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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 (Le. 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 0 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 controlled 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

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.

060893.RPT/92·2038-01 3



Phase 4

Phase 5

o Data Evaluation

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.

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 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 Palmero 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 Dibblee.

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

occurrence 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 a-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 a-inch diameter hollow-stem

augers.

Several methods were used for those borings drilled on La Brea Avenue. Borings SM-1,

SM-1A, and SM-1 B 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-1 C and SM-1 D 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.RPTJ92·2038-01 9



TABLE 1. SUMMARY OF DRILLING PROGRAM

Dates Approximate
Total Depth Depth to Bedrock Depth to Groundwater

Boring No. Drilled Method (I) Ground Surface
(1992) Elevation (ft)

(ft) (ft) (ft)

B-9 6-29 HSA 507.5 90.5 None Encountered None Encountered

B-lO 6-15 to 6-20 HSA/RC 515.5 240 114.5. 178.5 (2) 43 (3)-lI)
'" 6-30 HSA 502.0 90.5 None Encountered None Encountered"" B-ll.c

Q.,

B-12 7-1 to 7-2 HSA 512.0 96.5 90 (3)

B-B 7-3 to 7-10 HSA/RC 532.5 155 17.5 47 (3)

B-14 7-29 to 7-31 HSA/RC 523.5 120.5 45 None Encountered (4)

N
B-15 8-4 to 8-5 BA 519.0 50 None Encountered 45 (3)

lI)

'"""f B-16 8-6 HSA 519.0 102.5 None Encountered 47 (3)

B-17 8-8 HSA 514.5 99.5 None Encountered 55 (3)

B-18 9-3 HSA 514.0 50 None Encountered 48.5 (3)

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

~ B-34 9-4 HSA 453.0 56 None Encountered None Encounteredc:)

'""".c
B-38 9-9 HSA 440.0 54.5 None Encountered None EncounteredQ.,

B-41 9-1 HSA 429.5 54.5 None Encountered None Encountered

B-42 8-31 HSA 418.5 54.5 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

B-46 9-2 HSA 385.5 54.5 None Encountered None Encountered

Notes:

) HSA: Hollow- Stem Auger
RC: Rotary Core
BA: Bucket Auger
PC: Punch Core

(2) Bedrock found overlying alluvium at two depths

(3) Groundwater encountered during drilling (apparently perched)
(4) Switched to mud rotary at 36 feet
(5) Bedrock found overlying alluvium
(6) Piezometer installed. static water level
n) Static water level
(8) Piezometer screened below the fault within the tunnel zone

Upon development, piezometer was dry

10
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TABLE 1. SUMMARY OF DRILLING PROGRAM (Continued)

Dates Approximate
Total Depth Depth to Bedrock Depth to GroWldwater

Boring No. Drilled Method (I) GroWld Surface
(1992) Elevation (ft)

(ft) (ft) (ft)

SM-l 11-6 PC/RC 468.5 199 45(5) 9.5 (1)(8)

SM-IA 11-18 PC/RC 491.5 180 8 16.4 (6)

~

I:)

SM-IB 11-24 PC/RC 484.5 170 29(5) 13.4 (1)v.
~

..c
Q.

46(5) 24.0(3)SM-IC 12-17 HSA 481.0 80

SM-ID 12-21 HSA 476.5 45.5 33.5(5) 41.5(3)

Notes:

.) HSA: Hollow- Stem Auger
RC: Rotary Core
BA: Bucket Auger
PC: Pwtch Core

(2) Bedrock fOWld overlying alluviwn at two depths

(3) Groundwater encoWltered during drilling (apparently perched)
(4) Switched to mud rotary at 36 feet
(5) Bedrock fOWld overlying alluviwn
(6) Piezometer installed. static water level
(l) Static water level
(8) Piezometer screened below the fault within the tunnel zone

Upon development, piezometer was dry

11



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 drilling to completion or refusal. An unlined

California-type drive sampler (3-inch 0.0.) 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.RPTI92·2038-01 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.RPTI92-~l 13



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-1 A. 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 n percent from HSA and 45 percent from rotary wash methods of

drilling. 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-1 C and SM-1 D) completed as part of this study and the remaining three (SM-1,

SM-1 A, and SM-1 B) 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 upslope of the

fault zone. Boring SM-1 B 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-1 C

and SM-1 D 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-1 A 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 the 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) construction

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 Une 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 0bserved 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 upslope 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 Dibblee'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-1 B 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-1 B, SM-1C and SM-1 D. 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-1 C 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-1 B. 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-1 B, 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-1 C 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 in 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 Mure.

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-1 A 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

Palmero. 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 Une 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.

o 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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BORING LOGS



I SAMPLEITEST TYPE I I EXPLANAliONS I. , , ,

o 21". DIA., 12" DRIVE SAMPLE

PENETRATION RESISTANCE (BLOW COUNT)

- BLOW COUNTS FOR 6" INTERVALS EXCEPT AS NOTED

B NO RECOVERY

~ CORE SAMPLE

DESCRIPTIVE TERM

TRACE

SOME

WITH

USE MODIFIER

DRY

MOIST

WET

DESCRIPTIVE TERM

<5%

5-15%

15-30%

>30%

ABSENCE OF WATER, DRY TO TOUCH

DAMP BUT NO VISIBLE WATER

VISIBLE FREE WATER

I COLOR DESCRIPTION I
, ,

Colors used in the description of alluvial materials and bedrock materials were

selected by comparison with the Munsell-soli 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),

and chroma (2).
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II All lleV. IlUl on Ihls charI .re U.S. II.nd.rd.

I!!!!!I TIM E."h T.chnolollY
.. Co,po,af/on

PfOject No,: 92-2038

Hollywood Fault Study
Metro Red Line

Unified Soli
Classification System

6-93 Figure A·2



LOG OF BORING SM-l

=The Earth Technology
.. Corporation

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

Location: N4150650/E4183060 Surface Elevation (ft): 486.5 Boring No.: SM-l

Inclination (Deg.): 90 Bearing: NA IDepth (ft): 199.( Depth to Water Table (ft):

Started: 11/6/92 Finished: 11/10/92 Core Dia. (in.): 2.4 No. of Core Boxes: 11

Driller: PC Exploration, Inc. Drilling Method: Mud rotary Drilling Mobile B-53Fluids: Bentonite/Clear mud Eauioment:

Logged By: P. Dunster Checked By: G. Miller Page No.: 1 of 6
,..,

Struct~al/Qis~ontinuit~x
V' escrlPtlon,..,
::J\ .... ~ L Q/::J\ UI_

Q/ . CUI Q/
,..,

L U 0) ,.., Q/I\IQ/ 0 UJL X :::Jc ... UI ::J\> Q/L C . 1->... Z 'J: 0
V' .. Q/ 0) UI .. .0)

0) J:V' CV' u:::J (J)Q/ C Q/ - .. c - Lithic Description t. L
J: C -Q/ U 0 11I0"

Q/ .. .- C t. C._ t. Q/ U Q/Q/.. :::J O)e Q/ c t.Q/
Q. .. u U J: III 0_ Q/ 0 .. .:JL+-

Q. Q: Q/o- Q: Q:
~

::J\ c lll III 0) C u_ J: V' Q/

~Q/ l0l- l- ._t. Q. :::J III UI_ .. '.:Ji.
Q/ 0 11I III Q. (J)0 t.

~
(J) 0 - cu. Q/ .- n.. I

0 Q: Q.. ::I C
U

v 11/6 ~ ASPHALT v -
'1u -- ALLUVIUM (QaJ): CLAY (CL); dark yellowish -11:34 92 --- --'- brown to moderate brown, fine grained,- - -_.-.- low plutic clay with fine- to -

.=~ medium-rrained sand and silt, trace fine -
-' - gravel-silled rranodiorite club, musive; -
- - Idrilled with punch core system equipped -- _. -'

-s - - with tungsten carbide bit) s-!-- -J

"R2
11:37 - --
11:41 81 - - ...j- --- -

I- - -
I- - - I---

~I- --I- - - - - ...,
I-

11:45
1-.= .:

I~I--} 0 R3 --
60 -I- 11:57 --

I- --
I- - ~-~-
I- - --. 1I- - .-

~-- -
~----- -I

-}5 'R4 12:02 - - 15-;57 - - [driller reports soft &one between 15-17') ...!- - J- - ...j- --- -I- . -
-- mottled light brown and moderate brown -l- -J.;-=---

-20 'R5 - -- 20-100 --.
12:21

--~ -

--~ mottled light olive gray- -.--
~-

-;--:. ]
12:26

-_.:..
-25 1i6 - 25-112:33 97 - -- ]-.-- -- I- - ...,

--- ..,
--- CLAY (CH); mottled light olive gray, light

~
- -- -- brown, and dark yellowi.h orange,

12:38 - - medium plutic clay with.ilt and .and-JV JV



LOG OF BORING SM-l

=The Earth Technology
... Corporation

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

I

I
!

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

Boring No.: SM-l Page No.: 2 of 6
,..,

Struct~al/O,iscpntinuityx
'"' escrlptlon -+-,..,
::Jl-+- ~ t. Gl::Jl 1Il_

Gl 0 CIIl Gl
,..,

t. u 0) ,.., Gl IIIGl 0 1LIt. > X ~c +- 0 III ::Jl C 1->.... Z ,.c '"' +-Gl Glt. 0) III +- 00) 0

'"' C'"' 0
u~ (nGl C Gl - +-c - 0) .c Lithic Description t.t.

.c C ·-Gl U 0 Iller Gl +- .- C t. C._ t. Gl U QJGl
+- ~ Ole QJ

0 t. Gl Q. +-u u .c III 0_ Gl 0 +- x.-+-
Q. 0:: CII-- 0:: 0:: u..J: ::Jl c lII III 0) C u_ .c '"' Gl

~Gl C0l- I- _t. Q. ~ III Ill_ +- ~
QJ

0 11I III Q. (n0 t. (n 0 - ou- Gl - a-
0 ~ 0:: Q. :::z 0u

JV R7 12:48 98 - ALLUVIUM (Qal): CLAY (CH); mottled light JV----- olive cray, moderate brown, and light---- brown, medium to hiCh plutic clay with----- lilt and fine- to coane-grained land,----- muaive, IcaUered black organic nakes--- ---- -
~35 ~ 12:56 -- 35-R8 13:31 100 --- grayish orange to pale yellowilh brown with-- clolely Ipaced caliche sones--

1-:.-----
50-
~

- poorly defined carbonate-lined fracture
70

1--- IRyilh orance to moderate yellowilh brown

13:41
1---

f-40~ 40-13:50 100

~
SILTY SAND/CLAYEY SAND (SM/SC); light

70 brown to moderate yellowilh orange, fine- -
:- ':.. to coane-crained land with clay and lilt,, .. lome cravel-liaed completely weathered
-,~

granodiorite cluts, muaivel-

I- '.
I- ,- . - .
I- - caliche zone at contact
r-45 I RIO

14:02 45-I- 14:03 80 0 - - - - - - - CW ~~: GRANODIORITE (cd); dark yellowish orange,
l- RS ,,,, ./ decompoled to fine- to coane-grained
l- V,,,. land with silt, lome gravel-lized
I- ,,..,,,,

completely weathered granodioriteI- ~ 14:17 /." .... -Rll 14:29 100 0 - - - - - - - CW

~
fragmentl, Icattered carbonate and caliche

RS neckl, maaaive
~~<C'- Icore blocked orr)

-50~ 14:39 /;x
50-R12 14:48 87 0 - - - - - - - CW

,~
no caliche pockets/lonel

RS ----, . -~...;:.('

,~/ ---55 I R13
15:05 I. \ 55-100 0 - - - - - - - ~; , I.. ....\ -

I
RU

. >.,/- 67 0 - - - - - - - CW ~:..\
[driller changes to modified punch corel

15:55
RS

~~,
-

" grayilh orange to dUlky yellow, Icattered caliche
·~1"/ neckl/zones

--60 ' ,~ lO-=~ 15:59 ,,' , 6 _R15 16:08 40 0 - - - - - - - CW rz/RS

.~{
--
-

f/;' --'1:(f -, \ -
16:15 ./>( -

V.J VJ



=The Earth TechDOlogy
.. Corporatioa

LOG OF BORING SM-l

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

Project No.: 92-2050 Location: N4150650/£4183060

75-

85-

95-

70-

90-

IVV

6

Lithic Description

of3

Q.

o

.
01
Ql

C....,

01
C

L.
Ql
£.
+­
III
Ql

::J:

CW
~

L.
III
C
III

~

III
III
Ql
C
£.
01
::3o
0:

Page No.:

01
C

o
III
Q.

(I)

Struct~al/Qis~ontinuitw
Description

o

c
C
0:

SM-l
,..
~....,
::n
L.
Ql
>o
o
Ql
0:

Ql
L.
o

U

.
oz
C
::3
0:

R16 16:25 20

,..
+­
Ql
Ql.......,
£.
+­
Q.
Ql

C

Boring No.:

Y/." GRANODIORlTE (cd); grayish orange to
~ moderate yellowish brown, decomposed to)l;f fine- to coarse-grained sand with plastic

"'="""'"="' 16:26t-::-=-t-=--+-_+--+---+--+--+--+---t-=-:+-~lJ""\ clay, massive
~ R17 20 0 - - - - - - - CW ~

~ ~ .~~
--70 ""="="" 16:47 0 _ _ _ _ _ _ _ _ ~ [h ed t t . 'd' d
~ R18 10:56 0 I!~''f../I c ang 0 ro ary conng usmg lamon
~ 11/7 impregnated bit)
~ 7
~
~ . If
~
~ ,

~ ,~
--75 -=- 11:031-=20;:-i--;::0-t-:-::-+-:S;;--hA:-i--t-::S;;-K:-+-;W;;-f-;;IV:":"""'1I-:C:::W=-+-~I;"''8...:n
~ RIO 11,2. 1.0 - RS ~

-80 I R20 ~~~:~r-:5';;'2-+-:0;:-t--_-+-~;:;-+-A7"""'+--_-t-;~;;~:;-!--;;:W~~IV7"""'~Iv;-;-+-1-0-ll~- <I'Hly 'pK'. <I.y-li••••lk....;••••h..';' .

~
I'~/~i'" alternating soft clayey gouge sones with

~ ~ gravel-sised granodiorite clasts and
~ 50 If ' decomposed granodiorite
~85 Jill ~~~~~t-::6'::'0-+--:0=--+--_-+-S=-+-A..,......-+--_-+...,S:-::K~-::W.,--,I-::IV..,......I-C=W==-+--V [driller reports hard from 83-85')

~ ~ ~ - poorly defined joints and clay-lined
~ ~_ . slickensided and polished shears

~ SO - very c10aely spaced clay-lined, slickensided and
~ 20 polished shears

tno "'=""""'" 12:13 10 /
~ 7' R22 12:22 65 0 - J Bl VT SK W Vll1 CW
~ S L SR HW
~

~

r­
~ 30 scattered cobble-siaed granodiorite fragments

~~ - 10 cm wide red clay-lined, slickensided and
~ 30 I~\ .. polished shear sone
Lrl5 ""="="" 12:351-:-::-::-1-:-=--1f--=--::--i--=~-=~-=:=-+-==-:-+-=:-+-==,,:-+=~_-J::~ ..~-~
I 7. R23 13:03 100 41 2.0 S B TH SK W IV HW ~\ PUENTE FORMATION (Tp): CLAYSTONE;

S D VII 30 r:::l~~ grayish olive to olive gray, highly plastic
II clay, laminated, localised extremely

30 closely spaced slickensided and polished
shear sones; interbedded sandstone at

30 ~ 98.S'

30 ~



LOG OF BORING SM-l

=The Earth Techaology
.. Corporatioa

Client: PBjDMJM Project Metro Red Line-Segment 3

Project No.: 92-2050 Location: N4150650jE4183060

Boring No.: SM-l Page No.: 4 of 6

" Structural/Discontinuity~
V' Description .." ~.. ~ L Q/~ ~-Q/ . CIII " L U

Q/ 0 IJJL Q/
~ ~c +-. III ~

01 " ...11I.... Z ,.c > V' +-Q/ Q/L 01 III +- ·01 C . >
V' CV' 0

u~ enQ/ c Q/ - +-c - 01 .c Lithic Description LL
-Q/ U 0 Q/ +- C L 6-- L Q/ U Q/Q/.c c Q/ III lT Q. +-u .- Q/ 0 +- :Jt."+- ~ me 0:: 0 LQ/ ~ c lll U .c III U- .c V' Q/

~
Q. 0:: QIo- 0:: u.tt ... ._L III m c 11I= +- ~Q/ lCI- Q/

0 11I Q. ~ III III Q. en0 L en 0 - eu- Q/ - Q....,.c 0:: Q..0 U :z 0u
R24 - 95 0 - S A - S D IV HW

50- ~
PUENTE FORMATION (Tp): CLAYSTONE;

~ B SK W V crayilh olive '0 olive gray and dUlky
~ VIII 60 ~

yellow, highly plu'ic clay with lilt

~
interbedl, laminated, localind extremely
clolely Ipaced llickenlided and polilhed
Ihear sonel, iron oxide Itaining on
liltatone interbedl

1--10 I
R25

13:48 05114:11 30 0 - - - - - - - -

I -
-

~
-

80 dark yellowilh orange and pale olive
--1--1UI

R26
14:32 10-15:35 100 0 - S A L S D IV SW

~ -
B SK W V MW -

vm 50

~
-

- Iheared contact -
15:50 '7n ~.... -

I-- -R27 9:22 100 0 - S A - S D VIII SW 50 ~~ dark yellowilh orange, lilt and clay with -
~ 9:29

,...,
fine-grained land and fine gravel-lisea - -95 0 - - - - ~~~ -1--11 10:01 - - - rock fragmenta, muaive and chaotic 15-11/9 -

I£~~ -
-

~~
ALLUVIUM (Qal): SANDY CLAY (CL); dark -

yellowilh orange '0 moderate yellowi.h -

~
brown, low plutic finel with fine- to -
coane-grained land and gravel-lised

I
R29

10:15 granodiorite cluta, mu.ive, chaotic,
10:38 88 '/"~ punky, random polilhed .hean

-12(

~
20-

- olive gray clay intervalIff!....;;:.
I
R30

10:50 ':"'~

100 ,-
CLAYEY to SILTY SAND (SCISM); moderate11:05 .-'j

~
brown, medium grained, fine- to

-12 coarae-grained land and low plutic fine.,
25-trace gravel up to 6 em in lise, mu.ive

VO and highly friable, cravel-.ised clut.
compoled of granodiorite

I-- 11:20 ,~
R31 11:34 100 --/ grayilh orange to dUlky yellowilh orange, faint

.~~~ poli.hed Ihean, moderately friable

1--13(I-- 11:38 ·r·1\ 30-R32 11:54 100 moderately clolely Ipaced 7 mm wide

K~
caliche-lined jointa

60 ,.
60

LA12:04 50 ,...., :
-I..)

I.JJ



LOG OF BORING SM-l

=The Ear!h Techaology
.. Corporation

Client PBjDMJM Project Metro Red Line-Segment 3

Project No.: 92-2050 Location: N4150650jE4183060

Boring No.: SM-l Page No.: 5 of 6

" struct~al/Qis~ontinuit~x..., escrlptlon
~" ;,l

~ 't),..,
~ Ql;,l 11I_

Ql . CIII Ql " ~u 01 Ql lllQl 0 W~ X ~. III ;,l "> :lc
Ql~ C . 1->

~ Z ,.c ...,
+-Ql 01 III +- "01..., C'-' 0
u:l en Ql C Ql - ~c - 01 .c Li thic Description ~t.

.c C ._Ql u 0 1lID" Ql +- - C t. ~
~ Ql U QlQl

~ :l OlE Ql 0 t. Ql Q. +-u u .c III Ql 0 +- x~
Q. 0:: ~-

0:: 0::
~

;,l
c llI III 01 C

u- .c ..., Ql
~Ql 0- I- ._~ Q. :l III 11I= +- X

0 Ql 0 11I en 0 - ou- III Q. en Q.
~ ..,.c Ql -0 U 0:: Q. :::z 0u

R33 13:15 g3 ~'- ALLUVIUM (Qal): CLAYEY SAND (SC); -
~

moderate reddilh brown, fine- to -
coarse-grained land, low plastic clay, -

J:- trace gravel, maslive, clolely Ipaced, 3-8 --mm wide fracturea lined with white -",,;> noncalcareoul fine grained material -.... -
-14( 13:24 V~~-::

40-=1
R34 15:12 83

~
-

50- - fracture, line with white noncaicareoul fine -
55 grained material

'>'ZV;:/.,

'::r15:23
.,

-14.1
R35 90 - . 45-

15:34 ':..:../.>
(~
.J-
.L/-, .
~I

~:
- -

-15(1
R36

15:47 \, .
50-16:02 85

~:.--'
SANDY CLAY (CL); moderate reddilh brown,

;~
plastic clay with fine- to coarse-grained
land, trace plutonic gravel- and

~~
. cobble-si~ed clasts up to 15 em in li~e.

massive

70 ~
- slickenlided Ihear

>-15 1
R37

16:16 55-
16:38 100 .,~

60
~.

<k
~~1

f-16(1R38
16:53

~.
60-7:58 83

~
1/10

~&
1::,':'"

>-16 1R39
8:13 ,<

65-
~:07 100 ~,

f- ~' '0

f- lkr-
~9:16

~
-f- RiO [core blocked offlr- 10:08 0

f-
r- 10:14

,,,
J 'v



LOG OF BORING SM-l

=The Earth Technology
.. Corporatioa

Client: PBjDMJM Project Metro Red Line-Segment 3

Project No.: 92-2050 Location: N4150650jE4183060

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

" Struct~al/Qis~ontinuityx
v- escrlptlon +-" :Jl+- ",.., L QI:Jl 1Il_

QI 0 CIIl QI " L U 01 "
Ql fIIQI 0 IJJL > X =,c ... 0 III :Jl C ~>

~ z ,.c v- ... QI QlL 01 III ... 001 0
v- ev- 0 u=' en Ql C QI - ... c - 01 .c Li thic Description LL
.c C -QI U 0 fIIU" QI ... - C L ~

L QI U Qlell
QI Q. ... u QI 0 ...... =' mE Q:: 0 L ell

:Jl U .c fII U- .c v- Ol
~+-

Q. Q:: QIo- Q:: u.tt c lII III 01 C ~QI COl- ~ _L
Q. =' III 1Il= ... ~

01 0 11I III Q. en0 L ..,.c en 0 - ~ 01 0..
0 U Q:: 0.. :I C

U

fo- R41 10:32 0

~
ALLUVIUM (QaJ): CLAYEY SAND to SANDY -

f- CLAY (SC/CL); moderate reddilh brown, -
f- fine- to coane-grained land and low -
f-

f-~\ plutic clay, lome .ilt, trace gravel up to 1 -
f- -
fo- ~\ cm in lize, muaive -
f- O-\,_ -
fo- ~.. -'
f-

10:46 ~( -
f-I7 'Fill 75-
f- 11:48 100 -:~ -
f- ,.I",;.-:... -
fo-

., ---=-f-
11:52 ~ :..- -,

f- IU3 -'
f- 12:01 94

.~
light brown to moderate brown, trace ,

· . -;
fo- cobble-lind granodiorite club ...J
f- " ~.... -
fo- ::.~X'f-lS( "R«

12:06 so-]12:20 7

~
fo-

~f- · ,
fo- -,~

oJ! -I
~- - -j

~
- 10 cm thick well cemented layer "i---IS 'R45

12:28 S5-'12:47 79 ~ j~ - highly friable

1U6
12:53
13:05 100

~
""1

- 13 cm thick well cemented layer ~
f- ~f-

13:11f-19(~ 13:28 83 K' 90-f- .._.~
f-

./~f-
f-

~f-
fo- ---::-
f-

~~
CLAYEY SAND (Se); moderate brown, fine- to -fo- coane-grained land with low plastic clay,

f-
13:55 ~-=- trace gravel- and cobble-.iledf-I9 'IUS 95~f- 13:59 38 '£ granodiorite club, moderately to hiChly

f- friable
fo-

q,-,.-,.-
~- 14:09 • ,'. 0

f-20( Boring terminated at 199 feet on 11/10/92.
00-Piezometer inltalled on 11/11/92.

f-
fo-

f-
f-
f-

~
f-
f-
f-

LV.
~VJ



LOG OF BORING SM-l A

=The Eartb Technology
.. Corporation

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

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

Inclination (Deg.): 85 Bearing: NOE IDepth (ft): 180.~ Depth to Water Table (ft): ]6.4

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

Driller: PC Exploration, Inc. Drilling Method: Mud rotary Drilling Mobile B-53Fluids: Bentonite/Clear mud Eauioment:

Logged By: P. Dunster Checked By: G. Miller Page No.: 1 of 6

" Struct~al/~is~ontinuity~
'V escrlPtlon

" :)I .... ~ L Q/:)I 11I_
Q/ . CIII Q/ " L O Cll "

Q/
1lIQ/ 0 WL ~ :::lc .. " III :)I

'+- Z 'J: > 'V .. Q/ Q/L Cll III .. "0) C " ~>
'V C'V 0 o:::l U)Q/ C Q/ - "c - Cll J: Lithic Description LL
J: C ._Q/ 0 0 Iller Q/ .. - C L ~

L Q/ 0 Q/Q/.. :::l O)E Q/ 0 LQ/
Q. .. 0 0 J: III Q/ 0 .. .¥+-

Q. Q: QIo- Q: Q: u.tt
:)I c llI III Dl C

o- J: 'V Q/ oC
Q/ ~

~ ._L Q. :::l III 11I= .. .¥ iGH
0 Q/

0 11I U) 0 - ou- III Q. U) a..L ..,J: Q/ -0 U Q: a.. ::I 0
U

v Rl 09:00 77 ~ASPHALT v_
~ ~1/U ;. -.::. ARTIFICIAL FILL (al): CLAY (CLl; dark -
I- ' - -
I- -;e. yellowilh brown to moderate yellowish -
I- ;: .. brown, dry to llightly moilt. IUff.low
I- -'-. plastic clay. with lilt. lome fine- to
I- ~:=- coarse-grained land. Icattered red brick
I-

~:~ fragmentl, moderately friable, massiveI-
109:20--5 R2 lUling tunpten carbide bit) 5-

1- 10:57 0 0 - - - - - - - - ~~I- ..... = very friable interval Ilample washed out]
I- ,~.

I-
~'~l-

I- ~ GRANODIORITE (Id); dUlky yellow to
I-

~ ~ moderate yellowilh brown. medium
grained. decompoled to fine- to

..
I- ,

coarse-grained sand and lilt. very friable,--10 R3
11:00 ~ 10-11:19 32 0 - - - - - - - -

I
massive

l-

I-
I-
~

I-
~

I-
11:211-15 Ri"" ~. 15-I- 11:31 0 0 - - - - - - - - ~ V:I- .. ~ very friable interval Ilample washed out)

l-
I- ~-': (
~

~~I- -l-
I-

~. [change to punch core drilling at 20'1I-
11:35 ---20 R5 II. 20-I- 12:26 100 0 - - - - - - - - (}~ dark yellowish orange. light brown. light to dark

I- gray. medium grained, decompoled to
~ ~,. fine- to coarse-grained sand and silt. veryI-

R6
12:29 ' V. friable. faint original Itructures
12:39 71 0 - - - - - - - -

~~I-
~

I- R7
12:46

1-25 - 100 0 - - - - - - - -
~

25-l- RS - Ichange to diamond impregnated bit with lolid -I- 0 0 - - - - - - - -
I- 14:32 inner tube]
l- t: IRS washed out; hole caved after extracting innerI-

~ ~I- tube)
I-
~

.~~I- 14:42
JV .:JV



LOG OF BORING SM-IA

=The Earth Tech.oloEY
.. Corporatioa

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

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

Boring No.: SM-IA Page No.: 2 of 6 I
i

'" Struct~al/Qis~ontinuity~..., escrlPtlon ..'" ::J\.. -0", QI:J\ 1/1-
QI CI/I t.

'" t. u Ql
IDQl 0 wt. Ql

~ :l c .. " 1/1 ::J\ 01 '".... z ,.r. > ...,
.. Ql Qlt. 01 1/1 .. "01 C " ~>..., C'"' 0 u:l (l)QI C QI - .. c .- 01 .r. Lithic Description t.t.

.r. c .-Ql u 0 ID""
Ql .. - C t. C._ t. QI U QlQl.. :I OlE Ql 0 t. Ql Cl .. u u .r. ID 0_ QI 0 .. oX"

Cl a:: QIo- a:: a::
~

::J\ c lD ID 01 C
u_ .r. "'" QI

~QI a:»- ~ ._t. Cl :I ID 1/1- .. oX
0 QI OlD (I) 0 - eu- ID Q. (I)

Q.t. ~.r. QI -0 u a:: Q. ::I 0
U

.JV R9 15:22 0 0 - - - - - - - - 1" , GRANODIORITE (&d); dark yellowish orange, .JV

I light brown. light to dark gray, medium
grained, decomposed to fine- to

IRIO
15:25 coane-grained sand and silt. poorly
15:31 0 0 - - - - - - - - , cemented and very friable [R9/RI0

, washed out)

-35 IR11
15:35

~
[change to face discharge diamond impregnated 35-08:25 80 0 - - - - - - - -

1/19 bit with solid inner tube; 35' of 4" casing -
installed)

1U2
08:27 ~.\y
08:37 73 0 - - - - - - - - i* dark yellowish brown --

moderate yellowish brown -
-40 1U3

08:39

~t 40-=08:48 47 0 - - - - - - - - -
~ -
~

~
-

~

~

~

~~~ 50 - fracture - - -
~

f-45 Ri4"
08:55

~
45-

~9:57 64 0 - - - - - - - - black discoloration on joints, intermittent clayey
sones

~

~ -
~

~
~

10:03 -
~ R'i"5~ 10:08 89 0 - - - - - - - - Idriller reports alternating hard and soft sones,
~ .. \ blocked off at 48.5') -f-50 "RiG

10:11
.X~ 50:10:22 80 0 - J A - SR W 111 HW
>~ ,Bl R D IV -
'\ 1./ -

40

~~
--

~ <A
~ 40 ~ - light gray, unweathered granodiorite fraementaf-55 Ri7

10:36 ...i~ 55-
~ 11:00 0 0 - - - - - - - - ,~

~ -
~ -
~

~
-

~ -
~ -
~ -
~

~~ -
t"60 RiB

11:08
60:11:38 0 0 - - - - - - - - lchange to split inner tube]

~

~~ -
~ -
~

~ Ri9
11:39

~;12:09 0 0 - - - - - - - - IRI9 washed out, changed inner tube .hoe to lip
lock shoe)

,. 12:11 ~J:.
V.J VJ



LOG OF BORING SM-IA

=The Earth TechaoloEY
.. Corporatioa

Client: PBjDMJM Project Metro Red Line-Segment 3

Project No.: 92-2050 Location: N4150685jE4183025

Boring No.: SM-IA Page No.: 3 of 6 ..

" Struct~al/Qiscpntinuityx
"'" escrlptlon

~" :Jl
~ ~ L QI:Jl 11I_
QI CIII QI " L U 0) "

Ql lllQI 0 WL X ~. III :Jl> ;:,C QlL C . 1->.... Z ,.c 0 "'" ~QI 0) III ~ '0)
0) .c LL"'" c"'" u;:' en Ql C QI - ~C - Lithic Description.c C ._QI U 0 llllT QI ~ - C L a-= L QI U QIQI

~ ;:, me QI 0 L QI ll. ~u U .c III QI C ~ ~~

ll. 0:: 01-- 0:: 0::
~

:Jl c lll III 0) C
U- .c '"' QI

~QI l0l- l- ._L ll. ;:, III 11I= ~ ~
QI Olll III ll. en0 L en 0 - eu- QI - ll.....,.c 0:: ll..0 U :::z cu

I- R20 12:28 13 0 - - - - - - - ew
~

GRANODIORITE (cd); light olive brown to.
l- RS grayish, orange, medium grained,
I- ~ decomposed to fine- to coarse-grained -
I-

12:30 ~. .and with .ilt and clay, soft, very friable -
I- 1Ul -
I- 12:37 17 0 - - - - - - - ew

~~l- RS
I-

~~I- -
f-70 R22

12:39 70-
I- 12:52 7 0 - - - - - - - ew

~lx
Ichange to solid inner tubel

l- RS -
I- >j-j Idriller report. alternating .oft and hard .0nesJ -
I-

12:54 -
I- ""R23 medium lirht p'ay to medium dark rray motUinr -
I- 13:03 83 0 - - - - - - - ew

~
-

I- with oxidiaed completely weathered aone.
I- -
I-

13:10 -
f-75 1ffi"" 13:29 60 0 - - - - - - - HW

~
75-

I- -
I- ew -
I- -

R25
13:34
13:42 37 0 - - - - - - - HW -

I- ew
I- - -

1--80 R26
13:48

~ 80-14:27 40 0 - - - - - - - HW
ew

~14:32I- "R27 'A'fj;I- 14:38 50 0 - - - - - - - -
I- ~.~
I-

~
Iblocked off) -

I- R28
14:42

-85 - 25 0 - - - - - - - HW 85-ew - weakly foliated -
- - 7 mm wide quarta vein -

ra29 40 0 HW -
15:01 - - - - - - -

~~
-ew

- weakly foliated

1UO
15:07

~:~50 0 - - - - - - - - pale blue, light to medium bluish gray,
-90 1ffi"" - 40 0 - - - - F

~~
di.intigrate. to fine- to coarse-grained 90-

16:06
- - - .and-.ind quarta and feld.par grain. and

gravel-.iaed granodiorite clasb, 7 mm -
I- /. wide clay-lined .eam @ 89.5' -
I- '"R32

16:10 -
I- 16:20 20 0 - - - - - - - F

~
- clay .eam @ 92.5'

l-
I-
I-

t"95 153
16:26 95-
07:38 17 0 - - - - - - - F

~1/20 -

~
07:43 A
07:57 90 63 0.4 S A TH S P III sw '\"\ ~ .oft, clay-rich aone, extremely clo.ely .paced

IV HW

~
randomly oriented clay seams

08:07 10 --IV' IVV



LOG OF BORING SM-1A

=The Ear!h Tech.olOlY
.... CorporatloD

Client: PBjDMJM Project Metro Red Line-Segment 3

Project No.: 92-2050 Location: N4150685jE4183025

Boring No.: SM-IA Page No.: 4 of 6

" Struct~al/Qis~ontinuitw:.:
'V escrlptlon

~" ::Jl
~ -0--- e.. Q/::Jl 11I_
QI , CIII QI " e.. u 01 "

Ql IIIQ/ 0 we.. :.: ::2 c ~' III ::Jl ~>... z ,.c > 'V ~Q/ Qle.. 01 III ~ '01 C ,
0 enQ/ ~c - 01 .c Lithic Description e..e..'V C'V U u::2 Q/ C Q/ - §-- e.. Q/ u QIQI.c C ,-QI 0 III lT ~ - C e..

~ ::2 Ole QI 0 e.. QI Q. ~u u .c III QI 0 ~ .:ll.~
Q. 0:: QIo- 0:: 0:: ::Jl c lII III 01 C u- .c 'V Q/

~QI ~ u..t ~ ._e.. Q. ::2 III 11I= ~ .:ll.
QI 0 11I III Q. en0 e.. en· 0 - ~ Q/ - Q..
0 ~ 0:: Q.. ::z cu

R35 08:12 90 0 - 5 A - 5 D III SW
.~

GRANODIORITE (ad): grayiah creen, greeniah
SK VI MW / gray to dark greeniah gray, medium

"
grained, lOme areas dec:ompoaed to very

08:16 ... fine- to c:oarse-grained aand within aoft
'R36 83 0 - 5 A - 5 D III SW

~
day matrix, very friable, randomly

~., ... .....
oriented poliahed ahears, day-lined jointsI

R37 - 61 0 - 5 A - D
k!8:50 SK III SW and intervala of day gouge, alternating

'-JO F

~
irregular hard and soft zones OS-

I--- 08:56 '"..
R38 09:16 80 0 - 5 A - SK D III SW

~~
[c:hange to aplit inner tube)

VI F

~ .
I
R39

-
09:58 80 0 - 5 Bl - SK D VIII ,~,

'-J J I W III J>. ') I
J<>-:VI 10

~I--- 10:03 1ft .
R40 10:16 73 0 5 5 Bl VT SK D I F

~" randomly oriented red day-lined ahears
J SR W III SW 15

~P VIII
10:20 SO ~

I R41 - -
10:31 38 0 - 5 A VT SK D III F .u

f'-J J L VI SW

~
IS-

MW

I~
. - aoft, c:haotic: day gouge~'"'- 10:37

~>R42 10:45 0 0 - - - - - - - -
,~

-J2~ 10:47 r
2<>-:R43 10:58 43 0 - S Bl VT SK D III F

~J P VI MW

~
- ac:aUered red day-lined ahearaVIII 60 -

I--- 11:04 ~~

RH 11:16 73 0 - S A VT SK D III F 'f,,; -J L VI MW
VIII 25 ~... - 0.4 m wide aheared gouge zone, remaining c:ore -

-J2 'R45
11:18

...- c:haotic: with indistinguishable struc:tures 2S-11:28 73 0 - S A VT SK D III F ~v/.
J L P VI MW

90 ~,~ - <1 mm wide red day-lined shear
W

I
R46

11:32
on IT - <1 mm wide creen day-lined ahear

11:40 43 0 - S A L SK D III F

~J,!VT VI MW

I//~ - soft, c:haotic:, randomly oriented poliahed ahears -
....13(I

R47
11:45

~
30-12:35 67 0 - S A - SK D VI F

W

~
-

10 - 7 mm wide day gouge aone
I--- 12:39 '\,
R48 12:47 50 0 - - - - - - - - pli\"rv " -

II ~\\ -
1.) I;);)'



= The Earth Techaology
__ Corporatioa

LOG OF BORING SM-IA

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

Project No.: 92-2050 Location: N41S068S/E418302S

Boring No.: SM-IA Page No.: S of 6

Struct~al/Qiscpntinuity
Description

Lithic Description

Q.

o

.
OJ
01o
'"'

OJ
C

c­
Ol
£
~

III
01

:%

c­
III
C
III

Q..

1Il
1Il
01
C

£
OJ
::3o
0::

OJ
C

U
III
Q.

(/)

o
C
0::

"~
'"';,l
c­
Ol
>o
U
01

0::

01
c­o
u

.
oz
C
::3

0::

"~
01
01...
'"'£
~

Q.
01o

60-

.

-

-

55-

50-

40-

-
-
-
----

45------

.
-
-----

65-
-

- clay gouge mixed with gravel- to
coane-grained land-sized granodiorite
cluts

GIlANODIORITE Ccd): grayilh green, light
bluilh gray. ereenilh gray, decompoled to
very fine- to coane-grained land and
gravel-liled granodiorite duts within a
clay matrix, very friable, randomly
oriented, dilcontinuoul, polilhed Ihean,
clay-lined jointl and loft clay gouge,
alternating irregular hard and loft lones,
random powdery caliche zonel

- up to 6 mm wide, wavy dilcontinuoul red
clay-lined Ihean

86­
90

-]4

t- t-=-:-:- 12:521-:-:::-+-::=-+-_+--=-+-:-+-:-+=+"::":"+-==-+..",.-+_-I'~i.
t- R49 13:01 100 69 - SAL SK W VI F 60~'..":;:.:~:,,
~ VT ~ VIII HW 70

t-
~

t-
~ '='="" 13:10I-"...,...+-"...,...+--+-.,.-+---i-.,.--+-..."...,.-I-=","-l-~-l--=,-+--I
t- R50 13:23 100 100 - SAL SK W VI F ~
f-J41 VT D HW ~

v

~~
~ 13:361-::-:--f--:-::-+--+--=-+--=--+---l-===-+""'="'-+:=4-:-+----t-. ~
R51 13:48 90 13 - S A - SK W VIII F ~

D VI HW 70 - 7 mm wide ereen clay-lined Ihear, loft and

3 5 '--:-=-I-:--=-I----1f-::---l--,-1--1-=-:-+...."",,......j.=~..,,,.-+--l-<?~,. ,h~'" ..low
t- -:::-=- 1 : 6 r ): .
t- R52 14:12 42 42 - S A - SK W VIII F

~ D VI HW ~
~ ~ - lOft with no diltinguishable structure

~15("R5314~51 53 53 - S A - SK ~ ~:I:w ~ [core blocked off)

t- ~~/~. - Icattered loft red clay fragments
t- ~ 14:551-;;:::;-+-:::-+-_+--=-+--:-+_+=+"::":"-+:==+..",.-+_-1 "

R54 15:33 77 77 - 5 A - SK W VIII F
t- D VI HW
t-

~15 20 ~ - Icattered red day-lined shean

t-::-:-::- 15:421-::-::-1-::=-f---1f-::-1--,-+--+-=."...j....."",,....+=:o=-+..,,,.-+_t~c:l!~
R55 16:16 67 67 - 5 A - SK W VIII F I/~ -very clolely Ipaced nearly vertical Ihean

D VI HW \\-~

\l~
1-]61~ 16:24~50:-+--:=+-+--f----+-+-+- ~--I---+---K...y_,.l.

J\ R56 08:30 50 - - - _ _ _ _ _ ~~ - day gouge lone

1/21 ~~

~~8:331-:-::~-:-::-::+-+---1f----+_+_+- ~--I-_-+----l7
R57 08:46 100 100 - - - - - - - - k~

~16 t-::-:-::-108:52t-:::::::+~+-t--+-+-+---+--+--+---+--4\ ~t(
R58 12:20 100 100 - - - - - - - - ~

~
I-=- 12:291--::-=-l--::--1----11--1--1--1---+---+--+--+---Y.~

R59 12:43 33 0 - - - - - - - - I~ ~~

~~"
J I 'v



LOG OF BORING SM-IA

=The Earth TechDolOCY__ CorporatioD

Client PB/DMJM Project Metro Red Line-Segment 3

Project No.: 92-20S0 Location: N41S068S/E418302S

Boring No.: SM-IA Page No.: 6 of 6
,..

Struct~al/~is~ontinuity ix
"" escrlPtlon .... :,..
~.... -0..... t. Ql~ ~-I01 ° C~ 01

,..
t. u 01 ,.. 01 III

01 0 UJt. X .... 0 ~ ~> ~c Qlt. C 0 ~>
~ z ,.c 0 "" .... 01 01 ~ .... °01 01 .c t.t."" C"" u~ (1)01 C 01 - .... c - Lithic Description.c c ·-01 U 0 llI tT 01 .... - C t. C._ t. 01 U 01 01.... ~ OlS 01 CI t. Ql 0. .... u u .c III 0_ 01 0 .... .:Jf.""
Q. cr QIo- cr cr

~
~ c lll III Ol C u_ .c "" 01

~01 0- ~ ._t. 0. ~ III ~- .... .:Jf.

0 01 0 111 en 0 - cu. III 0. C/)
Q.t. ...,.c 01

0 U cr Q. ::I 0
U

~~ GRANODIORITE (ad): light bluilh gray to -
~~

medium dark lI'ay, decompoled to chaotic -l

very fine- to coarae-grained land and

70

~
gravel-lised granodiorite club within a

R60
12:53 clay matrix, poorly cemented, very friable,
13:00 87 81 - - - - - - - - randomly oriented, dilcontinuous. -

r- OO extremely clolely Ipaced, polished Iheara, -
1-17 'R6T

13:10 clay-lined jointl and loft clay gouge 75-
13:23 54 0 - J Bl TH - - - -

~
. ~..; -

S -

~~
---

'~
- cryltalline granodiorite between two parallel

~
Iheart

~18( 13:32
- clay gouge

SO-~

Boring terminated at 180 feet on 11/21/92.
Piesometer inltalled on 11/23/92.

- - ---18 85-----
---

1-19( -
9<>-:

--

~19 95-

-

i-20( 00-

--r- -
.

r-
f-_

~v. ~VJ



LOG OF BORING SM-IB

= The Earth Tech.ology
... Corporation

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

Location: N4150635/E4183065 Surface Elevation (ft): 484.5 Boring No.: SM-IB !
j

Inclination (Deg.): 90 Bearing: NA IDepth (ft): 170.~ Depth to Water Table (ft): 13.4 I
Started: 11/23/92 Finished: 12/7/92 Core Dia. (in.): 2.4 No. of Core Boxes: 10

Driller: PC Exploration, Inc. Drilling Method: Mud rotary Drilling Mobile B-53Fluids: Bentonite/Clear mud Eouioment:

Logged By: P. Dunster/M. Curtis Checked By: G. Miller Page No.: 1 of 6

'" Struct~al/Qis~ontinuity~

"" escrlptlon
'" :Jl ~

~ ~ t. Q1:Jl 111_
01 . CIII 01 '" t. u a» '"

01 11101 0 1JJt. ~ =,C ~. III :Jl.... Z ,.c >
"" ~Q1 Q1t. a» III ~ 0a» C 0 ~>

"" C'-' 0 U=' (/)01 C 01 .- ~c - a» .c Lithic Description t.t.
.c C ·-01 U 0 1110" 01 ~ - C t. ~

t. 01 U 01 01
~ =' OlE 01 0 t. Q1 0. ~u u .c III 01 0 ~ .:Jt.~

0. 0:: QI-- 0:: 0::
~

:Jl c lll III a» C
u- .c ..., 01

~QI COl- ~ ._ t.
0. =' III 111= ~ .:Jt.

01 0 111 III 0. (/)0 t. ...,.c (/) 0 - au- 01 - a-
0 u 0:: a- :z 0u

v R1 1/2~ ~ ASPHALT v--- ALLUVIUM (Qal): CLAY (CL); dark yellowilh--- ~

brown, low plutie elay, lome lilt and
-~ -
-'- fine- to eOlU1le-grained land, m"live,- "'7 leattered rootleb [The upper :s feet were- -. drilled dry. Changed to Puneh eoring with

R2
- -

108:07 64 --.- tunpten earbide bit below :s feet; uling
-5 ~1/24 -- lolid inner barrel) 5---

-~- ..
I- --- ..
I- ~.::. ..
I- - ..
I- ":""'""~ ..
I- -:-.- ..
I- - -- .. ..
I- R3 - -- ..
I- - 70 --
1-10 -- 10-.::.~
I- -- ..
I- --
I- --..:.:-
I-

70 ~ - 5 mm wide Iheared day
l-

I- ~-~ SANDY CLAY (eL); moderate to dark yellowilh
I- -- brown with olive gray mottling, low
I- IU - --I- ~9:23 87 , .. plutie day. fine- to eoarae-grained land

f-15 ,~
- moderate brown

15-
I- , -.
I- .......
I-

109:26
~.:..

l- RS - .
I- 109:30 70

:.~ mottled light brown and light olive gray.

l-.:..:
leattered blaek ehareoal neekl ..

..- ..
-20 ~9:35 - ..

'R6109:42 50 :"" 2<r::....,..-
:- ..

~ . , ..
.~ . ...:..-: ... '.. ..
.~ ... ..
...~ ..

09:55 .. ~ ..
-25 R7 - . 25-10:31 90 0 - - - - - . - - .- ...- [ehanged to Iplit inner tube]... ..-

.... ..
~':- .... . ..-- ..

~
..

GRANODIORITE (Id); lee below
..

.... 10:37 ......
-,v ;JV



=The Earth Technology
... Corporation

LOG OF BORING SM-IB

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

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

40-=-

.:JV ~

...J

~
35.:j

6

Lithic Description

of2

GRANODIORITE (cd); dUlky yellow, lieht olive
brown, yellowilh gray, and pale to dark
yellowi.h orange, llightly moi.t, fine
grained, decompoaed to medium plaatic
clay with fine- to coarae-grained .and,
intermittent .oft calcareou. lone.

~
u
+­
GI

.:Jl
U)Q.

C

.
til
GI

C...,

til
C

t.
GI
~
+­
III
GI
:I

CW
RS

t.
III
C
III

Q.,

III
III
GI
C
~
til
::J
o

0::

Page No.:

til
C

U
III
Q.

U)

Struct~al/Qis~ontinuity
Description

o

o
C
0::

SM-IB
,..,
~...,
:ll
t.
GI
>o
U
GI

0::

GI
t.o

U

~
CIIl
wt.
,~

C'-'
·-GI
mE
GI-­
COl-

.
oz
C
::J
0::

,..,
+­
GI
GI......,
~
+­
Q.
GIo

Boring No.:

JV R8 10:50 90 r
~~

-35~10:56t--=-::-+-::--+--t---+---+--t---+--+--+-=:::+--f'~.J0'~) -.,-----:-:----:-.,.....,...-
R9 11:10 90 0 - - - - • - - CW ~~\\) moderate yellowi.h brown and dark yellowi.h

RS /. orange, maaaive, decompo.ed to fine- to
~ ~ coane·grained aand with clay

.~~

-40 I RIO 11:191-=-96~f-:0:--l~_-l-_-+-_-+-_-+-_-+-.-+-_-+-=c-=w""+--!~
RS

pale to dark yellowiah orange clayey &one -

-45 --- 11:31f-:-::-1f--::--1--!---+--+--+--+--+--+=::-+--l':~:R11 11:37 19 0 - - - - - - - CW ,,:;.\ [driller indicate. harder drillineJ
.~",'
,,\,,~

~
'Ri2 12:001-=-67~f-:0:--l-_-l-_-+-_-+-_-+-_-+-_-+-_-+-=C-=W""+--f'1~1'\.·

-50 I R13 12:041-:1:":0:"::0-+--=0-+-.-+-_-1-_-1-.-+-_-+---t-_-1~C:::W:::-+-""'l':";"~TG'
I RH 14~51 40 0 • • - - • - - CW ~ [change to diamond face di.charge bit, .till u.ing

RS ~ ~,I .plit inner tubel

) ~,

~' ~
-55 I--- 14:541-::-t--::"-+--+-_+-_1--+_-+-_-+-_+-_t-~~..~~~

R15 15:02 0 0 • - - • - - • - ~ ~

~~
i~ [core blocked off, cavine interval)

-60 I R16 15:101--::.0::-+--::"0-+-_---i~_-+-_ -+--_-+-.-+-_--If-_-+-::RS:-::-+-----{~
~ 1~25 ~
R17 08:35 52 0 - - - • - - - RS 90 ~•. ~ - 3mm wide nearly vertical clay-lined Ihear [core

~ blocked off]

08:38 .;s.'

45-

50-

-------
55----

--

60-

-

-
UJ UJ



=The Earth Technology
.. Corporation

LOG OF BORING SM-IB

Client PB/DMJM Project Metro Red Line-Segment 3

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

-

75-

-,

3
!

-----
90-=--

95-

7cr

6

Lithic Description

of3

~
u
~

QI
.:Jt.enQ.

C

,..,.
Ol
QI

C
'"'

Ol
C

t­
QI
~
~

III
QI::z

:::J'I
~

t­
III
C
III

Cl.

1/1
1/1
QI
C
~
Ol
~o

Q:

Page No.:

Ol
C

U
III
Q.

en

Struct~al/Qis~ontinuity
DescrIptIon

o

oo
Q:

SM-IB
,..,
~

'"':::J'I
t­
QI
>o
U
QI

Q:

QI
t­
o

U

.
oz
c
~

Q:

R18 08:.. 0

,..,
~

QI
QI....
'"'
~
~

Q.
QI
o

Boring No.:

i~ ~ GRANODIORITE (cd): SILTY SAND; moderate
i?~~ yellowish brown and dark yellowish
..r:~ ~ orange, musive, fine- to coane-grained

_ 08:.71--~+-~+--+--+--+-_-I-_-+-_-+_+_-+_-4.:~"""·lV~..I sand wit~ nonelutic silt, noncalcareous
R19 108:55 0 0 - - - - - - - - \~., cementatIon

~ ,: Ichanged to solid inner tube]

-70 ~108:591--::::-t~-+--+---t---+----1--+--l---t-;,=+----111&''
R20 109:16.0 0 - - - - - - - HW .l~ decomposed to sand and gravel-siaed fragments

1-..."..-+---=-+-_+--+_-+----4_-+-_~--+-O-W_+-~J\~~'J<...,....-09:19
R21 09:28 0 0 - - - - - - - - i~

-75~ 09:321--:::
8

':'"0-+--::--+--+--+-~I----;--+--+--+=:-+---f~
R22 09:38 0 - - - - - - - OW .r.::

t
l light olive brown and dusky yellow, medium

RS ~. grained, decomposed to fine- to
70.-4 coarse-grained sand with clay, mauive,

f- ~109:.31--:::-=-+-=-+--+-_+-_+-_-I-_-+-_-+_+=~_~'Y''~~'Ill scattered, poorly defined clay-lined shear
f- R23 109:.9 20 0 - - - - - - - OW ,/ r up to 25 mm wide @76'

~ ~~
f-80 -=-- 09:531-:'':'"0+-;;0:-t--+--+--+--+--+--+--!-=~--1. ~
~ R2. ~:I;~ . - - - - - - - OW ~ ~

~ .0 .~;"I - poorly defined clay-lined shear
f- ~08:20~:":'""+-=-+-_+-_+-_+-_-I-_-+-_-+_+=~_-+"'!""7".

R25 08:3. 100 0 - - - - - - - OW .~~~ abundant discontinuous olive gray clay-lined
." shears up to 3 mm wide

-85~08:371--=:-+---=-~_-t-_I---+_~_+-_I---+=:+-_·F~
R26 08:.5 72 0 - - - - - - - OW j.;<

Rt'==" 08:.91--==-t~-+--+--+--+---+--+--+----"i-==+_--1r~
R27 60 0 - - - - - - - OW ~

-Ll0~ 09:03f-=:::-+""':'"'""+--+--+--+--+_-+----4_-+:=+--J:.....~.~
7' R28 09:5. 30 0 - - - - - - - HW , ~)

25 ~ ~ scattered gravel-siled granodiorite fragmenta, <1
~09:59 ~V mm wide clay-lined shear
R29 10:32 ~30:::-t--;:0-+---+-_-t-_---i-_:-t-_-+-_-+-_---1f-:H;;:W:;o;-f--J.I~~

t--:-+-:::-t----+--+--+_+---+---+---+_+-._O-{~I~~__, - joint-1\5 -=--10:.5 7 0 .....
---.7. R30 10:52 - - - - - - - _

~11:00 ~~
R31 11:lSl-l:':OO~~O=-+----+---+-_-+-_-1-_-1-_---!f-_-~F=W:::-l--l1~~ ;"'Ii"'gh~t:-gr-ay, faintly weathered granodiorite

OW ~ "" fragment with healed fractures, no distinct
~. contact with material below

11:22
Jv' IVV



=The Earth Techaology
.. Corporatioa

LOG OF BORING 8M-IB

Client PB/DMJM Project Metro Red Line-Segment 3

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

Boring No.: SM-IB Page No.: 4 of 6

1

-

-

--

-
---

15-

---
10-----

------
3<>-::

20--

Lithic Description

GRANODIORITE (Cd); pale yellowish brown,
dark yellowish brown, dusky yellow, and
light olive brown, medium grained,
decomposed to fine- to coane-grained
sand with clay, randomly spaced
discontinuous clay nama

£.
U
~

QI
.:It.
CI)Q.

o

".
0)
QIo

'V

0)
C

t.
QI
£.
~

III

~

HW
CW

t.
III
C
III

Q.

III
III
QI
C
£.
0)
~o

0::

0)
c
U
III
Q.

CI)

Struct~al/Qis~ontinuity
DescrIption

o

oo
0::

"X
'V

:71
t.
QI
>o
U
QI

0::

QI
t.
o

U
100

.
oz
c
~

0::

R.32 11:41

"~
QI
QI
~
'V

£.
~

Q.
QI
o

~30 ~

~11:S01-:-:~'-::--+--+--+---f---+--+--+--I--l----I:~\::-:.,,'''5
R.33 12:36 100 0 - - - - - - - - k~~

f-IO r-".-- 12:44I-=-So=-+--=-o-+--+---+--+----i--+--+--+--~8=-0...f~t-:P:::UE=NTE==-=F:'::O:::RMA~:-::T=I:'::O~N~(:::Tp~):-:S~H:-:A-=L-=E:-; "-bl:-a""ck-,--l 05-
I- R.34 13:01 - - - - - - - - 60- ~I high plutic clay with silt, scattered
t '"'=""="=- 13:05 70 I.:{? quartzite intracluts, stratified with sones
I- R.35 100 100 - S B1 LSD VIII SW '/:::-1" of gouge parallel to bedding. pervuive

SK W VI MW 50 ~- undulating shean, carbonaceous; upper 15
~-"';. em marked by grayish blue gouge sone

50 ~~
45 t7?

-1 }(I R.36 ~:~43321-:::9"";"4 +-:::g74 +-_-If--:;Srl-;B;::"l:-i--;-L--+--;::S-+-D;::--t;-;V;;;II;;-I+=S::;W~--I~
~7SK W VI MW ......>.. ....
)~

~
40 W'
~

-11 f-=--.,- 14:431-=~"""":-+_-+""",,,-+::-:--+--:--+-,=""""+-:=--l-:-::~,"==-+_~~!'; :::::&.~
R.37 IS:00 100 9S - S Bl LSD VIII SW ~ - brecciated interval

TH SK W VI MW ~

Iv/
60 ~,

60 ~ - 15 em wide g~ay.ish.green gouge lone with
f=-- IS:lll-:::-=-+-:::::-+--+-;:-+-;--+-;---f~~+-:~+-:::-+:=:+-~-o--!~~.?' quartz diorIte mtracluta
R.38 lS:39 96 70 - SAL SK D II SW os ~

-121 J TH SWIll HW 7" dusky yellow, light olive brown, and dark
VI 40 /:: yellowish brown

VIII 40 .~ - undulatory shears

~~~._ - l' thick unsheared shale layer

_~ gouge lone, chaotic clay with discontinuous
f=-- 15:501-:::-=-+-:::::-+--+-+--+_--f__+-_+-_+:=:+_--4'~' randomly oriented shean, granodiorite
R.39 09:00 92 92 - - - - - - - SW " fragments

-12 12/1 HW 25-
I.:~~."!ii-t-G=RAN~;:O::-::D::"I;:O::-::RI=T::E:-;-(Id-:-:-);-gra-Y""i""sh"""'o-ran-g-e,-d""a""rk,......--f -

f=-- 09:16t-:=-+-:=-+-_-+-_-+_-+_---l__+-_+-_-+-_-I-_-;~-t yellowish brown, moderate yellowish
R40 09:34 57 57 - - - - - - - - ~....:~ brown, medium grained, decomposed to

\~ V fine- to medium-grained sand with clay
)(; :::=- and silt, extremely closely spaced, chaotic,
.'r discontinuous shean

-13' r=- "9:47r-:-:::::-1-:-::-::-+--+-;:-+-:--+--:-+::;';';"'+-:;::--+--If-==-+--fK::..:r-'il')j~"l
" R41 10:02 100 100 - SAL SK D - CW ~ Iswitched to solid inner tube]

RS _ "

..",.- 10:131-:-::-::-1--:~f--1--;::--+--:--+'""":"-+---t-=--t--+-==::+--.l\
: R42 10,2. 100 • - SAL - D - c;:: ~

i ;).J



LOG OF BORING SM-IB

=The Earth Technology
... Corporation

Client PB/DMJM Project Metro Red Line-Segment 3

Project No.: 92-2050 Location: N4150635/E418306S

Boring No.: SM-IB Page No.: S of 6 i,..,
struct~al/~is~ontinuity~..... escrlPtlon •,..,

;,\• -c.... 01;,\ 111_
01 . CIII L ,..,

L U 01 11101 0 WL 01
~ ::Jc .' III ;,\ CD " .... >> OIL C .... z ,.c 0
..... • 01 01 III ~ '01 - CD .c Li,..... cv U u::J 01

(1)01 C 01 - ~c
L 01 U Li thic Description.c c '-01 0 IlI CT ~ - C L c_

Ol.01 Q. ~u 0_ 01 0 +-+- ::J Ole 0:: c L QI ;,\ c llI U .c III U_ .c ..... 01 ~cQ. 0:: QI-- 0::
~ III CD C

~01 lOI- .... ._L Q. ::J III 111._ +- ~
01 0 111 eu- III Q. (I)0 L (I) 0 - 01 Q..

~.c 0:: Q..0 U :3 0
U

~

I
GRANODIORITE (gd); light olive brown, light

~ ':' olive gray, dark yellowi.h brown,
~ moderate yellowi.h brown, medium
I-

10:40 grained, decompoled to fine- to
l-

IB43 .~ -.nn n - ., • - T\ - . ,... medium-grained .and with clay and .ilt,I-
~ R44 11:44 60 0 - - - - - 0 - RS ·1 .ome remnant gravel and cobble-.ized -

~. fragments of granodiorite, .caUered -
1-14l IR45

11:49 .~ di.continuous clay-lined ,hears (core R43
4<>-::12:01 100 0 - - - - - - - CW

.~
blocked off!

RS
~ ~~ -
I-

~~~. -
~ -

12:15 I'~t
I
R46

."'-<:
12:24 100 I"""";;' ALLUVIUM (QaI): CLAY (CL); yellowi.h brown -

~~ to olive brown, dry to .lightly moi.t,
1-14 plastic clay with fine- to coarse-grained 4S-
I- 7'..:- -
~ ......~1I .and, trace gravel-.i&ed granodiorite -
~

~
clasts, scattered powdery caliche -

~ -
~ -
~

~ I
R47

12:40
~ 12:53 100

~
.

I-
~ISl ~ grade. to SANDY CLAY (CL); .trong brown SO-l- "-~ -......~

~.,

~~
f-

~I-- 13:15 ..,.
f- R48 13:25 100 ,
~ ..~ CLAYEY SAND/SANDY CLAY (SC/CH);
1-15 .... yellowish red, dry to .lightly moi.t, highly 55-
~ \.- . pla.tic clay, fine- to coarse-grained .and, -
f- ~!~ massive, noncalcareou.~

~.:~I-
- yellowish brown -

I- ~I -
~ -
I- "'R49

13:45 :-., SANDY CLAY (CH); dark reddish brown, dry to -
~ 100

~
.lightly moist, high plastic clay with -

I- 12/7 medium-grained .and, trace gravel
60-=~16( - ~3:..I- R50 -

~ - 98

~~
-

~ -
I- -
~

~
-

I-
~ -I- - di.tinct contact -
~ -
~16

~~
SILTY SAND/SANDY SILT (SM/ML); yellowi.h 6S-

~ '-- - red, dry to slightly moi.t, medium- to -
~ R51 - 98 ~ .

coarse-grained .and and low plastic .ilt, -l- .
trace gravel, mas.ive -

"'):;~ -
-;, .: -I,':

i~: -
11:50 . '" -

J I IV



LOG OF BORING SM-IB

= The Earth Techaoloo
.. CorporatioD

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

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

Boring No.: SM-IB Page No.: 6 of 6
,...

Struct~al/Qis~ontinuity~...., escrlPtlon ...,...
::Jl... -0,... '- QI::Jl 111_

QI . CIII QI
,...

'-U 01 ,... QI/II
QI 0 W'- ~ ... " III ::Jl> ~c

QI'- C " .... >... z '\,.L: ....,
... QI 01 III ... "010 en Ql "'c 01 L: Lithic Description ,-'-...., c"'" u u~ QI C QI - '- QI UL: C '-QI C /IItT

... .- C '- c._ QIQIQI Q. ... u 0_ QI C ...... ~ OlE 0:: 0 ,-QI ::Jl U L: /II u_ L: ...., QI
.Jt....

Q. 0:: QI-- 0:: u.J: c/ll /II 01 C ~QI ~
.... ._'- Q. ~ /II 111_ ... .Jt.

QI 0/11 /II Q. enc '- ..,L: en 0 - ou- QI - 0-
0 U 0:: 0- ::I C

U

Boring terminated at 170.0 feet on 12-07-92. -
Backfilled with cement-bentonite .lurry. -
Static water level at 13.4 feet on 12-1-92. -

------
-17 75---

--
--
---

-JSI SO---...,----- -
I- -
I-J S 85-
I- -
~ -
I- -
I- -------191 90-----

-"1

-j

-19 95j-,
-'------:
-'

-201 00-:
-----...,
-- -

..v .VJ



=The Earth Technology
.. Corporation

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: SM-Ie Sheet 1 of 6

Boring Location: 1850 La Brea Ave. I Elevation and Datum(feet): 481.0

Health and Safety: - Date Started: 12/17/92 Date Finished: 12/17/92

Drilling Equipment: Failing F-I0 Total
75.5

Depth to
46.0Depth (feet): Bedrock(feet):

Drilling Method: Hollow Stem Auger Number of 47 Depth to 24.0Samples: Water (feet):

Boring Diameter: 8-inch Completion Information: Grouted to surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

G. Miller P. Guptill

Samoles
;)\ c U

QI~ "0"
~"

tn .- 0 .- ;)\
;)\0 (I) 1/1.- tn+- L L L~ c L.... - UI/I+- 0·- QI QI :3+- QI .;::.~ ::J .. UJ~

Cl. QI 0 Description .D OC > 0" ?:'-'QIQI ~
(I) III III -c e Cl. _::J 0 O~

~~~
.. c

o~ =>- u o=> ;)\
IC o 0::'-' I/IQI .- QI+- U,- QI ::J ~ U ._+- OlEU.- .... (!) Z QI 0 Oc QI'-

...J 0:: 1:0 IC~
U....

v

~
ASPHALT

~
CLAYEY SAND; dark yellowish brown (10YR 4/2), slightly SC Qal

-r-:--;.. moist, medium dense, medium- to coane-grained _

~
sand, medium plastic fines, slightly micaceous,
abundant weathered feldspar grain., trace gravel-I.e;.; (plutonic) ---6' -

~ - -
-':~ -
~

-~ -
~

_f- ;: ---.
-lSi -----7-----7-----7 -
-r,·;· ~ -
~

5-I~ - dark brown (7.5YR 3/2) - 115"~~ 12/24/30 18"/18'
~
bT- .. ---I~ -...;...,>.

-1::3. - 215" 13/21/50 18"/18~

- .:...;..;.: -
~
~ -~,.:....:..,.:..
-=-:-::- - 315" 8/19/27 18"/18'. ,.,'
--..r -.....
~....:.-::. -
~- - 415"~ 6/16/26 17"/18~ with very dark grayish brown mottling (IOYR 3/2)

I

., ..:.l lO:12j
JV



=The Earth Technology
.. Corporation

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8M-Ie I Sheet 2 of 6

:JI c u Samples
.r."

Cl -0 - QI~ " "++ 0 (J) 1/1.- 01+ :JI :JI cc..- Description UI/I+ 0·- c.. 3+ c.. c..'oJa. 01 0 (J)1ll1ll -c 01 01 oc 01 ;;~ :::J+ w.r.
01 01 .r. ::>- u 0::> .D _:::J > 0" +oc ,V'

a. O~

~~~
COl00 + U'- 01 e :JI COO 0 0:: 'oJ 1/101 .- e.- .... tl) :::J ~ U U -+
Cl'-..J Z 01 0 oc
Q1.~

0:: J:O co- U
I'V -"-'- CLAYEY SAND; reddish brown (10YR 3/2), slightly moist, SC Qal 10:12
~.' medium dense, medium- to coarse-grained sand,
-I~ scattered gravel, low to medium plastic clay fines, -
I""':""'" massive
-~ - sro~ 7/13/21 lr/IS
r~ --I: :'
1---:':' -1:-':"':-
l-=:-<- - 6fj)I~ S/9/17 IS"/IS-.. '
-I~ -

1..-.:-:'-. ,
I~ -
~
I~

715"~ S/14/22 IS" /IS'

t7 -

15-:~ -~ 10:32I~ with dark reddish brown mottling (SYR 3/4)
~ - s15" IS" /18'I.:.....;...' 10/14/19

-I~ -
I';":":':':

- ..:..:.:..:;.. -
~I¢: - 915" 7/10/13 IS" / ISI~ reddish brown (SYR 4/3), moisture content increasing, moist

I~
-

to very moist, soft to medium dense -
l~ -
I~

~ - 1) 5/8/8 18"/18
I~

10
...;..!..
~
----;f -:..-;..-
~

20- .' , - 0.:: \ 11 6/8/11 IS" /IS 10:59

- ~t ' -,
~

-~ -I""'" .;

-r.::-:- 0.P~ SANDY CLAY; brown (10YR 4/3), moist to very moist, CL 12 5/7/7 IS" /IS'..........- firm, medium plastic clay, medium to coarse-grained _-::;:5
liii:Z sand, massive

-~ -...........
~-.... - ro 4/7/11 IS"/18~~ 13
--'-'
-~ -
~.

~-_. - moist to wet interval -~

-'-:-
- ---:t

15"• '••, 4 CLAYEY SAND to SANDY CLAY; olive brown (2,5YR 4/3) SC/CL 14 6/15/17 16"/IS
: ~- ~ with reddish brown mottlinll' (5YR 4/4) see below
.. J



=The Ear!h Techaology
.. Corporation

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8M-Ie I Sheet 3 of 6

:J'I C U
Samples i

.r.~
01 .- 0 .- "C~0 QI~+-+- - Description

CJ) 11l.- O1+- :J'I :J'I Cl.
n. QI 0 Ul1l+- 0,- l. 3+- l. +- ..... l."" w.r.
Ql QI .r. CJ) III III -c 01 QI OC QI 0 ..... 9]

;,+-
'''''o~ :::l-U O:::l .D n. -;, > O~

+-c COl+- U,- 01 e 10 0 0 l1l Ql:J'I 0::"" pc .- e.- ~ (!) ;, .... U U .- +-
...J Z 01 QI oC 01'-

0:: 0 ~o 01 ....
U 10

~. CLAYEY SAND to SANDY CLAY; olive brown (2.5YR 4/3) SC/CL Qal

~
with reddish brown mottling (5YR 4/4), medium -

, '. dense to dense, medium-grained sand, some coane-- to very coane-grained sand, low plastic fines, :-
~ massive, micaceous, localized intervals of fine-grained 15 0 13/21/25 18"/18'g sand -.....-:
~ -.....:.--

~ - D
~

16 6/10/14 18"/18

;-:.;- -
~

~ -
3: - 0.:..-.-:... 17 12/13/30 18"/18
~ ----..:.

30-~ --- 11:18--
- - - D 18/27/27 18"/18'·- 18

'.
--:- ---'-'--- ---- .---- D.- CLAYEY SAND; reddish brown (5YR 4/4), .lightly moi.t, SC 19 24/31/61 18"/18-7.:- medium- to very coane-grained sand, low plastic _ -
.. fines, massive; coane-grained sand interval at 33.5'. ,- -.

- D 13/36/49 18"/18~. 20

-:: - --.
-, -" .-... , -35- .' loverdrilled from 35 to 36 feet, no sample] - -..
-:-
.' . -· -

-:-
. '- - D 6" /6"21 13...

- -. - D22 9/24/72 18"/18

-: :- --- '-- CLAYEY TO SILTY SAND; reddi.h brown (5YR 4/4) with
·- . light olive brown (2,5YR 5/3) bands and streaks, SCiSM--'- - D

...-., '--. fine- to medium-grained sand, trace to some coarse- 23 11/37/63 18"/18

-::- - to very coane-grained sand, trace gravel, nonplastic
·- silt

- .-, -· ',-. ..' ,- ::.' . SILTY SAND to SANDY SILT; yellowish brown (10YR 5/6) SM/ML 24 1> 17/44/66 18"/18
." " . with very dark grayish brown (lOYR 3/2), see below 12:00
IV



=The Ear!h Technology
.. Corporation

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8M-Ie I Sheet 4 of 6

:Jl c 0
Samples

.r."
01 -0 .-

QI~ "U"+-+- 0 (1)1/1- m+- :Jl !,.. CL
Q.QI

- Description UI/I+- 0,- L 3+- L L'" L1J.r.
QIQI

0 (l)fIlfll -c QI QI OC QI C"

ij~
:::J+-

''''c~
.r. :::>-0 0:::> .D Q. _:::J > O~ -:ni ·c QI+- U,- QI e :Jl ceO 0 Q::'-' .- e.- ~ (!) :::J .- U 0 ._ ....

01'-...J Z QI C oC
QI'-Q:: J:O

U ce

1-'--,-" SILTY SAND to SANDY SILT; yellowish brown (10YR 5/6) SM/ML Qal 12:00
-~: with very dark rrayish 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

.. -
- 26 ro- 16/47/77 18"/18

i -
"::-
~ . -10-.

~G - ro- 6/8/21 18"/18

~
27

-

45-

~
- charcoal fragments, moist to very moist -

- 28~ 7/23/52 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 ._

29 1) 9/16/27 15"/18'

~
fractured, periodic intervals of alluvium-like material
interspersed - --

-
; .. - 7f 8/11/25 16"/1830

.':~
-

50-

~
- sheared contact with alluvium-like material inclined to 66- 31 ro- 13/39/46 18"/18 12:32degrees, moist to slightly moist below

-

-
, ,.

- 'DV' 32 67/6" 6"/6"

1) - slightly weathered granodiorite fragment - 50/0"

~ \1 -

~) - occasional inclusions of dark reddish brown (stain) finely - 33 1> 41/6" 11"/11'granular material within the granodiorite
150/5"

~
-

~~
-
- 'Dj.J ,

34 31/64 13"/13'
~~ ~\ 100/2" 13:04
oJ oJ



=The Ea,,!h Technology
... Corporation

Project Name:

Project Number:

Metro Rail - Los Angeles

92-2038 IBoring Number: SM-IC I Sheet 5 of 6

13:04

:J\
L
QI
>o
o
QI

0::

Samples

13:29

L
QI QI

.LlQ.
e :J\
~~

36 ro 45 10- /10
100\4-

35 fy) 22/62 16-/16
100/4-

3815" 22/100 12-/12

39 ro 19/70/10 16"/18

Qal 37'027/68/10 18-/18

gd

o
Ol+­
0·­
-c
O~
QI
~

c
-- 0

(J) 1/1-­
UI/I+­
(J)1lI1l1
~-o

U,-....

-

-

-
-
-

-

-

Description

DECOMPOSED GRANODIORITE; dark yellowilh brown
(IOYR 4/4), very moist to wet, medium denle, very _
friable, completely to highly weathered, medium- to
coarse-grained, extremely closely sheared and_
fractured, periodic intervals of alluvium-like material
interspersed _

- localized rock fragments (quartz-rich plutonic)

- fracture lunacel Itained reddish brown (2.5YR 4/4) -

-

- localised rock fragment. (quarts-rich plutonic)

- sheared contact

...J

I~
~

-1//<

:~
-~ -
"", - sheared contact

-~t.-Jk,-:-;:-:-:-::,...,.....,,..,,....-.,.,~,,-:-":---~=-;-r~-;O:-:-:7 -:-.-I-~"-+
_~ SILTY SAND; yellowish brown (IOYR 5/4), slightly moist, SM
~La medium- to very coarse-grained land, low plaatic lilt...

<.': massive alluvium-like sone

60-~

-I~
-':'<
-~

~
~
0--

14:17

4015" 11/30/75 15"/18

410 33/100 12-/12

44~ 39/100 12"/12

431> 66/100 12-/12'

420 130\6- 6-/6"

gd

Qal

SM

SP/SM

-

-
-

-
-
-

-

-
- clayey calcareous shear zone, inclined 60 degrees

WEATHERED GRANODIORITE; dark yellowilh brown
(IOYR 4/4), moist to slightly moist, medium dense, _
very friable, completely to highly weathered,
medium- to coarse-grained, extremely clolely spaced
day-lined shears and fracturel

- .
' ..; -
. -:-."

~
~
~

65- ~
::-C:~~""S"'IL:-:T="Y""""'S""A""'N:::D""';-r-ed""'d':":i-:lh--:-br-o-w-n-(:":5""'Y:::R"'"4""'/~4""'}-,d":-ry-t-o-I"'li""':gh:-t""'ly--+--S="M"-:--+
, ~... moist, very denle, medium- to coarse-grained sand, _

f- ... : trace gravel-lized plutonic claatl, nonplaatic fines,
o '. coarsens downward, moderately friable, maasive
--',. \ -...

:-: :0.

~~Q
~'J1.0'-00 - gravelly interval

-. -~ SILTY SAND to SAND; brown (IOYR 5/3), see below
I ..", Ir-



=The Earth Technology
__ Corporation

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: SM-IC I Sheet 6 of 6
i

Samples i
:1l C u 1

.r.'"
Cl .- 0 .- 't) '" ,

-+--+-
0 en \/1.- Cl-+- :1l :1l .. ~

C e. i- Description - U\/I-+- 0·- e. ::l-+- e. e.'oJ
Q.Ql 0 ... "" lJJ.r.!
QlQl .r. en 111111 -c Ql Ql Oc Ql

C'" l';] :::J-+- , 'J i
c~ :::>-u 0:::> .0 Q. _:::J > ex ... c. c Ql :-+- u·- Ql e COO 0 \/I Ql

"" .- :1l 0:::"" 5~-:; .- e i
~ t!) :::J ~ U U ._of-

...J Z Ql oC Cl·- ,

0::: C 1: 0 Ql~.

U CD ,
,,' SILTY SAND to SAND; brown (lOYR 5/3), slightly moist to SP/SM Qal 14:17.o . dry, very dense, coane-grained sand, trace gravel, :-,; '\4:1 very friable, musive i. ' - D i: ' - 45 52/100 12"/12'

I. .. -, .. ,

I
-, . -.....
' ..

D~ SILTY to CLAYEY SAND; dark reddish brown (2.5YR 3/4), SM/SC 46 24/60 15"/15
-0:::::- alightly moist, very dense, medium-grained aand, _ 100\3".- aome coane-grained sand, trace very coane-grained.......
.;:::;. sand ,and gravel, nonplutic fines, moderately friable,_ !massive
~-- - "D 18" 118'

i
--' 47 19/46/75 I'-
f - rounded cobble-ailed plutinic rock fragment - I

, . I

75- - -
~~

14:45

Boring terminated at 75.5 feet. -
Perched groundwater encountered at 24 feet,

-

- -
- - .

I
I
I

- -
I- -
I-

-

80- -
-

-

-

-

-

-
-
-
-

loc
U~



=The Ear!h Technology
.. Corporation

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: SM-ID Sheet I of 4-- ---
Boring Location: 1850 La Brea Ave. I Elevation and Datum(feet): 476.5

Health and Safety: - Date Started: 12/21/92 Date Finished: 12/21/92

Drilling Equipment Failing F-I0 Total 45.5 Depth to
33.5Depth (feet): Bedrock(feet):

Drilling Method: Hollow Stem Auger Number of 27 Depth to
41.5Samples: Water (feet):

Boring Diameter: 6-inch Completion Information: Grouted to surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

G. Miller P. Guptill

Samples
~

I !e u
QI~ "0".c"

01 .- 0 .- ~
~0 (/) 1/1.- Cl~ t. t. t.~ e t.

~~ - UI/I~ 0·- QI QI :J~ QI

~~
:J~ wJ:a- QI 0 Description (/)111111 -e .D a- oe > 0"
~e ~'"'QIQI .c E _:J 0 C;-.:

0'" :)- u 0:) ~ COO 0:: ...., 1/1 QI .- QI
~ U,- QI :J ~ U ._~ OlE'oJ U.- .... " Z QI o e QI-..J Q:: 0 1:0 CO~

U
v

~
ASPHALT

I

~
CLAYEY SAND to SANDY CLAY; very dark crayilh brown SC/CL Qal

~ (10YR 3/2), llightly moilt, medium dense to firm, ._
~ fine- to medium-crained land, low to medium plastic:..:--
~ fines, trace coarae-grained sand, massive i

~
- !

~-=-,- -
~

!:=i. ..

~
-

.-.-.- --±:i::
=g: ---~ -----.... ,

j i,
.~ -:===:

5-~ - 11)~ 9/35/50 18"/18' 9:59

-~ -1=-=
~

-~ - !~

-~ - 'D i~ 2 11/.0/78 18"/18

I-I'~ -
I~

I-
~ SANDY CLAY to CLAYEY SAND; dark brown (7.5YR CL/SC

-!~ 3/.), llightly moist, very hard to very dense, low _
3D

!
!E2.= plastic fines, some fine-grained sand, trace coarae to 9/67/109 14"/18

-~ very coarae- grained land, clay coatings on ped - ;

t:=:T. surfaces
I

-
~

- ,

-~ - 4DE - carbonate-lined Ihear 5./106 12"/12
,

n 10:19'
JV



=The Earth Techaology
.. Corporation

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8M-tD I Sheet 2 of 4

:J'I C u Samples
~"

m -0 - "0"
+-+- 0 (f) \/1.- m+- :J'I :J'I

QlX Cl..- Description U\/l .... 0'- l.. :l+- l.. l..'-'Q.QI 0 (f) III III -c QI QI OC QI
+-,., ::J .... UJ~

QIQI ~ =>- U o=> .0 Q. _::J > 0" ~i .... C '''''o~ +- u·- QI e ceO 0 ox \/I QI c: (II
:J'I 0::'-' Ei~,", .- E.- l+- t!) ::J U U ._+-

-l Z ..-
QI OC m·-

0:: 0 E:0 (11"-
A U ce

JV

~
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 coarae to

~ very coarae- grained sand, massive, clay coatings
51>

~ CLAYEY SAND to SANDY CLAY; brown to strong brown SC/CL 22/105 12"/12

~
(7.5YR 5/4-5/6), slightly moist, very hard to very _

~
dense, fine-grained sand, trace coarae- to very

~ coarse-grained sand, low plastic fines, maslive, -
~ irregular clay coatings on ped surfaces

- ..,..!-,.-;- - 6 1> 37/73/10 18"/18
:.~

~
-

.; t

~ CLAYEY SAND; grades to brown (7.5YR 4/4) and reddish SC
~ brown (5YR 4/4), slightly moist, dense to very dense ...

71>~ fine- to coarse-grained sand, low plastic fines, 29/55/97 18"/18
~ massive, irregular clay coatings on ped surfaces -

15-~ -
10:48

~-1'-"""';' - r0-t o· 8 22/43/70 18"/18
.~

- --:.&..;. -
~

-~ -
....4-

-~ - 9'0 20/30/76~ 18"/18

-~ -.."......
t. •

~-~ -
~

-~~ - 0~ 11/15/36 13"/18'r---: grades to reddish brown (5YR 4/4)
10

~ -
~-
~ -

20-~ -
'0

~

22/31/62 18"/18~

reddish brown (5YR 4/4) to yellowish red (5YR 4/6), weak
11 11:04

~.;..,-;-;- to no clay coatings -
"=",

:= -;=:0
~

~ -
'0 31/34/60 18"/18~ 12

~
-
-

~
~

- 13 0 30/55 14"/14'

~
- 100/2"

" .-

I -
14 0 48 10" /10'

I", • 100/4" 11:55
~.J
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: SM-1D I Sheet 3 of 4

::JI C u
Samples

r."
01 -0 .- -0"

+-+- 0 (1)111- m+- ::JI ::JI
QI~ CL

Q.QI - Description UIII+- 0·- L 3+- L ;::; L"" wr.0 (I) til til -c QI QI oC QI :::I+-
QIQI r. ::>- u 0::> .D Q. _:::I > 0" +-c '''''o~ +- U,- QI e ::JI COO 0 O~

~~~ IIIQI CQI.- .... t!) :::I U U 0::"" -+- .- e
...J z I-

QI oC 01'-
0:: 0 1: 0 QlI-

U co

~
CLAYEY SAND; reddish brown (5YR 4/4) to yellowish SC Qal 11:55

brown (lOYR 5/4), slightly moist. dense to very

~
dense, fine- 10 coarse-gnined sand. low plastic fines.

-
massive - 0~ 15 92/100 12"/12"

i!7..: -
~ -£:;:;.;.;;.....,

0~ SILTY SAND TO SANDY SILT; gndes to strong brown SMIML 16 57/100 12"/12" I

i§: (7.5 YR 4/6), dry, very dense to very hard, fine-to - I
~ coarse-gnined sand, elastic sill, massive, clay i

~ coatings on ped surfaces, scallered manganese - i
~ coatings-deposits on ped surfaces I

$ - 017 46/100 12"/12" i
~ !

~
SILTY SAND; gndes to yellowish brown (I0YR 5/4). dry SM

30-~
very dense. friable, fine- to coarse-gnined sand. - i

~ slightly clastic sill, massive 12: 17,

~
!

-
18 0 80/100 12"/12" i$ I

~ - very friable and porous interval -
~

~ -
~ -

19 "D 33/69/100 18'/18'~
~ -
~
~ ,

",:,.t=f
- i

I
~~:I -

20 'D 2KllOO 12"/12" !

~~~ - faull zonc. carbonate-lined. sharp conlact - i

[f;'~; I
GRANODIORITE; yellowish brown to olive gny. very - gd I

r>.V coarse-gnined. massive. very friable. extremely I I
35-~~I

closely spaced. carbonate-linedlfilled fractures and - I--
,

'1
sbears 21 0 59/100 12"/12' 12:3K

- -
-w~ -
.\~

-~, - >022 54/100 12"/12"

-

~
-

-

~
-

- - reddish bmwn c1ay-lincd irregular fracturcs - "D23 23/S717~ IS'/IK"

- - I
-~ -
-f.) - '0~ . 24 49156/46 111'/18"

J . I

IV
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8M-ID I Sheet 4 of 4

c u Samples
-0 - II~ '0'"(1)1/1- m+- ::J\ ::J\ ct.Ul/l.... 0- t. 3 .... t.

~]
t.V' w.c(I)"'" -c II II OC II 0'"
:1 .... ,V'

~-u O~ .D Q. _:1 > O~
.... c: CIIu- II E ::J\ 10 0 0 ~V' Pi~
1/1 CIT -E... t!) :1 U U
_....

I- OC 01-Z II 0 III-
~ 1: 0

U 10

cd

25 'D 9/13/16 18"/18

SC Qal 13:11

26 'D 6/10/15 14"/18-

-
-

Metro Rail - Los Angeles

Description

92-2038 IBoring Number:

CLAYEY SAND; light reddish brown (5YR 6/4), moist to
wet, loole to medium dense, fine- to coarse-crained _
land, medium plaatic finea, maasive, extremely closely
spaced carbonate-lined/filled irregular fractures

\ GRANODIORITE; yellowish brown to olive cray, very
coarse-crained, mauive, very friable, extremely
closely spaced, carbonate-lined/filled fraduru and
shean

- sharp contad, no obvious shearing

~
~~
,..~!

lei D -.,-----:----"-r 'J crades to stronr brown (7.5YR 4/6) to yellowish red (5YR _
"': r...-- 4/6), slightly moist (moisture content decreuinr
~ downward) _

Project Name:

Project Number:

::J\

.c'" 01
0........ -Q.II 0

1111 .c00 .....-
..J

-
-
-

27'D 12/27/39 18"/18

13:19

Boring terminated at 45.5 feet.
Perched groundwater encountered at 41.5 feet.

-
-
-
-

-
-

-
-

50- -
-
-
-
-
-
-
-
-

- -
Icc
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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_l of _7_

Boring Location: Franklin/Fuller Elevation and Datum(feet): 488.0

Health and Safety: Levi:!1 D Date Started: 11/15/91 Date Finished:11/18/91

Drilling Equipment: Mayhew 1000 Tota1 Depth to
Depth (feet): 166.0 Bedrock(feet):

Drilling Method: Rotary Wash Number of Depth to
Samples: 14 Water (feet):

Boring Diameter: 5-inch Completion Information: Grouted to Surface

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and 18-inch drop.

Logged By:
Pat Smith

Checked By:
I K.K. Muraleetharan
Sam les1---T-.---=-=?:..:...:=-:----:--.,.--llJ

e;,,,
o EL n.an.

.:Jl.""
U([I::>mo

ium-

::J e u "
J:"

a ·01 0 ·01 ::J ::J ~~0 ltl .·01 a.., L L..,'" ... • • 3'" • "
..,,,

::I..,n. e 0 Description 0 • .., 0·01
II n. o e :> ([ E ::J-e ~ .., e• • ltlll ... e ::>n. L. UJ: ~ ... U O~ E ::J ... ::1 D • •c~ ..,
~ ... mD u on. e0-4 • 0 "" ."" -4..,

·01 '- CI • 0 o e.J a:: I: 0
0

I-foot thick ASPHALT.
I-foot thick GRAVEL and FILL

m ri 1.
GRAVELLY CLAY; Dark y.ellow brown

tmoist, meaium stiff, medium 0 CL A2
hiSh plasticity clay, trace
me ium- to coarse-graine sand,
with gravel.



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

=The farttJ Technology
.. CorporatJon

Metro Rail - Los Angeles

A3

A3

SP

SM

B-7 I Sheet 2 of 7

c u
Samples 'Dc

.... 0 ....
.~ :J"(f) ••~ a.., :J :J o E

0." o·~ L. 3'" L. " ..,,, L."" L.n.
Ill •• -4C • • o C • ([ E :J~ ~ :::I'" an.:;)-4U 0:;) J1 n. -4:::1 :> :;) n. S.g .., C

~""0 .... • E :J m D 0 e n. C • • U([
~ C!l :f~ 0 u

""I~""
...... .::>• o C mea:: ~ 0

0
SM A3

-
-
-
-
-

-
-I--

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

Description

92-2002 , IBoring Number:
Project Name:
Project Number:

.0': .

.. :...

......

-:: :,,:.

-' ..... :
45-::'::-:':-' ':.: .

: ~ .~:,:: :

_.:::::> Drill chatter at 47 feet.
-' ':':

:::': SILTY SAND; Yello~ish. brown, fine-
.~:, to coarse-gralned sandI trace
.:' }QW p1astirity fines, nace

. lne-grave .

....
-. '.:-:.

I
-.,'.:':.

40- ~ \"::

~: ":::::
I'"

'

25
1::,:: Dr; 11 chatter between 25 and 271. ,.' feet. Drill cuttings show
1 . . increasing clay content.
l' .,

"

J .. : SILTY SAND; Yellowish brown, fine-J"'I: to medium-grained sand, trace
i !~~: coars,-graln,d sand, trace low

I
f" p1astlclty flnes.

'
30

t::::: Heavy drlll c~atter at 28 feet.

J'"-{: :.::-:.

l1
35~ •..•

-:::': .



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

=The Earttr Technology
.. Corporation

Project Name:
Project Number:

::II
or.- 0...,"" ...

0.. 8 D•• r.c'- ...,
'" ...

.J

Metro Rail - Los Angeles
92-2002 IBoring Number: B-7 I Sheet 3 of 7

c: u Samples 1J
c:... D ...

.~ J-
Description

etl .... 0..., ::II ::II o Eu • ..., D," L 3"" L - :J~~
L'" L Q.

etl •• ... c: • • D c: • ([ E J"" OQ.
::I'" U D::I .c 0.. ... J :> ::>Q.

~~g
..., c:

.:I.'"u·.. • E ::II mD D e Q. • • U([
'- Cl ~I- U U

'"
......,

.::>• 8'" D c:
a:: c I: 0 me

u
: ::"-: SAND; Light gray, lI)e_d i um-gra i ned :
::":' sana, trace Unl form sub- angul ar
..... -:..: to sub-round gravel.
.: ..

.'
. Drill cuttings show increasing clay

,,: content, little sand and no
0' gravel.
.'

55-·.:.:. 0'.:
'..'

'.'
'.

.:. Light to moderate dri 11 chatter
'.' between 58 and 66 feet.

60 ~:.:.)
-1:-:.>:.-:

'.'......
-:.:'.::

.' '."

~}
65-::.::.::: SAND; Li.ght gr~y, fine- to

J.:.::: . llledlum~gra,ned sand.
J:: :"-: Dnll cutt, ngs show less sand
_:':':>'-:: content.

::,:\)
-:.:-:,:
::.:.:::.:: Drilling stopped on 11/15/91 and

70 ...:...... resumed on 11f66/ 91.
'~ Dril chatter at eet.

- :::::. Heavy drill chatter at 72 feet.
-:.:>: Urill cuttings show increasing
_:'<:': sand content and gravel.
- :':':>:::
- :'::-:':'

75-:':-::-:'::
-::':-:'::
- .' '.>:'.

- ~-:-;<.:: Dri 11 chatter at 77 feet.

=~\::-:~:-:': :":':
- :':':>,-:.

-
-
--
-
-
-
--
-
-
-
-
-

~--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
----
-j
-
-
-
-
-
-
-
-
-
--
--
-
-
-
-
-

SP

SP

A3

A3



FIGURE S-A-VII LOG OF BORING B-7
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2002 IBori ng Number: B-7 I Sheet 4 of 7

:J C u
Samples lJ

c
~ .... D -40 -4 , ....
"","'"

0 en .... D"'" :J :::a aX 0 E... Description u."'" 0'" L 3"'" L L ....
a. 1II 0 .... ""' .... ,"'" L a.
III •

~
. enaa ... c If If o C • ([ E , .. '- mao

C~
::> ... u 0::> J) a. ... ' , ::>a. S!g "'" c .x..,

"'" u·.. • e Jl ID O 0 oa. • • U([... .. 0 :l U U ... "'"
.J :z: l- II

.., ..... o c a::>
a: C·

~ 0 IDO
U

_. -
- ]- .

I- ..

~_.
- l- ] SP A3- ..
- .. 185- ..•-

I
-_.

3I -.I -
I -> J

_c I
i

~-
-

90- 1i<>:.' .. , .....
j1_.. :.
I- .. :

~
_.......

- :.- ..:. :..

- ... -

.95- -i-

~
- .... ::.._......
- .. :

-:: l..,
- ..: .. .J_.. J
-... J /"100 I
_::·.:,CLAYE.Y SAND; .Brown, mOl~t, very' I SC A3 11IT 50 9"
_:.:.:. dense, fine- to medium-grained

~
~ 50/4" /10"

_.. / sand.
-:::.::
-::.: Heavy dri 11 chatter at 102.5 feet.

~- ......
- :. :
- ...:.:- 1

... Jl05- ~:.~:.? ~. - SC A3 2 ~g )7 11

.. 17".. . -... 51/5".. :. - ~

-.. -
.. -. ::::.:. -- .. -->::> -



FIGURE S-A-VII LOG OF BOR1NG B-7
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.. Corporat7on

B-7 Sheet 5 of 7

c u Samples
'04 0 ...

en .'04 a~
L 3~0 • ..., o·-e

en •• ... c • • o C
:J'" U O:J .n Q. ... ::J

o·-e , E ::J m O
'- Cl i~ 0

50/4"to ~

Description

Metro Rail - Los Angeles
92-2002 Boring Number:

plasticlty

Project Name:
Project Number:

::Ja
~,.. 0
~~ ...
Q.' 0.' ~
o~ ~...

-l

15 Same as above. SC A3 4 30 12" 4.2 4.2
1 58 /12"
l
l
1

20 Same ~s above ixcept trace ~ SC A3 5 100 6" 4.2 123 13 4.2flne-grave . /6"
Drilli~ stopped and resumed on ]

11 8/9I.

~
25 J

~
4.2

; ar rown, moist, 6 56 6" 4.2 4.2
dense, fine- to meaiumigrtined

J
/6"

· ".>:. sand trace flne-grave, ow
'.0 plasticity. fines. Light to· "':'
'.' moderate orill chatter..''.
'.'

30 .. ': .· . . .
'.'

::.>:. : Same as above except very dense. SM A3 7 81 6" 4.2 12 14 4.2'.'

/6".0': .
. ' '.

· .
00

..
5 · ......

'.'· .....
'.'

'0

'.0

SM A3 8 62 7"· .' .

::::\ . Same ~s above except brown and trace 20/1" /7"
4.2 4.2. mlca .

."

'.'

· ,'.>:
1

'.0
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.. CorporatJon

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

Project Name:
Project Number:

::I
r. .... ~
<6J ~ ...
0.- 0•• r.
o ~ <6J...

.J

Metro Rail - Los Angeles
92-2002 Boring Number:

Description
I

B-7 Sheet 6 of 7
Samples IIc

::I • x ::J ....
::I D EL ]<6J L .... <6J L"" L 0.-- D C - ([ E ::I" ~

::J<6J ao.
.D 0. ... J :> Jo. L. U <6J C

.1/.""E ::I m D 0 e 0. C • • U([
J ~ U U

""
-""

... <6J .JZ III 0 o c meII:: I: D
U

." ".

· ':., .

.. ': .
'.'

4.2

14 4.26" 4.3 12
/6"

4.5" 4.3
/6"

96

1229A3SM

50 · Same as above except dark reddish SC A3 11 100 6" 4.2 123 15 4.2brown and trace coarse-grained /6"· sand.
· Moderate drill chatter.

~
l
l

55 Same as above except brown and low ~ SC A3 12 S 46 ~" 4.2 4.2plasticity clay. l 48/2" 8"
~

~
60 l

Y AN' ark rown, vedY dense, ] SM A 13 90 6" 4.2 4.2· .....• fine- to medium-graine sand, /6"
, , " t~ace.CQars~:gralned sand, low

~· ".>:. p astlclty lnes.
, .

j'.'· .•.. :.
'.'

~65
..." :

SC A3 14 S 4.3 4.3

eeL

:.::0: SILTY SANDi. Dark brown, very dense,
':.>,' fine- "LO medium-grainecf sand,
:: : trace coarse-gra 1ned sandI trace
:::': fine-gravel, 10w plastichy
'. flnes.

45 ~....,.:,.t.,hC""L"""A"""y,r,Y~~A:.-TN""'-; ..........a-r.,...k-y-e...........o-w.....,i,-s...h-.--r-o-w-n-,--~+-~S""c--+--.~
· moist, very denser' low to medium

pla~tlclty.clay, Tlne- to
· medlum-gralned sand.

1,LfIJ-'-.......L.----------------='l.--_...L-_..L..-L.l..__l...-_l.--.......L_..l..---l.----'



FIGURE S-A-VII LOG OF BORING B-7
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2002 IBoring Number: B-7 I Sheet 7 of 7

:J C 0
Samples' tJ

C
~,..

0 '04 a ... ~,..a en.-04 04J :J .~4J4J ... Description :J a E
.n.. a 0.4J a '04 L 3 4J L ,.. 4J,.. L ....

L n.en •• ... c • • a C • ~4J•• ~
([ E :J04 "" 4JC on.

c ... ~ ... u a~ .0 n. ... ~ ::>
~n.

~~g
.:t ......... 4J 0-04 • E :J ma a on. • • 0([... ... ~ i .... 0 U ... 4J

.J • .... ..... a C .:::>
a: c I: a mo

o.
- - I :

- -
- -
- -- -
- -
- -
- -
- -

]75- NOTE: This bori~ log is based on -
- field classi lcatlon and visual -
- soil descriptio~ and is furthrr -
- modlfied to inc ude resu ts 0 -
- laborator~ classification tests, =- where aval1able. This summary _-- a~p'lies only at the location ~f _

t is boring and at the time 0- drillin~. Subsurface conditions =-
]80- may. dif er at other locations _

ana may change at this locaaion _- with passage of time. he ata- presented 1S simplification of -,- ,ctual con~itions e~countered. :
he strati ication ines I

represent the approximate -
boundar, between subsurface =
materia types and thatransltion may be gra ual. = . -

185- -
- J

-
-
-
-
-
-

] 90- -
-

. j

]95-
j
-- -- -
-- -- -- -- -

I'll""
----



FIGURE S-A-VIII lOG OF BORING B-8
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Project Name: Metro Rail - los Angeles

Project Number: 92-2002 IBoring Number: B-8 Sheet _ 1 of _7_

Boring Location: Franklin/Camino Palmero I Elevation and Datum(feet): 527.0

Health and Safety: level D Date Started: 11/11/91 Date Finished:ll/15/91

Drill ing Equipment: Mayhew 1000 Total
(feet): 180.5

Depth to
Depth Bedrock(feet):83~0

Drill ing Method: Rotary Wash Number of 15 Depth to
Samples: Water (feet): -

Boring Diameter: 5-inch Completion Information: Grouted to Surface

Coring Information: Logged By: Checked By:
NX Sinlge Tube Core Barrel.

Pat Smith Paul Gupti 1
Samoles

"D::J C U

::J I· ~
c

~,..
!J '04 D '04 ::J :I,..

.oJ.oJ D III 11'04 Dl.oJ L ).oJ L ,.. .w"L v D E
0..

004 Description UII.oJ D'04 • • .,
<l: E ::J04 '" B.oJ

1. 0.D III II II 004C II 0. D C j !JQ.
DI •

~ 004:1 ::>0. all u, II i
0'" .oJ ::loo4U D::l E ::J m D D o 0. .:I. .....

..... '04 U '04 • :fl- U U .....
ii·~

U<l:
.J '" CJ • o 1: 5 II::>a: mo

U

~l-foot thick ASPHALT. -1.... - ...
_.;.,..:. -=:;: NOTE: ~S,.D 4 \lt8-tN~H Dlf. TRICONE -
_:.;;;+': BI 0 AD ANC HE ORING. -

-
-~~: -

5~±f
-
- - -

GRAVELLY SAND; Moderately brown, - SP ~~~?l)
'.'~. -~~: some clay, medium- to -
~~: coarsT-grained sand, with -
~:-::- grave . -'.'~ ..,.... : .. -· . '-.;. -... -..:....~. -....>: ..
.:.~ -......... -

10- ...•.........
j.;.~.

...: ",.....
• >:', -.: . ...,:.
~ .. :. -· .. ...,:. -~ ..:.
· .. ...,:. -~:-::-
'.'~. -_...>::. -'.'~- ~:-:' -

15- o • '.,; -"'>:'-· : '..,; --~>::. -"'~.-~:-:'. --:.;;;,... --' .:,..,. -
-~~. -_"'>:' -......,:.

-"'>:'. --' ':,-: -~.:.
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Project Name:
Project Number:

Metro Rail - Los Angeles
92-2002 Boring Number: B-8 Sheet 2 of 7

:JI
L•:>
o
u•a:

3""
DC:,

... J ~
ID O

U

U
-4
0...,
0... L
... c: ••
0;:) .D Q.
• e :JI
Cl ~ ~

I
l
l
J

I

-1
I

l

J
I

j

l
1

~
~...

I
I

~
J

I

~
at 42 feet.

Description

Same as above with more sand
content.

Same as above with more clay
content.

Same as above.



FIGURE S-A-VIII lOG OF BORING B-8
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Drill chatter at 59 feet.

8-8 Sheet 3 of 7

c u Samples "0
C-to -t .~ ::I ....en '·of D"'" :I :I o E

0."'" O·of L 3"'" L ....
"'"

L ....
L Q.en •• ... c • • o c • « E :lof ~ ::I"'" a.-Q.

::I ... U 0::1 .tI Q. ... ::1 ::>' ::l Q. L' U"'" C .¥ ....O-t • E :I mO 0 OQ. C • • U«
l0- CI :ft- 0 U ..... -t"'" .::l• Q o c moII ~ 0

0

Description

Metro Rail - los Angeles
92-2002 Boring Number:

I

J
I

Drill chatter at 57 feet.

Same as above with medium- to
coarse-grained sand. Occasional
drill c~atter from 64 to 67
feet.

Same as above. Drill chatter at 77
feet.

Project Number:
IProject Name:
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8-8 Sheet 4 of 7

c u
Samples 'tlc-40 -4 IX ::J,..

(/) .-04 [I"" :J :J o E-o • ..., 0·04 L 1"" L ,.. ...,,.. L'" L a.
(/) .. -4C II • o C • ~ E ~~ ::I""

!1~::> -4 u 0::> .n a. -4::1 :> ::>0. L. U
..., C

0-04 • E :J IDO 0 00. C • I
U~

~ Cl i~ 0 U
'" .'" -4"" .~• o C

a: 0 E 0 IDO
0

Description

Metro Rail - Los Angeles
92-2002 Boring Number:

an some
Cuttings show medium- tQ
coarse-grained crystalllne rock
particles. At top, some
particles appear rounded as in
conglomerate.

Project Number:
Project Name:

:J
[I

~,.. 0
...,"" -4a. I 0
• I ~
o~ ...,

-~
.J



FIGURE S-A-VIII lOG OF BORING B-8
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~
1
]

I

Metro Rai 1 - los Angeles
92-2002 Boring Number: 8-8 Sheet 5 of 7

c u
Samples '0c

"'0 ...
::J .~ ;]"

Description en .... 0"'" ::J a E
0."'" 0'" L. 3"'" L.

" ""'"
L. ....

L. 11.en •• ... c • • a c • <r E ::J" .. ;]"'" Oil.:l ... U O:l .D 11. ... ;] ::> :lQ. L.' U "'" C .x. ....
0·.. • E ::J IDa a 011. c • • u<r.. Cl ;]

~ 0 U .... ..... ... "'" .:lZ • C a c IDO0.: EO
0

QUARTZ qIORITE hOverall grayish 1
1 <1yel QW w}t individual rrystals

ranglng rom whlte to 0 lve
~ray, moist, very strong, ~i~hlY
o moderate y weathered

t
hlg ly 1 60fractured, Tlneral crys als

range from L8 -t/4 inch
consisting of fe aspar quartz,
biotite and hornblende, weak
fo~iation, wegk ~cl r~action.

~
Fo latlon at 0 ego rom 2 50horizontal, fractured fequently,
35 deg fil ed, cemented sand,M;r wide. 60 Deg ycros$o iation, rough, imonlte

~
stalned.

Horizontal irre~ular break with
cementad si t. 40 dr9 smooth
sheare fracture, s 19ht c a,
coating. Much of core in sma 1
1-2" fragments. g 3 50

Shear~d ~lay ~ouge and Quartz
dl0rlte aaments.

LIMESTONE AND ~LAY GOUGE; Light gray

~
to medivm i~ht gra{, mOlft,strong imes one, s lff cay,
some lnclusions of diorite
fragments, strong Hcl reaction.
Fractu,e ln li~~stone at 80 geg,
irregu ar and lned with III

35inch calcite crystals. Vertical 4
30 deg~ slickensided, shear

CLAY teO&~~ A~d a~UARTZ qIORITE
FRAGMENTS; edium i~ht ~ray,
moist and medium sti f cay,
fragments ra ge from 0-2" ln

h r r w n

NOTE: STARTED CORING USING TUNGSTEN
CARBIDE BIT AT 120 FEET.

Project Number:
Project Name:

::J
J:" g'"","'" ...
11.' a
• ' J:
c" "'".......

.J
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30

Sheet 6 of 7
Samples "D

C
:::I .x :),..

L ]<6J L :::I L .... o E

• • o C • ,.. .,,..
:)., LQ.

~ E :::I"~ 011.
.D 11. -4:) :> ::>11. L. U

., C
.:It. ....e :II mO 0 011. C • • D~

~I- 0 U .... ..... -4<6J .::>• o C
a: Q ~ 0 mo

0

5 50

2 B

7

3 B

6

8-8

C 0
-40 -4

en • -4 0<6J
0." 0-4en.. -4 C
:>-4U 0:>

0-4 •
~ Cl

an am

Description

Metro Rail ~ Los Angeles
92-2002 Boring Number:

No recovery obtained.

Same as above.

. NOTE: STARTED CORING WITH SURFACE
SET DIAMOND CORE BIT AT 141
FEET .

Project Name:
Project Number:
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Project Name: Metro Rail - Los Angeles
Project Number: 92-2002 IBoring Number: B-8 I Sheet 7 of 7

3 I: U
Samples 13

I:
L"

lJ .... 0 .... • x :J .....0 en ..... lJ.... 3 3 o E........ .... Description O.oiJ 0 .... L 3 .... L .....
~~

L .....
L a.a.. 0 : en •• .... 1: • • 01: • (t E :J .... lJo.•• L :> .... u 0:> J) a. .... :J :> ::> a.

~~.~
.... I:

~ .....c'" .... 0 .... • e 3 m O 0 co. • • u(t..... .... '" C :J 0 U .... ....
.J Z ... • ..... ...... o I: .::>

a: c' 1: 0 mc
0

~ Same as above. .-.----..
I === ---- -

-----'- - 5~----,- -----'---- -----'- -== -== -
175- ..:-- -..---..:...---- -

----'- -
~

~ 6---.:.... -
~ -----,---- -...,-:..--- - 7~~ -~---.:.... -
----,- -

180
---.:....
...,-:.. - R rR

Boring terminated at 180.5 feet. -
-
-
-
-
-- -

- - . - -
185- -

-

~-
-
-
-
- .

190- NOTE: ~his bori~ log is based on -
fie d classi lcatlon and visual -
soil description and is further -
modified to include results of -
laboratorYlcltsSiftc~tion tests, -where aval ab e. h,S summary -
a~plies only at the location of :
t lS boring and at the time of
drilli~~. Subsuhfacy conQitions :

195- may' dl er at ot er ocatlons
ana may change at this location :
with passage of t~~ft The datapresented 1S simp 1 ,cation 0 -
actual conditions encountered. -
The stratification lines :
becrasent the appro~imateo n ar, between su sur ace -
materia types and the -
transition may be gradual. --

':11'11'1



Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-9 Sheet _1 of 7--
Boring Location: 1822 Camino Palmero I Elevation and Datum(feet): 507.5

Health and Safety: - Date Started: 6/29/92 Date Finished: 6/29/92

Drilling Equipment Mobile B61 Total 90.5 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 57 Depth to
Samples: Water (feet): -

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

SamDles
:n C 0

QI~ '0".4-"
01 -0 - :n :n0 (1)1/1- aa. L L L~ c L+-+- - UIII+- 0- QI QI 3· QI +-'" :J+- Woen. QI 0 Description (/)1111 -c ~ n. OC > 0" ~] +-c '""QIQI .4- _:J 0 ox CQl

00 :::>-u 0;:' :n ID O 0::"" Pi..., I/IQI+- u·- II i .- U -+- -e- U QI 01_
...J ... (!) 0 Oc

~.-0:: E:o
U,..

v SILTY SAND; dark yellowilh brown (10YR 4/4). dry. SM Qal
medium denle, medium- to coane-lI'ained land, trac!
crevel, low to non plutic finel

-
-
-
-

- -
-
-

-
5- - In S/S/10 12-/1S'

-
-
- 2 D 5/7/10 12-/1S
-
-
- D 10/10/156 W/1S
-
-
- 4 D 13/15/21 lS-/lS

.v
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-9 I Sheet 2 of 7

::Jl I: U
Samples

~,..,
Ol -0 - CII~

't),..,0 en 111- ~ ::Jl++ - Description U III+- 0- t. 3+- t. !" t.'" I:t.
a. QI 0 en III III -I: QI QI 01: CII

ij]
;,+- U1~

QIQI ~ ~-u O~ J:l a. -;, :> c,.., +-1: ",'"
c~ + u- QI e ID O 0 O~ -QI 1:1II

::Jl 0::'" -e.- &to (,!) ;,
~ u U -+-

-l Z QI 01: Ol-
0:: C J:0 QI~

~ U ID
I'V -JI'adel to yellowilh brown (10YR 5/4). Jl'avelly. ancular SM Qal

- plutonic clast to I-inch in lize -
- - 51> 7/8/13 14-/18

- -
- -
- - 61> 9/12/19 12"/lS

- -
- -
- - 71> 9/13/24 15"/lS

- -
15- -

- -
S1> 6/12/15 13-/1S

- -

- -

- - 9~ 9/15/12 W/1S

- -JI'&velly interval -

CLAYEY SAND; yellowilh brown (10YR 5/4). Ilightly SC

- moilt. medium denle. coarae- to very co&rae-JI'ained_
to U-/IS'land. medium plastic finel, maslive 10 12/12/14

- ----------------------------- -
20-

Jl'adea to brown (7.5YR 4/3)
- D 9/9/11 12-/1S11

-
- -
- - D12 11/14/15 12"/IS
- -
- -

1>CLAYEY SAND TO SANDY CLAY; dark brown (7.5YR SC/CL 13 16/19/31 12-/1S

- 3/2), very clayey with Icattered angular plutonic -Jl'avel to 1/2-inch in lize, paleolol

- -

- -
1> S/13/23 12-/1S'--- 14

1_-
"J
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-9 I Sheet 3 of 7

:Jl c u Samples

X, "
DI -0 - '0"

~~
0 (I) 1/1.- DI~ :Jl :Jl GlX CL- Description UI/I~ 0- L 3~ L L""o.GI 0 ~,.. U1X,

QjGl (I) III III -c GI GI OC GI 0" ~]
~~

'''''00
x, ::>- u 0::> JJ 0. -~ > ox ~c C-Qj
~ u- GI E :Jl ID O 0 0::"" c~"

III G1 -E.- ... (!)
~ I- U U -~.J GI oC DI-

0:: 0 J:O GIl-
U ID

CLAYEY SAND TO SANDY CLAY; dark brown (7.5YR SC/CL Qal
8/2), very clayey with Icattered angular plutonic -
gravel-lised claail to l/2-inch in lise, paleolol

- 15 D 12/16/16 10-/18

-
-
- 16 D 18/27/40 16-/18

--- hard drilling at 28 feet -
-

DSILTY TO CLAYEY SAND; brown (10YR 4/3), Ie.. clay, SM/SC 17 15/23/43 11-/18

- coarae- to very coarae-grained angular land, trace -rounded land

30- -
- D 16/27/39 14-/1818

-
-
- D 21/29/3619 14-/18

--
- -
- - D20 23/49/48 14-/18

-
increaaing clay content -

35- SANDY CLAY TO CLAYEY SAND i dark reddilh brown _ liL/::ili
D(SYR 8/2), dry to llightly moilt, very Itiff to hard, 21 29/40/57 18-/18

medium plaatic clay with medium- to coarae-grained_
land, trace plutonic, Icattered lubrounded fine-JI1lvel
(plutonic), paleolOl -

hard drilling, water added intermittently from 86.5' to 73.5';- 22 D 19/32/60 1r/18'

-

DCLAYEY SANDi dark reddilh brown (SYR 3/2), Icaiiered SC 28 30/66/72 W/18

0
highly weathered plutonic and ledimeniary claatl to _
8/"-inch, paleolol

-
I ---------------------------- - 1>grad.. to reddilh yellowilh brown (5YR "/3) 2" 20/"0/75 15-/18

.A

IV
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-9 I Sheet 4 of 7

::71 C u
Samples

~"
01 -0 - .,x "0"0 (J)l/I- Q~ :Jl

~~ - Description Ul/l~ 0- t. 3~ t. :Jl t.'" ct.
Q.QI 0 (J)1lI1l1 -c QI QI oC QI

ij~
:::I~ U.I~

QIQI ~ .0 > C" ~C ''''c~
:::>-u 0:::> Q. _:::I ox CQI~ U,- QI E ::71 1D 0 0 0::'" IIl Ql

-E.- ~ (!) :::I I- U U -~
...J Z QI oC 01-

0:: C 1: 0 QlI-
U ID

CLAYEY SAND; reddilh brown (5YR 4/3). dry to llightly SC QaI
moilt. hard, medium- to coarae-grained land, mOltly_
angular plutoniCi and mafici

- 25 D 30/49/78 14-/1S

0 -
- -
- - 26 D rJ.6/66/11 lS-/lS

- o abundant weathered plutonic dUb, mafic plutonicl, -
0 voicanici and landltone

- -
) 0

- - 27 D 20/50/56 15w/1S

-0 -
45- -

0
- - 2S D 25/41/33 16w/1S

- -
-0 angular plutonic clut to lo5-inch in lile -

- 29 0 20/26/30 13w/lS
- --

0 -
1>0 .... GRAVELLY SAND TO CLAYEY GRAVELLY SAND; SM/SC 80 lS/29/86 12w/lS'

, 0 yellowilh brown (10YR 4/4). dry, medium denle. _
medium- to coarae-grained land with angular gravel

o c:; club to 3/4-inch in lile -
50- o c - D

0
31 26/26/23 lOW/IS

o <: -
-~ -
~- -dayey interval- - D- 32 15/22/34 14"/lS
0-<; -.

CLAYEY SAND; dark reddilh brown to brown (5YR 3/3 to SC
705YR 4/3), dry, medium denle. medium- to ._

'D 17/26/35 14"/lS'coarae-grained land, lome angular weathered plutonic 33

-~--
rock fragmenb. paleolol -

0
- -

'D
~.

c SILTY TO CLAYEY SAND; brown (705YR 4/3) SM/SC 34 14/21/2S 13"/lS'
~~

JJ
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-9 I Sheet 5 of 7

::J\ c 0
Samples

.I:. "
Cl -0 - ,

'tJ'"+-+- 0 en 1Il·- Ul+- ~
~

.,X
CL- Description U Ill+- 0- L ::J+- L LV

~GI 0 en !lllll -C GI GI oC GI C" ,:~ =,+- W.I:.
GIGI .I:. :;)- 0 0:;) .D -=' > +-C ,"""
c~ +- U·- GI e ~

m O 0 ox
~~~

_II C.,
::J\ 0::""" -e- ... t!) =' ~ U 0 -+-

.J Z II OC Ul-
0:: C J:O II~

U m

() SILTY TO CLAYEY SANDi brown (7.5YR 4/3), dry, SM/SC Qal

- medium dense, medium- to coane-grained sand, aoml.
weathered angular plutonic clUtl, gneill clut >
2-inch in size, scattered to abundant rock fragmenb _

35 1) 18/35/44 14-/18below

0 ( -
I -

l

- 36 ro 14/22/29 16-/18'(

-
o. -

'D0 CLAYEY TO SILTY SANDi brown (7.5YR 4/3), u above SCISM 37 19/27/39 14-/18

-
60- -

c
0 - ro 20/36/40 lr/1838

0 -
-

0

. GSILTY SANDi brown (7.5YR 4/3) u above, angular SM 39~ 33/33/5~ 13-/18

- quartzite club to 1/2-inch -

- -
0 -

40~ 44/37/45 8-/18-
'0

-17 •
CLAYEY TO SILTY SANDi reddilh brown (5YR 4/3) u SCISM

65- above with intervals of angular very coarae-grained _
~ 17/31/46 12-/18sand and fine gravel, poorly lorted 41

0" .
00 -
<>o l:) -..
" - 42~ 19/32 16-/18'

D' -- .

'r.;. SILTY SAND; brown (7.5YR 4/3), weathered plutonic clUb SM

- to 1/2 to 3/4 inch _
0O· E 43 25/40/49 15-/18

- -
-interval of reddish brown (5YR 4/3) -

r.--:--.
)+~~ -weathered granitic clast to 2-inch, quartzite clut - D 55/75/70 10-/1844

I_~ ~
v
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-9 I Sheet 6 of 7

::Jl c u Samples
~"

01 -0 - .,:.: '2'L0 en 1/1- D1~ ::Jl ::Jl~~ - Description UI/I~ 0- L 3~ L L""Q.II 0 en. III -c II II oc II

ij~
:;,'" L&J~

1111 0" '''''~ ;:)- u 0;:) .0 Q. -:;, > 0:':
... c -c II00 ~ U,- II

~
::Jl ceO 0 0::""

_II
-I:.- ... CD ~ U U

_...
01-...J II OC

0:: 0 J:O II~

U ce
SILTY SAND; brown (7.5YR 4/3), u above SM Qal

-

1>CLAYEY TO SILTY SAND; reddish brown (5YR 4/3), very SCISM 45 32/5g/7g 13-/18- ~ .
clayey, scattered angular rock fragmentl -

-..
. . - 1>46 27/17/21 17-/18

-
- -

I , - 1>· 47 23/24/33 15-/18
f-.-- -+

75-~-~ -weathered plutonic clut > 2-inch in lise -
- 1> 27/38/63 18-/1848

-
c>.' -· :

O· -Icattered rock fragments (plutonic - mafic plul lilicic) - ro-. c. 49 33/51/70 lr/18
D -
'. 'C -

-
roSILTY SAND; brown (7.5YR 4/3) SM 50 35/50/69 lr/18

0: -
C> -,
·

80- - 51 D 32/55/62 1r/18

-
CLAYEY TO SILTY SAND; reddish brown (5YR 4/3) -

SCISMf) .. sharp transition, becomes very coarse-grained land a.
.0 81.5 feet

- - D52 24/34/30 13-/18D .
- .D -
-p .-

----------------------------- -f- _
becomel finer grained, less coarse to very coarse-grained--- - land, red tones increuing - 53 ro- 22/32/38 16-/18'- -

- -- ----_. -
· .

- .' - 1> 14-/18'54 32/48/70
lor
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Project Name: Metro Ran - Los Anseles

Project Number: 92-2038 IBoring Number: 8-9 I Sheet 7 of 7

:JI C u
Samples

.r:."
01 -0 -0 .,x '0"

+-+- - Description
en 111·- 01+- :JI :JI CL

Q." 0 UIII+- 0- L :J+- L +-'"
L\J w.r:..,., .r:. en 11111 -c ., ., OC .,

0"
~i

~+- '-\J;:)-u 0;:) i Q. -~ > +-C
o~ +- u- II CD O 0 ox Ill" C..- :JI Q:"" Pi.;; -EIp CJ) i ... U U ._+-

..J ., OC 01-
Q: 0 J:O ., ...

U CD
CLAYEY TO SILTY SAND; reddilh brown (5YR 4/3) SCISM Qal

- . -
----------------------------

:~4
lome rounded, weathered plutonic clutl to levera! inch.., -

55 1)-~5/80/U 15-/18red ton.. decreuinr
-
-

-~ '-'
-well rounded, hirhly weathered plutonic ciut,- , - ~approximately 2-inch in lile 56 D 21/36/55 16-/18'-t- -- -

f--_

-~G
-

- -:. .+ - 57 1)- 31/49/72 U-/18
-- - -
-

90- - . -

Boring terminated at 90.5 feet.
No free rroundwater obaerved. -

-
-

- .-
-
-

-
-

95- -
-

- -
- -

-
-
-
-
-
-

I""
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-IO Sheet 1 of -!L.

Boring Location: 1822 Camino Palmero I Elevation and Datum(feet): 515.5

Health and Safety: - Date Started: 6/15/92 Date Finished: 6/20/92

Drilling Equipment Mobile BS3 Total 240.0 Depth to
114.5Depth (feet): Bedrock(feet):

Drilling Method: HSA & Mud Rotary Number of 57 Depth to
43.0Samples: Water (feet):

Boring Diameter: 6.5" & 4" Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

SamDies
:Jl C u QI'R 'tl",

.r:.'"
Ol -0 - :Jl :Jl0 (f)1/l- at+- t. t. t.~ Ct.+-+- - UI/l+- 0- QI QI 3+- QI +-,... ::I+- LIJ.r:.n. QI 0 Description (f) II III -c .c n. oC > 0'" 9] +-c '\."'"QjQl .r:. E _::I 0 C~ CQI

o~
;:)-u 0;:) :Jl m O ~'" p!= I/lQl+- U,- Qj i ~ 0 ._+- -E.- U QI QI

°c
Ol_

...J ... CD 0 ~~~ 1:0
U

'"v SILTY SANDi dark redeliah brown (5YR 3/4), dry, medium SM Qal
den.e, medium- to coane-grained .and, .ome IRvel _

-
-
-
-
-
-

-
-

5 10CLAYEY TO SILTY SANDi dark reddi.h brown (5YR 3/4), SCISM 6/5/5 11-/18
.li(htly moi.t, medium den.., medium- to -coarae-grained .and

-

with quane diorite clute - 2 0 23/7/5 W/18

-

-

---------------------------- - D 3/4/5 12-/18very coarae-grained .and 3

-
-
- 0 3/3/4 11-/124

.v
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-I0 I Sheet 2 of 17

~ C u Samples

~"
ell -0 - '0"0 en 1/1- ell.... :Jl .,x........ - Description Ul/l.... 0- L 3 .... L Z,.. L'" CL

Q." 0 IU~
CIlCll en III III -C CIl CIl oC .,

0" ij]
~ ....

' '''00
~ ~-u o~ ~ Q. -~ > ox .... c C_.... u- CIl ~ Ic° 0 Ill"- ... C.!l ~ .... u U 0::'" _.... -&
...J Z ., oC ell-

0:: 0 1:8 ., ....
Ic

IV CLAYEY TO SILTY SAND; brown (7.5YR 4/3), .liShUy SCISM Qal
moi.t, medium den.e, very coarae-grained .and -

- - 6 D 2/3/6 111-/18

-
- -

----------------------------- - -
grade. to dark yellowi.h brown (10YR 4/4) -

6 D 2/6/8 16-/18
-

- -
- with quartz diorite clut. - 7 D 2/4/6 12-/18

15- -
-

---------------------------- - 8 D 3/5/6 13-/18
grade. to brown (7.5YR 4/3), moi.t, micaceou.

- -
-

- -- 'D 4/5/6 13-/189

- -
- -

- ~ 4/3/4 14-/1810

-
20- -

SILTY TO CLAYEY SANDi yellowi.h brown (10YR 6/4) to SM/SC 11 1> 4/4/6 9-/18-
~ark y~llowi.h brown (10YR 4/4), fine. content _
mcreums

-
- - ~ 21/6/6 16-/18'12

- with finer grained (clayey) interval. -
- -
- - 'D 21/28/43 W/1813

- -
- -

~,

"J
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:JI C u Samples
J::."

01 -0 - "0"0 Cl)l/I- Ol+- :JI "N+-+- - Description Ul/I+- 0- L :3+- L :JI L"" CL
0. 01 0

ij~
LL1J::.

01 01 J::.
Cl)1lI1l1 -c " 01 oC " C"

:J+-
'''''c~

:;)- u 0:;) .c §i _:J > ON +-C COl+- U·- 01 E CD o 0 -".- ... t!) :J .- U U 0:"" -+- -E
.J Z 01 oC 01-

0: C 1: 0 ".-U CD
carbon flecks (roou) SM/SC Qal 14 D 5/4/3 14"/1S

- -
- ---------------------------- -

clay content increasini. rootl - 1> 6/7/7 16"/1S'15

-
-

I--
CLAYEY SAND; reddish brown (5YR 4/3), roots, porow, SC

medium- to coarae-ifained sand - 15"16 3/3/4 lr/IS'

-
-

30- --------------------------- - 1> 2/3/5 14"/1S'dark reddish brown (5YR 3/2), porous, rootl, paleolol
17

-
'--- -
>---

medium plastic clay interval approximately 6-inch thick - 1>IS 2/3/6 lr/IS'

-
--- - -

----------------------------
dark reddish brown (5YR 3/2 to 5YR 2.5/2), hiihly porous,

--- abundant roots, paleosol - 19 D 2/3/4 lr/1S

-- -

- -----------------------------
_f---

dark reddish brown (SYR 3/2) to dark yellowish brown
(10YR 4/4). moderately porous, rootl, with intervals- 10-

2/3/7 lr/IS'of very coarae-Jrained sand
20 D

35- -

- -
----------------------------- 21 1> 2/5/7 S"/1S"- brown (7.5YR 4/3), sliihtly porous, roots

- -

- -
- ------------------------------ - 0

dark yellowish brown (10YR 4/4), hiihly weathered quarts
22 2/3/6 l1"/IS

- diorite cobble -

- - 0 2/4/S 16"/IS23

- -
- -

'ft

rv
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:Jl c u Samples
~"

01 ·-0 - .,x 'tJ"0 en l/I.- OI~ :Jl~~ - Description Ul/l~ 0- t. 3+- t. :Jl t."'" &fi~c. QI 0 en 111111 -c QI QI Oc QI
C" ~,

;:,~QIQI ''''''c~
~ :)-u 0:) .D C. -;:, > ox

~~~
+-c CII+- u- QI E :Jl CD O 0 0::"'" -QI -E- ... tl)

~ ... U U -+-
..J QI oC 01-

0:: C :1: 0 QI'"
U CD

CLAYEY SANDi dark reddiah brown (5YR S/2) with SC Qal 24 D 2/7/10 U"/18

- moderate olive brown (5YR 4/4) mottling. medium- _
to coarse-grained land with intervall of very
coarae-grained land, clay content increuing, pal_ot

- 25~ 4/6/8 18"/18

----
-

I ---------------------------- - t-
brown (7.5YR 4/S) to yellowilh brown (10YR 5/4)i with

26~ 6/12/13 18"/18highly weathered quarts diorite club -
-

very landy, very coarae-grained land -

45- - 27~ 4/10/15 g"/18"

-
~ ---------------------------- - 28~ 5/7/9 14"/18yellowilh brown (10YR 5/4) with olive gray (5YR 5/2)

mottling -
-

- -
with patchel of reddish dilcoloration - 29 15" 6/7/9 10"/18

-
-

with highly weathered quarts diorite club - 30~ 4/6/8 1S"/18

-
50- -

CLAYEY TO SILTY SANDi yellowilh brown (10YR 5/4), SCISM Sl 1> 7/5/5 g"/18"

- moilt, medium dense, very coarse-grained sand, low _
to medium plutic finea

- -

------------------------------ - S2~ 5/6/8 lS"/18brown (7.5YR 4/S). fine- to medium-gravel to S/4-inch in
lise (weathered, fellic, plutonic), angular -

f-~- -
";--.... ------------------------------ 3S 1> 4/9/9 15"/18yellowilh brown (10YR 5/4)

-

I ~~
JJ
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:J\ c 0
Samples

~,...
0) -0 - .... ",...0 (/) 1/1'- O)~ :J\ II X

~~ - Description UI/I~ 0- t. 3~ t. :J\ t."'" ct.
o.QI 0 (/)111111 -c QI QI oc II 0,... ;:.r;. ~~ W~
QIQI ~ ::>- 0 0::> .0 -~ > ~c ''''''o~ ~ u- II e ~ ID O 0 ox

5~~ 111 11 c-- ... (!) ~ I- U 0 0::"'" -~ -E
.J Z II Oc 0)-

0:: 0 J:O III-
U ID

CLAYEY TO SILTY SANDi yellowish brown (10YR 6/4), SCISM Qal

- moist, medium dense, very coane-grained sand, low _
to medium plutic fines

- ----------------------------- - 34 ro 6/12/13 12"/18'
with highly weathered plutonic club and highly miCaceoUi

intervals (weathered metamorphics), very -
coarae-grained at 66 feet

-
- 35 ro 12/18/42 18-/18

-
-

abundant highly weathered angular club to I-inch in sise - 36 ro 5/18/35 18-/18

-

60- -

SILTY SAND TO SAND; yellowish brown (10YR 5/4) to SCISM 37 to 19/32/43 18-/18'

- dark yellowish brown (10YR 4/4), moist, dense to -very dense, very coarae-grained sand with trace to

- some angular gravel (mafic and felsic, plutonia and _
volcanics)

Switched to mud rotary coring (Tunpten-Carbide bit) at 62 1to 3-/36- 0.0 11:15
feet -- CLAYEY TO SILTY SAND; brown (7.5YR 4/3), moilt, -

- medium dense, medium plutic, abundant angular -
0

gravel and cobble cluts (some highly weathered,
othen unweathered)- -Driller indicates finer material at 63 feet -

- -
- ' 0 -

65- - 20
11:21

10-/60 11.6 11:32

- -
- Q -
-p -
- 0 much coaner, mafic and silicic plutonic cluts and volcania

- -
-' -
- -

-' -

- -
I~ ... bo 11:39

v



=The Earth Tech.oloe,
.. Corporatio.

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-I0 I Sheet 6 of 17

~ c: u
Samples

J:.'"
01 -0 - II~ 'tI"0...... - Description

(I) 111-- Q ... ::Jl ::JI c:t.UIII... 0- t. 3'" t. t."'"a.. QI 0 (1)111111 -c: QI QI oC: II ...'" ~ ... IJJJ:.QIQI J:. ::>-u 0::> J:) -~ > 0" ij] ~c:
,...,

o~ ... a.. O~ 1lI Q1 C:QI- U-- QI E ~ ID O 0 0::"'" -E
~ (!) :::J ~ U U

_...
..J Z II 0C: Q-

0:: 0 1: 0 QI~

U ID
A. above, .ubrounded quan.ite clut and highly weathered SCISM Qal 3 C 3-/1%- 0.0 11:66

plutonic., .light rig chaUer -
b -

C
11:68

4 rl1%- 0.0 12:08
't;) -

brownish yellow (10YR 6/6) to brown (7.5YR 4/3) with -
5C

1%:10
1%-/24 0.0 12:35

DOO
olive gray (5Y 5/2), medium- to coane-grained .and,
.ome very coane-grained .and, .light chaUer at 73 -
feet -

0 -
- C

1%:38
------------------------------ 6 24-/36 66.6 1%:54

(J light olive brown (2.5YR 5/6) with .ubangular quan.ite
clast. to I-inch in .iIe

75- ------------------------------ -
DO

brown (7.5YR 4/3) with trace well rounded hard quan.ite
clut. -

D' 0
-driller indicate. harder at 76 - 77 feet, lOner below,0 abundant weathered club

0 -
- 'c

13:05
--------------------------- 7 14-/36'brown (7.5YR 4/3) 20.8 13:11

- -
0

-
- -
'Q
a .light rig chatter at 78.5 feet, abundant .ubangular to -

, , .ubrounded and rounded club (volcanic., plutoniea,

0 quan.ite) -

-
r

13:1680- -
C8 0- /%4- 25.0 13:%5

------------.----------------- -
, .

yellowi.h brown (10YR 5/4), very coane-grained .and (rock

~OC fragmenb), .ome hard .ubrounded plutonic. and -
quan.ite

-

'c
13:30

CLAYEY SAND; brown (7.5YR 4/3), moi.t, medium dente, SC 9 8-/24- 33.3 13:40- fine- to medium-grained .and with low to medium
plastic clay -

- -

- -

highly plutic clay with aand at 84 feet - C
13:6%

=:.: 10 36-/36 100.0 15:18

~ -
lor ~-=
-~
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:Jl C u Samples
.J:."

CI -0 - " "0 (1)1/1- 01" :Jl II~.... - Description UI/I.. 0- L 3" L Z.... L"" CL
Coli 0 UJ.J:.
QlQl .J:. (l)1lI1l1 -C II II oC II 0" ij]

~ ..
'''''o~

::;)-u 0::;) .a §i -~ > O~
.. C CII.. U'- II e ceO 0 1/111- ... U) ~ ... U u a::"" _.. -e

..J z II OC CI-
a:: 0 z:::8 ., ...

ce
I-- CLAYEY SAND; yellowi.h brown (10YR 5/4), coarae- to SC Qal· very coane-JI'ained .and, trace highly weatheredtJ( -

mafic club to 1/2-inch in .ise
:.G -

D- . -
- 15:25

- CLAYEY SAND TO SANDY CLAY; brown (7.5YR 4/3), SC/CL 11 'C 39-/48' 81.2 15:37

'"'".- medium- to .ome coane-JI'ained .and, with rare olivt.
gray (5YR 5/2), highly plutic .andy clay patch..

-

-
-

.. -. '.

90- -
. ....: -

· , - "c
15:56

" 12 36-/36 100.0 16:10

----------------------------- -
- very clayey, medium plaatic, trace fine-gravel

-
• - -

• -.
• · . -. .· -
.--'"- 16:40

------------------------------ - C 32-/36'- 13 88.9 lUi5, with olive gray (5YR 5/2) interval. 1... than 1/2-inch thick- --
95- • -carbon fleck. at 95 feet -

_I- -
, -

- -
CLAYEY SAND; brown (7.5YR 4/3) SC

17:17- - C 33-/36'. 14 91.6 07:40

- -
·- -·

-' , -
- -.·· -

1,,,\ 07:64
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:71 C u Samples
J::."

01 -0 - II X " "0 (I) l/I- Dt+- :Jl+-+- - Description U l/I+- 0- l. 3+- l. :71 l. .... Cl.
n,1I 0 (l)llllll -c II GI oC GI C" 9j :::I+- wJ::.
GIGI J::. ~-u O~ .0 n, _:::I > +-C , ....
c~ ax Cl»-+- u- QI e :71 aJo 0 0::: .... pc -." -E- ~ U) i I- U U -+-

...J II II oC 01-
0::: c E:8 GIl-

ID
CLAYEY SAND; yellowilh red (5YR 5/6) to brown (7.5YR SC Qal 15 C 11"/36 9·'" 08:03

- 4/3) -
.. -.

-
-weathered plutonic dut to I-inch in lize, lome fine gravel-

pC at tip, driller indicatu finer material at 102.5 feet
-_0

08:23- --------------------------- - 16~ 12"/12 16.1 08:35. gradel to brownilh yellow (10YR 6/6), Icattered fellic
- plutonic dutl to 1/4-inch in lise -
- -
-

•
05- . · -

- · -.
· --------------------------- -

abundant hiChly weathered plutonic: dutl to >1.6-inch in- lize -

C- -
-D·

- -

-
« -

- -
09:01

CLAYEY GRAVEL TO CLAYEY SAND; with intervall of GC/SC 11 C 60"/66 90.9 09:12

-

~
pale olive (SY 6/4), abundant plutonic dutl to _
I-inch in lise (hiChly weathered), dutl separated by

10- dayey land matrix -
- -
-~ -calcium carbonate infillinc (vicoroul reaction to HCL) -
- ..---...... -calcium carbonate infillinc (vicoroul reaction to HCL) -
--\-+ -

+-f

~ -
1/+ -
+.i -~ 09:28

Driller indicatel harder drillinc

1"'-+ ,~
QUARTZ DIORITE; Il'ayilh orance (10YR 7/4), dark qd 18~ 73"/78 93.6 09:45

11 C yellowilh orance (10YR 6/6) and very pale orance



(lOYR 8/2)
QUARTZ DIORITE; crayi.h orange (lOYR 7/4), dark _

yellowi.h orange (lOYR 6/6) and very pale orange
(lOYR 8/2) .treakl and patchea (calcareou.), mOdt, _
very weak, highly to completely weathered, mauive
with irregular interval. of .ilty clay _

Project Name:

Project Number:

~

.J:.'"
0)
0.... -a. QI 0

1111 .J:.
O~ ...-

...J

-

Metro Rail - Los Angeles

92-2038 IBoring Number:

Description

-
-

-

=The Eartb TecbDOIOlY
.. CorporatioD

B-I0 I Sheet 9 of 17

c CJ
Samples

'-0 - 11:-: 'tJ'"(f) 111- 0).. ~ Z,... ct..UI1I.. 0- t.. '3" t.. t..~

(f) III III -c II II oc II :::J" UJJ:
0", ij] ~'.;:)-CJ 0;:) .D a. _:::J > 0:-: .. c

U- QI e ~ 10 0 0 111 11... tl) :::J U CJ o::~
_.. -e

z ~ II oc 0)-
0:: 0 J:O QI~

U 10
qd

-

-calcium carbonate infilling, driller indicate. coring very -
.mooth

-' +
+

+--
20- -J. '

/.
--t'
/1

- ~
i'-

- \. \

-~'\
- ~ J

fl'
- I

-~
-

fracturea and .hean inclined approximately 60 decreea,
narrow to wide, filled with clay and calcium
carbonate

-calcium carbonate infillinc

-wavy calcium carbonate infilling

-

-
-

-

-
-
-
-
-
-
-

190 100.0

9'/9.5' 94.7

10:06
10:20

10:31
10:49

25- Jt du.ky yellow (5YR 6/4) with whiti.h carbonate .treak.,
I:- .imilar to above, irregular lOone. of clayey .ilt

-\ throughout

+'. -+ completely weathered, .ome .teeply inclined .hearing
, .

1- -\

+'

-
-
-
-
-
-
-

-

-

-
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::J\ C 0
Samples

~"
01 -0 - '0'"++ 0 en 1/1.- 01+ :JI :Jl

.,~
ct..- Description UI/I+ 0- t.. 3+ t.. t..'VQ,.QI 0

ij~
LL1~QIQI ~

en 1lI1l1 -c QI QI oC QI
C"

;:,+ ,...,
c~

;:)-0 0;:) JJ §i -;:, > O~
+C CQI+ u- QI E 10 0 0 0::: 'V 1/111 -E- l+- t!) £ ~ U 0 -+

...J II oC Ol-
0::: C 1: 0 II~

U ID

) . QUARTZ DIORITE; dusky yellow (5YR 6/1); with whitiah qd
_ l calcium carbonate atreakl, irrelUlar sonea of clayey _

" ailt throughout, completely weathered
'I

-~~ '-,
CLAY TO SANDY CLAY; olive (5YR ./.) with white CL Qal

patchea and brown atreaka, with intervala of fine- to _
f medium-grained aand, acattered coarae- and very

- coane-grained aand, trace fine gravel, CalCareoUI -·- ,. -
-V; -

:(". (
-
-

11:20
..L laminated interval, inclined approximately 60 degreea

'CSANDY SILT; yellowiah brown (10YR 5/.) with clay, ML 21 20"/2. 83.3 11:35..
35- coarae-Iand liced plutonic club -

-l11 -
driller indicatel harder material at 136 feet

}. CLAYEY SAND; olive (5Y 5/6) with brown (7.5YR ./S) SC

patch.., alightly moiat to moiat, medium den.. to - 'C
11:.6

very denle, medium- to very coarae-grained aand, 22 32"/32 100.0 12:13
medium plutic clay, mauive -:-- - --

- -
··- -.

12:35,
2S rc 69"/72 95,8- ?

· -
40- . -

- -•·- --- , -
r

- calcium carbonate filled fracture, narrow to wide, inclined -
• approximately 60 degreel- -

·· . -·. . -.
~ ---------------------------- -

grad.. to brown (7.5YR ./S), coane- to very coane-grained-4+-\ aand, medium plaatic finel, occuional calcareoul -
- I-.)- son.a, weathered plutonic clut > 1.S-inch in aise 13:18
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~ C u Samples

~'"
01 -0 -0 (/)1/1- OI~ ;,l .,x 'tJ'"

~~ - Description UI/I~ 0- L 3~ L ;,l L'" CL
no Ql 0 (/)1lI1l1 -c QI Q/ oC Q/

ij~
::s~ LIJ~Q/Q/ ~ 0", ''''o~ ~

;:)-u 0;:) .0 no _::s :> ox ~C CQ/.- u- Q/ e ~ 10 0 0 0::'"
1IlQ/

-E'l+- t!)
~ ~ U U -~..J Q/ oC 01-

0:: 0 :1: 0 .,~

U 10-- CLAYEY SANDi brown (7.5YR ./3). eoane- to very SC Qal 2. C 72-/72 100.0 U:39
- .... coane-rrained land, medium plaatic fines, occaaional_

calcareous aonel

- '-- -
- ...

- -
- -
-, -

;... -
. - -.
. . -

Ir.
SILTY TO CLAYEY SAND; brownilh yellow (10YR 6/6) SM/SC

50- and yellowilh brown (10YR 5/.). linrle lubrounded_- to rounded quarta c1aat to I-inch in lise, clay content

- decreaainr, driller indicatel looainr some circulation _
at approximately 153 feet

~(
15:06- 25 'c 12-/18 66.7 15:21

- -
- -

- 'c
. -

26 O·/9.5' 0.0
15:32

;; 15:61

-
•

-
-

55- -
-
-

-
-

-
-
- -

J:.f\
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" C 0
Samples

~"
Cl -0 - 'tJ'"

+-+- 0 (I) 111- Cl+- :Jl :Jl
,,~

.£1:- Description U III+- 0- L ::J+- L L .....Q.QI 0 +- ....
QIQI ~

(1)111111 -c QI QI DC QI 0", 9]
;:,+- , .....

o~
:;'-0 0:;' i Q. -;:, > ox +-c C·QI+- U,- QI CD O 0 IIl Ql- " 0:: ..... CC -e

~ t!J ;:,
~ U 0 -+-

..J Z QI QI DC 01-
0:: 0 J:O QI~

U CD
SILTY TO CLAYEY SAND; browni.h yellow (lOYR 6/6) SM/SC Qal

- and moderate yellowi.h brown (lOYR 5/.). leu day _
'/ than above

• -
-

- SANDY CLAY TO CLAYEY SAND; du.ky red (lOR 3/.) to CL/SC 16:21
moderate brown (5YR ./.). moi.t. medium denae. - 27 C 6"/6" 100.0 ?

· medium plutic clay. mauive. narrow to wide. -di.colored fracture inclined 50 decree. -
, - 28 C 36"/36', 100.0 7:38. -
·,

-2-inch thick interval of yellowi.h brown (lOYR 5/.). -·
0 scattered plutonic rock fragment. to l/.-inch. clay

content increuini. mu.ive -
65- . 0 -

0 ·. -
- 7:.6

, 29 rc 72"/72 100.0 8:05

-
• -

- . -·
,.. -

•
CLAYEY SAND; yellowi.h red (5YR 5/6) with olive (5Y SC

, 5/6) mottlini -
70- • -

- · -
- , faint bedding. inclined 30 degree. at 171 feet -
- •

• ·,
8:.3- " - C-o 30 90"/90' 100.0 9:02

0

- -, •
, CLAYEY SAND TO SILTY SAND; olive .(5Y 5/6) mottled SCISM

- .- with yellowi.h brown (lOYR 5/.). beddini. inclined _
.0 degree.

· 0- · -. ·
- 0 -beddini. inclined SO degree. -

:.,,- o 0 -
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::n c 0
Samples

J:.'"
0) -0 - ~'"0 (f)1/l- Q+- ::J\ .,x+-+- - Description UI/l+- 0- L 3+- L ::J\ L'oJ CL

Q.Q1 0 +- ..... UJJ:.
01 01 J:. (f)1lI1l1 -c 01 01 oC 01 0'" ~]

~+- ''oJ
o~ ~-o O~ .c Q. -~ > ox +-c c ..+- U,- 01 e ::J\ 10 0 0 0:: 'oJ c;,;;; l/lQl -e.- ~ t!l ~ I- U 0 -+-

...J Z 01 OC at-
0:: 0 J:O OIl-

U 10

. SILTY SAND TO CLEAN SANDi predominantly yellowish SM/SP Qal

- brown (10YR 5/4), driller indicates slightly harder -
drilling

- . -
- -
-~ -
-~ '"" -

-+'- . -oily discharge in mud -
• -gradational contact

QUARTZ DIORITEj 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),

-+ t highly weathered to completely weathered - ~
g:4g

SI O· ISO· 0.0 10:OQ

80- t-+- -
-+--t -
- +-J. -
-~ -
- C

10:41
32 0"/36" 0.0 11:06

- - -

- -
- -
- -
- -\-"'1 -

85- 11:21
-foliated - SS C 0"/24·+ -t

0.0 12:S7

-
+.~ -changing to kris bit (combination diamond/carbide) -

1'" -
t+ - C

IS:17
------------------------------ 34 S4"/48dark yellowish brown (10YR 6/6) to moderate yellowish 45.7 16:07

+ brown (10YR 5/4), moist to very moist, very weak, -
t~

coarsely crystalline
-

+-i -
t-\ -
+-\- ~ -

lon- -t -4 -
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::J\ C u Samples
~"

Dl -0 - GI~ "0"0 (1)111- Dl" ~.... - Description UIII" 0- L 3" L ~ L'" afi~Q.GI 0 (I) 111111 0:5 GI GI oC GI .;;:; ;,"GIGI ~ ::::>-u .D -;, > c" .. C ''''c~ .. U- GI e Q.
ceO 0 a~

5~~ IIIGI C-::J\ 0::'" -e- ... (,!) ;, .... U U
_..

Dl-...J Z GI oC
0:: C %:0 GI ....

U ce.. ~ QUARTZ DIORITE; dark yellowilh brown (10YR 6/6) to qd

--t- moderate yellowilh brown (10YR 5/4), moilt to very-

ti--< moilt, friable, coaraely cryltalline
16:18

--+ + - re- 6-/6-35 100.0 16:41

- +-1 -
~ 13-/SO---------------------------- 36 43.3 16:56

-+-+ with zonel Itained moderate brown (5YR 3/4) -

-+ + -
- T-t -
-t-t -
-+t 17:15

periodically looling circulation fluid; changed to tungaten - ~ 11-/18
carbide bit

37 38.9 17:34

- -
95- -

- re-
17:42- -changed to lurface let diamond bit 38 0-/30- 0.0 16:28

- -
- -
.. driller indicatel loft at 197 feet -

- - -

16:37- -
39~ 4-/18- 22.2 16:50

SANDi moderate yellowilh brown (10YR 5/4), medium- to SP Qal
lome coane-grained land, trace angular to rounded
gravel to 1/4-inch in lize (baaalt, quartzite), anplar

• aand grainl 16:57- - C-o -Ilight rig chatter at 199.5 feet, Imooth drilling below 40 0-/6- 0.0 17:19

00- - C- 6-/6-1 · 41 100.0 17:34

- -mafic rock fragment to 1/2-inch in lin - C- 2-/6-. 42 33.3 17:56

- · ----------------------------- -
43 C 3.S'/5' 62.0 18:14. .. -abundant very coane-grained land- -

I-
- · -.

-
\
.
- -

--..

- -
-U~- -lome rock fragment. begining -

-In.c-[)C -
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:J\ c:: u Samples
~,..

m -0 - 'tJ,..0 (/) 1/1.- m+- :J\ III~+-+- - Description UI/I+- 0- L 3+- L :J\ L"'" C::La. III 0 (/)1lI1l1 -c:: QI QI oC:: QI ;:.~ ~+- WL
QIQI L ::;)-u 0::;) .c a. -~ > 0,.. +-c:: ''''''o~ +- u- QI e 10 0 0 O~

6~~ l/lQl CQI
:J\ Q:"'" -E.- ... tD ~ ... U U -+-

..J Z QI oC:: m-
Q: 0 1: 0 III'"

U 10

D" C SAND; yellowi.h brown (IOYR 5/.), abundant rock SP Qal
- . fragment. -

-.0 - C
18:35

•• 5.-/5• 100.0 08:32

SAND TO SILTY SAND; yellowi.h brown (IOYR 5/.), SP/SM

- .lightly moi.t, medium den.e, coane- to very -coane-grained angular aand with angular to

- .ubangular gravel .i&ed club (volcanic., -plutonica-mafic, intermediate)

-' -
-. -

· -
10- . -

- "C 38-/.2'
08:50

.5 91.• 09:06
-
-
-

-
SILTY TO CLAYEY SAND; brown (7.5YR ./3), paleo.ol SM/SC

--
-

sharp contact
09:20

Coarse SAND grading to SILTY TO CLAYEY SAND; difu.e SP .6 rc 6'/6' 100.0 09:30
./ banding inclined 35 degeees, sharp planar feature, -

l/. inclined approximately 32 degrees

• 15- . -
. .
• -·

-
- . -

SM/SC

p GRAVELLY SAND TO SANDY GRAVEL; plutonic clut, GM/SM

. ~
.ubrounded, 3-inch in siu, mo.tly angular plutonica _
and volcanica clat. and scattered rounded quart&ite
club -

" -(

-
·
9 ~

-
1__

10:00
l-
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~ c: U
Samples

~"
01 -0 -

~L0 (1)11\- ~ ;,l :Jl fC~~ - Description Ulll~ 0- c.. 3~ c..n,QJ 0 (I) III III -c: CII CII oc: CII

9~
:::J~ U.I~

CII
Q1
~ ::::l-U O::::l .D _:::J > 0" ~c: ''''o~ n, O~ CII~ U- QJ e ~ ID O 0 0::'" pc .. C11 -e- ... (!) £ ... U U -~..J CII CII

~5
01-

0:: 0 CII'"
U ID

SAND TO SILTY SAND; brown (7.SYR 4/3), lli,htly moilt. SP/SM Qal 47 C 3.6'/4' QO.O 10:15

· medium den.., COarH- to very coarae-(rained land -

0 with ,ravel, ma-tly anlUlar plutonic and volcanic
club and IcaUered rounded quartzite clatl -

-.
0 -.- -
·
.~

-
-cobble-lised plutonic club -

10:S4I~ - 48~ 5'/5' 100.0 11:28

-~ -
~

.25- -
-. -

b"C -6-inch thick landy gravel, anlUlar to lubrounded -
,C (volcanic, plutonic and clutic) club to 1/2-inch in

-
b~(

lise, lOft at 226 feet, very cOUle clean land below -
-
- - -

valUe contact inclined 37 degreel -
-

SILTY SAND; brown (7.5YR 4/3) SM
11:59

49 C 5'/5' 100.0 12:10

-
30

~.C
SAND TO SILTY SAND; yellowilh brown (10YR 5/4). very SP/SM

coane-grained land, angular (rainl with Icattered _
rounded club generally Ie.. than 1/4-inch in lise

-
-

. -
· .
• -•
• -

- . -
· 12:44

rounded quartsite and mica Ichilt clUb, clay-lined planar - SO~ 6'/6' 100.0feature inclined 50 delle"

~
-

.~, ' .... -
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:71 C u
Samples

~"
0) -0 -0 (I) 1/1'- m. :71 "x "0"+-+- - Description UI/I+- 0- L 3+- L :Jl L" CL

c. QI 0 (1)111111 -c QI QI oC II
...,..

~ ... U.I~
QIQI ~ :::>-u 0:::> ~ -~ > 0" ~] +-C '"o~ +- U,- II E C.

CD O 0 ax .. II CII.- ... CD ~
:71 U U 0::'" 0;.:; -+- -E

..J ...
QI oC a-

0:: 0 1:8 II'"CD

±-:t SAND TO SILTY SAND; yellowilh brown (10YR 5/4) SP/SM Qal
- -plutonic clut, S-inch in .ise -•
- • -
-6 -
- clay-lined planar feature. inclined sa to 40 degree., polliblr•
_I- .licked· -
V-

- . -
'" .- -.

- -.
- • -

• beddinr inclined approximately 45 degree.
40 -' 13:40

~ .... Boring terminated at 240 feet.

-to- : Free groundwater encountered at 43 feet. -
·- . -

- -
- -
- - . -

- -
- -
- -
- -

45- -
- -
- -
- -
- -
- -
- -
- -

-
-

1"0- -
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Project Name: Metro Ran - Los Angeles

Project Number: 92-2038 IBoring Number: 8-11 Sheet _1 of 7--
Boring Location: 1822 Camino Palmero I Elevation and Datum(feet): 502.0

Health and Safety: - Date Started: 6/30/92 Date Finished: 6/30/92

Drilling Equipment Mobile B61 Total 90.5 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 57 Depth to
Samples: Water (feet): -

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samoles
:ll C U

QI~ ~".r:." Dl -0 - :ll
~0 enl/l- ~ '- 3+- '- +-,.. '-v C'-+-+- - Ul/l+- 0- QI QI QI ~+- UJ.r:.a. QI 0 Description en 111111 0:5 ~

~
oC :> 0"

~i +-c ' ......QIQI .r:. E -~ 0 ox cQI
o~

::::)-u
10 0 0:: ...... p~"

l/lQl+- u- QI ~ ... U -+- -E- ~ (!I z U QI Oc Dl_
.J 0:: 0 1:0 :: ...

U
"v . SILTY SAND; yeUowilh brown (10YR 6/4), llightly moilt, SM Qat

- medium denle, angular coane-grained land conlilti~1

of plutonic rock Cragmentl, trace very coane-,rained

-. land, mOlt angular, trace rounded, non plutic fin.. _

- -
- -

. - -
- -
- .
- -
- --
-

5- - 10 6/8/9 13-/18.- -
..... I -

- - 2 0 6/6/7 16-/18

- -
- -
- - 0 8/13/12 lr/183

- -
- .' -
- - D 11/14/14 12-/184

IV
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Project Number: 92-2038 IBoring Number: B-11 I Sheet 2 of 7

:71 C u Samples
~"

01 -0 - "x '0"0 en UI'- ~ :71~~ - Description u UI~ 0- L :J~ L :71 L"" CL
Q.C11 0 enllllll -c CII CII oC " c" ij~

~~ L1J~
CIIC11 ~ ~-u o~ .0 -~ > ~C '''''c~

Q. ox CCII~ u·- " E :71 CD o 0 a::"" Ill" -E- ... (!) ~ t- U U -~
.J Z CII oC 01-

a:: c z:8 "t-- CD
IV l::)C: SILTY SAND; yellowi.h brown (10YR 5/4), abundant very SM Qal

.( coane-grained .and con.i.tine of angular plutonic _
fragmenb, trace weathered plutonic club to
1/4-inch in .ise _

5~ 8/11/14 1S-/18'

.- -
,- -
- - 67> 9/15/17 14-/18'-

- -
-,-

- 7~ 13/14/15 Ie-/18- ... -

15- -
-3-inch thick fine-grained .andy .ilt layer - 81> 7/11/19 10-/18.-

-. -
-

97>. CLAYEY SAND; brown (7.5YR 4/3), .lightly moi.t, medium SC 8/10/12 14-/18'- den.e, medium- to coarae-grained .and, medium --. . plaatic clay, trace plutonic gravel to 1/4-inch in .ise,
I-- .cattered plutonic, volcanic, clutic rock fragmenb

,

- to 8/10/10 8-/18-10

-
-- ..

20-
, - ~: 11 5/11/11 11-/18.

-----------------------------
erading to dark brown (7.5YR 3/2), increuing clay content,

pal.oaol
-

.0 - 1> 7/15/16 16-/1812

f ". -
-

-- -
7>13 13/14/16 W/18

.ubangular club to I-inch in .ize -
.~C -
- "- - ~ 13/17/17 10-/18'14

i_ •
... ."
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Project Number: 92-2038 IBoring Number: B-11 I Sheet 3 of 7

~ c: u Samples
.J:."

01 -0 - " "0 en 111- at+- ~ !,.., II~+-+- - Description U Ill+- 0- t.. 3+- t.. t.."" c:t..
Q.II 0 en Ill. -c: II II oc: II :J+- UJ.J:.
II~. .J:. ;:)-u 0;:) i _:J > C" ij] +-C '''''c"" +- u- II

Q.
CD o 0 a~ _II CII

~ 0:"" -E.- ~ (!) :J ~ U U -+-
-J Z II oC 01-

0: c 1:8 II~
CD

CLAYEY SAND; dark brown (7.6YR 3/2); .liehdy moilt, SC Qal
denae, medium- to coarae-crained .and, medium -#

.0 plutic clay, trace craveI

- 16 1> 11/23/32 lS"/lS-
-~ --------------------------- -
/

crading to brown (7.6YR 4/3) and yellowi.h brown (10YR

J
6/4) , Ie•• clay -

. - 0---------------------------- 16 13/26/66 IS"/IS
• mo.dy yellowilh brown (10YR 6/4) -
~- -t;)

" - 17 1> 16/29/46 10"/IS:>
-- 0"

30- -
0". - 0.C ---------------------------- IS 16/26/Sfl lr/lS

,radine to brown (7.5YR 4/3). very coarae-crained land. -
· .- -hiehly weathered plutonic club to I-inch in .ise -
.~ - 0O'G 19 11/20/31 16"/IS

-.. -
. .
..~ -
o .· . ------------------------------ - 1> 16/30/3S 18"/18'

0 crading to yellowish brown (10YR 5/4). very coarae-crained
20

-p .and. -
------------------------------ -

35-
cradine to dark reddi.h brown (5YR 3/3), increuine clay

content. lea. very coarae-grained .and, trace - 21 1> 7/13/29 12"/lS'
" fine-gravel .illed plutonic rock fragmenb; paleo.ol -

- -
' ..-

- J - 1>22 16/19/24 lS"/18

~. CLAYEY SAND TO SILTY CLAYi dark reddi.h brown SC/CL
~ (5YR 3/2), high clay content, medium plutici_I-- -.::f-;- pal_oJ

- --.. - 1>- 23 18/39/66 lS"/lS_ ..--:...,. -
k-

, CLAYEY SAND; brown (7.5YR 4/3) SC

- .....· - 1>..- 24 11/29/60 lS"/18'
'A .-..,
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Project Number: 92-2038 IBoring Number: 8-11 I Sheet 4 of 7

::Jl c: u Samples
~"

01 -0 - GI~ " "0 Cl)1II- l:Jl<+- ::Jl+-+- - Description U III+- 0- L 3+- L ::Jl L"oJ £1:o.GI 0 CI) III III -c: GI GI 0C: GI

ij~
::J+-GIGI ~ :;)-u 0:;) .D 0. _::J > C" +-c: ,'V

c~ +- u- GI E COO 0 O~ Ill Gl C:GI::Jl a:: "oJ -E- 'P (!) ::J ~ U U -+-
..J Z GI 0C: Q-

a:: c 1:8 GI~
co

- CLAYEY SAND; brown (7.5YR 4/3) SC Qal·- '- --
- , - 25 15" 20/52/n 16-/18·- . ( -- ·- . -
- · --------------------------- - 26 15' 21/48/58 18-/18- crading to yellowiah brown (10YR 5/4), lome cravel lised
- - rock fragmentl, decreuing clay content -

-~'-
-

-~(
-weathered angular volcanic clutl to l-inch in lise - 27~ 27/40/56 15-/18'

--' -rounded clutl to 1.5-inch in lise, weathered clutica and -

:- ~
plutonica

45- -. .
- SILTY SAND TO SAND; yellowilh brown (10YR 5/4), SP/SM 28 to 23/44/51 15-/18'· llightly moilt to moiat, medium dense, coarae-grain~-

-p~
land, non-plutic finel, abundant angular fine-cravel
lised clute (quartzite, plutonica, volcanica) -

· - ~29 32/50/59 12-/18
--,

· -
- .

-- 30~ 55/79/40 15-/18

- -
------------- -
clayey interval, brown (7.5YR 4/3)

50 SILTY SAND; yellowilh brown (10YR 5/4), llightly moilt, SM 31~ 12/23/44 9"/18-

- medium dense to denle, coarae- to very
coarae-crained land, lome fine-cravel, lome medium

- · plutic clay; Ie.. lilt at 51.5 feet -.-- - ~ 69/120/5 lS-/18'0'0 S2

-? < -
-0' .~ -

~ ~:'\
-rounded quartzite clute to 1.5-inch in lise - 3S~ 30/44/50 11-/18

-
-D -with Iilty and clayey intervall at 54 feet --. 'c:
- ,. . - 1>

-
34 29/36/49 18-/18

~~ ""....
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:JI C 0
Samples

01 -0 - ....-
'tl"s:-" 0 en 1Il- ~ ::J' Z,. .~ CL.... Description UlII.. 0- L 3" L L'"Q.CU 0 en ... -C CU CU OC CU

ijl
;," L1JS:-

CU CU s:- o" .. C ''''::)-0 0::) .0 Q. -;, > O~ CCUo~ .. U- CU E :n COO 0 a::",
_II

-E- ~ (.!) ;, I- U 0
_..

aa--I z CU ~aa:: 0 III-
U CO

F?= CLAYEY SAND; brown (7.5YR 4/3), .lilhily moi.t, medium SC QaI
~ den.e to den.e, medium- to coarae-Il"ained .and, -I==- .ome very coarae-Il"ained .and, trace fine-Il"avel
f-- (plutonic., .andatone), medium plaatic fin.., mauive_

1>1== 35 34/35/55 18-/18f"-:::;: -

~ ---------------------------- -
Il"ading to yellowi.h brown (10YR 5/4) with thin intervala

0..: of brown (7.5YR 4/3), increaainllJ"&Vel content - 36 1> 42/56/60 12-/18

-;c -0:'-
---0

_O·C SILTY SANDi yellowi.h brown (10YR 5/4) SM 37 1> 35/59/70 12-/18

-
60-~ -

== -6-inch thick interval of brown (5YR 4/3) clayey .and --= 38 1> 39/62/7~ 16-/18
_0 -
- . -
- - SAND TO SILTY SAND; yellowi.h brown (10YR 5/4), dry SP/SM

1>- ~
to .lilhily moi.t, medium den.e, coarae- to very - 39 27/55/72 14-/18

_0.- coarae-Il"ained .and, trace to .ome fine-Il"avel to - -
1/2-inch in .i.., .ome rounded hard plutonica and -

_ :: • C qU&n&ite -10·
-. C - ~ 27/35/40 12-/1840_0: -
-D

c -
65 - If
~

SILTY SAND TO CLAYEY SAND; yellowi.h brown (10YR SM/SC 41 37/45/55 16-/18
5/4); aa above _

~- -..;:; -
- . SAND TO SILTY SAND; yellowi.h brown (10YR 5/4) U SP/SM

1>.. above, dry, trace to .ome IJ"&vel-.i&ed clUb to l-incli' 42 155/79/10 18-/18.... in .ise- . . -
O· --

-~C - 43 1> ~7/98/12 16-/18

- ~

. -
- ~ -,,

I_~~
- 1>-clayey .and interval 44 22/27/40 12-/18

'u"
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::Jl I: 0
Samples

~,...
0) -0 - "0""0 (/) 1/1.- 0).. ::Jl Glx.... - Description UI/I.. 0- L :3" L ::Jl L"" I:L

~GI 0 (/)111111 -I: GI GI 01: GI

ij~
~ .. L&.I~

GIGI ~ 0,... '''''00
:::;)-0 0:::;) .a

~
-~ > ox .. I: I:GI.. u- GI E ID O 0 ljIGI- &t- tl) ~ ~ U 0 0::""

_.. -E
..J Z GI 01: gt-

0:: 0 2:8 GI~
ID

SAND TO SILTY SAND; He above SP/SM QaJ

SILTY SAND TO CLAYEY SAND; brown (7.5YR 4/3) to SM/SC-- moderate yellowiah brown (10YR 5/4), dry to .liChUr.--=:: moiat, medium denae, .ome elay, rounded club to 45 1> 36/30/40 11-/18'
~ 1.5-ineh in .ise, .ome highly weathered plutoniea· . -0

-12-ineh thiek clean .and interval -.---0; - 46 1> 17/25/20 1r/18

--C
-well-rounded quartzite clut. to 1/2-ineh in .ise -

':0
) 0 - 47 1> 21/27/32 13-/18'
0.0 -.

75- 0 -
-' reddish brown (5YR 4/3). approximately 6-ineh thiek - 'D...:--

48 21/31/35 12-/18--=== -~
• I

O. -
· ..(
~ CLAYEY TO SILTY SAND; reddiah brown (5YR 4/3), with SCISM 49 1> 20/27/30 11-/18'
~'-- weathered plutonie clut. - - --

·
~ (

-.
· . - 'D-=- . 50 27/39/40 18-/18

- . -
-

.......,:
80 . SILTY TO CLAYEY SAND; brown (7.5YR 4/3) SM/SC 51 1> 27/40/51 13-/18'

---------------------------- -
~ . crad.. to yellowi.h brown (10YR 5/4) with weathered
;., . plutonie club to leveral inehe. in .ize -
'.1.'
~I . - 1> 1r/18'52 29/37/40

...~
-
-

- . - 1>-- 53 27/28/38 W/18

- - --. -----------------------------. grade. to brown (7.5YR 4/3), angular .ehist fragments- -- -- -;

- . - 1>54 17/24/40 10-/18
oc .
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::Jl C u
Samples

s:-"
01 -0 -0 .~ '0"

+-+- - Description
en 111- at+- ::Jl ::Jl CL

a. II 0 UlIl+- 0- L 3+- L +-'" L"" lIJS:-
1111 s:- en .... -c II II oC II c" ~i

::J+-
'''''c~ +- :)-u 0:) i ~

_::J > O~
+-C C_

- u- II m O 0 0:"" 5~,",
.,.11 -15Ip CD i ~ U U -+-

..J II OC lit-
o: C 1: 0 .~

U m

_.}0 SILTY TO CLAYEY SAND; brown (7.5YR "/3) 8M/SC Qal

.-------------- -
increuine clay content, weathered rounded plutonic clut to

-.-- I-inch in aise - 55 D 32/69/79 lr/18-- CLAYEY SANDi brown (7.5YR 4/3), dry to aliehtiy moilt, SC

--:= medium denae to denae, medium- to very -coane-crained aand, medium plutic fin.., trace
.-r- cravel ailed club - D- .. 56 "/65/81 lr/18
_0-- -
'0 ,

- ·-- -
~.---- - D 35/50/62 11-/18-=-..:.. 57

-~. -.-
90- . · -

0

1-- ·
Borine terminated at 90.5 feet.

- No free (lOundwater oblerved. -
- -
- -
- - . - -

- -
- -
- -

- -
95- -

- -
-
-

-
- -
- -
- -
- -

-
nn
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-12 Sheet 1 of 7---
Boring Location: 1822 Camino Palmero I Elevation and Datum(feet): 512.0

Health and Safety: - Date Started: 7/1/92 Date Finished: 7/2/92

Drilling Equipment: Mobile B61 Total
96.5 Depth to

Depth (feet): Bedrock(feet): -
Drilling Method: Hollow Stem Auger Number of 60 Depth to 90.0Samples: Water (feet):

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

SamDIes
~ c u

CII'R ~'"
~'"

01 -0 - ~ l",+-+- 0 en 111- at+ '- 3+- '- '-~ c,-- CII CII :::l+- UJ~Q.CII 0 Description U III+- 0- J:l
CII Oc > 0", ij] '...,CIICII ~

en 1lI1l1 -c e Q. _:::l 0 ox +-c C CII00 ::::;)-u 0::::;) ~ 10 0 0:::"" I/ICII+- U,- CII i ... U -+- -e- ... e!)
U CII Oc 01_

..J 0::: 0 1:0 ~ ...
U

v SILTY SAND; dark yellowish brown (10YR 4/4), dry, 8M Qal

- . medium deme, medium-crained land, lOme coane- t2
very coarae-crained land, muaive

-6 .'. -
- . ( -
- -

- - -
-~ -
- -
- -
- -

t- -
5- - 1- 6/9/9 14-/18

-0 ". -
-. -
-' CJ - 2- 8/1/1 9-/18-
-. -

-- CLAYEY SAND TO SILTY SAND; yellowilh brown (10YR SCISM-- 5/4), dry to llightly moilt, medium denle, medium- _- ::::. Se- 8/11/141--- to coarae-grained .and, lome very coarae-grained 115-/18
_ • 0 .and, trace ,nvel, low plutic finel, mUlive, angular _

plutonic clut. to 1/2-inch in .ise with interval. of

- ::. lilty land --r-- . - -.0 4 11/12/20 115-/18
,.. " .

IV
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-12 I Sheet 2 of 7

:JI C u Samples

.1:."
Dl -0 "0"0 (I) 111·- Dl+- ~

.~+-+- - Description UIII+- 0- L 3+-
,

L'" CL
Q.QI 0 +-,., &&.1.1:.
QIQI (I) Ill/II -C QI QI oC QI C" ij]

:J+-
''''.I:. ::>- u 0::> ~ _:J > +-C

c~ +- U- QI e Q.
ca O 0 O~ ... CII

:JI 0:'" -Ii- ... CJ) i ~ U U -+-
...J QI oC Dl-

a: c 2:8 II~- ca
.v , CLAYEY SAND TO SILTY SANDi yellowilh brown (10YR SCISM Qal

--- 5/4), dry to llightly moist, medium dense, medium- _

· . to coane-grained land, lOme very coane-crained

- land, trace cravel, low plutic finea, mallive, an,war _ -
12/14/2Eplutonic clute to 1/2-inch in lile with intervale of 5 14"/18

t lilty land- . -
D.. -
>-==:::
~ - - 13/16/2E 18"/166

'0 --. --
DOC ------------- - 1

f-
8/14/22 12"/18

~
lome lub-aneular, cravel-lized plutonice clute to >2-inch

in~ -

15
I~

CLAYEY SANDi yellowilh brown (10YR 5/4) to brown SC
(1.5YR 4/S), dry to llightly moilt, medium dense, _ f-

14/18/23 14"/18very coarse-grained aneular .and, lOme-fine gravel to 8
1/4-inch in .iu, mallive --lilty land interval at 16 to 16.5 feet

-.· - 9 - 10/16/28 1e-/18. · --,.' -· -
10 - 11/20/24 9"/18"

- - -
- · -
-

20- -
11

.-
6/1/10 5"/18"-- -- -

--
- - - 11/15/2112 14"/18

- -
- -·
- ,

-
13 - 13/19/26 10"/18

- - -
-·

1- CLAYEY SAND TO SANDY CLAYi dark brown (1.SYR SC/CL-..:-- " . S/2), increuinr clay content, medium plutic finea, - -trace aneular cravel to l-inch in lize, trace hirhly 14 11/20/30 1S"/18
, ... " weathered Dlutonic clute· Daleolol
-~
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;,l C U
Samples

~'"
0) -0 - 'tJ'"0 en 1Il- 0)+- ::Jl II~+-+- - Description UlIl+- 0- L 3+- L :Jt L'" CL

0. 01 0 i;] UI~

01 01 enllllll -c 01 01 OC 01 0'"
~+-

''''o~
~ =:I-U 0=:1 .lJ 0. -~ > O~

.. c
=~.+- u- 01 E ;,l CD O 0 0::'" oil.::; .. II.- ... (!) ~ t- U U -+-

...J Z 01 oC llt-
0:: 0 J:O lit-

U CD

"
CLAYEY SAND TO SANDY CLAY; dark brown (7.5YR SCICL QaI

~ S/2), increuinc clay content, medium pluUc fin.., -:.{ trace ancular p-avel to I-inch in .i&e, trace highly
weathered plutonic clut.; paleolol - - 12/1g/2715 11-/IS

-

9·.·. -
- -

~.: 16 g/22/2g IS-lIS

-' ---
- -...

. .
J - - 12/2S/sg 14-/1S

-7: CLAYEY SAND; dark reddiah brown (5YR SIS), ancular 17

quarbite cluu to Sl4-inch in .i&e, increuing lithic - SC
fragment. below

30- c· -
. C- ----------------------------- - -:> •. grading to dark yellowi.h brown (10YR 414), .ome very

IS 6/3314S 1rl1S
_ '_ t>

coarae-grained .and, .ome angular fine-gravel, I... -0.. .
• .C clay., -

- 0 - - 2014g/5619 15-/IS
. pO . -
-.' 0 -
- . -

(E)

-~~ -p-avelly to cobbly, ancular weathered plutonic club to - ~

>2-inch in .ice
20 2S146/55 12-/1S

-
.~ ------------------------------.,

grading to moderate brown (7.5YR 41S)
35- " -

21 - 21/S5/50 IS-lIS:.-
'--'"
,)- CLAYEY SAND TO SANDY CLAY; dark reddi.h brown SCICL

(5YR S/2), increuing clay content, I... gravel, very _
- - coarae-grained .and-.iced rock fragmenbj paleolol- - ---;.,...... 22 - 27/40/55 IS-lIS- -
---- --- ,

--=- - 10-
21130149 IS-lIS'

~
2S

- -.
~

~
CLAYEY SANDj dark yellowi.h brown (10YR 4/4) to SC

_1--0 yellowi.h brown (10YR 5/4), increuing fine - ~- gravel-.iced rock fragmenb; paleoaol 24 17/29/S5 IS-lIS'
,ft 0-
",
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::Jl C u Samples
.r:."

Ul -0 " "0 (1)1/1- ~ :Jl .x+-+- - Description UI/I+- 0- c.. :a+- c.. :Jl c..~ .E~~. 0 +-,..•• .r:. (I) IlliG 0:5 • • oC • 0" 9] ::J+-
,~

:>-u .c _::J > +-c
c~ +- u- • e ~

ID O 0 ox •• CII- ::Jl a:~ 5¢ -e~ t!) ::J I- U U -+-
-I Z • c!: OC Ut-

a:: 1: 0 .1-
U CD

10- CLAYEY SAND; dark reddiah brown (5YR 3/3) with olive SC Qal

.~ gray (5Y 5/2) mottling; pal_ol ---- - f- 25/32/45 18-/18'25

- -

- CLAYEY TO SILTY SAND; yellowiah brownpOYR 5/4} SCISM
with olive gray (5Y 5/2), trace rounded club to

f-
e_ 1/4-inch in aile, aome angular gravel to 1/2-inch in - 26 19/26/35 14-/18'

aile, weathered plutonic. (light olive gray &reu) -
0,(;.
DO. -
.: - f-"'" 27 20/30/34 18-/18- - -

45-6- -",- -dark reddiah brown (5YR 3/3) mottling

-'G
- 28

f-
21/29/38 16-/18'

- -
') '. -{j
-:- - 29 f- 25/3O/3g 1'-/18'

-O~
--....:- -weathered volcanic club to 1/4-inch in aize --0- ~-

- SILTY TO CLAYEY SAND; mottled yellowiah brown (10YR SM/SC 30
f-

29/30/39 18-/18'

D- 5/4) and olive gray (5Y 5/2), moiat, medium den.. to_

·0
denae, cO&l'le- to very coarae-grained aand, aome
angular gravel upto 3/4-inch in aile, quartzite clUb,_

0 non plutic to low plutic finea, aome clay, mauive

50- - 31 f-
25/40/33 18-/18'

O·
/ -

~. -
. f

() -moderate brown mottling - 32
f-

33/33/50 18-/18'-, - -
0', -

, -- 33 25/32/40 12-/18
- J) -
J) -,_ -
- __ a -weathered rounded aandatone club to I-inch in aile - - 30/35/42 18-/1834.... 0,

""""
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:Jl r: 0
Samples

.r:.'"
0) -0 -

~'"0 enl/l- UH- ::Jl ::Jl
.,X++ - Description Ul/I+- 0- L 3+- L L'"' ~!0. 11 0

~]1111 en 111111 -r: II II or: II ex ;,+-.r:. :::>-0 0:::> § 0. -;, > +-r:
c~ +- ID O 0 11 11 r:1Iu- II :Jl 0:::'"' 0;.:; -&- ~ (!) .... U 0 -+-

...J Z II 05
Q-

0::: C C1/ ....J: u ID

-, C SILTY TO eLAYEY SAND; yellowiah brown (lOYR 5/4) SM/Se Qal
with olive I"IY (5Y 5/2) patches, moiat, medium -- denae to dense, coane- to very coane-grained aand,_.
aome angular gravel upto 3/4-inch in aize, quartzite _- 35 - 20/40/5g 18-/18clasta, non plastic to low plastic fines, aome clay,-Q mauive -

0:
-weathered rounded plutonic clast to 2-inch in aize; blaekialr

- diacoloration as atreaka and patchea - -~ 36 ~5/79/13A 12-/18- --

- SILTY SAND; yellowiah brown (IOYR 5/4) with light olive SM
gray (5Y 5/2) mottling, angular to aubangular - - ~/112/12coane-grained aand, trace to aome finea, increasing 37 n8-/18
weathered plutonica and clastica clasts below (highly _

OC weathered, friable, aome are hard and competent up

60- to 1.5- in aiM) -
- 38 - rTO/70/11 13-/18

-
0 ----------------------------

grades to brown (7.5YR 4/3) with moderate yellowiah brown
- and light olive gray mottling 39 - 24/80/85 14-/18- -

'C -
-

O' -rounded gravel to 1/2-inch in aize
-. " - - 25/40/36 18-/18- 40I CLAYEY SAND; bM~ (7.SYR "3), whh oli....., (SY se

5/2) mottling, medium- to coane-grained aand, trace..
gravel to 1/4-inch in aize, medium plastic finea,

65- -_ reddiah _ -. 9 41 29/60/75 18-/18-
~ -Ie.. clay, increuing weathered plutonic clasts to I-inch in -

aize
-

~
~ - 42 - 30/39/38 18-/18
~ -
~ -"'-

-~.C - 43 - 14/30/35 18-/18

-~ -
t-

-",'~ ---------------------------- -
plutonic cluts, alightly moiat, increuing coane-grained

- : aand content - - 134/55/114. 1~/18

,~"
v



= The Earth Tech.oJ"J
.. Corporatio.

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-12 I Sheet 6 of 7

::Jl C u Samples
.1:."

DI -0 - 'tJ"...... 0 (I) 111'- u.o+- ::Jl :II II~ CL- Description UIII... 0- L ::J'" L L .....Q.II 0 ijj UJ.1:.
1111 .1:. (I) .... -c II II oC II 0" :I'" , .....

:»- u 0:» ~ _:I > ... C
o~ ... u- II E

Q.
m O 0 O~ _II CIl- ::Jl 0:: ..... -E... t!) :I ~ U U

_...
...J Z II oC DI-

0:: 0 J:O II~

U CD
.' \) CLAYEY SAND; brown (7.5YR 4/3), with olive gray (5Y SC Qal
P...~ 5/2) mottline, medium- to coarae-grained land, IOm,-

very coarae-grained land, trace cravel

~c
----------------------------- - 45

I--
3'11/81/10 18-/18

brown (7.5YR 4/3) to pale brown (5YR 5/2), rniCaceoUl,
weathered lub-ancular landltone and plutonic dub-
to 2-inch in lile

", -
\).
J

. - . - 46
I--

61/76/10 12-/18'..-. -
~'.:;::

p-- -
~·.6

-weathered plutonic clut to 2-inch in lile - I---.- 47 42/85/1~ 15-/18'- ....:-c -
75- 0:: -

I-
r-:-' CLAYEY SAND TO SILTY SAND; brown (7.5YR 4/3), SCISM 48 37/70/80 17-/18
0: increuine very coarae-grained land content and -
1- fine-gravel (1/2-3/4-inch in liu)
!-'

p~
-

.. - I-

C?C 49 40/61/86 14-/18'
- --

0"
I .( -

/. .:;., ---------------------------- - - 14-/18'50 25/47/88.. grading to brown (7.5YR 4/3) and yellowish brown (10YR
~ .,: 5/~ -

~ ,
- ~ ., ~ -
eE -Iubrounded, weathered plutonic club to 1.5-inch in lile

80- '. -
51

I--
30/47/61 18-/18'

- _.( ---
-0 --- -.- .C - I--

52 18-/18

- -- .
- -
- .:.. -
- -

0
- -.
- - -

iS7/52/10lI@ 53 18-/18
ICl~
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:Jl C 0
Samples

~"
0) -0 - ~"0 en 1/1- ~ :Jl .x

~~ - Description :Jl iEzn. QI 0 UI/I~ 0- L 3~ L

ij~
L'"

QIQI ~
en 11I11I -c QI QI oC QI C"

~~

''''c~
:)-0 0:) ~ n. -~ > ax ~C CIII+- u- QI e 1D 0 0 ",III- :Jl 0::'" -e... CD ~ .... U 0 -~..J QI oC at-

0:: C 1: 0 .....
U ID

- -highly weathered plutonic clut. to 2-inch in .i.., appeara SCISM Qal
-~ rounded -
~!P- - 5.

f-
50/68/87 18-/18

- -
- ,

0 -
,- - t--

27/43/10 15-/1855
-0', .. -

'0- -
- - t--

32/51/66 13-/1856---: - -
90 ..-

, - SAND TO SILTY SAND; brown (7.5YR ./3) to yellowilh SP/SM

- ' "-
brown (IOYR 5/4); wet, den.., very coarae-Jr&ined _

f-
.-:0 .and, trace to .ome fin.. 57 38/67/88 lr/18- . -"l.... .
•

IJ-", CLAYEY SAND TO SILTY SANDi brown (7.5YR 4/3), SCISM
~' .liChtly moilt, very den.e, coarae-Il'ained .and, trace_

f-- ,
' .. gravel 68 31/3~/63 16-/19
, , -- -

-' -
- - -

59 27/65/7~ 16-/19

- -
- -

95- - 60 - 28/53/66 8-/18-

-
-

Boring terminated at ~,5 feet,

- Free groundwater encountered at 90 feet, -
- -

-
-
-
- -

11'\1'\--
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-13 Sheet _1_ of -!L

Boring Location: 1840 Camino Palmero IElevation and Datum(feet): 532.5

Health and Safety: - Date Started: 7/3/92 Date Finished: 7/3/92

Drilling Equipment Failing F-I0 Total 155.0 Depth to 18.0Depth (feet): Bedrock(feet):

Drilling Method: HSA/Rotary Core Number of 64 Depth to 47.0Samples: Water (feet):

Boring Diameter: 8"-HSA/4"R Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samnles
;,I C u II'R 'tJ'"'

.c'"'
01 -0 - ;,I

Z"0 en",- IlH- L L Lt, c L~~ - II II 3~

~ ::J~ W.cQ.II 0 Description UIII~ 0·- OC 0'" ij] '",1111 .c en 111111 -c .oQ. _::J ax ~c CII
o~

;:)-u 0;:) E;,I
ID O 0 0:'" 11I11

~ u- II :i~ u -~
-E.- ... t!)

U II Oc 01_
..J 0: 0 2:0 .:l~

"
U

v SILTY SAND TO SAND; dark yel10wiah brown (10YR 4/4), SM/SP Qal
.lirhtly moiat to moiat, medium denae, coarae-rrain.q

j ". .and, trace to lOme non plutic fin., anrular to
rounded cobbl. to 4-inch in .ise, muaive -

-
'G -

- -
- -
_. c -
-
D -
. -

5- - I-
5/8/81 D 9.5"/18. -

0
CLAYEY TO SILTY SAND; brown (7,5YR 4/3), .lirhtly SCISM. moi.t to moiat, medium denae, medium- to. - l-

e coarae-rrained .and, low to medium plutic fin., 2 D 5/7/8 8"/18". trace cravel, .cattered rounded clUb, micaceou.,
muaive -

0 -

31> 5/7/8 16"/18'

~ t
C -

.. c - 41> 7/10/11 8.5"/18.. h •
• v
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:J'I c 0
Samples

.1:."
0) -0 - on"0 (1)1/1- 0).... :J'I QI~........ - Description Ul/l .... 0- t. 3 .... t. :J'I t. ..... ct.

n. QI 0 .... '" LL1.1:.
QIQI (1)111111 -c QI QI oc QI

0" ~]
;, .... , .....

o~
.I:. :::>-0 0:::> .c

~
-;, > O~

.... c E:.... u- QI e IDO 0 0:: ..... 15;-;;; IIl Ql.- ... CD ;, .... u 0
_....

..J Z QI oc lIt-
o:: 0 J:O ......

A U ID
.v CLAYEY TO SILTY SAND; brown (7.SYR ./3), .lightly SCISM Qal.. moi.t to moi.t, medium den.., medium- to

coarae-crained .and, low to medium plutic fmea, -
--.:....- trace cravel, .cattered rounded club, muaive,

SO\ micaceous SC 6/8/1S 15-/18
CLAYEY SANDj brown to dark brown (7.SYR ./3 to 3/2), _

. - increuing red tones

-
'C ----------------------------- - 0-dark brown (7.SYR 3/2), weathered rounded plutonic clut. 6 7/12/16 1.-/18
." to 1/2-inch in .isej paleoaol

> -
- -
- --------------------------- - 1>

grades to yellowi.h red (SYR S/6), lOme cobble .i.ed, highly
7 17/20/28 18-/18'

- weathered plutonic club to 3-. inchea in .in, friablr:

15-

~.•.

-
- 1> 18-/18'r . 8 21/28H3

-

.~ -
-

9 0 21/38/.S 15-/18
. -

SILTY SAND (DECOMPOSED QUARTZ DIORITE); -. qd. moderate yellowi.h brown (10YR 5/.), -- .
.... - D 30/.8/50 1.-/IS+. 10

+- + -highly weathered plutonic clut -
- ----------------------------- -

20-
dark yellowish orange (10YR 6/6) to light brown (5YR 5/6),

-\- of
weathered to .ilty .and with clay - 1> 21/21/25 IS-/IS'11

+- -
-. . t

+f~
-

------------------------------ - 1>
~+ of

moderate yellowi.h brown (10YR 5/.) to dark yellowi.h 12 18/35/23 12-/18'
orange (10YR 6/6) moist, very weak, completely -

+i~
weathered with interval. that are highly weathered,
coaraely cry.talline, irregular sones/fracture. filled -
with .ilt/clay

+ + - 0 23/25/28 IS-/IS13
+/

ti -
+

~-\ H 0 .5/53/68 IS-/18....-.,
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~ C u Samples
.1:."

01 -0 '2"0 cnlll- ~ ::II ::II
.,x

~~ - Description Ulll~ 0- t. ::J~ t. t."" &111:Q,QI 0

ij~
QIQI ~1lI1l1 -c ~ ~

OC II C"
~~

'''''c~
.I:. -u O~ -~ > ox ~C CII~ u- II e ~ 1D0 0 a:"" III II -e- ... (!) i ~ U u -~..J II OC 0-

a: c 2:8 .~
ID

-;X QUARTZ DIORITE; moiat, very weak, completely qd
weathered with interval. that are highly weathered, _
coarsely cry.talline, irregular aonea/fracturea filled
with .ilt/clay __

1>- -+-t- -clay lined fracturea inclined 45 degreea, approximately 1/4- 15 45/60/65 18-/18'
-.j wide, extremely cloaely .paced, narrow -- ...,
-t

~2;
----------------------------- -
light gray (N8) to light olive gray (5Y 6/6). very cloaely

-.paced fracturea, clay lined, narrow to very narrow 16 1> 16/25/37 18-/1S'

-~{ -
j;;t -
~- 1'"4 -.evera! clo.ely .paced .hean. clay lined, inclined - 17 1> 40/75/75 IS-/18'_V} approximately 55 degreea

-
30-}j -foliation. inclined approximately 50 degreea -

-;f -+ -clay gouge - ~ 53/78/10 18-/18'
..}""

18

- -
-~

thin interval of clayey -----------------------------
- -light olive brown (5YR 5/6), finely cry.talline below - 1>

~
19 35/38/65 18-/18

-light olive gray (5Y 5/2) to duaky yellow (5Y 6/4). thin - -- -
clay. inclined 50 degreea, occuional .hearing

- +4 -
-+1+ - 020 45/88/90 18-/18
-~.\ -

~ ---------------------------
35-.~

-clay .eam, coanely cry.talline below
- 21 0 35/45/45 18-/18

+~ -foliation. inclined 30 degreea

.,.'"
4-+ - 0 18/30/40 18-/181< + 22

of:\- -irregularly .heared pale red purple (5RP 6/2) clay -
,.( -

~
- D 23/25/60 18-/1823

-
-----------------------------
-dark yellowi.h orange (10YR 6/6) clay .eam, inclined -

~~
approximately 70 degreea, coaraely cry.talline below

- 1> -
24 42/50/58 13-/18

A ...1-1-
'v
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::Jl C u Samples

.r:."
Dl -0 - IIX " "0 Cl)1Il- ~ :Jl+-+- - Description UIIl+- 0- L 3+- L :Jl L"" CL

a- QI 0 ClHlIflI -c QI QI oC II
.,..

::J. U,l.r:.
QIQI .r:. ~-u o~ .0 _::J > 0"

~l .C '''''00 +- u- QI E a-
ID O 0 ax 11I 11 CII- ... tl) ::J ::Jl U U 0::"" c~..;:; -+- -E

~ oC at-...J Z II 0 ., ....
0:: :a:: 0

U ID

{"r
QUARTZ DIORITE; moi.t, very weak, completely qd

weathered with interval. that are highly weathered, _
-~ coanely cry.talline, irre~lar aone./fracturea filled-f

~
with ailt/c1ay _

26 D 26/46/6e 18-/18-irre~larly .heared clay

-

~
-light brown (5YR 6/6) di.coloration, generally olive gray -

(5Y 6/1) to olive gray (5YR 4/1) - 26 D 30/40/46 18-/18

-

~-~ -very thin clay .eam, un.heared -
- -t - 27 D 60/62/1OC 1r/18,.

-
~\45- -

4- -+i- .., 28 D 1351/62/11 16-/18

-~ 4- -
-~ -narrow, clay-lined fracture -

-~ -.ampler i. wet - 29 D 60/70/88 18-/18

J+ { . --
J~ \ -
_ 4--\ -very coanely cry.talline, dark brown .taining, very moiat _

30~ 40/80/12 W/18

-~ -
-
~

-dark yellowi.h orange atained fracturea, c1o.ely .paced -
50- - 31 tn: 60/176/ 14-/14.

- - 200/2.6-

- Hollow Stem Auger drilling terminated @ 61 feet. Switched _
to Rotary Core drilling with diamond .et bit

- - 10-

- white and black, moi.t, very weak, .lightly weathered, very - 1~ 0-/24- 0.0close to c1o.ely .paced, .tained and filled narrow 14:27

- irregular fracture., light brown partial alteration of -
biotite

- -
-
-

2'c
14:32

+- t W/24' 0.0 14:60

-+- -
~~ -+- +
JJ



=The Eartb TecbDOIOCJ
'Iii CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-13 I Sheet 5 of 11

:Jl C u Samples
.c"

01 -0 "C"0 (l)1Il- ~ :Jl CIIX+-+- - Description UlIl+- 0- L 3+- L :Jl L'" CL
Q.C11 0

~j
1LI.cQlCII .c (I) 111111 -c CII CII OC CII 0" ::J+-
''''c~ ~-u o~ .c Q. _::J > ox +-C CCII+- u- CII E ceO 0 l/ICII- :Jl 0::'" 15;,;:; -E

~ (!) ::J ~ U U -+-
...J Z CII oC 01-

0:: 0 :1:8 CII~
ce,.+ QUARTZ DIORITE; whi~e and black, moi.~, very weak, qd

+-t .lightly weathered, very cloae to clOiely .paced, -+ ; .tained and filled narrow irregular fracture., light

+ brown panial al~erationof biotite - 3"0
14:55

r t 1 .heared and con~oned clay ..am, light olive brown (5YR 16-/60' 15.0 15:08
5/6) to olive gray (5Y 3/2), with plutonic in~rac1..tI...

++ inclined 60 degree.

t '~ -
-~ -
.:~+ i -

-
-
-

60- -
-

rock mall .tained olive black to browni.h black, .heared - C
15:18

clayey intervala, extremely clo.ely .heared, inclined
4 22-/24 SlI.7 15:29

++ 65 dell'ee.

':J, u.ing tunpten carbide bit
-

+ i - --
- 5~

16:44
0-/12- 0.0 16:01

-
-

6rc
16:12

36-/36 100.0 17:10

~~
-

65- clay with plutonic intraclaatl, dark yellowi.h orange to lighr

~~
olive brown, venically .heared

-
-~,. -
-r----'" -t+......
-~ irregular, clay-filled frac~ure. - 7~

17:32
18-/64' 0.0 17:43

-I--- -
~ --\
~-+ -

- -
- -

.."...
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:::J\ c: u Samples
&."

01 -0 - II~ 'tJ"0 (1)11I- OI+- :Jl+-+- - Description UIII+- 0- t.. 3+- t.. :Jl t.."" c:t..
o.GI 0 +-~ UJ&.
GIGI &. (I) 111111 -c: i GI oc: GI c" ~1

:::s+-
'''''c~

:;)- u 0:;) g; _:::s > O~
+-c: c: ..+- u- GI ceO 0 _II.- ... (,!) :::s I- U U 0::"" Pi..:; -+- -Ii!

..J Z II oc: 01-
0:: C J:O "I-

U ce
QUARTZ DIORITEi white and black, moist, very weak, qd

1:55- slightly weathered, very close to closely spaced, -
stained and filled narrow irrerular fractures

- -
- - C

11:56
8 0"/24" 0.0 8:27

- -
- -
- -

-Driller indicates very soft, cuUings return as angular 8:S4- - C 0"/24"coarse-grained sand with quartz and feldspari uainc 9 0.0 8:6S

- cris set bit (tungsten carbide-diamond combination) _

- -
75- -

- - C
8:67

10 0"/12" 0.0 9:10

- -
- - C

9:1S
11 0"/12" 0.0 9:19

- -
- -9:26

-I-t t
CLAY; dark yellowish brown (10YR 4/2), some silt, low - Irs 8"/12"plastic clay, plutonic intraclasts 66.7

-iJ ~ -
It- of

-

t'1
- 'c 6"/9"12 0.0 11:04

- -sheared, inclined 45 to 90 degrees - 11:1S

-++ - IS 'c 6"/18" 0.0 11:46

80-+t 4 --------------------------- -dark yellowish orange (10YR 6/6), moderately strong earthy
- (kaolinite) material to weak calcareous material, -

sheared clay with hard plutonic fragments,
C

11:62
calcite-filled veins - 14 0"/S6" 12:10

0.0

-
-
-
-
-

- - rc 12:20
16 sa/sa 100.0 12:69

r+ +-4- moderate yellowish brown (10YR 6/4) with dark yellowish - 16~ 27"/SO 90.0 14:06
lo~ ~ ~ orance (10YR 6/6) discoloration, slightly moist, very

--
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::Jl C u Samples
~"

01 -0 - 'tJ"0 (J)C/l- Ol+- ::Jl II~+-+- - Description UC/l+- 0- c.. :3+- c.. ::Jl c.."" cc..
a. QI 0 ij] UJ~QIQI ~

(J)1lI1l1 -c QI QI OC II 0"
;,+-

'''''c~
;:)-u 0;:) .c a. -;, > O~

+-c CQI+- u- QI E ID O 0 _II.- ... t,!)
~

::Jl U U a:::"" -+- -E
...J .... QI OC 01-

a::: ° J:O II ....
U ID

T+ weak, moderately weathered, muaive, coaraely qd
cryltalline, cloaely Ipaced Imooth Ihean/fractura, -- ++ approximately inclined 65 derreea, pollibly

- ++ llickenlided -
1"+

-- +- t
_t.;. ;. - 'c

14:%3
11 36w/36' 100.0 14:35

- + ;. -+- -{ + -cneillic foliation inclined 30 to 40 de,re.. -
+

-+ 4- -
+

-+-+ -
_+ t -
~ t 14:4890- i-;" - 'C18 48w/48 511.1 15:00

- -CLAY; lilht brown (5YR 5/6), Imooth to llilhtly roulh -
~ +-/- Ihear, inclined 80 decreel

- ff -
_ t+.+

-crulhed material, extremely clolely Iheared, brittle, fine -'1-' .
~.+ crained, Ihear lunacel are Imooth
'f ~t -.+- +. - . -

It-F 1
. 'f -.t .
+:t
+++ -
+;. + - 'C

15:38

+"'+
151 36w/39 851.1 15:51

ft.+
-

95- -very cloae to cloaely Ipaced random Imooth Iheara, clay _

+-t filled, narrow

D.C
-
-

- U CLAY GOUGE/BRECCIA; lilht olive brown {5Y 5/6}, -

-PC clayey matrix, cravel-liaed clutl to 1/4-inch in lin,
appear lubangular, fine to coanely cryltalline, 16:35

_++ t plutonic, brecciated in placel, individual rx fragmenil 20 C Slw/5r 21.1 8:16are Itron, to very Itron, but rock il intenaely -
+ + fractured and Iheared and crumbl.. readily, very

- 1- ~ clOie to clolely randomly oriented Ipaced Imooth -
-r+1 Ihean, clay filled, narrow

-randomly oriented, extremely clOiely Ipaced Iheara, lOme -

If':of

llickenlidel, rough and oriented 4S deg. acroal
vertical Ihear -

It ~-I -
f\f\ + .j,.i
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::Jl C u Samples
.J::."

01 -0 - -""0 (l)1/l- 01.. ::Jl "X.... - Description UI/l" 0- L 3" L :Jl L"" .51:n. QI 0 ..,..
QIQI (l)1lI1l1 -C QI QI oC QI 0" ~]

:J" '''''c~
.J::. :)-u 0:) .D n. _:J :> ox .. C C..QI.. U- QI e ::Jl ID O 0 0::"" 155-:; .. QI -e- &p t!) :J t- U U

_..
-oJ Z QI oC 01-

0:: 0 z:0 Qlt-
U ID

++ BRECCIA; light olive brown (5Y 5/6), clayey matrix, qd

+--+ gravel-lind clutl to l/.-inch in liee, appear -+ lubangular, fine to coanely crylta1line, plutonic,

6\J brecciated in placu, individual rx fragmentl are -
Itrong to very Itrong but rock il intenlely fractured

8:58and Iheared and crumblel readily, very clOie to - C+-++ clolely Ipaced randomly oriented Imooth Ihean, clay 21 48-/48 SO.8 ~:12

+
filled, narrow -

- -
+- -j. -

+---- - -core crumblu euily ------- --+------ ----- fine-grained, well cemented, noncaicareoul breccia and _05-
+~ Ihean, Imooth, clay-lined, inclined approximately 20-- to 45 degreel _- --.±-"l ~:55- -::,..::: - ~22 48-/48 50.0 10:11

- +- ++ parallel Ihean inclined 68 to .5 degrees, very clole to cloeel)t.
Ipaced Iheared fracturel, Imooth to llightly rough,

~+ clay lined, narrow; core crumblel euily
+,....
-~ - - -

+-1'1- -

-~ -
-dark yellowish orange (lOYR 6/6), Iheared clay,- ++-~ -

+t- .. fine-grained, cemented; fragments to <l/.-inch

- +-1-+ -
10- 10:4.

1-++ ------------------------------ - 23 'c 18-/18 66.7 12:05

1-1--4 -gneissic, very clole to extemely clolely Iheared -
+-ti-: -
+-+-+ ,enerally gneielic that it cloeely fractured with intervall that

12:25
-+-+.j.

are extremely cloeely fractures relulting in hard -
2. rc 66-/66 10.6 15:28fragmenu from 1/8 to 2-inch in lise, fraeturel are

1-;-\ lmooth, clay coated and inclined approximately .0 -
++ delJ'Hl

4-:~
-
-.j. +-.,

1-+ i -
t+
+.,.. -
-++01- -foliation, inclined approximately 40 degreel; extremely - -i+", cloeely fractured below

Ie
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::J\ C 0
Samples

J:."
m -0 -0 (1)1/1- m... ::J\ II~ ~L...... - Description UI/I ... 0- L 3'" ~

::J\ L""Q.CLI 0

rSl
&&.1.1:

CLICLI J:. (I) III III -c II CLI oc 0" ;,'" '''''::>-0 0::> i Q. -;, > ... c
o~ ... O~ III II CCLI- U- CLI ::J\ CD O 0 0::"" P;,;:; -&~ t!)

~ I- U 0
_...

..J II ~5
D-

o:: 0 .1-
U CD

i\ QUARTZ DIORITE; p_ic, white and olive lI'ay Cryltala, qd
moderately Itronl, llilhtly to moderately weathered,_+ coarae-P'&ined, breakl to very coarae-P'&ined land

~
with lOme dub to 1/2-inch in lise, doeely fractured..

- lome Iheared, day lined, lmooth, narrow
- -extremely dOiely Ipaced fracturel ---- 16:07- 26 C 48"/48 0.0 16:20
,- -white, noncalcareoua, coaraely cryltalline with extremely -

I " dOiely Ipaced fracturea
\ \• -

-

-

~
-

- -Iouge, Ihear sone, indined 20 dell'lel -
20- -

+'/- -+++
-day gouge, abundant plutonic intraclub 16:63

-oj.. + - C26 60"/66 46.4 17:07

= -
-~ --
-~ -dOiely to very dOiely fracture . - --....;;;;;;:::::

- .,. -+-.. -
++-+.+ .. -

+- +: -
- +-+ -day couce -
+25- ++~ -
+"t

-Iheared fracture, day lined, Imooth, narrow to wide, -+++ inclined 68 dell'Hl

+t-f -dayey couce -
_++of -peaie, very weak, weakly foliated, indined 60 dell'HI, - C 34"/42'

17:49
++-4 dOiely fractured 27 62.4 18:02

-t~ -l -
++-+-1'.1 -

_+t -
++

- +- -
1-+

-+.t~ -
-++i -+-++

I~n T~ -t 18:29
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Samples

~"
0) -0 '2'L0 en \11.- 0)... ::JI III~...... - Description U\II ... 0- L ::J'" L ::JI L""

0. 11I 0 ... ,., l&J~

11I 11I
~

en 111111 -c III III oc III 0" 9] ::J'" '''''o~
:::>-u 0:::> i §i _::J > a~

... c CIII... u- III ~o 0 _III- ~ (!)
~ ... U U 0::"" pc _... -E

-' III III OC 0)-
0:: 0 1: 0 III'"

U ~

1""-+1- QUARTZ DIORITE; medium gray to medium dark cray, qd 2S C 4S-/60 40.0 13:55
~ .,. .li,htly weathered to unweathered, coanely -
I\-+-+ cry.talline, very friable to coane-grained .and and

gravel up to 3-inch in .ise, calcareou., cneiuic, ParU_
- t-+ along cneillic foliation, clOiely fractured and .heared,
J++ .mooth, very narrow to narrow, randomly oriented, _

4- ~ clay-lined

- ++ -+
_rt-+ 't+ -
.rt-1-+ ·

+-f/ ·
+~ ·. +- i-

.t+4 ·
++1 14:1S

35

-~
CLAY; medium gray (N5) to brownilh rray (SYR 4/1), 29~ 4S-/4S 12.5 14:34

moi.t, firm to stiff in uncemented sone, weak in _
cemented sone with inclusions of foliated and stron,

~ quarts diorite upto S-inch in sise, shean are clay _

; lined, smooth to medium rough, extremely closely
.paced.-inclined 80 degree. -

-.::::::.:::::: - - -

=
t£ ·

~
·

-.lightly calcareou., weakly cemented, .ome fracture. lined _
C

15:04

~ with cry.talline calcium carbonate 30 4S-/4S 56.3 15:20
~..::: -
~::...--

40-
~:-f QUARTZ DIORITE; medium gray (NS) to medium dark -
~*~

gray (N4), stron, to very .trong, unweathered to -
It- t- ~

sli,htly weathered, coaraely crystalline, mas.ive,
smooth .hear inclined 35 degrees, clo.ely spaced

I+-~\ fractures, calcite filled -
It-+-i -
++w-:.. -clay gouge, inclined 20 degree.

ff:++ -+-t
~~-ti - ~

16:11

t+ 31 C 60"/60 2S.3 16:33

-+"t... -clo.e to very closely fracture with interval. that are very -
-~tT

clo.e to extremely fractured -
...

-
~

-
IAC_ -
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::Jl C u Samples
&."

0) -0 .,x ~L0 en 11I- ~ ~
~+-+- - Description U III+- 0- t. :J+- t. t."Q.GI 0 en .... -c 1: GI OC GI

9~
::J+- UJ&.

GIGI &. :::»-u 0:::» §i _::J > 0" +-c '"o~ +- u- GI E m O 0 ax .. " CGI.- ~ CD ::J I- U U 0:" p~ -+- -E
...J Z GI GI oC lIt-

o: 0 1: 0 GIl-
U m

rt-+1-
QUARTZ DIORITE; medium gTay (N5) '0 medium dark qd

gray (N4), ,'ron, '0 very ,'ron" unweathered '0 -
+++ ,lightly weathered, coaraely cry,talline, mauive,

,mooth ,hear inclined 35 degreea, c10lely ,paced -+-+ fracture" calcite fined
~ -Iouge, very c10le to ex'remely c1o,e fracture' -i+
~i- + -fracturea, inclined 70 degree, -
+:+ -
+++ -c1o,ely fracture overall, rough, inclined 30 degree, - "c

18:14
32 64-/64 48.4 8:34

f+- + -

~
-
-++

50- t+1- -very wide, quartz filled, inclined 60 degreea -
++- -++1

-f\- -

~ -unweathered, ,heared and fracture, extremely c10uly -
H-++

,paced, calcium carbonate filled, inclined 60 degreea

-+ ~

-4- i-~ -,hear and fracture, clay lined, narrow, extremely c10uly - - -

~~
,paced, inclined 40 degreea

10:11-
10:36

+-+ - 33 foe 20-/20 37.5

++ -I -+.
.f-"i -dike -

55
v-::::.:: 11:00
v-+ Boring terminated at 155 feet.

- Free Jroundwater encountered at 47 feet. -
-
- -
- -
- -
- -
-
- -
- -

It;:n -



Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: D-14 Sheet _ 1 of _9_

Boring Location: 1822 Camino Palmero IElevation and Datum(feet): 523.5

Health and Safety: - Date Started: 7/29/92 Date Finished: 7/31/92

Drilling Equipment Mobile B53 Total 120.5 Depth to 40.0Depth (feet): Bedrock(feet):

Drilling Method: HSA/Mud Rotary Core Number of 61 Depth to
Samples: Water (feet): -

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant MlIler Paul Guptill

SamDies
:Jl c u cu'R """~""
Ol -0 - :Jl :Jl0 0111- OI~ C. c. c.", Cc.

~~ - Ulll~ 0- cu cu 3~ cu ~'" ='~ l&J~Q.cu 0 Description oC c"" ~]CUcu 0.1lI -c .0 Q. > ox ~c '...,
~ e _=' 0 Ccu

c~ :»-0 0:» ~ ID O 0::"" ::iii" lllCU
~ u- cu =' 0 -~ -e.- z U cu 01_
...J ~ CD C Oc

~1-0:: ~o
U

v · . SAND TO SILTY SANDi yellowiah brown (10YR 5/4). dry SP/SM Qal
, , to llirhtly moilt. medium denle, fine- to very-' , ,

eoane-(l'&ined land. non plutie fina, ancular -
-' . plutonie e1utl to S/4-inch in Ii.., mUlin, friable -, .

-, . -
- . -

. -
-, -
-' -

"

, '

-
· -

-' ' -, ,

5- · " -
115" 7/7/6 18"/18

-' -
- -

, ' - 2D
, .' 5/7/7 18"/18

-
.. ' -

-clayey interval - D 4/4/8 18"/18S
, , -

, .
-

-, --
4 D 10/5/4 11"/18-~v
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:Jl c: 0
Samples

~"
e- -0 -

~'L0 en 111- ~ ;,.
:Jl .:.:...... - Description UIII'" 0- t. :J'" t. t.'Jo.GI 0

ij~
uu:

GIGI ~
Cl)1lI1l1 -c: GI GI oc: .,

c" ::J'"
~.c~

::;)-0 0::;) .D 0. _::J > 0:': ... c:... u- ., E CD O 0 _"- ... (!) ::J :Jl U 0 G::'J _... -E
-J Z ~ .,

05
e.-

G:: c II~

A
J: u CD.., SAND TO SILTY SANDi yellowiah brown (IOYR 5/4), dry SP/SM Qal

- ' , '
to .lightly moiat, medium denae, fine- to very -coane-(l"&ined .and, non plaatic finea, anrular

, ' plutonic club to 3/4-inch in .ise, muaive, friable
-', " '

-moderate brown (5YR 3/4), clayey .ilty .and interval - 51> 9/9/9 10"/18'
- ' .. , -
- -
-' - 6 1> 9/8/6 1r/18'
-p '0 -oG

-.ome anrular rravel- -
-' -------------- - 11> 8/9/10 14-/18'

, ' .lightly moiat
- ' , -

15- -
, ,

- -
81> 10/6/8 1S-/18'

0
-, -

CLAYEY SANDi brown (1.5YR 4/3), moi.t, medium denae, SC
_ 0 " medium- to coane-rrained .and, .lightly to medium _

91> 11-/18'
-:.... '. plutic fin.., .lightly micaceou., .ome angular 1/1/9

plutonic clut. to 1/2-inch in .ise, muaive --.-: -
· -- .- -
O-=-'

- '-'C - 1> 4/6/910 15-/18
- .'- ' -

0"
- ....: ----------------------------- -

I-,- , ' (l"adea to dark brown (1.5YR 3/2), porou.
20-

· ,-
moderate brown (5YR 3/4), dry to .lightly moi.t, fine- to - 11 1> 16/18/20 18-/18- . coane-(l"&ined .and, lOme fine gravel to 1/4-inch in-,

"- .ile, muaivei paleoeol -
--, -:-

- . ~ - 1>,- 12 22/32/35 18-/18'

- CLAYEY SAND TO SILTY CLAY; dark reddi.h brown SC/CL--- (5YR 3/2), very clayey, medium plutic fine'i paleoaol-===
:::::-= - 1> 18/38/40 1r/18
-:-- '

13

-· CLAYEY SANDi brown (1.5YR 4/3) and then yellowi.h W~

brown (10YR 5/4), Ie.. clay than above, well -.-
rounded, .mooth quarbite clut to I-inch in .ise.- -

1> 25/28/33 18-/18''- , 14
I .. ,
60J



=The Eartb Tecbaolou
.. Corpontioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-14 I Sheet 3 of 9

:71 c u Samples
.J:."

01 -0 - .~ "0"0 (/)1/1- Ul~ :71
~~ - Description UI/I~ 0- C. 3~ C. ~ c.'" cc.
Q.GI 0 (/)Illlll -c GI GI oc GI ij] ~~ UI.J:.
GIGI .J:. ~-u O~ i Q. -~ > 0" ~c ''''0'" ~ u- GI CD O 0 O~ .. II ce

'" :71 0::'" -e.- ... (D ~ ~ U U -~
...J Z GI oc 01-

0:: 0 ~o II~

U CD
CLAYEY SAND; brown (7.5YR 4/3) and then yellowilh SC Qal

-, brown (10YR 5/4), leu clay than above, well -rounded, Imooth quartlite clut to I-inch in lise

-' - D 28/30/35 14-/1815

-
.

-lome quartlite and hiehly weathered plutonic dutl to..
. 1-inch in lise

-

----------------------------- -
16 D 23/28/S4 18-/18

crading to brown (7.5YR 4/3) -
-
- 17 D 27/40/57 16-/18

-' -
30 CLAYEY TO SILTY SAND; brown (7.5YR 4/3) SCISM

- D 3O/32/4fl 16-/1818
, , -, ..

'. , , -
- D 35/45/60 10-/1819

-
-' " -

SILTY SAND; yellowish brown (10YR 5/4), dry to lliehtly SM

- : Q
moilt, very denle, lome anplar to rounded cravel to_

1> 37/43/501/2-inch in lise, hiehly weathered plutonic:a to > 20 16-/18

-~:. 2.5-inch in lile -
-~~ -

35-

~~
- D 75/62 8-/12-21

- -
- Switched to Rotary Core drilling with Iprine retract uline

Ie2-inch Iplit lpoon lampler - 6-/48- 0.0 8:03
------------------------------- C llightly moilt, den.. to very denle, fine- to coarae-crained -

- land, lilt, lOme day, Imooth rounded dub to -
-K?

1/2-inch in lise

-
-
- C -
-, -

-
Oft 8:07
-.v
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:71 C 0
Samples

~'"
Dl -0 - 'TI'"+-+- 0 en 111- Dl+- ,

l"
II X CL- Description UIII+- 0- L 3+- L L'"a. II 0 UJ~

1111 en Ill/II -c II II oC II 0",
~~

:J+-
''''00

~ ;:)-0 0;:) .a a. _:J > ox +-c CII+- u- II E 10 0 0 111 11- 'P (!l £
:71 U U

a:", is;.;:; -+- -E
...J ~ II ;25 01-

a: 0 II~

U 10
0 SILTY SAND; yellowiah brown (10YR 5/4), .lightly moiat, SM Qal 2 C 2"/24" 0.0 8:16

- den.e to very denae, fine- to coane-grained .and, lilt..

C
.ome day, .mooth rounded duu to 1/2-inch in.iIe

- -decompo.ed plutonic cluu -
p -

0 - 8:19
3~ 0-/36" 0.0 8:52

~
-

0 -
-

~ -
C

0 -
(

45 QUARTZ DIORITE; dark yellowiah orange_ (10YR 6/6), qd 4~ 2"/24" 0.0 9:04
completely weathered to highly weathered, very -t ,. friable

+-\. -
-t--+- -
t -t
~4 -change to diamond aet bit/core barrel; no longer uaing - 5~ 0-/24" 0.01-t- .pring retract-.plit .poon 10:12

- -+ + -
+1 -
+ 4

t -
+ 0\- 10:19- 6'0 6"/24"+ 0.0 10:29
+ 4 -

t
50- +t highly micaeeou., coanely cry.talline, very dayey lOne. -

+ -
h- -l- 10:34
-;.+ - 7rc 2" /36" 0.0 10:46
1-_ -
;j -
-~

±~ -
~- -~

+-
-+ -

+ - 10:66-'t -+- 8~ 6"/18" 27.8 11:04
-++- -

I" -+
JJ
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:J'l C u Samples
J:."

g) -0 -0 (1)11\- m~ :J'l II X " "~~ - Description UII\~ 0- L :3~ L :JI L" CL
Q,Q/ 0 (I) III III -c: Q/ Q/ oc: Q/ ~,..

~~ l&.IJ:.
Q/Q/ J:. 0" ij] '"o~

;:)-u 0;:) .c Q, -~ > ox ~c:

=1~ U- Q/ e ID O 0 .. Q/.- ... t!)
~

:JI U U a: " -~.J ~
Q/ oc: D-
a: 0 z:::8 .,~

ID

i+ + QUARTZ DIORITE; moderate yellowiah brown (10YR 6/4) qd

-1-++ with interval. of dark yellowiah orange (10YR 6/6), _ 11:08

~-
moi.t, very weak to very friable, highly weathered to G C 8-/18- 44.4 11:26

++ completely weathered, coaraely cry.talline, hiehly -
~-+

micaceou., .tained, inclined 70 to 80 degreea

1- -
:f"J- 11:31
-+ - 10 "C 6-/18- 27.8 11:42-t--
4-+ -

F+-::+ --+
~ - 11:48

-+ - 11 C 0-/18-
4-

0.0 11:69

-+
+-

- + -+- 12:0160-ih: - c12 8-/18- 0.0 12:13

-

~
-

-fracture inclined 65 degreea, .heared, .tained, clay-lined, - C
12:16

13 8-/18- 0.0 12:24narrow
-rig chatter at 62 feet -

+ i+ - -
~1;1'

-
- "C

12:28

+K 14 6-/18- 0.0 12:35

0~
-

-extremely clo.ely .paced fracture., irregular, narrow, -
clay-filled 12:38- 15 C 16-/18 66.7

V
12:46

65- -
-hard lone approximately 6-inch thick

++ - C
12:60

~~
16 16-/18 83.3 13:07

-
-

1:(1 - 13:10
17 C 6-/48- 0.0 13:18

:1-
-Driller indicatea firmer drilling with occuional lOft conel

-

~\:~ -
I .. "

v



= The Earth TechDoloe,
.. CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-14 I Sheet 6 of 9

:lI c CJ
Samples

.r."
C) -0 - .,:-: " "0 Cl)1II- Ill+- ::Jl+-+- - Description UlII+- 0- L 3+- L :lI L"" .51:Q,GI 0 ij]GIGI .r:. Cl)1lI1l1 -c ~ GI Oc GI 0"

:J+-
'''''00

::;)- CJ 0::;) Q, _:J > 0:-: +-c
c"+- u·- GI E COO 0 _GI.- ~ tl)

~
:lI U CJ 0::'" -+- -E

...J I- GI oc ~-
0:: 0 :E: 0 GIl-

U co

I:\l QUARTZ DIORITE; moderate yellowiah brown (10VR 6/4) qd
with interval. of dark yellowiah orange (10VR 6/6). _
moi.t, very weak to very friable, highly weathered to
completely weathered, coanely cry.talline, highly _
micaceou.

-rig chatter from 71.6 to 72 feet
13:26-

18 'c 2"/18" 0.0 13:41

-

-

.hear, inclined approximately 20 to 30 degree. - 'c
13:47

19 2"/18" 0.0 14:00

-
-
- C

14:02
20 0"/18" 0.0 14:30

75- -
-
- C

14:34
21 12"/18 66.6

+ 1 -
_~H -

+'\ - C
- 14:60

- 4 22 16"/24 29.2 14:68
- ~ -
~t

-t1- -
- -

- - 'c
16:06

23 0"/24" 0.0 16:16

80- -
-intermittent rig chatter -

-
- C

16:20
24 0"/24" 0.0 16:28

-
-
-

- - C
16:36

26 9"/lS" 60.0 16:60
-
:T~~

-
-
~

-.hear, inclined 40 degree, narrow, clay-lined - 16:66
lac 26 'c 0"/22" 0.0 16:04
-~



=The Earth Techaolou
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-14 I Sheet 7 of 9

:J\ c u Samples

~""
Dl -0 - .,x ~L0 en 1/1-- Dl~ :J\ :J\~~ - Description UI/I~ 0- L :J~ L L'J

Cl,QI 0 en III III -c QI QI Oc QI

9~
;:,~ &&.I~

QIQI ~ :;)- u 0:;) .0 -;:, > c,... ~c ''J
c~ ~ u- QI e Cl,

IDo 0 ox ... c.•
:J\ IX'J p~ -e- ... Co!) ;:,
~ U U -~

..J Z QI QI

~6
m-

IX c .,~

U ID
QUARTZ DIORITE; moderate yellowiah brown (10YR 5/4) qd

with intervall of dark yellowiah orange (10YR 6/6), _
moilt, very weak to very friable, highly weathered to
c:ompletely weathered, c:oanely c:ryltalline, highly -
mic:aceoul

-
C

16:06
27 4-/18- 0.0 16:2g

+!.-.\ -
:;:~- '"'-t -
-~~ - 16:33

----------------------------- C 0.0
dark yellowilh orange (10YR 6/6), c:layey sonel with roc:k 28 12-/18 16:50

fragmentl embedded in dayj wide, day-lined, -
indined 90 degrea -

- 16:56

2g C 0-/18- 0.0 17:07

90- -gouge, rig c:hatter from 90 to 91 feet -

-
- 17:10

.---------------------------- Cgougej dUlky yellow (5Y 6/4), inc:reuing day c:ontent, wide, 30 0-/18- 0.0 17:1g

day-lined Ihear, indined 90 deer_ -
-
- - 17:21

31 'C 6-/16- 0.0 8:18

---------------------------- -
dark yellowilh oranee (10YR 6/6), weak to moderately

Itrone, well c:emented, c:alc:areoul with plutonic: rock -
fragmentl upto l-inc:h in li&e embedded in day, 8:21
randomly Iheared - 'c32 12-/12' 100.0 8:39

- -
95 C

-~
CLAY GOUGE/BRECCIA; dark yellowilh orange (10YR 33 1- /24- 0.0 8:56

6/6), dry, medium Itrone, day with plutonic: rock -
°0

fragmenb and c:ryltall embedded, dub upto
1/4-inc:h in lise, mOitly c:oane-grained land li&e;- Iheara/fractura are extremely dOiely Ipaced, -

- 0 randomly oriented; Driller indic:atea hole takine muc:h_

0
water

9:01
-C) 0 - 34 C 0-/18- 0.0 g:16

-pO <:: -rig c:hatter at 97.6 feet - 9:18

-+ ;. -
+

+ ~
QUARTZ DIORITE; dark yellowilh brown (10YR 4/2~, 35 'c 24-/60 0.0 9:46

- 4- t
Itrong to very Itrone, &onel weakly c:emented with -c:alc:ium c:arbonate, fine-grained, extremely dOiely

_ +-\ fractured and Iheared, randomly oriented, lome -+ -t fracturel filled with c:alcite c:ryltail
nn +~



=The Earth Techaolou
.. Corporatioa

Project Name: Metro Ran - Los Angeles

Project Number: 92-2038 IBoring Number: 8-14 I Sheet 8 of 9

:J'I C u Samples
.£:."

at -0 - ~ "0 .....0
~~ - Description

en 11I- ~ :Jl :Jl
.,. ct.

o..QI 0 Ulll~ 0- t. 3~ t. ~,.. t.'" LL1.£:.
QIQI .£:. en. III -c QI QI oC QI 0 ..... 9] ::;,'" ''''c~

~-u o~ i §i -::;, :> ox ~c CQl~ u- QI m O 0 _II- ... (!) i ~ U U 0:::'" pc -~ -&
..J QI c! OC D-

o::: %:8 ..~
m

++ QUARTZ DIORITE; dark yellowilh brown (10YR 4/2), qd

-r+ + Itrone to very Itrone, sonel weakly cemented with -
calcium carbonate, fine-crained, extremely cloaely

-~+ fractured and Iheared, randomly oriented, lOme -
-+X

fractum filled with calcite Cryltail

-
-~ -
+ ""- t -

-~\Z -Driller indicat.. IOfier material at 103 feet -
10:06

-~ + -------------------------------- - 36 "c 12-/42' 0.0

-+\+ completely weathered, with clayey intervall, extremely 10:24

clolely Iheared, random, clay lined -
- / -
ft-~+

05- +v -
- -
- \+ -
- ~+ -

-~ - "c
10:33

-~ +
37 12-/48 0.0 11:04

- - -

-V -

-~~ -
clay lined vertical Ihear, narrow to wide, random irregular,

+;:; calcite filled- -
10-~+ -

- -
-~1 - ~

11:16
't' f extremely cloHly fractur.. and Iheared, random 38 34-/36' 0.0 11:27

- \* -
-~) -
- ~ -
- \;4 -

-
+~ -Ilieht rie chatter - I- 11:38

39 C 20-/36' 0.0 11:48

~t
-

r
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Project Name: Metro Rail - Los Angeles

Project Number. 92-2038 IBoring Number. B-14 I Sheet 9 of 9

:71 c u Samples

.t:."
VI -0 -0 enlll- ~ :71 .~ " ".... - Description UIIl" 0- c.. 3" c.. :71 c.."" cc..

c. CII 0 en". Ci:§ CIICII oc CII
....... =''' &&.I.t:.

CIICII .t:. C" ij] '''''c~
:)-u .lJc. -=' > a~

.. c c... U- CII &:71 IDO 0 III II- ... m il- U U 0::"" _.. -E
...J CII o~

ca-
0:: C III-J: u ID

_t- + QUARTZ DIORITE; dark yellowiah brown (10YR 4/2), qd
.trong to very .trone, hiehly weathered with interval&.

;. having weak CalcareoUi cementation, very c10aely to

- +
c101ely .paced clay lined fracture, .heared -

-+ -+
- + - C

11:57

~
40 39"/42 11.9 12:17

- + -
+

- ~ Brecciated with incompetent IOn_, weakly to moderately -

Jt well cemented lione with calcium carbonate, fradurea,
inclined 70 dell'"', very c10eely fractured and -

~+ randomly .heared
- -
J+ t -

.+
20- t -

~ 12:34
~ + Borine terminated at 120.5 feet.

- No free eroundwater obaerved. -
- -
- -

- - --
- -
- -
- -

- -
25- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

'In



=TIle EartIa Tecbaolou
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-15 Sheet 1 of 4

Boring Location: 1822 Camino Palmero I Elevation and Datum(feet): 519.0

Health and Safety: - Date Started: 8/4/92 Date Finished: 8/5/92

Drilling Equipment EZ Bore Total 50.0 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Bucket Auger Number of Depth to 45.0Samples: Water (feet):

Boring Diameter: 24-inch Completion Information: Grouted to Surrace

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samoles
:J\ c CJ

II~ 'tJ",
.J:.'"

01 -0 - :J\ Z,..0 (1)1/1- at~ '- '- ,-"" c'-~~ - Ul/l~ o- Il II 3~ II ~~ U1.J:.
0. 11 0 Description (1).11I -c i ~

oC > 0",

~l ~c '",1111 .J:. -~ 0 ox CII
o~ ;:)- CJ 0;:) ca O Q:'" P~,:; -II~ u- II i CJ ._~ -E- U II Oc 01_

..J ~ (!) 0 ~~Q: 1:0
U

v
, , SILTY SANDi yellowiab brown (lOYR 6/.) to dark SM Qal

" 0
yellowiab brown (lOYR ./.)••lirhUy moiat,looae to _
medium dente, fme- to coarae-crained .and, trace

0',' very coarae-rrained .and, trace crave! conaiatinc of _
anaular to rounded plutonic and quartzite clUb,

, ' mu.ive, micaceoua -
0

- -
- --" ,

-
'0 -

-' -
-
-

5-, -
[:j' .' ----------------------------- -
D' .ome cravel to I-inch in .i.., rounded quartlite clUb,

0 we.tbered plutonica, pocket./len.ea of clean .and .t -
lower contact

-
, .

-
- -
- -
- , SILTY SAND TO CLAYEY SAND; yellowiah brown (lOYR- SM/SC
_::>' 6/"), alichtly moiat, medium denae, fine- to

medium-crained aand, .ome coarae-crained .and, -
-' 0 ~ trace cravel to l/.-inch in .i.., micaceoua

-
A ',' '~

.v



=The Earth TechDolOlJ
.. CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-15 I Sheet 2 of 4-
~ c u Samples

J:."
CI -0 - ~0 en 11I- m. " .,. '0"+-+- - Description U III+- 0- L 3+- L :Jl L'" ~.fQ.QI 0 en Ill/II -c QI QI oC QI +-,..

~+-QIQI J:. 0" 9] ,'"
o~ ~-o O~ i ~

-~ > ox +-c CII+- u·- QI m O 0 .-QI- ~ c.!)
~

U 0 0:'" :it -+- -E
.J I- QI ~ °a CI-

0: III-Z::u m
, .v

.~ SILTY SAND TO CLAYEY SAND; yellowilh brown (IOYR SM/SC Qal
_D :C 5/.). llichtly moilt, medium denae, fine- to -
.0· medium-crained land, lome coane-crained .and,

- trace cravel to l/.-inch in .ise. miCaceoUI -
-

.( -
()

- -
".. -

~ -- .
. 0

0:' -
-· .

· -Iandy land lena -
15

~.
'V GRAVELLY SAND; yellowilh brown (IOYR 5/.), lliChtly SM/GM

CO ~ moilt, lOOIe to medium denae, fine- to _
0° medium-crained land, lenl.. of clean coane-grained

~
land, trace .ilt, trace clay, plutonic and quartzite

.. \ cravel to 2 to S-inch in lize, muaive SC/SM
CLAYEY SAND TO SILTY SANDj yellowilh brown (IOYR_

5/.), moilt, medium denle, fine- to medium-grained. .and, trace coane-Il"ained .and, low pluticy fm.., -
· '

trace cravel to 1/. to I-inch in lise, muaive, hiehly
micaceoul - --

· . -
-
-

. ,

-
20- ---------------- -

lome coane-grained land, trace very coarae, trace cravel,
· ' muaive with difule intervall that are finer crained, -

becomel poroul downward
-

, . -
..
· . -....q. .

-

0 -
-

.~
-

0 .. " -cradational contact
~, · .
...",



=The Eartb Tecbaolou
.. Corpontioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-IS I Sheet 3 of 4

::Jl c u
Samples

.s::"
0) -0 - II~ 'tI"0 (f) 11I- ~ :Jl...... - Description UIII'" 0- t. 3 .... t. :Jl t." ct.

Q.,QI 0 ~, UJ.s::
QIQI (f)flIfl1 -c QI QI oc QI

0"
~ ... ,..,.s:: :;:)-u 0:;:) .0 -~ > .... c

o~ .... U- QI E
Q.,

m O 0 a~

~~.~ _" c QI.

- ~ (D £
::Jl (,J U a::'" _... -E

...J ....
QI

~~
et-

a:: 0 ......
(,J m

CLAYEY SAND; dark brown (7.5YR 3/2), moilt, medium SC Qal
denle to denae, fine- to medium-(I'ained land, lOme _
coarse-(l'ained land, trace very coane-rrained land

, ' and fine-(I'avel to l/.-inch in lize, muaive, ~

miCaceoUI, hirhly poroUI, lOme moderately weath.nci. ,
plutonic clasts to 2-inch in lise at 26.5 feet, paleosol _

o (; -
0\)0
DO
":"- ------------------------------ -
~ denle, very clayey, poorly developed clay coatings (polished)::=:::=
~ on loil ped lurfacel, 1.11 poroUI, abundant weathenci- white feldspar (l'ainl; paleosol
~,-:;.- -
~ -~

~
30- ~ -
~ -
~

o. ------------------------------ -
°:0 medium denae to denae, black necks Icattered in matrix

00 locally, ablence of clay coatings on loil ped IUrfac.., -

0 0° decreasinr clay content, increasing coane-(l'ained
land, lOme (l'avel to 3-inch in lise, weathered -
plutonica, quartzite . --

:
" -

-

-. '

- -
35-S~ mvelly to cobbly interval, weathered plutonicl, rounded -

POO quartzite to 3-inch in lile
-~- -

fo-
0

CLAYEY TO SILTY SAND; brown (7.5YR ./3), with olive SCISM

- (l'ay (5Y 5/2) mottlinr, as above -
- -
- -
- -
- -
- -
- -

",
oV



=Tbe Earth Tech.olOO
.. CorpontioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: S-IS I Sheet 4 of 4

:JI C u Samples
.r:."""

Cl -0 - '0"""0 (/)1/1- m~ ~ .x
~~ - Description UI/I~ 0- L 3~ L ::Jl L"" CL
Q.cu 0 ~,.. UJ.r:.
CUCU .r:. (/)1lI1l1 -c cu cu oC • 0,...,. 9] ='~ '''''0'" ~-u o~ J:l Q. _=' :> ox ~c C.~ u- cu e m O 0 _cu
"" .- :JI 0::"" pc -e... t!) =' .... U U -~

..J Z cu cu OC D-
o:: 0 ~O .....

U CD
CLAYEY TO SILTY SAND; brown (7.5YR 4/3). lliehtly SCISM Qal

- moilt. medium denle to denle. coarae- to very -coane-crained land. lome cravel, trace cobbl.. to II

- inch.. in lise (weathered plutoniCi and quartsite) -
- -
- -
- -------------- -

-moilt to wet
- -

-
-

- , , -
45-

'y,
-croundwater at 45 feet -".- .

- -

- , ' -
- -
- ' --------------------------- -, ,

yellowilh brown (IOYR 5/4) . -- '. -

-0 ,'C -Driller indicat.. hard drilline. cuttinp comilt of 80me -
weathered plutonic clutl to ..veral inch.. in Ii.. and

- '0' quartsite -
0 0'-p',C -

-
50

.
Borine terminated at 50 feet,
Free (roundwater encountered at 45 feet. -Vilually locced to 40 feet.

-
-
-
-
-
-
-
-

I ....--



=11ae Earth Teclaaolou
.. Corporatioa

Project Name: Metro Ran - Los Angeles

Project Number: 92-2038 IBoring Number: 8-16 Sheet _ 1_ of _8_

Boring Location: 1822 Camino Palmero I Elevation and Datum(feet): 519.0

Health and Safety: - Date Started: 8/6/92 Date Finished: 8/6/92

Drilling Equipment Failing-l0 Total 102.5 Depth to
75.0Depth (feet): Bedrock(feet):

Drilling Method: Hollow Stem Auger Number of 65 Depth to 47.0Samples: Water (feet):

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samoles
;,l c u

II'R
~"

Dl -0 - ;,l ;,l 'tJ"
0 en 1Il- ~ L L Lv .E~+-+- - 3+- +-~a. II 0 Description Ul/I+- o- Il QI OC QI

C'" 9] ='+-en ..... 0:5
,g

~
:> +-c '"",QIQI ~ e -=' 0 O~ CQI

c~ +- ;:)- u CD O 0::"'" pc 1lIQ1
u- QI =' ~ U -+- -e.- z U QI II Dl_

..J l+- t!) C Oc
~~0:: %:0

~
U

v SILTY SAND; yeUowiah brown (10YR 6/4), dry, medium SM Qal

- denae, fine- to eoarae-poained .and, trace cravel to _
.. 1/2-inch in .ise, trace clay, mUlin, friable

- . " -
- -
-' -

. -
- -..
-" . -
- .. -..

- -
. '.

- . ".. -
.,

5- . - 11;- ~/7/9 18-/18

- -'
- . : . -
- : - 21;- 9/10/11 18-/18

- ., -
- -
- .. - 31;-" " 10/12/8 18-/18
- . · . ---------------.. grad.. to brown (7.6YR 4/3)- ." . -

·- --------------- - l-· . 4 D 9/12/14 18-/18

"1V



=Tbe Earth Tech.oJOIJ__ Corporatio.

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-16 I Sheet 2 of 8

:J\ C u Samples

~"
01 -0 - II X " "0 (I) l/I- ~ :Jl

~~ - Description Ul/l~ 0- t. 3~ t. :Jl t."'" ct.
Q.GI 0 (I) III III -c GI GI oC • ~,..

:::J~ &AU:
GIGI c" ~] ''''''c~

~ ~-u O~ i Q. _:::J > ox ~c CII~ u- GI :J\ lOO 0 a:"'" ci..:::; ... -E- ... t!)
~ ~

U U -~
-J • oC 01-

a: c J:O .~

~ U 1O
.v . SILTY SAND; yellowilh brown (10YR 5/"), dry, medium SM Qal

· . denle, fine- to coane-grained land, trace gravel to _

D1'C
1/2-inch in lise, trace clay, mUlive, friable

-0°· -hard plutonic club to > 2.5-inch in lile - ~ 5/8/16 18"/18'0
5

-,° 0 -
,0- -

- ~ 6/8/1S 12"/18, . 6
, , -

-
- ~ 8/12/17 18"/18' , , 7

-
15-

o ' -
- 1> 10/10/16 18"/188

-
• 0,

·
SILTY SAND TO CLAYEY SAND; brown (7.5YR "/3) to SM/SC

- moderate yellowilh brown (10YR 5/"), llightly moilt L

D 10/9/11 16"/18medium denle, fine- to coarae-grained land, lome 9
anfUlar fine (ravel to l/"-inch in lile

o _

- -
_0, ~ -

0
,.. " - -

"/6/1210 D 10"/18
0, -

0°,( -
0"

20- · '.' , - ~b' 11 7/1S/16 18"/18

" ' ,Il
-

'.0 C -. ·0
_. ~,C - D 7/1"/24 1S"/18' () : 12

, ,
, ,

, CLAYEY SAND TO SILTY SAND; brown (7,5YR "/3), SCiSM

- l:) increuing clay content, decreuing coane fraction -below

- .... - D 11/13/19 18"/18'13
, "

- -
"

- ',' : .- -
, .

- - D 16"/18'14 11/13/14_. · . ,

.. oJ



=TIle Earth Techaolou
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-16 I Sheet 3 of 8

:;,l c: u Samples
&.'"

g) -0
~'"0 (l)l/l- ... ::JI II~.... - Description Ul/l.. 0- L 3" L ::Jl L"'J .51:Q.II 0

ij~
QIQI &. (I)/lI/lI 0:5 i QI 0C: QI

C'" ::J" ''''J
c~

::;)-u
~

_::J > a~
.. c: C:Ga.. U- II lIDO 0 IIGI- Ip (!) i I- U U O::"'J _.. -s-

..J GI 0C: lit-
o:: c 1:8 GIl-

lID
CLAYEY SAND TO SILTY SANDi brown (7.5YR 4/3) SCISM Qal

· .
o • -
. .

o'

D- .
CLAYEY SAND; brown to dark brown (7.5YR 4/3 to 3/~). SC 15 5/10/11 14-/18

".... ," slightly moist, medium dense, trace gravel to I-inch _
'".. in size

" -..
- ." . ------------------------------- - D 9/11/15 18-/18

brown (7.5YR 3/2), paleosol
16

· .- . -

-
- 17 D 8/10/6 15-/18·

o' -
o'

30- . · . -
-weathered plutonic clast

. ----------------------------- - D 8/14/28 18-/18increasing coarse fraction, trace to some coarse-grained 18

sand, aeaUered fine gravel to 1/4-inch in size -· .. .
· . -

- D 10/50/29 18-/1819 --
· . -

' .. - Do • 20 12/24/31 18-/18

- . " -, .
'.

." -
'.

35- - D 11/17/23 18-/180, 21

- , . -· ,

- .. ' -
"

- · . - D------------------------------ 15/12/U 18-/18..
grades to brown (7,5YR 4/3) to yellowish brown (10YR 5/4)

22
.. ;.,

.'0
-hard plutonic clast to 1/2-inch in size -..

---------------------------- - 23 1> 13/18/25 18-/18grades to yellowish brown (10YR 5/4) -
· . -

- ' . - 1>24 11/14/17 18-/18'

'"'v



=The Earth TechDolOCJ
.. CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-16 I Sheet 4 of 8

:Jl C u Samples
.r::."

Ul -0 - " "0 cnlll- m... ;,. II~...... - Description UlII'" 0- L 3'" L ;,. L"" CL
n. QI 0 ..."" UJ.r::.
QIQI .r::. cnllllll 0:5 QI QI oC QI 0" 9] :J'" ,""0'" ;:)-u J:I n. _:J > O~

... c CII... u- QI E ID O 0 _II
"" - ::JI 0::"" p~ -E... Co!)

~ ... U U
_...

..J QI c! oC m-
0:: J:O ., ...

U ID
.. , CLAYEY SAND; yellowilh brown (10YR 5/4) SC QaI

-..
----------------------------- - 25 D 6/16/20 la-/18
moilt, moilture content increuing downward with light

olive gray mottlin, along root linel -
.' . -

- 26 D 6/Q/I0 18-/18

-
, 0

, ,

-
- 27 D 7/11/17 18-/18

J -
45- -dilcolored light olive gray, irregular fracture, locally filled-

with wet medium- to coane-grained land

o' ----------------------------- - 28 D 11/1Q/2g la-/18gradel to brown (7.5YR 4/3)
0 -gravelly sone approximately 2 to 3 inch.. thick, material -

o 0 moilt below
--., - D- 29 7/17/20 lr/18-

'- ' ---
bo' -weathered plutonic clut >2.5 inch in lize -

. "l" SILTY SAND TO CLAYEY SAND; yellowilh brown (IOYR SM/SC 30 1) 9/11/19 18-/18

·:0 5/4), moilt to very moilt , medium denae to denle,
fine- to coane-grained land, trace to lome gravel and.

?o~
cobbl.. to > 2.5-inch in lize, mostly weathered -plutonica, rare voicanici plul quartsite, mUlive to

50- crudely Itratified - channellanda(?) - 31 D 6/17/24 11-/16-
-4 -
'T -
-

~:'
- 32 D 9/12/20 lr/18

-
-' -
-, .. - 33 15" 12/48/67 18-/18

-

~
-

- -
f-:-~

-
~F

- 1)
-

34 20/23/31 14-/18
~~.,.,



= The Earth Techaolou
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-16 I Sheet S of 8

:JI C u
Samples

~"
Dl -0 .:-: '2'L0 (1)1/1- aH- ::Jl ::Jl+-+- - Description UI/I+- 0- L 3+- L L'V

n. GI 0 +-" W~
QjGl (I) 111111 0:5 GI GI oC GI C" ~]

:J+- ,'V
~ ~-u .D _:J > +-C

c~ +- u- GI E n.
ID O 0 0:-: ... CII.- Ip U) :J :JI U U 0:: 'V Pi,;;; -+- -E

...J Z ~
GI ~~

lIt-
o:: C II~

U CD
SILTY SAND TO CLAYEY SANDj yellowilh brown (lOYR SM/SC Qal

- .. 5/4), moilt to very moilt, medium denle to dellH, ~

fine- to coane-grained land, trace to lome gravel and.. cobblea to > 2.5-inch in lise, moatly weathered-' plutoniCl, rare volcaniCi plul quarbite, mUlive to - 35~ 8/12/26 11-/18'
' ..

crudely Itratified - channel aanda(?)- -
..- -- ..

- . - 36 1> 16/20/33 lr/18'1-'- . -

~A -

1>. , SAND; dark yellowiah brown pOYR 4/4) to olive (5Y 5/6), SP 37 10/14/21 la-/18'

-:. : : moiat to wei, medium den.. to den.., medium- to ._

. '
coane-grained aand with intervala of aandy ailt/aandy

60-I~
clay, trace cravel --

- - - - 1) 18-/18'- 38-- ... -

I-'-- -
f-~ - 1) 11-/183g

"
--

-... .
1>SILTY SAND TO CLAYEY SANDi brown (7.5YR 4/3) with SM/SC 40 14-/18

- - olive gray (5Y 5/2) mottling locally, very moiat, _

-- medium denae to denae, acattered plutonica up to

-:;:;-
1/4-inch in aise, mUlive -

65- I---. - 41 1> 16-/18'

-"- --1-'--. -
--- . - 42 1> 14-/18

- -:-: -
-- --..- ... - 43 1> 18-/18

~
CLAYEY SAND TO SANDY CLAYi brown to dark brown SC/CL

-~
(7.5YR 4/3 to 3/2), alightly moilt to dry, denle to -very denle, paleolol

-~ ------------------------------ - 10-
1- rradea to yellowilh red (5YR 5/6) with light olive gray

44 D 18-/18
I.." I\.-



= The Earth TechDoJOIY
.. CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-16 I Sheet 6 of 8

~ C u Samples
~"

Ol -0 - IIX ~L0 (1)1/1- Ol'"
,.

l,........ - Description UI/I ... 0- t. 3'" t. t.""11. 11 0 (l)1lI1l1 -C II OC II :::7'" UJ~
QIQI QI 0" ij] '''''00

~ :;)- u 0:;) .D 11. _:::7 > ox ... c CIl+- U,- QI E ~ IDO 0 0:""
_II

-E- ... W :::7 U U
_...

...J Z .-
QI oC Ol-
0: 0 1: 0 11'-

U ID

-.\ mottling and Mama, dilcolored unlheared Ham, SC/CL Qal
inclined 60 degrea at 69.5 feet -

- -:::::. - 1> 12-/181- 45..
-..

-
.. ------------------------------ - n- 18-/18

gradel to brownilh yellow (10YR 6/6), pale olive (5Y 6/4)
46

- ...
and olive (5Y 5/6) -..

QUARTZ DIORITE; dUlley yellow to light olive brown (5YR qd

-

~
6/4 to 5YR 5/6), moilt, very weak, completely - to 18-/18'weathered, highly miCaceoUI 47

- -

75- I:;.:;t; -

~ - 1>

~
48 18-/18

-

~
.

------------------------------ - n- U-/18'Ihear- inclined approximately 55 degreel, coanely 49
. - -

cryltalline with white quart.. and feldlpar, moderatelf

t 1-
to Ilightly weathered, mallive below

-
+

+ + - 1>50 12-/18

+ +
1- --fr 4

80- + extremely clolely Iheared, crulhed, Iurfacel llicenlided - 1> 29/37/50 9-/18-

-7
51

-
-~ -
_ t - 1>"++ 52 12/23/46 18-/18

- of irregular fracture, calcium carbonate filled, inclined -
_+- 1- approximately 55 degreel

f--.=..
-

_I- _
- 1> 16/27/43 W/18'

-~
53

parallel fractureJ, calcium carbonate filled, inclined 55 to 60-

-~ degnu
-

-~~ - 1> lr/18'lM-"1 54 17/30/47



= The Eartb TecbaolOlJ
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-16 I Sheet 7 of 8

:::Jl C u
Samples

J:."
01 -0 - II~ " "+-+- 0 en 111- .,... :Jl l,.. £1:- Description Will+- 0- L 3+- L L'"Q.II 0

II QI J:. enllllll 0:5 QI QI oC QI C" ij]
::I+-

''''c~
;:)-u i Q. _::I > ax +-C CIl+- w- QI ::Jl 10 0 0 _"- ... (!) £ t- W U a:: ..... -+- -E

-I QI oC 01-
a:: c 2:8 lit-

10

1 1.25 inch thick powdery calcium carbonate filled fracture qd
inclined 75 degreea -

-++ - ~ 25/51/7! 11-/1855

- i-; -+i-
- -
-~ - 1> 27/48/6! g-/1S-

~
56

- ----------------------------- -
extremely c10lely Iheared and fracture, cruahed, random,- dark yellowilh orange (10YR 6/6) mottling -

- - 57 1> 46/80/10 6-/1S-

- -
90- -

- - 5S 1> 7/100/14 ~ 4-/1S-;X- -
- / ..... -
-~ -brecciated - 1> 53/S6/11 6-/1S-5g

- - -

~
- -
- - D60 4-/1S-
- -
-I'~ -+

95-

~
- 61~ 2-/18-

- -cruahed sone, extremely c10aely fractured and Ihealed -
- -
- +-\ - 1>++ 62 6-/1S-

-*. t -
/t+ -
~ - 63~ 15-/1S'

-+-1- -
-+~-:. -
t-~ - 1> g-/1S-64

1/\/\ + ~



= The Earth TechaolOlJ
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-16 I Sheet 8 of 8

::71 C u Samples

~"
Ol -0 -0 (1)1/1- Ol+- :Jl .,~ 'tJ .....

+-+- - Description :Jl ct.
Q,QI 0 UI/I+- 0- t. :::J+- t.

ij~
t.""

UJ~(I) III III -c QI QI oC QI =,+-
QIQI ~ ::>-u 0::> ~ Q, -=' > 0" +-c '''''o~ +- U,- QI e :Jl ID O 0 O~ Ill Ql c..- Ip (l) =' U u a::"" -+- -e

-J z ~
QI 05 01-
a:: 0 ., ...

I: u ID
T 7'" QUARTZ DIORITE; duaky yellow to light olive brown (6Y qd

"t- 6/4 to 6Y 6/6). moist, very weak, completely _
+i- weathered, highly micaceoua

- +~ - 66 1> 0-/18·
t-"i- -

- ++ -+
-+- ..

Boring terminated at 102.6 feet.
Free groundwater encountered at 47 feet. -

-

-

05- -
-

- -
- -
- -

- . -

-
-
-
-

10- -

-
- -

-
-

-
-

-
-

-
II':



=The Earth Tech.olOlJ
.. Corporatio.

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-17 Sheet 1 of 7

Boring Location: 1822 Camino Palmero I Elevation and Datum(feet): 514.5

Health and Safety: - Date Started: 8/8/92 Date Finished: 8/8/92

Drilling Equipment Failing-l0 Total 99.5 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 63 Depth to 55.0Samples: Water (feet):

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samoles
:ll c u GI'R "",.c'" 01 -0 :ll l,..0 en 111- OI+- L L Lv C L+-+- - GI ~t GI :::J+- UJ.c

a. GI Description (,Jill+- 0- GI c'" ~l0 en 111111 -c Ja. > +-c "'""GIGI .c _:::J 0 ox c GI
c~

;:)-u 0;:) :ll ID O 0::"" Pi" IIIG1+- (,J- GI ~ U -+- -e- (,J GI 01_
.J ~ t!) c Oc

GI~0:: :£:0
(,J ID

v ... SILTY SANDi yellowish brown (10YR 6/4), dry, medium SM Qal
· . denle, fine- to coane-grained land, trace gravel, -· . mUlin, friable

-
-

· .
-

- --
, ..

.." '. -
-

:

-
.' -10'"

5- .' . ~ - 11> 8/10/18 18-/18

- -. .
- . -
- - 21> 6/12/16 13"/18..
-. -

-~
-

++
- :~ + - "-

8/12/12S D 12-/18

- -
-. -
-~: - "-

1+ . 4 D 11/11/14 18-/18
,ft

AU



=The Earth Techaoloo
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-17 I Sheet 2 of 7

::Jl C u Samples
.r:."

Ol -0 - '0"0 en 111- II+- :Jl QlX+-+- - Description U Ill+- 0- L :3+- L :Jl LV afii:O-QI 0 en IIIlI! -C QI QI OC QI ijj ::J+-QIQI .r:. ~-u O~ i 0- _::J > 0" +-C 'V
o~ +- U- QI CD8 0 ax IIl Ql CQI..., .- ::Jl a: v -E~ CD ~

U -+-
.J ~ QI OC Ut-

a: 0 J:O QI~- U CD
, .v SILTY SAND; yellowilh brown (lOYR 5/4), dry, medium SM Qal

- denle, fine- to coarae-grained land, trace gravel, -· . mUlive, friable

----------------------------- - 51>.. : 0 (rading to dark yellowilh brown (10YR 4/4) to yellowiah 8/12/12 16"/18
brown (10YR 5/4) -

· .. -

I() '. - 61> 8/10/12 16-/18'

-
'Q -

'. - 7m- 8/11/14 18-/18'

-......--
15- ft -weathered, plutonic clut to >2.5-inch in lise -

lli - 1>8 11/14/18 14-/18

-
~-

+4- -weathered, plutonic clut >2.5-inch in lize -
T+-+
~..t. - Sl1> 8/12/12 lr/18

- -
-. y -

-,

Q
- 10-

10/10/10 W/18'10 D
: -

:r.O -· .
20- ----------------------------- - 11 1> 10/10/n 1&-/18

-' -llightly moilt, lome very coarae-grained land, trace (ravel,
: mauive, llightly micaceoul --

.. .. -
-'.. - D- 12 8/10/10 18-/18
- --
, . --
" - 1> 8/8/8IS 16-/18

-, .. '. -
- ' ---------------------------- -..

.. '. clay content increuing
-, . - 1>14 8/I2/lS 16-/18

... "
-'"



= The Eartb TecbDOIOU
.. CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-17 I Sheet 3 of 7

:Jl C u Samples

.r:."
0) -0 - .~ 'tJ"0 (1)1/1- 0).. :JI.... - Description u",.. 0- t. 3" t. :JI t.<oJ ct.

Q.C11 0 ....... l&.I.t:.
CIIC11 .r:. (1)11I11I -c CII CII oC CII c" 9] :J" '-v
c~

;:)- u 0;:) on Q. _:J > a~
.. c Cl»+- u- CII E ID O 0 ",C11- :Jl a::-v :5c -E... (,!) :J .... U U -+-

...J Z CII l» oC CI-
a:: c 1: 0 ., ....

U ID
SILTY SANDi yellowish brown (10YR 5/4), llighUy mois\. SM Qal

- . , medium denle, fine- \0 coane-grained land, lOme -very coaru-crained land, lome clay, trace gravel,
- ' . mauive, lliChUy miCaceoUI - ~16 8/12/12 18-/18

- -
-' -

D.. <; CLAYEY SAND; yellowish brown (10YR 5/4) to brown SC 16 8/10/16 18-/18

- 0 . (1.5YR 4/3) lliChUy moilt, medium den.., fine- \0 ._
coane-grained land, \race to lome gravel (plu\onia)

" G -
-, . , - 11 D 11/12/12 1r/18
- ' :0 -

0' C
30- -

===
-- CLAYEY SAND TO SANDY CLAY; dark brown (1.5YR SC/CL 18 1> 1/8/14 18-/18

- ::--- 3/2), very clayey, paleolol ------ ---- -,- - "D 12/11/13 18-/18- 19
. -- .. -

- -
- - -charcoal fragment. - D 1/9/11 18-/18- 20
- -- --,

35---. - D-. 21 1/10/19 18-/18
. .
;- CLAYEY TO SILTY SANDi yellowilh brown (IOYR 5/4), SCiSM---- moilt to very moist, with I... clay

- D 8/10/10 18-/18,...... 22

-
--

. '. - D, '. 23 12/12/16 18-/18

-
-' -.

M~'
CLAYEY SAND; dark brown to dark reddish brown (1.5YR- SC 24 D 12/21/35 18-/18'3/2 to 5YR 3/2), lliChUy moilt, with hiCh clay,

.v



=The Earth TechaolOlJ
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-17 I Sheet 4 of 7

::n C u Samples

.r."
01 -0 - " "0 II~+-+- - Description

en 11I.- a+- ::n ::n .51:Q,II 0 o III+- 0- L ::J+- L

ij]
L""'"

1111 .r. en'lllG -c II II OC II C"
=,+-

''''''''c~
::;)-u 0::;) ~ Q, -=' > O~

+-c CII+- o- Il e 1D0 0 _II- ::n 0::""'" -e... C.D =' ... 0 U -+-
.J Z II OC Ol-

0:: C ~o II'"
0 ID

~ paleoaol so Qal

-~. OLAYEY SAND; dark brown to dark reddi.h brown (7.6YR_

i-'=- 3/2 to 6YR 3/2), .lightly moi.t, very clayey, pal_I---- - 1>1- 26 29/30/32 18-/18r-:-
-f--- -

:...- --1-·

~~
- ·26 1> 14/23/30 18-/18

-
- -::::: -
- '. - 1> 42/30/33 18-/18'---- 27

.............
- --

45- -......:. -
--l. - 1>--- 28 26/30/66 18-/18'....-

-::=;" ---------------------------- -
--. grade. to yellowi.h brown (10YR 6/4) to brown (7.6YR 4/3)

-..,.. with .ome olive gray (5Y 6/2) mottling -
.'- - 29 D 18/27/32 18-/18

0 "

- , '. -
, .

- -
: . C - D- ..

30 26/26/2e 18-

- O. -
- " -

50- " , - 1>. ' ---------------------------- 31 18/18/20 18-
moi.t to very moi.t, fine- to very coane-grained .and, trace

t-- " to .ome gravel up to 1/2-inch in .ize, mu.ive -
'..:-0 -

- ~32 18/27/40 18-

P,', -
- -

r-,-..' , -.. 33 1> 18/30/32 18-/18

-, '

.. -
, .

-------------------------------- - 1>-:y: grading to brown (7.5YR 4/3), dry to .lightly moi.t
34 22/26/40 18-/18

I .......,.,



=The Earth Tech.olOO
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-17 I Sheet 5 of 7

~ c u Samples

.I:. "
0) -0 - II X " "0 (1)1/1- O)+- :Jl+-+- - Description UI/I+- 0'- L 3+- L ~,.. L"" CL

Q.QI 0 (I) III III -c QI QI oC Q/
C" ij]

~+- UJ.I:.
QIQI .I:. ~-u O~ .JJ Q. -~ > +-c '''''c~ +- u- QI E IDO 0 ox l/lQ/ C ....- ... (!) ~

~ U U 0::'-' -+- -E
..J Z ~ Q/ oC 0)-

0:: c 1:8 QI~
ID

.. CLAYEY SAND; brown (7.5YR ./3), dry io llightly moili, SC Qal- medium denle io denle, fine- io very coarae-grained _- -"

- land, irace io lome gravel io 1/2 inch in lise, muaive

- - 35 D 1./15/35 18-/18'

- , ~ -

- - -
- .- - 1> 15/15/30 18-/18'36

-'- -

- . --
- - - 1>-. 37 25/1/M 16-/lS'

- - -

60- - -
-.. CLAYEY TO SILTY SAND; yellowilh brown (10YR 5/.) SCISM 38 1> .2/32/.0 18-/1S'0·' wiih olive gray (5Y 5/2) son.., irace io lome- - weaihered pluionic club io l/2-inch in lise -

-0. \t -
-- -- 39 1> 15/30/.2 17.5-/1O· . - - -- --- " -
-.

- - ~ 15/32/.0 16-/1S.0

- --:-' . -
- .- -..

65- - -
.1 D .0/.7/50 18-/18

-j~ -
-

- ". - D ••/50/55 18-/1S'.2- ....
j ~ -weaihered, friable rounded pluionic clui up iel 5-inch in -
\. lize-- -

1)SILTY SAND; yellowilh brown (10YR 5/.), very moili, SM .3 3./.7/50 16-/1S

- medium den.. io denle, fine- io coane-grained land,_
. irace fine gravel up io 1/4-inch in lise, irace io lome

- . clay, muaive -

0'.(
-

~ 15/18/31 11-/18••
I .."



= The Eartb Tecbaolou
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-17 I Sheet 6 of 7

:J'I C 0
Samples

~"
01 -0 - 'tJ"0 (I) \/1'- 01.. :J'I II~.... - Description :Jl CL

Q.II 0 U\/I" 0- L 3" L

ij~
L ......

&I.I~
1111 ~

(1)11I11I -C II II oC II 0" ::::I" , ......
o~

::>- 0 0::> .D Q. _::::I > O~
.. C CII.. U- II E CD o 0 lIl II- :J'I 0:: ...... -E... U)

~ .... U 0
_..

..J II oC 01-
0:: 0 1:8 II ....

CD
SILTY SAND; yellowiah brown (10YR 5/4), very moiat, SM Qal

-p , medium denae to denae, fine- to coarse-grained aand_
trace fine cravel up to 1/4-inch in aise, trace to 80m.

-' '0
clay, muaive - D45 18/24/38 20"/20-- - -

- ---------------------------.
_: - grades to olive (SY 5/6) and yellowish brown (10YR 5/4) -

.'-, -
, . -- ,.., ...... - 46 0 32/36 12-/12..
- - SILTY SAND TO CLAYEY SAND; yellowiah brown (10YR SM/SC
- 514) to brown (7.5YR 4/3), moiat, denae to very _
- denae, fine- to coarae-crained aand, aome fine cravel 47 0 28/29/43 14-/18

~
upto 1/4-inch in aise -

75-~ -
~ - D 66/75 12-/1248::::::-- contact inclined SO degreea

SILTY SAND; yellowiah brown (10YR 5/4), alightly moist, SM
0 .

very denae, fine- to coarse-grained aand, aome cravel_ -
\.~ - 49 D 168/175/6' 11-/11
:\, - -

-fracture inclined 60 degreea, moderate brown discoloration -
r-

- -
b

°0 -
-
0- ----------------------------- - 50 0 72/180/3 9-/9-o 0 very coarse-grained aand, aome gravel to 1/2 to S/4-inch in
00 ~ -
0- -

80- ,C> - 51 0 58/100 12-/12

-
f-

0,' (
'0 -

52 D 250/6- 4-/6-
"

·'0 - -
0 :0 -

CLAYEY SAND; brown (7.5YR 4/S), alightly moist, very SC 53 D 182/100/4 18-/18
" dena. -

, .
-

, .
. ' - Ii 150/6-54 U.S-/1

or
-~



=The Eartb Tecb-olau
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-I7 I Sheet 7 of 7-
~ C u Samples

.r:."
m -0 - ?'0 en 1/1- ~ ~ .~

~~
.... - Description Z,.~GI 0 UI/I" 0- c.

~1:
c. c.""GIGI .r:. en ... 0:5 i : GI c" ij)

~ ..
''''c~ ;:)-u _::s > .. C.. u- GI ~ CD O 0 O~ ..GI CII- ... Ul :i .- U U 0::'" _.. -&..J GI !5 D-

o:: C 11'-
U CD

CLAYEY SAND; brown (7.5YR 4/3) SC Qal

- ----------------------------- -
ending to yellowiah brown (10YR 5/4) and brown (7.5YR- 413) -

66~ 47/100 12-/12
- -
- - I-

--------------------------- - D ~1/70/1O'ending to brown (7.6YR 413) 56 18-/18

-
-
- 1) 47/Q1/75 6"/18-67

---------------------------- -
90-

dark brown (7.5YR 3/2) to dark reddiah brown (5YR 3/2) -
- - D 3O/31/4fJ61 18-/18

CLAYEY SAND TO SANDY CLAY; brown (7.5YR 413) to SC/CL
moderak reddiah brown (10YR 4/6)• •lightly moiat, _
denae, fine- to coarae-grained .and

- - 1> 3O/sa/6fJ5D 18-/18
- - - -

- -
- - 1>60 28/sa/4~ 18-/18

-
-

95- ------------------------------ - 61 D 25/30/33 1a-/18ending to brown (7.5YR 4/3) and yellowi.h brown (10YR
5/4) -

-
------------------------------- - 1> 20/35/42 18-/18'with light olive cray moUling, irregular patch.. and .tl'-'Iu 62

-
-
- 6S ro 20/41/52 18-/18

-
-

Borine terminated at DD.5 feeC. ,
I,,,, Free groundwacer encouncered aC 55 f..c.
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Project Name: Metro Ran - Los Angeles

Project Number: 92-2038 IBoring Number: B-18 Sheet 1 of 4

Boring Location: 1829 Camino Palmero I Elevation and Datum(feet): 514.0

Health and Safety: - Date Started: 9/3/92 Date Finished: 9/3/92

Drilling Equipment Falling-l0 Total 50.0 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 30 Depth to
48.5Samples: Water (feet):

Boring Diameter: 7-incb Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-incb drop.

Grant Miller Paul Guptill

Samoles
:71 c: u

II~ 'l'".c:"
01 -0 - :71 :710 (1)1/1- OI~ c..

:J~
c..

ij~
c..'" C:c..

~~ - UI/I~ o- Il II II 0" ::J~ UJ..c
e. QI 0 Description (I) ftI ftI -c: i ~

oC: > ~c: ''V
QIQI ..c _::J 0 C~ C: II
o~

:;)-u 0:;) ID o Q::'V 1IIQ1
~ u- QI i I- U -~ -e.- ~ t!)

U QI 0c: 01_
...J Q:: 0

~o ~I-
U

A

v SILTY SANDj brown (1.5 YR 3/2) SM Qal

- -
- -
- -
- -

- -
- -
- -
- -

,-

-

5- yellowilh brown (10YR 5/4)j dry, medium denle, fine- to - 11> 9/10/12 16"/18
very eoane-crained land, trace fine cravel, non
plutie finn, mUlive, very mable, rnieaeeoul -

-,,;' -
!.j/. -

2 D 10/11/11 12"/18- .
-

- . -
. . -

- 3 D 12/15/11 11"/18..
-

-..
-

4 D 10/10/10 16"/18"- SILTY TO CLAYEY SANDj lee below SM/SC- .
IV
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: S-I8 I Sheet 2 of 4

::Jl C u
Samples

J:."
Cl -0 - "0"0 (/)1/1- Cl+- ~ 11:-:+-+- - Description UI/I+- 0- L 3+- L ::Jl L"" Ji.fQ,II 0 +-,...

1111 J:. (/)1lI1l1 -c II II OC II c" ~!
::J+-

'''''c~ :::>-u 0:::> ..0 Q, _::J > 0:-: +-C CII+- u·- QI e ceO 0 _II.- ::Jl a:"" P;,;;; -e... t!) £ ~ U U -+-
-I II oC CI-

a: c 2:8 .~

"
ID

I'V SILTY TO CLAYEY SAND; brown (7.5YR 4/3); moiat, SM/SC Qal- medium den.e, u above and friable--' . -. -
--:- - 51> 12/12/12 15-/18-
-r:--:. . ----------------------------- -

.- grade. to yellowi.h brown (10YR 5/4)
- . -
-'t"

- '( + - 1> 12/13/14 15-/18'. ~- 6
1-7 '_ --.

-

71>. SILTY SAND; yellowiah brown (10YR 5/4), dry, medium SM 22/24/25 16-/18..
den.e, fine- to coarae-srained .and, trace very
coarae-grained .and, trace to .orna non plutic fin.., -

15- mal.ive, very friable -

- D 13/15/158 1e-/18

SILTY TO CLAYEY SAND; yellowiah brown (10YR 5/4); SM/SC
.-;- .lilhUy moi.t to moiat, medium denae, fine- to _

-. coarae-grained .and, trace very coarae-grained .and,

-:- tr~ce gravel, non to low plutic finea, muaive, friable ....
9 D 15/18/21 15-/18nucaceou.

- - -
~.

-...,
- - 1)10 14/20/24 14-/18

'- -
"- -

,-
20- . -

11 D 25/18/3Cl 15-/18-:-' ....:.

.(::~ -
-quartzite clut, rounded

\ ..:.. --'
- D 8/17/1512 12-/18.-
-

.~. -
........

- increuinl clay content, I... friable SCISM 13 1> 15/20/25 17-/18

.. --
-

~..- - D14 12/16/18 14-/18
I .. ~ .'-...,



=TIle Earth Tech.olOU
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-I8 I Sheet 3 of 4

:7l c u
Samples

~"
01 -0 - .~ 'U"

~~
0 en 11I- 01'- " " .£1:- Description Ulll~ 0- L 3~ L L'\J

Cl,QI 0 ~~
QIQI enllllll -c QI QI Oc II 0" 9] ~~

''\J~ ::»-u 0::» ,g Cl, -~ > .. c
c~ ~ u- II E lO o 0 O~ .. II CII'\J :7l G:'\J :i~ -E- ~ U) i ~ U u

_..
.J II II

~5
01-

G: 0 II~

U 1O

....... - SILTY TO CLAYEY SANDi reddish brown (5YR 4/4). SM/SC Qal

-~ '. llighily moilt to moist. medium denle, fin.- to _

.--~ coane-grained land, trace very coarae-grained land,

- ---j:; tr~e gravel. non to low plutic fin.., mauiv•• friabl....
15 D 12/16/18 10"/18'-=-: nuCaceoUI_.:- -(darkenl downward) -

-.:...:
- .- -
.-:-:-

- - D 17/16/2316 16-/18

-:- ---:-:
- -
~ ..
- - 17 fy) 17/21/17 14-/18

--=: -
7' .

30- --. ---------------------------- -
.. with dark brown (7.5YR 3/2) mottling

--.. . - 1> 12/12/12 18-/18"
~

18

~ ---------------------------- --. grad.. to dark brown (7.5YR 3/2), moilt, paleoaol
-h="' ---r' - 1> 10/10/15 1~/18'~

19
_1-':- --
- -
f-
_.~ - D 5/8/13 16-/18'20
-, . .. -..
- -..

35 SILTY TO CLAYEY SANDi yellowilh brown (IOYR 5/4) SM/SC 21 D 13/18/20 16-/18

.'
with mod.rate brown mottling, moist to very moilt, _

0:- medium denle, trace to lome gravel to I-inch in liM

-...
--~\J - 1> 18-/18'22 25/25/20

-~..:. -
- -..
- - D23 18/SO/SO 22-/22

-...;..

~ CLAYEY SAND TO SANDY CLAYi dark reddilh brown SC/CL
~ (5YR 3/2)i llightly moilt, den.. to very denle. fine- _.-
~

to medium-grained land, trace coane- to very
coarae-grained land, medium plutie finel, mUlive, _

~ miCaceoUI; paleolol

.'" ~ -
~v



=The Eartb Tecbaolou
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-18 I Sheet 4 of 4

:Jl c: u Samples
.1:."

0) -0 - "0"...... 0 en 1Il- ClI'" :Jl :Jl Glx afiz- Description UIIl'" 0- L 3'" L L'"Q,Q/ 0 en 111111 -c: GI Q/ oc: GI 0" ij~
::s'"Q/Q/ .I:. ;:)- U 0;:) i _::s > ... c: ''''o~ ... U'- GI

Q,
COO 0 OX -Q/ CQ/.- ... t!)

~
:Jl U U 0::'" _... -e

-I I- Q/ oC 0)-
0:: 0 J:O GIl-

U CO

~
CLAYEY SAND TO SANDY CLAY; dark reddiah brown SC/CL Qal 24 D 30/40/55 23-/23

~
(5YR 3/2); aliehily moiat, denae to very denae, fme- _

~
to medium-crained aand, trace coarae- to very
coarae-crained aand, medium plutie finea, mauive, _- mieaceoua; paleoaol

· . -------------- -
leaa clay 25 D 25/50/35 18-/18

---= -
:--- -~
" .- . --:-:'" ;:--::::::. - 26 D 27/50/60 18-/18
...:.-..-
--:,....:

CLAYEY TO SILTY SANDi brown l7.5YR 4/3) to yellowiah SCISM
brown (10YR 5/4) _

27 D 15/22 11-/12: -
45- · . -·.

- 28 D 14/25/25 18-/18
· . -· .. -----------------------------with lieht to olive cray mottline -
'1+\·t\ -weathered plutonic clut - 29 0 14/24/25 18-/18· "\.'-' -..

----------------------------- -
· . cradine to yellowiah brown (10YR 5/4) with lieht olive cray

mottline -
.~· . - 1>-= . 30 15/18/30 18-/18'· .

-·· '. -· .
50 Borine ~ermina~ed at 50 feet.

- Free croundwater encountered at 48.5 feet. -
- -
- -
- -
- -
- -
- -
- -
- -

,,~--
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-19 Sheet 1 of 4

Boring Location: 1829 Camino Palmero I Elevation and Datum(feet): 512.0

Health and Safety: - Date Started: 9/10/92 Date Finished: 9/10/92

Drilling Equipment: Failing-l0 Total 50.0 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of
30 Depth to

Samples: Water (feet): -
Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

SamDles
;,l C u

II'R '0"
~"

01 -0 - ;,l ;,l
+-+- 0 (/)l/l- ca+- L 3+- L ... "'" L~

C L- Ul/l+- o- J II II ;,+- UJ~Q.II 0 Description (/) .... 0:5 Q. OC > 0"
~l ... c '",1111 ~ -;, 0 a~ CII

00 ~-u ;,l ceO a::'" P;,;:; "'II+- u- II ;, I- U -+- -e- ... (!) z U II Oc D_
..J a:: 0 :1:0 ~I-

U-v
SILTY SAND; yellowish brown (10YR 5/4); dry, medium SM Qal

- den.., fine- to very eoarae-fl'ained aand, trace cravel,
non pluUe finea, muaive, very friable

- -
- -
- -

- -
- -

- -
- -
- -
- -

5- -
11> 8/9/9/ 13-/18r:-'

- ': '~ -
, , ,

-0:-- -
- '-' C -

2D 16-/1810/10/10

-~ " -
O·

- - -
~~- .. - D 10/12/13 1r/183

- , , -
- " i. -
-0 ----------------------------

brown (7.5YR 4/3) to yellowiah brown (10YR 5/4), -
SM/SC D

-=-r,
4 12/10/11 W/18

inereuing fina, eohaive, 1... friable
IV
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-19 I Sheet 2 of 4

:Jl C u Samples
J:."

01 -0 - 'tJ"
+-+- 0 en 111- ~ ::Jl :Jl II~ CL- Description UIII+- 0- L :a+- L L""Q.QI 0 en Ill/II -C II : OC II C" ij~

~+- &&JJ:.
QIQI J:. ;:)-u 0;:) i -~ > +-C '''''c~ +- U- II IDO 0 O~ _II C:II

:Jl 0:"" -E- ... t!) £ I- U U -+-
..J II 0C: at-

0: C E:0 III-
U ID

I'v " ~, SILTY SANDj yellowilh brown (10YR 6/4); dry, medium SM Qal
_0': denae, fine- to very coane-crained land, trace cravel&.

'- non plutic finel, mUlive, very friable-'- '- - 1>----------------------------- 6 10/11/11 16-/18'O· " friable

- :. : ~ -
_- 0" -
0·""

- . ---------------------------- - 6 1> 12/12/16 13-/18'-'-c very friable, Ie.. finel (trace to lome)
-~.. -

-~,: -
1- . - ~-. , 16/16/17 14-/18'-. 7

-"";- :- -
15- '.. ~ -

- - - 1>- 8 11/12/16 14-/18

- 6.l: -.-- - --------------------------- -
_ " ',C more finel, lomewhat coheaive, 1... friable - 9D 16/16/18 16-/18--.- --0, " -'. ~

~ CLAYEY SAND TO SILTY SANDj yellowilh brown (10YR SCiSM
- ~ 5/4); llightly moilt to moilt, medium denle to denae,_

D 13/14/16 lr/18-. fine- to eoane-grained land, trace to lome very 10

- t'=; coane-grained land, trace cravel, llightly plutic -fmea, mUlive, weakly to non friable

-=: -
.~

20- - 11 1> 11/12/16 10-/18

.' . -
0'

. -
, - 1>12 12/13/12 17-/18'

'C? -
-

0, - 13 D 13/13/15 18-/18
" .

-
-
- 14 D 12/16/20 16-/18--"'J



= ne Eartb Tecbaoloo
.. Corpontioa .

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-19 I Sheet 3 of 4

:J\ C u Samples
.1:"

01 -0 - "0"
~~

0 enl/l- ~ :J\ :J\ II~ cc.- Description Ul/l~ 0- C. :3~ C. c.""Q.GI 0

ij~
UI.I:

GIGI .I:
en ... -c GI GI OC GI C" :J~

''''':;)- u 0:;) i Q. _:J > ~c
c~ ~ u- GI CD8 0 O~ _II CGI

:J\ a::"" -E- ... (!) i ... u -~
~ GI ~~

a-
a:: c II'"U CD

CLAYEY SAND TO SILTY SAND; yellowilh brown (10YR SCISM Qal

- ' , 5/4); llightly moilt to moilt, medium denle to denae,_
fine- to coarse-grained land, trace to lome very

, , ,
coarse-grained land, trace gravel, llightly plaatic---. 1>" 1\ finea, maalive, weakly to non friable SC 15 10/12/22 15-/1S

, '

CLAYEY SAND; brown (7.5YR 4/3)-' -
-k' ----------------------------- -

I":::::::: grades to dark reddilh brown (5YR 3/2), llightly moist,-e:: denae, fine- to coarae- grained aand, trace very - 1>, , coarse-grained land, medium plaatic finel, maaaive,
16 10/12/20 lS-/lS

- ...-:- poroul; paleosol -
:.--- -

- - 17 1> 15/20/30 lS-/lS"

- -'- -
~,

30-1--- -
~-I~ - D 27/30/25 lS-/lS' . IS

-----------------------------' lightening in color -
- ,

. -.
"

,

- , ' - D19 17/30/25 1r/1S
.- - -- " ----------------------------- -

, .. gradel to dark yellowish brown (10YR 4/4), lome very-' ,',,', coarae aand, trace gravel -
, .

- ' , - D20 14/1S/1S lS-/lS
-, , ,

· ..:....:.. .
--'-- CLAYEY SAND TO SANDY CLAY; dark reddish brown SC/CL

35-
..==-:- (5YR 3/2), very clayey, trace gravel; paleolol· '.' - D. ' 21 13/25/31 lS-/lS·- -

- -darker (5YR 3/2) interval -
~:

--:--: - D 15/31/32 lS-/lS22
- . , -
- -
~

----'"- - D 12/22/27-.-;;,.
23 1r/1S

.....-. ------------------------------ -.....-
gradea to dark reddilh brown (5YR 2.5/2 to 5YR 3/2),-:--:-.- ' paleoaol -

- - D lS-/lS"
'--===:

24 10/lS/3O
.,.. ,~.....,



Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-19 I Sheet 4 of 4

~ I: u Samples
.1:;"

Dl -0 - 'tJ"0 en 111- ~ ~ .,x+-+- - Description UlII+- 0- L 3+- L " L"" ~~~QI 0 +-~
QIQI .I:; en illiG 05 QI QI 01: QI C" 9] ;,+-

''''':;)- u ~ -;, > +-1:
c~ +- u- QI e ~

ID O 0 ox ",QI 1:"
~ 0::"" p¢ -E- ~ (.!) i .... U U -+-

..J QI QI 01: Ut-
0:: C J:O ., ....

U CD

.• <4 CLAYEY SAND TO SANDY CLAY; dark reddiah brown SC/CL Qal

- .~.'.
(5YR 205/2) to If'&yiah brown (6YR 3/2); pal_l -

- .....:- - 25 'D 10/25/36 18-/1S'

-~ ---------------------------- -
P.. grade. to dark reddiah brown (5YR 3/2)

- --.: -
.'.-;"

-I--.. - 26 'D 15/28/30 1S-/18-
~ CLAYEY SAND; olive If'&y .treab and patch_, overall SC

-~o
grad_ to brown (705YR 4/3), trace weathered -plutonic clute, lOme coane-crained .and, muaive

- ~ . - 27 1> 20/3O/5fJ 18-/1S
_I-'~@ -
-

45- .- -
~. - D~ . 2S 22/26/28 18-/18

- -
~.

-
~·.O
().' CLAYEY SAND TO SILTY SAND; yellowiah brown (10YR SCISM 29 'D 16/25/42 1S-/18

5/4) _ - -

.. :q
£:C -

.:-: : - 'D 16/25/36 1S-/1S. 30

-.-,.
1-:---:- -...:........

50 Boring terminated at 50 feet.
No free groundwater obaerved. -

-
-
-
-
-
-
-

-
ct:..,.,



=The Earth Tech.oJ.J
.. CorporatioD

Metro Rail - Los Angeles
i

Project Name:

IBoring Number: B-20 ISheet 1 of 4
,

Project Number: 92-2038 ---
Boring Location: Camino Palmero I Elevation and Datum(feet): 509.5 ,

i

Health and Safety: Date Started: 10/7/92 Date Finished: 10/7/92
;-

Drilling Equipment Failing F-I0 Total 50.0 Depth to
Depth (feet): Bedrock(feet):
Number of Depth to I

Drilling Method: HSA 30 i
Samples: Water (feet): !

I

Boring Diameter: 8" Completion Information: Grouted to Surface I
Hammer Information: Logged By: Checked By: !
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill i
I
!

Samples
;)l c 0 " '0"m -0 - ;)l

;)l ~~.J:." 0 (I) C/I.- m~ t.
3~

t.
>:~

e to
~~ - Ul/l~ 0- QI QI QI

0" ='~ ~.J:.IQ,cu 0 Description (l)1lI1l1 -e ..0 Q, oe > O~ 6~_~
~e e'"'CUCU .J:. E -=' 0

0'" ;:)-0 0;:) ;)l
1D 0 0::'"' l/lcu _cu

~ u- QI =' ~ 0 ._~ mE''"' .- z U QI QI'-'
°e.... t!) 0 QI-

...J 0:: E:o ID~
U

n
V SILTY SAND; dark yellowiah brown (10YR 4/4), dry, 8M Qal-

~,' medium denae, fine- to eoane-crained aand with -
0-:-

aome very eoane-grained aand, trace cravel, trace
eobblea (plutonica), non plutie fina,mieaceoua, -

, - mauive, very friable- .
- " -

.D
, . -'-...c ' , - -
.' -.--
o ' , -

.~-. -
_::c;' -

..- " -.0;.
o •• ~

5- " , -
10 9/12/12 17"/18' 7:49

- --:
''':0, -
~

-' . -.'

o' - - 20 10/15/11 15"/18. :
I' "

,','0 -- ,_ o. , -•
, ,

30" CLAYEY SAND; dark yellowiah brown (10YR 4/4), dry, SC 8/10/12 12"/18
~, 0 medium denae, fine- to eoane-crained aand with verx.

, -.:.. .- eoane-crained und, low plutieity clay ,
, ,

'. -
. -
' .. SILTY TO CLAYEY SAND; aee below SM/SC 41> 9/9/12 14"/18 7:59

n - "

>v
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-20 I Sheet 2 of 4

::7l c: 0
Samples

~"
0) -0 - 'tJ"

~~
0 (/)U\- O)~ ::7l ::7l CIlX C:l.- Description UU\~ 0- l. ::J~ l. l.""n. Ol 0 (/) IIl1lS -c CIl CIl oc CIl >.~ ::I~ l1J~

OlOl ~ ;:)-0 0;:) .IJ _::I > 0" ~c '''''o~ ~ n. ox
5~~ U\Ol CCllu- Ol E ::7l ID O 0 a::"" -E.- ... (.!) ::I .- U 0 -~

-I Z CIl 0C: 0)-

a:: 0 r O Ol'-
n U ID

JV 0 SILTY TO CLAYEY SAND; dark yellowilh brown (10YR SM/SC Qal
- : -4/-4). dry, medium denle, fine- to coarse-grained lanti

with very coarse-grained land, with thin, cohelive,
0 le81 friable intervall- -. - 5'0 9/10/15 15"/18

#I- . , -
- ., . -
- " ",ep.

cohelive interval - 6~,.:0..:.::: 10/12/12 18"/18
_ 0,:": -. "'. --: .: -
-'- ,- - 71> 11/13/15 1-4"/18 8:10.-
, -- .!

15- " . -
--~

-~ . cohesive interval -
81>--:.-

9/9/9 13"/18-
, , -~,

'.-- : -
.-'~.

- 91> 8/8/U 15"/18-'- . '

: . - --
'= --

- -
•
~, : ------------------------------------- - 1)- dark yellowi8h brown (10YR -4/-4), llightly porOU8, increasing 10 7/8/10 U"/18-.:..

clay content, trace gravel, les8 friable::::::: -: -
...--\-.::: --

20- -
11 1> 8/11/10 H"/18' 8:30

~" -,-'"
::r:-=., ---.,.':. - 1>------------------------------------- 10/12/12"'" grading to brown (7.5YR -4/-4), increasing clay content

12 16"/18

., -.
: '

. " -
: -

=-- CLAYEY SAND; brown (7.5YR -4/-4), llightly moist, denle, SC 13 1> 6/8/11 13"/18... . fine to very course land, trace gravel, porOU8, clayey _

~

: :'" -
:'-:.. : - '0 9/8/16 18"/18; 1-4

..... , . '..."
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBOTing Number: B-20 I Sheet 3 of 4

:JI c u
Samples

.r.""
C) -0 - QlX "0"".... "" 0 (1)1/1- 0)+- :JI :JI c:t.

a. QI - Description UI/I .... 0- t. 3+- '- +-,.., t."" w.r.
QJQJ 0 (1)111111 -c QI QI 0C: QI 0,.., ij]

~+-

'''''.r. =>-u o=> .t:l a. -~ > ex .... c: C:QJo~ .... u·- QJ e :JI CD o 0 Q:'-'
I/IQJ -- e-- It- (,!) ~ .- u U --+- C)--..J Z QI 0 oC: QJ'-Q: J:O

U CD

· ~
CLAYEY SAND, grade. to dark reddi.h brown (5YR 3/2) at SC Qal

2.5', increaaing day content, trace root., paleo.ol -_....
""'=..... - 16 15" 9/16/16 14"/IS S:45.re:-:-

r.

~~ -
-.'· .: .. -• .,
.' - 1>·'." 6/12/17 IS"/IS.. 16

-~ --0" .0 ,
-- -- -

--------------------------------------- - 17 15" 11/1S/24 lr/IS
· . grades to dark brown (7.5YR 3/2). increaaing .and content,

--.' 0 abundant root. -
· .

30- dark brown to brown (7.5YR 3/2 to 4/3), den.e to very -
0 .. dense, fine- to medium-grained .and••ome very

coane-grained .and, trace angular (favel (up to I" - 1>- IS 11/1S/25 18"/1S S:57
: diam.), medium plaatic day, trace roots; brown below•. 30.5, increasing gravel content -• ·· ·.: -"

~.~

~ ------------------------------------- - 19~ 19/25/2S lS"/IS+s-:r grade. to dark reddish brown (5YR 3/2), decreaaing - -
1:.... · coane-grained .and, increasing day content, paleo.ot"

~-: -
.~ • I:

-." - f-
~.;;'- 20 D S/IS/23 IS"/IS......... -•'"l.;

-, .' ---..........
35- .... - 0

-~~..;- 21 17/27/39 IS"/IS
-...._~

- '\.!'.::' -..'-
\0 •...:;:- .." ----------------------------------------- -

~
" grade. to brown (7.5YR 4/3), .cattered weathered plutonic

22 20/30/45 IS"/IS 9:20
•- . .- dast. to .mall cobble .ize -~ ..., .

- : ., -
:0

- " - 1>- ,
23 13/26/40 lr/IS

- 0--; -
.,.
- 0 --_.

.' - - D 23/35/50 lS"/IS
.

24
11'\

~I ••-rv



= The Earth Techaology
__ Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-20 I Sheet 4 of 4

~ c u Samples
.s="

m -0 - '0"
+-+- 0 enUl- Dl+- :Jl :Jl

QI~ cc..- Description UUl+- 0- c.. 3+- c.. c..'"a. QI 0 ... '" w.s=
QIQI en .. ", -c QI QI OC QI

0" ?;] ;:,'" ''''o~
.s= ;:)-u 0;:) .0 a. _::s > a~

... c CQI+- u- QI E :Jl 10 0 0 0:::'" c~-:;
UlQl -E.- ~ (,!) £ ~ u u ._ ...

...J QI oC m·-
0::: 0 1: 0 QI~

U 10
~, CLAYEY SAND; brown (7.5 YR 4./3), .lightly moi.t, den.e SC Qal,

-. t) to very den.e, fine to medium .and, trace to .ome _

- very coane .and, .caitered, weathered plutonic club--- to .mall cobble .in - 1)· - 25 25/33/50 IS-/IS 9:37,
;.... -
0_. -- - --------------------------------------

0 grade. to brown (7.5YR 4./4.), increuing coane-grained .and-... and gravel content - 1) 30/35/4.0 lr/IS- 26- -.-0 -
•: - --

0 - .-
=-- - 27 1) 25/50/60 15-/1S
~

-,
0

." --45- - · -
·· -c - D0 2S 35/4.3/32 18-/IS' 10:03- -.. -friable interval -·-
0 -
~ D

- · SILTY SANDi yellowi.h brown (10YR 5/4.), dry, den.e, SM 29 1) 25/30/4.7 l4.-/1S
0 - fine- to medium-grained .and, trace coane-grained _ . -·· .' .and, trace to .ome gravel, trace cobble, friable

· ~ -·
· - 0 25/2S/33· 30 15- /IS

·- -. .
-

, .
50 '. . In·l'7

Boring terminated at 50 feet
No free groundwater encountered. -

-
-
-
-
-

-
-
-

rr--



=The Earth TeclaaolOCJ
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-22 Sheet _1 of _5_

Boring Location: Camino Palmero on Franklin Al'e I Elevation and Datum(feet): 490.0

Health and Safety: - Date Started: 9/9/92 Date Finished: 9/9/92

Drilling Equipment: Failing-l0 Total
60.5 Depth to

Depth (feet): Bedrock(feet): -
Drilling Method: Hollow Stem Auger

Number of
37 Depth to

Samples: Water (feet): -
Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samoles
:Jl c u

QI'R 'tJ".1:."
01 -0 - :Jl :Jl0 (/)1/1- 01.... '- '- '-v c,-........ - Ulll .... 0- QI QI 3 .... QI

ij~
:2 .... 111.1:.a. QI 0 Description (/) III III -c .0 a. Oc :> 0" .... c ~'"'QIQI .1:. e _:2 0 ox

00 ;:)-u 0;:) :Jl ceO 0::'"' IIlQl .- ~.... u·- QI :2 .... U - .....- ... (!) z U QI Oc 01._
...J 0:: 0 Z:::o :: ...

- u
v asphalt

- base Courae -

SILTY SANDj dark yellowi.h brown (10YR "/")j dry, SM Qal

- medium denn, fine- to very coarae-grained land, -trace lI'avel, non plastic finu, maalive, very friable

- -
- -

- -
- -
- -
- -
- -

S- · .. - 1D 7/7/9 14"/18~ ..
-.- . -

- ':-;'" -
- :.~ - 2D 8/8/9 1Ii"/18~'.'

0.< -· ... -.. , -.-
+.q - 3D 8/9/12 14"/18" .. --· .- -
D~··· . -

41> 10/12/12~ 16"/18-.v



=The Earth TechDoIGl),
.. CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-22 I Sheet 2 of S

:Jl C u
Samples

~"
lJl -0 - "2'L0 cnlll- CIt+- ~

~
.,~

+-+- - Description U III+- 0- to 3+- to to""Q.GI 0

ij~
&&I~

GIGI cnllllll -c GI GI oC GI 0"
:»+-

'''''o~
~ :>-u 0:> .c Q. _:» > O~

+-c CII+- u- GI E ::Jl 10 0 0 _II- ~ CD i .- U U et:"" -+- -E
..J GI OC G-

et: 0 J:O 11'-
~ U CD

I'V - SILTY SAND; dark yellowiah brown (10YR 4/4); dry, SM Qal, '0 medium denae, fine- to very coarae-grained aand,-'- trace gravel, non plutie fin.., muaive, very friable -
- -, - 6 1> 1/10/13 14-/18'

-' -:- -
, - --~·C

-' " - 6 1> 7/7/10 16-/18- , '

-'. " -

-~:: -
-.".. "'"": - 71:> 6/6/8 16-/18
...
'." .. SILTY TO CLAYEY SAND; brown (7.5YR 4/3), friable SM/SC. ,

15- , . -
_.-, . - 1> 6/6/6 12-/18'8
~-r-:- . ----------------------------- -

-.: grad.. to dark brown (7.5YR 3/2), friable, pal_ol- ::- -
-:..,..:- - Q 1:> 8/8/Q 1r/18- -
-' - -
- ------------------------------ -

lightening with depth, becoming brown to yellowiah brown- .. " (7.5YR 3/2 to 10YR 6/4) - -
7/14/14 1r/1810 D

-'.'-' . -..~-- . -'-....
20-~ gravelly interval - 'D 13-/18O' .C 11 15/15/23

- '0 -
C!OO -o.'~

-6:9 ----------------------------- - 1> 30/30/17 14-/18
brown (7.5YR 4/3), becoming very friable

12
- .'OC -0: .

. C)" -'0.:0
-:-:- CLAYEY TO SILTY SAND; brown (7.5YR 4/3) to dark SCISM 13 D 12/13/13 16-/18--.;..... . brown (7.5YR 3/3), aomewhat friable, paleoaol -
- -
~

' . .:....:. - D14 11/12/12 lr/18
I .... r-.,



= The Earth Techaolou
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number. 92-2038 IBoring Number. 8-22 I Sheet 3 of 5

:Jl C u Samples
.r:."

01 -0 - II~ ~"0 (1)1/1- at+- ~ ::Jl+-+- - Description UIIl+- 0- L ::J+- L L'V l&J~Q.C11 0 (l)1D1D -c CII CII OC cu ~~ :::J+-CIIC11 .r:. ~-u O~ .D _:::J > C" +-c ,'V
c~ Q. O~

e~~
c.+- u- QI E :Jl CD O 0 0:: 'V .. CU -E- ... (!) :::J U U -+-

..J Z I-
QI ~5

11-
0:: C III-

U CD
.- CLAYEY TO SILTY SAND; brown (7.5YR ./3) to dark SCISM Qal

, , brown (7.5YR S/S), IIOmewhat friable, pal_ol -:-:.....
~

charcoal fleckl at 26 feet
very coarae, relatively dean SAND, trace to lome finea, - SP/SM 15 1> 12/12/12 12-/18' '· , trace JRvel, very friable -

.' -clayey interval, SILTY SAND below -
, ,

-
8M 1> lS/1S/16 IS- /18'16

~ -clayey interval -
~ -
---"-
, ~ 0 - 1>"':'....:... 17 16/16/22 1.-/ltl
P .- -

7"'0
30- ,--:- -

"
, ,

" SAND TO SILTY SAND; brown (7.6YR ./S) to dark brown SP/SM 18 1> 2./20/26 16-/18
- . '

(5YR 3/.), medium- to coarae-crained relatively
, . clean land, trace to lome finea, trace JRvel (moaUy
, . weathered plutonica and rare quartsite), very friable
, .

- , - 1> 17/22/2S 18-/1819

~
- -- -clayey interval -

, . '
- ' - , -very coane land interval -
-F? -clayey interval - 1>· 20 18/21/25 1.-/18

-~' -clayey interval -
~ -· ,

35- '. - - . 21 D 25/33/30 16-/18

-
-.. ,

. - 1>' ,
22 20/25/26 16-/18, '.' . ~ . -

,',

-' . -clayey interval -
~ -

23 D 21/25/26 16-/18

- ' , . -
, , --

- 2. 0 21/28/3fl IS-/18. .
.- : ..

..v



=The Earth TechDolOlJ
.. CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-22 I Sheet 4 of S

:71 C u Samples
J:."

Dl -0
II X ~"++

0 (I) 11I- Dl+- :71 :71 C'"- Description UIII+ 0- '" 3+ '" '"""0. 11 0 (I) Ill/II -c II II oC II

ij~
::J+ UJJ:.

II Q1 J:.
~-u o~ i _::J > 0" +C ''''0. OX CIIo~ + U- II :71 IDO 0 0::'"

_II -E.- ... t!)
~ .... U U -+ Dl-...J II 0 OC

II""0:: :1: 0
U ID

SAND TO SILTY SAND; moderate yellowuh brown (10YR SP/SM Qal

-' 5/4), very friable -
I- '. -fine to medium .and interval, .ilty

- - - 25 1)- 20/25/21 16-/18· ..
- -weathered plutonic clut -
- '..@ -
-: : . - 26 1> 22/35/30 1r/18

-' -
- -
- - 27 1> 22/26/35 14-/18

b "(; -
45- 0 -weathered plutonic club -... ;C .

- - - ~ 16-/18'28 40/40/30

-
~.-

-weathered plutonic clut --+ i-
tt - 1>k-.--:"; 29 18/28/45 14-/18

-
., -

· .'. -
::/

-weathered plutonic clut - 1)-.lot 30 28/25/30 18-/18
.\t -' ...
. .' -· .

50- • to. - 31 D 15/25/20 15-/18.. -· .
: -clayey /.iliy interval -
~ - 0 18/32/80 W/18'... 32
· . -

· . -· .
- 1> 6-/6"· . 33 200

~4 -
-rravelly sone -

r,--' CLAYEY SAND; moderate yellowi.h brown to moderate SC 34 1> 17/35/4~ 18-/18
I •• .-"'-':'1 brown (lOYR 5/4 - 5YR 4/4)....



=De Earth Tech.alnu
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-22 I Sheet S of S

:Jl C u Samples

.1:."
01 -0 - '0"0 011\- at+- :Jl .,~

++ - Description UlII+ 0- t. 3+ t. l,.. t."'; Ct.
n. QI 0 UJ.1:.
QIQI 011111 -C QI QI OC QI C" ij]

::J+
''''.1:. ;:)-u 0;:) i n. _::J > +C

c~ + U- QI :Jl ID O 0 O~ 1II Q1 CII.- Ip t!) :i ... U U Q:'" -+ -E
-J QI oC 01-

Q: C J:O II'"
U ID

~ CLAYEY SAND; brown to dark brown (7.5YR 4/3 - 7.5YR SC Qal

- 3/4) -
.1-;= - 1> 11/28/28 16-/18~ 35
I'=:::::
~ SILTY SAND; dark yellowilh brown (10YR 4/4), dry to SM.. , llightly moilt, denle, fine- to very coarse-grained- ..,' . land, trace to lome gravel -

. ,C?t' - D 20/28/35 15-/1836

- ,':.'0 -
..,:..;. ,

I CLAYEY SAND WITH GRAVEL; brown (7.5YR 4/4) SC

- 37 1> 20/10/15 14-/18

-
~

-
60 r.-:-~ SILTY SAND with GRAVEL; friable SM

Boring terminated at 60.5 feet.

- No free groundwater observed. -

- -
-

. -
- -
- -
- -
. -
- -

65- -

- -
-

- -
- -
- -

-

-
- -

-
1.../\

v



= The Earth Tecbaoloo
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-24 Sheet _1_ of _5_

Boring Location: 1745 Camino Palmero I Elevation and Datum(feet): 486.0

Health and Safety: - Date Started: 9/10/92 Date Finished: 9/10/92

Drilling Equipment Failing-tO Total 57.0 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 35 Depth to
Samples: Water (feet): -

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samoles
::Jl c U

1II~ "0"".r:."
01 -0 .- ::Jl ::Jl

+-+- 0 en 1/1.- OI+- '- 3+- '-

~l
'-~ c,-- UI/l+- 0'- II QI QI ;:,+- UJ.r:.c.. QI 0 Description en ftl ftl -c .£l c.. oc > c" +-c '...,QIQI .r:. e -;:, 0 ex cQI

c~
;j-U O;j ::Jl ceO 0::"" c~-:;

I/llll+- U,- QI :! I- U -+- -e.- 'to tl)
U QI Oc 01_

..J 0:: C 1:0 QlI-
U

II)

v SILTY TO CLAYEY SAND; dark brown (7.5YR S/2); dry, 8M/SC Qal

- medium denae, fine- to very coarae-grained .and, _
trace to lome very coarae-grained land, trace gravel,

- non plutic finel, muaive -
- -
- -

- -
- -
- -
- -
- -
- -

5- -
11> 10/15/20 lr /IS'..

- - --
- ~~ -

..;......

2'0'. SILTY SANDi brown (10YR 4/S). very friable SM 10/14/16 14-/IS'

- -
O· -- .

-.:. t - SD 9/10/1S 16-/1S

- --
-, -_.

- . . - '0.:'. t 4 10/10/14 lr/lS
~

.v



= The Earth Tech.olOO
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-24 I Sheet 2 of S

::Jl C u
Samples

.I:. "
Ol -0 - '0"0 (1)1/1- UH- ::Jl .,X........ - Description Ul/l.... 0- L 3 .... L ::Jl L"'" CL

a. QI 0 (l)1lI1l1 -C QI Q/ OC QI 0" ij~
;, .... ~5QIQI .I:. :::>-u 0:::> .l» -;, > .... C

o~ .... u- QI E a.
10 0 0 OX Ill· C.::Jl 0::"'" -E- Ip U)

~ ... u u
_....

..J QI 05
g-

o:: 0 ....
• A ~u 10
IV SILTY SAND; brown (10YR 4/S), very friable SM Qal

.. -..

0.' - 6'0 12/12/14 16"/1S

-: ....0 -
.'

-, .. -. ..
" .

·'0· " .
6 1> 10/10/12 16"/lS

-
·,,:C

-- .. ,

, .
- .' - 1'0 16/16/16 IS"/lS

- .: :. -
15- : .. -

"- ' , -
S1> S/S/10 lS"/1S' .

-clean aand
~ SILTY SAND TO CLAYEY SAND; dark brown (7.5YR SM/SC
'. '

S/2), alirhtly moiat, medium denle to denle, fine- to _-' ,
~. coane-(1'ained land, trace very coane, trace (ravel,

-~ muaive, friable, paleolol -
9'0- S/10/10 IS"/lS

1:--' - -- -
- -
-

-, . ' . -
~ 10 15" S/10/14 IS"/lS

- "~ -'--

-. .' , SILTY SAND; brown (7.6YR 4/S), friable -, ' SM

20-
~.: -

11 D 22/1S/10 lS"/18

- -+ •.- • -
,;.." .-

.". : SILTY TO CLAYEY SAND; dark yeUowilh brown to brown SM/SC
-.' .~ (10YR 4/4 to 7.5YR 4/4) - D
-P,··i

12 16/25/SfJ 16"/lS

-Icattered (1'avel -
: • -t

-' .'. '. -
f---= .- .- -: , - 13 1> 16/27/13 16"/18

-0~~ -weathered plutonic clut > 2.5-inch in ain -.-
-' ." -1-.-. ,

- -:-: . - '0 17/17/16 16"/18'- 14
IA~.... ."



= The Earth TechDolOlJ
.. CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-24 I Sheet 3 of 5

::Jl c: u Samples
~"

0) -0 - '0"+-+- 0 (1)11I- O)+- :Jl :Jl II X c:t.- Description U III+- 0- t. 3+- t. t.'"a.Q/ 0 ijj L&.I~
Q/Q/ (I) 111111 -c: Q/ Q/ 0C: Q/ C" ::J+-

''''c~
~ :::>-u 0:::> .D a. _::J > ox +-c: C:II+- u- Q/ e ::Jl COO 0 0::'"

.,.Q/ -e- ~ (,!) £ .... u U -+-
.J Q/ 0C: 0)-

0:: C J:O Q/ ....
U co

1-=",,:" CLAYEY TO SILTY SAND; dark brown (7.5YR 3/3), SCISM Qal

.,.-..' porou., pal.OIol ---..:.- .. - 15 D 20/20/21 18-/18

-
--. ----------------------------- -

I· ...z grade. to brown (7.5YR 4/3), .ome very coane-grained
.and, .cattered gravel, poroUi - n16 20/32/22 18-/18

- -.. . .
-
- 17 to 17/17/25 15-/18..
-..

30- . . -..
0·'

- .'. c - to 18-/18'18 17/17/22
- O' : -

-gradational

O· SILTY SAND; brown (IOYR 4/3), .lightly moi.t, denae, SM
- .'.C

fine- to very coane-grained .and, trace cravel, non _
to 16/17/20 13-/18plutic finel, mu.ive, poroUl, .omewhat friable 19

O' . -- -
:0

- (). , .

- .(;j .- - to. 20 18/20/25 16-/18. .
- ·0

- '_C
.', ~ -
'0

35-O· - 1>. ,.
21 20/20/20 Ir/18'.' <;,

.) .' , -
·0
Q.··O· -
O' - 1>.' 22 10/16/16 14-/18

Q.£ -
. CLAYEY TO SILTY SAND; brown (7.5YR 4/3), .lightly SCISM. .

moi.t, very den.e, trace coane- to very - tocoane-grained .and, trace gravel, medium plutic 23 10/17/2fJ 18-/18- - finu, mauive, pal_ol- -
...:... ..:..

~ -
-',.- - 24 to 16/24/40 Ir/18

.n ~
IV



=The Eartla Tecla.olOlJ
.. CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-24 I Sheet 4 of 5

:J\ c u Samples

~"
01 -0 .x " "~~
0 en 111- Ol~ " " c'"- Description Ulll~ 0- '" 3~ '"

",,,,
ll.QI 0 enllllll -c 1l QI Oc • ij~

:;,~ u.I~
QIQI ~ ;:)-u 0;:) §i -:;, > c" +-c ''''c~ +- u- QI e CD o 0 ox II Q1 c.- Ip (I) :;, U U 0::'" -+- -e

..J z .- QI oc a-
0:: c J:O ..-

U CD
.:::5 CLAYEY TO SILTY SAND; brown (7.5YR '/3), llightly SCISM Qal

_-:" moilt , very denle, trace coarae- to very -coane-grained land, trace gravel, medium plutic

- finea, mUlive, paleolol - rc25 32/50/50 18-/18'
.~

:~
-plutonic clut -

-
~

D~ CLAYEY SAND; dark reddilh brown (5YR 3/2) to moderate SC 26 35/'0/50 lr/18

-9 brown (5YR ,/,), paleoaol _.-- ' . ->-.
-::;: - 27 rc 17/20/37 18-/18'=- ----------------------------
-~. gradel to brown (7.5YR '/3), lome coane- to very -

'"':::=l-
coane-grained land below

45- --
-- - 1>~ 28 38/50/67 18-/18

- '. -
~--r -
I-

~,
SILTY,TO CLAYEY SAND; brown (7.5YR 'I') with friable SM/SC 29~ 35/'5/60 15-/18

Interval _ . --. ,-,. '.
-."":"" -
f-

- , ..;... - D 32/35/38 13-/18'30

--=- -f-:-"- -clayey interval
-' -
~:'

50- . ", - 31 D 25/35/'3 15-/18'
-, -
-~ -, .

- - 1> 28/36/'5 12-/18'32

- - -"-

- .-
"
. .

-z:::::: - SS D 30/35/30 1-/18-, .
- " " : -friable -.

..,.- " CLAYEY TO SILTY SAND; reddilh brown (5YR '/3) SCISM--.=:;:-,
- D.-;-

M 28/30/35 15-/18~
rr--



~. CLAYEY TO SILTY SAND; reddish brown (5YR 4/3)

~
~
~ -----------------------------
:.....--' grades to brown (7.5YR 414)

-1--'
..:---:. .-.

Project Name:

Project Number:

::n
.c'"'

CJ)
0+-+- -Q.GI 0

GIGI .c00 +-.-
.J

Metro Rail - Los Angeles

92-2038 IBoring Number:

Description

-
-
-

c
-0

(J) 1/1.­
UI/I+­
(J) 111111
::l- Uu­...
SM/SC

=The Earth Techaolou
.. Corporatioa

B-24 I Sheet S of S

u Samples
- GI~ "D"Ul+- :Jl
0- c.. 3+- c.. :Jl c..'"' cc..
-c GI GI Oc GI +-~ :J+- w.c

0" 9] ''"'O::l .co. _=' > O~
+-c CCIIGI e::n IDO 0 a::'"' pc IIICII -et!l :il- U U -+-

GI GI oC Ut-
a:: 0 :1: 0 GIl-

U ID
Qal

35 1> 21/23 11-/12'

-

-

-

-

-

60-

-
-

-

-
65-

-
-
-

-
-

-

-

-

-

'v

Boring terminated at 57 feet.
No free groundwater obeerved. -

-
-
-
-
-
-
-
-
-

. -
-
-

-
-
-

-
-
-

-

-

-



=The Earth Tecbaolou
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-27 Sheet _1 of 4

Boring Location: 1745 Camino Palmero I Elevation and Datum(feet): 474.5

Health and Safety: - Date Started: 9/3/92 Date Finished: 9/3/92

Drilling Equipment: Failing-l0 Total 54.5 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of
33

Depth to
Samples: Water (feet): -

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samples
:Jl C U

QI~ ~"
J::."

01 -0 - :Jl :Jl0 (/)111- 0I+- L 3+- L

ij~
Lv Ct.+-+- - Will+- 0- QI QI QI ='+- U1J::.Q.QI 0 Description (/)111111 -c .a Q. OC > c" +-c 'vQIQI J::. E -=' 0 ax CQI

c~
:;)-u 0:;) :Jl ID O 0::: v l/IQI+- W- QI i- .... U -+- -E,- W QI 01_

...J 'to tD C Oc :: ....0::: 1:0
W

~

v SILTY SAND; dark brown (10YR 3/3); dry, medium denae, SM QaI

- fine- to very coane-grained land, trace gravel, non _
plaatic fines, maalive, roots, friable

- -
- -
- -

- -- -
- -
- -
- -
- -

5- - 10 40/1S/13 S-/1S-
-, .

-, : ", -
, ,

-', ':.. -
-, ' - 2 0 6/10/10 1r/1S' ,

"- " -. -. ,

- :' -
".

-," - 0' ' 3 10/16/13 14-/lS

-,':,: ',' ----------------------------- -
.- " brown (10YR 4/3) to dark yellowilh brown (IOYR 4/4), very

, - ~~ -
, .

, ~- : ',' - 0 S/16/17 16-/1S. 4
~ , .

• v



-

SILTY SAND; moderate yellowi.h brown (10YR 5/4); dry,
medium den.e, fine- to very eoane-Il'ained .and, _
trace Il'&vel, non plutic finea, mauive, rooia, friable

Project Name:

Project Number:

:Jl

J:.'"
D
0

~~ -Q.GI 0GIGI J:.
c~ ~-...J

I JV

-

-
- ~'/

·/ot
- (~... I' :-:-. -plutonic e ut

, . '

-'

- ':-.~,
- .._.­

- .
- .

15- ",

Metro Rail - Los Angeles

92-2038 IBoring Number:

Description

-
-
-
-
-
-
-
-

C
-0

(/)1/1­
UI/I~
(/)1lI1l1:)-u

U'-
~

SM

=The Earth Techaolou
liiii Corporatioa

B-27 I Sheet 2 of 4

u Samples
- II~ '0'"m+- :Jl
0- t. 3~ t. :Jl t.'"' ct.
-c GI GI OC GI C'" ij~

='~ uu:
0:) ..a > ~C ''"'Q. -=' O~ CGIGI e :Jl 1D 0 0 0::'"'

_II -e(.!) =' ~ u u -~
Z GI oC D-

o:: C 2: 0 GI~

U ID
Qal

51> 8/13/14 1r/18'

71> 12/12/10 1r/18

1--' SILTY SAND TO CLAYEY SAND; moderate brown (5YR SM/SC_== 3/4) to moderate yellowi.h brown (10YR 5/4), _
inereuin& clay content, paleoaol

8 1> 10/11/17 16-/18

-(:--
-: 1..;.) -Ieaitered Il'&vel

- -'
20-" .

-~ .'

-0 ..

-b ~C -.eaitered Il'&vel

:.0

~'6
,~ ,

-'
~ CLAYEY SAND; moderate brown (5YR 3/4), lightens
~ downward, paleoaol

1_. ~

-

-

-

-
-

-
-

- •

-
-
-
-
-
-
-

SC

-

1015" 17/23/25 15-/18'

11 D 20/27/30 18-/18

12 D 25/30/38 16-/18

131> 20/27/35 18-/18



=The Ear!b TecbaolO&J
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-27 I Sheet 3 of 4

:Jl C u Samples
&."

01 -0 .,x "0"
~~

0 (f) 1/1.- OI~ ~
~

afi~- Description UI/I~ 0- L :J~ L L"";
n,QI 0 (f). III 0:5 QI QI oC CII c"

9~
:J~QIQI &. ~-u i ~

_:J > ... C
,...,

c~ ~ u- QI CD o 0 ox
p~ -" C.- ... (!l

~ t- U U
a::...,;

-~ -E
...J QI QI OC 01-

a:: c 1:8 .,t-
CD

~
CLAYEY SAND; moderate brown (5YR 3/4),lilhten. SC Qal

K downward. paleoeol -
I
P - 15 15" SO/SO/40 1r/18Ir== --------------------------- -- grade. to moderate yellowi.h brown (10YR 5/4) to dark
- yellowi.h brown (10YR 4/2)

~ -
~ 11/24/SO- 16 14-/18

--
- --

SILTY SAND TO CLAYEY SAND; moderate yellowiah SM/SC 11 1> 18/SO/33 18-/18- brown (10YR 5/4), intermittently friable -f-

30- f<c=: -

~ - 18~ 15/11/25 12-/18
f-- -cohe.ive interval -
~ -
I-

-- - 1>.' 19 15/25/25 14-/18
-, -. --

t;)~, -gravelly interval. friable -
<D -

20 1> 27/23/25 16-/18
~.

, , -
, . -friable interval, medium- to very coane-grained clean .anet

35- " - D 27/18/50 14-/18
~

21

~
-coheaive interval -

, 'Q -
00

-gravelly interval - DQ~c5 22 28/30/38 14-/18,0,
"~ -

I
~. :.

-very friable, very coane-Jrained clean aand -
. '

~
-coheaive interval - 1> 20/45/37 18-/18'23

~

, CLAYEY SAND; moderate brown (5YR 4/4 - 3/4); dry to SC
~..:-.. .lilhtly moi.t. very den.e, fine- to coane-grained _
~ SCf = .and. trace to lOme very coane-grained .and, low to

-~
medium plutic finea, mu.ive, paleo.ol - ~

f~
24 35/63/80 18-/18',-

IV



=The Earth TeclaaolOU
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-27 1Sheet 4 of 4

::J\ C 0
Samples

~"
DI -0 -0 Cl)1Il- ~ ::J\ .,X " "+-+- - Description UIIl+- 0- L 3" L ::J\ L'" &51:n. QI 0 CI) •• -C QI QI OC QI

..,.
~ ..QIQI ~ :>-0 0:> .on. -~ > c" ~] .. C ''''c~ .. U'- QI E::J\ ceO 0 OX IlI C1l CCIl.- f+. (,!) i'" U 0 0::'" Pi..;; -+- -E

..J CIl oC DI-
0:: C J:O .....

U ce

~
CLAYEY SAND; dark reddilh brown (7.5YR 3/3); dry to SC Qal

-cs=. llightly moilt, very denle, fine- to coarae-grained -land, trace to lome very coarae-grained land, low to

--' medium plutic finea, mUlive, paleoaol - 1>- 25 42/65/70 18-/18
1== -----

- - -
;..--,

- -:- - 26 1> 50/85/104 18-/18--
- -.:..... -
I--
~_F-:- -p,

CLAYEY TO SILTY SAND; dark brown (7.5YR 3/4) SCISM 27 1> 25/40/60 18-/18
.' -· -

45- - --
----------------------------- - D 30/55/75 16-/18D '. brown (7.5YR 4/4) below 45.5 feet

28
I -gravelly -p 1:

..0 -
- - 29 1> 32/42/50 15-/18- --, .
-'.. -

- D-' 30 17/30/55 13-/18-
- -.-

-· .. .· ,

50- ' •••4 - 1)-31 40/50/30 16-/18

~ .C
-

'''0 -gravelly interval -
p::<. - 1)-, . 32 35/30/45 lr/18
.... q -
P,.:O -
'0·' - 1)-33 35/50/25 lr/18. :'. : ---------------------------- -. '.

gradea to dark brown (7,5YR 3/4) to brown (7,5YR 4/4)
- ',.: :- -
· :

Boring terminated at 54,5 feet.
Irr No free groundwater obaerved.
"''''



Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-31 Sheet _1 of 4

Boring Location: 1745 Camino Palmero I Elevation and Datum(feet): 464.0

Health and Safety: - Date Started: 9/8/92 Date Finished: 9/8/92

Drilling Equipment Failing-l0 Total 54.5 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 33 Depth to
Samples: Water (feet): -

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-incb drop.

Grant Miller Paul Guptill

Samoles
:;,l C u II'R 'tJ".r:."
0) -0 - :;,l !,..0 en 11I- 0)'" L

3'"
L L~ C L...... - UlII'" 0- QI QI QI ;, ... UJ.r:.a. QI 0 Description i oC :> c"

ij~
'vQIQI .r:. en .." .. -c ~ -;, 0 a~ ... c
cQI

c~ ::>-u 0::> 1D 0 0:: v 1IIQ1... u- QI i .- u - ... -e.- ... eD
U QI °c

0)_
..J 0:: C 1:0 :l.-

U
v CLAYEY SAND; dark Jrayiah brown (10YR 4/2) SC Qal

- -
- -
- -
- -

- -
- -
- -
- -
- -
- -

5- · - - 1D
..... '

18/1S/12 18"/18,~.-
· - SILTY SAND; dark yellowiah brown (10YR 4/4); dry, SM
· , medium denle, fine- to very coarae-crained land,--:- . trace to lome very coarae-crained, trace gravel to -

- .:- 1/4-inch in lile, mulive, friable - D~" 2 6/8/10 12"/18
-, '- -, .

1-',

- "- -
-. - D 5/10/15 1S"/18. ' S

- . '':'" -
- .. -
~ ..

, , -- . -carbonate Itreaks - D 7/7/7 14"/18~ 4-'v



=The Earth TechDology__ CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-31 I Sheet 2 of 4

:Jl C u Samples
.J:."

Dl .- 0 - ~"...... 0 (/)\11- ~ :Jl :Jl II X CL- Description U\II ... 0- L 3'" L LV'Coli 0 ... ,... w.J:.
GIGI (/)11I11I -C GI

~
OC GI 0" 9] ~ ... ,V'.J:. ::>- u 0::> .!l -~ > ... c

o~ ... u- GI e 108 0 ox 11I 11 CII- ~ U) ~ ~ U 0:: V' pc _... -E
..J Z GI GI oC Dl-

0:: 0 1: 0 GI~

~ U 10
&V SILTY SAND; dark yellowiah brown (10YR 4/4)i dry, SM Qal

"':" medium dense, fine- to very coam-grained aand,- trace to aome very coane-arained, trace crave! to -
- . 1/4-inch in aiM, rnaaaive, friable - 51>-:-. 1/11/9 18"/18'

- -
'-'"

- .. -
--:

1>CLAYEY TO SILTY SANDi brown (1.5YR 4/3), paleoaol SCISM 6 9/9/11 8"/18".......- -------- ---;:: . - 11> 8/8/11 13"/18'.......
- -

15- · - -- .
-~..~ - 1> 8/10/11 14"/188
_.'--.; --.....- ----------------------------- -
: b. grading to brown (1.5YR 4/3 to 7.5YR 4/2)
"'-

- O· '.<: -charcoal fiecka at 17 feet - 1> 11/25/27 15"/18'9
- -- '~. -- .....

-~ . -Q'C
- 0- - 0 11/13/28-:-=' . 10 13"/18

.- -
· ...- -......

20- .':-'- -
1>-. SCISM 11 20/23/35 16"/18- - -

· .
"'- -
.;.:::: ----------------------------- - 0 11/35/50 16"/18- grading to brown (1.5YR 4/2), weak paleoaol 12
.~ --=-.-;--:-. -poroua -. ----
.~ - 13 0 25/60/80 15"/18..:-.-;-

~.-:-: -
~.

~
SILTY TO CLAYEY SAND; brown (10YR 4/3); Jl'avelly SM/SC

interval, weathered plutonica, abundant very - Dcoane-JI'ained aand below 14 40/45/30 15"/18
... r

..
~J



=The Earth TechaolOlJ
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-31 I Sheet 3 of 4

:J\ C u Samples

.r:."
I:» -0 - -g"0 en Ill-- I:»+- ::Jl .,:-:

~~ - Description UIII~ 0- L 3~ L
,

L"" &LIZn. GI 0

ij~
GIGI .r:. en_. -c .8 GI OC GI 0"

~~

'''''o~
;:)- u 0;:) §i -~ > a:-: ~C CII~ u- GI e m O 0 _GI- ~ U) ~ .... U U 0:"" -~ -&

.J Z GI oC D-
o: C z:0 II""

U m
SILTY TO CLAYEY SAND; brown (10YR 4/S); crave1ly SM/SC Qal

interval, weathered plutonic:a, abundant very -coarae-crained .and below
- , " . - 15 1> 18/S5/Sfl 1r/18'

.. -
-

DSILTY SAND; yellowi.h brown (10YR 5/4), friable with 8M 16 12/17/1; 16-/18
" cohuive interval.

~
-
-

- .. - 17 D 18/21/20 1r/18

-
30 ... SILTY TO CLAYEY SAND: yellowi.h brown (10YR 5/4), SM/SC

.omewhat friable - D.
18 15/20/25 14-/18.... '"'"';'" -

-;-

- . -
- , - D 18/18/22 IS-/18'_. 19---.,.. -

---;' CLAYEY TO SILTY SAND; dark reddi.h brown (5YR S/S)i SC/SM

=== .lightly moi.t, den.e, fine- to very coane-crained _

~ .and, medium plutic fine., porou., pal_ol

- 'D20 10/15/28 16-/18

-
,~

7....l. -
35-

.::=-
-=-- ----------------------------- -- 21 'D 20/SO/45 1r/18-- cradu to dark reddi.h brown (5YR S/S) to brown (7.5YR
....... 4/S) -
~

. ,...... -
-,-'- - D 10/SO/45 16-/18'. -.- 22
- --
- -:-:

-...:.-.- - D 20/S5/6fJ 18-/18'-- 2S

-r-.....:.. -
-~ -
-S ---------------------------- - D
~ crade. to dark reddilh brown (5YR S/3). paleoaol

24 22/40/55 18-/18
",
",



= The Earth Techaolou
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-31 I Sheet 4 of 4

::Jl C 0
Samples

.r::."
01 -0 - ~ 'tJ".... 0 (I) 1/1.- 01.. ::Jl l,.., II· CL- Description UI/I.. 0- L ::J" L L'"Q.QI 0 (I) III III -c QI QI oC QI =''' w.r::.

QIQI 0" ij] ''''.r::. ~-u O~ .D Q. -=' > ox .. C CII00 .. U,- QI e ::Jl ID O 0 I/IQI.- ... (!)
~

U 0 0::'"
_.. -e

...J ~
QI oC 01-

0:: C J:O QI~

U ID
CLAYEY TO SILTY SAND; dark redduh brown (SYR 3/3), SCISM Qal

- pal_ol ------- - 2S D 25/30/35 18-/18---:"'

-,- ,
SILTY TO CLAYEY SAND; brown (7,5YR 4/3) - SM/SC

-0"( -gravelly at 42 feet -
.. D

- .: ~ - 26 D 3S/45/40 18-/18--' - -· ,

· CLAYEY TO SILTY SAND; reddish brown (5YR 4/3) SCISM
r--..:... - D-. ,

27 25/40/50 lr/181-....:

-::: -
45-1-- -

'-
-" SILTY SAND; brown (7,SYR 4/4), somewhat friable SM 28 D 40/50/30 15-/18,

--" -
-. '-- -

· ,

-~.. - 29 D 22/25/38 14-/18·. , -- -
, ........

- -
~,- , . -

30 1> 2OO/S- 3-/5-.-:.
"- -,--

- ..- -

50- . I

-very friable - 31 D 25/30/35 15-/18·
- :..- -

- -
- -

32 D 10/12/19 14-/18
· .- -

, ,

SILTY SAND TO CLAYEY SAND; reddish brown (SYR SM/SC

- 4/3) - D- 33 10/28/30 lr/18'
-' . ----------------------------- -- ~ grades to brown (7.SYR 4/4)...
- . , -

Boring terminated at 54.5 feet.

"" No free groundwater observed,
JJ



Project Name: Metro Ran - Los Angeles

Project Number: 92-2038 IBoring Number: 8-34 Sheet _1 of --L

Boring Location: 1725 Camino Palmero IElevation and Datum(feet): 453.0

Health and Safety: - Date Started: 9/4/92 Date Finished: 9/4/92

Drilling Equipment: Failing-l0 Total
56.0 Depth to

Depth (feet): Bedrock(feet): -
Drilling Method: Hollow Stem Auger Number of 34 Depth to

Samples: Water (feet): -
Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

SamDies
:J\ c u

QI~ ~"
~"

0)
'-0 .- :J\ :J\

+-+- 0 en 1/1.- O)+- t.
3"-

t. ..-" t.~ Ct.- UI/I+- 0- CU CU CU ;,+- UJ~
Q.CU 0 Description (/)/11 III -C i Q. oC > 0" ~] "-c '-vCUCU ~ -;, 0 ox C cu
o~ :;)-u 0:;) :J\

ID O Q:-V p~-:::;
l/lcu+- u- cu ~ .- U -+- -e.- ... t.!l

U cu Oc 0)._
...J Q: 0 :1:0 ~.-

"
U

v CLAYEY TO SILTY SAND; dark bro.....n (10YR 8/8) SCISM Qal

-
-

- -
- -

, -
- -
- -
- -
- -
- - -

S- , - 1~ 5/9/10 18"/18'

-' -
..

- -
~

-f-' SILTY TO CLAYEY SANDi bro.....n (10YR 4/8)i .lightly - SM/Se ~ 10/11/11 12"/18'moiat, medium denae, fine- to very eoarae-crained 2

- , '- .and, trace to lOme very eoarae-crained .and, trace -
I,' . fine gravel, non pluUe fines, muaive, friable interval.
-~.. '

-' ... - 'D.- 8 7/8/10 9"/18"

- -. '

-, -. '

- .' : - ~ 13/8/6 10"/18.. 4-.v



=The Eartb TecbDOIOU
.. CorporatioD

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-34 I Sheet 2 of 5

~ C u Samples
.J:."

0) -0 -0 en 1/1- 0).. ~ IIX 'g'L.... - Description UI/I.. 0- L 3" L ~ L'"o.GI 0 ..'" UJ.J:.
GIGI .J:. en III III -c II II OC II 0" ij]

=," '\.'"
o~

;:)- u 0;:) ~ 0. -=' > ox .. C CII.. U- GI E CD O 0 _II- ~ (,!) =' ~ U U 0::'"
_.. -E

..J Z ~ II oC D-
o:: 0 2:8 II~

CD
.v SILTY TO CLAYEY SAND; moderate yellowish brown SM/SC Qal

-- (IOYR 5/4); llightly moist, medium denle, fine- to -very c:o.....e-grained land, trac:e to aome very- c:o.....e-grained land, trac:e fine gravel, non plutic: -. '-.:... finea, muaive, friable intervala 5~ 12/12/G 10"/18

'-'
;~~;;~-~~~;~;;~~il:~~h-~rown(IOYR 5/4) to moderat;

brown (5YR 3/4), paleoaol --
- 6 0 11/13/16 16-/18'- -

-
-c:harc:oal flak.. --

- - 70 24/2G/OO 16-/18
"'"--- --

15-~C -
-0.' -gravelly interval, inc:reuing day - 1> 23/25/25 14-/188

- .' -
--... --

- - - 'D 1r/18'9 14/20/3()- -- --
- .- -
f-
~

-=::.:. CLAYEY SAND TO SILTY SAND; moderate yellowiah SC/SM 10 'D 14/35/35 18-/18'
-. brown (10YR 5/4) to moderate brown (5YR 3/4), -paleoaol

- . -..
20- . - ~ 18/3()/35 1r/18'-7-- 11

- -. -
--. --'-=-= ----------------------------- - 1> 20/33/40grading to moderate yellowiah brown (10YR 5/4) 12 18-/18

- -
..
U~ SILTY TO CLAYEY SAND; moderate yellowiah brown SM/SC
'0' (lOYR 5/4) with gravel - 'D- .

13 25/30/30 IS- /18'

-0 .... -
- . <: -
-0.' C - 'D 18/25/22 1r/18'14

I ... ~....,



=The Earth Techaolou
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-34 I Sheet 3 of S

:71 I: u Samples

~"
Dl -0 - .~ 'tJ"

+-+- 0 (1)11I- ~ ::JI ::JI
~~- Description Will+- 0- L 3+- L L'"n. QI 0 enllllll 0:5 QI QI 01: QI

..,..
::s"QIQI ~ c" ~i .. I: ''''c~

::;)-u ~ §i
_::s > O~ 1:_+- w- ., e 1D8 0 lllQl- ... (!)

~
U 0::'" °i.;;; -+- -&

...J ....
QI 01: D-
o:: c %:8 QI ....

ID
0 SILTY TO CLAYEY SANDj moderate yellowilh brown SCISM Qal
-: (10YR 5/4) -- .- - 15 D 14/2S/1.5 18"/IS-

--:- --
- o' -

· 0 - D- 17/25/40 14-/1S.. 16

SILTY SANDj moderate yellowilh brown (10YR 5/4), friable SM--' . -
--of'

-~~ -weathered plutonic clut >4-inch in lile - 17~ IS/20/20 14-/1S--..::
- -••

30--' -. ......
-::::!- CLAYEY SAND; moderate brown (5YR S/4). pal_ol sc IS 15" 23/1S/24 18"/IS'--'-- -- :- .. -

- - 15" lr/IS'19 15/25/45
--- ---!..=::.: ----------------------------- -

--" (fadea to moderate yellowilh brown (10YR 5/4)
0- - D 25/25/45 W/IS-. 20

- 0- -.:--:
- - -

35- -. ~ - 21 D 41/60/70 18-/1S'-
-=- -

-~ ----------------------------- -:;;: cradea to moderate brown (5YR 3/4 - 4/4). paleolol
-~ - 15" 18-/1S'.:::;;;;; 22 35/60/65

- -----=:: -
--=
-~ - l> 32/38/40 IS-/IS23

-~ ----------------------------- -
· cradea to moderate brown (5YR 4/4) to moderate yellowilh- · brown (10YR 6/4) --- - D
~

24 IS/SO/38 IS-/1S
.",,,



=The Eartb TecbaolOlJ
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-34 I Sheet 4 of 5

::Jl c 0
Samples

.J:."
01 -0 - '0"0 en 11I- 01. ::Jl .,x•• - Description ::Jl &5,ZQ.GI 0 UIIl. 0- t. 3· t. .", t.'""

CII G1 .J:. en.llI -c GI CII oc GI 0" 9]
=,.

''"'':::»-0 0:::» i ~
-=' > .c

o~ • u- GI ID O 0 ox .. " c.,.- ... U) i .... u 0 0:'"" p¢ _. -Ii
..J GI ~ oc 01-

0: 1:8 ., ....
ID

, , .' :- CLAYEY SAND; moderate yellowi.h brown (10YR 6/4) to SC Qal- moderate brown (10YR 4/4)- -
- - 1> 26/40/3725 lr/18,--

-
,'-

- -
',-:- - 1>_. 26 26/25/32 lr/18',,- --· '-:- ------------------------------ -
~ grade. to moderate brown (6YR 4/4), paleoaol - 27 D 23/31/36 16-/18'-- -

45-~ -
.-.;;

DCLAYEY TO SILTY SAND; moderate brown (5YR 4/4) to SCISM 28 20/26/26 lr/18

- moderate yellowilh brown (10YR 6/4), .lightly moiltL.
denae, fine- to coarae-grained .and, trace to lOme

- -:-. very coarse-grained, low plutic fina, muaive
: -

-, ' ...:. - 29 D 20/22/20 14-/18-,
" , -- -

_..:....
- - -
- : ., - D.' . 30 21/30/25 16-/18
-; . , ' -·' , ,

-

50- · . - D 30/30/2831 16-/18

-

-
, , , , - 32 D 26/30/26 16-/18

, .
-
-

.'
· . - 33 1> 28/36/40 lr/18' , .

, ,

-
· ,

" . -
. ... . - -- 34 30/35/38 16-/18

cc " ,
"--



Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-34 1Sheet 5 of 5

~ C u
Samples

.&."
m -0 - "0"0 (J) 1/1.- m~ ~ II~

~~ - Description UI/I~ 0- L. 3~ L. l ..... L."" CL.
0. 11 0 W.&.
1111 .&.

(J) .11111 -c .8 II OC II C" ij]
~~

'''''c~
:::»-u 0:::» 0. -~ > O~

~C CII~ u- II E CD O 0 1/111.- ~ 0::"" -E... (!)
~ ... U U -~

...J II ~5
CI-

0:: C ....
U CD

- . CLAYEY TO SILTY SAND; brown (7.6YR 6/3), llightly SCISM Qal

- moilt, denle, fine- to coarae-grained land, trace to _
., lome very coarse-grained, low plutic finea, mauive

-:-- ..
Boring terminated at 66 feet.

- No free groundwater oblerved. -
-

- -
- -
- -

- -
- -

60- -
- -
- -
- -
- -

. -
- -
- -
- -
- -
- -

65- -
-
-
-

-
-

-
-
-
-

.",
v



=The Earth Teclaaoloo
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-38 Sheet I of 4--
Boring Location: 1725 Camino Palmero I Elevation and Datum(feet): 440.0

Health and Safety: - Date Started: 9/9/92 Date Finished: 9/9/92

Drilling Equipment: Failing-IO Total 54.5 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of
33 Depth to

Samples: Water (feet): -
Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samoles
:Jl c u

ClI'R 'tJ""
~""

01 -0 - :Jl Z....-+--+- 0 (I) 111·- Q-+- e.. :J-+- e.. e..~ Cc..
Q,ClI - Description U Ill-+- 0·- ClI ClI ClI

0"" ij]
:::J-+- UJ~

ClIClI
0 (I) III III -c ..a Q, oC > ox -+-c 'c'"~ ::>-u 0::> E ::JI

_:::J 0 IIICl1 ._ ClI
o~ -+- U,- ClI i ~ CD O U 0::'" -..- OlE.- U ClI °c...J ~ CD 0 ClI-o:: E:o CD~

U
~

v CLAYEY TO SILTY SANDi dark brown (10YR SIS) SCISM Qal

-
- -
- -

-
. -

-
-

- - -
-
-

5- - I'D 6/7/7 15"/18

.. SILTY TO CLAYEY SANDi brown (10YR 4/S), .li,htly SM/SC
.. moi.t, medium den.e, fine- to coarae-srained .and, _
O· low plutic fine., trace cravel, muaive, lomewhat

friable
2'D S/5/5 14"/18'

-
.' -

_' ..0'. - s"5" 5/9/17. 12"/18_:: 9
9-- -

-.., .
. ..
.. ----------------------------- - 4 "5" 12/12/25 15"/18'
'.- dry

.v



=The Earth Tech.alOU
lIiii Corporatia.

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-38 I Sheet 2 of 4

:Jl c: u Samples
~"

01 -0 -
~L0 (/)1/1- 01... :Jl ,. II~...... - Description UI/I ... 0- L 3'" L L'"Q.CU 0 ... '" LLI~cuCU ~

(/) '11111 -c: CU CU oc: CU c" ~i
:J'" ''''c~

~-u O~ .Q Q. _:J > O~
... c: c:cu... U- CU E :Jl CD O 0 0::'" Pi" "'cu -E- ~ Co!)

~ ~
U U

_...
.J cu oc: 01-

0:: c :1:8 II~

A CD

"" , , ' SILTY TO CLAYEY SAND; moderate yellowilh brown SM/SC Qal

- ,
(10YR 6/4) to moderate brown (6YR 4/4), llightly -moilt, medium den.., fine- to coane-grained land,

, , low plutic finel, trace gravel, mauive, lomewhat- friable - 6 ~ 14/17/26 14-/18'
_0, ' ( --------------------------- -

°
gradel to moderate yellowilh brown (10YR 5/4), trace to

-6 '~
lome gravel -

->c - 6 ~ 16/15/18 14-/18'_C!.. ,( -
'·0,

-6:/ -
-' " . ---------------------------- -

7 ~ 12/21/23 15-/18'. ' abundant coane- to very coane-grained land (SPISM)

~, CLAYEY SAND; moderate brown (5YR 3/4), dry, denae, SC- fine- to coane-grained land, trace very15- ,-...: coane-grained land, trace gravel, medium pluUc --- '..:.. fin.., mauive, pal_ol _
1> 18-/18'-, gradel to moderate brown (5YR 3/4) to moderate yellowiah 8 18/22/25

- -:- brown (10YR 5/4) at 16.6 feet -1-,

- -
---:- - 90 15/22/27 18-/18,-

. -
- =-- -
r--'r:::::- --'-_.

- - D10 12/30/30 15-/18
-' , -, .

.'''+
- ,~+ -plutonic elut > 2.5-inch in liroe -

, ,
~

20 SILTY SAND; moderate yellowilh brown (10YR 6/4), fine- SM 11 0 17/25/17 lr/18, .
. ' to coane-grained land, lome very coane-grained -. ' land, trace gravel, mUlive, lomewhat friable

-,' .. -
0" ----------------------------- 12 0 15/15/17 11-/18very friable -
,'.. :c -
'. ,

, ' - 13~ 20/25/20 lr/18'-0,' -
, '

'.. C -
0, :- .' ----------------------------- - 1> 16/17/30 14-/18'

extremely friable
14

,-~ , ,
-~



=The Eartb Tecbaoloo
.. Corpontioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-38 I Sheet 3 of 4

:Jl C u Samples
~,...

01. -0 - '0"0 en 11I- m+- ;,. .,:-:
~~ - Description :JI CLo.QI 0 UIII~ 0- L 3~ L

9j
L\J UI,c

QIQI ,c en 111111 -c QI QI OC .,
C"

::I~ ,'"00 ::>- u 0::> .0 0. -=' > 0:-: ~c CQI~ U,- QI e ID O 0 -QI- :Jl a:'" p~ -eIp UI £ ..- U U -~..J QI .,
OC D-

a: c J:O .,..-
U ID

.. SILTY SAND; moderately yellowi.h brown (10Yr 5/.), fine- SM Qal
to coarae-grained .and, .ome very coarae-grained -
.and, trace gravel, mauive, extremely friable.. - 15 D 3O/25/2fl lr/18P.· :

.0 -

CLAYEY TO SILTY SAND i moderate yellowiah brown SCISM
(10YR 5/.) with moderate brown (5YR 3/.) diffuae _

D 11/11/15 16-/18mottling, dry, very den.e, fine- to coane-grained 16
.. .and, trace gravel, mauive -

0.' -
.. - D~ 17 15/15/22 16-/18

::::: CLAYEY SAND; moderate brown (5YR 3/.),pale<»o1 SC

30- -
- D 17/25/35 18-/18"- 18

~

~ ----------------------------- -
grade. to moderate yellowi.h brown (10YR 5/.) to moderate

~O brown (5YR ./.) -...,...
- D 25/35/16 18-/180- 19

-- --..- --'- - D 18/.0/.0 18-/1820

-

----------------------------- -
I~ grade. to moderate brown (5YR ./. to 3/.), paleOIOI

35- - D 25/35/45 18-/18'- 21- -
-
- D 20/28/35.. 22 lr/l1

~ ----------------------------- -
... grade. to moderate brown (5YR ./.)- -
'-I-- . - D23 25/25/30 lr/18'--.-:. . -
-- CLAYEY TO SILTY SANDi moderate yellowish brown SCISM

-. (10YR 5/.), trace to .ome cravel - D2. 25/28/30 lr/18
ft

r,:;: .. '
.v



=ne Earth TeclaaoloeJ
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-38 1Sheet 4 of 4

:JI c: u Samples

.r::."
Dl -0 - " "0 II X+-+- - Description

(1)1/1- Dl+- :JI :JI
~i:a. GI 0 UI/I+- 0- L 3+- L

9!
L""

GIGI .r::. (l)1D1lI -c: GIGI oc: GI 0"
:s+-

'''''o~
::::>-u 0::::> ..0 a. _:s > ox +-c: c:.+- u- GI E:JI COO 0 111 11.- ... U) :i~ U u a:"" CC -+- -E

..J GI II oc: 01-
a: 0 J:o II~

U co
·.,....0 CLAYEY TO SILTY SAND; brown (7.5YR 5/3), trace to SCISM Qal

-' . eome cravel -
O·

- ·-c - 1> 22/75/32 lr/18'...,.. 25
_~O , -

..- . , ----------------------------- -
_:-:-- . '

gradee to brown (7.5YR 4/3). pal_ol
- D 25/37/45 lr/18~ 26-.: .

- , ,'. ---, -

- - 27 1> 20/30/27 18"/18

- -
'.

45- , -
-

-'- " ---------------------------. - >0- 25/37/40 16"/18.:.-- gradu to brown (7,5YR 5/3)
28

- ":"'-:j, -weathered plutonic clut > 3-inch in eise -
+4-
+ + -
-~?
- - 29 1) 25/35/35 18"/18

'. - -
.. SILTY TO CLAYEY SAND; brown (7.5YR 5/8), eUrhtly SM/SC. .

friable- , 0 -
'. C

-' -:... - >0-IV . CLAYEY TO SILTY SAND; brown (7.5YR 4/3) 80 17/80/55 14"/18

-: .' ~ - SCISM
1-7- '

- ~ -
50-

' .
..- - 31 1> 25/85/45 16"/18..

- .. -
, . SILTY TO CLAYEY SAND; brown (7.5YR 5/8), friable, SM/SC

- o ,C very cravelly intervale - 1)-,O.C 32 35/50/45 16"/18

-~,'C -
..'- -

- '
' , - 1)-, . 33 25/28/32 13"/18

- -
- -

..

Borine terminated at 54.5 feet.
rr No free groundwater oblerved,
JJ



=The Earth Techaolou
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-41 Sheet 1 of 4--
Boring Location: 1649 Camino Palmero I Elevation and Datum(feet): 429.5

Health and Safety: - Date Started: 9/1/92 Date Finished: 9/1/92

Drilling Equipment Failing-l0 Total 54.5 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 33 Depth to
Samples: Water (feet): -

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samoles
::JI c 0

QI~ " ".J:."
0) -0 - ::JI ::JI0 Cl)1/l- ~ t. 3+- t. +-"" t.~ ct.+-+- - UI/l+- 0·- QI QI QI ::I+- L1J.J:.

Co Ql Description oC 0"
~~QIQI

0 Cl)1Il1ll -c .c Co _::I :>
a~ +-c ~'"'

o~
.J:. :l-O O:l e ::JI IDB 0 0::'"' c;... I/lQl .- QI+- U,- Gl ::I t- o ._+- Ol.!.- z QI Oc.J ~ (.!)

0:: 0 2:0 ~t-
U

v SILTY TO CLAYEY SAND; dark brown (10YR 3/3), SM/SC Qal
.liChtly moist, medium den.., fine- to -medium-crained .and, trace to .ome coarae- to very

- coarae-crained .and, low plastic finea, maaaive, _
.cattered gravel to I-inch in .ise (plutonica), friable

- -
- -

- -- -
- -
- -

-
- - -

5- - I'D 5/6/6 14-/18

-
-

~ ----------------------------- - 2'0 8/9/13 13-/18'gradea to brown (7.5YR 4/3).. -
. ..:. -

..- - 3m 9/10/12 11-/18

- 00- -..
o 0 ->-.0

·0

----------------------------- - 4'D 15/16/25 16-/18•• °

gradea to brown (IOYR 4/3)
~ o •

• v



Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-41 I Sheet 2 of 4

:JI C u Samples
~"

01 -0 - ""0 en 11I- at+- , .x+-+- - Description UIIl+- 0- L 3+- L
,

LV &51:n. QI 0 +-,..
QIQI ~

en •• -c QI QI OC .,
c" ~l

:::J+- 'v
c~

~-u O~ i n. _:::J > ex +-c CII+- u- QI coO 0 .. QI- :JI o:v pi,;;; -&
~ (.!) i ... U U -+-

..J QI ~5
Ol-

0: C ., ...
Oft U co
.v SILTY TO CLAYEY SAND; moderate yeUowiah brown 8M/SC Qal

- (10YR 6/4), friable -
, ' ----------------------------
" ,0 trace to aome fine cravel, acaUered club to I-inch in aiM _

D 13/16/16 IS"/18(plutonica) 6

0,' -
-, -

0

o - 6 D 16/18/3G 12-/18'
'. ,0 -
~ .:..-:

, . -.-
-- CLAYEY SAND; moderate brown (5YR 3/4), dry to alirhUy SC 7 ~ 13/18/3G 18-/18

moiat, denae, fine- to coane-grained aand, medium to
low plutic clay fmea, trace to .om. very

15- - coane-lI'ained aand, mauive, poroua to 16 feet, -- palee.ol

- - - 1>- 8 16/20/3G 1r/18

- ---::= ------ - ~ 16/25/3G lr/18-- 9
- --- ----------------------------- ---=.'. lI'adea to moderate yellowiah brown (10YR 5/4), trace-- lI'avel club (plutonic) to I-inch in ai.e--- 0 ..: - - 10/24/28 16-/1810 D-- - -

0- -
20- ,'.- ---------------------------- - Dvery denae, low to medium plutic clay finea, rare lI'avel 11 20/28/23 14-/18

O·
--- - 1> 20/23/25 18-/18'12

· .- .' .
'0

- "

-0: . - D 16/24/30 16-/1813

· . -
- -

, ' - 14 D 20/25/32 16-/18
I_~ ·.... J



=The Earth Tech.olOlJ
.. Corporatio.

" CLAYEY SAND; moderate yellowish brown (10YR 5/4), dry
to llilhily moilt, denae to very denae, fine- to _
coane-Ifained land, low to medium plutic clay fin..,
trace to lOme very c:oane-Ifained land, rare cravel

Project Name:

Project Number: B-41 I Sheet 3 of 4

C 0
Samples

-0 - II~ 'tJ'"en 1/1- m+- :Jl :Jl CLUI/I.. 0- L 3" L

ij~
L" UJ.cen III III -C CII CII oC CII ~ ..

:::>-u 0:::> .D
~ -~ > 0", .. C '"U- CII E ID O 0 O~ _" CII... t!) £ U U 0::" _.. -E
~

CII oC Q-
0:: C r;0 II~

U ID
SC Qal

SM 15 1> 22/19/20 14-/1S

-

Description

Metro Rail - Los Angeles

92-2038 IBoring Number:

SILTY SAND WITH CLAY; moderate yellowilh brown
(10YR 5/4), dry to .lilhily moist, denle, fine- to _
coane-Ifained .and, trace lfavel, low plutic fin..,
mauive, friable_.

-'
" .

-

:Jl

.c'" Q
0.... -Q,CII 0

CIICII .c
C~ ..-.J

- "

- .:, ': '

,',

- "
"

- . '.

" ,0. ,

o
30-' .,',

..:........;,.

-
-
-
-
-
-
-

161> 15/30/3fJ 16-/1S

171> 16/16/19 12-/1S

-lS D 15/24/2E 1S-/lS

_ CLAYEY SAND; moderate brown (5YR S/4). dry to .lilhily
- moist, dente, fine- to c:oane-lfained .and, trace _

Ifavel, low plutic finel, mu.ive, paleo.ol

.....-

...::::::-
~ -----------------------------
~ Ifade. to moderate brown (5YR 4/4)

-
-

-

SC

~
19 D 20/2S/94 16-/1S

~'

-
-

~

20 D 2S/40/45 16-/1S

-
_, Ifadel to moderate yellowi.h brown (10YR 5/4)

35 - .. ' -----------------------------
, .:..... Ifades to moderate brown (5YR 4/4), paleolol

-r--:-
-

-
21 D~5/105/9 lS-/lS

r-

~',,-
Ifadea to moderate brown (5YR S/4 to 4/4), paleolol

-
-
-

-22 D ~/105/10 lS-/lS'

-

-
2S D 40/~/95 15-/1S

~ SILTY TO CLAYEY SAND; moderate yellowilh brown
_ ' ' (10YR 5/4) and becoming very coarae-Ifained .and _

with trace to lome Ifavel to 1-inch in lise
SM/SC

-' ,

'" (~
-

24 0132/40/12 15-/1S

'v
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'iii Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-41 I Sheet 4 of 4

::Jl C 0
Samples

.J:."
01 -0 - II~ '2"0 Cl)l/l- ua+- ::Jl ::Jl~~ - Description Ul/l~ 0- L 3~ L L"oJ LLl1:o.GI 0 Cl)1ll1ll -c GI GI oC GI ~ ..... ::J~GIGI .J:. ::::)-0 0::::) i _::J > 0"

~i ~c '''oJ
o~ ~ u- GI

0.
ID O 0 a~ _GI CII

::Jl 0:: "oJ pi" -i!.- ... t!) ::J .... U 0 -~
..J Z II OC Cll-

0:: 0 z::O .....
U ID

\. ....... SILTY TO CLAYEY SAND; dark yellowiah brown (10YR SM/SC Qal
~\... 4/4) and becoming very coane-crained aand with -.. " trace to aome gravel to I-inch in aifto -
~·C - 25 fy) rrO/95/11 Ie"/18

'0' -
_ .0 -°_0 - 1>

0
26 5/120/10 m-/18

O· 0 -
- '. , -
, .~ .- .r-.: .. - 27 "D 20/40/50 lr/18, \..:.-.

- CLAYEY SAND; brown (7.5YR 4/4) SC

45-n -
-~ - 28 1> 22/50/60 lr/18

- . -
-

", ~
-

- '{. - 29 D 23/25/45 16-/18( +
of. - -

- ,~:t -
- -
- , ' - 30 1> 45/65/70 18-/18
-' ,'. -

-I' ,

50
.

CLAYEY TO SILTY SAND; brown (7.5YR 4/4) SCISM 31 "D 14/22/44 lr/18

-
----------------------------
very coane-crained aand --

- 32 1> 30/65/13 18-/18'

.. -, SILTY SAND; yellowiah brown (10YR 5/4), abundant gravel SM
-' .- (plutonica, quartsite) to several inches in aise, friable_-.

- 33 D 55/55/40 /18-
- . ' .

,',
. . -

" ,

Borinl terminated at 54.5 feet.
~~ No free croundwater observed..,.,



=TIle Earth Tecla.olOlJ
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-42 Sheet 1 of 4

Boring Location: 1643 Martel I Elevation and Datum(feet): 418.5

Health and Safety: - Date Started: 8/31/92 Date Finished: 8/31/92

Drilling Equipment Failing-l0 Total 54.5 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 33 Depth to
Samples: Water (feet): -

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samoles
:Jl C 0 cu'R '0".c"
01 -0 - :Jl Z,..0 (I) ltl- OI+- L 3+- L L~ c L+-+- - UIIl+- 0·- cu cu cu :::J+- UJ.cQ.cu 0 Description .c OC > 0" ij] '...,CUCU .c (l)1lI111 -c e !ti _:::J 0 ox +-c Ccu

o~ ~-o O~ 1C0 0::"" ltlcu+- U,- cu ~ ... 0 -+- -e.-
~ CD

U cu Oc 01_
..J 0:: 0 :1:0 ~ ...

U
v CLAYEY TO SILTY SAND; dark brown (10YR S/S), dry to SCISM Qal

- .lightly moiat, medium denae, fine- to very -coane-crained .and, low plutic fin.., trace gravel
(weathered and plutonica), mUlin, porou., friable -

-
-

--
-
-
-
-

5- - 11> S/S/S 1r/1S'
...

-
'?'.'.. - 21> 4/S/10 16"/lS'..
. .

-
' .. -

'.0 - 31> 6/10/14 16"/IS

-..
() . : -

- 41> 11/16/20 18"/lS'
~

.v



= lbe Eartb Tecbaoloo
.. Corpontioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-42 I Sheet 2 of 4

::Jl c: u Samples

~"
0) -0 - ~'"~~
0 (1)111- O)~ :Jl Z,.. .x c:L- Description UI/I~ 0- L 3~ L L""c. Q1 0 U.I~

01 01 (1)111111 -c: 01 01 OC: 01 0'" ij]
~~

'''''~ ;:)- U 0;:) i -~ > ~c:
c~ ~ u- 01 ~ CD O 0 ox .,.11 C:II- ~ CD ::! U u ea::"" -~ -E

..J ~
CII 2~

0)-
ea:: c CII~- U CD

.v CLAYEY TO SILTY SANDi u above SCISM QaI

CLAYEY SANDi moderate brown (5YR S/4), very clayey, SC
'-r- fine- to medium-grained .and a10nl ped surfaces,

porous, pal_ol - 50 11/19/21 16"/18.;..- ,

-

\
-

CLAYEY TO SILTY SANDi dark yeUowiah brown (10YR SCISM 6 1> 11/21/26 18"/18
4/2) -

'\a
-
- 0 15/SO/S5 18"/187- -

,

15-V') , ----------------------------- -
r:.C ludes to moderate yeUowiah brown (10YR 5/4), c:o_

gravel (plutonic:a), 1... clay - 8 D 17/2S/SfJ 18"/18) 0

~ -
-

----------------------------- - 0 18/15/25 16"/18
grad.. to dark yeUowiah brown (10YR 4/2)

9.. . --
, ,

-. '

., - 1)10 15/20/22 16"/18. ,

-
"

/9 -quari&ite clut to 2-inch in si&e -

20 SILTY TO CLAYEY SANDi moderate yellowish brown SM/SC 11 1> 14/18/15 18"/18

-- (10YR 5/4) --
-I- ' -dark yeUowish brown (10YR 4/2) interval, friable below -

0'-

- '- - 1) 12/12/12 15"/1812
0'-- -

- 0 - -
'- 1>SILTY SANDi I... fin.., friable SM 13 10/lS/lS 11"/18-

- 0 -. .:....
- --

SILTY TO CLAYEY SAND i moderate yeUowish brown SM/SC 14 ro 10/12/18 14"/18'
,-~

. .:... nOYR 5/4) lrI'aveUy interval Dlutonics friable
...."



=The Earth Tech.olGlJ__ Corporatio.

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-42 I Sheet 3 of 4

:Jl C u
Samples

~,..,
Dl -0 - ,,~ "0""0 (I) 1/1- Dl+- :Jl :Jl CL+-+- - Description UI/I+- 0- L 3+- L

ij~
L'"

u.l~n." 0 (1)111111 -c " " OC " 0,.., ::J+-
''''CIICII ~ =>- u o=> .c n. _::J :>

O~
+-C CIIo~ +- u- CII E :Jl ceO 0 0::'" Ill" -E- ... (.!)

~ .... u U -+- ct-..J " 0 oC "....0:: :E: 0
U CD

SILTY TO CLAYEY SAND i moderate yellowilh brown SM/SC Qal'- (10YR 6/4), p'aveUy interval, plutonica, friable- " --
-I-:-:- -

15~ 13/15/11 lr/18'

-' -

- -' -
-'- -pockets and Itringen of medium land - 1> 10/18/20 12-/18'16
-, . -

, '

- " -
...:-.

- -grades to moderate brown (5YR 3/4), increasing clay finea,- 17 1> 17/15/17 16-/18
paleosol from 18.5 to 19.5 feet, lell friable below- -

30-""-, -' ,.

, ' ,

-" 18 1> 15/32/30 18-/18, .
" -, , -plutonic clast-, -. '

- 1> 19/35/25 16-/1819
- , --

, ,

-
- ~ 27/30/40 IS-/1820

-
-

f== CLAYEY SANDi moderate brown (5YR 3/4), increasing SC

35- clay content, poroUI, paleolol - "D
I~ftt

21 30/40/50 lr/18

-
-Il§r -
- - 1>22 30/30/34 1S-/1S

- -
- -
- - I-

27/50/35 15-/18'23 D

- ----------------------------- -
p'ading to moderate yeUowilh brown (10YR 5/4)

- -1-:-":,,,"

- -mafic plutonic clast, angular to 2-inch in lir;e -
24~ 21/30/33 18-/18'..

• A "

."



=The Earth Tecllaolou
.. Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-42 I Sheet 4 of 4

::J\ C u Samples
~"

01 -0 - II X '0"0 (1)1/1- 01'" ::J\...... - Description UI/I ... 0- L 3'" L ::J\ L"'" .£.fc. GI 0 (I) III III 0:5 GI GI oC GI

ij~
~ ...

GIGI ~ ;:)- U .0 -~ > c" ... C
,....,

c~ ... U- GI E C. COO 0 ox 111 11 CII
::J\ 0::"'" -E- ... t!)

~ I- U U
_...

-l II OC at-
0:: C 1: 0 III-

U co
. CLAYEY SAND; brown (7.5YR 4/3) to dark brown (7.5YR SC Qal- 3/4), increuing clay content, poroUI, paleolol'- --:.-' .. - D...... 25 15/31/37 1r/1S

"-.
-
-

:--.
- - 1>26 13/25/30 15-/1S'

'- -
-, -, ,

'.

- ---------------------------- - 27 1> 15/20/20 16-/1S' ..
grading to brown (7.5YR 4/3)

--
45- -;---: , -. -~.

2S 15" 20/20/1S lS-/lS
.~ -, '

- -, '-;,
, ,-- ' - 29 15" 10/lS/20 14-/1S.'
'-, . --.....;...

-~ ---- SILTY TO CLAYEY SAND; dark yellowilh brown (10YR SM/SC 30 15" 11/14/25 1r/1S'

'- 4/4), deereuing clay content, increuing coane land,_
gravel (moltly weathered plutonic.)-, .-.:.:. -..

50
-.
.. SILTY SAND; yellowilh brown(lOYR 5/4), leal clay, fine- SM 31 15" 20/30/37 12-/1S

to coane-grained land, friable _

-

-- -clayey interval - 1) 40/35/32 1r/1S32

-
-

-- -clayey interval - 3S 15" 24/30/30 1r/1S

-
-

Boring terminated at 54.6 feet.
rr No free groundwater oblerved.--



Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-43 Sheet 1 of _5_

Boring Location: 1633 Martel I Elevation and Datum(feet): 410.0

Health and Safety: - Date Started: 8/31/92 Date Finished: 8/31/92

Drilling Equipment: Falling-l0 Total 60.5 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 37 Depth to
Samples: Water (feet): -

Boring Diameter: S-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

Samoles
::n c u cu'R "0"

~"
Ol .- 0 - ::n ::n0 Cl)l/l- 01... L

3'"
L ... '" Lv C L...... - Ul/l ... 0- CU CU CU ;, ... UJ~

Q.CU 0 Description CI) 111111 -c J:) Q. oC > c" 9] ... c '\.""
CUCU ~ e -;, 0 O~ Ccu
c~ :::>-u 0:::> ::n IDO D::"" p~ l/lcu... U,- cu ;,

~ u .- ... -e.- ... (.!) z U cu cu Oc 01_
..J D:: C :1:0 ~~

U
~

v SILTY TO CLAYEY SAND; brown (7.5YR 4/3), dry to SM/SC Qal
.li,htly moiat, denae, fme- to medium-crained .and, _
acme COarH and very coane-crained .and, trace
cravel, muaive, friable -

-
-

- - --
-

- -
- -
- -

5- -
10 6/9/15 15"/18-- ... --

- ~', -
0-:-'

- ." - 0 14./19/23 15"/182

- :.'." c -
- '"7' -

0" .. - 1>
- .

3 14/19/20 18"/18

- -
-' . " -. "

_... '""- ------------- - 41> 25/32/36 16"/18'." . increuinc clay content
~ 1",,- •

.v



=ne Earth Tech.olOO
.. Corporatio.

I JV SILTY TO CLAYEY SAND; moderate yellowiah brown SM/SC
_ . 0 (10YR 6/4), inc:reuinr clay content _

.J

Project Name:

615" 26/60/60 ls-/18

B-43 I Sheet 2 of 5

u Samples
- .x 'tJ"CI+- :Jl
0- L 3~ L

,.
L" afi1:-c QI QI Oc QI C" ij~
~~ ,,,

0;:) .0 -~ > ~c
QI e Q.

lIDO 0 ox II Q1 C"
(!) ~

,.
tJ U 0::" -~ -IE

Z
.... .,

~5
D-

o:: C ., ....
tJ lID

Qal

6 15" 27/3fJ/42 18"/18'SC

c
-0

(1)1/1­
tJl/I~
(l)llIfl1
;:)- U

tJ­
~

-
-

Description

Metro Rail - Los Angeles

92-2038 IBoring Number:

CLAYEY SAND; moderate yellowiah brown to dark
yellowiah brown (10YR S/4 to 4/2), dry, denle, fine ­
to coarae-crained land, low plutic finel, trace gravel
(plutonicl), mUlive, paleOlol(?) -

-

-'

-'., .
· -

~.- . ....:..

-
--:-:0·

Project Number:

-P -.: .
--·.G

-

friable
-

-
-

7 ~ 28/36/S4 1r/18'

15-

-
o·-

.0
- . .,

-
-
-
-

- -
-

- . -
-
_. 10 to 18/20/21 16"/18'

-

-
20-+,,.......-.rS,,.,I,,.L-::T==Y-=-=T-::O,...C=LA=-=-Y=-==E~Y,..,S=-AN-:-=D=-;-m-od""e-r-a-te-y-e-:':ll""o-w""is""h""b-ro-wn---I~SC'="""/S""M-:+

__ .'. (10YR 6/4), dry, denle, friable
11~ 17/16/20 16"/18

-"':"0

-' .
-..

o- ' ..

-
-
-
-

121> 18/20/20 IS" /18'

SILTY SAND; moderate yellowish brown (10YR 5/4), dry, SM
_ '~:..~ loole, coarae- to very coane-grained sand, trace to _

• some cravel, friable

IS 1) 20/26/20 18"/18

- .· ~ . -

. '. SILTY TO CLAYEY SAND; moderate yellowish brown
IA~' flOYR 6/4\ friable

SM/SC 141) 17/26/21 16"/18



=The Earth Techaoiocy
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-43 I Sheet 3 of 5

~ c u Samples
J:."

g) -0 - 'tJ"0 enlll- 0).. ~ CU X.... - Description UlII" 0- t.. 3" t.. ::Jl t..'" ct..
a. QI 0 9j lIIJ:.
QIQI J:. en Ill. -c QI QI Oc QI 0" =," ,"'"
o~ ~-u O~ .0 a. -=' > ox .. c ccu.. U- QI E ID O 0 IIl CU- 'P (!) =' ~ U U 0:: ..... p!= _.. -E

...J Z ~
QI QI Oc 0)-

0:: 0 z::O CU~

U ID
. SILTY TO CLAYEY SAND; moderate yellowilh brown SM/Se Qal

- ." . (10YR 5/4), friable -
-:'0 ------------- - 15 1) lS/15/20 15"/18

'. moderate brown (5YR 4/4) to moderate yellowilh brown
-' . (10YR 5/4), friable -..
.. -------------- . -·- .. ' . - 1> 20/23/25 14"/18, . 16

- · . -
.. .

- .. -. .· .
- 0". '. - 11 1> 25/32/33 15"/18

· . CLAYEY SAND; moderate brown (5YR 4/4 to 3/4), se-
30- - paleolol, lomewhat friable -

- - 'D 40/52/53 14"/1818
'.

- -
--

---------------------------- - 'D
1
5 increaaed clay content, 1... friable, paleoaol(?)

19 50/55/55 18"/18
-

~
-

-
C). -

- 1> 30/45/50 13"/18'20
...,.-. ---

- ---
35- ------------------------------ - 1>

gradel to moderate brown (5YR 3/4), paleolol
21 32/48/60 15"/18

- -
- -
- . , - 'D 40/60/5522 15"/18
- -
- -

O' .'

1>
~7"

CLAYEY TO SILTY SAND; moderate yellowilh brown Se/SM 23 40/35/33 1r/18'
- (10YR 5/4), Ie.. clay, more lilt, lomewhat friable -

......-.

- :·0: -
0

--'- - 1> 40/27/40 18"/18'.. , 24

'",'"
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-43 I Sheet 4 of S

~ c: u Samples
~,...

m -0 - .,:-: ~,...0 enl/l- UH- :Jl :Jl...... - Description Ul/I'" 0- L 3'" L L'" lI.I.fo.QI 0 en jlHII 0:5 QI QI 0C: QI ~~ ~ ...QIQI ~ ;:)-u i _::J > 0,... ... c: ''''c~ 0. 0:-:
6~~ I/lQl C:.,+- U- QI ~ m O 0 0::'" -E- ... CD ::J ~ U U

_...
...J Z QI 0C: Clt-

0:: C J:O .,~

U ID

- CLAYEY TO SILTY SAND i moderate yellowi.h brown SCISM Qal

- (10YR 5/4), leu clay, more .ilt, .omewhat friable -
0'

-, - 25~ 15/15/SO 13-/18'

- -, ,

- ' . -..
..... ' CLAYEY TO SILTY SAND; moderate brown (5YR 4/4), SCISM 26~ 24/SO/SO 16-/18'-- paleoaol- -

- . -

-, 7 - 27~ 27/33/47 15-/18

- ' -
45- 0 -

- , . - 28~ 36/35/40 1S-/18
-" -
- -

~~, CLAYEY TO SILTY SAND; moderate yellowi.h brown SCISM 2Q 50/41/38 17-/18
"

" (10YR 5/4), friable - -- -
, .., -
',-

: - ro- 30 50/40/50 1r/18
., --

-' -

50 .
1).. SILTY SAND; moderate yellowi.h brown (lOYR 5/4), dry, SM 31 35/60/80 14-/18

- very denae, fine- to coarae-rrained .and, non plutic _

.. finn, trace to lOme gravel (moatly plutonica), trace to

- , ' . .ome clay. very friable from 52 - 53.5 r..t, interval -conai.b of fine to coarae-rrained .and with trace. .
fin.., mauive- - 32 1) 50/55/75 18-/18

- -
1-:-<.-'-- ,', , -

-' , . ----------------------------- - 1> 30/60/60 1r/18" become. dark yellowi.h orange (lOYR 6/6)
33, ,

- " -
- :. , -, .
-.

- powdery calcium carbonate infilling at 54.5 reet - 15" 35/45/70 16-/18' ... 34
I ~~
JoT



= The Earth TeclaaolocJ__ Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-43 I Sheet S of S

::II C 0
Samples

~"
0) -0 - '0"0 enl/l- 0).. ::II QI~.... - Description Ul/l" 0'- t. 3" t. ::II t.'oJ ct.

Q.QI 0

ij~
LIJ~

QIQI ~
en llllll -C QI QI OC QI C" =''' ''oJ

c~
;:)- 0 0;:) ~ Q. -=' > O~

.. C CII.. U- QI E ID O 0 ",QI- ::II 0::: 'oJ -E'to tD =' I- U 0
_..

..J Z QI OC 0)-
0::: C 1: 0 QlI-

U ID
SILTY SAND; yellowish brown (10YR 6/4), dry, very denae, SM Qal

fine- to coarse-crained land, non plutic fin_, trace _
to lOme gravel (mOitly plutonicl), trace to lOme day,
interval COniistl of fine to coane-grained land with _

35 1> 96/45/46 1S-/18trace fin.., mauive
-decompoled granitic dut >3-inch -
-clayey land interval -

- D 33/60/65 16-/1836

-
-
- 1> 30/60/60 16-/1837

-

60- -

Boring terminated at 60.6 feet.
No free groundwater oblerved. -

-
-

. --
-
-
-

-
65- -

-
- -

- -

- -

- -

- -

- -

- -

- -
I .. "

v
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-44 Sheet _1 of 4

Boring Location: 1635 Martel 1Elevation and Datum(feet): 400.5

Health and Safety: - Date Started: 9/1/92 Date Finished: 9/1/92

Drilling Equipment Failing-l0 Total 54.5 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 32 Depth to
Samples: Water (feet): -

Boring Diameter: 7-inch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

SamDles
::Jl c u QI~ ~ .....

.r:."
Ul -0 - ::Jl ::Jl.... 0 en 11I- Ul" c.

3"
C.

ij~
c.", Cc.

c. QI - Description UIll" 0- i QI QI
0" :J .. L&J.r:.

0 en •• -c c. OC > .. c '....,QIQI .r:. _:J 0 O~ cQI
o~

::»-u 0::» ::Jl lIDO 0::"" IllQl.. u·- QI ~ ... U - .. -e.- ... t!)
U QI Oc Ul._

.J 0:: 0 J:o ~ ...
U,.

v CLAYEY SAND; brown (7.5YR 4/2), dry, denle, fine- to SC Qal
very c:oarae-crained land, low plutic: finel, trace to _
lome cravel to 1/2-inc:h

-
- -
- -

- -
- -
- -

- -

- -
- -

5- - 1~ 12/18/23 16-/18

r-- ------------- -
I-- paleosol- -

- ---, -------------- - 2~ 11/18/22 14-/181--'-

- SILTY TO CLAYEY SAND; yellowilh brown (10YR 4/4), SM/SC
1..1 day, abundant very c:oarae-rrained landj very -. , friable from 8 to 9 feet

O· .
, ". ( - 31> 25/25/25 16-/18
, .

- ~ -
1--- CLAYEY SANDj dark brown (7.5YR 3/2), very dayey, SC

paleosol, gradel to brown (7.5YR 4/3) at 9.5 feet - 4~ 21/24/29 13-/18
, .,.
.v



=The Earth Teehaolou
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Project Name: Metro Ran - Los Angeles

Project Number: 92-2038 IBoring Number: B-44 I Sheet 2 of 4

:Jl C 0
Samples

~"
U» -0 - "x " "0 en 11I- c.+- :Jl...... - Description U III'" 0- t.. 3'" t.. :Jl t..'oJ afi1:Q." 0 en •• -c • " oC • ex .;:.:;. ~ ...•• ... C "-'oJ~ ;:)-0 0;:) ~

~ -~ >
~i~

CIIc~ ... U- • E ID O 0 0:: 'oJ III· -E- ... (,!) i I- U U
_...

..J • oS at-
0:: C III-

- J: u ID
IV CLAYEY SAND; brown (7.5YR 4/3), very clayey, paleoeol SC Qal

-
--:-- "" 5~ 17/35/38 115-/18'
_'0' :'

----------------------------- -
grades to dark yellowish brown (10YR 4/4), friable

-~ -
-O···~ - 6~ 24/24/35 IS-/18'

'.-- -
-- .~ -· .

- . - 7~ 21/31/38 13-/18.0
- -

. '.
15- -

_t:i '.' - 8~ 24/28/28 115-/18

- -
- ....~

-weathered plutonic: c:1ut -
.:. \+
· .:' - 9to 20/21/21 14-/18'· . -

....:.-:. -
-

h- . -
. ~....:....
.( ~.. -plutonic: c:1ut, friable; friable sone from 18.5 to 19 feet; - 10~ 21/23/23 16-/18''"j appears to be slightly darker in c:olor below'-:-' . -· .

-

20 · .
DSILTY TO CLAYEY SAND; brown (7.5YR 4/3), dry to SM/SO 11 12/17/25 12-/18

- · . slightly moist, very dense, fine- to c:oarse-grained
sand, trace to lOme very c:oarse-grained sand, low -

· . plutic: finea, muaive; mostly friable silty sand below _-' ..
· . 21.5 feet

-. .. - D, 12 23/23/25 15-/18

-. -
· . -

'. - 1>13 18/20/20 15-/18'
· .... -

~ ----------------------------- -
- crading to brown (7.SYR 4/3) to dark reddish brown(SYR

3/2), paleosol - 14~ 15/30/33 16-/18
,- - -:::::-
..oJ
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-44 I Sheet 3 of 4

~ c: u Samples
~,...

m -0 - ~,...0 (1)11I- D+- ~ "X~~ - Description UIII~ 0- L. 3~ L. ~ L."'J .fi~Q," 0 (I) clla -c: " " oC: " ij~
::J~

"" ~ ;:)-u 0;:) i _::J > C,... ~c: ''''J
c~ ~ u- " ~ m O 0 ax -" C:II

- ~ (!)
~

U U IX"'J
-~ -&

..J ...
" 0C: at-
IX C :1: 0 ....

U m
SILTY TO CLAYEY SAND; brown (7.5YR 4/3), dry to SM/SC Qal

llightly moilt, very deDle, fine- to coane-grained -land, trace to lOme very coane-,rained land, low
plutic finel, mallive, friable - 1>I' . 15 lS/24/38 lr/lS

" -

~
CLAYEY SAND; dark reddilh brown (5YR 3/2), pal~1 SC

- ~ 38/45/50 lS-/lS- 16

-
· . -

- 1> 43/4S/52 lr/lS'· . 17

- -
..

30- -· ,· ,
, ,

---------------------------- - 1>-- 46/50/63 lS-/lS'
':-" ('~ plutonic c1utl; gradel to dark yellowilh brown (10YR 4/4)

IS

'~T
with indiltinct brown (7,5YR 4/4) intervall, -

-:'~ pal~l(?) --
- - ~19 37/40/50 IS-/IS' --. -

. -- -

- - "-
20 D IS- /IS'

--------------------------- -
" grad.. to brown (7.5YR 4/4)

- -

35- - I-

-
-' -

· ... -..
"-SILTY TO CLAYEY SAND; brown (7.5YR 4/4), becoming SM/SC 21 D 26/3S 9-/12-

- very coane-grained land· . -.
" :-:. - 1> U/2S/SfJ22 13-/IS'

, . -
, . -
'--. - 1>'. 23 27/30/35 14-/1S'
" -

'A · ,
rv
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Project Name: Metro Rail - Los Angeles

Project Number. 92-2038 IBoring Number. 8-44 I Sheet 4 of 4

::JI c: u Samples

.r:."
at -0 - '0"

+-+- 0 enl/l- lit+- ::JI ::JI tI~

..E1:- Description UI/I+- 0- c.. 3+- c.. c.."Q.tI 0 ! Ill. oS i tI oC: tI

ij~
:::J+-tItI .r:. -u _:::J > 0" +-c: '"o~

Q. a~ C:tI+- u- ti ::JI eoO 0 I/Itl- ~ t!)
~

U U 0:::"" -+- -E
..J I- tI 0C: la-

o::: c 1:8 til-
eo

· ' ,
SILTY TO CLAYEY SAND; brown (7.5YR 4/4), beco~ SM/SC Qal

- , . very coarae-,rained land -
~

" . - 1>- , , 24 SO/S4/46 16-/18'
_.~. -
-'
-:-:~

CLAYEY SAND; dark brown (7,5YR 3/4) to dark reddilh SC

- '
brown (5YR 3/3). paleolOl _

25 1> SO/37/44 lr/18'

-, -
, .

:- -
..

- . - 1) 25/28/33 18"/1826

-' -
4S- ~-7- ----------------------------- -

"
end. to brown (7,5YR 4/4)- - 27 1) 25/25/S4 14-/18

, ,

" SILTY SAND; dark yeUowilh brown (lOYR 4/4), very SM

-:-;.., . friable -
-: ~ - 28 1) 25/26/42 14-/18'

-
1-'. ' -

, '-;- -, ..~.
, ' - 1> 26/28/30 15-/18'

~',
29

, '- -

-r-:(-. -rounded bualt clut -
J

SO- ' (",
-very friable Iilty land - 1>'>:'!. SO 28/32/35 14-/18'

- -.
, ,

- -·
-f="'= -clayey interval - 31 1) 26/26/SO 14-/18'
~

- : , -
, ,

-' -
- ' '

-clean land interval (SP/SM) - 32 1> S4/36/42 13-/18· .- '. -· .
- .. ' : -
· ,

Borine terminated at 54.5 feet
I~~ No free groundwater oblerved.
~~
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-45 Sheet _1 of _4_

Boring Location: 1615 Martel 1Elevation and Datum(feet): 396.5

Health and Safety: - Date Started: 9/2/92 Date Finished: 9/2/92

Drilling Equipment Failing-l0 Total 54.5 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 33 Depth to
Samples: Water (feet): -

Boring Diameter: 7-lnch Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
Downhole Hammer:140-lb and 30-inch drop.

Grant Miller Paul Guptill

SamDles
:Jl c U

II~ 'tl"
.1:."

01 -0 - :Jl Z,...0 en 1/1- ~ L :J+- L Lv ani:+-+- - Ul/l+- o- J II II :::J+-
0. 11 0 Description OC > c" ij] ''OJ.,.,

.1:. en •• -c E
a. _:::J 0 O~ +-c c.,

c~
;:)- U 0;:) :Jl lIDO et:'OJ 11I11+- u- ., i .- U -+- -E- ~ c.!)

U .,
~~

01_
.J et: C ~.-

- U
v CLAYEY SAND; brown (7.5YR 4/2), .li,htly moi.t, medium SC QaI

- denae, fine- to very coane-I"lined .and, low plutic _
finel, mauive, trace cravel to 1/4-inch (weathered

- plutoniCl) -
- -

-
- -

-
-

----------------------------- -
crad" to yellowi.h brown (10YR 5/4) --

- -
5- , . - l-

I D 6/11/14 18w/18

- -
- . ---------------------------- -, .

cradel to dark brown (7.5YR 3/2), very porou., pal_oj
- - 21> n/15/lli Ir/18

-~- --------------------------- -
cradel to brown (10YR 4/3)

-. -
'--:,

.t.;+
-·t+ -weathered plutonic e1ut to 2-inch 31> 19/22/2g Ir/18.t..- .

- ... -
- . , - I-------------- 4 D 18/26/35 Ir/18- cOUle to very coane land, trace to lome cravel, anlUlar

AV



Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-45 I Sheet 2 of 4

:Jl C 0
Samples

J::."
Ul -0 - '0"0 (1)1/1- D+- :Jl II~+-+- - Description UI/I+- 0- L 3+- ~

:Jl L"" ~1:ca. C11 0

ij~
CIIC11 J::.

(l)1lI1l1 0:5 i CII oC C"
:J+-

'''''c~
:::>-0 ca. _:J > O~

+-C CII+- u- CII IDO 0 lIl CII- '+- U) :J :Jl U 0 0::"" -+- -E
..J Z

....
CII oC D-

o:: C z:0 .....
U ID

I·V CLAYEY SANDi brown (7.5YR 4/3), aliChtly moiat, medium Qal

-' den.., fine- to very coane-poained land, low plutic _
, ' finea, muaive, trace cravel to 1/4-inch (weathered SC

- plutonic.) _
1> 22/25/2g 1r/18. , --------------------------- 5

-' ' "
mOltly dark yellowiah brown (10YR 414) -

"
- , . -

"

-, " , - 61;- 1r/18'18/25/18
, ,

- -
"

- ,- -
; ..

- ~ .., ... - 71>------------- 18/23/18 1r/18': very friable interval, abundant very coarae-grained land and
- ' .

gravel -
, '

15 - CLAYEY TO SILTY SANDi dark yellowiah brown (10YR SCISMr--:- 4/4), friable
-~ - '--

8 D 13/15/20 14-/18"
'-

-'
.~

-
- -'..,.

" ,

-"~ ------------- - g1;- 1r/18"
very friable interval, moatly coarae-poained land, lOme very

16/21/20
- ' ',:

- -
coane land (SM) -.. ", ,

-' ' ' -----------------------------
~~ dark yellowilh brown (10YR 4/4) to brown (7.5YR 4/3)

-' , - '--1-, 10 D 15/18/25 /18"

- , --.. -
"

- ' -
20 1;-SILTY SANDi brown (7.5YR 4/3), dry to llightly moilt, SM 11 13/20/20 1~/18

- very denae, fine- to coarae-grained land, lome very _
coarae, trace to lome cravel (ancular), non plutic

- ,
finea, muaive, friable son.. -

" ,- , - ~12 25/20/22 1r/18'
, ,

- .. . -
- " ' -, , ,

, ,

- - ~13 20/18/20 14"/18

- - -'.

- , . ' -
, '

- " Q -
1>14 20/18/18 16-/18

I .. , .
... ."



Project Name: Metro Ran - Los Angeles

Project Number. 92-2038 IBoring Number. B-45 I Sheet 3 of 4

:Jl C u Samples
~"

Ul -0 '0"0 (1)11I- Ol+- :Jl .x+-+- Description UIIl+- 0- t. 3+- t. :Jl t."" &51:n. QI 0 +-,..
QIQI ~

(I) •• 0:5 QIQI oC II 0" 9] ;,+-
'''''o~

::>- u .on. -;, > ox +-c CII, +- u- QI E:Jl CD O 0 ..... (,!) ;2'" U U Q:"" cc -+- -E
...J QI II oC Illt-

Q: 0 1:8 ....
CD.SILTY SAND; brown (7.5YR 4/3), dry to .lightly moilt, SM Qal

, . very denae, fine- to coane-p-ained .and, .ome very _
coane, trace to lOme IT&vel (anplar), non plutic
fin.., mu.ive, friable IOn.. - 1> 20/20/3715 16-/18'

" -
"

gradational contact

p:....::: CLAYEY SAND; dark reddilh brown (5YR 3/2), dry to SC

~ ~ .lightly moi.t, very den.e, fine- to coane-p-ained _ I--
19/33/40I--- .and, trace very coarae-JT&ined .and, medium plutic 16 D 18-/18r- fine., mauive, pal_ol _

I---

~

~- -
r= -charcoal fragmenb
t=-= ----------------------------- - 1> 19/24/4fJ 1S-/18~...:...:: JT&d.. to brown (7.5YR 4/3), .ome very coane-JT&ined

17

---C .and, .caUered IT&vel -
, ,

30- b::;: -
.' .. - - 19/27/5fJ18 D 1S-/18

, .

, ... ~ -

. ---------------------------- -
O' , grade. to dark yellowilh brown (10YR 4/4) to brown (7.5YR

4/3) - 19 D 26/30/45 18-/18
" '.'C - --
_o'--=:- -
--:.

.. - I--
20 D 30/43/35 18-/18

-
0 , .( -- "

35- .;.....- - 1> 45/35/50 11-/18-' 21

-
I~ ----------------------------

grad.. to dark brown (7.5YR 3/4), pal_ol -
I-- - I-

~
22 D 30/40/40 16-/18

'...:::' CLAYEY TO SILTY SAND; brown (7.5YR 4/4) SCISM

- -
-.:.

- - 1>23 33/35/40 14-/18

- . ' -
, .

- :0 -
-' , -rounded quartzite c1ut - 'D24 35/40/55 15"/18

,~

'v
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: B-45 I Sheet 4 of 4

::JI C u Samples
.1:."

Ul -0 - "0"0 en 11I- ~ ::JI II~
~~ - Description (,J1II~ 0- L 3~ L ::JI L"oJ £~Q"QI 0

ij~
QIQI .I:.

en .... -c QI QI OC QI
C" ='~ '''oJ

c~
;:)- u 0;:) .D Q" -=' > O~

~C CQI~ (,J- QI E ::JI ID O 0 D::"oJ 11I 11
-I:.- &to CD ~ ~

(,J u -~
-' QI OC at-

D:: c 1:8 .~
ID

CLAYEY TO SILTY SAND; brown (1.6YR 4/4) SCISM Qal
, "

--.:; -
I "- -plutonic clut > 2.6-inch in Ii.. - D 30/40/56 IS-/18- 26

- ::::::- CLAYEY SAND; dark brown (1.6YR 3/4) to dark reddilh _ SC
brown (6YR 3/3), pale<llOl

- -
'-:::::: - 26 D 11/36/36 18-/18'::::::::..- ---------------------------- -
-:-~ gradel to brown (1.6YR 4/3)

-..
- 21 1> 30/46/66 16-/18'..-... -

~

45 ....,. SILTY SAND; brown (1.6YR 4/3); dry to lli,htly moilt, SM
-' ,- very dense, fine- to coarse-poained land, non plutic _

1>'. fin.., very friable below 46.6 feet 28 26/36/45 18-/18, ,

- -
, ,

-,- -
- - - 29 D 23/36/22 18-/18

- -- --. ' .
-~: -
-~: -clayey interval - D 20/26/30 18-/18, 30
- ,'- -,r
- I -weathered plutonic clut to 1.6-inch in lise -'. \.-:-

50

-~
SILTY TO CLAYEY SAND; yellowilh brownll0YR 4/4); SMISC 31 1> 20/33/40 18-/18

dry to lli,htly moilt, very den.., fine- to _
-, , coarse-grained land, very friable below 61.6 feet with--- , clayey intervall- ' ..:::: ------ '-: , - 1> 1/22/36 14-/1832

- - -..
"- -
.~

- , , - D 12/26/40 /18-- 33
"- " , , --

-f\-~ -
Borine terminated at 64.6 feet

Icc No free croundwater oblerved.
""""
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Project Name: Metro Ran - Los ADgeles

Project Number: 92-2038 IBoring Number: B-46 Sheet 1 of _5_

Boring Location: 1605 Martel Ave I Elevation and Datum(feet): 385.5

Health and Safety: - Date Started: 9/2/92 Date Finished: 9/2/92

Drilling Equipment FalliDg-IO Total 56.0 Depth to
Depth (feet): Bedrock(feet): -

Drilling Method: Hollow Stem Auger Number of 33 Depth to
Samples: Water (feet): -

Boring Diameter: 7-iDCh Completion Information: Grouted to Surface

Hammer Information: Logged By: Checked By:
DowDhole Hammer:140-lb aDd 30-iDCh drop.

GraDt Miller Paul Guptill

SamDies
::71 c 0 II'Q "0".r:."
Ol -0 - ::71 ::710 en 11I- al+- L. L. L.v cL.+-+- - UIIl+- o- Il II 3+- II

ij~
='+- UJ.r:.

0. 11 0 Description .0 OC > 0" ''oJ
1111 .r:. enIDIlI -c !k -=' ox +-c c II
o~ ~-o O~ E

m O 0 0: 'oJ 1/111+- U- II i ~ 0 -+- -&- ... CD
U II Oc at_

..J 0: 0 1:0 ~~
U

v CLAYEY TO SILTY SAND; brown (7.6YR 4/2). dry. denae, SCISM
fine- to very coane-grained .and. trace fine gravel. _

. - low pluUc finea. muaive

-

- -..
. . -

.-:-:- .... - -
.. -. .
, - -

--:- .,
" -- .

.. -o .
5- .~ -

11>" 16/23/28 Ir/18

':- -
~ -
........ 0 - 2 1>" 19/27/40 Ir/18''0

-
-

-:--

~
-

31>" 20/30/33 18"/18'
~: -
:....:~ -----------------------------

grad_ to brown (7.5YR 4/3) -
'.: :.0 - 4~~" 20/26/36 16-/18..
, "

.v
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Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-46 I Sheet 2 of 5

~

-S u Samples
~,..,

CIt - ~ ~,..,

~~
0 (l)l/I- ~ ~

~

_.
ct.- Description u_~ 0- t. 3~ t. t.'"'a. GI 0 ~,., I&J~

GIGI (I) •• -c GI GI oc GI C" ij]
='~ ''"'c~

~ ~-u o~ .0 a. -=' > a~
~c c_

~ u- GI E ~ ID O 0 --- ~ (!) =' u u a:::'"' -~ -E
-' Z ~ GI oS CIt-

a::: c .~E: u ID
.v "-.', ' CLAYEY TO SILTY SANDi brown (7.6YR 4/3), dry, denae, SCISM

'- fine- to very coane-JRined aand, trace fine ~vel, _

- ,

low plutic fin.., muaive
- - D' , 6 18/24/28 lS-/18

,"",-:...-' -0' ---------------------------~
~ea to brown (7.6YR 4/3), pal_ol

-~ -
~( - D:-7" ---------------------------- S 13/19/24 1r/18
~:' grad.. to dark yellowiah brown (10YR 4/4)

- -
0"-: --

"

, ' -charcoal ffalD\enia - 7 D 16/24/27 lS-/18
"

' ,

- -
~'

15- - -
'~ - D 16/16/16 lS-/18- 8- -
'-:- -
'. -
-" SILTY SANDi brown (7.6YR 4/3)i friable at 17.5 to 18 feet SM 9 D 17/23/26 1r/18

- -- -
-- -
'':4, (4-

-plutonic clut to aevera! inche. in aise - D-:-t.+~ 10 20/20/14 lS-/18
.-...:! -- , .

..:.. -
..,..: "

20 SILTY TO CLAYEY SANDi brown (7.SYR 4/3) SM/SC 11 D 22/23/26 16-/18
"

. , -- -
:J_ -

-

- - D 26/26/26 1r/1812
,0 -

, ,

- -
,0 - D-', 13 22/30/37 12-/18

, '

..,-, ,: ------------- -
.•-, very friable- -'-,--' -relatively clean COarH- to very coarae- grained aand - D. ...:.. 14 20/27/20 18-/18

I",r "
(SPISM) below 24.6 feet

"J
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Project Name: Metro Ran - Los Angeles

Project Number: 92-2038 IBoring Number: B-46 I Sheet 3 of S

;:,l C u
Samples

~'"
0) -0 - 'tJ"

+-+- 0 (1)1/1- II+- ~

"
.,x

.fi!- Description Ul/I+- 0- t. 3+- t. t.""Q,u 0 +-....
UU ~ (I)". -c ~ U DC .. c" ~1

::s+-
'''''c~

:)-u 0:) Q, _::s > ox +-C C.+- U- U e CD O 0 ...- ;:,l a:"" 15;" -E
~ t!) i .... U U -+-

...J • ~~
11-

a: c .....
U CD..... SILTY TO CLAYEY SAND; brown (7.5YR 4/3) SP/SM-........--2.- -clayey interval -

~.:..:

1>: .. CLAYEY SAND; dark reddiah brown (5YR 3/2), poroua, SC 15 3O/38/5fl 1r/18'
.' pal_ol -

- . -. '
.

-~:..: ---------------------------- - ~

grad.. to dark yeUowiah brown (10YR 4/4) to brown (7.5YR
16 D 28/25/38 I'r/18'

-'~l 4/3), coane to very cOarle land, IcaUered gravel -

_0 '. -
- '. ,'~ - 1> 25/35/60 18-/18'" 17
- ... -'-:-C

30-
d,~

-
- - :.-

---------------------------- 18 D 28/32/45 18-/18
- ,.-:- grad.. to dark yeUowiah brown (10YR 4/4). at above -_.- ....;: -
-'-:- - D 20/45/23 14-/18. 19. - -- - -

-0 C -
-, '0 -graveUy interval - 1> 1r/18'20 21/25/20,- , . ' -

:
- , . ---------------------------- -. ,

dark brown (7.5YR 3/4). pal_ol' ..
35
~

- 1> 30/30/33 1r/18'21

-
-
~

-
10-- . CLAYEY TO SILTY SAND; brown (7,5YR 4/4) SCISM 22 1> 20/25/25 13-/18'
~

-~.( -..
-~ -
.~

-h--:'- . - ~

- 23 D 20/30/30 18-/18'

-6~ -friable coane land and fine rravel interval -

-p~ -

-~ CLAYEY SAND; dark brown (7.5YR 3/4) to dark reddilh _ SC
~ 20/35/6fJbrown (5YR 3/3), pal_ol 24 18-/18

~" I---
.v



=The Earth Techaolou__ Corporatioa

Project Name: Metro Rail - Los Angeles

Project Number: 92-2038 IBoring Number: 8-46 1 Sheet 4 of S

:Jl c: u Samples
~"

01 -0 - II X0 enlll- at+- :Jl 'tJ"+-+- - Description UIIl+- 0- L 3+- L :Jl L'" c:L
a. QI 0

ij~
&&J~

QIQI ~
en_Ill -c: QI QI 0C: QI C" ~+-

''''c~
;:)- u 0;:) .0 a. -~ :>

O~
+-c: C:QI+- u- QI E ID O 0 111 11- :Jl 0:'" -E

~ (l) £ .... U U -+-
...J QI 0C: D-

o: C J:O II ....
U ID

§ CLAYEY SANDi dark brown (7.6YR 3/4) to dark reddiah SC

~
brown(6YR 3/3), pal~l -

~ ------------------------------ - 26 1> 26/26/32 1r/18~ ,r&d.. to dark yeUowiah brown (10YR 4/4)
-
-
- 26 D 16/27/36 18"/18

SILTY SAND; brown (7.6YR 4/3), dry, very den.., fine- to SM

f=:. coane-(l'&ined land, lOme very coane-(l'&ined land,_
f--- trace gravel to 2-inch in Ii.., with friable intervall,

r==- clayey intervall - D
~

27 18/35/56 16w/18

-

45-~ -

r-- - D 20/28/46 16w/1828-
j -plutonic clut

--:" - D.~ 29 17/30/42 16w/18

- - -
-, . -friable
, . -
~ -clayey interval - 1>~ 30 15/3O/SO 1r/18'
-,- -,

~ -very friable interval -"" .. . '

50- ' ".. -clayey interval - 15" 29/70/1fJJ. 18w/18'~ 31
p:: -- '.· .

· .'
,-

-very friable interval, coarae- to very coane-(l'&ined land -·. (SP-SM), . - 1>.. -. 32 29/55/44 16w/18
· '. -.....

- . ..
-I--=: -clayey interval -
~.--;

- " " - 15"· '. S3 23/32/36 16w/18'
- . : -very friable interval -·.
- "",

.' -
-F ~ CLAYEY SAND; dark yeUowjlb brown (10YR 4/4) - SC 1>h= 34 30/66/65 14w/18'

~~....
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Project Name: Metro Ran - Los Aogeles

Project Number: 92-2038 IBoring Number: 8-46 I Sheet S of S

::J\ c u
Samples

.1:."
DI -0 - "g"0 en_- Ia+o :Jl .,x+-+- - Description (.)-+- 0- C. ::a+- c. :Jl

~~ UJ.fQ,QI 0

~lQIQI .I:. en •• -c I QI Oc QI 0" ''"'o~
::»-u 0::» Q, -=' > ox +-c c.+- (.)- II CD O 0 ",QI- ... al i

::J\ (.) U 0::'"' ~i.; -+- -E
-I ....

QI oc DI-
0:: 0 1:8 .....

ID

.. CLAYEY SAND; dark yellowish brown (lOYR 4/4) SC

- . -..
Boring tenninated at 56 feet.
No free groundwater obaerved. -

-
-

- -
-
-
-

60- -
- -

-
-
-
- . -

-
-
-
-

65- -

-
-

-
-
-
-
-
-

I .. "
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FIGURE A-4 LOG OF BORING B-4

Project Name: METRO RAIL - Hollywood/La Brea

I Elevation and Datum(feet): 492.0

Project Number:

Botehole Locati~n:

91-8005 IBorehole Number:

Hillside/La Brea

B-4 Sheet_1 of -UL

Health and Safety: Level 0 Date Started: 2/12/91 Date Finished:2/13/91

Drilling Equipment: Mayhew 1000

Drilling Method: Rotary Wash

Total
Depth (feet): 260.0
Number of 23
Samples:

Depth to
Bedrock(feet): -
Depth to
Water (feet):

Borehole Diameter: 5-inch Completion Information: Hole grouted.

Hammer Information:
~PT Hammer: 140-lb and 3D-inch drop.

logged By:
Paul Dunstar

Checked By:
Mahi Galagoda

SamDlest--r-r----"=r.r;;..:..;=-r--..--r---I'C
""' C:J\ QI~:J,,",

""' +-""' LV' 0 E
<Z: e :lI-~~ ~ +- L Q.:> Q. LIII +- C Ol Q.

o Q. PG.~.~ Q,I "~~
V' ~~ Oc Ill:>

1:0 ceo
U

MU

SM

c U
:J\-0 .-

(I) 111·- Ol+- L
3+- L

UIII+- 0'- Q,I Q,I Q,I
(/)111111 -c .0 Q. Oc >
::>-u 0::> e :J\ -~ 0

U,- Q,I ~ .- ceO u... (.!) z U QI
0:

-

-
-

-
-
-
-
-
-

_ GM
-
-
-
-
-
-
-
-

:J\

~""'
Ol
0+-+- -Q.Q,I 0 -DescriptionQ,IQ,I ~

0'" +-V' .-
-I

""

10_::.:::: SILTY S,ANDi Oar~ yellowl.sh brown to _
-:<":" moderat.ely.brown, flne- to _
-" "">" coars~-graln~d sand, low _
_ ";.:-"" plastlcHy Sllt, trace fine
_ !I gravel; angul~r to sub-rounded, ~+---r--~
- 1\ aranitlc-hlohlv weathered.
- "CLAYEY

l
SI~T;,Moder:ately brown, high -

- p astlclty, wlth some sand. -
- -

15- -

r-:JIIll.S feet thick ASPHALT-CONCRETE.

- __ SlL1~ GRAVd'",E.L; ,Darl<&..yellowlsh brown
_ -4 to mo erately urown,
_ ~~ fine-grained gravel low
_ ~~ pla~tlcity.silt with fine- to
_ ~~ medlum-gralned sand.
- -5- ~-...
- ..~
- ~~
- ..~
: ~--:.
- ..~
- ..~
- ..~
- -

I

-
-
-----

SILTY1.CL~X; f'lQderately brown, hjghly
p astlc flnes 1 trace very flne­
to medium-gralned sand.

CH



FIGURE A-4 LOG OF BORING B-4
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10of2

:Jl
L
QI
>o
U
QI

0::

1 Sheet

3+­oc
_:J
coO

U

Samples ~
I-,--r--.......,r---r----r--r-~c

:l\ QI~ as
,.., +-,.. 5+- L n.

([ e :Jl-1 +- c lJl n.
~ 8: ~~c o~: ~~

"'" QI~ 0 C III:::>
C I: 0 100

U

B-4

c u
0- 0 -(I) 1/10- DH-

UI/I+- 0 0- L
(1)111111 -c QI QI
~-u O~ .on.

U,- QI e:l\.... (!) :£1-

CH

Description

METRO RAIL - Hollywood/La Brea
91-8005 IBorehole Number:

Project Name:
Project Number:

SILTY.CLAX; MQderately brQwn, hlghly _
plastlc flnes, some flne- to _

. medium-grained sand. ._
-
-
-
-
-
-

25- -
-
-
-
-
-
-

_ ML
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

30-

35-

40--
-
-
-
-
-
-
-
-

45-
-
-
-

SILT; .Llght .brown, low- to medlum
pla$licity, sQme fine- to
medlum-gralned sand.

SILT; Moderately brown, high
~lasticity, some clay, trace
fine- to medium-grained sand.

-
-
-
-
-
-
-
-
-
-
-
-
-
-

MH

>.::.:' SILIYb SAND-S-ftJ\NDY St;ILl; Moderatei:1 Yd-:;:. rown;, ne- 0 coarse-gra ne
_...>:. sand, non plastic silt.
-: "::-:"- .

_ SM-ML
-
-
-
-
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=The fart~ Technology
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Project Name: METRO RAIL - Hollywood/La Brea
Project Number: 91-8005 IBorehole Number: B-4 I Sheet 3 of 10

:Jl c u Samples 'C
DI . ,

.- 0 - c
.r." 0 QI~

=,,,
(I) 111'- DI+- :Jl :Jl oe+-+- - Description UIII+- 0·- L 3+- L L'V

o.QI 0 (I) III III -c QI Oc QI
,.. +-'" =,+- Lo.

QIQI .r. ::>- u 0::> ~
QI

-=' > <re
~] +-c Dlo.

c .... 0. :>0. .Jt'V
'V +- U,- QI :Jl co8 0 00. ci-:; IIl Ql u<r.- .... t!l ~

U .- +-I- 'V Oc Ill:>..J QI 0 cooIX 1: 0
U

• 0". • SIll Y, SAND; L1g,ht ye ll.QW1 sh br:own, - SM 1 ID ~8 )102~ 12, 13-
~ :<:- ' dry, very oense, f1ne-gra1ned - I--

- : sane, trace gravel. -
-

~ :,>::
-

- -- -
" , -','

" -.. ': .
',' -

55- · '.>:- -
" . ' -
,', -

"

" -
',' -.,"

-
" ,

,. --
',' -"

" -
60 .::' . SILTY SAND-CLAYEY SAND; Moderately SM-SC 2 "s 18 13"-

" brown, moist to dry soft to - 26 /18"','

~edium rtiff, lQw ~1asticity 30::'. - I--1nes, 1ne-gra1ne sand. -
, ' -

"

" -
" -','

- . -,
','

..... -
65- :'.:>:- . -

-
',' -

- ....>:-. -
" , SILTY SAND-SANDY SILT; Moderately SM-ML-

•••••••••

-- bro~n'lfinei to.medium:~rained -
- san, ow p ast1c1ty Sl t. -
- -
'- -

70 ..

::~::: : SILTY SAND; Moderately y.ellowish SM 3m 50 fi" 117 14- -
- brown, dry, dense, fine- to - 6"
- ....:-:.. ~edium-~ra1ned sa~do non plastic -- ·,'.>:. 1nes, race roun e --· ':. ' coarse-grained ~ravel; granitic, -- >.::: . highly weathere . -

" -',',.:,' -
"

~ ::~:::: '

-
75- -

- -- -- ::->:. --
~ ::~/.

-- -- -
" -','

"

I
....: . -

',' -
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Project Name: METRO RAIL - Hollywood/La Brea
Project Number: 91-8005 IBorehole Number: B-4 I Sheet 4 of 10

::n c 0
Samples 'tJ

01 C
.r::." -0 .-

elI~ ::J"........ 0 (1)1/1- 01.... ::n ::n os- Description Ul/l.... 0- L 3 .... L L'"Q.elI "
ij~

LQ.
ell ell

0 (1)11I11I -c ell ell Oc ell <l:S
::J .... OIQ..r::. ::>-0 0::> .0 Q. _::J > .... c

c~ :>Q. 1/1 ell .Jt'".... u·- ell S ::n 10 0 0 CQ. 0<1:.- ... (!) ::J .... U 0
'"

._ ....
Ill:>..J Z ell oc

0:: C 1: 0 100
U

:.: .- SILTY S,AND' Qusky ,ell.ow to _ SM 4 f.S. 50 16'"-· ...... moderately yel oWlsh brown 1 dry, _

:':::.::
' - den~e, fine- to medium-Rralned -san , trace coarse-grai e sand, _

',' non plastic fines, some gravel. _
, " -','

"- :;':":': -
· ..•.. : . -
',' . ' -"

85- · ,'.>:- : Same as above with increasing sand -
.' . ' content .- ..'· ,

· " -
','

• 0','

'.'
....>... -'.'

· '.>:. -',' -
90-

I
: (coni1s~en~ and percent sand change _

SP-SM 5 ru 33 12", SAND-~'~~Y SA~~; Moderately - 50 /12", ye owish rown, dry, aense to = I--- • very dense, fine- aO
medl~m-gralned san 1 non-elastic- , silt, carbonated wh1te strip in _-- , the middle of sample. _

- , -
- '," . - --95- ::.:: : -- ' " -
- ::.>:-: -- ~ ;.~<. -- -

" ,

, '

" ., ,

·.0":

:' SANDt c'~Yhl~~~Y S)~LTi.Ll~~t brown, - CL-ML
100 :' ar, 19 ¥p as 1C lnes, - 6'"5':' trace sQme ine-grained sand, - 16 18"

~ trace flne- to coarse-grained - 26 /18"
~ rounded gravel. - - 46

-
-
-

.. -
105-

!i
" - 7m:- : SAND-SILTY S~ND; Moqehately brown to _ SP-SM 50 /6"" 124 14

- ' moderate y reddls rown, dense, _
- : fine- to coarse-grained sand, _
- . non-elastic silt, some fine- to _
- . cQfrs£-Rrain3d ~ravel; ryunded -
- : Sl ts 0 e an g an1t1c casts. _
=::::::: -

, .. -
I - :.:,:. : -



FIGURE A-4 LOG OF BORING B-4
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12~ 107"
/12"

)
1"

12"

36
50

30
50

90
-

lOIS"

110
-

B-4 I Sheet 5 of 10

u
Samples 'tJc:- QI;-': :J"CJ)'- ;,l ;,l 0&0·- L 3'- L

"
ij~

LV Lo.-c: QI QI oc: QI <r& :J'- CJ)o.0::> ~ 0. _:J > ::>0.
.-c: ,)tV

QI ;,l coO 0 00.
I/IQI u<r(!) :J U U ._.-

Z I-
QI

V oc: /II::>
a:: 0 J:O coo

U

8 IS ~~ )1~:1
I-- 36

c:
.- 0

(/) 1/1.­
UI/I'­
(/)/11/11
::>-u

U,-....

_ SP-SM

_ SC-CL
-
-

Description

METRO RAIL - Hollywood/La Brea
91-8005 IBorehole Number:

Project Name:

...J

Project Number:

~
y../. :. CLAYl:Y ,SANO-SANDY ~LAY; ,Moder~tely

@:....reddlsh,browntomoderately
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Traffic Box

Filter Pack Sand

i---- CementlBentonite Grout
--- SChedule 80 PVC Flush Threaded casing

~*---- Bentonite Seal

=-I-.T--- Locking cap

.~Iif-+--- Schedule 80 PVC
Flush-Threaded Screen

M
o

:E
C\l

:±:
~:0 ;::

~ ;::..,... ,.-:
0 t::

0 t::;::::.....

~
;±:.....
;t:
;:;:
~:

g~
;;:
t::
~:
~:
~:

:E
:t:
~!I'-+--- Threaded PVC End Cap

Filter Pack Sand

Total Depth (0)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

-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

rOJ8Cl o. 92·2038

E .". &11h TM:trmtIogy Hollywood Fault Study
Co,po,.Uon Metro Red Line

Well Number SM·1

1-93 Figure B-1



Traffic Box

(')

Cl

~....,
~

(\j d
Cl t:::
~ ::;::
..... ::;::
Cl

~Cl

:±:
:±:
:±:
~
§
::;::
::;::
::;::
::;::
::;::
:E
:±:
:±:
:±:
:±:
:±:

---J~-- PVC Slip Cap

--- CemenUBentonite Grout
--- SChedule 80 PVC Flush Threaded Casing

--- Bentonite Seal

SChedule 80 PVC
Flush-Threaded Screen

Filter Pack sand

-tf--+---- Threaded PVC End Cap

Filter Pack Sand

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well SCreen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

• 180 Feet (Sloughed to 150 feet)
.150 Feet
... 150 Feet
... 10 Feet
• 9 Feet
... 3 Feet
... 1 Inch
.0.01 Inch
• 2112 Monterey
• 1/4 Inch Pellets

rOject o. 92-2038

E n. &rth TedIttoIogy Hollywood Fault Study
Co,po,.Uon Metro Red line

Well Number SM-1 A

1-93 Figure B-2



010693.RPTI92-2038.()1

APPENDIX C

PALEONTOLOGIC DATA



­••
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-l.

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



­,.
SAMPLE B-8

FORAMINIFERA

Age:

Environment:

Fossils:

Remarks:

PALYNOLOGY

Age:

Environment:

Remarks:

Indeterminate

Indeterminate

Arenaceous spp.? (R)

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.

Indeterminate

Indeterminate

Barren of organics.

681 Encinitas Blvd • Suite 312 • Encinita~ 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-l

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
formation~lassignment 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.

Richard S. Boettcher
MICROPALEO CONSULTANTS, INC.

~/f/~4fiS6
Hideyo Haga
MICROPALEO CONSULTANTS, INC.
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Kerry Sieh
Post Office Box 3148
Blue Jay. CA 92317

February 1. 1993

Mr. Timothy Smirnoff
Chief Tunnel Engineer
Parsons BrinckerhofflDMJM
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 rust give a brief. general
description of the fault system. as it is currently known.

The damaging Whittier Narrows earthquake of 1987 (ML 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 region1.

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.

Phones: (818) 356-6115 (office)
(714) 337-0827 (home)

Fax: (818) 564-0715
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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 regionS. 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. V•• 73, 589; Bullard, T., and W.
Lettis. in press, Quaternary fold deformation associated with blind thrust
faulting, Los Angeles Bassin, California, J. Geophysical Res .
S 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.
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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 ag06. Bullard and
Lettis7 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 Depanment 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 1a 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 la).

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 numerOU5 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.

POssmLE FAULT ALONG HOlLYWOOD BOULEYARD

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 RJLLER 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-IO. 17 and 18 without turning to the northeast.
The northeastward deflection of the contours between B-201B-12
and B-18117/10 probably indicates faulting. north-side down. The
borings constrain the orientation of the fault to be within the range
N50E 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 earthquake8• 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 I 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 years9• 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 lO .

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
mmlyr. 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 mmlyr. If we use the 5 feet. south-side­
up. to calculate a vertical slip rate. we calculate a rate of 0.1 mm1yr,
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 mmlyr.

In the section below I will use a vertical slip rate of 0.1 mmlyr
and a maximum left-lateral slip rate of 1.2 mm1yr 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 rnmJyr 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 metersll . At an accumulation rate of
1.2 mm1yr, 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 mmlyr 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.11

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 mmlyr rate and adopt a typical scenario for a
magnitude 6.5 earthquake -- one-half meter of lateral slipl! -- ,
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 mmlyr 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 Metr'JRail 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.
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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 1a. 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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MURRY A TAMERS, PH.D.
JERRY J, STIPP. PH.D,
eo-otRECTOAS

BETA ANALYTIC INC.

November 26, 1812

_ t7.
. ','. \

~ - ·:·f~

ot986 S.W. 74 COURT
MIAMI. FLORIDA

a3165 U.S.A

Dr. Jamel F. Dolan
.. Caljfornia Institute of TechnOlogy

Sei8mological Laboratory
pasadena, CA 81128

Dear Dr. Do'an:
~-_.. --:'--f'-taa-c-e' firuS-ePHtl"8.d-the-~~ulta.on .f.fv...."-er.,y 8",&.1.1._. _.

:'J~V- :?';._.cb~t'o~al.•a",p'.e. ~r.centlY Gubmitted for radiocarbDn datinG
analyses using the AMS (Accelerator Ma•• Speotrometry) -
techniQue. The other aeven sample. from this group ware
eancel.d.

. . .. ' . . .....

','

Your charcoall were pretreated by· first .xamining for
rootlets. The .amp'es were then 91vln a hot aoid waeh to
eliminate oarbonate.. They were repeatedly rin••d to

: ,,~ut,r,alit.Y and subsequently given a hot alkali soaking t'6: .~'
~~~I out humic ao1ds. After rinsing to neutrality, another'
acid wash followed and another rinsing to neutrality. The '
samples were oombu8ted in an enclosed Iy,tem. The carbon
dioxides c011eoted were purified and 'f_eact,od with hydrogen on
cobalt catalysts to produce graphite. The AMS' mealurements
wer~ made in the Lawrence Livermore National Laboratory in
,cali·forn1. (CAMS). Th.e ,chemical :pretre.tments and target
,material conver.ionl were dona at Beta Analytic. In
d110ussine ~ho dat •• in reports Dr paperl, both the 8eta- and
CAMS- numbera shOUld be oited.

We are enolo.in; our invoice. Would you forward this to
. the appropriate office for' payment •. We had originally sent
. an advance invoice for all t.h1rteen AMS S8Mple. in th1.·

group, ~ut, since .even of them were c~nce'ed, w. tho~ght you
might want anothe,r invoioe. '.. ,

Sincerely youra.
" ~

. .
,;: IJ ... ' T~'~

. '. {"VJtt~. ,." ...
" ..
, Murry Tamerl, Ph .. D. .

:" Co--d1 re,otor, .
, .

P.S', We are lending this letter:' ,and the date report ·.hoot by
ta~,1n addition to regular air mail.

". _ ..' ~.•,. f~·
"
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MAY 21,1993 LETTER TO LOS ANGELES COUNTY
DEPARTMENT OF PUBLIC WORKS



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 lener that 1recently sent to Los Angeles County explaining the rationale for
our research in their storm drain trenches. It includes alI of the basic data and conclusions from our trench
studies. Kerry Sieh will use these data to fonnulate his final report to MetroRail when he retums on July
10.

As 1mentioned to you on the phone this aftemoon, the basic conclusion from the Vista Street trench.
which 1believe crossed directly over the main strnnd of the HolIywood fault, is tl1<1t the fault has not
experienced a surface-rupturing earthquake in at least one-tn-two thousand yean;. Age constrc1ints are
ba<;ed on preliminary soil age detenninations conducted in the trench by Professor Tom Rockwell of San
Diego State. While the data are not definitive conceming the recent seismic history of the Hollywood fault,
they suggest that the fault has very long recurrence intervals measurable in terms of Ulousands. rather than
hundreds, of years. If I can provide any additional infonnation or answer any questions plea'ie calI 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 Ulat 1just put togeuler ahout two weeks ago. It represents a sylllhesis of recenl
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'.

J ne' F. Dolan
p( st octoral Research FelIow
Seismological L1boralory
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 2S2·21

May 21,1993

Mr. Gary Johnson
Los Angeles County
Deparunent of Public Works
900 South Fremont Avenue. 8th Floor
Alhamhra, CA 91803-1331

Dear Mr. Johnson,

First of all. I would like to thank the Los Angeles County Deparunent of Puhlic Works for allowing me
access to your storm drain excavation on Vista Strect in Hollywood. I would also like to thmlk you
personally for facilil.<'lling my research in the trench. This letter details the results of this research mld
explains in delail why we requested deepening and partial re-excavation of a ponion of the trench on April
4.1993.

As you know. Cal tech professor Kerry Sieh and I have been studying the seismic hazard potential of
Ule Hollywood fault for the past two years. Very lillie is known about Ule earUlquake potential of this fault.
which runs E-W along the ba<;e of the Hollywood Hills. from northem Beverly Hills through downtown
Hollywood to Ule 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--Ule seismic 'signmure' of me
faull, if you will. These ground surface studies (known as geomorphology). in conjunction WiUl
collaborative work we have done as consultants for the MetroRail Red Line pn~iect. have allowed us to
map out the location of Ule 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 ahout halfway between
Franklin ,Uld Hillside Avenues (Figure 2).

One of Ule principal means by which geologists assess me seismic hazard potential of a fault is by
studying its pa<;t earUlquake history. wim Ule a<;sumption that past earthquake hchavior will provide
import'lIlt 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 Ule fault. B,t<;ed on
our knowledge of whcre UlC Hollywood fault crossed your proposed excavation. wc requested pennission
from Los Angeles County to exmnine Ule walls of Ule Vista Street trench.

AIUlOUgh we are confidelll Ula! the Hollywood fault llosses your trench route well north of Fnmklin
Avenue. I logged me entire 1225' trcnch lengm from Hollywood Boulavard north in order to provide a
wider perspective of any pOlential sdsmic defonnalion (e.g.,w,trping or folding of sedimentary layers) as
well as to collect a, many datable charcoal smnples ,t<; possible (Figure 2). To state our conclusions at the
outset. the trench appears to have p,t<;sed directly over the Hollywood fault WiUlout revealing any paleo­
earUlquake defonnation. In other words. because of high alluvial fan sedimentillion rates in the area. Ule
trench only exposed sedimellls thm have been deposited since Ule most recent earthquake on me Hollywood
fault: il was not deep enough 10 see evidence of the most recent earthquake. While this may seem at first to
be a disappoillling result. the absence of any earUlquake-relaled featun:s in the 10-13 foot-deep trench tells
us tllat a significalll period of time h,t<; elapsed since Ule most recent earthquake. Judging by preliminary
soil age analyses by Dr. Thoma<; Rockwell of San Diego State University. at least one to two thousand
years have elapsed since tlle lit<;t event. AIUlOugh Ule age of the last event is not well constrained by the
trench results. this minimum age for Ule last event hit<; extremely importrult implications for our
understanding of tlle seismic hazards affecting Ule Los Angeles metropolitan area. This is because Ule
Hollywood fault does not represcnt the only seismic hazard in Ule norUlem Los Angeles basin. The
Hollywood fault. by itself. is probably capable of producing a M=o-6.5 earUlquake. Altllough an
earUlquake of tllis size would cause signiflcruu damage in Ule Hollywood-Los Angeles area. it is by no
means the most importmll hazard affecting the ,trea. In fact. we believe Ulat a major fault buried several
miles beneaUl Hollywood represents Ule most imponalll seismic hazard in Ule area.

PASADENA. CALIfORNIA 9112S TELEPHONE (8181356.6912



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 tilis earthquake, which dips shallowly to tile north
several miles below the Wbiuier Narrows-Montebello Hills area east of downtown Los Angeles. does not
reach the surface. Instead. earthquake deformation is manifested at the surface by tbe growth of large folds,
seen today as the East LA-Montebello Hills. Tbe southern part of tile Montebello Hills grew about two
inches during the 1987 earthquake. Subsequent studies have shown that this buried tilruSt fault extends at
least as far west as Century City. and probably even farther west beneath the Malibu Coast. The great
length of tilis faull(s) suggest that it may be capable of producing at lea"t a M=7 eartllquake directly
beneath Los Angeles. As yet, virtually notlling is known about tile earthquake behavior oftllese buried
thrust faults (also called blind thrust faults). Obviously, understanding how (and when) tilese faulLIi 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 metbod.li of studying
their sesimic hazard potential. .

One of the most promising methods tbat we have been pursuing involves tlle study of surface faulL"
that we believe are mechanically linked to the buried thrust faults. ba..ed on tlle a"swnption that tilese faults
rupture co-seismically with the larger buried fault during major thrust fault eartllquakes. The Hollywood
fault represents one such related surface fault. The earthquake history of surface faults like the Hollywood
fault (or tile San Andreas fault) is relatively easy to study in trenches. Obviously. we cannot use these
metllods to study the earthquake history of tlle buried tbrust faults. which stop several miles below the
surface. We believe. however. that tlle Hollywood faull may break co-seismically with the main buried
thrust fault. The earthquake history of the Hollywood fault may tllerefore be used as a 'proxy' for tlle
eartilquake history of the main buried fault.

Placed in this context. our da~1 concerning tile minimum elapsed time since tlle must recenl Hollywood
fault eartilquake has important implications concerning the earthquake behavior of the buried fault. If our
assumption tllat the Hollywood and buried faults are mechanically linked is correct. then our initial estimate
of at lea"t one to two thousand years since tlle most recent surface rupture suggests that tlle buried fault may
break very infrequently. This is botil good news and bad news. It is good news because with repeat times
of several tilOusand years tile likelihood of a major evenl occurring witilin our lifetime or the lifetime of any
structures tllat we might construct is very small. However. let me remind you tbat some of tlle faults tlmt
ruptured in last summer's M=7.4 Landers event appear not to have ruptured for several thousand years. Our
result is bad news wben one considers that the longer the time between earthquakes on a fault. the more
strain is built up and the larger the earthquake is likely to be. In summary. uur results suggest tlle
possibility of extremely rare. but possibly very large. eartllquakes on tile huried thrust faull beneath Los
Angeles.

Having explained why we wished to study tlle ViSlli Street trench. I wuuld now like tu explain tlle
specifics of our request to deepen and partially re-excavate a portion of the trench nortil of Franklin Avenue
on April 4. 1993. I have reproduced a portion of tlle trench log covering the presumed crossing of the
Hollywood fault trace. which we estimated wa" hetween 820' Nand 960' N (Figure 3). All distances are in
feet north of tlle nortllem edge of the sidewalk along the northent side of Hollywood Buulavanl. I logged
the trench at a scale of 1:48. assisted during the presumed crossing of tbe fault hy Dr. Kerry Sieh. Dr.
Thoma" Rockwell. and Mr. Grant Miller of tile Earth Technology Corporation.

As you can see from the log. we exposed two distinct huried soil horizons heneath tile very weakly
developed surface soil. Soil developmenl requires time. and tbe degree of dcvelopmcm provides a first­
order age for the soil. The surface soil and tbe uppennost buried soil (soil 2 in Figure 3) have a combined
age of only a few thousand years. possibly only two tbousand years. They overlie a much better developed
reddish-hrown soil (soil 3 in Figure 3) tllat probably required mleast 5.000 years 10 develop (Note: All soil
age detenninations are provided by Dr. Thomali Rm:kwell emd all are preliminary. being halied solely on his
examination of tlle soils at the exposure). Unfortunately, because of the shallowness of the trench. soil 3
was not exposed continuously across the fault zone. I would also like I() note tJUlt differences between the
soils were difficult to recognize at times. due to the similarity in soil parem materials and the speed witil
which we were logging tlle trench walls.

The lOp of huried soil 2 is somewhat irregular due to channelizmion, but the original ground surface
can still he discemed. Both nortll and south of the portion of tlle trench shown in Figure 3 tllis soil hali a
rather nat upper surface roughly parallel to tile grounu surface. The most pronounced change in the sUJi"ace
of tllis soil occurs at 895' N. where tlle soil surface exhibits em inllection point hetween a soutilem segment
dipping slightly more steeply tilan tile ground surl1lce and a northern segment dipping more shallowly than
the ground surface. We noticed tlle soutilcm segment while in the trench emu postulated tllat we were just
SOUtil of tile main fault trace. When the next section of trench was excavated to the north (905' N to 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 to 920' N. TIlis suggested to us a 6-foot,
down-to-the-north displacement along a fault. This is exactIy the relationship we would have expected,
based on the results of work that we conducted with MetroRaiI and the Earth Technology Corporation on
Camino Palmero (one block ea.<;t 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' Nand 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 faull, we did resolve the ambiguity in
tile data. First of all, the soil at 915' N to 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 tile pipe and deepening of tile trench we were able to detennine that soil 3 extended
continuously beneath soil 2 at least a.<; far soutIi as 870' N. Soil 2 is apprentIy not cut by any faults,
suggesting that it hal; 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. altIlough soil 3 did not reveal any evidence of surface faulting, soil-fonning processes
may have obliterated any evidence. The only potentially fault-related feature that we observed inthe trench
was one carbonate-filled vein at918' N. 12-13' dcptIl. TIlis vein wa<; highly irregular in plan view and may
be a soil-related feature. The top of soil 3. though not continuously exposed across tile fault zone due to its
depth. does not appear to be offset vertically. In summary. we were unahle to detect any evidence of
faulting in the buried soils exposed across our estimated Hollywood fault crossing. This statement could
not have heen made had we not gone back and re-excavated the trench from 895' N to 925' N. While not
definitive. because of discontinuous exposure of the deepest units. we did rule out the possihility of very
recent earthquake rupture. based on the absence of faulting in buried soil 2. Ba<;ed on tile data we were able
to collect. we can say that it appears to have been at least one to two thousand years since the most recelll
ground-rupturing eartIlquake on the Hollywood fault.

In addition to the data from the Vista Street trench. I have also included a copy of me trench log 1made
last fall in the normern half of tile Fuller Street trench. AltIlOUgh we learned of your trenching program too
late 10 examine me soumcrn half of me Fuller Street trench. which we believe included tile crossing of the
main strand of me Hollywood fault. we were ahle 10 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 I m-wide fault zone juxtaposed basal granodioritc with hrown. mm;sive. clayey
alluvium, which was in tum overlain by friahle. yellow-hrown. well-bedded alluvium. The fault extended
at lea<;t one meter into the hrown alluvium. but its upward termination could not be dctennined because of
time constraints. The young channel that is incised into the hrown alluvium just south of the fault trends
S50E and does not appear to be offset by the faull. which slrikes N59E ,Old dips 700 NW. We collected
tIrree charcoal smnples from the base of channel in the youngest alluvium. and one smnple from the upper
part of thc brown alluvial unit (Figure 4). Of these. two smnples (C-2 and C-:1) from the hase of tile

channel yielded 1200 year-old CI4 ages. Because the channel deposit does not appear to be offset by tile
fault. these age data suggest that this strand of the Hollywood fault ha<; not slipped in atlelL<;t 1200 years.
Unfonunately. the charcoal smnple from within the nlUlted hrown alluvial unil yielded an anomalous 300
year-old age. suggesting Ulat it was collected from a hurrow that remained unrecognized during our rapid
mapping of the trench. Thus. we have no direct age cOlllrol on the faulled hrown alluvium. mid tile 1200
year age represents a minimum age for tile most recelll ground-rupturing earu14uake on this strand of the
Hollywood fault zone.

I hope ulis leuer explains our motivations <Old results to your satisfaction. If I can ,Olswer any
questions plea<;e call me at (818) 356-6984. ThlOlk you again for all you assistance with lhe trench
logistics.

~
Sil~CCrel." ,
~ ..' t"-

Munes F. DohOl
P~~-DoclOral Research Fellow ill (jeology
SeIsmological Laboratory
Caltcch 252-21
Pasadcna. CJ\ lJ 1125
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