q z§ g
6 CLAYEY SAND; dark grayish brown (10YR 4/2) sC Qal
5= -s:'_ ] 1 [D|18/13/12| 18" /18"
—| SILTY SAND; dark yellowish brown (10YR 4/4); dry, SM
A medium dense, fine- to very coarse-grained sand,
trace to some very coarse-grained, trace gravel to
o o 1/4-inch in size, massive, friable _ ||
. 2 |D| 6/8/10 |12"/181
i E g
1 y 3 (D] 5/10/15 | 13"/18"
7 __ -carbonate streaks = 4D 7/7/7 |14"/181

e

<]
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-3 ] Sheet 2 of 4
2 el o Samples n
£ o - we- | o+ > eXN|82
295 Description Su+s| o= |Gl | 3E g IAEL|GE
3‘2 * 3520| o5 |9l B35 > |82 @b sSit e
ME= os | &7 |55 =8 8 |eC hcavdlZE
- 2" g 372 5| 8F
in x = [(531-]
FUT - | SILTY SAND; dark yellowish brown (10YR 4/4); dry, SM Qal
% medium dense, fine- to very coarse-grained sand,
Sy trace to some very coarse-grained, trace gravel to
A 1/4-inch in size, massive, friable i -
. 5 [D| 7/11/9 |18"/18"
| CLAYEY TO SILTY SAND; brown (7.5YR 4/3), paleosol | SC/SM 6 [D| 9/9/11 | 8*/18"
—; —_ —
g 7 7 [D| 8/8/11 |13"/18"
151" -
- 7 8 |D| 8/10/17 14" /181
 ; .
O &=
. O | grading to brown (7.5YR 4/3 to 7.5YR 4/2)
_Q- O -charcoal flecks at 17 feet = 9 'f)- 11/25/27 15'/18‘
)
- ~—-__ -
Q" Q
19 T 10(D |11/13/28 13" /181
20—, | sc/sM 11[D]20/23/35| 16" /18"
— _..\' 2 | —
* ; """"""""""""""""" 1 T | " C
—._| grading to brown (7.5YR 4/2), weak paleosol 12|D | 17/35/50| 16"/18
- T_ -porous .
o _ ||
--¢ 13|D|25/60/80| 15" /18"
{SILTY TO CLAYEY SAND; brown (10YR 4/3); gravelly | SM/SC
_ 'Q- interval, weathered plutonics, abundant very _ |
© coarse-grained sand below 14|D | 40/45/30| 15" /18"
AL




o= The Earth Technol
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@ Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-31 | Sheet _3  of 4
2 el o Samples n
£l o - no-| o+ > o[22
*9l 3 Description Qe+ | 0= | & € s I Y gk
g @ooa| —c | 9lg| BE Y |loAa»=d3CINY
Y| £ S—0u| o5 |ojg] 23 > 3 +C
oYy + O- o EJ‘ oo o) 0.\%00‘0 co
x e |I=£8|a8"
* - | SILTY TO CLAYEY SAND; brown (10YR 4/3); gravelly SM/SC| Qal
A 3 interval, weathered plutonics, abundant very _
T 5 @ coarse-grained sand below
T - 7] 15 [D|18/35/30| 17" /181
| SILTY SAND; yellowish brown (10YR 5/4), friable with SM 16[D|12/17/19| 16*/181
1 cohesive intervals A
T 7 17[D|18/21/20{ 17" /18"
30 :- -'| SILTY TO CLAYEY SAND; yellowish brown (10YR 5/4), SM/sC
o o] somewhat friable n -
TL- ™ 18(D |15/20/25| 14" /18"
g - 7 19[D | 18/18/22| 16" /18"
r—\' CLAYEY TO SILTY SAND; dark reddish brown (5YR 38/8);| SC/SM
a —t slightly moist, dense, fine- to very coarse-grained _|
s sand, medium plastic fines, porous, paleosol
1 - 7 20({D | 10/15/28 16" /18"
sy 4
3N i o e ] 21[D | 20/30/45| 17"/18"
~— "] grades to dark reddish brown (5YR 3/3) to brown (7.5YR
T = 4/3) .
R
1=l 7] 22D 10/30/45/ 16"/181
1—J 7 23[D | 20/35/60 18* /18"
= -
.|
=, = -
d‘\" ____________________________ — — -
o = grades to dark reddish brown (5YR 3/3), paleosol D] 22/ a0/58 1818
-V
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s Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-31 Sheet _4 of 4
2 el o Samples
.C" (o] m;._ .;q. ] [} N[~
+*9| 3 Description Ou+ [ 0= | L 3+ = 2ALYISE
2% o omoa | —C | Olg| BE 9 | oA =dIENS
o9 £ D=0 | 65 [(Qla| =2 2 |88 tudtGlee
% ¥ o-| @ El3 of o BT HEQultE
: &4 (L] b= ) e o (3] 03 S cl|lo-
= g [=] g ol
o|o
CLAYEY TO SILTY SAND; dark reddish brown (5YR 3/38),| SC/SM| Qal
41— paleosol -
—
" T 25D | 25/30/35| 18" /18"
| — [SILTY TO CLAYEY SAND; brown (7.5YR 4/3) 1 sm/sc
g &) DG -gravelly at 42 feet —
5 7] 26D | 35/45/40| 18" /18"
= . | CLAYEY TO SILTY SAND; reddish brown (5YR 4/3) SC/SM
——
g T 27|D|25/40/50| 17" /18"
"v
45— — —
— < SILTY SAND; brown (7.5YR 4/4), somewhat friable SM 28D | 40/50/30| 15" /18"
Jr :
- N 29[D | 22/25/38| 14" /18"
1= 7 30[D| 200/5" | s"/5"
50— © | -very friable - 31D 25/30/35| 15" /18"
-4 = -
T 7] 32(D[10/12/19| 14" /18"
= [SILTY SA)ND TO CLAYEY SAND; reddish brown (5YR SM/sSC
4/3
- T 33[D |10/28/30| 17" /18"
" 7| grades to brown (7.5YR 4/4)
Boring terminated at 54.5 feet.
= No free groundwater observed.
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-34 Sheet 1 of 5
Boring Location: 1725 Camino Palmero Elevation and Datum(feet): 453.0
Health and Safety: - Date Started: 9/4/92 Date Finished: 9/4/92
erye . 553 Total Depth to
Drilling Equipment: Failing-10 Depth (feet): 56.0 Bedrock(feet):
Drilling Method: Hollow Stem Auger SNamtl,:: of 34 32‘:;? (ti9eet): -
Boring Diameter: 7-inch Completion Information: Grouted to Surface
D hole Hammer:140-1b and 30-inch drop.
ownhole Ham P Grant Miller Paul Guptill
Samples
x c| o alo
Al D -0 - - ] 2 (¥
£4| o nwu-| o+ | & - A Ev gL
8 o Description Bew| ¢ é& 35 g SR Y2 ERS
o%| * 2521 82 |52 =8 o | ¥ pcaful-2
~| * (&) Q zl— o o (TR O-E [« =
=l i e o o £ 8 3
6 CLAYEY TO SILTY SAND; dark brown (10YR 3/3) SC/SM| Qal
5= 7 - ] 1[D] 5/9/10 | 18" /18"
- ' -
- [ SILTY TO CLAYEY SAND; brown (10YR 4/83); slightly = -
. = moist, medium dense, fine- to very coarse-grained aM/SG 2|D|10/11/11 12°/18
g O sand, trace to some very coarse-grained sand, trace "]
b t? fine gravel, non plastic fines, massive, friable intervals
T -
1 7 3[D| 7/8/10 | 9"/18"
4=". -
__ .
p old .y 4 [D]| 13/8/6 |10"/18"
H——
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 |Boring Number: B-34 | Sheet _2 of 5
» el o Samples
gl 8 wnl | o > 0N o
9l 3 Description Ou+ | 0= | L 3%+ 4 2AEY |Gk
adl o Oaoam | —C (9g| BE g o HIERS
el £ S—0| 03 |Qla|l 23 > | BRIPDHEEIRY
all * o=-| 97 | E5 ol o0 |2 KERwl|cE
iy o o J|= o (V) o =
4 2 o avles§lox
0 x b (__.) -]
S SILTY TO CLAYEY SAND; moderate yellowish brown SM/SC| Qal
B (10YR 5/4); slightly moist, medium dense, fine- to
S very coarse-grained sand, trace to some very
i coarse-grained sand, trace fine gravel, non plastic -
| fines, massive, friable intervals 5§ (D] 12/12/9| 10" /18"
1. grades to moderate yellowish brown (10YR 5/4) to moderate |
oL brown (5YR 3/4), paleosol .
1 _ 7] 6 [D|11/18/15| 16" /18"
= _ | -charcoal flakes -
5 sl 7] 7 [D]24/29/60| 16" /18"
"D_ " | -gravelly interval, increasing clay n 8D 23/25/25| 14" /18"
- .,-' T
2% 7] 9 [D|14/20/30| 17" /181
_——
— | CLAYEY SAND TO SILTY SAND; moderate yellowish SC/SM 10|D| 14/35/35| 18" /18"
I brown (10YR 5/4) to moderate brown (5YR 3/4),
paleosol
20_; 4 I 11[D|18/30/35| 17" /181
- — -
" " ’| grading to moderate yellowish brown (10YR 5/4) 13D 20/33/40 18°/ 18'}
SILTY TO CLAYEY SAND; moderate yellowish brown SM/SC
10 (10YR 5/4) with gravel i |
ot 13[D | 25/30/30| 16" /181
O .
0.0 - |
; 14|D|18/25/22| 17" /18"
AL




E él}le Elrtll Techlology

Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-34 Sheet _3 of 5
2 el o Samples .
£l o . wu- | o+ > eX[B7
‘5_"6 ° Description Ouw+ | 0= | C 3t c 2ET|GE
(7 nweoa -5 Yig| © 9 QA |»>H2TEINY
udl £ OD=0| 05 (9| =2 3 |ex|cedy afc
o + o-| 97 |El5 =S o |BUSEHw2ILR
= “ | © S~ o $ 15 c| o=
[ o :§ 2
O JSILTY TO CLAYEY SAND; moderate yellowish brown SC/SM| Qal ]
4 (10YR 5/4) _
T 7 15[D | 14/28/35 16 /18"
y X 7 16D 17/25/40] 14" /18"
; SILTY SAND; moderate yellowish brown (10YR 5/4), friable] SM
—_—
+ )
“\4:_1.) -weathered plutonic clast >4-inch in size . 17/D] 18/20/20| 14" /18"
0= =]
—+ CLAYEY SAND; moderate brown (5YR 3/4), paleosol sC 18|D| 23/18/24| 16" /18"
1= -
T, T 19{D | 15/25/45| 17 /181
.—'.__ grades to moderate yellowish brown (10YR 5/4)
J T 20{D | 25/25/45| 18" /18"
354 7 . 21D 41/60/70| 18" /18"
—— grades to moderate brown (5YR 3/4 - 4/4), paleosol
= N 22D | 35/50/65| 18" /181
— ——) o
Ta—] 7] 23[D|32/38/40| 18* /18"
S il
+ '{ grades to moderate brown (5YR 4/4) to moderate yellowish
= brown (10YR 5/4) -
T 7 24D |18/30/38) 18" /181
" ]




== The Earth Technol
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Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 |Boring Number: B-34 | Sheet _4  of 5
2 el o Samples H
£5| 8 o wo- | o+ > oN|BD
28 9 Description Bewl St | §lo| 2E & 2 2 W £
S« = 823 | o5 |olf o5 2182 1Z%4Y2cY Y
ol + o-| @ ElI5 ol o [ 5EHwo|ER
: L o g [ o 8 Q] '; cl| -
-
(= a =82
-.“—~ CLAYEY SAND; moderate yellowish brown (10YR 5/4) to sC Qal
4 moderate brown (10YR 4/4) .
T~ 7] 25D |25/40/37| 17" /18"
s -
T 1 26(D | 26/25/32| 17°/18"
§' grades to moderate brown (5YR 4/4), paleosol
7] T 27D |23/31/35| 16" /18"
4533 ~
=
* | CLAYEY TO SILTY SAND; moderate brown (5YR 4/4) to | SC/SM 28(D | 20/25/25| 17" /18"
4 moderate yellowish brown (10YR 5/4), slightly moist, |
Y @ dense, fine- to coarse-grained sand, trace to some
N e very coarse-grained, low plastic fines, massive _
g Al 7 20D 20/22/20] 14" /18"
R 7 30[D | 21/30/25| 16" /18"
50— . ] 31D |30/30/28| 16" /18"
7] 7] 32[D|25/30/25| 16" /18"
. 7 33[D|28/35/40| 17" /18"
) 7] 34| |s0/35/38| 16" /181
55—
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-34 | Sheet 5 of 5
7 =] @ Samples
o <
£7| 6 ol 7 xloa
*9 5 Description Quw | 8% | ¢ 3¢ 2 82|68
Um L naoa -c Bw 0: g oA~ )—lo-sc ev
g2 £ S=o| o5 (Qa| =3 3 | Sxtvdha|ce
s o e > of e SeRvwditg
3 “ | © 3= O [T o= o
. €| |oT28|ar

—- .| CLAYEY TO SILTY SAND; brown (7.5YR 5/3), slightly SC/SM| Qal
moist, dense, fine- to coarse-grained sand, trace to
some very coarse-grained, low plastic fines, massive

Boring terminated at 56 feet.
No free groundwater observed.
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-38 Sheet _ 1 of 4
Boring Location: 1725 Camino Palmero Elevation and Datum(feet): 440.0
Health and Safety: - Date Started: 9/9/92 Date Finished: 9/9/92
- . . Total Depth to
Drilling Equipment: Failing-10 Depth (feet). 545 Beiro ck(feet):
Drilling Method: Hollow Stem Auger sower ol 23 et (heet
Boring Diameter: 7-inch Completion Information: Grouted to Surface
Hammer Information: Logged By: Checked By:
Downhole Hammer:140-1b and 30-inch drop.
SRS ’ Grant Miller Paul Guptill
Samples
» c| o alo
Al D -0 | = > 7 |¥N[en
Ll © v n-—- o+ | & = Al gt
ol & e Qu+ | 0= | Sal 3¢ Y |loalp=2=(NE
g2 2 Description 233 o5 |88 =3 | 8 |SSiEedus|ty
bad O-| @ 2| 2o S oot |0E
6 CLAYEY TO SILTY SAND; dark brown (10YR 3/3) SC/SM| Qal
— —
4 - -
5 I 1[D| 6/7/7 |15"/18"
- | SILTY TO CLAYEY SAND; brown (10YR 4/3), slightly SM/SC
N R moist, medium dense, fine- to coarse-grained sand, _|
0 . low plastic fines, trace gravel, massive, somewhat
i . friable _ -
=, 2 [D| 5/5/5 |14"/18"
L 1 ]
e 3 [D] 5/9/17 | 12"/18"
4.9 N
0.
. ;;; """""""""""""" 4 [D|12/12/25| 15" /18"

$
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 | Boring Number: B-38 | Sheet _2 of 4
7 e | @ Samples
£3| 8 092 | Be > 03|27
<4l G Description Qu+ | 0= (L < = & 2T |G E
ed oaa| —c |9g| BE 9 | oA [Q3E|¥E
ga| 2 S~u| o5 |[Qja| 23 2 |eSEud%: §lco
Qcl| + (& Q El3 mo [o] m:, cg’UCE
Rl | O 3= (&) V] o =
-~ = o 210 E|D
o o =8i1ar
o . | SILTY TO CLAYEY SAND; moderate yellowish brown SM/SC| Qal -
1 (10YR 5/4) to moderate brown (5YR 4/4), slightly
o moist, medium dense, fine- to coarse-grained sand,
4 low plastic fines, trace gravel, massive, somewhat ||
‘" friable 5 [D|14/17/25| 14" /18"
' | [E R ——
7. A] grades to moderate yellowish brown (10YR 5/4), trace to
g some gravel _
P
1.0 7 6 [D]16/15/18{ 14" /181
b ] S
0.
-1~ . 0 .
O -,
- “ ] e o o i & o
". * | abundant coarse- to very coarse-grained sand (SP/SM) 7|D|12/31/2 15°/18
—~".| CLAYEY SAND; moderate brown (5YR 3/4), dry, dense, sC
1§~ S fine- to coarse-grained sand, trace very
A coarse-grained sand, trace gravel, medium plastic
o ] fines, massive, paleosol i -
— .| grades to moderate brown (SYR 3/4) to moderate yellowish 8 |D|18/22/25| 18" /18"
4 — brown (10YR 5/4) at 15.5 feet _
1= 7 9 [D|15/22/27| 18" /18"
T 7] 10{D | 12/30/30| 15" /181
. .’+ -
. +H -plutonic clast > 2.5-inch in size -
3 .\.
20~[~"TSILTY SAND; moderate yellowish brown (10YR 6/4), fine- | _SM 11[D|17/25/17| 17 /18"
i to coarse-grained sand, some very coarse-grained
L - sand, trace gravel, massive, somewhat friable
P # S s 7 12{D]15/15/17| 11" /181
. | very friable
-. ... * c n
N 0 7 13D | 20/25/20| 17" /181
- " 6 -
—° :
R R T e e = D | " of
| extramely Btie 14|D|15/17/30{ 14"/18
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-38 Sheet 3 of 4
2 il Samples
£Z| o . nwno | o > Bikh
0 5 Description Qu+ | o= Ll | 3% & ZASEIGE
g S>—u| © Q| =3 2 |88 End=Slce
a¥| ¥ o-| @ ES| m8 o [ KEReR(SE
- (T8 o = Py o O & - =
= - o avle sl o
2 =33
- *.’| SILTY SAND; moderately yellowish brown (10Yr 5/4), fine- SM Qal
i R to coarse-grained sand, some very coarse-grained
Py, & sand, trace gravel, massive, extremely friable
_O . 7 15|D | 30/25/20| 17" /18"
. o —
= CLAYEY TO SILTY SAND; moderate yellowish brown SC/SM
Jd (10YR 5/4) with moderate brown (SYR 3/4) diffuse _| ||
e mottling, dry, very dense, fine- to coarse-grained 16/D|11/11/15| 16" /18"
N sand, trace gravel, massive _
- O - : -
1. o 7 17[D | 15/15/22| 16" /18"
=="CLAYEY SAND; moderate brown (5YR 3/4),paleosol sC
304 =
j P 7] 18[D|17/25/35| 18" /18"
: grades to moderate yellowish brown (10YR 5/4) to moderate
g brown (5YR 4/4) m
5 L . -
o- 19|D|25/35/16| 18" /18"
1= 7] 20(D | 18/40/40| 18" /181
‘— grades to moderate brown (SYR 4/4 to 3/4), paleosol
35 . B 21D |25/35/48| 18" /18"
¥ i 22[D|20/28/35{ 17" /18"
.~ . | grades to moderate brown (SYR 4/4)
0 T 23(D | 25/25/30| 17" /181
— ' | CLAYEY TO SILTY SAND; moderate yellowish brown SC/SM
o %X (10YR 5/4), trace to some gravel i ||
v, 24[D|25/28/30| 17" /18"
AD -R

=V
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-38 Sheet _4 of 4
2 el o Samples N
£2| o 0= | o+ > o |82
=8 = Description Boe| 8= | ¢ 3+ & 2AeY|GE
adl o omom | —c | Yol BE g | aP=Hlc\¥
AR S5—0| 05 |L8lg| =3 > > ~CIXY
ol + o-| @ €5 =20 o |28 kelweice
- @ w [l (&) V] & -t o=
- = o Y1o0C| D
x O |=£3(ar
=o| CLAYEY TO SILTY SAND; brown (7.5YR 5/3), trace to SC/SM| Qal —
Al = some gravel i
1 -5 7 25[D | 22/75/82| 17" /18"
0. -
,\ — grades to brown (7.5YR 4/3), paleosol
T— 7 26D | 25/37/45| 17" /18"
=g k /
7] T 27/D | 20/30/27| 18" /18"
45— . -
‘:;__. """""""""""""" . s’f)"zs:w 0| 16" /18"
grades to brown (7.5YR 5/3) . /3T/40 10" 28
~+~—| -weathered plutonic clast > 3-inch in size : -
-4-‘_ <+
—1+ + -
3
j ] 29D | 25/385/35| 18" /18"
"~ ;| SILTY TO CLAYEY SAND; brown (7.5YR 5/3), slightly SM/SC
L A friable
.. O -
40
U o CLAYEY TO SILTY SAND; brown (7.5YR 4/3) 30(D |17/30/68/ 14" /18"
- -1 sc/sM
50" = ] 31[D|25/35/45| 16" /18"
[SILTY TO CLAYEY SAND; brown (7.5YR 5/3), friable, SM/SC
| O Q very gravelly intervals _ -
0ol 32|D|35/50/45| 16" /18"
—o 'O e
7 N 33[D|25/28/32| 13" /18"
. d
Boring terminated at 54.5 feet.
cc No free groundwater observed.
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-41 Sheet _ 1 of _ 4
Boring Location: 1649 Camino Palmero Elevation and Datum(feet): 429.5
Health and Safety: - Date Started: 9/1/92 Date Finished: 9/1/92
sqqs . . - Total Depth to
Drilling Equipment: Failing-10 Depth (feet): 54.5 Bedrock(feet):
Drilling Method: Hollow Stem Auger m?:; of 33 3:?;? (tfoeet):
Boring Diameter: 7-inch Completion Information: Grouted to Surface
Domeiate Fammart 40-1b and 30-ich d MR Checked By:
ole Hammer:140-1b an -inch drop.
wi g Grant Miller Paul Guptill
Samples
> c| o alo
Al D =0 | - » » |[¥N|en
= 2 wu—-| o+ |& - 4 21el|5c
88l o Description our | oz |88l 35 | ¢ |gaEH2ENS
gﬂ- f o2—0| 03 gJi -0 o v pcotof-9
bl ot o-| 9 2~ Bo o oot | o E
. *ie 2 Q :§ I
© SILTY TO CLAYEY SAND; dark brown (10YR 3/3), SM/SC| Qal
N slightly moist, medium dense, fine- to _
medium-grained sand, trace to some coarse- to very
. coarse-grained sand, low plastic fines, massive, a
scattered gravel to 1-inch in size (plutonics), friable
5] ] 1[D| 5/6/6 |14"/18"
. -
I Py 2 [B] s/ofis |13/
"' 7 3 [D| 9/10/12|11"/18"
- o -
B T o il i
IV




Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-41 | Sheet 4
» el & Samples
£ & 05 | B > o3 |Ro
+3l 3 Description Ou+ | 0= | L 2+ [ 21e¥|S5E
agl O wamo | —c | ¥lg|] BE (] agn =R LT
el £ S5—u| 05 |Q|g| =3 > | SRTWU=EIR .
ol + o-| @ El>5 of o (@ EEHwS|SE
- o ({] 3 = (8] O ~ e o= ——
= = v 8|25 8
= Olm
= . | SILTY TO CLAYEY SAND; moderate yellowish brown SM/SC| Qal
B 8 (10YR 5/4), friable a
_.' ' 'o' trace to some fine gravel, scattered clasts to 1-inch in size _| ||
SN (plutonics) 5 |D|18/15/15{18"/18"
1o s
.~ o
To - 7] 6 [D|15/18/30| 12" /181
1.0 -
s o=
—| CLAYEY SAND; moderate brown (5YR 8/4), dry to slightly|  SC 7 [D]13/18/30| 18" /18"
o moist, dense, fine- to coarse-grained sand, medium to |
low plastic clay fines, trace to some very
15 coarse-grained sand, massive, porous to 16 feet,
— paleosol
T ™ i 8 [D|15/20/30| 18" /181
_'~1
1.5 § 9 [D|15/25/30] 16" /181
« *. | grades to moderate yellowish brown (10YR 5/4), trace
e gravel clasts (plutonic) to 1-inch in size &
1o 7 10D 10/24/28 16" /18"
) i i ~ . .
- | very dense, low to medium plastic clay fines, rare gravel 11/D | 20/28/23f 14°/181
o
147 i 12[D | 20/23/25 18" /181
5 ]
0 ;1 - =
T 5 13{D]16/24/30| 15" /18"
. 7 14[D|20/25/32 16" /18"
AL L
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-41 | Sheet 3 of 4
2 el o Samples
£ © . woe | o Y ox|Ea
2% o Description Qu+ | 0= | L 3t i 218325k
el £ use| o5 | 3|2 B85 $ |loaa=HIEINY
ok ¥ o2l & I ] 2 | SNltwdhelce
19 | © 35 ,2' LT o | & 'Ec QP |=E
r = ] SMe sl
@ :8 o
- | CLAYEY SAND; moderate yellowish brown (10YR 5/4), dry sC Qal

to slightly moist, dense to very dense, fine- to _
coarse-grained sand, low to medium plastic clay fines,
: trace to some very coarse-grained sand, rare gravel |
" *| SILTY SAND WITH CLAY; moderate yellowish brown SM 15/D | 22/19/20| 14" /181
. (10YR 5/4), dry to slightly moist, dense, fine- to =

e & coarse-grained sand, trace gravel, low plastic fines,
- massive, friable -

16[D | 15/30/30| 16" /18"

. -','o 17|D|16/16/19 12" /18"

18D 15/24/26 18" /18"

—— | CLAYEY SAND; moderate brown (SYR 3/4), dry to slightly sC
~ moist, dense, fine- to coarse-grained sand, trace
gravel, low plastic fines, massive, paleosol

- 19[D | 20/28/94| 16 /18"

grades to moderate brown (5YR 4/4)

20(D | 28/40/45 16" /18"

i i Y Gt — | .
.. — grades to moderate brown (5YR 4/4), paleosol 21|D 145/105/9% 18" /181
] _
. -
1— grades to moderate brown (S5YR 3/4 to 4/4), paleosol T 22 FW/IOS/IOSIS"/IB"
=] y 23|D | 40/90/95| 15* /18"

s

SILTY TO CLAYEY SAND; moderate yellowish brown
(10YR 5/4) and becoming very coarse-grained sand _| SM/sC
with trace to some gravel to 1-inch in size

bt
24[D 32/40/121 157 /181

[~ .
‘_I'..,.

A0

TV



Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 |Boring Number: B-41 | Sheet _4  of 4
2 g| o Samples n
£l o . o= | o+ > oX|[B2
*o ° Description Ouw+ | 0= | L 3t = 2463 E.&
o g Ooa | —C (Bgl BE Y laap=-H2c\"
vl £ S=o| 95 (Qlal =3 2 eS8 Cndt§le
A%l = o-| @ 3 o8 o |BCSERwl|ER
- o o = o (4] [ TR e = o—
- = o o lesler
(2 £33
\«~| SILTY TO CLAYEY SAND; dark yellowish brown (10YR SM/SC| Qal —
- 4/4) and becoming very coarse-grained sand with
0' : trace to some gravel to 1-inch in size
1= 0 7 25[D [70/95/119 16" /18"
40 )
4 .0 i
0_ O
3l 0 7 26[D$5/120/10p15" /18"
"O - o -
47 -
4.67) - | ’
A 27D |20/40/50| 17" /18"
— | CLAYEY SAND; brown (7.5YR 4/4) SC
45—, -
] ) i ||
28D | 22/50/60| 17" /18"
I i
4-7* . |
(t+ 29(D | 23/25/45| 16" /18" )
1% |
1 7] 30[D | 45/65/70| 18" /18"
4 o
- l' . -
S0—T—"TCLAYEY TO SILTY SAND; brown (7.5YR 4/4) SC/SM 31D 14/22/44| 17" /181
- very coarse-grained sand =
Tw g 32(D [30/65/138 18" /18"
E = + | SILTY SAND; yellowish brown (10YR 5§/4), abundant gravel] SM
g -- (plutonics, quartzite) to several inches in size, friable _|
7] 7 33[D|55/55/40 /18"
Boring terminated at 54.5 feet.
e No free groundwater observed.
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-42 Sheet 1 of 4
Boring Location: 1643 Martel Elevation and Datum(feet): 418.5
Health and Safety: - Date Started: 8/31/92 | Date Finished: 8/31/92
sags . . Total Depth to
Drilling Equipment:  Failing-10 Depth (feet)y: 545 Begrock(feet):
Drilling Method: Hollow Stem Auger Somper of 33 Vo (Geety | -
Boring Diameter: 7-inch Completion Information: Grouted to Surface
Downhole Hammer:140-1b and 30-inch drop.
Grant Miller Paul Guptill
Samples
)] cl| o alo
A D —_—0 | - > a |ON|[E~
el 2 we-| o+ | & % 2lcll8e
28 Description Set!| Sz |28 35 > 18R Y2 ERxS
v?| £ S—ou | o5 |E|3| =3 9 tzb'f:cn.""'-"
Oc| * o-| @ 2I-| ®o o I st |DE
o K [ o :§ =
6 CLAYEY TO SILTY SAND; dark brown (10YR 3/3), dry to| SC/SM| Qal
N slightly moist, medium dense, fine- to very _
coarse-grained sand, low plastic fines, trace gravel
i (weathered and plutonics), massive, porous, friable _|
5. . I 1[D| 8/8/8 |17"/18"
-'9'-.. _
P 7] 2 [D| 4/8/10 | 16"/18"
-0 - -
o ad 3 [D] 5/10/14| 15" /18"
5 |
1 7] 4 [D]11/15/20| 18" /18"
16




== The Earth Technol
= ration mology

Corpo

Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-42 Sheet 2 of 4
2 el o Samples n
£5| 0 o e | o+ > |22
289 Description et 2T | §le g"c' & 3-': &3 ;55
8«| £ S=uv| o5 |2 S > [ BRITwHEECI Y
Qc| = o-]| 9 S| =2 o m’v"ﬁ‘uﬂucs
- - | © 3= o o 53 -¥|o-
o = o o |2§|eF
0 [53]:-]
IVt .|CLAYEY TO SILTY SAND; as above SC/SM| Qal
. ——| CLAYEY SAND; moderate brown (5YR 3/4), very clayey, SC
] . fine- to medium-grained sand along ped surfaces, -
i porous, paleosol § |D|11/19/21| 16" /18"
| CLAYEY TO SILTY SAND; dark yellowish brown (10YR SC/SM 6 5‘ 11/21/25| 18" /18"
. 4/2)
. \{ 7 [D|15/30/35 18" /181
15—(\ | e
J(— grades to moderate yellowish brown (10YR 5/4), coarse
"\) N gravel (plutonics), less clay 8 D] 17/23/30| 18" /18"
N
= Y | S | |
.| grades to dark yellowish brown (10YR 4/2) o e = L
J:7 10{D|15/20/22| 16" /18"
& O? -quartzite clast to 2-inch in size
J —— — -
20 -~ {SILTY TO CLAYEY SAND; moderate yellowish brown SM/sC 11|D|14/18/15| 18" /18"
Ja e (10YR 5/4)
T - | -dark yellowish brown (10YR 4/2) interval, friable below
1 — 12[D|12/12/12| 15% /181
] . | SILTY SAND; less fines, friable SM 13D 10/13/18| 11" /18"
. | SILTY TO CLAYEY SAND; moderate yellowish brown SM/SC 14D 10/12/18| 14" /18"
A —] (10YR 5/4), gravelly interval, plutonics, friable

T4
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-42 | Sheet 3 of_ 4
» =l o Samples
£+ 8 w'ﬁg o+ > .,:Q* T~
28 g Description oue | 9z | §lo| BE S 2|6 E
AR S5—0| o5 |8|a| 23 > | BRIWU=EI .
all+ O=-| &7 |E5 o8 o |2l hEgeRlcE
— “- | O 3= o O d=t| =
- 2 7] a7e 5|3
._- | SILTY TO CLAYEY SAND; moderate yellowish brown SM/SC| Qal
S (10YR 5/4), gravelly interval, plutonics, friable .
g A 1 15[D|18/15/17] 17" /18"
o — -pockets and stringers of medium sand T " |16|D] 10/18/20| 12" /18"
o e -
~ -grades to moderate brown (S5YR 3/4), increasing clay fines,™] By VITL
paleosol from 18.5 to 19.5 feet, less friable below 171D |17/15/17) 16°/18
30 —
1 1 18D |15/32/30| 18" /181
T -plutonic clast -
1 7] 19[D | 19/35/25| 16" /18"
B 7 20[D |27/30/40| 18" /181
— . CLAYEY SAND; moderate brown (5YR 3/4), increasing SC
35 ™ i clay content, porous, paleosol ] -
21D | 30/40/50| 17" /18"
T k-— 7 22D |30/30/34| 18" /18"
- =
[ 1 23(D |27/50/35| 15" /18"
grading to moderate yellowish brown (10YR 5/4)
== 1
- _' © | -mafic plutonic clast, angular to 2-inch in size = 24[D] 21/30/33| 18" /18"
40 :

[V



= The Earth Technology
—
ww Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-42 Sheet 4 of 4
2 el o Samples N
£ o . - | o+ » "Rk
"5_"5 ° Description Ouw+ | o= | L a3t & e cy ;ﬁ.&
g Oom | — %g ©OE Y lgal»=HI2TINS
v9| £ S=0| 05 |Qjg| =3 3 |exlcedy alco
A%l € o-| @ El5 oS 8 |2 pcarlize
e “ | O g - (&) 0 i~
e o |26|er
@ £8|a
~. | CLAYEY SAND; brown (7.5YR 4/3) to dark brown (7.5YR sC Qal
B o 8/4), increasing clay content, porous, paleosol _
. ;\-:4 7] 25(D|15/31/37| 17"/18"
T J T 26[D | 13/25/30| 15" /18"
D grading to brown (7.5YR 4/3) ATIN18/20/208 18°[1%
45— —
N 7] 28[D20/20/18 18" /18"
~“7‘ . T 29[D | 10/18/20| 14" /18"
g 4
| SILTY TO CLAYEY SAND; dark yellowish brown (10YR | SM/SC 30[D|11/14/25| 17" /18"
i o 4/4), decreasing clay content, increasing coarse sand, |
. gravel (mostly weathered plutonics)
Fa—
50 TSILTY SAND; yellowish brown (10YRK 5/4), less clay, fine- | SM 31[D20/30/37| 12" /18"
N to coarse-grained sand, friable _
. -clayey interval = -
L 32D |40/35/32| 17" /18"
=}~ —1 -clayey interval n 33[D|24/30/30 17"/18'J
Boring terminated at 54.5 feet.
EE No free groundwater observed.
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 |Boring Number: B-43 Sheet _ 1 of _5
Boring Location: 1633 Martel Elevation and Datum(feet): 410.0
Health and Safety: - Date Started: 8/31/92 | Date Finished: 8/31/92
Drilling Equipment: Failing-10 Ezt:tlh (feet): 60.5 BDggrtgc:&feet):
Drilling Method: Hollow Stem Auger m‘l’g of 37 3:‘:3‘ (tf?eet): -

Boring Diameter:

8-inch

Completion Information:

Grouted to Surface

Hammer Information:

Downhole Hammer:140-1b and 30-inch drop.

Logged By:
Grant Miller

Checked By:

Paul Guptill

Samples
D c (3] 21
o - - > N ~
£33 pa-| Bt |§e| 3x | § ZAST|GE
%3 F Description oea | —c | gl 25 2 | 88wyt cEley
o¥| * S—~ou| 05 3 =2 o mvim:s.gg_o
| > O".—_ (1] g Lo ﬂ(_) g o o#— W.E
- o @ o 25|38
(&)
N SILTY TO CLAYEY SAND; brown (7.5YR 4/3), dry to SM/SC| Qal
N slightly moist, dense, fine- to medium-grained sand, _|
some coarse and very coarse-grained sand, trace
_ gravel, massive, friable _
7. . 7 1[D]| 6/9/15 | 15/181
= ]
L 2 [D|14/19/28| 15" /18"
7] 3 By -
10 i =
L# 3 |D|14/19/20| 18" /18"
-_: .A """"""" = " L
N ‘n '| increasing clay content 4 D] 25/32/39 16°/18
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-43 ] Sheet 2 of 5§
2 el o Samples -
£Z| o wu- | o+ > o[B80
e - vl ot e e w| C
29 g Description qav| o7 |5l 2E § | on 2055 &.é
¥2| £ S—=u| 05 |Q|a| =3 2 |eftwdtSlcw
of| + o-| 87 [El5] =8 o |2 GEHwl(<E
- [ o =] [ (8] (Y] - Pl
4 = o ol 2§ o
a e olo
TUT | SILTY TO CLAYEY SAND; moderate yellowish brown SM/sSC| Qal
do (10YR 5/4), increasing clay content _
[ CLAYEY SAND; moderate yellowish brown to dark
= yellowish brown (10YR 3/4 to 4/2), dry, dense, fine ~| gC 5 D] 27/30/42| 16" /18"
= to coarse-grained sand, low plastic fines, trace gravel
1 — (plutonics), massive, paleosol(?) ]
1o 7 6 [D|25/50/60| 18" /18"
*. - | friable
. i
-1 '0 7] 7 [D|28/36/34| 17" /18"
15— —
'-6 A 7 8 [D|25/33/34| 16" /18"
10
ko 7] 9 [D] 22/24/20/ 14 /18"
T0.° N
1 g 10[D | 18/20/21 15" /18"
—1. -.‘ _1
20 . -|SILTY TO CLAYEY SAND; moderate yeliowish brown SC/sSM 11{D] 17/15/20| 16" /18"
che (10YR 5/4), dry, dense, friable _
_‘\0 -
¥ T 12[D]18/20/20| 13" /18"
K "— SILTY SAND; moderate yellowish brown (10YR 5/4), dry, SM 18[D| 20/26/20| 18" /18"
_ (o) fo. loose, coarse- to very coarse-grained sand, trace to
o o some gravel, friable
| SILTY TO CLAYEY SAND; moderate yellowish brown SM/sC 14[D| 17/25/21| 16" /18"
A : (10YR 5/4), friable

=g




=
—

The Earth Technol
Corporation schnntony

Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-43 | Sheet 3 of §
2 el o Samples _
£ S nwo- | o+ > oX|B2
- & e il
283 Description a8%| 2 | §lo 3T 6 Zn 55
V| £ S5—0| 035 |Lla| =3 > | 8% Tt St
8+l £ o-| o~ [€l5 =2 8 | @l hERwl|SE
= o ales|o-
(3 £3|a
. . |SILTY TO CLAYEY SAND; moderate yellowish brown SM/SC| Qal —
e (10YR 5/4), friable
= © | =memmmemsemas T | = C
. "/ moderate brown (5YR 4/4) to moderate yellowish brown 15 10| 38/ 18/30/ 157 18
] (10YR 5/4), friable
1.7 16D | 20/23/25| 14" /18"
To. 17[D|25/32/33] 15" /18"
| CLAYEY SAND; moderate brown (5YR 4/4 to 3/4), sC
—_— paleosol, somewhat friable
30
b Sy 18[D | 40/52/53] 14" /18"
7 I B et D | " L
__—| increased clay content, less friable, paleosol(?) 19/D | 50/55/55/ 18"/18 _L
=
0.
1. 20[D | 30/45/50| 18" /181
i I s s s 21[D|32/48/60| 15" /18"
grades to moderate brown (5YR 3/4), paleosol
1 22[D|40/60/55| 15" /18"
o-.
-] CLAYEY TO SILTY SAND; moderate yellowish brown SC/SM 23D | 40/35/38{ 17" /18"
N e (10YR 5/4), less clay, more silt, somewhat friable
- . o
T 24[D | 40/27/40| 18" /181
AL .
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-43 Sheet 4 of 5§
2 el o Samples “
£L| o . wo-| o+ > oX|BQ
+3 3 Description Qu+ | 0= | & 3t 5 A EE
adl o g | —c | %o BE Y loa=HIENY
Q| £ 828 | o5 |28 23 3 | 8SEwdbh §(ce
o%| * o=-| @7 |El5 =8 S |eCpcarll=€
== - | o 3= o o o= Fl o=
= = g o |25 e
[ £8la
__[CLAYEY TO SILTY SAND; moderate yellowish brown SC/SM| Qal =
i (10YR 5/4), less clay, more silt, somewhat friable
0
a1 i 25[D|15/15/30{ 18" /18"
"~ — | CLAYEY TO SILTY SAND; moderate brown (5YR 4/4), SC/SM 26[D | 24/30/30| 16" /18"
17 paleosol i
- 74 T 27[D|27/33/47| 15" /18"
0.
45 —
7] g 28D | 36/35/40| 16" /181
. CLAYEY TO SILTY SAND; moderate yellowish brown SC/SM 29[D|50/47/38 17 /18"
4% 3 (10YR 5/4), friable | - -t
o 7] 30[D |50/40/50| 17" /18"
50 .~ ‘| SILTY SAND; moderate yellowish brown (10YR 5/4), dry, SM 31D |35/60/80| 14" /18"
i P very dense, fine- to coarse-grained sand, non plastic _|
fines, trace to some gravel (mostly plutonics), trace to
i some clay, very friable from 52 - §3.5 feet, interval
consists of fine to coarse-grained sand with trace
N fines, massive i -
L 32|(D|50/55/75| 18" /18"
st =1
I 4 - 1
:* | becomes dark yellowish orange (10YR 6/6) 831D sn/en/e0l 177/18
7“. .| - powdery calcium carbonate infilling at 54.5 feet 7 34|D |35/45/70| 16" /18"
£
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e Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-43 I Sheet 5§ of 5§
_ 2 el o Samples H
£l o .. wo- | o+ > Rikin
tel o Description Qu+ | 0= | & 3% & 2eY (5 E
gol 2 ooao| —c | ®lg|] BE 8 | o~ bed3e|WE
*| = S—=u| 65 (Qlg| =2 2 |8l ltwd=Slcw
o¥| ¥ o-| @ El>S ol o B SERwd|cE
g o E ol
O|o
SILTY SAND; yellowish brown (10YR 5/4), dry, very dense, SM Qal
_ fine- to coarse-grained sand, non plastic fines, trace _|
to some gravel (mostly plutonics), trace to some clay,
n interval consists of fine to coarse-grained sand with _| -
trace fines, massive 35|D | 95/45/45| 18" /18"
_ -decomposed granitic clast >3-inch ]
- -clayey sand interval -
7 7] 36D |33/60/65| 16" /18"
. T 37[D|30/50/50| 15" /18"
60-—1 p—

Boring terminated at 60.5 feet.
No free groundwater observed.




E c'l}repol':l:r%.'l'ech-ology
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-44 Sheet _ 1 of _4
Boring Location: 1635 Martel Elevation and Datum(feet): 400.5
Health and Safety: - Date Started: 9/1/92 Date Finished: 9/1/92
Drilling Equipment:  Failing-10 TD‘;;ft‘h (oot 545 g:grtgc}(‘zfeet):
Drilling Method: Hollow Stem Auger m?:: of 32 gi‘t’é? (tt9eet): -

Boring Diameter:

7-inch

Completion Information:

Grouted to Surface

Hammer Information:

Downhole Hammer:140-1b and 30-inch drop.

Logged By:
Grant Miller

Checked By:
Paul Guptill

Samples
2 c () ~
o -0 | - > 0l BA
el 6 wo-| o+ | & ‘- € 21el|Se
=t = .. Tle 3 7] Q3=|YE
%8 [ Description Bum| 2¢ .23’_ 85 3 282 g;t;"é \c‘;
a%| ¥ 258 92 (312 =8 0o |V pcaZ¥l—-g
- “ o -3 o @ @ ™1 o [+ ot
- x o |I£§|3F
(8]
b CLAYEY SAND; brown (7.5YR 4/2), dry, dense, fine- to SC Qal
ol very coarse-grained sand, low plastic fines, trace to _|
some gravel to 1/2-inch
8l -
. -
5 ™~ 1 [D|12/18/23 16" /18"
qh- ------------- -
—_| paleosol
i 7] 2 [D|11/18/22{ 14" /18"
5 8 SILTY TO CLAYEY SAND; yellowish brown (10YR 4/4), SM/sC
A~ less clay, abundant very coarse-grained sand; very
0-. é friable from 8 to 9 feet
7 - 7] 3 [D|25/25/25| 16" /18"
- .‘\. =
— —| CLAYEY SAND; dark brown (7.5YR 3/2), very clayey, sSC
i paleosol, grades to brown (7.5YR 4/3) at 9.5 feet ||
4 [D]21/24/29{ 18" /18"
10
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-44 | Sheet _2  of 4
2 el o Samples _
£5| S 5..att - | o+ > oN|T~
=8l = Description Que+e | o= | & 2t & 2ET |G E
S0l 2 820 | o5 |o|g| B35 > |8 PRyl
ol * o2l 8 =S ] 2 NEedne|ce
~| - «| & C LT 51 o |EVPCA_+~(=E
[ 8 IxX8Ia"
1o CLAYEY SAND; brown (7.6YR 4/3), very clayey, palecsol | SC | Qal -
N 7] 5 [D|17/35/38| 157 /181
07 :
. 3 grades to dark yellowish brown (10YR 4/4), friable
Jo- 9 i o
T 6 |D|24/24/35| 18" /18"
T .0 7 7 [D|21/31/38| 18"/18"
15— =
b - |
C 8 |[D|24/28/28| 15" /18"
1-7 -
- H
1. &; -weathered plutonic clast -1
T~ 7] 9 [D|20/21/21| 14" /18" )
(/;] lutonic clast, friable; friabl from 18.5 to 19 feet
=1 { +| -plutonic clast, friable; friable zone from 18.5 to eet; b = 5 o
__\3‘ appears to be slightly darker in color below 10|D|21/23/23/ 16°/18
207~ " | SILTY TO CLAYEY SAND; brown (7.5YR 4/3), dry to SM/SC 11{D|12/17/25| 12" /181
P 2 slightly moist, very dense, fine- to coarse-grained _|
) sand, trace to some very coarse-grained sand, low
nt plastic fines, massive; mostly friable silty sand below _|
: 21.5 feet
! 1 12[D | 23/23/25| 15" /181
7] 7 13{D | 18/20/20 15" /18"
" | grading to brown (7.5YR 4/3) to dark reddish brown(SYR
3/3), palecac y 14D 15/30/33{ 16" /181
LY
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-44 | Sheet _3 of_ 4
2 el o Samples n
£ o . L. ne- | o+ > RN
el B Description Qu+ | 0= | & -y C I 4 E.&
vl £ g‘“ 'ag n" (o] g oA )—‘0—3: \
o%| * =0 g(g =3 3 | SN [Eedus|cy
| - o-| 8 o8 & Becalvl|=
- W o 2 L 8 QW '6 [ T
[ = zé v
"[SILTY TO CLAYEY SAND; brown (7.5YR 4/8), dry to SM/SC| Qal
_ slightly moist, very dense, fine- to coarse-grained  _|
. sand, trace to some very coarse-grained sand, low
A plastic fines, massive, friable a ||
i 15(D | 18/24/38| 18" /18"
.~ -]/ CLAYEY SAND; dark reddish brown (5YR 3/2), paleosol sC
- 7] 16D | 38/45/50] 18" /18"
T § 17|D | 43/48/52| 17" /18"
30 - .- —
B N e e e § 18[D | 46/50/68| 16°/18°
— ,: plutonic clasts; grades to dark yellowish brown (10YR 4/4)
T -4 with indistinct brown (7.5YR 4/4) intervals, m
= paleosol(?)
e - -
19|D | 37/40/50{ 18" /18" L
=", 7] 20(D| 18" /181
. “| grades to brown (7.5YR 4/4)
359" - -
. ;| SILTY TO CLAYEY SAND; brown (7.5YR 4/4), becoming | SM/SC 21{D| 26/38 | 9"/12"
== very coarse-grained sand _
- i 22(D| 14/28/30| 13 /181
1= N 23[D|27/30/35| 14" /18"
“'e .




Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-44 | Sheet
» el o Samples _
£L| o v | o+ > oN| B2
ol 5 Description Qur | 0= | ¢ 3% < 2leY|SE
Lol 2 o | — 2ol o5 4 e IEINS
vY 828 | o5 ol =3 2 twatSlco
oc| + O- (1] HE - [} 'DCO.""EE
P “w | O o Y] -t -
| g = []] gv (] g z'_
.. .| SILTY TO CLAYEY SAND; brown (7.5YR 4/4), becoming | SM/SC| Qal
I C very coarse-grained sand _
N B 24|D|30/34/46| 16" /18"
— — CLAYEY SAND; dark brown (7.5YR 3/4) to dark reddish SC
4 brown (5YR 3/3), paleosol i ||
. 25D |30/37/44| 17" /18"
i A 26D | 25/28/38{ 16" /18"
L e R e -
- ' | grades to brown (7.5YR 4/4)
1-: A 27|D | 25/25/34| 14" /18"
- T [SILTY SAND; dark yellowish brown (10YR 4/4), very SM
Ja friable g
= =] N 28D | 25/26/42| 14" /18"
g i % 7] 29(D | 26/28/30| 15" /18"
o it -
‘—';,‘.1 -rounded basalt clast =
(v .
50 -1 .:.\.{ -very friable silty sand - 30[D| 28/32/35| 14" /18"
== clayey interval g 31D 26/26/30| 14" /181
4. " | -clean sand interval (SP/SM) = 32(D] 34/36/42| 13"/18"
- -
-| Boring terminated at 54.5 feet
P No free groundwater observed.




Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-45 Sheet _ 1 of _ 4
Boring Location: 1615 Martel Elevation and Datum(feet): 396.5
Health and Safety: - Date Started: 9/2/92 Date Finished: 9/2/92
e . . < Total Depth to
Drilling Equipment: Failing-10 Depth (feet): 54.5 Bedrock(feet):
Drilling Method: Hollow Stem Auger g’a‘::;,?:; of 33 geatt’et? (tf9eet):
Boring Diameter: 7-inch Completion Information: Grouted to Surface
Hammer Information: AT q Logged By: Checked By:
D hole Hammer:140-1b an -inch drop.
ks ' Grant Miller Paul Guptill
Samples
> c| o alo
Al D -0 | - ] 2 ¥
L 2 v - o+ | & o= C g A ]
I Description Biz| 5% |Bly 3t | §|mopGeE|ie
3¢ £ S—u| o5 |E ah o |BC5Efvs|t
| = o-| 87 |2F| @0 S g o[> E
a B [~ o (25§ S
o
© CLAYEY SAND; brown (7.6YR 4/2), slightly moist, medium| _SC | Qal
i dense, fine- to very coarse-grained sand, low plastic _|
fines, massive, trace gravel to 1/4-inch (weathered
i plutonics) _
grades to yellowish brown (10YR 5/4)
5. ] 1[D] 6/11/14]18"/181
[ " *| grades to dark brown (7.5YR 3/3), very porous, paleosol
1. 7 2 [D|12/15/19| 18" /18"
-1>~ ___________________________ —
» - | grades to brown (10YR 4/3)
1F . . i ||
(:.(. -weathered plutonic clast to 2-inch s [D|19/22/29| 18" /181
4N - ’
. ]
- p ': ;;;x:e-;; -v-e;;-co:m sand, trace to some gravel, angular % [O1B/28 85 17 /a8
iV




Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-45 ] Sheet
2 el o Samples _
£Z| © - wo- | o+ > oX|B2
"5_§ > Description Set| 9z [ §lo| ZE 5 26 .Sé
o £ 823 | 5 §o. =3 2 TSl
Qo + Q- [} > o [} IQC wol c =
: L o =] [l o [ Ue -t o—-
= ] alesS|a-
3 =8l
V1" .| CLAYEY SAND; brown (7.5YR 4/3), slightly moist, medium Qal
e & dense, fine- to very coarse-grained sand, low plastic _|
s fines, massive, trace gravel to 1/4-inch (weathered sC
4 plutonics) i ||
o of e s 5 [D|22/25/29| 17" /181
_|." [ | mostly dark yellowish brown (10YR 4/4) a
1. 7] 6 [D|18/25/18| 17" /18"
: .' very friable interval, abundant very coarse-grained sand and 7 [D|18/23/18)17/18
s ‘_ gravel -
15 —— | CLAYEY TO SILTY SAND; dark yellowish brown (10YR SC/SM
P — N
S 4/4), friable =] -
T 8 [D|18/15/20{ 14" /18"
—".;:' -
- i -
g "_. very friable interval, mostly coarse-grained sand, some very 9 |D|16/21/20| 17°/18]
n coarse sand (SM) =
| dark yellowish brown (10YR 4/4) to brown (7.5YR 4/3)
b=, 1 10[D|15/18/25| /18"
. =~ .
20 ." .| SILTY SAND; brown (7.5YR 4/3), dry to slightly moist, SM 11[D 13/20/2& 16" /18"
o ’ very dense, fine- to coarse-grained sand, some very _|
coarse, trace to some gravel (angular), non plastic
i fines, massive, friable zones _
1 7] 12[D|25/20/22| 17" /18"
j A 7 13[D | 20/18/20| 14" /18"
1.9 i =
. 14|D|20/18/18 16" /18"
AL Y




Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038  |Boring Number: B-45 | Sheet 3 of _ 4
2 gl o Samples ,‘
£Z| o _— we- | B+ > o[22
tel o Description Que| o= | & 3% < -y 7t &£
ge| £ 823 | o5 |2l 23 > |8 ec(yy
- | o 3|2 (x} o | EVPLA_+ €
- 2 o c|o
< S |23|8"
. * | SILTY SAND; brown (7.5YR 4/3), dry to slightly moist, SM Qal .
i 4 very dense, fine- to coarse-grained sand, some very _|
. coarse, trace to some gravel (angular), non plastic
_ fines, massive, friable zones _ |
15[D | 20/20/37] 16" /181
A . .| gradational contact
——— CLAYEY SAND; dark reddish brown (5YR 3/2), dry to SC
= slightly moist, very dense, fine- to coarse-grained _| ||
sand, trace very coarse-grained sand, medium plastic 16|D|19/33/40| 18" /18"
) o= fines, massive, paleosol i
—
- =]
_j -charcoal fragments _ ||
o (| TTTTT T s T . 17|D |19/24/40| 18~ /18"
— | grades to brown (7.5YR 4/3), some very coarse-grained
N T sand, scattered gravel
30 =
§ Lo 7] 18D | 19/27/50| 18" /181
e
¢ ] " | grades to dark yellowish brown (10YR 4/4) to brown (7.5YR
S, 4/3) T 19{D | 26/30/45| 18" /18"
4.0 N L
1 s N 20[{D|30/43/35 18" /18"
do g o
359 = ] 21[D|45/35/50( 17" /18"
- . -
1-__5\ grades to dark brown (7.5YR 3/4), paleosol -
- — _—
— 22{D | 30/40/40| 16" /181
e
e CLAYEY TO SILTY SAND; brown (7.5YR 4/4) SC/SM
1w 7 23D | 33/35/40| 14" /18"
-+ . | -rounded quartzite clast - -
. 24D | 35/40/55| 15" /18"
A0

bn AV
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-45 [ Sheet 4 of 4
2 el o Samples -
£5| 8 s e o | B+ ] eN|[TB~
ol 3 Description Ou+ | 0= | & g c 2GS E
88| 2 25%| 55 |8zl 35 | f|aciEEENS
4 == - x
al| oF | 87 |55 ®8 | § |BESEHwSlce
3 2" v avle§leF
~ . | CLAYEY TO SILTY SAND; brown (7.5YR 4/4) SC/SM| Qal
11— — =
N~ 1
4! ™| -plutonic clast > 2.6~inch in sise & 25 7] 30/40/55| 18" /187
| [CLAYEY SAND; dark brown (7.5YR 3/4) to dark reddish _| SC
- brown (5YR 8/3), paleosol
— N |
= 26{D|17/85/35| 18" /18"
e s e —
T | grades to brown (7.5YR 4/3)
- . —
T g 27[D] 30/45/55| 15" /18"
—‘ e g
45— TSILTY SAND; brown (7.5YR 4/3); dry to slightly moist, SM
I very dense, fine- to coarse-grained sand, non plastic _| ||
. fines, very friable below 45.5 feet 28|D |25/35/45| 18" /18"
o T 29[D|23/35/22| 18" /18"
7, ©.| -clayey interval 9 30(D | 20/25/30| 18" /18"
1A -
-1 ‘\ ,] -weathered plutonic clast to 1.5-inch in size -
S0 —T==SILTY TO CLAYEY SAND; yellowish brown (10YR 4/4); | SM/SC 31[D | 20/33/40| 18" /181
dry to slightly moist, very dense, fine- to _
—. coarse-grained sand, very friable below 51.5 feet with
1 clayey intervals i
T 7] 32(D| 7/22/35 | 14" /18"
e 7 33(D|12/25/40[ /18"
_’\.; p
l Boring terminated at 54.5 feet
= No free groundwater observed.
4
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 Boring Number: B-46 Sheet 1 of 5
Boring Location: 1605 Martel Ave Elevation and Datum(feet): 385.5
Health and Safety: - Date Started:  9/2/92 Date Finished: 9/2/92
iags 3 " Total Depth to
Drilling Equipment: Failing-10 Depth (feet): 56.0 Bedrock(feet):
= Number of Depth to
Drilling Method: Hollow Stem Auger Samples: 33 Wa‘t,er (feet):

7-inch

Completion Information:

Grouted to Surface

Boring Diameter:

Hammer Information:

Checked By:
Downhole Hammer:140-1b and 30-inch drop. BREN ©

Paul Guptill

Logged By:
Grant Miller

Samples
2 [ =3 (3] ~
o - =t N Q@ e T
£51 8 wuns | o+ 5 5+ g . 15:\, 52
ey o Description Bne| 2¢ 2 2| 85§ 2 | 88 Ryt EleS
al| + 2581 §- 3,2 ol 8 zv%cnﬂﬂ-—g
o - o $ oqot|E
sl el B @ o 12§5(3F
o
ol
CLAYEY TO SILTY SAND; brown (7.5YR 4/2), dry, dense,| SC/SM
| . fine- to very coarse-grained sand, trace fine gravel, _|
, low plastic fines, massive
—_ L
o x
1[D|16/28/28| 17" /18"
_“.‘v . -
k.= -
L~
. O - |
L s 2 [D|19/27/40| 17" /18"
1 - -
=]
10 7 s [D|20/30/33| 18" /18"
- .
Pt L s i s s i
- grades to brown (7.5YR 4/3) -
_.l I'O
7‘;" 4 [D]20/25/35| 15" /18"
1O—=
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Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-46 ] Sheet 2 of §
2 gl o Samples -
£ O v-| @ > oN |82
9 3 Description Qur | 8= |¢ 3+ L ZACYISE
agl o weon | —c | g BE 9 oA |=HIEINT
g £ S—uv| 05 |8ja| =3 2 |88 [EedtGlee
ot + o-| @ El>5 o8 o | 2T 5cae2ZE
— % | o 3= (8] O o -t -
- 2 7] o le§ler
o ::o @
TU™T_" [ CLAYEY TO SILTY SAND; brown (7.5YR 4/3), dry, dense,| SC/SM .
g s fine- to very coarse-grained sand, trace fine gravel, _|
- low plastic fines, massive
g 5 [D|18/24/28| 16" /18"
i (=S [ R e O S e
_f—="/ grades to brown (7.5YR 4/3), paleosol
—
B oy R e e D | ™ L
__ | grades to dark yellowish brown (10YR 4/4) & |D38,10/24 128
0.
_;‘ .
15 =
et 8 [D|15/15/15| 16" /18"
— " [SILTY SAND; brown (7.5YR 4/3); friable at 17.5 to 18 feet | SM 9 [D]17/28/25| 17" /18"
4.
- .' r
J1-ad " . o ||
__ﬁ__;, -plutonic clast to several inches in size 10(D | 20/20/14 16" /18"
20 - - | SILTY TO CLAYEY SAND; brown (7.5YR 4/3) SM/SC 11|D| 22/28/25| 15" /18"
-D_ N
s . 12[D | 25/25/25| 17" /18"
4.0
40 |
i, 18D |22/30/37| 12 /18"
e very friable
“_; -relatively clean coarse- to very coarse- grained sand ] " /109
e b (SP/SM) below 24.5 feet 241D [ 20/27) 20 19" /18
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=
@ Corporation
Project Name: Metro Rail - Los Angeles
Project Number: 92-2038 | Boring Number: B-46 Sheet _3 of __§
2 el o Samples -
£5| o _ wo-| o+ > eN |82
ol 3 Description Ow+ | 0= | L 3t & . | 4y SE
ad o ®oea | —c | 8ol 25 ¢ laaP=HZeNY
oLl * 552 | 82 |88l =2 2 |SX[Eegdws|cy
= | © (&) 0 - o=
= 2" v 81258
_ in o|o
Z[SILTY TO CLAYEY SAND; brown (7.5YR 4/3) SP/SM
.= -clayey interval -
7+ -] CLAYEY SAND; dark reddish brown (5YR 8/2), porous, sC 15[D| so/ss/sol 18" /18"
_ paleosol _
. - - g
— . | grades to dark yellowish brown (10YR 4/4) to brown (7.5YR 1610 | 28/3% /88 17" /1B
! 4/3), coarse to very coarse sand, scattered gravel
40 A
4% 4 - |
o 17|D zs/ss/eow 18" /18"
30— - =
- 0 ": - —
PR [ SR - 18(D|28/32/45| 18" /18"
_|, = | grades to dark yellowish brown (10YR 4/4), as above i
1=. E 19|D|20/45/23{ 14" /18" N
N P .
—no C -
T: O -gravelly interval 7 20(D | 21/25/20| 17" /18"
” . "l dark brown (7.5YR 3/4), paleosol
(= ] 21|{D|30/30/38{ 17" /18"
=] a
—:—r-. -
— .| CLAYEY TO SILTY SAND; brown (7.5YR 4/4) SC/SM 22({D|20/25/25| 13" /181
R G -
-D—'—. —
R i -
—. ] 23(D | 20/30/30| 18" /18"
7 U"g -friable coarse sand and fine gravel interval -
0 09
...D OQ -
== CLAYEY SAND; dark brown (7.5YR 3/4) to dark reddish | SC -
p— brown (5YR 3/3), paleosol 24[D | 20/35/60| 18" /18"
AD pr—_

=TV




Project Name:

Metro Rail - Los Angeles

Project Number: 92-2038 Boring Number: B-46 | Sheet 4 of 5§
. =1 & Samples
£2] 8 09l | e > o3| 22
ol 5 Description Duw | 0= | ¢ 3+ L M g [
agl 2 Ve | —c |9el oS 9 o~ =HIZEINT
8« £ S50 | 85 | L -3 > | 8% u,u-.-g\:.,
= ocl 8 g2 =8 o el Seael|S g
- Z- [ U1 C| 2=
@ o |=8|aF
—— | CLAYEY SAND; dark brown (7.5YR 3/4) to dark reddish sC
—_— brown(5YR 3/3), paleosol _
b ™
R - - |
grades to dark yellowish brown (10YR 4/4) 25D 35/28/83 17/ 15
- =
7] 7 26D | 15/27/35| 18" /18"
SILTY SAND; brown (7.56YR 4/3), dry, very dense, fine- to SM
—_ coarse-grained sand, some very coarse-grained sand, _|
— trace gravel to 2-inch in size, with friable intervals,
— clayey intervals _ ||
E 27|D|18/35/55| 15" /18"
45— —
5 S 7 28D | 20/28/45| 15" /18"
—
-'_': } | -plutonic clast -
= T 29[D | 17/30/42| 15" /18"
.. | ~friable
T | clavey interval 1 30(D|15/30/30| 17"/18"
fs « -very friable interval
50— - | -clayey interval ] 31 T)‘zo/m/ch) 18" /18"
B ey =
"'_' ..'. -very friable interval, coarse- to very coarse-grained sand -
[Feg * (SP-SM)
1 . 7 32[D | 29/55/44| 16" /18"
: :_: -clayey interval -
7. 7 33[D23/32/35| 16" /18"
<. :.| -very friable interval &
2| CLAYEY SAND; dark yellowish brown (10YR 4/4) 4 sc =
Lo 34|D|30/65/55| 14" /18"
55
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2038  |Boring Number: B-46 | Sheet _5 of 5
7 = | o Samples
o <
£Z| o - wao | e > eN|E2
+9l 3 Description Qur | o= | Ll | 3% ZAEE|GE
o (1] £ [ K] [« (I o c [ O A [Pt ST
o¥| + S50 8= (Bl =3 3 c.\'%mu‘;s co
| @ o
z K] o |26 e
o|m
.| CLAYEY SAND; dark yellowish brown (10YR 4/4) sC o

Boring terminated at 56 feet.
No free groundwater observed.
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FIGURE A-4 LOG OF BORING B-4
Project Name: METRO RAIL - Hollywood/La Brea
Project Number: 91-8005 Borehole Number: B-4 Sheet _1 of _10
Borehole Location: Hillside/La Brea Elevation and Datum(feet): 492.0
Health and Safety: Level D Date Started: 2/12/91 |Date Finished:2/13/91
Drilling Equipment: Mayhew 1000 Doweh (feet): 260-0 [ DoRtb k0 et): -
Drilling Method:  Rotary Wash | Qumber of 23 eber (Pest): -
Borehole Diameter: 5-inch Completion Information: Hole grouted.
Hammer Information: . Logged By: Checked By:
SPT Hammer: 140-1b and 30-inch drop. S — Mahi Galagoda
Samples o
£31 - auc| 82 |8ls| 3t | § |c3liqsi|ER
g 2 -Description 238 | o5 |55 23 | 3 |35kegus|2s
- * O o - 05 V] - oA =-+|0Z
5 wle |2 2 872%|43
o
1.5 feet thick ASPHALT-CONCRETE. i
- SILTY*GRAVEL Dirk yellowish brown 4 GM
to moderately brown, _
" fine- gramed ravel, low ]
- plasticity silt with fine- to ]
- medium-grained sand. ] .
5| -
103 =TI STCTY SAND: Dark yeTTowish brown to
{2 mo derately brown, 1ne- to N
3 arse ra1ne? sand, o¥ A
ast1c ty silt, trace fine
\ grave angul ?r "to sub- rounded
granitic- h1qh weathered
| CTAYEY SILT; Moderately brown, high 4 MH
p]ast1c1ty, with some sand. .
15 —
SILTY CLAY Moderate]y brown, highly | CH
4 g astic fines, trace very f1ne- o
/ o medium-grained sand. -
T .
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FIGURE A-4 LOG OF BORING B-4

Project Name: METRO RAIL - Hollywood/La Brea
Project Number: 91-8005 [Boreho]e Number: B-4 [ Sheet 2 of 10
2 el o Samples - g
£Z| o _— wv-| @ 7 oX(32
§§ o Description Gux | 8% §lo| 35| § |e2 :gcé*é €&
8¢l = 2ol | 82|55l =3 | 8 |3gkedws|¥s
3 “1° |Z2F| ° | 8| “Y[8&8Yctcla3
e SILTY CLAY; Moderately brown, h1gh1y 4 CH
gl plastic fines, some fine- t ]
_=’= - medium-grained sand. ]
mig :
- "’ -
gl -
Al R
1’; .
2541 F
ls) -
Al 3
1% ]
Al “'
n!id! “
- SILT"L1%ht brown, ‘1ow- to medium J ML
o 3 icity, sqme fine- to i
30 medium-grained sand. —
; ]
-~ -
40 SILT; Moderate]y brown, high ] MH
i g asticity, some clay, trace K
4 ine- to medium-grained sand. =
45 -
J}:"1[STCTY SAND-SANDY SILT; Moderately 1 SM-ML
N rown, fine- to coarse- grained -
3 sand, non plastic silt. -
- T
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FIGURE A-4 LOG OF BORING B-4

Project Name: METRO RAIL - Hollywood/La Brea
Project Number: 91-8005 |Borehole Number: B-4 | Sheet _3 of_10
= el & Samples T
£l 2 Descripti o8 | B |l | o= | 2 > |23|32
§§1:0 escription gss Eg }é& §§ % §E2§%§§§§
| * 2= 3 o Viloa
= 4 | O é"" o .é ognéggégg
- STLTY SAND; Light yellowish brown, 4 SM 1{D] 30 0" 122 13
SRl dry, very %ens)é, fine-grained - | 50 /12"
3 sand, trace gravel. . -
55| =
60 1 TISTLTY SAND-CLAYEY SAND; Moderately - SM-SC 2[5] 18 | 13"
o brown, moist to dry, soft to 4 26 | /18"
I ?edmm ;mff, Tow plasticity ] | 30
4 1nes, tine-grained sand. ]
=g -
o5 .
J1IISTLTY SAND-SANDY SILT; Moderately | SH-ML
= brown,_fine- to,medwm:?ramed ]
i sand, low plasticity siTt. 7
70;15* . ]
42 J{ SILTY SAND; Moderately yellowish 4 SM 3[0] 50 " 117 14
4o brown, dry, dense, fine- to 6"
¥ ?edwm-%ramed sagd non plastic
ol . L LR MG, vanitic,
I highly weathered. ’ ]
1 .
4 -
75— =
H u
|4 ]
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FIGURE A-4 LOG OF BORING B-4

"Project Name: METRO RAIL - Hollywood/La Brea
Project Number: 91-8005 [Borehole Number: B-4 | Sheet _4 of_10
2 _g| o Samples = g
£Z| o i wu-| o > oNIBE
Egé Description Q9 n _OE .E‘” 3E § a:'é:g 5% g'é
SRARS “os| 87 |5 =3 | 8 |BL5ewS|3E
= % | O = o [ ~vio '-'E | >
__| =z s o ,:08 o0
_A:f:SILTY SAND Dusk ellow to 4 SM 41S] 50 iy
H moderately y%1%ow1sh brown, dry, a ;%”
4 dense, fine- to medium- gr ined”’
] sand,_trace coarse-grained sand, .
4 non plastic fines, Some gravel. _
2! -
Fd -
85-1:-/| Same as above with increasing sand =
g content. ]
‘;:;Z Consistency and percent sand change
90| Y - ep. :
-} SAND- %%H?Y SA“% Moderately | =3 o I{ %8 /g%"
TH yellowish brown, ry, dense to ]
¢ very dense, fine- 5
T . med1um-gra7ned sand, non-elastic
g ilt, carbonated white strip in 7]
1 the middle of sample. ]
95| -
17l smbl COAV: SOV STCTE TIQE brown, | CLAL
00 Al ard, high astic Tines, - .
7 trace some 1ne grained sand, E 6[S| 16 18
iz trace fine- to coarse-grained i 26 |/18"
A rounded gravel. 4 | 46
-./.:- ]
05~/ —
47111 SAND- SILTY SAND; Moderately brown to | SP-SM 7 50 !
241 moderat Qy reddqsn Erd&n, dense, | bl ;%" ey 14
S fine-_to coars? grained sand, i
-+ nonrglastlc silt; some 1ned 30 o
ut SOfEatanLeing” pLaYel: ryunged 4
L1 1




FIGURE A-4 LOG OF BORING B-4
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Project Name:

METRO RAIL - Hollywood/La Brea

Project Number: 91-8005 ]Boreho]e Number: B-4 | Sheet _5_ of_ 10
N =l o Samples T
£2| 8 W oo [ ] ] 2 > 23|32
%‘?l.-' 2 escription g‘-‘sg <5 g @ 55 g §§_ 2‘5%3*& -‘gg
o¥| ¥ o7 | & |57 =8 | 8 |B&pcdri|te
- 2 & 87|2§|a3
_;(':CLAYEY SAN ANDY CLAY; Moderate]y 4 SC-CL 8[S] 23 /}6“
s rown to moderat — 32 18"
A Town, ry, low . | 36
. Bl asticity’silt, trace rounded
I lack coarse gra1ned gravel and
N some sand.
J4 Y SAND; Angular, to 4 SP-SM
KN medlum gra1ned sand, angu ar,
4]+ J\_non-elastic silt.
L i B ESTR L SAND; Reddish brown to brown, T sM 9[D| 36
J0) ense, slickensided rock i | 50
g p1ece 1n51de the sample, low N
A g\ast1c1 y 511t, some _
4 ine-grained sand. =
| -
120: ) SILTY SAND-CLAYEY SAND; qul; reddish 7 su-sc 105] 30 | 11"
Hoh own, moist, very stif ] 50 12"
1 g ast1C1ty 1nes, with some ] |
3 ine- to medium-grained sand. ]
12541 | SILTY SAND; Dark reddish brown, dry, —
j:”r; dense to very dens medlum- f%’ - M 111D 38 /Iz“ 12y 10
T coarse-grained sand, trace fine 7] ]
i sand. i
3 _ i
180 P A eTavEY SAND: WioderateTy brawndry—SC 12[S]
Y medium dense med1{m- to ¥ a r gg /52"
& ?ar e- ?ral d sand, low .
4 1C ines, trace gravel. -
135 Z4 .
_.&‘.SILTE SAND- SANDY SILT Moderqtely - SM-ML 13[D] gg ?" 127 12
N rown, ry, ense non plastic | | /12"
o 1nes, fine- to coarse- gra1ned |
=1 sand, trace fine gravel’ 4
3 ’
146 :
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FIGURE A-4 LOG OF BORING B-4

Project Name: METRO RAIL - Hollywood/La Brea
Project Number: 91-8005 |Borehole Number: B-4 | Sheet 6 of 10
- =l & Samples T
£3 ] Description 852 2 | ¢ t 4 2 28 o
%g .g- scrip Qe8| -C _gg §§ v e :»':Q,?_E UL:\?}'
ol + o-| @ El>S o8 o |BEKERwe L
3 “1° 127 °| 8| 8125|823
[+ ZU
I/ SILTY SAND; Moderately brown, dry, 4 SM 14]S] 52 i
A dense, low plasticity fines, - 6"
I medwT-gramed sand, trace fine _
=k gravel. -
45j£i-f:ff SILTY SAND; Moderately brown, dry, | SM 1sm 50 | 4"
I dense,_fine- to coarse-grained ] /6"
T sand, low p]ast1?1ty fines, ]
T trace tine gravel. ]
5071 M same as above with no gravel, medium —| SM 16[S| 32 | 12"
doff - plasticity fines. i | 50 (/12"
557/ | 1 : —
- [{ SILTY SAND; Moderately brown, moist, —| SM 17(D1 "
el dense, fine: to meqdjum-grained ] .
T sand, non plastic ﬂnes? n : — 58 /?2
1 .
415 i
60—/ I SILTY SAND: Light brown to - .
T moderai?ITyg brown, dry to moist, ] " 1815] ?,8 /1102"
3+ dense, low to medium plasticity ] B
1 fines. : i
I i
6571l SILTY SAND; Moderately brown, dry to | SM 190 25 | %
K moist, dense, very fine-grained _ || /?2"
4 ?and, trace coarse sand, very 4
4 ow plasticity fines. a
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FIGURE A-4 LOG OF BORING B-4

Project Name: METRO RAIL - Hollywood/La Brea
Project Number: 91-8005 |Borehole Number: B-4 | Sheet 7 of_10_
2 _c|e Samples = g
£2| o e L. nu= | o+ > > |98|0E
g% ° Description 35-; 5= E‘” 3*5' § c? ;Cé’é ce
ot| = o2 | 87|55 =3 | 8 |38f5edvs|sg
= z" & | 7872528
T-"TISTLTY SAND; Moderately brown, dry to SM 20(S| _ 50 9"
g ! moist, dense, f1ﬁ£- to Y .1 50/4"| /10"
?d1um ?ra1?ed sand, very low
asticity fines, micaceous.
175l SILTY, SAND; Moderately Jrown, moist, SM 21D] 28 | 7* 127 12
il dense, f1ne- to med 1um gra1ned | 50 |/12"
sand, low pl ast1c; fines,
micaceous, trace fine gravel,
trace coarse sand
180 | =
(| SILTY SAND; Moderately brown, dry to SM 22({S} 50/6" &
Ll moasﬁ dsnse,df1ﬁ£a to ] o / )%“
i ai sand, very low
?astTc?ty 2$nes, trace %uartz
185

15fﬁDri11 cuttings show increasing sand
: content.

vi?:Dr111 cutt1n show increasin sand
o on ent giand becomes coarse

|Illllllllllllllllllllj|llllllllllJllllllllllllllJJlJllLlJ

lllllllllllJJJlllllllllllJlll'lIlllllll|IlllllllJlll{l‘l‘l.!'lll
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~ FIGURE A-4 LOG OF BORING B-4

[Project Name: METRO RAIL - Hollywood/La Brea
Project Number: 91-8005 |Borehole Number: B-4 | Sheet _8 of_ 10
5 =4 m Samples T
£zl 8 o 750 | B - ~T.5|52
s - - [ b ~
%§ ° Description §£8 _25 e _3_5 § §§ ﬁ%é‘é éﬁ,
el = orl g 52| =8 5 oe.nce,.!’_'.;‘.’ ug
- = g ol § °d
1T ITSANDY STCT/CLAYEY SILT; Low g
205 plasticity fines, medium- to =
4. coarse-grained, rounded to 4 ML
| sub-angular sand. -
3| .| | Same as above. ]
210 —
iy 3
215 J ]
j: '||Same as above. ¥
220 b
'1. =
| | || same as above. 1
-1 1 .{
225+ —
_3p-L ]
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FIGURE A-4 LOG OF BORING B-4

lProject Name: METRO RAIL - Hollywood/La Brea
Project Number: 91-8005 |Borehole Number: B-4 | Sheet 9 of 10 |
2 c| o Samples n -§
£zl o i wn-| o+ = oXN|3%2
283 Description 88% | 22 |5o| 3E | § e :??Cé*e £g
ol = D;_g 33 /2 —o S >a|émumuxv
¥ 5 wlo [JP @0 | 9 |PEP§S-t|RS
‘< - o gégu:o
JTTTISANDY SILT; Medium- to .
4 coarse-grained sand. .
1 .
-] -1
2351'| [|Same as above. Sand becoming =
: coarser.
I ]
4 B
11 "
28011 | same as above. ]
4 ]
- DrilTer: reports "harder™ drillin ] -
2051 11 STy GANDePRT LS. parder o gramgd) 7
) sand, trace gravel. i
250 -
] ]
:51';’?' SILTY SAND; Moderately brown, dry, ] n " '
1 HEC N defse, medygm- Y - SM 23(D] 70/6 é" 133 10
55— coarse- grame“ sand p1eces of
ke granite™( {IO -1/5""in size), 7]
x very low plasticity fines. 1
it ]
1 ]
1 :
50




FIGURE A-4 LOG OF BORING B-4
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‘'roject Name:

METRO RAIL - Hollywood/La Brea

Project Number:

91-8005

| Borehole Number:

v
FS

| Sheet 10 o

f

—
o

Depth
(feet)
Lithology

Description

USCs
Classi
fication

Geologic
Unit

Samples

Number

Type

Blow
Count
Recovery

0OVA
(ppm)
Degzvtg
(pcf)
Moisture

Content (%)

Background
OVA(ppm)

n
o
o

N )
~
o

N
~
(3]

ny
[+
o

n
(o]
(3,

®
o

(YT TN TN N0 S NN W TN G U TN NN TN U TN WO W S T W N U N U N N (N NN N NN U U U U NN T U U W NN N N O IO T

Boring terminated at 260 feet.

NOTE:

¥h1s borehole log is based

1e] dc1a551f1cat1on and v1%ga

soi] descriptio urther
mod 1f1e§ top1nc?u8e resu ts $
Taboratory_classification tests,
where available. -This summary
gp ies only aé the locatlon $f
t boring an time o

drillin Subsur ac cond1t1ons
may differ at other ocations
and may change at th1s }gca31on
with passage of time,
presented is simplification of
actual conditions e countered
The strati 1cat1on %
represent he appro 1ma e

bound ar¥ between su sur ace
material types and
transition may be gradua]

ORI T N T U N N U N T T T T U T T T U N U O T N U T U U Y T T T U N T O O M U U O Y O OO M A A B
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WELL CONSTRUCTION LOGS
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_— Traffic Box

DI

D3
< D4—>
< D5——>

MDINY

LL—

Locking Cap

Cement/Bentonite Grout
Schedule 80 PVC Flush Threaded Casing

Bentonite Seal

D1 & D2
Y

AS

R

A48RRKRLLL)

Schedule 80 PVC
Flush-Threaded Screen

Filter Pack Sand

A
!

Total Depth (D)

Total Depth of Casing (D1)

Depth to Bottom of Well Screen (D2)
Depth to Top of Well Screen (D3)
Depth to Bottom of Top Seal (D4)
Depth to Top of Top Seal (D5)

Well Casing Diameter

Well Screen Slot Size

Filter Pack Sand Type

Bentonite Seal Type

Threaded PVC End Cap
Filter Pack Sand

= 199 Feet

= 195 Feet

=195 Feet

= 125 Feet

=112 Feet

= 103.3 Feet

=2 Inch

=0.01 Inch

= 2/12 Monterey

= 1/4 Inch Pellets and Chips

Project No. _ 92-2038 |
The Earth Technology Hollywood Fault Study
Corporation Metro Red Line

Well Number SM-1

1-93 Figure B-1




_— Traffic Box

(

\
u]

D5—>

™

D3

P —

MDD

D1 & D2
]

|

[, DY OO O

!

Total Depth (D)

Total Depth of Casing (D1)

Depth to Bottom of Well Screen (D2)
Depth to Top of Well Screen (D3)
Depth to Bottom of Top Seal (D4)
Depth to Top of Top Seal (D5)

Well Casing Diameter

Well Screen Slot Size

Filter Pack Sand Type

Bentonite Seal Type

TR
PVC Slip Cap

Cement/Bentonite Grout
Schedule 80 PVC Flush Threaded Casing

Bentonite Seal

Schedule 80 PVC
Flush-Threaded Screen

Filter Pack Sand

Threaded PVC End Cap
Filter Pack Sand

= 180 Feet (Sloughed to 150 feet)
= 150 Feet

= 150 Feet

=10 Feet

=9 Feet

= 3 Feet

=1 Inch

=0.01 Inch

= 2/12 Monterey

= 1/4 Inch Pellets

Project No. 92-2038
The Earth Technology Hollywood Fault Study
Corparstion Metro Red Line

Well Number SM-1A

1-93 Figure B-2
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ICROPALEO

CONSULTANTS, INC.

December 8, 1992

Mr. Dennis Burke

The Earth Technology Corporation
13900 Alton Parkway, Suite 120
Irvine, California 92718

Dear Dennis:

Enclosed is our report on the two samples you recently sent us. We examined
sample B-8 for Foraminifera and palynology; only Foraminifera were done on sample
SM-1.

Sample B-8 contains no definite fossils and, therefore, is age indeterminate. The
lithology appears to be some sort of muddy sandstone containing abundant plutonic

fragments. It is possible, however, the sample is 100% fault gouge.

Sample SM-1 is certainly sedimentary. We believe it represents Modelo ~~~
deposition, but it could be as old as Topanga.

Our invoice is also enclosed. If you have any questions about either the bill or
the report, give me a call.

Sincerely,

Richard S. Boettcher
MICROPALEO CONSULTANTS, INC.

RSB:be

Enclosures

681 Encinitas Blvd « Suite 312 « Encinitas, California 92024 « (619) 942-6082 « FAX (619) 942-9623
Laboratory: 4569 Mission Gorge Place ¢ Suite K ¢ San Diego, California 92120 * (619) 284-7703
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ICROPALEO

CONSULTANTS, INC.

SAMPLE B-8
FORAMINIFER
Age: Indeterminate
Environment: Indeterminate
Fossils: Arenaceous spp.? (R)
Remarks: The lithology consists of a light gray muddy sandstone?,
with abundant plutonic fragments. There are no definite
Foraminifera in this sample. The arenaceous spp.?
recorded may well be some inorganic occurrences that in
a general way mimic crushed arenaceous Foraminifera. In
view of this uncertainty, we prefer to categorize both the
age and environment as indeterminate. o
PALYN Y
Age: Indeterminate
Environment: Indeterminate
Remarks: Barren of organics.

681 Encinitas Blvd ¢ Suite 312 « Encinitas, California 92024 « (619) 942-6082 « FAX (619) 942-9623
Laboratory: 4569 Mission Gorge Place * Suite K ¢ San Diego, California 92120 © (619) 284-7703



- FORAMINIFERA
Age:

Environment:

Fossils:

Remarks:

Interpreted by:

SAMPLE SM-1

Middle to Late Miocene, Probable Luisian to "Delmontian”
Equivalent. Topanga/Modelo Formation(s).

Open Marine

Arenaceous spp. (C), Haplophragmoides spp. (F),
Globigerina bulloides (C), G. quadrilatera? (C), G. spp. (A),
Fish remains (R), Radiolaria (F)

The lithology of this sample is a light brown/gray
shale/mudstone, plus some white tuff. The fossils are not
highly age restrictive except to say middle to late Miocene
(roughly Luisian to "Delmontian"). There is possibly
slightly more evidence to suggest assignment to the younger
part of this age range, say Mohnian to "Delmontian”,
although this is speculative. The maximum range of
formational assignment would be from the Topanga to the
Modelo (= Puente). Again, if we are correct in our
speculation that the fauna implies a Mohnian/"Delmontian"
age, then the Modelo would be preferable to the Topanga.
The arenaceous species do not provide much paleodepth
information; the abundant planktonics indicate an open
marine setting,

(ohrd o, B il fFope o

Richard S. Boettcher

Hideyo Haga

MICROPALEO CONSULTANTS, INC. n MICROPALEO CONSULTANTS, INC.



APPENDIX D

FEBRUARY 1, 1993 LETTER TO ENGINEERING MANAGEMENT CONSULTANT,
CHIEF TUNNEL ENGINEER

060893.RPT/92-2038-01



Kerry Sieh
Post Office Box 3148
Blue Jay, CA 92317

February 1, 1993

Mr. Timothy Smirnoff

Chief Tunnel Engineer

Parsons Brinckerhoff/DMJM

707 Wilshire Boulevard, Suite 2900
Los Angeles, CA 90017

Dear Mr. Smirnoff:

By this letter I am transmitting to you my evaluation of the
potential for fault movements along the proposed route of the
MetroRail Red Line. This letter augments the recent report of The
Earth Technology Corporation, with respect to the Hollywood fault.
Furthermore, I discuss other possibly active geological structures
that lie close to other portions of the MetroRail route.

Scientific Background

Within the past five years, a number of scientists have come to
believe that an active system of thrust faults exists within the Los
Angeles metropolitan region. In order to provide a context for the
discussion of those specific elements of this system that directly
affect the MetroRail Red Line, I will first give a brief, general
description of the fault system, as it is currently known.

The damaging Whittier Narrows earthquake of 1987 (Mp 5.9)
marks the initiation of widespread concern about active reverse
faults within the metropolitan region. Prior to this earthquake,
concern had been focussed primarily on the effects of earthquakes
generated by the San Andreas fault, 55 kilometers northeast of Los
Angeles. Other lesser, but nearer strike-slip faults, such as the
Whittier and Newport-Inglewood faults, were also known at that
time to pose significant earthquake hazards within the region!.

1 Ziony, J., 1985, Evaluating Earthquake Hazards in the Los Angeles Region --
An Earth-Science Perspective: U. S. Geological Survey Profess. Pap 1360, 505 p.
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However, none of these faults cross the alignment of the Red Line
and, therefore, none were believed to pose fault-rupture hazards
along the alignment.

Seismologic and geodetic analysis of the 1987 earthquake
revealed that it was generated by about a meter of slip on a 5-by-5-
kilometer patch of a shallowly north-dipping fault, buried about 12
kilometers beneath the Whittier Narrows, just off of the eastern edge
of Figure 12.3, Geodetic data showed that hills above the fault rose
about 5 centimeters during the earthquake3. Geologists found no
evidence for fault rupture at the ground surface, but geological maps
indicated young folding in the region. Thus the seismologic, geodetic
and geologic evidence pointed to seismic slip on a “blind” thrust fault,
that is, a fault which causes folding of the ground surface, but which
does not, itself, break the ground surface.

It is now recognized that the small fault that caused the
Whittier Narrows earthquake and its small surficial fold are merely
two elements in a system of thrust faults that underlie the
metropolitan region between Whittier Narrows and the Pacific
Ocean4. During the past three million years, movement on this
system of faults and folds has accomodated several kilometers of
north-south contraction of the Los Angeles region5. The detailed
geometry of these blind thrust faults and their surficial
manifestations are not yet perfectly known. However, the Santa
Monica Mountains, Hollywood Hills, Elysian Park Hills, Bunker Hill
and the hills of East Los Angeles are the more obvious manifestations
of this long-term, north-south shortening of the crust.

The most recent few thousand years of activity on this system
manifests itself as smaller irregularities on or near these larger hills.
It is these smaller, more youthful and more subtle features that are

2 Hauksson, E., and others, 1988, The 1987 Whittier Narrows earthquake in the
Los Angeles metropolitan area, California: Science, 239, 1409-1412.

3 Lin, J., and R. Stein, 1989, Coseismic folding, earthquake recurrence, and the
1987 source mechanism at Whittier Narrows, Los Angeles basin, California: J.
Geophys. Res., 94, 9614-9632.

4 Dolan, J., and K. Sieh, 1992, Paleoseismology and geomorphology of the
northern Los Angeles basin: Evidence for Holocene activity on the Santa
Monica fault and identification of new strike-slip faults through Downtown

Los Angeles: in EOS, Trans. Amer. Geophys. U., 73, 589; Bullard, T., and W.
Lettis, in press, Quaternary fold deformation associated with blind thrust
faulting, Los Angeles Bassin, California, J. Geophysical Res .

5 Wright, T., 1991, Structural geology and tectonic evolution of the Los Angeles
basin, California; Davis, T., and J. Namson, 1989, A cross section of the Los
Angeles area: Seismically active fold and thrust belt, the 1987 Whittier
Narrows earthquake, and Earthquake Hazard: J. Geophysical Res. 94, 9644-9664.



Smirnoff, page 3, Monday, February 1, 1993

of most concern to me, with respect to MetroRail, because the
youngest elements are the ones most likely to be active during the
lifetime of MetroRail.

The subtle surficial expressions of several small faults and
folds of the thrust system are depicted in Figure 1. The figure is
based principally on work performed under my supervision by Dr.
James Dolan. For reference, the figure also shows the approximate
MetroRail Red Line alignment and other cultural features. The
alignment crosses two and perhaps three young faults and also a
feature that may be a fold. The faults are the MacArthur Park, Echo
Park and Hollywood.

These faults are expressed at the surface as gentle, linear
south-facing slopes. Figure 1 depicts these slopes as lines of
irregular width. Dashes indicate where we infer that these
structures could exist, but where surficial expression is non-existent.
At this time, we believe these short, relatively minor structures dip
rather steeply northward and root in a larger, shallowly north-
dipping thrust fault buried several kilometers beneath the region,
similar in nature to the structure associated with the 1987
earthquake. '

The Echo Park, Coyote Pass and MacArthur Park faults

East of the Downtown area, the scarps of the Coyote Pass
fault suggest a predominance of right-lateral slip and minor dip slip,
south side down (Figure 1). To the best of my knowledge, this fault
was first noted in a State report thirty years ago6- Bullard and
Lettis? also display a portion of the feature on one of their maps, but
neither discuss it in any detail nor mention it by name.

On trend with the Coyote Pass fault, northwest of Downtown
Los Angeles, is an alignment of bedrock hills that suggests another
young fault. This speculative fault we have named the Echo Park
fault (Figure 1). If this structure exists, and if it is contiguous with
the Coyote Pass fault, the combined structure would pass through the
MetroRail tunnel near the Hollywood (101) freeway. Geological cross
sections of the MetroRail tunnel excavation, shown to us by Mr.
Richard Radwanski, do not indicate any faults in the Puente

6 California Department of Water Resources, June 1961, Bulletin 104 (see Areal
Geology Map and Geologic Sections K-K’ and L-L’).

7 Bullard, T., and W. Lettis, in press, Quaternary fold deformation associated
with blind thrust faulting, Los Angeles Bassin, California, J. Geophysical Res.
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Formation at the Downtown crossing of the postulated fault. This
means that the structures, though aligned, are not connected and that
neither the Coyote Pass nor the Echo Park fault pose a fault-rupture
hazard to the tunnel north of Downtown.

At and west of Vermont Avenue, we see no topographic
indication of our postulated Echo Park fault. It is quite plausible that
the structure does not continue across the MetroRail alignment.
Nevertheless, special care should be taken to examine the tunnel
walls for evidence of faulting near the intersection of Vermont
Avenue and the northwestward projection of the Echo Park feature.

The MacArthur Park fault exhibits clear scarps just north of
the MetroRail route between Downtown and Vermont Avenue. There
it also displays clear evidence of predominantly right-lateral slip,
with a minor component of dip slip, south-side down. As Figures 1
and la show, the landforms associated with this fault are located
north of the tunnel along Wilshire Blvd. Furthermore, Mr. Richard
Radwanski’s mapping of the tunnel excavations confirm that this
fault does not intersect the tunnel along Wilshire Blvd.

I anticipate, however, that the MetroRail tunnel will cross the
MacArthur Park fault along Vermont Avenue, north of Wilshire
Boulevard (Figure 1a).

Slippage along the MacArthur Park fault during an earthquake
would probably be a combination of right-lateral and vertical (north-
side-up). I can not accurately predict how much slip would occur.
But, given its much shorter length, it would probably be much less
than that which I postulate below for the Hollywood fault.

West of Vermont Avenue, at the Normandie station, the station
excavation crosses a linear, gently southwest-sloping hillside that
appears to be the surficial expression of a young fold. For the sake of
this discussion, I will call this feature the Normandie Fold.

Prior to excavation of the Normandie station, your exploratory
borings there suggested to me that the late Quaternary San Pedro
Sand had indeed been warped down to the south, perhaps as much
as 80 feet. This 80-foot-high slope was suspicious, because one
would have expected the shallow-water San Pedro sands to have
been laid down on a much more gently inclined sea floor. The San
Pedro Sand may be about a half-million years old, so this warping
would have taken place sometime during the past half-million years.

I and Dr. Dolan tested the fold hypothesis by inspecting the
excavation as it progressed. We expected to find minor, secondary
faults and fissures at the contact of the San Pedro Sand and
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underlying bedrock (Puente Formation). Such structures are
common on the limbs of active folds, and their presence would have
been an independent indication of youthful tectonic activity. To my
surprise, inspections by myself and Dr. Dolan during occasional visits
to the excavation revealed no secondary faulting. Irregularities in
the contact and less than optimal viewing conditions leave us with
some uncertainty about the lack of faulting, but our judgement is
that, for the portions of the excavation that we inspected, offsets of
the contact greater than about 25 cm would have been visible to us.
Mr. Radwanski concurs with this opinion. He is currently completing
his cross-section of the entire exposure. I would like to inspect his
cross section before I make a final judgement about the lack of
faulting.

The apparent lack of secondary faults or fissures reduces my
concern about the possibility of minor faulting and reduces my
concern about tectonic tilting of the Normandie station.
Nevertheless, the most plausible explanation of the feature is that it
is a young fold, but with secondary structures too small to have been
seen in excavation.

The Hollywood fault

The largest fault along the Red Line alignment is the Hollywood
fault. During 1992, this fault was the subject of intensive
geotechnical investigation, which is described in detail in the report
of The Earth Technology Corporation (ETC). I and Dr. Dolan
participated in that investigation and reviewed the report prior to its
submission to you.

The ETC report describes the numerous borings that were made
in 1992 to locate more precisely the Hollywood fault zone in the
vicinity of the Red Line. There is no need for me to re-iterate most
of the findings and conclusions of that report. I will, however, in the
paragraphs that follow, present a small amount of additional data
and discuss the following matters:

1) The possibility of a trace of the Hollywood fault,
immediately south of and parallel to Hollywood Blvd, has been
eliminated by the set of borings made in September and October of
1992.

2) A recent exposure of a young fault in a sewer excavation on
Fuller Avenue suggests minor young faulting slightly north of the
principal zone of faulting.
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3) Radiocarbon dates that we received in early December
indicate that the Hollywood fault has moved in the past 17,000
years.

4) Future dislocations of features crossing the Hollywood fault
may have an appreciable left-lateral component.

5) Determination of the slip rate and average recurrence
interval for the fault zone remain problematic, but I do suggest
reasonable values for your consideration. '

POSSIBLE FAULT ALONG HOLLYWOOD BOULEVARD

In one of our meetings in early 1992, I expressed concern that
a southern branch of the Hollywood fault system might be
responsible for topographic irregularities immediately south of
Hollywood Boulevard. These irregularities appear in the contours of
the Hollywood and Burbank 1:24,000-scale topographic quadrangles
made by the US Geological Survey in the 1920s. For reference, I
include as Figure 2 our map of this linear zone of steeper topography.
The topographic contours on the old map suggested that we would
see vertical dislocations of at least 10 feet between Hollywood Blvd
and Hawthorn.

Although our inspection of the area with Dr. Allen in early
1992 had led us to doubt that the old topographic map had been
drawn correctly, I recommended that additional borings be made in
order to completely address the possibility of additional active
faulting along Hollywood Blvd.

The borings made along Martel Avenue, between Hawthorn
and Franklin Avenues in late 1992, allowed us to eliminate the
possibility that the zone of odd topography along Hollywood Blvd. is
related to active faulting. The pedogenic soils and alluvial layers
encountered in the borings appear to be tectonically undisturbed
between B-12 and B-46. This lack of disturbance is shown in the ETC
report's Plate 1. Our most recent interpretation of the borings differs
slightly from that shown on Plate 1, but only between B-34 and B-
12, that is, north of Hollywood Blvd. Figure 3 is a rough draft of our
interpretation of that portion of the cross-section. As you can see, in
neither our latest interpretation nor ETC's is there any indication of
disturbance of the soils or sedimentary layers.

SEWER TRENCH ALONG FULLER AVENUE

Figure 4 is a map of the Hollywood fault zone in the vicinity of
the MetroRail crossing. The location of the principal fault zone on
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this map reflects constraints from the ETC borings along Camino
Palmero and La Brea Avenue and from a shallow sewer trench dug in
November along Fuller Avenue.

Figure 5 is a sketch of the western wall of the sewer trench,
made by Dr. Dolan. The excavation revealed loose alluvial sediment
(yellow), underlain by massive clayey alluvium or colluvium (light
brown), which is underlain by crystalline bedrock (dark orange). At
its southernmost exposure, the bedrock is faulted against the clayey
alluvial or colluvial unit. The borings along La Brea Avenue and
Camino Palmero indicate that the main zone of faulting is south of
this exposure, but, because of the speed with which excavation and
backfilling occurred, we were unable to view that portion of the
sewer excavation.

The presence of a small, young fault north of the main fault
zone is a tangible indication that the borings should be interpreted
with this cautionary note: minor faults, with up to a foot or two of
vertical separation should be expected outside of the main zone.

MOST RECENT ACTIVITY OF THE HOLLYWOOD FAULT

You have asked me to assess the recency of activity of the
Hollywood fault. Based upon radiocarbon analyses of several
samples of carbon from the Camino Palmero borings, Dr. Dolan and I
conclude that the most recent movements of the fault have occurred
in the past 17,000 years. I infer that at least one event occurred
between 17,000 and about 8,000 years ago. Movement along the
fault during the past 8,000 years can be neither demonstrated nor
disproved from any of the data now available.

A radiocarbon age of 16,760 years, determined for sample B-
31 HFZ 21' (Appendix 1), provides a maximum age for the most
recent fault movements. This sample came from 21 feet below
Martel Avenue in boring B-31, between Hollywood Boulevard and
Franklin Avenue. Figure 3 shows that this location is
stratigraphically between two pedogenic soils that are faulted farther
upslope, between borings B-12 and B-17. The top of these soils have
a vertical separation of about 8 feet across the fault between B-12
and B-17. This separation is almost certainly the result of fault
rupture. We have considered the possibility that the vertical
separation is due to channelization into the fan. The geometry of the
top of the soil renders this alternative very unlikely. Borings B-17,
10, 15 and 16 show that no appreciable channel wall exists on what
would be the northern wall of this channel. The smoothness of this
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slope and its elevation make channelization a very improbable
explanation.

Figure 6 is is a 3-dimensional structure-contour map of the top
of the soil in the vicinity of the fault. Borings 18,19 and 20 provided
enough control to allow Mr. Miller at ETC to construct this map. The
map is quite instructive: It shows that south of the fault the surface
of the soil slopes southwestward, away from the mouth of Runyon
Canyon. This is consistent with our interpretation that the sediments
south of the fault came from Runyon Canyon. North of the fault, the
soil slopes southward, away from the mountainfront. This is
precisely what one would expect for sediment derived not from
Runyon Canyon, but, rather, from the slope north of Camino Palmero.
The structure-contour map shows that these two surfaces of differing
orientations meet at the fault zone.

If the crease between the two surfaces were not faulted, the
contours through B-9, 12 and 20 would merge with the contours
drawn through B-10, 17 and 18 without turning to the northeast.
The northeastward deflection of the contours between B-20/B-12
and B-18/17/10 probably indicates faulting, north-side down. The
borings constrain the orientation of the fault to be within the range
N5SOE to about East-West. This range of orientations is nearly parallel
to or slightly more northerly than the orientation of the principal
zone of faulting (Figure 4).

Figure 6 indicates that the magnitude of dip-slip separation
across the fault is about 5 feet. The actual orientation and magnitude
of the slip vector cannot be determined uniquely from the available
data, however. The observed separation could be the result of pure
dip slip or a combination of dip and strike slip. In the following
paragraph, I consider the possibilities.

Because the separation is down to the north and the dip of the
fault is northward (Figure 3), the dip-separation is normal, not
reverse. A normal fault with this angle to the main zone would most
easily be interpreted as a Riedel shear in a left-lateral fault zone. If
we assume the slip vector across the fault is either pure normal slip,
then the magnitude of the dip-slip would equal the vertical
separation, about 5 feet. If, however, the slip vector has a
component of left-lateral slip, then the dip slip would be greater than
5 feet. For example, if the component of left-lateral slip were 20
feet, dip-slip would be about 7 feet.

Regardless of the exact slip vector, this fault slip probably
antedates deposition of the clayey "orange" alluvium on Figure 3,
because the tops of that unit south and north of the fault are
coplanar. Thus, the events responsible for the 5 feet of vertical
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separation on the underlying soils displaced the underlying soils
before deposition of the top of the "orange" alluvium.

Although one cannot be certain, a vertical separation of this
magnitude is close to the maximum value one would expect for
slippage in only one earthquake®. I suspect, therefore, that at least
two large earthquakes, or possibly several smaller earthquakes were
associated with rupture of the Hollywood fault between about 17,000
years ago and deposition of the top of the clayey alluvium, colored
orange in Figure 3. In the following paragraph, I estimate an age for
the top of this clayey alluvium.

Sample B-15 HFZ 7', recovered from loose alluvium at a depth
of 7' in boring B-15, has a radiocarbon age of about 3400 years
(Figure 3 and Appendix 1). The base of the loose alluvium is at a
depth of about 16 feet in this boring and rests immediately upon the
orange layer in Figure 3. Using this 3,400 year age, a linear
extrapolation of age as a function of depth yields an age of about
8,000 years for the base of the loose alluvium and top of the clayey
underlying unit. This provides a reasonable constraint upon the
event or events that produced the 5-foot separation -- they occurred
between about 17,000 and about 8,000 years.

‘From the data now in hand, we cannot determine whether the
Hollywood fault has ruptured within the past 8,000 years. The
following stratigraphic relationship between borings B-12 and B-15
suggests the possibility, but does not prove it: The contact between
loose post-8,000-year-old alluvium and clayey underlying alluvium
is clearly traceable from boring B-12 southward and from boring B-
10 northward, but is not clear in boring B-17. The absence of the
stratum in B-17 could be due to channelized erosion near the fault
scarp. It could also be a stratigraphic complication due to faulting
subsequent to creation of the contact. If this latter alternative is the
correct one, then the fault has ruptured in the past 8,000 years or so.

The latest movement on the Hollywood fault may have
occurred prior to about 1,200 years ago. This is suggested, but not
proven, by the structural relationships in the Fuller Avenue sewer
excavation (Figure 5). In that excavation, the fault plane that
juxtaposes bedrock (dark orange) and clayey alluvium or colluvium
does not appear to break the youngest (yellow) alluvial unit. The
yellow, youngest alluvial unit corresponds to the loose, upper 16 feet
of alluvium in the Camino Palmero borings, and we believe that the

8 1 am aware of no historical California earthquake, for example, associated
with a scarp greater than about 5 feet in height.
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underlying clayey alluvium corresponds to the clayey alluvium on
Camino Palmero. Samples C-2 and C-3, which were taken from the
younger unit, indicate that this unbroken unit is about 1,200 years
old. Thus we infer that this fault plane has not slipped in at least
1,200 years?. This conclusion is speculative, because the 1,200-year-
old stratum may, actually, be faulted. The contact between the two
youngest units in the excavation is obscured by man-made fill at the
place where the fault would intersect the contact. Thus, although we
believe it to be unlikely, the possibility that the base of the young
unit is faulted cannot be dismissed.

SENSE OF DISLOCATION
AND RATE OF SLIP
ALONG THE HOLLYWOOD FAULT

You also requested me to evaluate the amount and type of
dislocations that are likely to occur during the next rupture of the
Hollywood fault. With respect to this question, the data we collected
in 1992 yielded some surprises.

The location of the Hollywood fault, at the southern base of the
Santa Monica Mountains, and the geological structure of the
mountains suggest that slip on the Hollywood fault has been
dominantly vertical. Even recent interpretations show the fault
dipping moderately northward under the mountains and show the
mountains moving up, over the sediment of the Hollywood plain!0.
The borings along Camino Palmero and La Brea Avenues support this
view, inasmuch as they show bedrock north of the faults over-riding
alluvium south of the faults.

Three pieces of evidence collected in 1992, however, indicate
that the fault may have a significant component of left-lateral slip.
First, the dip of the fault planes encountered in and inferred between
borings B-12, 17, 10 and 16 are unexpectedly steep. Such steep dips
(75° and higher) are not commonly associated with dip-slip faults.
They are commonly associated with strike-slip structures. Second,

9 Sample C-4, which was collected from the unit beneath the young (yellow)
alluvium, yielded a radiocarbon age of only 300 years. This is inconsistent
with the 1200-year ages determined for C-2 and C-3. The most satisfactory
resolution of this discrepancy is that the necessarily rapid mapping of the
trench wall precluded recognition of burrows or other disturbances that
emplaced younger material within the older unit.

10 Davis, T., and J. Namson, , 1989, A cross section of the Los Angeles area:

Seismically active fold and thrust belt, the 1987 Whittier Narrows earthquake,
and Earthquake Hazard: J. Geophysical Res. 94, 9644-9664.
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the sense of vertical separation of the latest Pleistocene soil, between
B-12 and B-17 is opposite that which one would expect for a reverse
fault. The soils above and below the 17,000-year-old sample appear
to have dropped down on the north, relative to their elevations south
of the fault. If the fault were bringing the mountains up, relative to
the Hollywood plain, then the sense of vertical separation of this bed
would be up-on-the-north. The observed sense of vertical

separation -- down on the north -- would not be uncommon for a
Reidel shear within a left-lateral fault zone. The third piece of
evidence that suggests strike-slip motion is the linearity of the fault
zone between Vista and La Brea Avenues. Faults of such linearity
are more commonly associated with strike-slip or oblique-slip rather
than pure dip-slip motion.

The odd sense of vertical separation across the fault makes me
very reticent to use the separation across the fault to calculate a rate
of vertical or lateral slip for the Hollywood fault zone. In lieu of a
firm conclusion, however, let me offer a speculative analysis.

The lack of a prominent fault scarp across Camino Palmero is
an indication that sedimentation has been occurring at a rate that is
greater than the rate of relative vertical displacement. This allows
me to place a constraint on the rate of vertical displacement across
the fault zone. At the fault zone, the 17,000-year-old stratum occurs
at a depth (on the southern side of the fault) of about 25 feet. From
this one can calculate an average rate of deposition of about 0.4
mm/yr. If the average rate of vertical slip on the fault had exceeded
this value, a scarp would have been visible on the ground surface
and deposition would have occurred only on one side of the fault
zone. From this analysis, then, I conclude that the rate of vertical
slip, either north- or south-side-up, along the Hollywood fault is
substantially less than 0.4 mm/yr. If we use the 5 feet, south-side-
up, to calculate a vertical slip rate, we calculate a rate of 0.1 mm/yr,
mountain-side down.

The rate of left-lateral slip is more difficult to assess, but some
constraints can be estimated. From the topographic map of Figure 2,
one can see that the geomorphic expression of the alluvial fan
emanating from Runyon Canyon would disappear if sediments were
removed to a depth of about 100 feet in the vicinity of the Camino
Palmero crossing of the Hollywood fault. A linear extrapolation with
depth of the 17,000-year-old sample yields an approximate age of
80,000 years for the base of the alluvial fan.

What minimum average rate of left-lateral slip on the
Hollywood fault would be required to create a visible asymetry in
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the alluvial fan? The shape of the fan is complicated by the presence
of two lesser canyons west of Runyon Canyon. Even so, it appears to
me that the bulk of the sediment on the fan originated from Runyon
Canyon. The apex of the fan appears to be very near the mouth of
Runyon Canyon. More than about 100 meters of left-lateral slip on
the fault would probably have left a topographically visible remant
of the fan east of Runyon canyon. If I assume that 100 meters or
less of left-lateral slip has occurred in the past 80,000 years, I
calculate a maximum rate of about 1.2 mm/yr.

In the section below I will use a vertical slip rate of 0.1 mm/yr
and a maximum left-lateral slip rate of 1.2 mm/yr to estimate
minimum average recurrence intervals for the Hollywood fault.

AVERAGE RECURRENCE INTERVALS
FOR THE HOLLYWOOD FAULT

In the text above, I have concluded that at least one, and
probably more, ruptures of the Hollywood fault occurred between
17,000 and 8,000 years ago. If we assume that only one rupture
occurred during that period, and that no ruptures have occurred
subsequently, we have an average recurrence of slip along the fault
of at least 8,000 years. If we use the 0.1 and 1.2 mm/yr vertical and
horizontal slip rates, we calculate that at least about 0.8 m of vertical
and 10 m of horizontal slip would have built up during the 8,000-
year or greater period between earthquakes. Such a large horizontal
dislocation is unreasonable -- the largest offset associated with
historical earthquakes along the San Andreas fault, a much larger
fault, capable of much larger earthquakes, is about 10 meters. From
this I conclude that either I have chosen an unreasonably long
recurrence interval or an unreasonably high rate of horizontal slip.
In the next paragraph, I assume that the average recurrence interval
is much shorter than 8,000 years.

Let us consider two simple and speculative scenarios. First, I
assume that the Hollywood fault, in concert with other reverse and
strike-slip faults of the metropolitan region, produces large
(magnitude 7.5) earthquakes. Slip during earthquakes of this size is
commonly as great as 3 to 6 meters!l . At an accumulation rate of
1.2 mm/yr, about 2,500 to 5,000 years would be required to store

11 This range of values is consistent with those found in the most recent
compilation of values, which is in Wells, D., and K. Coppersmith, Updated
empirical relationships among magnitude, rupture length, rupture area and
surface displacement: Seismol. Soc. America Bull, in preparation.
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this amount of strain between earthquakes. Since 1.2 mm/yr was a
maximum estimated rate, 2,500 years would be a minimum average
recurrence interval. Repetition of such a large dislocation along the
Hollywood fault would probably be a few thousand years. With such
a long interval between events, the recurrence of a large event in the
lifetime of the MetroRail tunnel would be extremely small.l!

Alternatively, if we assume that the Hollywood fault breaks
during smaller (magnitude 6.5) earthquakes, then I would expect
events to be much more frequent, but each would relieve less strain.
If we use the 1.2 mm/yr rate and adopt a typical scenario for a
magnitude 6.5 earthquake -- one-half meter of lateral slip!l --,
events along the Hollywood fault would occur, on average, every 400
years As in the calculation for a larger-magnitude earthquake, this
is a minimum average interval, because the 1.2 mm/yr rate is a
maximum estimated rate. A more likely average interval might be
as high as one thousand years.

EARTHQUAKE SCENARIOS
FOR THE HOLLYWOOD FAULT

In this final section of my report, I offer two scenarios for the
displacement across the Hollywood fault at the MetroRail Red Line
crossing: First, I assume the occurrence of a magnitude 6.5
earthquake. Then, I assume occurrence of a magnitude 7.5 event.

If the Hollywood fault ruptures during an earthquake of
magnitude 6.5, major fault rupture would likely be confined to the
Hollywood fault zone -- that is, the principal faults and their
subsidiary traces, along the southern flank of the Santa Monica
mountains and Hollywood Hills. At the MetroRail crossing, most of
the slip would occur on discrete faults within the zone identified on
Figure 4. The amount of slip would be on the order of one-half to
one meter, and there would be components of both vertical and left-
lateral slip.

If the Hollywood fault ruptures during an earthquake of
magnitude 7.5, major fault rupture would likely occur on other faults
as well as the Hollywood fault zone. It is not inconceivable that other
faults on Figure 1 could rupture in concert with the Hollywood Fault.
At the tunnel crossing, offsets of several meters could occur within
the principal zone of faulting.

11 As a caution, however, let me say that the faults of the Landers earthquake
had similarly long periods of repose prior to the magnitude 7.4 earthquake in
1992,
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I hope that this rather lengthy analysis of the seismic rupture
hazards along the MetroRail Red Line route is of use to you. If you
wish me to discuss these matters further with you, your staff, or
your geotechnical consultants, I would be happy do so. I will be in
town most of February, March and early April.

L

Sincé ly yours

Kexy Sie
Registered Geologjst 505
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FIGURE CAPTIONS

Figure 1. Map of possibly active faults and folds in the vicinity of the
MetroRail Red Line. Prominent lines of variable thickness
represent south- to southwest-facing slopes that indicate
youthful faulting of the ground surface. Dashed lines represent
speculative interpolations of these features where topographic
indicators were not present. Lines with opposing double
arrows are crests of youthful folds on the ground surface. The
features that are relevant to the MetroRail Red Line are the
MacArthur Park, Echo Park and Hollywood faults and a nearby
fold.

Figure 1la. Map of the MacArthur Park fault in the vicinity of
Wilshire Boulevard. and Vermont Avenue. The red color
represents slopes that we interpret as fault scarps. The yellow
color indicates outcroppings of bedrock (from other published
mapping). The red lines with opposing arrows indicate the
crest of the Normandie fold. Topography is from the USGS
Hollywood and Los Angeles topographic maps of the 1920s.
Contour intervals are 5 and 25 feet.

Figure 2. The topography along Hollywood Boulevard, mapped by
the USGS in the 1920s, suggests the presence of a southern
strand of the Hollywood fault. Borings made in late 1992
indicate that this zone of irregular topography is not the
product of faulting.

Figure 3. Our most recent interpretation of the borings along Martel
Avenue, north of Hollywood Avenue, differs slightly from that
in the October 1992 report. Both interpretations, however,
suggest that no young faulting exists south of Franklin Avenue.

Figure 4. The cross-hatched zone on this map includes the location of
the principal traces of the Hollywood fault zone, which are
well-constrained by borings along Camino Palmero and La Brea
Avenues. The two short, heavy lines across Fuller and Camino
Palmero Avenues are individual faults, which are discussed in
the text.

Figure 5. A sewer excavation on Fuller Avenue exposed a young
fault north of the principal zone of faulting.
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Figure 6. This structure-contour map shows, in plan view, the
elevation of the top of the uppermost "brown" soil encountered
in the borings along Camino Palmero. From this map, I infer
the nature of youngest slip along the Hollywood fault.
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NERRE 2 eV 4985 5.W. 74 COURT
v T'P" PN.D' "r", _-;‘-JJ‘ .‘{-’_ s @ I
MORRY & TAAERS, PHD. e ) AN ELQDA
CO-DMC%IJ . o '{’-‘ .t ' ’ PR ——— — - i
REPORT OF RADIOCARBON DATING ANALYSES
. Dolan :'. . ; " November 3, 1992

FORt o F- ° > DATERECEIVED: L

California Institute of Techhology QATE REPORTED: November 25, 1992

. tecmsmdis ol [ - ) Slj?‘M-l..r:rE-..R-« PO pou |} 8.
PURCHASE ORDER #
i e L L S =5 0 Tetweg ety ToEEET T o U A R
,’_\L .'_l;' .‘ .g .
OUR LAB NUMBER YOUR SAMPLENUMBER:  O-14 AGG.YEARE.B.P. + {0 :
" . e o-::. = -
i - B £ ) ?;-‘ E ' M 14
-t .': -‘h . .: -i -. » L Sl ey . o
Beta~576874 '~ HF C=2 © -1230 +/= 70 8P * (charcoal) :
OAMS"4148 1 - .. " < G s e ..._.-.‘.: . . o . » ..... .:. §
- Beta-5767% -~ HF C-8 1230 +/- 70 BP (charcoal)
CAMS=4149 : -
Beta-5767¢ T HF C~4 .. 300 +/- 70 BP (charcoal)
CAMS-4180 . .- . . . sy RS o man
Bota-57677 _ B-18 HFZ 7' 3170 +/-='70 8P " (charcoal)
CAMS~41561 . .
* ' ¢ . o
Beta~57681 :” B-31 HFZ 21’ . 18760 +/-"90 B8P  '(charcoal)
‘CAMS~-4152 - ! : . T "

'

Note: these samples were done using the AMS Sechnique. The reported dates
have been adjusted by carbon 13. : ' §

These dates are reported as RCYBP (radiooarbon years belare 1850 A.D.). By International convention, the half-life o!
radlocarbon Is taken as 5568 years &nd 86% of the activity of the National Bureau of Standards Oxallc Acid (origina!

batch) used as the modern standard. The quoted errors are from the counting of the modern standard, background, anc
Tt s m=alisnd Thow ronreeant nna etandard Adavistinn etalietire /RAWU Arahshilitvl haced nn tha randnm nahirs
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sample being analyzed. They represent one standard devlation statlstics (88% probability), based on the random nature
of the fadloactive disintegration process. Also by International convention, no oorrections are made for DeVries effect,
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MURRY A. TAMERS, PH.D.
JERRY J, STIPP, PH.D.
CO-DIRECTONRS

CALTECH SEISHOLOGY

1T304

FAX NO. 8185640715

BETA ANALYTIC INC.

Dr. James F. Dolan
_Caljfornia Institute of Technology

geismological Laboratory

Pasadena, CA 91128

Dear Dr. Dolan:
- te—————piagsse-find-snelesed-the-recuits.on .five.very small ___ . _.

w4 — = —-.charooal . samplee ,recently submitted for radiooarbon dating
analyses using the AM8 (Accelerator Mass 8peotrometry)

technique.
canceled.

November 25, 18982

4986 5.W. 74 COURT
MIAMI, FLORIDA
33155 US.A

e . .
. .

The other seven samples from this group ware

Your charcoals wefe'pretreated by~fi?st examining for

rootlete.

eliminate carbonates.

~e

_ take out humic aocids.

The samples were then given a hot acid wash to
They were repeatedly rinsed to
neutrality and subeequently given a hot alkali soaking té6 .

- After rinsing to neutrality, another'
~ aaid wash followed and another rinsing to neutrality. The

samples were combusted in an enclosed system. The carbon

dioxides collected were purified and -reacted with hydrogen on -

" eobalt catalysts to produce graphite.

The AMS measurements

were made in the Lawrence Livermore National Laboratory in

california (CAMS).
material converesions were dons at Beta Analytic.

The chemical -pretresatments undltarget
n

discussing the dates in reports or papers, both the Beta- and
CAMS- numbere should be cited.

wg aro encloafing our invoice.
. the appropriate office for payment, .

would you forward this to
We had originally sent

_an advance invoice for all thirteen AMS samples in this
group, but, since seven of them wera cancaled. wWa thought you

might want another inveioce.

[ -~
.. . o

51ncerely youra.

MN*M ‘T—ma..

‘Murry Tamers, Ph

L CO-dirootor

D.

P.S, We are sendins this letter and the dato report ahaat by
fax in addition to regular air mail.

v fﬁ. - K]
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CALIFORNIA INSTITUTE OF TECHNOLOGY

DIVISION OF GEOLOGICAL AND PLANETARY SCIENCES 170-25

June 3. 1993

Mr. Paul Guptill

Earth Technology Corporation
13900 Alton Parkway

Suite 120

Irvine, CA 92718

Dear Paul,

Here is a copy of the letter that I recently sent to Los Angeles County explaining the rationale for
our research in their storm drain trenches. It includes all of the basic data and conclusions from our trench
studies. Kerry Sieh will use these data to formulate his final report to MetroRail when he returns on July
10.

As 1 mentioned to you on the phone this afternoon, the basic conclusion from the Vista Street trench.
which I believe crossed directly over the main strand of the Hollywood fault, is that the fault has not
experienced a surface-rupturing earthquake in at least one-to-two thousand years. Age constraints are
based on preliminary soil age determinations conducted in the trench by Professor Tom Rockwell of San
Diego State. While the data are not definitive concerning the recent seismic history of the Hollywood fault,
they suggest that the fault has very long recurrence intervals measurable in terms of thousands, rather than
hundreds, of years. If I can provide any additional information or answer any guestions please call me at
(818) 356-6984.

Please note that Figure 2 in the letter is labeled Figure 3 (map); Figure 3 in the letter is labeled Figure 5
(Vista Street log); Figure 4 in the letter is labeled Figure 3. Figure 1 in the letter is labeled Figure 1. This
is a compilation map that I just put together about two weeks ago. It represents a synthesis of recent
mapping by SCEC researchers of active surficial structures. Slip rates are from Rockwell's work. Note that
reference 'Yerkes and Jones, 1989' should read "Ziony and Jones, 1989'.

Seismological Laboratory
Caltech 252-21
Pasadena. CA 91125

PASADENA. CALIFORNIA 91125
TELEPHONE (818) 356-6109: TELEX 188192 OR 675425; TELEFAX (818) 568-0935



CALIFORNIA INSTITUTE OF TECHNOLOGY

SEISMOLOGICAL LABORATORY 252-21

May 21, 1993

Mr. Gary Johnson

Los Angeles County

Department of Public Works

900 South Fremont Avenue, 8th Floor
Alhambra, CA 91803-1331

Dear Mr. Johnson,

First of all. I would like to thank the Los Angeles County Department of Public Works for allowing me
access 10 your storm drain excavation on Vista Street in Hollywood. 1 would also like to thank you
personally for facilitating my research in the trench. This letter details the results of this research and
explains in detail why we requested deepening and partial re-excavation of a portion of the trench on April
4.1993.

As you know, Caltech professor Kerry Sieh and I have been studying the seismic hazard potential of
the Hollywood fault for the past two years. Very little is known about the earthquake potential of this fault,
which runs E-W along the base of the Hollywood Hills, from northern Beverly Hills through downtown
Hollywood to the Los Angeles River. Our previous studies have focused on an examination of evidence of
past earthquake activity preserved in abnormal contours in the ground surface--the seismic 'signature’ of the
fault, if you will. These ground surface studies (known as geomorphology). in conjunction with
collaborative work we have done as consultants for the MetroRail Red Line project. have allowed us to
map out the location of the Hollywood fault in unprecedented detail (Figure 1). Our mapping indicated to
us that the main trace of the Hollywood fault crosses perpendicular to Vista Street about halfway between
Franklin and Hillside Avenues (Figure 2).

One of the principal means by which geologists assess the seismic hazard potential of a fault is by
studying its past earthquake history, with the assumption that past earthquake behavior will provide
important insights into the future behavoir of the fault. These so-called 'paleoseismologic’ studies focus on
extremely detailed mapping of trench exposures, typically 15-18 feet deep. cut across the fault. Based on
our knowledge of where the Hollywood fault crossed your proposed excavation. we requested permission
from Los Angeles County to examine the walls of the Vista Street trench.

Although we are confident that the Hollywood fault crosses your trench route well north of Franklin
Avenue. I logged the entire 1225" rench length from Hollywood Boulavard north in order to provide a
wider perspective of any potential seismic deformation (c.g.,warping or folding of sedimentary layers) as
well as to collect as many datable charcoal samples as possible (Figure 2). To state our conclusions at the
outset. the rench appears to have passed directly over the Hollywood fault without revealing any paleo-
earthquake deformation. In other words. because of high alluvial fan sedimentation rates in the area, the
trench only exposed sediments that have been deposited since the most recent earthquake on the Hollywood
fault: it was not deep enough to see evidence of the most recent earthquake. While this may seem at first to
be a disappointing result, the absence of any earthquake-related features in the 10-13 foot-deep trench tells
us that a significant period of time has elapsed since the most recent earthquake. Judging by preliminary
soil age analyses by Dr. Thomas Rockwell of San Diego State University. at least one to two thousand
years have elapsed since the last event. Although the age of the last event is not well constrained by the
trench results. this minimum age for the last event has extremely important implications for our
understanding of the seismic hazards affecting the Los Angeles metropolitan arca. This is because the
Hollywood fault does not represent the only seismic hazard in the northern Los Angeles basin. The
Hollywood fault. by itself. is probably capable of producing a M=6-6.5 earthquake. Although an
earthquake of this size would cause significant damage in the Hollywood-Los Angeles area. it is by no
means the most important hazard affecting the area. In fact, we believe that a major fault buried several
miles beneath Hollywood represents the most important seismic hazard in the area.

PASADENA. CALIFORNIA 91125 TELEPHONE (818) 356-6912



The 1987 M=5.9 Whittier Narrows earthquake revealed the existance of an entirely new class of active
faults beneath Los Angeles. The fault that broke in this earthquake, which dips shallowly to the north
several miles below the Whittier Narrows-Montebello Hills area east of downtown Los Angeles, does not
reach the surface. Instead, earthquake deformation is manifested at the surface by the growth of large folds,
seen today as the East LA-Montebello Hills. The southern part of the Montebello Hills grew about two
inches during the 1987 earthquake. Subsequent studies have shown that this buried thrust fault extends at
least as far west as Century City, and probably even farther west beneath the Malibu Coast. The great
length of this fault(s) suggest that it may be capable of producing at least a M=7 earthquake direcly
beneath Los Angeles. As yet, virtually nothing is known about the earthquake behavior of these buried
thrust faults (also called blind thrust faults). Obviously, understanding how (and when) these faults are
likely to break represents a high priority in our research. Unfortunately, because of their inaccessibility
these buried faults are very difficult to study, and we are required to search out indirect methods of studying
their sesimic hazard potential.

One of the most promising methods that we have been pursuing involves the study of surface faults
that we believe are mechanically linked to the buried thrust faults, based on the assumption that these faults
rupture co-seismically with the larger buried fault during major thrust fault earthquakes. The Hollywood
fault represents one such related surface fault. The earthquake history of surface faults like the Hollywood
fault (or the San Andreas fault) is relatively easy to study in trenches. Obviously. we cannot use these
methods to study the earthquake history of the buried thrust faults, which stop several miles below the
surface. We believe, however, that the Hollywood fault may break co-seismically with the main buried
thrust fault. The earthquake history of the Hollywood fault may therefore be used as a 'proxy' for the
earthquake history of the main buried fault.

Placed in this context. our data concerning the minimum elapsed time since the most recent Hollywood
fault earthquake has important implications concerning the earthquake behavior of the buried fault. 1f our
assumption that the Hollywood and buried faults are mechanically linked is correct. then our initial estimate
of at least one to two thousand years since the most recent surface rupture suggests that the buried fault may
break very infrequently. This is both good news and bad news. It is good news because with repeat times
of several thousand years the likelihood of a major event occurring within our lifetime or the lifetime of any
structures that we might construct is very small. However, let me remind you that some of the faults that
ruptured in last summer's M=7.4 Landers event appear not to have ruptured for several thousand years. Our
result is bad news when one considers that the longer the time between earthquakes on a tault, the more
strain is built up and the larger the earthquake is likely to be. In summary. our results suggest the
possibility of extremely rare, but possibly very large. earthquakes on the buried thrust fault beneath Los
Angeles.

Having explained why we wished to study the Vista Street trench, 1 would now like to explain the
specifics of our request to deepen and partially re-excavate a portion of the trench north of Franklin Avenue
on April 4, 1993. T have reproduced a portion of the trench log covering the presumed crossing of the
Hollywood fault trace. which we estimated was between 820' N and 960" N (Figure 3). All distances are in
feet north of the northern edge of the sidewalk along the northern side of Hollywood Boulavard. 1 logged
the trench at a scale of 1:48. assisted during the presumed crossing of the fault by Dr. Kerry Sieh, Dr.
Thomas Rockwell. and Mr. Grant Miller of the Earth Technology Corporation.

As you can see from the log, we exposed two distinct buried soil horizons beneath the very weakly
developed surface soil. Soil development requires time, and the degree of development provides a first-
order age for the soil. The surface soil and the uppermost buried soil (soil 2 in Figure 3) have a combined
age of only a few thousand years, possibly only two thousand years. They overlie a much better developed
reddish-brown soil (soil 3 in Figure 3) that probably required at least 5.000 years to develop (Note:  All soil
age determinations are provided by Dr. Thomas Rockwell and all are preliminary, being based solely on his
examination of the soils at the exposure). Unfortunately, because of the shallowness of the trench, soil 3
was not exposed continuously across the fault zone. 1 would also like to note that differences between the
soils were difficult to recognize at times. due to the similarity in soil parent materials and the speed with
which we were logging the trench walls.

The top of buried soil 2 is somewhat irregular due 1o channelization, but the original ground surtace
can still be discemed. Both north and south of the portion of the trench shown in Figure 3 this soil has a
rather flat upper surface roughly parallel to the ground surface. The most pronounced change in the surface
of this soil occurs at 895" N. where the soil surface exhibits an inflection point between a southern segment
dipping slightly more steeply than the ground surface and a northern segment dipping more shallowly than
the ground surface. We noticed the southern segment while in the trench and postulated that we were just
south of the main fault trace. When the next section of trench was excavated 1o the north (905' N 10 928'



N), it appeared to us that the top of soil 2, projected from the slope of the soil 2 surface between 867' N and
895" N, was approximately six feet lower than expected at 915' N t0 920' N. This suggested to us a 6-foot,
down-to-the-north displacement along a fault. This is exactly the relationship we would have expected,
based on the results of work that we conducted with MetroRail and the Earth Technology Comporation on
Camino Palmero (one block east of Vista Street). By the time we realized this, the Bubalo Construction
crew had already laid two lengths of pipe and backfilled the critical area of trench that we needed to
examine. We therefore requested that the already laid pipe length between 900' N and 908' N be removed.
and that the trench be deepened several feet below grade, both of which you kindly allowed us to do. The
results were interesting, and although we did not find evidence of the fault, we did resolve the ambiguity in
the data. First of all, the soil at 915' N 10 920' N, which we were corellating with the top of soil 2, is in fact
soil 3, which up to that point had only been recognized in a deep man-hole pit at 820" N to 825' N. With the
removal of the pipe and deepening of the trench we were able to determine that soil 3 extended
continuously beneath soil 2 at least as far south as 870" N. Soil 2 is apprently not cut by any faults,
suggesting that it has formed since the most recent surface faulting on the Hollywood fault. However. soil-
forming processes could have obliterated any evidence of faulting within soil 2 in only one to two thousand
years. Similarly, although soil 3 did not reveal any evidence of surface faulting, soil-forming processes
may have obliterated any evidence. The only potentially fault-related feature that we observed inthe trench
was one carbonate-filled vein at 918' N, 12-13' depth. This vein was highly irregular in plan view and may
be a soil-related feature. The top of soil 3. though not continuously exposed across the fault zone due to its
depth. does not appear to be offset vertically. In summary, we were unable to detect any evidence of
faulung in the buried soils exposed across our estimated Hollywood fault crossing. This statement could
not have been made had we not gone back and re-excavated the trench from 895' N 10 925'N. While not
definitive, because of discontinuous exposure of the deepest units, we did rule out the possibility of very
recent earthquake rupture. based on the absence of faulting in buried soil 2. Based on the data we were able
to collect, we can say that it appears to have been al least one to two thousand years since the most recent
ground-rupturing earthquake on the Hollywood fault.

In addition to the data from the Vista Street trench, I have also included a copy of the trench log 1 made
last fall in the northern half of the Fuller Swureet trench. Although we learned of your trenching program too
late 1o examine the southern half of the Fuller Street trench. which we believe included the crossing of the
main strand of the Hollywood fault, we were able to log the northern half of the trench. This trench
exposed a secondary northern strand of the Hollywood fault north of Hillside Avenue (see Figure 2 for
trench location). This 1 m-wide fault zone juxtaposed basal granodiorite with brown, massive, clayey
alluvium, which was in turn overlain by friable, yellow-brown, well-bedded alluvium. The fault extended
at least one meter into the brown alluvium, but its upward termination could not be determined because of
time constraints. The young channel that is incised into the brown alluvium just south of the fault trends
S50E and does not appear to be offset by the fault. which strikes N5S9E and dips 70°NW. We collected
three charcoal samples from the base of channel in the youngest alluvium. and one sample from the upper
part of the brown alluvial unit (Figure 4). Of these. two samples (C-2 and C-3) from the base of the
channel yielded 1200 year-old cl4 ages. Because the channel deposit does not appear to be offset by the
fault. these age data suggest that this strand of the Hollywood fault has not slipped in at least 1200 years.
Unfortunately, the charcoal sample from within the faulted brown alluvial unit yielded an anomalous 300
year-old age. suggesting that it was collected from a burrow that remained unrecognized during our rapid
mapping of the trench. Thus, we have no direct age control on the faulted brown alluvium, and the 1200
year age represents a minimum age for the most recent ground-rupturing earthguake on this strand of the
Hollywood fault zone.

I hope this letter explains our motivations and results to your satisfaction. If I can answer any
questions please call me at (818) 356-6984. Thank you again for all you assistance with the trench

logistics.
Sincerely,
[3 \ ¥
\\ - \ l\

James F. Dolan

Pogt-Doctoral Research Fellow in Geology
Seismological Laboratory

Caliech 252-21

Pasadena, CA Y1125
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