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ES.0 Executive Summary

This report presents the results of the review of existing data for the Link Union Station project (project)
in Los Angeles, California. The purpose of the study was to review existing data at the site and provide
preliminary geotechnical recommendations for the design and construction of the proposed project. The
executive summary briefly summarizes results of the review and should be used only in conjunction with
the findings and conclusions presented in the attached report.

A summary of findings and conclusions is presented below.

e The subsurface soils generally consisted of fill ranging from a few feet generally, to up to 30 feet
in the station platform area. This fill is generally considered uncertified and may require special
design considerations. Beneath the fill is a layer of alluvial soil consisting of sands, gravels, and
cobbles over bedrock.

e The soils within the project site have a moderate to severe corrosion potential to buried metal
structures, and the potential for sulfate attack on concrete is considered low.

e Groundwater is relatively shallow, at depths ranging from about 14 to 48 feet.

e No active or potentially active faults are known to cross the site, and the site is not located within
a currently delineated State of California Alquist-Priolo Earthquake Fault Zone. Accordingly, the
risk of surface rupture due to faulting is considered low. However, the project area may be
subjected to strong ground shaking during its lifetime. The closest mapped fault is the Elysian
Park (Upper) Fault located approximately 0.8 mile from the site.

e The California Geological Survey (CGS 1999) has identified the site within an area designated as
potentially liquefiable. Potential for liquefaction may exist at the site and will be addressed after
future field investigations.

e The probability of other geologic hazards, such as tsunami, seiches, deep seated landslides, or
ground subsidence affecting the site, is considered low.

e The proposed project structures are likely to be lightly loaded structures or uninhabited structures
that may be able to be founded on spread footings. However, heavy loads of major structures will
likely require deep foundations including driven or drilled piles. Special consideration must be
given to nearby structures, subsurface conditions, and loading in determining foundation types.

e Wet method or casing may be required for drilling, with relatively clean cohesionless soils and
groundwater expected at relatively shallow depths. Encountering cobbles and possibly boulders
should be expected, as well as possibly contaminated soils and groundwater.

It is HDR's professional opinion that the proposed project is feasible from a geotechnical standpoint,
provided the recommendations presented in this geotechnical report are incorporated into the project
design and construction.

I-DQ @ Metro



Link Union Station July 2016
Preliminary Geotechnical Report

(THIS PAGE INTENTIONALLY LEFT BLANK)

I-DQ @ Metro

vi



Link Union Station July 2016
Preliminary Geotechnical Report

1.0 Introduction

The Los Angeles County Metropolitan Transportation Authority (Metro) is proposing the Link Union
Station Project (project) to transform Los Angeles Union Station (LAUS) from a “stub-end tracks station”
into a “run-through tracks station” with a new passenger concourse that would improve the efficiency of
the station and accommodate future growth and transportation demands in the region.

1.1 Project Location and Study Area

LAUS is located at 800 Alameda Street in the City of Los Angeles, California. LAUS is bounded by US-101
to the south, Alameda Street to the west, Cesar Chavez Avenue to the north, and Vignes Street to the
east. Figure 1-1 depicts the regional location and general vicinity of LAUS.

Figure 1-2 depicts the project study area, which encompasses the extent of environmental study
associated with potential direct, indirect, and cumulative impacts from implementation of the project.
The project study area includes three main segments (Segment 1: Throat Segment, Segment 2:
Concourse Segment, and Segment 3: Run-Through Segment). The existing conditions within each
segment are summarized north to south below.

e Segment 1: Throat Segment — This segment, known as the LAUS throat, includes the area north
of the platforms, from Main Street at the north to Cesar Chavez Avenue at the south. In the
throat segment, all arriving and departing trains traverse five lead tracks into and out of the rail
yard, except for one location near the Vignes Street Bridge where the tracks reduce to four lead
tracks. Currently, special track work consisting of multiple turnouts and double-slip switches are
used in the throat to direct trains into and out of the appropriate assigned terminal platform
tracks.

e Segment 2: Concourse Segment — This segment is between Cesar Chavez Avenue and
US-101 and includes LAUS, the rail yard, the Garden Tracks (stub-end tracks where private train
cars are currently stored, just north of the platforms and adjacent to the existing Gold Line aerial
guideway), the East Portal building, the baggage handling building with aboveground parking
areas and access roads, the ticketing/waiting halls, and the pedestrian passageway with
connecting ramps and stairways below the rail yard.

e Segment 3: Run-Through Segment — This segment is south of LAUS and extends east/west from
Alameda Street to the west bank of the Los Angeles River and north/south from Keller Yard to
Control Point Olympic. This segment includes US-101, the Commercial Street/Ducommun Street
corridor, Metro Red and Purple Lines Maintenance Yard (Division 20 Rail Yard), BNSF West Bank
Yard, Keller Yard, the main line tracks on the west bank of the Los Angeles River, from Keller Yard
to Control Point Olympic, and the “Amtrak Lead Track” connecting the main line tracks with
Amtrak’s Los Angeles Maintenance Facility. Businesses within the run-through segment are
primarily industrial and manufacturing related.
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The project study area has a dense street network ranging from major highways to local city streets. The
roadways within the project study area include the EI Monte Busway, US 101, Bolero Lane, Leroy Street,
Bloom Street, Cesar Chavez Avenue, Commercial Street, Ducommun Street, Jackson Street, East Temple
Street, Banning Street, First Street, Alameda Street, Garey Street, Vignes Street, Main Street, Aliso Street,
Avila Street, Bauchet Street, and Center Street. Proposed Project Overview

The proposed project components are summarized north to south below.

e Throat and Elevated Rail Yard — The proposed project includes subgrade and structural
improvements in Segment 1 of the project study area (throat segment) to increase the elevation
of the tracks leading to the rail yard. The proposed project includes the addition of one new lead
track in the throat segment for a total of six lead tracks to facilitate enhanced operations for
regional/intercity rail service providers (Metrolink/Amtrak) and accommodate the planned
High-Speed Rail (HSR) system within a shared track alignment. Regional/intercity and HSR trains
would share the two western lead tracks in the throat segment. The rail yard would be elevated
approximately 15 feet. New passenger platforms with individualized canopies would be
constructed on the elevated rail yard, with an underlying assumption that the platform
infrastructure and associated vertical circulation elements (stairs, escalators, and elevators)
would be modified at a later date to accommodate the planned HSR system. The existing railroad
bridges in the throat segment at Vignes Street and Cesar Chavez Avenue would also be
reconstructed. North of Control Point Chavez, the proposed project also includes safety
improvements at the Main Street public at-grade crossing on the west bank of the Los Angeles
River (medians, restriping, signals, and pedestrian and vehicular gate systems) to facilitate future
implementation of a quiet zone by the City of Los Angeles.

e Above-Grade Passenger Concourse — The proposed project includes an above-grade passenger
concourse with new expanded passageway in Segment 2 of the project study area (concourse
segment). The above-grade passenger concourse with new expanded passageway would include
space dedicated for passenger circulation, waiting areas, ancillary support functions
(back-of-house uses, baggage handling, etc.), transit-serving retail, office/commercial uses, and
open spaces and terraces. The new passenger concourse would create an opportunity for an
outdoor, community-oriented space and enhance Americans with Disabilities Act accessibility at
LAUS. The elevated portion of the above-grade passenger concourse would be located above the
rail yard, approximately 90 feet above the existing grade with new plazas east and west of the
elevated rail yard (East and West Plazas). The new expanded passageway would be located below
the rail yard to provide additional passenger travel-path convenience and options. Amtrak
ticketing and baggage check-in services would occur at two locations at the east and west ends of
LAUS, and new carousels would be constructed within the new expanded passageway. The
above-grade passenger concourse includes a canopy over the West Plaza up to 70 feet in height,
with individual canopies that would extend up to 25 feet over each platform. New vertical
circulation elements would also be constructed throughout the concourse to enhance passenger
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movements throughout LAUS while meeting Americans with Disabilities Act and National Fire
Protection Association platform egress code requirements.

e Run-Through Tracks — The proposed project includes up to 10 new run-through tracks (including
a new loop track) south of LAUS in Segment 3 of the project study area (run-through segment).
The run-through tracks would facilitate connections for regional/intercity rail trains and HSR
trains from LAUS to the main line tracks on the west bank of the Los Angeles River. A “common”
viaduct/deck over US-101 and embankment south of US-101, from Vignes Street to Center Street,
would be constructed wide enough to support regional/intercity rail run-through service, and
future run-through service for the planned HSR system.

The proposed project would also require modifications to US 101 and local streets (including potential
street closures and geometric modifications); railroad signal, positive train control, and communications
related improvements; modifications to the Gold Line light rail platforms and tracks; modifications to the
main line tracks on the west bank of the Los Angeles River; modifications to Keller Yard and BNSF West
Bank Yard (First Street Yard); modifications to the Amtrak lead track; new access roadways to the railroad
right-of-way (ROW); additional ROW; new utilities; utility relocations, replacements, and abandonments;
and new drainage facilities/water quality improvements.

1.2 Build Alternative Overview

The primary differences between the proposed project and the build alternative are related to the lead
tracks north of LAUS and the new passenger concourse. Compared to the proposed project, the build
alternative includes the following:

e Dedicated Lead Tracks North of LAUS — The build alternative includes reconstruction of the
throat, with two new lead tracks that would be located outside of the existing railroad ROW,
facilitating a dedicated track alignment, with a total of seven lead tracks. Reconfiguration of
Bolero Lane and Leroy Street would also be required.

e At-Grade Passenger Concourse — The build alternative includes an at-grade passenger concourse
below the rail yard.

All other infrastructure elements are similar to the proposed project. The components of the build
alternative are described north to south below.

e Throat and Elevated Rail Yard — The build alternative accommodates future HSR trains on
dedicated lead tracks in the throat segment. The build alternative includes the addition of two
new lead tracks for a total of seven lead tracks in the throat segment (with future HSR trains and
some express/intercity services using the two western dedicated lead tracks and most
regional/intercity trains using the five eastern lead tracks). The rail yard would be elevated
approximately 15 feet. New passenger platforms with a grand canopy covering the elevated rail
yard would be constructed, with an underlying assumption that the platform infrastructure and
associated vertical circulation elements (stairs, escalators, and elevators) would be modified at a
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later date to accommodate the planned HSR system. The existing railroad bridges in the throat
segment at Vignes Street and Cesar Chavez Avenue would also be reconstructed under the build
alternative. North of Control Point Chavez, the build alternative also includes safety infrastructure
improvements at the Main Street public at-grade crossing on the west bank of the Los Angeles
River (medians, restriping, signals, and pedestrian and vehicular a four-quadrant gate systems) to
facilitate future implementation of a quiet zone by the City of Los Angeles.

e At-Grade Passenger Concourse — The build alternative includes a new at-grade passenger
concourse that would include space dedicated for passenger circulation, waiting areas, ancillary
support functions (back of house uses, baggage handling, etc), transit serving retail,
office/commercial uses, and open spaces and terraces. The at-grade passenger concourse would
also create an opportunity for an outdoor, community oriented space and enhanced Americans
with Disabilities Act accessibility. The at-grade passenger concourse would be constructed below
the elevated rail yard. Amtrak ticketing and baggage check-in services would occur at a centralized
location where new carousels would be constructed at the concourse level. The at-grade
passenger concourse also includes new plazas east and west of the elevated rail yard (East and
West Plazas), and a grand canopy that would extend up to 70 feet above the elevated rail yard
and West Plaza. New vertical circulation elements would also be constructed throughout the
concourse to enhance passenger movements throughout LAUS while meeting Americans with
Disabilities Act and National Fire Protection Association platform egress code requirements.

e Run Through Tracks — The build alternative includes up to 10 new run through tracks (including a
new loop track) in the run-through segment. All infrastructure south of LAUS is the same as
described above for the proposed project.

The build alternative would also require modifications to US 101 and local streets (including potential
street closures and geometric modifications); railroad signal, positive train control, and
communications related improvements; modifications to the Gold Line light rail platforms and
tracks; modifications to the main line tracks on the west bank of the Los Angeles River; modifications
to Keller Yard and BNSF West Bank Yard (First Street Yard); modifications to the Amtrak lead track;
new access roadways to the railroad ROW; additional ROW; new utilities; utility relocations,
replacements, and abandonments; and new drainage facilities/water quality improvements.
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Figure 1-1. Project Location and Regional Vicinity
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Figure 1-2. Project Study Area
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2.0

Purpose

The purpose of this report is to:

Document existing geologic, geotechnical, and seismic conditions, including subsurface soils,
groundwater, seismicity, corrosion potential, subsidence, and environmental concerns relevant to
the proposed project.

Facilitate the understanding of the existing geologic and geotechnical information at the project
site that would be used for the preliminary design of the proposed improvements and during the
planning of future geotechnical exploratory investigations. During the planning of future
geotechnical investigations, the existing available data and findings presented in this report will
be taken into consideration to allocate resources where geotechnical information is missing
and/or augment subsurface geotechnical information in other areas within the project limits.

Identify constructability conditions relevant to proposed improvements considered in the Link
Union Station Project. The early identification of these conditions will provide the opportunity to
consider alternatives during the planning, design, and construction phases.

Provide preliminary recommendations for foundation selection, summarize key
constructability-related subsurface conditions affecting the proposed project, and provide
recommendations for future geotechnical investigations.
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3.0 Methodology

The methodology used in this report included the following tasks:

e Literature Review — Public agencies were contacted to obtain relevant geotechnical and geology
reports for the proposed project site. Documents reviewed were obtained from the City of Los
Angeles Department of Public Works, City of Los Angeles Department of Building and Safety,
California Department of Transportation (Caltrans), and Metro. The reviewed documents include
published geologic maps; planning documents and hazard maps; as-built log of test borings
(LOTB); and previous geotechnical and environmental reports for LAUS, Metro Red Line Tunnel,
East Side Underpass Light Rail Transit (Gold Line Eastside Extension), and nearby developments.
This review provided the basis for the evaluation of site conditions and geologic and geotechnical
conditions present at the project site.

e Site Condiitions — The existing site conditions present at the proposed site were described. A site
reconnaissance was performed to visually identify existing facilities, evaluate the accessibility to
the site for future explorations, confirm desk study findings, and identify potential issues that
could affect the proposed improvements.

o Geologic and Geotechnical Conditions — Relevant geologic and geotechnical data were compiled in
this report, along with the findings for the proposed project. Topics covered included faulting and
seismicity, seismic hazards, subsurface soil conditions, groundwater, and environmental-related
issues.

e Geotechnical Considerations — Discussion and conclusions were provided regarding foundation
selection, constructability conditions, and summary of finite element analysis results for the
proposed improvements.

e Recommendations — Recommendations for additional geotechnical investigations were provided
to better characterize the subsurface conditions at the site and to confirm the preliminary
findings of this report.

e Next Steps — Discussion was provided for subsequent actions to follow this report.

e References— A list of references used in the preparation of this report was provided.
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4.0 Literature Review

Various documents were reviewed pertaining to the project site and surrounding area. Documents
reviewed include published geologic maps; planning documents and hazard maps; LOTBs; and previous
geotechnical and environmental reports for LAUS, Metro Red Line Tunnel, East Side Underpass Light Rail
Transit (Gold Line Eastside Extension), and nearby developments (Exhibit 4-1 in Appendix A). A list of
maps, reports, and documents reviewed is presented below.

Published geologic and hazard maps include the following:

e State of California - Special Studies Zones — Los Angeles Quadrangle, Official Map. (California
Division of Mines and Geology [CDMC] 1977)

e State of California Seismic Hazard Zones — Los Angeles 7.5 Minute Quadrangle (California
Ceological Survey [CGS] 1999)

e Los Angeles County Tsunami Inundation Maps (CGS 2009)

e Ceologic Compilation of Quaternary Surficial Deposits in Southern California, Los Angeles 30'x
60" Quadrangle (CCS 2012)

e Quaternary Fault and Fold Database for the United States (United States Geological Survey
[USGS] and CGS 2006)

Geotechnical information reviewed includes geotechnical reports for LAUS, as well as nearby
developments, and as-built plan sheets (Appendix B) presenting LOTBs for nearby Caltrans structures.
Pertinent LOTBs are provided in Appendix C, alphabetically by reference name. The complete list of
documents reviewed is presented in Section 10.0. The following is a list of the most relevant geotechnical
reports and documents considered in this report:

e Final Environmental Impact Report/Environmental Impact Statement, Los Angeles Union Station
Run-Through Tracks Project (Caltrans 2005)

e Final Geotechnical Summary Report, SR-710 Tunnel Technical Study, Los Angeles County,
California (CH2M Hill 2010)

e Geotechnical Investigation Report Volume I, Southern California Rapid Transit District [SCRTD],
Metro Rail Project, (Converse Consultants, Inc. [CC] et al. 1981)

e Ceotechnical Report: Metro Rail Project-Design Unit A135, LOTBs SCRTD, (CC et al. 1983)
e Union Station Area Aquifer Pump Tests Metro Rail Project (CC et al. 1986)

e Temporary Tunnel Excavation Support by Chemical Grouting. Grouting Soil Improvement and
Geosynthetics Proceedings, GT Div. ASCE (Gularte et al. 1992)
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Geotechnical Engineering and Groundwater Study, Proposed Two Level Subterranean Parking
Carage and Four Story Office (J. Byer Group, Inc. 1998)

Report of Phase | Environmental Site Assessment, Alameda District Plan (Law/Crandall, Inc.
1994)

Metro Rail Project, Main Yard and Shops Yard Leads (SCRTD 1988)

The Phase | Subsurface Investigation at the Metro Rail A-130 Corridor (The Earth Technology
Corporation 1987a)

The Phase Ill Subsurface Investigation at the Metro Rail A-130 Corridor (The Earth Technology
Corporation 1987b)

The Phase IV Subsurface Investigation at the Metro Rail A-130 Corridor (The Earth Technology
Corporation 1987¢)

Ceotechnical Investigation, Proposed West Campus Infrastructure Project, Los Angeles,
California, LOTBs (URS Corporation [URS] 2003)

Phase | Environmental Site Assessment and Limited Phase Il Testing Selected Portions of the Los
Angeles Union Station Property (URS 2011)

Technical memoranda addressing specific design considerations, including preliminary seismic design

parameters for proposed improvements, the lowering of the intersection grade at Commercial Street and

Center Street, and potential impacts on the Metro Red Line Tunnel due to the proposed aerial structures,

were also reviewed. The documents reviewed include the following:

Preliminary Draft Report for Seismic Design Parameters, Southern California Regional
Interconnector Project (SCRIP) (Earth Mechanics, Inc. [EMI] 2015)

Draft Technical Memorandum Static and Seismic Performance of Red Line Tunnel, SCRIP (EMI
2016a)

Draft Technical Memorandum Impact of Lateral Pile Loading on Red Line Tunnel, SCRIP Project-
Ceotechnical Fatal Flaw Study (EMI 2016b)

Pertinent findings and information contained within these maps, memoranda, and reports are discussed
within the body of this study.
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5.0 Site Conditions

5.1 Existing Facilities

LAUS is located in the northeastern portion of Downtown Los Angeles, on the property bounded by
Alameda Street, Cesar Chavez Avenue, Vignes Street, and US-101 (Exhibit 5-1 in Appendix A). In general,
surface conditions across the project site are considered improved, consisting of commercial/industrial
and residential developments.

A field reconnaissance was conducted August 15, 2014, of the project footprint area and April 20, 2016,
within the LAUS area to evaluate existing facilities and activities. The proposed project lies within a mixed
industrial-commercial use area. Most of LAUS, including train platforms, rail tracks, and some nearby
facilities, are owned by Metro. Other owners include the City and County of Los Angeles and private
corporations. Specific site locations that were explored during these field visits included the Historic
Station Building (HSB), Amtrak Office and Baggage Building (AOBB), LAUS train platforms, Gateway
Station Building, Metro Red Line, Cesar Chavez Avenue Undercrossing (Bridge Number [No.] 53C-131),
and the facilities in the vicinity of Commercial and Center Streets. The site overlies two major tunnels:
one constructed for pedestrian access and the other for the Metro Red Line. A detailed description of the
Metro Red Line Tunnel is provided in Section 5.1.1. The pedestrian tunnel is about 28 feet wide and
traverses one floor level below the surface tracks and platforms connecting the AOBB and Gateway
Station Building with the boarding platforms (Caltrans 2005).

The HSB is located east of Alameda Street and adjacent to the Metropolitan Water District Building. The
HSB incorporates a series of retail businesses, waiting area for passengers, and ticket booths within its
central portion. Driveways, an enclosed garden, and a subterranean parking garage are located within the
HSB area. The eastern portion of the HSB constitutes the AOBB, used by Amtrak for luggage handling
and storage area. Important features to consider for future geotechnical exploration activities include the
underground tunnel for the Metro Red Line subway located north of the HSB and the connecting
pedestrian tunnel that runs underneath the LAUS train platforms to the AOBB area.

The LAUS train platforms, located on the central portion of LAUS, consist of 6 reinforced concrete
platforms with access to 12 rail lines serving Metrolink and Amtrak trains. There is an additional platform
located adjacent to the AOBB parking lot area that is in use by the Metro Gold Line. All the
Amtrak/Metrolink platforms are accessed through the underground pedestrian tunnel via stairs and
access ramps located on both sides of the pedestrian tunnel. The Cold Line platform is accessed via
stairs or by an elevator located adjacent to the underground pedestrian tunnel. The surficial materials
encountered on the rail tracks consist predominantly of ballast rock, and the areas surrounding the
platforms are either concrete or paved surfaces.

The Gateway Station Building is located on the eastern portion of LAUS, adjacent to the train platforms
and north of US-101. This building serves as the eastern entrance for the Metro subway lines, Metro
buses, and Amtrak/Metrolink. During the field visit conducted August 14, 2014, there were construction
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activities occurring on the southern end of the parking lot and on Vignes Street. These improvements
were in their final stage, and completion is anticipated in the near future.

Commercial Street, located south of LAUS and parallel to US-101, was explored to identify potential
issues with the proposed aerial structures on August 14, 2014. During this site visit, personnel performed
a reconnaissance of the street starting at Hewitt Street on the west end and terminating at the east end of
Commercial Street near the Metro’s ROW and railroad tracks. In addition, the intersection of Commercial
Street and Central Street was visually explored to evaluate the potential lowering of the intersection grade.
Observed land uses within the area consist of existing commercial and industrial establishments. The
pavement condition ranges from poor to fair in most of the observed areas. Access to the Metro’s ROW
parallel to the Los Angeles River was not available on foot at the time of this visit, but future geotechnical
exploration of these premises is considered accessible with the required entry permits.

Other facilities near the project footprint area include commercial buildings, parking lots, residential
buildings, a Metro bus station, mechanic shops, major freeways and local streets, the Metro Gold Line
Bridge, and underground utilities. Existing utility research in this area indicates existing storm drain,
steam, air, petroleum products, fiber optic, sewer, electric, water, natural gas, and various other lines
within LAUS and the surrounding area.

A summary of existing facilities and foundation information is provided in Table 5-1.
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Los Angeles River Bridge and Overhead at Aliso Street (Bridge No. 53-0405) — Initial Construction (Approximately 1954)

Abutment/Pier 1A, 270 16-inch diameter Hundreds 255 15
2A, 1B-17B, 19D, and CIDH
20D
West and East Arch 236 at Arch Spread Footing — — —
Abutments, Piers 24D abuts, 267 at
and 25D, Abutment 1 Piers
Pier 25
Pier 26 — 255 7-gauge fluted  Hundreds 230 20 - 38
Abutment 28 16-inch diameter

CISS

Los Angeles Street Overcrossings (Bridge No. 53-0629) — Initial Construction
(Approximately 1949)

All 259 Spread footing — — —

Alameda Street Overcrossing (Bridge No. 53-0782) — Initial Construction
(Approximately 1952)

All 240 Spread footing — — —

Eastside Underpass [Gold Line] (Bridge No. 53-2975) Initial Construction

(Approximately 2004)

Abutment 1 288 4-foot diameter 6 210 78
CIDH

Bent 2 and 262 8-foot diameter 1 each 190 72

Bents 6-9 CIDH

Bents 3-5 267 10-foot diameter 1 each 194 73
CIDH

Abutment 10 269 3-foot diameter 5 215 54
CIDH

Source: Caltrans n.d., 1949, 1954, and 2004

Notes:
No.=number; MSL=mean sea level, CIDH=cast-in-drilled-hole, CISS=cast-in-steel-shell
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5.1.1 Metro Red Line Tunnel

The Metro Red Line Tunnel is a twin cast-in-place concrete tunnel that runs in a northwest-to-southeast
direction through LAUS. Each tunnel is nearly 20 feet in diameter with a nominal 12-inch thick concrete
lining and located approximately 28 feet apart center-to-center. Within LAUS, this structure runs beneath
the station’s platforms and pedestrian tunnel. Southeast of LAUS, the Metro Red Line Tunnel begins at
grade level, described as the east portal, and runs beneath the intersection of Commercial Street and
Center Street, some private lots, and US-101. The construction of the tunnel segment located within
LAUS was performed using the cut-and-cover method, and the excavations were supported by the
implementation of tiebacks (pre-stressed soil anchors). After construction of the tunnel concrete box
structure at LAUS, the tiebacks were abandoned in place (SCRTD 1988). The tunnel segment located
southeast of LAUS was bored using a conventional tunnel boring machine. Horizontal and vertical
grouting techniques were implemented for soil stabilization for the segments that run beneath the
intersection of Commercial Street and Center Street and beneath US-101. The chemical grouting was
applied around the Metro Red Line Tunnel, forming a binocular-shaped underground structure (EMI
2016a). The Metro Red Line Tunnel invert elevation ranges from about 265 feet mean sea level (MSL)
near the east portal entrance and slopes down as the it advances northwest with an average invert
elevation of about 237 feet MSL beneath US-101 and LAUS. Photographs taken during the construction
of the Metro Red Line Tunnel are presented on Exhibits 5-2 and 5-3 in Appendix A.

During the construction of the tunnel segment between the intersection of Commercial Street and Center
Street and US-101, a fire incident was reported July 13, 1990. Based on the reviewed documents, the fire
was initiated by a spark from the cutting torch used during the installation of high density polyethylene
membrane. During this fire, approximately 730 feet of tunnel lagging used for support was destroyed
causing the collapse of this tunnel segment that, at the time of the fire, was ungrouted (Gularte et al.
1992).
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6.0 Geologic and Geotechnical Conditions

6.1 Geologic Setting

The project site is located within the Los Angeles Basin near the boundary of the Transverse Ranges
Province and the northern Peninsular Ranges Geomorphic Province. The mountain ranges include the
Santa Monica and San Gabriel Mountains located northwest of the project site and the Palos Verdes Hills
toward the southwest. The Transverse Ranges are characterized by an east to west trending complex
group of mountain ranges and valleys. The Transverse Ranges are comprised predominantly of
sedimentary rocks, Mesozoic granitic rocks, and ancient Precambrian rocks of all types. The northern
Peninsular Ranges are characterized by a series of northwest to southwest trending mountains and faults.
These mountain ranges are composed of metamorphosed sedimentary and volcanic rocks of Jurassic age
that have been intruded by mid-Cretaceous plutonic rocks of the Southern California batholith and
rimmed by Cenozoic sedimentary rocks (Gastil and Krummenacher 1981; Schoellhamer et al. 1981).

The project footprint area is located west of the Los Angeles River on a gently sloping alluvial surface.
Topography within the proposed project footprint area slopes downward from north to south with ground
elevations ranging from about 274 to 295 feet above MSL. Based on the review of the Geologic
Compilation of Quaternary Surficial Deposits in Southern California (CGS 2012), the site is underlain by
varying amounts of artificial fill and of Holocene-age and Pleistocene alluvium deposits consisting of silty
sands, sands and silts with varying amounts of gravel and cobbles (Exhibit 6-1 in Appendix A). Beneath
the alluvium layers, Miocene Puente marine sedimentary formations are present within the project
footprint area (Bilodeau et al. 2007).

6.2 Faulting and Seismicity

The review of available literature indicates there are no known active or potentially active faults that have
been mapped at the site, and the site is not located within an Alquist-Priolo Earthquake Fault Zone
(Exhibit 6-2 in Appendix A). The principal seismic hazard that could affect the site is ground shaking
resulting from an earthquake occurring along one of several major active or potentially active faults in
Southern California. Based on the review of the Caltrans Acceleration Response Spectrum Online
(Caltrans 2016), the USGS and CGS (USGS and CGS 2006) Quaternary Fault and Fold Database, and the
Alquist-Priolo Special Studies Zone Map for Los Angeles Quadrangle (CDMG 1977), the closest active
faults that could affect the site, approximate distances, fault lengths, and magnitudes are presented in
Table 6-1.
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Elysian Park (Upper)?
Hollywood

Puente Hills (Los Angeles)?
Raymond

Santa Monica

Verdugo

Newport Inglewood

Sierra Madre

Elsinore

Malibu Coast

Palos Verdes

San Gabriel

THUMS — Huntington Beach

Northridge Hills

Note:

0.8

4.3

4.5

4.6

4.6

6.8

8.4

18.2

19.6

19.3

6.6

6.6

6.9

6.7

7.0

6.8

7.2

7.2

6.9

6.6

7.2

7.3

6.6

6.4

July 2016

1 Blind thrust fault: Mapped by Caltrans Acceleration Response Spectrum Online but not mapped by USGS and CGS (Caltrans 2016; USGS

and CGS 2006)

2 Distance from site is approximate and measured from LAUS (USGS and CGS 2006)

3 Caltrans 2016

6.3 Seismic Design Criteria

To mitigate the effects of ground shaking produced by regional seismic events, seismic design should be

performed in accordance with

the applicable building codes.

Seismic design

criteria  and

recommendations relevant to the proposed improvements are included in a preliminary technical

memorandum prepared by EMI (EMI 2015).
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6.4 Seismic Hazards

6.4.1 Fault Rupture

Based on available literature and reports, no active faults are known to traverse the project site, and the
site is not located within a currently designated Alquist-Priolo Earthquake Fault Zone. The nearest special
study zone as mapped by CDMG is approximately 5.5 miles from the site (CDMG 1977) (Exhibit 6-3 in
Appendix A).

6.4.2  Seismic Ground Shaking

The proposed project is located within an active seismic region and is expected to experience ground
shaking from an earthquake occurring along several major active or potentially active faults in Southern
California (Section 6.2 for details). Consequently, the implementation of the proposed improvements
may increase the number of people exposed to effects associated with seismically-induced ground
shaking. The seismic ground shaking hazard is considered moderate to high.

6.4.3  Liquefaction and Seismically-Induced Settlement

Liquefaction is the loss of soil strength or stiffness due to a buildup of pore-water pressure during ground
shaking. Liquefaction is associated primarily with loose (low-density), saturated, fine- to medium-grained,
cohesionless soils. Effects of liquefaction can include sand boils, excessive displacements, bearing
capacity failures, and lateral spreading. Seismically-induced settlement consists of dry dynamic settlement
(above groundwater) and liquefaction-induced settlement (below groundwater). This settlement occurs
primarily within loose to moderately dense sandy soil due to reduction in volume during and shortly after
an earthquake event.

Based on the review of the Seismic Hazard Zones map for the Los Angeles 7.5-Minute Quadrangle (CGS
1999), the site is located within an area designated as potentially liquefiable (Exhibit 6-3 in Appendix A).

A review of existing borings from nearby projects and borings performed by others at LAUS and
surrounding areas, the groundwater level ranges between depths of approximately 14 to 48 feet below
ground surface (bgs) (corresponding groundwater elevations range from about 222 to 256 feet MSL).
Historical groundwater depths as shallow as 13.5 feet below ground were reported (Law/Crandall, Inc.
1997; J. Byer Group 1998), but more recent measurements indicated a steady groundwater level decline
(Section 6.6 for discussion). The soils encountered below groundwater are generally alluvial deposits
consisting of medium dense to very dense sandy silts, silty sands, and sands with gravel that are not
considered susceptible to liquefaction. However, there is evidence of thin interbedded loose materials
within the upper 30 feet of the project footprint area. These layers will need to be evaluated during future
subsurface exploration to confirm their liquefaction potential for the site. In general and from a
preliminary standpoint, based on the available geotechnical data, the potential for liquefaction and
seismically-induced settlement to occur at the proposed project location is considered low.
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6.4.4  Lateral Spreading

Lateral spreading is a type of landslide motion generally characterized by progressive cracking and ground
motion near a slope face. Lateral spreading is generally associated with liquefiable soils, which allow the
slope face and surrounding area to flow during or shortly after earthquake ground motions. Conditions
favorable for lateral spreading are frequently found along streams and waterfronts or in loosely placed,
saturated, sandy fill (Rauch 1997). The Los Angeles River is located southeast of LAUS; it is a channelized
concrete channel. Based on the proposed improvements, as well as the known soil conditions, the
potential for lateral spreading at the site is considered low. The project footprint area, located near the
Los Angeles River where limited geotechnical information is available, needs further investigation to
evaluate the lateral spreading potential.

6.4.5 Seiches and Tsunamis

Seiches are large waves generated in enclosed bodies of water in response to ground shaking. Tsunamis
are waves generated in large bodies of water by fault displacement or major ground movement. Based on
the absence of enclosed bodies of water near the site and the CGS Tsunami Inundation Map (CGS 2009),
seiche and tsunami risks at the site are considered negligible.

6.5 Subsurface Earth Materials

The review of existing geotechnical data, geologic maps, reports, and other pertinent information
indicates the project footprint area is underlain by varying amounts of artificial fill and young alluvium
deposits ranging from loose to medium dense materials, such as silty sands/sandy silts, silt, and sands
with varying amounts of gravel and cobbles. The artificial fill varies in composition but is generally known
to contain construction debris, as well as imported natural earth materials. The compaction of this layer
is uncertain and, therefore, this layer of fill is categorized as “uncertified fill.” Generally, in Los Angeles
County, uncertified fill may not be used to support loads from structures, and the removal and
recompaction of this layer should be anticipated for construction. In the review of existing data, the
artificial fill layer varies from about 5 to 15 feet in thickness but may extend to depths as great as about 30
feet bgs in some locations. Within the concourse area, the artificial fill ranges from about 20 to 30 feet
bgs. The young alluvium encountered within the project footprint area consists primarily of
coarse-grained deposits ranging in consistency from loose to very dense silty sands, clayey sands, and
sands with varying amounts of gravel and cobbles. Interbedded fine-grained deposits consisting of soft to
stiff sandy silts, silt, and clay were also observed within the young alluvium in the LAUS area (CC et al.
1983). The thickness of the young alluvium within the project area ranges from about 40 to 70 feet. For
the concourse area, the thickness of the young alluvium deposits ranges from about 65 to 75 feet.

Beneath the fill and younger alluvium, older alluvium deposits, sometimes referred as to the San Pedro
Formation, overlay bedrock of the Puente Formation. Older alluvium materials consist of dense to very
dense silty sands, sands, interbedded clays, and gravels with varying thickness from 10 to about 70 feet.
The Puente Formation (bedrock) consists predominantly of interbedded siltstone and sandstone with
thinly bedded claystone. The degree of weathering of the bedrock decreases with increasing depth. The
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upper several feet of the bedrock is weakly cemented and susceptible to softening or slaking in the
presence of water; however, deeper beds are strongly cemented. Bedrock at the project site is generally
encountered at depths ranging from about 18 to 100 feet bgs or with corresponding elevations ranging
from 190 to 254 feet MSL. Bedrock was encountered at relatively shallow depths ranging from about 18
to 30 feet bgs or corresponding elevations ranging from 245 to 257 feet MSL in the southwestern portion
of LAUS as described in the geotechnical exploratory borings (URS 2003). Near the platforms/tracks and
the concourse passenger areas, bedrock was generally encountered at approximately elevation 200 feet
MSL, which is about 95 feet below existing grade (CC et al. 1983). On the southeast side of LAUS, in the
vicinity of US-101 and the intersection of Commercial Street and Central Street, bedrock was generally
encountered at depths ranging from 90 to 100 feet bgs. However, the borings performed for the Gold
Line Eastside Extension Project located near the intersection of Alameda Street and Commercial Street
encountered bedrock at depths ranging from 49 to 75 feet bgs or corresponding elevations ranging from
226to 218 feet MSL. Other data reviewed included borings located on Cesar Chavez Avenue, Keller
Street, and Lyon Street, which did not encounter bedrock within their exploration depths (up to about 50
feet bgs).

In general, the Puente Formation is of low to moderate strength with locally hard, cemented, and
interbedded concretions. Limited unconfined compressive strength tests performed for the Metro Red
Line Tunnel indicates unconfined compressive strengths ranging from about 10 to 175 pounds per
square inch, with an average value of about 80 pounds per square inch (CC et al. 1983). Based on a
review of similar projects performed for an area near LAUS by others, the unconfined compressive
strength of the Puente Formation varies from about 50 to 750 pounds per square inch. The strength of
cemented layers and concretions vary from 4,000 to 15,400 pounds per square inch (CH2M Hill 2010).
Cross sections utilizing selected boring logs obtained from the previous reports were prepared for LAUS
and Commercial Street (Exhibits 6-4 and 6-5 in Appendix A).

6.6 Groundwater

Based on the review of previous reports and available data, the groundwater levels within the project
footprint area range between approximately 14 and 48 feet bgs (corresponding groundwater table
elevations range from about 222 to 256 feet MSL). Historical groundwater depths as shallow as 13.5 feet
below ground were reported (Law/Crandall, Inc. 1997; |. Byer Group, Inc. 1998), but more recent
measurements indicated a steady groundwater level decline. The groundwater quality at the project is not
specifically known, but the groundwater may contain inorganic constituents, as well as organic
contaminants from solvent and petroleum hydrocarbon pollution associated with industrial activities in
the area (Caltrans 2005). Underground facilities, as well as temporary excavations during construction,
should anticipate encountering groundwater if greater than about 10 to 15 feet bgs. See Section 6.12,
Environmental Concerns regarding potential groundwater contamination.
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6.7 Collapsible and Expansive Soils

Collapsible soils are soils that undergo settlement upon wetting, even without the application of
additional loads. Typical collapsible soils are low in plasticity and have relatively low moisture contents
and densities. These soils are distributed throughout the southwestern United States, specifically in areas
of young alluvial fans, debris flow sediments, and loess (wind-blown sediment) deposits. Expansive soils
are generally plastic clays that can undergo a substantial increase in volume with increase in moisture
content and a substantial decrease in volume with a decrease in moisture content. Expansive soils can
cause uplift pressures that can lead to structural damage. Based on the review of available geotechnical
reports (Section 4.0), collapsible soils and expansive soils have not been identified at the proposed
project site. Therefore, the soils at the site have low collapse and expansion potential.

6.8 Corrosion Potential

Existing available data indicates soils located within LAUS exhibited sulfate concentrations ranging from
152 to 475 parts per million (ppm) and chloride concentrations ranging from 3,000 ppm to 4,600 ppm
(CC et al. 1981). Caltrans specifications define a corrosive soil as a material in which any of the following
conditions exist: a chloride content greater than 500 ppm; soluble sulfate content greater than 2,000
ppm; or a pH of 5.5 or less. Based on these guidelines established by Caltrans and existing data from
previous reports, the soils within the project site have a moderate to severe corrosion potential to buried
metal structures, and the potential for sulfate attack on concrete is considered low. However, future
studies should further assess corrosion potential.

A geotechnical report prepared for the Metro Red Line Tunnel (CC et al. 1986) described severe corrosion
to groundwater monitoring instrumentation and pump equipment exposed to the groundwater in the
LAUS area. During this investigation, soils within LAUS were treated with hydrogen peroxide to reduce
hydrogen sulfide content in the groundwater. The hydrogen peroxide treatment was successful in the
reduction of hydrogen sulfide in the groundwater within LAUS (CC et al. 1986). The subsurface soils
within the project site will be evaluated in the future, planned investigations for the potential for corrosion
to concrete and ferrous metals to confirm previous findings.

6.9 Subsidence and Settlement

Ground subsidence is a process characterized by downward displacement of surficial materials caused by
natural phenomena, such as removal of underground fluids, natural consolidation, or dissolution of
underground minerals, or by man-made phenomena, such as underground mining or tunneling. The
project site is located north of the Union Station Oil Field. The LAUS Run-Through Tracks Project
Environmental Impact Report/Environmental Impact Statement (Caltrans 2005) indicates the potential
for subsidence due to the extraction of oil in the surrounding area near LAUS is considered low. It is
anticipated that the proposed improvements would impose higher loads on the existing soils than
presently exist; therefore, settlement, both long-term and immediate, is anticipated to occur in low
density, loose deposits of silts, clays and sands for those improvements proposed to rely upon the upper
zones for support using shallow foundations. The review of existing soil boring logs indicates thin,
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interbedded loose deposits within the upper 30 feet of the artificial fill should be anticipated. Significant
settlement was generally not a controlling issue in the reports reviewed. Proper compaction and/or the
removal of fill soils should be considered for proposed improvements. Another alternative to consider is
use of deep foundations which extend through the artificial fill soils and bear in firm strata.

6.10  Flooding

The Flood Insurance Rate Map 06037C1636F (Federal Emergency Management Agency 2015) depicted
that the project footprint area is located within Zone “X” (unshaded), an area designated to be outside
the 500-year floodplain and protected by levee from 100-year floodplain. The potential for flooding for the
proposed project is considered low.

6.11 Mineral Resources

The project footprint area is underlain by man-made fill and alluvium materials, such as sand and gravel,
which could be considered mineral resources and used as construction aggregates. However, the mining
of such materials within an urbanized environment is not practical. Therefore, no significant impact on
mineral resources would be attributed to the construction of the proposed project.

6.12 Environmental Concerns

Several environmental reports were reviewed regarding subsurface conditions. Due to the long history
and varied uses of this area of Los Angeles, the site is expected to have variable potential for
contamination. The J. Byer Group reported encountering methane and hydrogen sulfide in their test wells
near LAUS (). Byer Group, Inc. 1998). In one sample at Test Well No. CMW?2, located west of the HSB,
combustible gas readings were high enough to reach the lower explosive limit. Similar combustible gas
conditions were encountered at the site when performing pump tests as reported by others (CC et al.
1986). CC also reported previous problems had been encountered at the site when performing a pump
test. CC encountered entrained gases in the water (possibly methane), which may have been released by
the underlying Puente Formation. Groundwater contaminated with gas or other volatile organic
compounds may be encountered during groundwater pumping on site. Other detailed recommendations
for dewatering can be found in the ). Byer Group report (J. Byer Group, Inc. 1998). The area west of First
Street Bridge is mapped as a Union Station Oil Field; consequently, bedrock could contain hydrocarbon
odor and stains.

A boring performed near the Los Angeles River (Boring CEG-2) indicates the presence of natural oil,
which was encountered at a depth of about 37 feet bgs (CC et al. 1981).

Soil and groundwater contamination at LAUS was found primarily in the eastern, northern, and southern
portions of the property. The contaminants found in soil samples at LAUS included carbon disulfide,
petroleum hydrocarbons, benzene, toluene, xylenes and potentially methylene choline in the upper 30 feet
bgs. Twenty-eight volatile organic compounds were reported in groundwater samples, which include
acetone, dicloroethane, dichloroethylene, tetrachloroethylene, toluene, methylene chloride, carbon
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disulfide, and various others (Law/Crandall, Inc. 1994). Further studies (URS 2011) suggest the highest
concentrations of volatile organic compounds exist on the off-site portion of the Gateway Area, near the
intersection of Vignes Street and Cesar Chavez Avenue, whereas the yard tracks are contaminated with
petroleum hydrocarbons, lead, and semi-volatile organic compound from historic rail operations. Similar
types of contaminants are expected to be found near LAUS, including the southern parts of the First
Street Viaduct Bridge, Keller Street, Ramirez Street, Commercial Street, Center Street, and various other
streets.

Soil and groundwater environmental investigations for the construction of the Metro Red Line Tunnel
segment between the intersection of Commercial Street and Center Street and US-101 revealed low levels
to nondetectable levels of soil and groundwater contaminants (The Earth Technology Corporation 1987a,
1987b, and 1987c).

Numerous on- and off-site contamination sources are known to exist or have existed at the site. Some of
these sources and their contaminants are described in previous environmental documents
(Law/Crandall, Inc. 1994; URS 2011). In general, the site is impacted by volatile organic compounds from
various sources, and nearby rail operation areas are impacted by petroleum hydrocarbons, lead, and
semi-volatile organic compound. URS determined that these areas impacted by rail operations are
generally limited to the upper 10 feet of materials below existing site grade.

6.13 Methane Gas

Based on the review of the Methane and Methane Buffer Zone Map (City of Los Angeles 2004), portions
of the project are located within an area designated as Methane Zone. The areas within the project limits
affected by this designation are located south of US-101. Therefore, there is the potential for methane and
other volatile gases to exist within the project footprint area.
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7.0 Geotechnical Considerations

7.1 Foundation Type

Based on the review of previous reports, anticipated loading characteristics of the proposed
improvements and the soil stratigraphy within the project site, a combination of shallow foundations and
deep (pile) foundations will likely be suitable to support proposed improvements. Reviewed reports
indicate allowable bearing pressures for spread footings of between 3,000 and 4,000 pounds per square
foot. Where conventional spread foundations are considered, proper treatment (removal and
recompaction) of the uncertified artificial fill is required. Similarly, if loading capacity is required for pile
foundations (especially for lateral loading), the uncertified fill should be removed and recompacted to
meet or exceed the minimum compaction criteria for the proposed improvements, or these foundations
are designed to not rely on these uncertified fill soils for lateral resistance.

The foundation type selection should account for the presence of adverse conditions, such as a shallow
groundwater table, presence of dense to very dense granular materials and cobbles, caving of loose
granular soils, the highly urbanized area surrounding the project site, potential soil corrosion, and
potential for encountering contaminated soils. Heavy column and wall loads will be best supported by a
deep foundation system. Feasible deep foundation types include steel piles driven to refusal into bedrock,
and cast-in-drilled-hole (CIDH) piles. Foundation types, such as CIDH piles and driven steel piles, will
provide suitable support for the proposed structures with the proper design and construction methods.
During the construction of pile foundations, difficult driving and/or drilling can be expected due to the
presence of dense to very dense deposits, cobbles and bedrock at shallow depths within the project
footprint area. CIDH piles were the prevailing recommended foundation type among the more recent
documents reviewed. Where axial load demands are high, utilizing methods such as base grouting of
CIDH piles should be considered to increase compressive capacity.

However, the relatively shallow depth to the Puente Formation bedrock may make driven piles a feasible
alternative. Consideration should be given to underground utilities; nearby structures; and existing
tunnels, which may be sensitive to ground vibrations, corrosion of pile steel, and noise impacts if driven
piles are to be considered.

7.2 Constructability Considerations

Some known constructability-related subsurface conditions exist at the project site. The intent of the
planned future exploration is to better delineate these and other conditions near proposed
improvements. Anticipated subsurface conditions at the project footprint area that might affect the
proposed improvements are summarized below:

e Shallow groundwater table ranging from 14 to 20 feet bgs is anticipated at LAUS.

e Environmental concerns exist, given the presence of contaminated soils and groundwater at
LAUS.
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e Corrosion potential of soils at LAUS is considered high.

e The impact of proposed improvements to the existing Metro Red Line Tunnel within LAUS and
off-site areas must be considered (near the intersection of Commercial Street and Center Street).

e Difficult driving or drilling conditions for piles could be encountered at the site due to gravel and
cobble layers and bedrock.

e Abandoned tiebacks (pre-stressed soil anchors) installed during the construction of the Metro
Red Line Tunnel within LAUS could pose obstructions to deep foundations and other proposed
improvements.

7.3 Finite Element Analysis Results

A finite element analysis was performed by EMI to evaluate the impact on the existing Metro Red Line
Tunnel due to the potential street grade modification at the intersection of Commercial and Center
Streets, which includes the lowering of the roadway by approximately 7 feet below existing grade. Based
on the preliminary results provided in the technical memorandum by EMI (EMI 2016a), the lowering of
Commercial Street and Center Street would not affect the structural integrity of the existing Metro Red
Line Tunnel. In addition, EMI did not identify any fatal flaws when evaluating the tunnel performance
under static and seismic conditions due to the proposed lowered grade (EMI 2016a).

Another analysis was performed (EMI 2016b) to evaluate the impact of lateral pile loading on the Metro
Red Line Tunnel near the intersection of Commercial Street and Center Street due to the proposed aerial
bridge structure. The two-dimensional finite element analysis considered a 10-foot diameter CIDH pile
located at approximately 20 feet apart from the Metro Red Line Tunnel. Since lateral pile demands were
not available, EMI provided a range of possible pile response using incremental lateral displacements for
both fixed and free pile head conditions. Based on the analysis, the pile top shear force required to
displace the pile 1 inch is approximately 1,700 kips and 3,500 kips for the free-head and fixed-head
conditions, respectively (EMI 2016b). These results are considered preliminary, and further analysis will
be required when more detailed design information becomes available.
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8.0 Recommendations

Future geotechnical exploration is recommended to better characterize the subsurface conditions and
anticipate issues that would affect the proposed improvements. In general, additional explorations should
be performed at the existing platform area within LAUS, along the proposed overhead aerial structure and
on the approach tracks that would provide entrance/exit to LAUS. Special consideration should be given
to the existing Metro Red Line Tunnel to identify any potential impacts that the proposed improvements
might have on this underground structure. The subsurface soils and groundwater contain moderate to
high levels of contamination, and the presence of combustible gases, including methane, may affect the
drilling and sampling at the project site (Section 6.12).

Based on the existing project site conditions and the expected shallow depth to groundwater, rotary-wash
borings are recommended. Coring of bedrock, if encountered, should be considered to obtain bedrock
design information. Subsurface materials contain varying amounts of gravel and range from medium
dense to very dense, but these soils can be drilled and sampled to the required depths using conventional
drilling technology. Where borings would be used for foundation parameters and/or subterranean
structures, they should extend to a minimum depth of 100 feet or into bedrock, whichever is shallower.
The spacing of exploratory borings will depend of the type of structure and proposed improvements. In
general, a minimum of one exploratory boring per bridge support is recommended. Standard penetration
test blow counts (N-values) should be obtained from these borings. Geotechnical laboratory testing of
recovered soil samples should be performed, as necessary, to obtain engineering design parameters of
the subsurface materials.

Cone penetrometer tests (CPT) equipped with one or more geophone sensors and pushed to refusal
should be considered in addition to the conventional borings, in particular at the platform areas and the
proposed overhead aerial structure. Per foot of exploration, CPTs are more cost-effective than soil
borings, and they also provide more precise subsurface data useful for soil characterization, liquefaction
analysis, seismic analysis, and pile capacity design. The state of the practice for CPTs has improved over
the years and some CPTs can now be pushed through more dense or coarse grained alluvium than in the
past but may still encounter relatively shallow refusal in very dense soil layers or bedrock. CPTs could be
mobilized first and exploratory borings using either hollow stem and/or mud rotary methods could then
be drilled to augment data where the CPTs could not reach sufficient depths. Seismic design parameters
(shear wave velocity) can be obtained by using seismic CPTs, seismic refraction, and/or downhole P-S
suspension logging. Due to the presence of dense granular materials, seismic CPTs might encounter
shallow refusal, consequently limiting its capabilities to gather useful data for seismic analysis. Downhole
P-S suspension logging is the preferable method for obtaining seismic design data at the proposed site
due to the accurate measurement of the shear wave velocity value and site specific conditions. The
downhole P-S suspension logging can be performed in any exploratory boring planned for the project.
Noninvasive methods, such as seismic refraction, can also be considered to obtain seismic design data
for the proposed improvements.
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9.0 Next Steps

The findings presented in this report were based solely on the review of published geologic maps and
geologic sources, planning documents, and previous geotechnical reports for LAUS and nearby
developments. The findings presented in this report are considered preliminary and will need to be
re-evaluated during the project’s final design phase. Additional geotechnical investigations should be
performed to provide site-specific design information for the proposed improvements and incorporate
any modifications to the project alternatives. The next steps to be considered for the project will consist of
the following:

e Delineate potential areas requiring further investigation by taking into consideration the findings
presented in this report and the location of the proposed improvements

e Plan and prepare a detailed geotechnical field work plan for proposed geotechnical investigation,
which will be prepared by incorporating the preliminary findings of this report and the
recommendations, as described in Section 8.0

e Conduct additional geotechnical exploratory investigations to obtain additional subsurface soil
information to be used to confirm preliminary findings and in the refinement of
recommendations, which will reduce the risk of encountering unexpected subsurface conditions
during the project’s design phase

e Provide mitigation alternatives for the identified constructability-related subsurface conditions
affecting the project, as described in Section 7.2

e During final design, a final geotechnical report shall be prepared incorporating new findings;
refined project alternatives; and updated design recommendations, which will include soil
bearing capacity, earth pressures, seismic design parameters, foundation selection, and
mitigation of adverse conditions recommendations
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As-Built Plans
Los Angeles River Bridge & OH at Aliso Street, Bridge
No. 53-0405
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Link Union Station July 2016
Preliminary Geotechnical Report

As-Built Plans
Alameda Street Underpass, Bridge No. 53-0782
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Link Union Station July 2016
Preliminary Geotechnical Report

As-Built Plans
Los Angeles Street Overcrossing, Bridge No. 53-0629
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Link Union Station July 2016
Preliminary Geotechnical Report

As-Built Plans
Eastside LRT Project Bridge over HWY 101,
Bridge No. 53-2975
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Link Union Station July 2016
Preliminary Geotechnical Report

Appendix C:
Existing Geotechnical Boring Logs
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SOIL DESCRIPTION

Soil descriptions on the exploration logs are based on visual observations and laboratory testing on selected samples.

MOISTURE

Dry Little perceptible moisture

Damp Below optimum moisture for compaction
Moist Likely near optimum moisture content
Wet Likely wet of optimum moisture content

Saturated Probably below water table or in perched
groundwater

SAMPLE TYPE SYMBOLS

MCS 2.0 = Modified California (ID 1.9 inch with liner)
CT = Cuttings

CR = Core Run

ST = Shelby Tube

TEST SYMBOLS

MG
GS
AL
SG
DT
0G
CN
U
cu
uc
DS
K
PP
cT

Muoisture Content

Grain Size

Atterberg Limits

Specific Gravity

Density Test

Organlc Content

Consolidatlon

Unconsolidated Undrained Triaxial
Consolidated Undralned Triaxdal
Unconfined Compresslon

Direct Shear

Permeablity

Pocket Penetrometer in tona/ft2

Corrosivity Test

PID Photolonization Detector Reading

CA

Chemical Analysls

ONITED TECHNOLOGIES CORPORATION?
PRATT & WHITNEY ROCKETDYNE
SAN JOSE, CALIFORNIA

GEOTECHNICAL DATA AND BASIS OF DESIGN REPORT
CENTRALIZED TREATMENT SYSTEM AND LIFT STATION

KEY TO EXPLORATION LOGS

FIGURE

A-1




Rig Type: CME 75

Date Start/Finish: 8/19/14

Driller's Name: Gary Buss
Drilling Method: Hollow Stem Auger

Drilling Company: Jet Drilling

Sampling Method: CA Modified Split Spoon

Northing: NA Well/Boring ID: B-01
Easting: NA
Casing Elevation: NA

Authority
Borehole Depth: 50 ft Location: MTA Metro
Borehole Diameter: 8" 410 Center Street

Surface Elevation: NA
Descriptions By: Brent Anderson

Los Angeles, California

Client: Los Angeles Metropolitan Transportation

- c
g £
[0} D =
o =12 [ Q . . L
) > 15| =l e o (&} Stratigraphic Description
= = 5 g e 7 o) o
T 2 Q@ >lol gl o O o)
= [ a Q 2| ~ w | S
a S S S13lal 2 19| 9
w © © e8] « %) o]
o (%] n o] = 35310
¢ |
Gravel and asphalt debris.
0.0
L SwW
WELL GRADED SAND Fill (20, 80, 0, 0), olive brown (2.5Y 4/3), dry, subangular, with little fine- to coarse-grained
gravel.
4 WELL GRADED SAND (18, 84, 2, 0), brown (10YR 4/3), dry, medium- to coarse-grained, subangular to angular.
B-01-5 mcs L1s] S GS, | sw
20 12| 00| MC,
|5 DT b— o el -
11 WELL GRADED SAND (0, 95, 5, 0), brown (10YR 4/3), dry, medium-grained, subangular.
B-01-10 | mcs l15] 18 ps | sw
20 45| 00
| 10 e e e e -
12 "WELL GRADED SAND WITH GRAVEL (14, 82, 4, 0), light brownish gray (10YR 6/2), dry, medium- to very coarse-
- GS grained, angular.
B-01-15 | mcs |15] 23 | osw
20 32 | 00 MC,
| 15 3
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
30 NA
8/19/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
Project, LOZ923071.0000 CIPIAE. G \PTOJECtSLOgPTONL OGS L U2 J0UU0\L U2 9230 TTUO0UNAIX and aat temp..\orng_wel FoA 2007 analytcal UsCs WL_2o 1L per p
Data File:B-01.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 1 of 3




Client:

Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Los Angeles Metropolitan Transportation Authority

Well/Boring ID: B-01

Borehole Depth: 50 ft

= £
@ 5
g Lle o 9 . ) -
) > ~lsl=]l 213 (&} Stratigraphic Description
= - c13]¢ ‘6 o o
T 2 Q@ 21S8lg| 9 ]°©° o)
= [ a Q gl -]l w ke}
a S S S13lal 219 | 9
w © © M c | @ o)
o (%] n o] =2 | 2 o
17 WELL GRADED SAND (20, 80, 0, 0), dark yellowish brown (10YR 4/4), dry, medium- to very coarse-grained, angular.
B-01-20 mcs 11s] 45 sw
2.0 50 | 0.0
- 20 e e e e E e, i ————— —_
25 25 WELL GRADED SAND (16, 78, 6, 0), dark yellowish brown (10YR 4/4), dry, medium- to coarse-grained, subangular.
B-01-26 mcs 115] 28 GS, | sw
2.0 30 MC,
| DT b o e e e e e —
41 [ ‘Poorly Graded GRAVEL, pulverized. T TTTTTTTT -
B-01-30 mcs 115 32 GS, | o
20 23 | 32 MC,
| 30 DT b e e o ——————— —————_———————————— -
i 50 GS, | ‘Same as above. T TTTTTTTTTTmTTmmommTommmmmmmT
B-01-35 | mcs | O8] 5 MC, | eP
| 35 2.0 DT .
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
30 NA
8/19/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
%z = First Encountered Water O = Static Water o btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File:B-01.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 2 of 3




Client:

Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Los Angeles Metropolitan Transportation Authority

Well/Boring ID: B-01

Borehole Depth: 50 ft

Data Fi
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o o | o 2
Q =T I [0} Q . . L
) > =15 2| e g (&} Stratigraphic Description
= += o
T o o |2]18ls]l 819 o
= [ a Q gl -]l w ke}
a S S S13 alo o
w IS T el o < | @ @
o N (0] o] =2 | 2 o
45 Poorly Graded GRAVEL WITH SAND (55, 45, 0, 0), dark gray (10YR 4/1), wet, coarse gravel with medium- to very
B-01-40 MCS 0.8 50| 98 GP coarse-grained sand.
| 40 2.0 | e e o -
27 POORLY GRADED SAND (25, 75, 0, 0), dark grayish brown (2.5Y 4/2), wet, medium- to coarse-grained, subangular,
B-01-45 MCS 0.8 50 0.0 SP with some fine to coarse gravel, some larger rock fragments.
| 45 20 | e e mmm e oo -
28 POORLY GRADED SAND (0, 100, 0, 0), dark gray (2.5Y 4/1), wet, coarse-grained, subangular to angular, compacted.
0.8 SP
B-01-50 gllgs 50| 00
| 50 -
Bottom of boring at 50 ft bgs.
| 55
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; Date Depth ETev

ft/' = feet, NA = not applicable/available; ppm = parts per million

30 NA
81914 o ft bgs ft ams|

(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA

NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl

TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p

le:B-01.dat

Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 3 of 3



Date Start/Finish: 8/26/14

Drilling Company: Jet Drilling

Driller's Name: Gary Buss

Drilling Method: Mud Rotary

Rig Type: CME 75

Sampling Method: CA Modified Split Spoon

@
g £ 9
> c —_
S 5 §3E %
= - = 3% 9 a @&
a £ S § 2 A4 =
L IS T e o 2 ©
o (%] n m o 4
0
5
7
0.0
mcs 10 12 GS,
2.0
B-02-9 20 MC
10
20
0.0
mMcs 09 34
B-02-14 38
15
12

Project: LO492301.0000
Data File: B-02.dat

Northing: NA
Easting: NA
Casing Elevation: NA

Borehole Depth: 50 ft
Borehole Diameter: 8.25"
Surface Elevation: NA

Descriptions By: Ali Zafarani

Well/Boring ID: B-02

Client: Los Angeles Metropolitan Transportation

Location:

Authority

MTA Metro
410 Center Street
Los Angeles, California

c
1S
=2
) Q . . o
g (@] Stratigraphic Description
($)
=
0 o
2§
) O]
4" Asphalt at surface.
3' Concrete slab.
WELL GRADED SAND (11, 82, 7, 0), pale brown (10YR 6/3), dry, fine- to coarse-grained, subrounded, fine to medium
gravel.
SwW
Same as above.
sSw
Sw WELL GRADED SAND (8, 86, 6, 0), brown (10YR 5/3), dry, fine- to coarse-grained, subrounded, trace gravel.
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
NA NA
8/26/14 ft bgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
= Static Water btoc ft amsl

= First Encountered Water

Date: 10/23/2014

Template:G:\Projects\LogPlot\Logs\LO490000\L0492301\0000\Idfx and dat temp...\boring_well HSA 2007 analytical USCS WL_25 ft per p
Created/Edited by: Geoff Bishop

Page: 1 of 3



MTA Metro
410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority Well/Boring ID: B-02

Site Location: Borehole Depth: 50 ft

— c
g £
) [9) =)
o S [ Q ) . L
) > cl=] o | (&} Stratigraphic Description
2 - =13l El 2] o o
T o o |2]18ls]l 819 o
= o8 [ Q Sl -] a ke)
a £ S Sl121al 2| © o}
w © © cl218] o] @ o)
o N (0] o] =2 | 2 o
mcs [oo] Z|0gs | sw
2.0
I B-02-19 2 MC _
- 20
B-02-23 09 27 GP POORLY GRADED GRAVEL (66, 32, 2, 0), dark yellowish brown (10YR 4/4), dry, fine- to coarse-grained, fine gravel.
i MCS ’ =4 0.0
2.0 50-5 | e e e o o o e e e e -
|- 25
GBS, b o e -
B-02-28 36 MC op Same as above.
i MCS 4 0.0
20 0.5 |°0-5
|- 30
B.02.33 40 "WELL GRADED SAND (5, 95, 0, 0), very dark gray (10YR 3/1), wet, fine- to coarse-grained, subangular, trace fine to
0.7 Sw :
- MCS 17 medium gravel.
50-5'
2.0 1
| 35
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
NA NA
8/26/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
PTojeCt, LOZ023071.0000  1EMpIate G PT0jeCiSILOgrToNL OGS \LOZ Y0000 U2 9230 TTO00UNAIX and aat iemp...worng_wen HoA 2007 analytcal USCS WL_2o 1L per p

Data File: B-02.dat. Date: 10/23/2014 Created/Edited by: Geoff Bishop

Page: 2 of 3



Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority Well/Boring ID: B-02

Borehole Depth: 50 ft

— c
g £
g Lle ) o ) ) -
) > cl=] o | (&} Stratigraphic Description
2 - =13l El 2] o o
T o o |2]18ls]l 819 o
= [ a Q gl -]l w ke}
a S S S13lal 219 | 9
w © © cl218] o] @ o)
o N (0] o] =2 | 2 o
13 45 Same as above.
Mcs 48 SW
2.0 -2"
| B-02-39 50-2 | e e o o o e o e e —
0.0
— 40
B-02-43 50 WELL GRADED SAND (30, 70, 0, 0), very dark gray (10YR 3/1), wet, fine- to coarse-grained, subrounded, trace
0.3 SwW :
B MCS . medium gravel and crushed rock.
50-3'
2.0 | e e e —
| 45
B.02.49 50 "POORLY GRADED SAND (0, 98, 2, 0), very dark gray (10YR 3/1), wet, fine- to medium-grained, subrounded, trace it
i 45| 00
MCS 1.2 SP
2.0 45
| 50
Bottom of boring at 50 ft bgs.
|55
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
NA NA
8/26/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File: B-02.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 3 of 3



Date Start/Finish: 8/20/14

Drilling Company: Jet Drilling

Driller's Name: Gary Buss

Drilling Method: Hollow Stem Auger

Rig Type: CME 75

Sampling Method: CA Modified Split Spoon

Descriptions By: Brent Anderson

Northing: NA Well/Boring ID: B-03

Easting: NA . . .

Casing Elevation: NA Client: Los Angeles Metropolitan Transportation
Authority

Borehole Depth: 5 ft ) Location: MTA Metro

Borehole Dlam.eter: 8 410 Center Street

Surface Elevation: NA Los Angeles, California

= £
@ 5
g Lle o | © ) ) -
) > 15| =l e o (&} Stratigraphic Description
o = Sl el 2 Q %)
T o) o) 21812l 8 ol s
e a a § (; | + nl| e
i & E18lalel & |88
a n o |l 2 |3]0
-0
POORLY GRADED SAND (0, 85, 15, 0), dry, fine grained, rounded.
i 0.0 SP
i POORLY GRADED SAND (0, 100, 0, 0), slightly moist, fine to medium grained, subangular.
0.0 SP
|5
Boring terminated @ 5 ft bgs due to unknown obstruction.
| 10
| 15
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
NA NA NA
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
%z = First Encountered Water O = Static Water o btoc ft amsl
PTojeCt, LOZ023071.0000  1EMpIate G PT0jeCiSILOgrToNL OGS \LOZ Y0000 U2 9230 TTO00UNAIX and aat iemp...worng_wen HoA 2007 analytcal USCS WL_2o 1L per p
Data File: B-02.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 1 of 1



Date Start/Finish: 8/22/14 Northing: NA Well/Boring ID: B-04
Easting: NA . . .
Drilling Company: Jet Drilling Casing Elevation: NA Client: ;o?hAn_?eles Metropolitan Transportation
uthority
Driller's Name: Gary Buss
Borehole Depth: 20 ft Location:
Drilling Method: Hollow Stem Auger ; g ocation: MTA Metro
. 9 9 Borehole Diameter: 8 410 Center Street
Rig Type: CME 75 Surfac-e .Elevatlon: NA Los Angeles, California
Sampling Method: CA Modified Split Spoon Descriptions By: Brent Anderson
= £
o) 3 ® 2
Q =R I 0] Q . . L
) > c|l =l » o (&} Stratigraphic Description
2 = =13l El 2 o | o
T o o |2]8ls]l 89|
= [ a Q 2| ~ w | S
i & S
a n o |l 2 |3]0
-0
Decomposed brick mixed with fill, sand and trace fine gravel, metal debris.
-5 |
Unknown fill objects impeading auger rods, concrete structure.
| 10 I
| 15
i Approximately 1' of concrete.
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
NA NA NA
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
%z = First Encountered Water O = Static Water o btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p

Data File: B-02.dat. Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 1 of 2



Site Location:

MTA Metro
410 Center Street

Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority

Borehole Depth: 20 ft

Well/Boring ID: B-04

Data File: B-02.dat

= £
@ 5
o R ) S
) S ‘Z’, |l =l o 3 (&} Stratigraphic Description
= = 31 el = Q o
T o ) 2181al 81|© S
£ s RN E AR
wj § Elg|lala]l &3] 8
@) » w |Elalz]l 2 ]|3] o
- 20
Boring terminated @ ~20' bgs due to broken auger.
| 25
| 30
|35
Remarks: Water Level Data

amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million

(5, 95, 0, 0) = %(gravel, sand, silt, clay)

xr = First Encountered Water o = Static Water

Project, LOZ923071.0000 CIPIaE. G \PTOJeCSLOgPTonE0gS X and dat temp...\oorng_wel

Date: 10/23/2014 Created/Edited by: Geoff Bishop

Date Depth Elev.
NA NA
NA =z ftbgs ft amsl
NA NA NA
o btoc ft amsl

Tanalyucal UsCs WL 25 it per p
Page: 2 of 2



Date Start/Finish: 8/22/14 - 8/25/14

Drilling Company: Jet Drilling
Driller's Name: Gary Buss
Drilling Method: Mud Rotary

Rig Type: CME 75
Sampling Method: CA Modified Split Spoon

D
g £ 9
> c —_
S 5 §3E 3%
I [0) [0) Q.
= - = 3% 9 a @&
a £ S § 2 A4 =
w IS T e o 2 ©
o (%] %] m o 4
0
gﬂgs 1.5 00 CT
5 B-05-5 ’ ’
5
MCS 1.2 6
0 0.0
10 B-05-10 10
15
16

USCS Code

SP

SwW

Northing: NA Well/Boring ID: B-05

Easting: NA .

Casing Elevation: NA Client: Los Angeles Metropolitan Transportation
Authority

Borehole Depth: 49 ft Location: MTA Metro

Borehole Dlameter: 8 410 Center Street

Surface Elevation: NA Los Angeles, California

Descriptions By: Brent Anderson (8/22)
James Gonzales (8/25)

c
1S
=2
Q . . .
(@] Stratigraphic Description
($)
is))
o
[}
Q
O]
POORLY GRADED SAND Fill (5, 95, 0, 0), brown (10YR 4/3), dry, medium dense, fine-grained, subrounded.
Concrete slab.
WELL GRADED SAND (25, 75, 0, 0), very dark gray (7.5YR 3/1), fine- to coarse-grained, subangular, organic matter
present.
WELL GRADED SAND (2, 89, 9, 0), very dark brown (10YR 2/2), medium- to coarse-grained, subrounded to
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
NA NA
Drilled to 17.5 ft bgs on 8/22/14. 8/25114 ft bgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
= Static Water btoc ft amsl

= First Encountered Water

Project: LO492301.0000 Template:G:\Projects\LogPlot\Logs\LO490000\L0492301\0000\ldfx and dat temp...\boring_well HSA 2007 analytical USCS WL_25 ft per p

Data File: B-05.dat

Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 1 of 3



Client:

Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Los Angeles Metropolitan Transportation Authority

Well/Boring ID: B-05

Borehole Depth: 49 ft
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) > cl=] o | (&} Stratigraphic Description
2 - =13l El 2] o o
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a S S S13lal 219 | 9
w © © cl218] o] @ o)
o N (0] o] =2 | 2 o
MCS 15| 38 sw subangular, trace fine subangular gravel, trace silt.
2.0 0.0
| B-05-19 2 GS | e e e e —
— 20
22 WELL GRADED SAND (0, 90, 8, 2), very dark brown (10YR 2/2), medium- to coarse-grained, subrounded to
- subangular, trace fine subangular gravel, trace silt.
mcs 15| 3 sw
2.0 0.0
| B-05-24 50 GS L e e _
|- 25
gy g gy g gy gy gy
MCS 00 WELL _GRADED SAND (20, 80, 0, 0), very dark grayish brown (10YR 3/2), medium- to coarse-grained, subrounded, fine -\\
| Bos2s | 20 %45 | sW fomedum gravel. _
|- 30
MCS I~ e TS T T T T T T T ST T T T T T T T T T T T T T T T e s e T T T T T T T -
B-05-33 20 075 5(5)03 swW Same as above.
B ] 0.0
| 35
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
NA NA
Drilled to 17.5 ft bgs on 8/22/14. 82514 = ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
Project, LOZ923071.0000 CIPIAE. G \PTOJECtSLOgPTONL OGS L U2 J0UU0\L U2 9230 TTUO0UNAIX and aat temp..\orng_wel FoA 2007 analytcal UsCs WL_2o 1L per p
Data File: B-05.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 2 of 3



Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority Well/Boring ID: B-05

Borehole Depth: 49 ft
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) > cl=] o | (&} Stratigraphic Description
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B-05-38 40 WELL GRADED SAND (35, 65, 0, 0), very dark gray (10YR 3/1), medium- to coarse-grained, subrounded, fine to
- 0.9 sSwW :
MCS 50-51 0.0 medium gravel, rounded.
2.0 L e e e e e e e e — — — — — — — — — — — — — — — — — — — — — — — — — — — — — ———— —————— —_
|— 40
B-05-43 20 WELL GRADED SAND (20, 79, 1, 0), very dark gray (10YR 3/1), subrounded, fine to coarse gravel, subangular, trace
B silt.
MCS 15| 37 SW
2.0 48
| 45
i B.05.48 28 [ ‘sameasabove. T TTTTTTTTTTTTTTTTTTTTTTT -
mcs 15| 44 sw
20 49
i Bottom of boring at 49 ft bgs.
| 50
|55
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
NA NA
Drilled to 17.5 ft bgs on 8/22/14. 82514 = ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
%z = First Encountered Water O = Static Water o btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File: B-05.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 3 of 3



Date Start/Finish: 8/25/14

Drilling Company: Jet Drilling
Driller's Name: Gary Buss
Drilling Method: Mud Rotary

Rig Type: CME 75
Sampling Method: CA Modified Split Spoon

Northing: NA

Easting: NA
Casing Elevation: NA
Borehole Depth: 49 ft

Surface Elevation: NA

Borehole Diameter: 8.25" 410 Center Street

Descriptions By: Ali Zafarani

Well/Boring ID: B-06

Client: Los Angeles Metropolitan Transportation
Authority

Location: MTA Metro

Los Angeles, California
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) > c|l =l » o (&} Stratigraphic Description
2 = =13l El 2 o | o
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o (%] n o] = 35310
-0
I 4" Asphalt at surface. y
| Aggregate Base Fill.
SwW
6" Concrete slab.
|5 T ___________________________________________________________ -
16 WELL GRADED SAND (5, 95, 0, 0), brown (7.5YR 4/3), moist, fine- to coarse-grained, subrounded, fine to medium
B 0.0 sSwW gravel, trace silt.
mes [15] 17
2.0
| B-06-9 21 I _
| 10
“WELL GRADED SAND (5, 95, 0, 0), very dark gray (10YR 3/1), moist, medium- to coarse-grained, subangular, trace fine 'y
MCS 0.45]50-5 Sw gravel, trace pulverized cobbles.
| B-06-13 2.0 0.0 L e e e _
| 15
17 SwW WELLIGRADED-SAND(24;772,2,70%; verydarkgrayish brown t10YR312); dry; fine- totoarse=gramed; subrourmded; fime —
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
NA NA
8/25/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
%z = First Encountered Water O = Static Water o btoc ft amsl
Project, LOZ923071.0000 CIPIAE. G \PTOJECtSLOgPTONL OGS L U2 J0UU0\L U2 9230 TTUO0UNAIX and aat temp..\orng_wel FoA 2007 analytcal UsCs WL_2o 1L per p
Data File: B-06.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 1 of 3



Site Location:
MTA Metro

410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority

Well/Boring ID: B-06

Borehole Depth: 49 ft
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a > >|S5|l=l 213 o Stratigraphic Description
T © [ 218 g 28 S) 2
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19 gravel.
gﬂgs 1.35 0.0 GS, W
| B-06-19 ) 20 MC | _
- 20
B-06-23 28 Same as above.
Mcs | 0.75]50-3 sw
2.0
|- 25
38 'WELL GRADED SAND (2, 92, 6, 0), very dark gray (10YR 3/1), moist, fine- to coarse-grained, subangular, trace gravel.
I ves |12 35 0.0 sw
20 GS,
| B-06-29 42 mMcy) _
| 30
30 [ Sameasabove. T TTTTTTTTTTTTTTTTTTTTTTT
B ves |12 | 30 0.0 sw
2.0
| B-06-34 43 -
| 35
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
NA NA
8/25M14 o ft bgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File: B-06.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 2 of 3




Site Location:
MTA Metro

410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority

Well/Boring ID: B-06

Borehole Depth: 49 ft
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No Recovery.
MCS 0.0
2.0
|— 40
B-06-43 MCS 0.45]50-5'] 0.0 sSw WELL GRADED SAND (5, 95, 0, 0), black (10YR 2/1), wet, fine- to coarse-grained, subrounded, trace fine gravel.
- V0" 2.0 —— e e e -
L 45
0 'WELL GRADED SAND (5, 5, 0, 0), black (10YR 2/1), wet, fine- to coarse-grained, subrounded, trace medium gravel.
i | 21 sw
MCS 1.35)
20
i B-06-48 %0
Bottom of boring at 49 ft bgs.
| 50
|55
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
NA NA
8/25/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
%z = First Encountered Water O = Static Water o btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File: B-06.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 3 of 3



Date Start/Finish: 8/21/14

Drilling Company: Jet Drilling

Driller's Name: Gary Buss

Drilling Method: Hollow Stem Auger

Rig Type: CME 75

Sampling Method: CA Modified Split Spoon

Northing: NA
Easting: NA
Casing Elevation: NA

Borehole Depth: 50 ft bgs
Borehole Diameter: 8"

Well/Boring ID: B-07

Client: Los Angeles Metropolitan Transportation
Authority

MTA Metro
410 Center Street

Location:

Surface Elevation: NA
Descriptions By: Brent Anderson

Los Angeles, California
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i Sw
SAND Fill and asphalt debris.
B-07-5 MCS 0.5 0.0 Sw WELL GRADED SAND (5, 95, 0, 0), dark reddish brown (5YR 3/2), dry, fine- to very coarse-grained, subangular.
-5 el 2.0 —— e e -
B e e e e e e e e e e e e e e e e e e e e m — e —————
GS, WELL GRADED SAND (12, 79, 9, 0), dark reddish brown (5YR 3/2), dry, fine- to very coarse-grained, subangular, poor 4
MCS 0.25]50-3" sSwW recovery.
| 10 B07-10 | 5 mc g swoo ey _
1 "WELL GRADED SAND (29, 66, 5, 0), brown (10YR 5/3), dry, fine- to coarse-grained, anguiar. -
mcs s 17 Gs. | sw
2.0 20| 00 !
| 15 B-07-15 mcy _
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
26 NA
8/21/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
PTojeCt, LOZ023071.0000  1EMpIate G PT0jeCiSILOgrToNL OGS \LOZ Y0000 U2 9230 TTO00UNAIX and aat iemp...worng_wen HoA 2007 analytcal USCS WL_2o 1L per p
Data File:B-07.dat Date: 10/28/2014 Created/Edited by: Geoff Bishop Page: 1 of 3




Client:

Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Los Angeles Metropolitan Transportation Authority

Well/Boring ID: B-07

Borehole Depth: 50 ft bgs

— c
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a > >|S5|l=l 213 o Stratigraphic Description
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25 WELL GRADED SAND (7, 88, 5, 0), dark reddish brown (5YR 3/2), dry, fine- to coarse-grained, subrounded.
28
g/IOCS 1.5 00 GS, SwW
s B-07-20 B T IMC L il _
27 WELL GRADED SAND (20, 80, 0, 0), dark reddish brown (5YR 3/3), dry, fine- to very coarse-grained, angular, some fine
MCS 0.9 { oo SW to coarse gravel, trace crushed rock, mica.
25 B-07-25 | 20 i e
28 [ "POORLY GRADED GRAVEL (53, 41, 6, 0), very dark gray (10YR 3/1), wet, medium- to coarse-grained, subrounded,
- fine to medium gravel.
mMcs 15| 47 gs | &P
20 40 ’
| 5 B-07-30 mMcy _
| 35 Bor-30 | HOS |04 505 | °P Sameasabove, sawrated. .
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
26 NA
8/21/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
%z = First Encountered Water O = Static Water o btoc ft amsl
Project, LOZ923071.0000 CIPIAE. G \PTOJECtSLOgPTONL OGS L U2 J0UU0\L U2 9230 TTUO0UNAIX and aat temp..\orng_wel FoA 2007 analytcal UsCs WL_2o 1L per p
Data File:B-07.dat Date: 10/28/2014 Created/Edited by: Geoff Bishop Page: 2 of 3




Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority Well/Boring ID: B-07

Borehole Depth: 50 ft bgs

— c
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) > cl=] o | (&} Stratigraphic Description
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MCS 44 WELL GRADED SAND WITH GRAVEL (40, 60, 0, 0), very dark gray (10YR 3/1), wet, fine- to coarse-grained,
20 0.7 50-24 0.0 S subangular, fine to coarse gravel.
40 B-07-40 B L e e -
20 POORLY GRADED SAND (0, 100, 0, 0), dark gray (10YR 4/1), wet, fine-grained, subangular.
mcs [15] 33 SP
2.0 0.0
50
| 45 B-07-45 - -,
1 'WELL GRADED SAND (5, 95, 0, 0), dark gray (10YR 4/1), wet, fine- to medium-grained, subangular.
mMcs 15 20 sw
2.0
| so B-07-50 0
Bottom of boring at 50 ft bgs.
|55
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
26 NA
8/21/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File:B-07.dat Date: 10/28/2014 Created/Edited by: Geoff Bishop Page: 3 of 3




Date Start/Finish: 8/21/14

Drilling Company: Jet Drilling
Driller's Name: Gary Buss
Drilling Method: Hollow Stem Auger

Rig Type: CME 75
Sampling Method: CA Modified Split Spoon

Northing: NA Well/Boring ID: B-08

Easting: NA . . .

Casing Elevation: NA Client: Los An_geles Metropolitan Transportation
Authority

Borehole Depth: 44 ft bgs Location: MTA Metro

Borehole Diameter: 8"
Surface Elevation: NA

Descriptions By: Brent Anderson

410 Center Street
Los Angeles, California
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B-08-5 MCS 0.5 0.0 SP POORLY GRADED SAND Fill (5, 95, 0, 0), brown (10YR 4/3), dry, fine-grained, subrounded.
-5 el 2.0 —— e e -
9 WELL GRADED SAND (30, 66, 4, 0), reddish gray (5YR 5/2), dry, fine- to coarse-grained, rounded, little fine gravel.
mcs f1s| 14 Gs. | sw
2.0 20| 00 MC’
| 10 B-08-10 - - _
20 [ ‘Same as above, micaceous. T TTTTTTTTTTTT -
mMcs 15| 23 sw
2.0 0.0
40
| 15 B-08-15 1
Remarks: Water Level Data
arpsl = above mean sea level, bgs_ = below ground surface;_ I_Dla. = diameter; Date Depth ETov.
ft/' = feet, NA = not applicable/available; ppm = parts per million
30 NA
8/21/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
Project, LOZ923071.0000 CIPIAE. G \PTOJECtSLOgPTONL OGS L U2 J0UU0\L U2 9230 TTUO0UNAIX and aat temp..\orng_wel FoA 2007 analytcal UsCs WL_2o 1L per p

Data File: B-08.dat

Date: 10/23/2014

Created/Edited by: Geoff Bishop

Page: 1 of 3




Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority Well/Boring ID: B-08

Borehole Depth: 44 ft bgs
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a > >|S5|l=l 213 o Stratigraphic Description
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26 WELL GRADED SAND (43, 52, 5, 0, reddish brown (5YR 4/3), dry, medium- to coarse-grained, fine subrounded gravel.
32
g/IOCS 1.5 00 GS, SwW
s B-08-20 A IMC b _
43 GS Crushed micaceous rock.
MCS 0.9 ’ SwW
25 B-08-25 | 20 50-5 MC
sosso | Mes [ozlsos] 00 sw 'WELL GRADED SAND (10, 90, 0, 0), very dark grayish brown (10YR 3/2), moist, fine- to coarse-grained, subrounded.
|- 30 I 2.0 — e, ——————————— -
Bos3s | Mcs [04 505 E "WELL GRADED SAND (30, 70, 0, 0), very dark gray (10YR 3/1), wet, medium- to coarse-grained, subrounded.
| 35 el 2.0 — e ——— ———————————— -
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
30 NA
8/21/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
%z = First Encountered Water O = Static Water o btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File: B-08.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 2 of 3




Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority

Well/Boring ID: B-08

Borehole Depth: 44 ft bgs
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20 POORLY GRADED SAND (15, 85, 0, 0), very dark gray (10YR 3/1), wet, medium- to coarse-grained, subrounded.
mMcs 15 25 sP
2.0 4 0.0
50-3'
40 B-08-40 L e e -
Bottom of boring at 44 ft bgs due to refusal.
| 45
| 50
|55
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
30 NA
812114 o ft bgs ft ams|
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File: B-08.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 3 of 3



Driller's Name: Gary Buss
Drilling Method: Hollow Stem Auger
Rig Type: CME 75

Sampling Method: CA Modified Split Spoon

Drilling Company: Jet Drilling

Date Start/Finish: 8/14/14 - 8/20/14

Northing: NA
Easting: NA
Casing Elevation: NA

Borehole Depth: 45 ft bgs
Borehole Diameter: 8"

Surface Elevation: NA
Descriptions By: Brent Anderson

Well/Boring ID: B-09

Client: Los Angeles Metropolitan Transportation
Authority

Location: MTA Metro
410 Center Street
Los Angeles, California
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) > c|l =l » o (&} Stratigraphic Description
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SP POORLY GRADED SAND Fill (0, 90, 10, 0), dark yellowish brown (10YR 3/4), dry, fine- to medium-grained,
subrounded.
o e
GS, | — POORLY GRADED SAND (6, 93, 1, 0), dark yellowish brown (10YR 3/4), dry, fine- to medium-grained, subangular to L
B-09-5 MCS 0.5 00l MC SP angular.
-5 2.0 —— e e —
9 Same as above, increased silt (0, 90, 10, 0).
B-09-10 | mcs J15] 12] 00 sp
2.0 25 DS
| 10 e e -
16 "WELL GRADED SAND (17, 79, 4, 0), brown (10YR 5/3), dry, fine- to coarse-grained, subangular, trace fine gravel.
80915 | mcs 15| 28| oo]gg | sw
2.0 ’
24
| 15 MC L e e e e e e e e e e o — — — — — — — — — — — — — — — — — — — — e —_
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
39 NA
8/20/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
%z = First Encountered Water O = Static Water o btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File: B-09.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 1 of 3




Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority Well/Boring ID: B-09

Borehole Depth: 45 ft bgs
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27 Same as above.
B0920 | mcs 15| 8] 00 sw
2.0 27
- 20 e e e e E e, i ————— —_
20 WELL GRADED SAND (4, 92, 4, 0), brown (10YR 5/3), dry, fine- to coarse-grained, subangular.
80925 | mcs 15| 25| oo]gs | sw
2.0 y
33
| 25 MC P -
20 [ "POORLY GRADED SAND (5, 95, 0, 0), yellowish brown (10YR 5/6), moist, medium- to coarse-grained, subrounded.
B-0930 | mcs |15]30] 00 sP
2.0 36
| 30 P -
47 "POORLY GRADED SAND (20, 73, 7, 0), yellowish brown (10YR 5/6), wet, medium- to coarse-grained, subrounded.
80935 | Mcs 15| %0 oo]gs | sP
2.0 y
50
| 35 mcC L
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
39 NA
8/20/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File: B-09.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 2 of 3




MTA Metro

Site Location:

410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority

Well/Boring ID: B-09

Borehole Depth: 45 ft bgs

Data File: B-09.dat

Project, LOZ923071.0000 CIPIaE. G \PTOJeCSLOgPTonE0gS X and dat temp...\oorng_wel

ft/' = feet, NA = not applicable/available; ppm = parts per million
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B-09-40 50 WELL GRADED SAND (10, 90, 0, 0), very dark gray (10YR 3/1), wet, fine- to coarse-grained, subrounded, trace fine
MCS 0.75) | J Sw and coarse gravel.
2.0 50-3
| 40 | e e o -
20 Same as above, increased gravel (25, 75, 0, 0).
B-0945 | mcs |1.25] 20] 0.0 sw
20 50-3"
| 45
Bottom of boring at 45 ft bgs due to sheared rod.
| 50
|55
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; Date Depth ETov.

30

NA

8/20114 o ft bgs ft ams|

(5, 95, 0, 0) = %(gravel, sand, silt, clay)

NA NA
xr = First Encountered Water o = Static Water O btoc

NA
ft amsl

Date: 10/23/2014 Created/Edited by: Geoff Bishop

7 analyical UsCS WL_Z5 L per p

Page: 3 of 3



Date Start/Finish: 8/29/14

Drilling Company: Jet Drilling

Driller's Name: Gary Buss

Drilling Method: Hollow Stem Auger

Rig Type: CME 75

Sampling Method: CA Modified Split Spoon

Northing: NA
Easting: NA
Casing Elevation: NA

Borehole Depth: 50 ft bgs
Borehole Diameter: 8"
Surface Elevation: NA

Descriptions By: Brent Anderson

Well/Boring ID: B-10

Client: Los Angeles Metropolitan Transportation
Authority

Location: MTA Metro
410 Center Street
Los Angeles, California
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) > 15| =l e o (&} Stratigraphic Description
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I POORLY GRADED SAND WITH GRAVEL (50, 50, 0, 0), dark yellowish brown (10YR 4/4), dry, medium-grained sand,
B-10-5 mcs Jos 00 MC, [ sp fine to coarse gravel.
-5 2.0 DS F— | e e -
24 'POORLY GRADED GRAVEL (54, 39, 7, 0), pale brown (10YR 6/3), dry, fine- to medium-grained, subrounded. B
B-10-10 | mcs |15]32] 00 '\G/Ig GP
20 32
| 10 L e e -
20 [ ‘Same as above, increasing grain size. 777 -
B-10-15 | mcs 15| 28] 00 GP
2.0 34
| 15 L o o e
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
31 NA
8/29/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File:B-10.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 1 of 3




Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority Well/Boring ID: B-10

Borehole Depth: 50 ft bgs

— c
3 g
) [9) =2
o =12 [ Q . . L
) > cl=] o | (&} Stratigraphic Description
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25 POORLY GRADED GRAVEL (58, 38, 4, 0), light brownish gray (2.5Y 6/2), dry, medium- to very coarse-grained,
B GS subrounded.
B-1020 | mcs 15| 28] 00 we | ¢
2.0 44
L 20 I R N N R EE————————. _
33 WELL GRADED SAND (15, 85, 0, 0), light yellowish brown (2.5Y 6/3), slightly moist, fine- to very coarse-grained,
B subangular.
B-10-25 | mcs |15]45] 00 sw
2.0 30
| o5 e —
30 [ "POORLY GRADED SAND (20, 73, 7, 0), dark gray (7.5YR 4/1), wet, medium-grained, subrounded. -
B-1029 | mcs |15] 3] 00 I\G/I?I sP
20 40
|- 30 — e, ——————————— -
20 "POORLY GRADED SAND (32, 60, 8, 0), dark gray (7.5YR 4/1), wet, medium-grained, subrounded. 30% fine to coarse
- GS gravel.
B-10-35 | mcs |15] 25] 00 we | s
2.0 38
| 35 L e e e e e e e e
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
31 NA
8/29/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File:B-10.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 2 of 3




Site Location:

MTA Metro
410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation Authority

Well/Boring ID: B-10

Borehole Depth: 50 ft bgs
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) > ~lsl=]l 213 (&} Stratigraphic Description
o [ 3le]| 2 Q Q
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38 POORLY GRADED SAND (0, 100, 0, 0), dark gray (7.5YR 4/1), wet, medium-grained, subrounded.
B-10-40 MCS 0.75) 0.0 SP
2.0 50-3'
L 40 e e ——————————— ———————————— -
50 Same as above, 5% medium gravel.
B-10-45 MCS 0.8 0.0 SP
2.0 50-4
L 45 e e —————————————————————— -
i 50 R ‘Same as above, slight increase in grain size. B
B-10-50 MCS 0.9 0.0 SP
2.0 50-5'
| 50
Bottom of boring at 50 ft bgs.
|55
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;
ft/' = feet, NA = not applicable/available; ppm = parts per million Date Depth Elev.
31 NA
8/29/14
=z ftbgs ft amsl
(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA NA NA
xr = First Encountered Water o = Static Water O btoc ft amsl
TTroject, LOZ9230T.0000  TempIae GAPTOjeCtS\LOgrTONL OGS L OZJ0000 L OZ9230 MOUUONAIX and dat lemp...\ormg_wen HoA 2007 anatyucal USCsS WL_25 1t per p
Data File:B-10.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 3 of 3



Link Union Station July 2016
Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Caltrans (Updated)
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.0G OF TEST BOR.NG

PROJECT: 1468-4846 DATE:Mov. 1B, 1392
BORING NO.: 1 T ELEV. : 2637

BORING LOCATION: 124’ W/0 M. Myers St. & 76° S/0 SCF E. ist St.

DRILL RIG TYPE:CHME~75 HT using B” diameter hollow stem augers
DRILLER:Cooksay LOGGER:C. Kunesh ENGINEER: Yew/Rdams
DEPTH TO STANDING WATER:none DEPTH TO WRTER SEEPAGE:none

ELEVATION SO SYMelLsS
SANPLER SYMBOLS

DEPTH RHD BLOMS.-THCHES

uscs Field Descriptian e e e

ass—ra [ - TsP B'r'-i:'-hjﬁ"i:iEé'r"f%,"'g’F&'&EH"éEH&"Li'l'{‘ﬁ"é_q'ﬁ'a-'.u'_-i .
5 - Trace of =ilt. Moist anmd dense.

2815 8 s
T

=1 T[e= | ghe T BRaWR te" AR, we Tl graded sana | 5 ¢
T SM juith sllt, granltic gravel and
{_ cobbles. Dry to moist and dense.
= I T T PP PP UPPOR PP PRI

e B SR [U{ghe Bradn 48 tan panF 1y Graded sand | = s
T SM jwith €11t and gravel. Gravel content
1 ranges from B% to 42¥% . Folist and
] dense to very dense.

1 :
,[ F
zasdze ALY
Baeing
Cantlnuse

1 ff:h
245 —}—20 K s s

14

El=)

18

13

i8

24

CITY OF LOS ANGELES - STANDARDS DIVISION




_0G OF TEST BORK .NG

PROJECT: 148-4846 DATE:MNov. 18, 1352
BORING MNO.: 1 T ELEV.:Z2637
BORING LOCATION: 124’ Ws0 M. Myers St. & 767 Ss/0 SCF E. ist St.
DRILL RIG TYPE:CME-73 HT uslng 8" dlameter hollow stem augers
DRILLER: Cooksey LOGGER:C. Kunesh ENGINECER: Yews/Adams
DEPTH TO STANDING WATER:none DEPTH TO WATER SEEPAGE:none

ELEVRTION BOfL_SVHEOLS Siondard Pen. Readings
gvsos  fuscs Field Description Lol B° - 2na 6 ~ Erd 6°

SAHPLER
BEFPTH AtD BLOME IHCHES

i g e S5P- |Light brown to tan poorly gracded sand} 18 ~7 31 < 44
e SM |jwith silt and gravel, Gravel content
is 41 ¥. Moist and dense to wvery
dense.

20— 5 i mesy - 2 -

Mo kater

CITY OF LOS ANGELES - STARMNDRRDS DIVISION




_0G OF TEST BOR_NG

PROJECT: 14B-4846 DATE:Now. 13, 13932
BORING MO.: 2 -~ ELEV.:258"
BORING LOCATION: W/S L.A. River channel, below 1st St. Bridge
DRILL RIG TYPE:CME-7S HT using 8" dlameter hollow stem augers
DRILLER:Cooksey LOGGER:C. Kunesh ENGIMNEER: Yew~Adams
DEPTH TO STANDING WATER:none DEPTH TO WATER SEEPAGE:none

ELEVATION BIIL SYHEOLE Stendard Pen. Readinga
SARFLER St uscs Field Description Lo} 6" 7 Bndd 6” # 3rd €'
— . o cayti e e e
i B i J ool

EP:'EFEU6"¥E'FU§£¥'bFBEH”ﬁBbFTQ'QFEdéH'"

+ -1 &M |sand with silt and gravel, Gravel
1 1: content 1s 29%. Melst and dense.
4 1 Encountered granitic cobbles from 47
3 E to 18”7,
zqs-rs Esh 8 -z ¢ 31

.....................................

41*,;1—'-"3,-:.‘..1 to rusty Brown well graded = soT 4=

GM |gravel! with silt, sand and granitic
cobbles. Sand content 1s 31% . Moist

and densa.

N ot -

Mo Hater

CITY OF LOS ANGELES - STANDARDS DIVISION




PROJECT:

BORING MNO.: 2A
BORING LOCATICN: W/S River channel, below 1st St. Bridge, 17' M#C T.H, 2
DRILL RIG TYPE:CME-75 HT using B" dlameter hollow stem augers
LOGGER:C. Kunesh ENGINEER: Yew/Adams

DRILLER:Cooksey

DEPTH TO STANDING WATER:none

140~-4846

0G OF TEST BOR NG

DOTE: Novw. 17, 14992
T ELEV.:25@8°7

DEPTH TO WATER SEEPAGE:none

ELEVATINN SOIL SYMGLE
SANFLFR SYTEOLS

Standard Pon. Readlnga

S| AL e uscs Field Deseriptlion iat 6 # 2o € » 308 6*
m a == : uuuuuuu 12“‘ .P.Ct: ............................... As AN sdaddam i mEmmsanay
T Eﬁr'E%Ehﬁ"%ﬁ'?ﬁgég"EFBﬁH'ﬁHEﬁTg'ﬁFE&EH """
Y SM |sand with =i1t and gravel. Gravel

215

- sk
- -F
i
+

i

content is abaut 29% . Hoist and
dense, Encountered cobhles from 47 to
ar.

Mo Water

CITY OF LOS ANGELES — STRMNDARDS DIVISICN
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Legend:

Symbol: Description: Symbal: Descrlptlon:

B

Paarly graded sand with gravel, Trace
of milt,

SEmaEbLEs
fad -
T T
s M
3

)
.

Well graded =and
with silt, granlitic grauel and

i cabblex.
TTT| Poorly graded sand ... PCC.
H H with silt and gravel, rrver

Well graded
gravel with sllt, sand and granltic

cabbles.
Representative Hater at depth indicated
sample (disturbed) durlng drilling
Depth to perched water Rig refusal or
end of borlng
Noteos
1. Exploratory borings were dritled on Hovember 13, 17, & 1B, 1952 wlth a2
CME-?5 HT drill rig using 9" diameter hollow siem augers.
2. Free water was not encountered durlng the drilllng of thls project.
3, The boring locatlons and elevations were provided by Geotechnlcal
Serwvices.
4, Abbreviations used on logs: HT = high torgque
N/D = north of NCF = nertb eurb face C/L = center line
Ss0 = sputh of SCF = south curb face BCR = begin curb return
E/0 = mast of ECF = east curb face PL = property line
Ws0 = west of HCF = west curb face ELEV. = elevatlon
OVA = organic vapor analyzer LEL = lower explosive limit
AC = asphalt concrete PCC = Portland cement concrete
5. A max!imum blow count value of 75 per & inch Increment was used for

the Standard Penetration Test.

Pro ject No. 148-4@46

CITY DF LOS ANGELES — STANDARDS DIVISION




U.P.R.R. TRACKS

FROMTAGE ROA

TH-

&

N o

Z ] 15T ST. _LU_E‘JL—H“'I" H—"E—

PRECE T o Yo

i TOP VIEW

‘MNM/WK =

Project Title :

SIDE YIEW

1ST STREET VIADUCT OVER L.A. RIVER-SUPPLEMENTAL

TH-4

3

5L

]

MYERS

3—E

3

pet 2
saet?

CITY OF LDS ANGELES
DEPARTMENT OF GENERAL SERVICES
STANDARDS DIVISION

TEST BORING LOCATIONS

Lab No. 140- 404& Hat Mo, 04573
TNinke: 3—19—94

CAIID RY R.B,




LOG OF TEST BORIN"™

LAB. NO.: 140- 4046 PRUJECT: FIRST STREET VIADUCT OVER L.A. RIVER-SUPPLEMENTAL
BORING NO.: 3

ELEVATION: 265

DRILL RiG TYPE: CME-75HT using 8" diameter hollow stem augers

DEPTH TO STANDING WATER: none

DRILLER: Cooksey

LOGGER: C. Kunesh

DRILLING DATE: January 21, 1993
BORING LOCATION: 25' N/O NCF 1st 5t. frontage road & 46" W/0Q ECE Center St.

DEPTH TO WATER SEEPAGE: none
ENGINEER: B. Adams

ELEVATION / S0IL SYMBOLS, i
SAMPLER SYMBOLS uUscs Field Description Mni;t ue D?’mflw
DEPTH (ft} AND BLOWSANGHES c
P _l.........| 107 AC pavement in good condition.
1 SM Brown silty sand. Few gravels and red brick
I F fragments, Fill material to 2,5", Moist. Color changes
B - to light brown at 2.5°.
X :
260 =5 [
- "ML | Brown silt. Tiftle amount of clay. Moist and firm,
5510 wiz o L e e, e 6.3 107
T B SwW Gray well praded sand. Few granitic gravel. Moist and
JL E:':_t dense. Moisture decreasing with depth.
1 f 20712 3.7 116
t b
=T }:f" 26/12 Encountered & 1' lense of poorly graded gravel with 2.5 120
- P sand at 15°.
T ?;‘-’;{l
T ?mnz "ML 'Bruwu-gray silt. Little o some fine sand. Moist and 16.1 33
gl SW Gray-brown well graded sand with silt and gravels.
Sl B ¥ -E gt Gravel is granitic, Moist and dense. 2.6 118
4- i 15/12 Encountered a 1* poorly graded send lense at 22, . 101
26025 L a0 12 3.2 118
1 e
| tL i 37/12 3.1 115
ALK
T .';.'3.' ;
235 -1 50 X 50,7 24 126
f No Water
250 ——35
1

CITY OF LOS ANGELES - STANDARDS DIVISION




DRILL RIG TYPE: CME-75 using 8* diameter hollow stem augers
DEPTH TO WATER SEEPAGE: none

LOG OF TEST BORINC"
LAB. NO.: 140- 4046  PRUJECT: FIRST STREET VIADUCT OVcR L.A. RIVER-SUPPLEMENTAL

BORING NO.: 4
BORING LOCATION: 7' W/O C/L N. Myers §t. & approx. C/L lst 5t. frontage Road

ELEVATION: 263’

DEPTH TGO STANDING WATER: none
DRILLER: Cooksey

LOGGER: C. Kunesh

DRILLING DATE: January 22, 1993

ENGINEER: Zadoorian

ELEVATION / SOIL SYMBOLS, ; :
SAMPLER SYMEOLS | USCS Field Description Moisture | Density
DEPTH [#] AND BLOWS/INCHES ¢
s o S R il o oo
i Brown silty sand. Few gravels and med brick
7 fragments. Fill material, Moist.
1 "|SW/SP Brown well to poorly graded sand. Traca of silt. Few
260175 ﬁ-am'tic prevel. Silt content decreasing with depth.
oist and dense to very dense,
T
255 =~ 1D 2.9 127
}- Encountered 1 Jense of well graded pravel with zand 1.9 123
] at 12.5°,
25015 2.8 125
5 2.5 t18
5 TEG 3.0 127
- 1.7 135
240725 2.4 112
T
L 2.9 124
J-r
235 =30 2.t 133
20135
1 N

CITY GF LOS ANGELES - STANDARDS DIVISION
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o

LOG OF TEST BORING 2/, 23 -4/

LAB. NO.: 140- 4340 PROJECT: PIPER TECHNICAL CENTER

BORING NO.: H-2 ELEVATION: 280" DRILLING DATE: 07-14-94 (CONTAMINATION)
BORING LOCATION: 188' S/o and 13' W/o Northwest corner of building #1 (Police garage)
DRILL RIG TYPE: CME-55 using 8" diameter hollow stem augers.

DEPTH TO STANDING WATER: none DEPTH TO WATER SEEPAGE: none
DRILLER: Myles LOGGER: Redlin ENGINEER: Burnett
ELEVATION / SOIL SYMBOCLS, OVA
SAMPLER SYMBOLS {PPM) USCSs Field Description
DEPTH (ft} AND BLOWS/INCHES
] TTLE Sand/gravel base. . S
i o ] FILL MATERIAL To 15'. Light brown poorly graded sand
- 2HNTE with some silt and a little gravel. Moist and loose to
R Sk L dense. Encountered 2 silty lense at 15'. Encountered
REE R coarse gravel and small cobbles at 20'. Encountered
275 5 e 39 5/12 0 silty sand at 25'. No petrochemical odor.
+ ML EE
T :’ :-'
270 ——10 3712 0
L 3.
- o b
i L] e
!5“ 1l
.
'”:_ o 10/12 0
14712 0
|
20/12 0
No water
250 —1—-30
L !
245 ~1-35 '
- !
: !
+ !
+ i

CITY OF LOS ANGELES - STANDARDS DIVISION




LOG OF TEST BORING L0220 H12

LAB. NO.: 140- 4340 PROJECT: PIPER TECHNICAL CENTER

BORING NO.: H-9A ELEVATION: 280' DRILLING DATE: 08-31-94 (CONTAMINATION)
BORING LOCATION: 56' S/o and 32' W/o NW corner of column QR at Space 120' Building #2
DRILL RIG TYPE: CME-55 using 8" diameter hollow stem augers.

DEPTH TO STANDING WATER: none DEPTH TO WATER SEEPAGE: none
DRILLER: L. Cooksey LOGGER: J. Kunesh ENGINEER: Burnett
| {ELEVATION / SOIL SYMBOLS, OVA L
SAMPLER SYMBOLS | ooy, | USCS Field Description
DEPTH (ft) AND BLOWS/INCHES
e : 3 [TILTLR4T AC pavement in good condition, T
) IHEE Crushed aggregate base with some sand.
T g FILL MATERIAL. Grayish-brown siity sand with some
T ABES gravel. Slight petrochemical odor from 8' depth. No
i J [ sampling at 5' and 10" depths per engineer present.
T H B A Concrete fragments present from 11" to 13" depth.
275 5 b L Granite cobble lodged in split spoon sampler at 16'
+ HELE depth. Petrochemical odor decreasing with depth. Moist
ARG and dense.
270 10 s
gl
T ] L
T o R
[ 1hal;
265 15 B 43 w2 |7
4 Fa S, — R B T e
SP Brown poorly graded sand with some granitic gravel and
T cobbles, Sand color becoming lighter with depth.
+ Trace of petrochemical odor present. Moist and dense.
260 -—20 \ 16712 8
-
T No water
255 125
250 130
1
245 35

CITY OF LOS ANGELES - STANDARDS DIViSION




LOG OF TEST BORING C///) 23 O4/2]

LAB. NO.: 140- 4340 PROJECT: PIPER TECHNICAL CENTER

BORING NO.: H-18 ELEVATION: 280' DRILLING DATE: 08-25-94
BORING LOCATION: 61' W/o and 11' N/o Diesel Pump at back of building #1 Space 150
DRILL RIG TYPE: CME-75 using 8" diameter hollow stem augers.

DEPTH TO STANDING WATER: none DEPTH TO WATER SEEPAGE: none
DRILLER: L. Cooksey LOGGER: Redlin ENGINEER: Burnett
ELEVATION /| _ SOIL SYMBOLS, OVA
SAMPLER SYMBOLS USCS Field Description
DEPTH (f) | AND BLowsANcHes [ (PPM)
mTo R e R aition,
| I E T ] Saodigravel base.

FILL MATERIAL. Gray/brown silty sand with some clay
binders, gravel and a few red brick fragments. Moist
and fairly loose. Slight petrochemical odor at 10°.

- -
Fl LY

- | 159

T

:J
“‘i
L 4 = E 4/12
T _ 4
270 +10 e g 112

285 115

g 13/12

T
rd

_ S - N N
260 _20 't e T BT R ; .......................... e e s cet et .. ........... : .........
k- /12 SP-SM | Light brown/tan poorly graded sand. Moist and fairly
T g loose. No petrochemical odor. Encountered some gravel

at 25'. Sand is becoming coarser with depth.

3
o
; 10/12
No water
250 -390
245 135

CITY OF LOS ANGELES - STANDARDS DIVISION -




Link Union Station July 2016
Preliminary Geotechnical Report

(THIS PAGE INTENTIONALLY LEFT BLANK)

I-DQ @ Metro



Link Union Station July 2016
Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
City of Los Angeles, 1994c

I-)? @ Metro



Link Union Station July 2016
Preliminary Geotechnical Report

(THIS PAGE INTENTIONALLY LEFT BLANK)

I-DQ @ Metro



14110000 1A

BORING NO.: B-1A

LOG OF TEST BORING

LAB. NO.: 140- 4413 PROJECT: ALAMEDA SEWER REHABILITATION AT LOS ANGELES ST.

ELEVATION: 287

DRILLING DATE: 12-28-94
BORING LOCATION: 3.5' W/o ECF Alameda St. and 92' S/0 SCF Union Station Parking Ent.

DRILL RIG TYPE: CME-75 using 8" diameter hollow stem augers.
DEPTH TO STANDING WATER: None

DRILLER: Adams

LOGGER: A. Gharai

DEPTH TO WATER SEEPAGE: Norne

ENGINEER: None Present

{ELEVATION ¢

SQIL SYMBOLS,

SAMPLER SYMBOLS uscs Field Description Moist. Dens.
|_DEPTH (ft} AND BLOWS/INCHES i Pet
I° - |.97 AC pavement in good condition. .. .
’.:’:’: FILL MATERIAL. Light brown poorly
285 —T KKK graded sand with some silt and gravel.
L KOS 7712 Concrete slurry present from 4.5 to 6' 3.1 122
- N X X
O 04
15 RELE 4312 7.2 116
il 1etet= T '
; SP POSSIBLE FILL MATERIAL from
280 T existing sewer line. Light brown sand
+ with some granitic gravel and traces of
i silt. Moist and loose.
30 &/12 3.7 m
2" T+
ML | Light green silt with clay. Moistand
I firm. Density increasing with depth.
T E 18/12 28.0 96
270 T |
_ |
‘270" | g 2812 23.1 104
265 T : N water.
+ -
125
260 —+
-
—3q
255 i
1
l— 35
L
|
250 —

CITY OF LOS ANGELES - STANDARDS DIVISION




941100002

LOG OF TEST BORING
LAB. NO.: 140- 4413 PROJECT: ALAMEDA SEWER REHABILITATION AT LOS ANGELES ST.

BORING NO.: B-2 ELEVATION: 287 DRILLING DATE: 12-28-94
BORING LOCATION: 3.5' W/o ECF Alameda St. and 24' S/o SCF Union Station Parking Exit
DRILL RIG TYPE: CME-75 using 8" diameter hollow stem augers.

DEPTH TO STANDING WATER: None DEPTH TO WATER SEEPAGE: None
DRILLER: Adams LOGGER: A. Gharai ENGINEER: None Present
ELEVATION / SOIL SYMBOLS, .
SAMPLER SYMBOLS USCS Field Description M‘;’" Dens.
DEPTH tfy AND BLOWS/INCHES Pet
I° | |.9" AC pavement in good condition.
FILL MATERIAL. Light brown silty
285 — sand with some gravel. Wood fragments
1 . ere (plywood) present at 3' depth. PV C pipe 10.2 100
and concrete slurry present at 3° depth. |
T ' ; Concrete fragments, sand and cobbles i
45 ' present from 10' to 15’ depth. Moist.
280 —-
+.
+10 l
i ) E 13712
275 T
T g 17/12 27.8 9
I | L . Light green/brown silt with sand and o
270 ; clay. Moist and firm. Moisture
L | increasing with depth.
[ |
- 2%" l 2 2912 32.9 91
265 —+ “No water.
—25
260 -1
.;_ A
30
T e
255 i |
L:SS
250 ;1:
+
1

CITY OF LOS ANGELES - STANDARDS DIVISION
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KEY TO SYMBOLS

Symbol Description

STRATA

. AC pavement -
LT Silty sand.
Al

Fine to very fine sandy silt.

Well graded sands. Few granitic gravel.

SRR Well to poorly graded sand. Trace of silt.

1‘ End of Boring
SAMPLERS
Eg Split spoon sampler

LAB NO.: 140- 4046
CITY OF LOS ANGELES - STANDARDS DIVISION
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B.4 SAMPLING AND LOGGING PROCEDURES

Logging and sampling were performed in the field by the geologist. The
fallowing describes sampling equipment and procedures and notations used on
the Tithologic logs ta indicate drilling and sampling modes.

B.4.1 sampling

In the averburden at about 10-foot intervals, the Canverse ring sampler was
driven using a down-hole 450-pound siip-jar hammer. The Converse sampler was
followed with the standard split spoon sample (SPT) driven with a 140-pound
hammer with a 30 inch stroke. Where the Puente Farmation was encountered, the
barings wera sampled using a Pitcher-Barrel and Caonverse ring sampler at
20-foot intervals.

The most comman cause for ‘10ss of samples or altering the sample interval was
when gravels were encountered at the desired sampling depth, Standard pene-
tration blow count information can often be misleading in this type of forma-
tion, and it is difficult to recover an undisturbed sample. Therefore at some
Tocations barings were advanced until drill response and cutting suggested a
change in formation.

The following symbols were used on the logs to indicate the type of sample and
the drilling mode:

Log Sample
Symbal Type Type of Sampler
B8 Bag -
J Jar Split Sooon
C Can Converse Ring
S Shelby Tube Pitcher Barrel
Box Box Pitcher Barrel, Core Barrel
Log
Symbal Orilling Mode

AD Auger Orill
RD Rotary Orill

PB Pitcher Barrel Sampling
) Split Spoon

OR Converse Orive Sample

C Coring

CCI/ESA/GRC



B-4

B.4.2 Field Classification of Soils

ATl soil types were classified in the field by the site geologist using the
"Unified Soil Classification System”. Based on the characteristics of the
soil, this system indicates the behavior of the soil as an engineering
construction material.* Although particle size distribution estimates were
based on volume rather than weight, the field estimates should fall within an
acceptable range of accuracy.

Table A-l1 shows the correlation of standard penetration information and the
physical description of the consistency of clays (hand-specimen) and the
compactness of sands used by the field geologists for describing the materials
encountered.

_ TABLE A=Y Corralation ot H-\-'alu-s-and Consistency/Compaginess of Sail QbTained in the Fiaid

N=Yaiues Hand-5pacimn Consistency | | Compactness N-Valves
{Digws/ footT) {clav onlvi fctav or siiti | | isand ont-) {hlows/ tooT}
0=~ 2 Will sgueeze wTwewn fincers when hand is clasad  VYery soff | | Yery _looss g - 4
2- 4 Easily molded v fincers Sotr | | Loose 4 - 10
4 - 8 Molded bv sTrong sraasurs of tincersy Firm Fo —_— —_

3 - 15 QenTed by sTrong dressue of fincers Stift } | Medium canse g - 30
18 = 32 Qenred onlv slichfly v finger oressurs Yarvy sriftf | | Conse 3a - 3¢

32= Oanted only Sligntty by oencil ogint Hard | | Yery densa Jor

p.4.3 Field Description of the Formations

The description of the formations is subdivided in two parts: lithology and
physical condition. The lithologic description consists of:

P

rock name;

colar of wet core (from GSA rock color chart);
mineralogy, textural and structural features; and

any other distinctive features which aid in correlating
or interpreting the geolagy.

O o o @

The physical condition describes the physical characteristics of the rock
believed impartant for engineering design consideration. The form for the
description is as follows:

Physical condition: fractured, minimum

maximum , mostly ;
strength; weathered.

?
hardness.

* For a more complete discussion of the Unified Soil Classification System,
refer to Corps of Engineers, Technical Memorandum No., 3-357, March 1953, or
Department of the Interior, Bureau of Reclamation, Earth Manual, 1963.

CCHESA/GRC



ONION STRTID - STEH |- 1982

Converse Consultants @ Boring Log P

THIS LA 18 AFPFLICABLE QMLY AT THM LOCATION AND TiME.
COMOTTIONS WAY DIFAER AT QTHER LOCATIONS 0N Tiud.

prosecT SC RTD  83-llo(-1\ _ pate omiLLED3/. /67 18123 woLe No. __ET-)
LoCATION 194 " 8o AlAwupa o sary ot ol %e__ of Uniees S8 Yool I GROUND ELEV. 2791
DRILLING CONTRACTOR Qosmoe  Moss  LOGGED BY Dan Guilette  DEPTH TO GROUND WATERZS.C

TYPE OF RiG(aslE Tosl HOLE DIAMETER/4-!Sini HAMMER WEIGHT AND FALL ALA 3z}
SURFACE CONDITIONS b tack, Lot ToTAL DEPTH.BZ:5 __ No. CORE BOXESNA_
= - =W 3 wd
DEPTH | CLASS. FIELD DESCRIPTION A EH Y REMARKS
- “js3 2 |¥E
DI == IV -y T AgTFlaAL AW o [pobwd TASEEACT pavirey Tap 3¢
> I [se|vSéeo sano awo Gmel st |
| roeeave Repowy . 3 |APLE| F
. Brome! (o, 4[(9);60#«}45 Mo PLEd ¥
le So-75% Sanp I 1 %
T REBRLVIRED| T
. 1 i
£ + +
1 RO 1
lr.o 31 l I
i 3 2/
PE + =+
1 - p o E;
1 :
+ +
S T T
I -+ +
- T 1
1 T : 2 .
A s ¥ SHEET__._ OF = 5!




PROJECT.SL RTD _B3-11o1-1{  pATE DRILLED :é./:’{',u.,,r?f;,g}gg HoLE no. PT-1

pe ol 8- g wit
DEPTH | CLASS. FIELD DESCRIPTION £ 155|331 & |5: REMARKS
w = ®
£33 2 |ep |/.5-po0 SAND ANDGeAVEL % 2D I
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— SUMMARY BORING NO. _5-7

¢ -
PROJECT 3'”‘”"‘, STATION HOLE UN{ON s;ﬂ. DATE DRILLED /3'! /8'_. .

OVERBURDEN DEPTH (FT.) 0.9 10 £2.0 (?'-D.)
Nor T(O'E'Ncaumrtf-{

BEDROCK DEPTH (FT.)

WATER PRESS. TEST _J.‘f.’.‘._ INTERVAL(S) — _TO TO
I?arnﬂ/ Wit = Qoura nNoT L.G'H.:rzmwé
GROUND WATER DEPTH (FT.) DATE . DATE

oas Y2 oepTH FRST NoTicen _SZ_, oaTe /2 — SutrwR olom,

E - LOG _AZO_

DOWN-HOLE SURVEY No
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APPENDIX C
SITE BORING LOGS



S 7re Ewer fachnology

BOREHOLE LOG

METRO RAIL TRANSIT
Project Name:

Sheet 1 of 2

Borwhole Locstion: Traffic Island off 101 Fwy

Elovetion end Oetum: 277 .4 feat

Oriliing Agency:  DRILL LINE Orllter: %ggﬂ? Luca

Dme Storted:  1=8-87

Dew Finismd: 1-8-87

Orilling Equipment: B-53

Completion:
Depth (towe) 46.5

Rock Depth:
(feut)

Method of Dritling: Hollow Stem Auger - 6 Inch Dia.

of Sempieg: 0 (DVer:

{lhdﬂ.: 6 :Gun:

Borwhole Sice: 8 Inch

Water
Demth (t): 27 |Firse:

Comol.; 24 hre,

Type of Parforstion Backfill: NONe

Logged By:

Chaciad by:

silty sand with gravel

Lostosaaa b gn e anatlesasrtanstbesnanatsslasny

204 20 No recovery-cobble,
gravel
25’ No recovery - 5" chunk
2 of concrete

Lessraaseaalsdaanins

Groundwater encountered a
approximately 29 feet

L et sl

kB
Ll i i i

14/9/ [10:13
7 .

NOTE |10:20

NOTE |10:30

Type of Seal: 5% Bentonite Cement Grout Sharon Lagas Barbara Fontes
- Graphic Loy Semoples
! -_— -
i — Pt
< |
3 5 [ 3 |=#|°] & |82
4 Ory, dark brown, siity fine to ] SN 9:30 | Baseline OVA reading
1 medium size grain sand with some 3 at 2 ppm. Traffic
small gravel 4 Fill island has been
. .. disturbed during
s n freeway construc-
5-6.5' Same as above with small 4 SN 1 1&2?12/26#10:00 tion
chips of brick N 26 OYA Readings at
7' Hit debris (possibly brick} Baseline
971 10-11.5' Dry, dark brown, silty, JSM | 1 242:13122;10:03 OVA Readings at
fine to medium size sand 32 Baseline
%] 15-16.5' Dry, brown to light brownJ SM | - OYA Readings at

Baseline
No recovery for OVA

OYA Readings at
Baseline

Possibility of
disturbed soil to
25 ft. OVA
readings at
Baseline




The Earth
E y Technoiogy
BOREHOLE LOG
Proiect neme: METRO RAIL TRANSIT
Project Number: o 870000033 rieig Log of Borehote Number: BH=201 Shert 2 ot 2
- Graphic Log Sempies
3 C T
; Oescrigrion 5 § ; é g . Remarks
: S8 § a8
430-31.5"' Wet, gray, fine to P |70 16/32/10:37 |JOYA Readings at
- medium size sand h 37 Baseline, sample has
2 ] oily film and slight
- . 0ily odor with sheen
384 -
135-36.5"' Wet, gray, medium to 5P |- 0/22/10:54 |OVA Readings at
- coarse grained sand . Lt} Baseline
] ] No recovery for OVA
40— -]
J40' ‘No recovery - cobble, 4 - —30/6" 11:04
. gravel -
prom - ’
745-46.0' Wet, dark gray, fine to 4SP | 8 |[6|7]5/50 {1:18 [OVA Readings at
. medium size sand 3 Baseline
3 ]
50— ]
-
746.5" Hit boulder = 11:25 | Collected water
- End Hole 5 samples
55— -
7 Note: On this and all logs »
- that follow, there are -
4 missing blow counts at some -
] sampling intervals. In those .
-1 cases, blow counts were not .
80— recorded due to other demands -
] on personnel time. 2
e .

k

Lii i s




Y e Eacch lachmology

| BOREHOLE LOG
METRO RAIL TRANSIT

bP 2 B 228/50 1:58 jon sand

25-25.5' Dry, light brown, medium <SP/CL
to coarse sand which
grades into a brown-gray
silty clay
25.5-26.0' Moist, brown-gray,
medium to coarse sand

Groundwater encountered
at approximately 29
feet

Project Naww:
. — 87-600~0033 Fieid Log of N . BH=202 Shest 1 of 2
[ Borehole Lodasion: Traffic Island off 101 FWY Eleverion end Oetum: 277,3  ft
Sregy-teiuen
Oritling Ageney:  DRILL LINE Oritierdohn Hale Oete Stavted: ) /8/87 Oate Finished3 /g g7
Orilling Gauipment: B=53 o 50 Foes, Dapch:
Method of Oritiing: HO110w Stem Auger - 6 Inch Dia. of Semgtee: 8 {0z {Unds:g  (Con:
- M L)
Borehole Siz: 8 Inch Owpth (fe1:29  1Fio8: Comel.; iunn.
Tves of Perforstion Baskfill:  None Logged By: Checkad by:
Tvpe of Sesl: 5% Bentonite Cement Grout Sharon Lagas Barbara Fontes
3 Graphia Log Sempies
= Deseription g E g é 3 gé Remarks
! E
g 3 :‘t = 5E
JUTY, Gdrk DroWI, Siity TingE to )| . o 1:$U_|mﬂ'ﬂ___"
1 medium size sand with gravel. Tin Reading @2 ppm
{ Hit concrete @ 1' .
J5-6.5' Ory, light brown, fine -
8- to medium size sand 3IM 2 Q[ A8/12/ [1:40 |OVA Readings at
" with some silt . 13 Baseline
510-10.5' Dry, brown, silty, fine E SC
:- to medium size sand with < 1 B | |8/4/ [L:45 |OVA Reading at
107 . clay 7 Zlﬁ [Baseline
110.5-11.5' Dry, light brown, . '
- medium to coarse grained -$P
] sand with gravel 3
115-16.5' Dry, light brown, medium
. to coarse sand with +P 4 B 23/40/1:50 |OVA Readings at
187 gravel = 25 Baseline
417.5' Hit cobble ] _ '
E 20-21.0' Same as above ] OYA Readings at
2] - Baseline, oily film

E 14/23 2:06 |OVA Readings at

Z [Baseline

11 i 0 40 a0

K
TENTENVREI NNV ENUNR




& e Carh Tacmotogy

BOREHOLE LOG
METRO RAIL TRANSIT

L M
87-600-0033 BH=-202 ' 2 2

N Field Log of Borehole Number: Sheurt of

Graphvic Log Sampies
; € - T g
Description 'E ‘§ g : é §§; Rernarks

;I i § | 3%
313 |F i &

sp 16 |6 13/358f 2:15| OVA Readings at
50 Baseline

~N

30-31.5' Wet, gray, medium to
coarse grained sand

35! * No Recovery - - {-pP8/16/|2:20

N N e

40-41.5' Wet, gray, medium to

Sp 10 |7 8/16 | 2:28 | OVA Readings at
to coarse grained sand ZZ

47 Baseline

471 45' Hit boulder ’
1 45.5'-46.5' Wet, dark gray, fine SP - 8;22 30/50( 2:42 | OVA Readings at
- to medium size sand Baseline
3 . Na recovery for OVA
%7 50' Hammer broke, ended hole 3:15 | No water sample
-
=

IlllllllllllllllllilIIIIlllllllllllllllll_lllllllllllllIIlIllllllIllllllllllllli

19




Sl [ Earer Factrology

BOREHOLE LOG

METRO RAIL TRANSIT

Project Namw

Project Mumber: §7-600-0033 Fleid Log of Borehole Number: BH-203 sheot L o 2

Borehols Locetion: 1TAffic Island off 101 FWY Slevation and Datum: 276.5 ft

Oriling Agsnev:  DRILL LINE Oritier: ‘i:ﬁﬂgugﬂ““ Oew Starmd: 3 /14/g7 |Dere Finishes: | /14/57

o Smiomu: 5253 I

Method of Driting:  Hollow Stem Auger - 6 Inch Dia. m 5 |Oist.: {Unde: §  |Con:

Borshole Size: 8 Inch mﬂﬂ: 30 Firm: Compl.: ix.hn.

Type of Perforation Backfil:  jone Logoed By: Checkad by

Typa of Seal: 5% Bentonite Cement Grout Sharon Lagas Barbara Fontes

- Graphic Log Semies

H —T T T3

: Onerer F18 (3l & |2 Camars

i < [3|¢ = Slant Drilling

213 i Angle = 20°
; Dry, brown, silty fine to medium ] SM 10:04 OVA not working
] size sand - at 6" hit old brick -
4 and large boulder 4 FILL

s_: ‘ E | No sample collected,
] 5 Same as above with gravel . -[ [Note augers grinding on
] and cobble - no sample . gravel and cobble
b collected ’

d 7' Broke through gravel S Black brown color
E ] s0i ]

%1 10-11.5' Dry, black=-brown, fine Soil becomes brown
. to medium sand and silt J SM 1¥ 1157194 10:5] in color and fluffy
- with smal]l wood frag- - 26 in texture
] ments ]

] 15-16.5' Dry, brown, medium to
n coarse grained sand J5P 2¥.110/104 11:04
] with gravel 7 8 '

23 20 No recovery 3 - Hammer sticking so
- e Note drilling another
. . 5 feet
3. 3

”T‘ 25-25.5' Dry, light brown, mediumd " Only 6" of sample
7 to coarse grained sand J SP 3l {Note | 11:2] due to sampler
= with gravel . falling at an angle.
3 . Samplerhitting
N Groundwater encountered against the auger

[307] at approx. 30 feet -




The Earth Tachnology

BOREHOLE LOG
METRO RAIL TRANSIT

Pyt eseeaaa b oo s ve et ea

[~
]

Project name
Project Number: 87-600-0033 Fieid Log of Barehole Number:__BH=203 Shewt 2 ot 2
= Graphic Log Sampies
g Descriprion E E ] g DE Remarks
§ 3 'g i S -ég-
& £ <125 & |3
: E + i E
J 30-30.5' Wet, brown, coarse dsp 4| 50/6" ]1:30
2 grained sand and gravel
7 32.5'  small Cobble, large &P
38 gravel
4 35-35.7' Wet, gray, medium to SP 5 [Z39/50 11:43 p1ight oily odor,
P coarse grained sand For 2 nly 810" of
3 ample, rest was
- Tough
J 39' Small Cobble, large gravel GP
40—

(about 2 in.)
40! No recovery - Possibly
cobble and gravel*

- [ Hote 12:00 Hammer sticking

- [ flote |[1:11 Hammer sticking-
Lannot sample with-
but hammer getting
stuck so continuing
pbn to 60 feet

45' No recovery = Possibly
cobble and gravel*

AT INENEENENERENER,

50" No recovery - Possibly - [ Note 12:17

cobble and gravel*

55' No recovery -[TNote Hitting cobbles
Appears to be
predominantly
slough

Wet, gray, medium to coarse
grained sand with slight
hydrocarbon odor coming up
from augers

60' End hole 12:33 Collected water

samples

*Augers bringing up slough
from upper portion of
borehole.

pd s ke p by b rasnabogs v onnslareroenpabraseronnaborsannsnalassnnsnenl oy

IEEE N NN NN




| Sl e Earn tactnology

BOREHOLE LOG

METRO RAIL TRANSIT

Project Name:

Project Number: ____87=000-0033 ___ Fieid Log of Borehole Number: BH-204 Sheet 1 __of 2
Borehole Location:  (1d Center St, {b/t Aliso & Comm.) |ElewmonesdOsum:  275.4 ft

Orilling Agancy: DRILL LINE W""ﬁrel gg“Del'iuca Dote Stawved: | /12787  |Oew Finished: ) 115 /07
Drilling Equipmens: B-53 mmL 6l.5 mm:
Method of Drlling:  HollOw Stem Auger - 6 Inch Dia. m-: 6 (Dist: fUndie: 6 | Core:

n m L]
Borehale Size 8 Inch Depth () 30 First: Compl.: ;z«um.
Type of Perioration Baskfill:  None Logoed By: Checkad by:

Type of Seal: 5% Bentonite Cement Grout Barbara Fontes Sharon Lagas
- Graphic Log Samples

k| € ]

5 £ g Z2[" g 53

5 Asphalt, concrete debris E 7:30 | Baseline OVA

] b Reading at 4 ppm

3 Dry, dark brown, silty fine to Ry |

1 medium size sand ]

57 5 Same as above qsM - No samples

] ] collected

] 89' Moist clayey sand ]

p 3sC
10 5

] 10-11.5' Dry, brown, silty, fine JsM | 2 |1 ZB/IS/ 8:0D | OVA Readings @ base-

- to medium size sand . 11 1ine
18- - = .

1 15-15.5' Same as above JSM 4 |2 18/6"| 8:10 | Collected only OVA

. ] ' sample, Hit large

N - object-refusal.

N : Sampler is not

- - penetrating
207 3

7 20-21.5' Dry, brown, medium to J 5P 4 |3 Z 39/50¢8:17 | OVA readings @ base-

- coarse grained sand with - 49 11ne

n fragmented gravel and

. small cobbles ]

25— = =

1 25-25.5' Same as apove ISP 1160 |4 25/6"| 8:25 {Soi1 has hydro-

. . carbon odor. OVA

p Groundwater encountered values recorded at

N at approx. 30 feet 7 160 ppm
a0 -




METRO RAIL TRANSIT

BOREHOLE LOG

Project name
_ 87-600~-0033 BH-204 2 2
Project Number Fisid Log of Borehoie Number: Sheat of
- Greohic Log Sempies
i Ouscription -E § % g 3 gg Remaris
- -
8' g g & = g EE
4 30-31.0' Wet, gray, coarse xp - 5 =20/ 50 iNo OYA recovery
p grained sand .
- -
8- 35-36.5" Same as above —5p 6 Z«ote
438.5'  Cobble, gravel 5
; :
40— 40 No recovery - cobble, - ~teflote B:59 OVA reading 2 ppm
- gravel - Hole has slight
z . creosote odor (40
N . to 60 feet)
s 45° No recovery - cobble, - —Note
N gravel -
50— 50° No recovery - slough 2 - [~fote Augers contained
; . pprox. 4 feet of
] ] slough
ss— 55' No recovery - - |—Note
= ;
so—] 60° Wet, gray, coarse . >1000| - LB/ 11/ D:44 :
n grained sand 3P fLe 0:01 Collected water
n End Hole -_- samples, not enough
- o covery for soil
- 3 amples
s&E E
1’ =




SFF [ne Eaveh chmoiogy

Corporation
BOREHOLE LOG
METRO RAIL TRANSIT

Project Name:

Project Number: R7=600=0033 Fleld Log of Borshola Number: __BHa200 Sheet Lol _2__
Gorshole Location: Commercial and Center St., West Elevation snd Dwtum: 274,7 ft

Ovéting Agewev:  DRILL LINE Orttier:GT299 DE1UCA |Ouew Seare: 1 /13757  |Owen Finimnea:1 /13 /57
Deilling Equioment: §-53 , “ 9""‘""" 6l.5 mm:
Method of Orilling:  Hollow Stem Auger - 6 Inch Dia. of Semples: 7 0% | Undise.: 7 :’-‘-«'
WSIu: 8 Inch m(ﬂl: 30 Firse: Compl.: :mhn.
Tyoe of Perforstion Beokfill: None Logoed By: Chacked by:

Tyoe of Seel: 5% Bentonite Cement Grout Barbara Fontes Sharon Lagas
— Graphia Log Sampies /

- T < E

& 313 |2 § &3

Dry, brown, silty, fine to medium JSM 9:00 | Baseline OYA

size sand with brick chips, JFiN reading @ 2ppm
possibly fill material Surface soll

' contains shells and
broken pottery.
—— - Note Soi1 type not evi-
dent 1n other areas

5 No sample collected

10-11.5' Dry, 1ight brown,
. medjum to coarse sand
with gravel

sp | 4 1Z'26/22-f9:05
23

st biata e s e i e b o nnatsasl et

cobble in auger
(cobble > 3 in.)

Los e v ea ey s gearad g ar et astbad gt tabsnsnraasalsssa

'8 15-16.0"' Same as above SP | - ZZ 48/50r9:10
20
1 20-21.0' Dry, brown, coarse se | - [3[7] 49/50]9:20
e grained sand and small
3 gravel
s
7] 25-26.0' Same as above SP - 4Z 33/56| 9:36 { Decomposed granite




The Earth
' Technology

METRO RAIL TRANSIT’

BOREHOLE LOG

Projset neme: i
Project Number: §7-600-0033 Fieid Log of Borehols Number: BH-205 Shest 2 of 2
- Graphic Log Sempies
3 Dexcription ] E 'l § - Aemarks
g 3 HHE: 3
& s s 121F| 3|3
313 a | °d
E 30-31.0"' Wet, grey, medium to ESP 30 |5 28/5019:48 | OVA and 1 brass
n coarse grained sand 3 recovery
7 Groundwater encountered
. at approximately 30 feet -
3% 35-36.5' Same as above <1sP 4 GZ 14/37)/9:54
- ] 48
401 40-41.5' Same as above 5P 7 =7 Note | 10:00 1 brass recovery,
: J Z no OVA sample
; - OVA reading @ base-
. 3 1ine
7 43°' Cobble, gravel 6P
487 45 No recovery - cobble, 7 - {1 Note | 10:27]
] gravel ;
71 so0 Wet, dark gray, fine to ISP | 100( - 10/26/10:34 Only OVA sample
N medium size sand, oily 50 recovery
7 fi1m and odor - OVA reading @ base~-
3 3 1ine
%27 55-56.5' Same as above Jsp | 100 -1 3/134 10:49 .
; ] 50
n 3
”: 60' No recovery-sampler and =1 Note | 10:59 Water samples
. “A" rods stuck in augers]] collected
. End Hole .
- 3
_m' 1




" BOREHOLE LOG

METRQ RAIL TRANSIT

Projec: Neme:
Project Number: 87-600-0033 Fleid Log of Borshole Number: __BH=206 showt L or___ 1
 Borshow Locwion:* Yignes St. (C.C. Meyer's yard) Blevedon snd Oemm: 275 8 ft
Driliog Agancy:  DRILL LINE eter: 61899 08 1UCA [oew starma: 1-g-g7 o ":= 1-9-87
Orilling Sauipment:  §_53 Do tow) N /A (oath
Method of Orliling: 1] Tow Stem Auger - 6 Inch Dia. of Samples; () 100 ) Undiec } Cove:
Sorshole Size: 8 inch m o First: Comel i:l-hn.
Type of Perforation Backeill: Logged By: Chackad by
Tvpe of Sesi: 5% Bentonite Cement Grout Sharon Lagas Barbara Fontes
- Grephic Log lu_mlu
2 t T
§ Owecription g 5; g E’ 5 2 Remarks
8§ | < =
3 E 2 _é 5&
Dry, dark brown, silty sand with M 9:25 | Baseline QYA
large cobbles and pieces of reading @ 2 ppm.
concrete Fill Hit concrete at 4

4' concrete

attempts

~9
@A
NN NEEEE RN N EENNE TSNS BN

t

ETHUIE ISR NN |

B

Borehoie abandoned after two

pa st aab e s a s et pa s o 1o baa aa el sy ey liaasaldans

9:48

feet and could not
get drill straight-
abandoned hole.




G e Earts Tachrolagy

BOREHOLE LOG
METRO RAIL TRANSIT

Project Marme:
Project Number: 87-600-003 Field Log of Borehole Numbar: __BH-206A shoet Lot 2
Borshols Locstion:  Yignes St. {C.C, Meyer's yard) Eevetion end Detum: 276.5 ft

Oriing Agency:  DRILL LINE Oritter: ?"’I 99"5“]“‘“ Oews Starwed: 1 ~G-87 :-; Finished:  1-9-87
Orilting Equipment: B-53 7 m‘ 41.5 {teat) Oeoen:

Methodof Oriling:  HO11OW Stem Auger - 6 Inch Dia. [Npow_  6low: Yundiee: 6 |§com:
Borshole Size: 8 Inch m n):29. Fﬂm: - [ Gemnpl.: ix hra.
Tyoe of Perforation Backfil:  NONe Logend By: Chectced by:

Tyoe of Sesl 5% Bentonite Cement Grout Sharon Lagas Barbara Fontes
= Grephic Log Savples

‘f’ Oescrintion -E § -E 4 3 !é Remaris

5 £ 1% 13F| & |33

it - 2 a
Ory, dark brown, sand and grave) SP 10:0¢ Baseline OVA

with some silt reading @ 2 to Sppm

5-6' Dry, medium to coarse sand

with some gravel
6~6.5' Dry, medium grained sand
with silt and some clay

SPE 31 10/10/10:19 OYA reading @ base-
s Z 10 line

AN NEENI DA AN E AN BN YN

10' No recovery

-[—1 10/19/10:1} OVA reading @ base-
{probably fil11)

27 Tine

15-15.5' Ory, light brown,

-y
L]

SP| 14 ZZ 50/6'1 10:23 OVA reading @ base-

medium to coarse sand Tine -
with gravel

2] 20 Dry, gravel with coarse ] GR -}~ 23/6" 10:3¢ No recovery, cobble
grained sand 'stuck in sampler

23' Gravel and cobble

25-26.5' Moist, medium to coarse
grained sand with
gravel

SP 1 123 10/4310:39 OYA reading @ base-
Z 50 line

Groundwater encountered
at approx. 29.5 feet

tegv oy pebrasrsoanab g s tgaaataaseanatilaassanssetlonnasnnns

2



sﬂl&mw
BOREHOLE LOG
METRO RAIL TRANSIT

Project name:

Project Number: e 822000-0033 _____ Fieid Log of Borehole Number:._BH=206 A Shoet S of 2
Gmphic l:' S.Tu

Description 3 3 g Remarks
£ | =
3|2 g 3
30-31.5' Wet, gray, medium to sP 8 |4 3/6/ |11:20|OVA reading @ base-
coarse grained sand 10 |1ine

35-36.5' Wet, gray, fine to

SP |10 {5 LZ?E/IU/ 11:26] OVA reading @ base-
medium size sand

13 line

f ‘11 Depth (fest}
[ AN NN Lll itk

40-41.5' Same as above

st |6 |6 223/49 /11:36| OVA reading at
End Hole

48 baseline, 10 feet of
slough in hole
Collected water
samples

3 8 ? &
AN EU NS NNSENEEENEER!

NN I NIRE SNSRI ENNEE NN

IEEEEEEEE NI RN RSN IRN I EEEEIE TR NI NN ENENSERE RNV EENENERINNENNE PRI

plilliing

3]




Y [ Eath Tachnology

BOREHOLE LOG

METRO RAIL TRANSIT

Project Nemna:
Project Number: 87-600-0033 Flald Log of Borshole Number: __BH=207 sheet __L ot 2
Sorenole Locacion: 101 FWY South from Vignes Sewonwnd Dewm: ~ 276.9 ft
: Oriiter: Gregg Deluca |ous scarwd: :
Orilting Agency DRILL LINE Joha Hale 1/12/87 |Oem= Finished: 1 ,12/87
Oriling Equipment: B-53 Degth [f-ﬂ: 60 ?l::l Oowrh:
Mehodof Oriling: Hol10w Stem Auger = 6 Inch Dia.  [ofsampies: 4 19  jUnde: 4 (Com:
Borehole Size: 8 Inch mim: 30 (Fime | Compl.: ;3“'"-
Logged By: Checiked by

Type of Perforation Backfill: None

Tyoe of Sesl: 5% Bentonite Cement Grout Barbara Fontes Sharon Lagas
3 Grephia Log Semples
s Oamcription £ |3 £
£ g 8 g_; 3 Sé' Promarts
& S |13 (27| & E;i_
-] -1
1 Dry, dark brown, silty, fine to J Filfi 12:14 Baseline QOVA
] medium size sand with gravel ] reading @ 2 ppm
71 and rock/garbage debris .
5] z
{ 5-6.5' Same as above 1 Fing Note Very little pres-
N N sure on augers
0 3777
“J 10-11.5' Moist, black-brown, - 2 1Z' 35/ | 12:24
- silty sand, medium 4 SC 8
] plasticity clay with =
7 oxidation staining .
4 12.5' Hit debris-augers crunching -
'SE 15-16.5' Moist to dry, medium to § SP| 4 ZZ 31/36//12:39 OVA reading @ base-
- coarse sand . 33 line
] 19' Gravel and cobbles ] ep
zo-: 20" Dry, coarse grained e |
N sand with gravel and 4 sP| 6 |- 50/6'1 12:5¢ OVA reading @ base-
. cobbles . 1ine, cobble stuck
< . in sampler
N - No recovery for lab
25 ; [ | samples
1 25 Same as above 1SP| 6 |- 50/6'1 1:01 ] No recovery for lab
] - samples
N 4
] 4
. -
"~ .
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BOREHOLE LOG

METRQ RAIL TRANSIT

Project name;
Project Number: R7=-600=-0033 Field Log of Borehoi Number:.3H=207 Sheet Lo of B
- Graphic Log Sempies
! _
£ _E § g ; 3 5"" Remaris
& sl s 2°| 3|3
- _ 1313 2 | ¢
E 30-31.5' Wet, gray, coarse sand 3sp 12 13 4/4/ 11:07
3 with some silt 3 24
N Groundwater encountered
. at approximately 30 feet:
3G . -
3 35-36.0' Same as above q1SP 4 {4 20/50y1:14
5 38' Gravel and cobble 16 Augers vibrating
"4 a0 Wet, gray, medium to 3 SP 12 |- 50/6r1:27 No recovery for lab
- coarse grained sand . samples
as— - -
1 4 No recovery - Possibly 2 - Notel 1:30 | Having problem with
. medfum to coarse grained - sand heaves going
- sand . to 60'-sand locking
N : around drill
50— 3 -
J 50° No recovery = Possibly Note
3 medium to coarse grained -
- sand -
55— - Ty _—
J 55 No recovery - Possibly ] Notd
. medium to coarse grained-
] sand .
60— - .
J 60' End Hole ] 2:15| Collected water
2] . Samples
. :
ss-; .E
207 1




T Tre Earth Techrology
: BOREHOLE LOG
METRO RAIL TRANSIT

Project Name:

Protect Number: 87-600-0033 Field Log ot Borehote Number: __BH=208 shooe L of 2
Sorehote Locaton:* NE of BH=205/Adjacent to Center St.|SevsdonedOewm: 570 5 gy

Oriiing Ageeey:  DRILL LINE Oeher: CTEGG DE1UCH [oww Starad: 1 /13/g7 Jowwe Pinihes: 1357
Drilling Equigment: B=-53 c"m"""“m“'; 60 m Ospth:
Method of Drilling:  Hollow Stem Auger - 6 Inch Dia. of Semples: 6 {0Vt Undm: g Com:

: Water . H
Sorehole Sizw: 8 Inch Denth (ft): 25 First: Compd.: ;:Mhn.
Type of Perforstion Backfil:  \ooo : Logged By: Chacked by:

Type of Geal: 5% Bentonite Cement Grout Barbara Fontes Sharon Lagas
- Graphia Log Sampies
3 . 5
X $13 3] 3 |82
. el - i <

1 Dry, dark brown, silty fine to 1SM 12:44 Baseline QVA

4 medium size sand . reading @ 2 ppm

] E
s 5 No sample collected 2

. 7 Note | 12:45 OVA reading @ base-

] - line
wd 10-11.5' Dry, brown, medium to ]

- coarse grafned sand 1sP | 2 |1 Z 33/45/12:49 OVA reading @ base-

- with gravel - 45 1ine, large cobble

B ] in sampler
s 15-16.0' Dry, brown, fine to  Jsp | 2 |2 34/50 12:59 OVA reading @ base-

. medium grained sand . Z line
s0- 20-21.0' Dry, brown, medium to Jsp | 4 |3|_| 40/50 1:05 | Bouncing off large

. coarse sand with gravel - "4 cobble

. and broken cobble .
=] 25-26.5' Wet, gray, medium to 3 .

. coarse grained sand with 5P 100 4 16/19 1:12 | Slight oily odor

d occasional gravel - 15

E Groundwater encountered J

- at approx. 25 feet .

e ]
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Lialliiil

pler being stuck

5 Tha Eanth Technoiogy
BOREHOLE LOG
. METRO RAIL TRANSIT
Project neme:
Project Number: 87-600-0033 Fisid Log of Borshole Number: BHi-208 Sheet 2 af 2
- Graphic Log Samples
3 . - ) =
; _? _§ g E g 5 Remar
2 sl s21°| & |5
313 B | ¢
71 30-31.5' Same as above-not as ESP 40 |5|/17/7/ |1:19
b coarse - 13
E 34' Gravel and cobble ;GP Drilling very
. - difficult
¥*7 35 No recovery-gravel and <] 6P -
- cobble ] Note |1:28
3 .
401 40-41.5' Wet, gray, medium =sp | 2 [6[A7/9/ |1:43 | OVA reading @ base-
. gratned sand . 34 1ine, slight
. . creosote odor
487 45’ No recovery - Possibly = - =1 Note
] sand .
so-: 50' No recovery-6 feet of = Note
- slough in augers - - -
: Possibly sand .
%1 55 No recovery - Possibly -1 Note
3 sand .
7] -
80— . -
4 60' Abandoned hole due to -
. sampler being stuck in 3
n augers. Could not advance - 2:44 | Upon removal of
- hole any further - augers, strong
u J creosote odor. No
N - water samples col-
g 7 lected due to sam-




| 3 e Earcn Rectoiogy

Project Nema:
Project Mumber: R7=£00=-0033

BOREHOLE LOG

METRO RAIL TRANSIT

Fisld Log of Borehole Number: _CLL.200,

Sheet _] of __ 2

Borshole Losstion: Facp (op | Boveion and Dwtum: o9 ¢ 54
Oritsing Agenay: DRILL LINE Gritier: Greg Deluca  |Oats Starwed: 1/21/87 |Dews Wintiwa: | 721 /g7
] vohnitrie Campletion: Rock Depth:
Orilling Equipment: B-53 Osoth ifeee) 50 ifoat]
Number H
Method of Orilling: 1010w Stem Auger - 6 Inch Dia. of Semoies: g (Ost:  [Undim: g Com:
Water - H
Borshole Size: 8 Inch Deoth ift): o0 rit: Campl.: 124 hrs.
Tyoe of Perforstion Backfil: | Logged By: Checked by:
Yo ol S 5% Bentonite Cement Grout sharon lagas Barbara Fontes
= Graghie Log Senples ' |
2 E |- 3
£ Description 5 § g . 3' el Aemarks
- < z §§
a _ 313 |% g 33
1 0-6" Asphalt 7 9:14 Baseline OVA
J 6"-1.2' Brick Road 4 L reading @ 6 ppm
1 1.2'-1.6' Concrete 1 Fil
41 Ory, dark brown, silty, fine to 1
4 medium size sand with some gravel -
5 o7
] 5-6.5' Ory, brown-black, silty, - 6 1Z 5/4/4 9:54 OVA reading @ base-
] fine to medium size sand with 4 SM 11ne, only OYA
] some gravel . sample recovery
0] 10.7-11.7* Moist, black-brown, 3 6 |2] | 16717 10:0d At 10' sampler hit
. silty, fine to medium o SM Z pocket and dropped
- size sand with some - approx. 8"
7 gravel 3
<3 15-16.5' Dry, brown, fine to  J sp|33 |3]] 14/41/10:09 VA reading @ base-
- medium sand with pea - Z 37 line -
. size gravel. Upper 8" - Large cobble in
I stained black. Gravel 3 bottom of sampler
: increasing in size with A 011y film on sampler
- depth. Entire sample -
20 saturated with gasoline
4 20-20.5' Dry, brown, silty sand J SM| 6 421 20/37//10:20 OVA reading @ base-
4 20.5-21.5' Moist, gray, medfum to- 5P 43 1ine
. coarse sand with pea Strong oily odor
. size gravel .
. .
2] 25-26.0' Dry, brown, silty, JsM| 6 |5 27/50 10:27] OYA reading @ base-
] medium to coarse sand Z line
- with gravel. - Strong oily odor
1 7.8 Hit cobble and grave1 ] ‘
- Groundwater encountered J GP
. at approx, 30 feet .
JF-J -




The Earth
i fechnolagy

BOREHOLE LOG

METRO RAIL TRANSIT

Project neme
Project Number: 87-600-0033 Field Log of Borehole Number: BH~-209 Shoat L of 2
= Grapivia Lag Samoies
3 K ] t
£ orere £l & HE § e i
8 g % E 4 F _; EE
4 30-31.0' Wet, green-gray, medium JSP 24 36/50( 10:35| OVA reading at base-
, to coarse sand with some line
3 gravel | Hit void
N Soil has H3S odor
N -0ily film on sampler
1 35'-35.5' Wet, gray, medium to sP 46| #<350/6"| 10:44] OVA reading @ base-
- coarse grained sand line
4 37 Hit cobble and gravel GP Strong H2S odor
1 39' Broke through cobble Slight creosote odor
5 on sampler
pr.e
40-41.5" Wet, gray, medium to SP 12 {ZZ 6/8/] 10:59 OVA reading @ base-
coarse grained sand with 16 line

k

?lllllllll?

.grave]

45" No recovery - 4'
slough in augers

50° End hole - no recovery
due to sampler sticking
in augers

IRIEENANI SN EE AN E NN AN NS CEEEEEEREEEENSENE NEENENESINENENEEEENE REVUN TR

Note

0ily film on sampler

11:21 Water sampies

collected
OVA reading 14 ppm
at top of hole
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UNIFIED S0IL CLASSIFICATION SYSTEM (ASTM 0-2487)

’ SECOMOARY DIVISIONS

HIGHLY ORGANIC S01LS

PRIMARY DIVISIONS s"m
" GRAVELS CLEAN GW |WELL GRADED GRAVELS, GRAVEL-SAND A
_ A e VELS, MIXTURES, LITTLE OR NO FINES,
COARSE HALFOF  JAESSTHAN | 6P |POORLY GRADED GRAVELS OR GRAVEL SAND MITURES, LITTLE OR NOFINES|
GRANED SOILs | _ CQOARSE
mou IS | GravEL GM | SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURE, NOM PLASTIC FINES
MOF o ¥4 BIEVE FINES GG |CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES, PLASTIC FINES,
S LARGER SANDS Qe SW | WELL GRADED SANDS, GRAVELLY SANDS, UTTLE OR MO FINES.
THAN MORE THAN | q £S5 THAN
0200 SIEVE SiZE | HALF g; % FINES) SP  |POORLY GRADED SANDS OR GRAVELLY SANDS. LITTLE OR NO FINES.
FRACTION S | saNDs SW  [SILTY SANDS, SAND-SILT MIXTURES, NON-PLASTIC FINES.
SMALLER THAN|  WITH
#4 SIEVE FINES SC  |CLAYEY SANDS, SAND-CLAY MIXTURES, PLASTIC FINES.
INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR, SILTY CR
ANE SILTS ANG CLAYS ML | CLAYEY FINE SANDS OR CLAYEY SILTS WITH SUGHT PLASTICITY.
GRAINED SOILS | LIQUID LIMIT 1S LESS a e G.A‘!%'A, S TY CLave, s CUy ELASTICITY. GRAVELLY CLAYS,
MORE THAN OL | ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW PLASTICITY.
HALF OF U+ |INORGANIC SILTS, MICACECUS OR GIATOMAGEQUS FINE SANDY OR SILTY
MATERIAL SILTS AND CLAYS SOILS, ELASTIC SILTS.
1S m| , LAUID UMIT GREATER CH  |INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS.
#200 SIEVE SIZE THAN 50 OH  |ORGANIC GLAYS GF MEDIUM TO HIGH PLASTICITY, ORGANIC SILTS.
PT

PEAT AND OTHER HIGHLY ORGANIC SOILS.

CLASSIFICATION CRITERIA BASED OM FIELD TESTS I
‘——.'———_1

PENETRATION RESISTANCE (PR CLAYS AND S1LYS " POUND HAMIMER FALLING 30
SANDS AND GRAVELS CONSISTENGY | BLOWS/FOOT™ I STRENGTH®" }’.‘?.‘F.f&ﬂﬁ?‘:ﬁ.if&%?f‘“'

RELATIVE DENSITY BLOWS/FOOT™ VERY SOFT 0-2 0-% mﬁ;ﬁmfé;? STANDARD

VERY LOOSE 0-4 SOFT 2.4 ve- W

LODSE 4-10 FIRM 4-8 “-1 N L’#&?ﬂ?ﬁ Sg::/ns%s.sgg

MEDIUM DEMSE 10-30 STIFF 8-15 T-2 I:F:EE;}DET":l‘nool:‘Er'é::‘KET

DENSE 30 - 50 VERY STIFF 15-30 2.4

VERY DENSE OVER 50 HARD OVER 20 OVER 4

CLASSIFICATION CRITERIA BASED ON LAB TESTS

%

SHOULD NOT BE CONSTRUED TO IMPLY LABORATORY ANALYSIS UNLESS S0 STATED.

| GW AND SW-C, = GREATER THAN 4 FOR GW AND 7 FOR SW: C_ =
CH—— 0 € DypgXDg
Fo ) BETWEEN | AND 3
9 40 = 4 GP AND SP - CLEAN GRAVEL OR SAND NOT MEETING RECUIREMENT FOR GW AND SW
r )2 GW AND SM . ATTERBERG LIMIT BELOW "A” LINE OR P.L LESS THAN 4
5 / GC AND SC - ATTERBERG LIMIT ABOVE “A" LUNE P.t. GREATER THAN 7
g ® 7
a b;:‘. oM FINES FIRE [ MEDILM I ’ooaaws[eouwens
fla s  (SLTORCIAY) | SaND | SAND GRAVEL
oL 200 1 L] h
oo 20 40 -] T SIEVE SIZES 2 aln u t ] “.r
UGUID LIMIT CLASSIFICATION OF EARTH MATERLALS IS RASED ON AELD lNﬁC'nON AND

GEOBASE/GP!

KEY FOR SOIL EXPLORATION LOGS

e

R PR

s T

Ve

LT AT

=

C e
- ._-J‘

— e —
- ! T R
PSR L i r L

FIGURE A-1



w |5 PR E z
o A €9 - | T~ DESCRIPTION OF SUBSURFACE MATERIALS =T
o | 25 |589 o |56 EE
E{\." EE F-ﬂ S &E Thig summary applies only at the location of this bering and at the time of gE
=] v |Wpng & | 9 | driling, Subsurface conditions may differ at other locations and may change at W
= > Swl & this tocation with the passage of time, The data presanted Is a simplification of |
S o0 o o— actual conditons encountered.
.| MISC. CRUSHED BASE COARSE, brawn, slightty moist,
: .= | medium dense to dense
- il
_-_-- -290-
[
R = | CRUSHED ROCK MIXED WITH SILTY SAND (SM), brown,
J:o=| slightly moist, dense to very dense, 1 to 1.5 inch gravels
2.4 95 B -
-
24.1 B ] SILTY CLAY to CLAYEY SILT (CL-ML), mottied grey green,
: moist to very molst, stiff to very stiff
23.2 8
T o 5= Refusal at 5 foet.
SAMPLE TYPES DATE DRILLED: $-10-93 PROJECT NO.: 1133.21
gnw;kazmsmn Spoon  EQUIPMENT USED: GEOBASE/GPI METROLINK
[ Orive Sampl! -
e Sample GAOUNDWATER LEVEL: LOG OF BORING NO. B-1
Bulk Samefe NOT ENCOUNTERED
(¥} Tube Sample FIGURE A-2
LAk AN Al G R X




Fa g“‘ 2 z
w [T Hu S o
% Py Eﬁ - ':Eﬂ DESCRIPTION OF SUBSURFACE MATERIALS 'l-_la
=0 = w e : J
ﬂ-‘.\r we Ea u && This summary applias only at the location of this boring and at the time of 3 W
o - |Wag & | O drilling. Subsurface conditione may differ at other locations and may change at wo
b=l o Suwd T this location with the passage of time. The data presanted is a simplification of b
o a @ actual conditions sncourtered.
} =T RLE
_‘.
= | SILTY GRAVEL (GM), grey, dry, loose, 3/4 to 1.5 inch
= | gravels, trace sand
N
[ .
e
oo e
2| o0 B I SILTY CLAY to CLAYEY SILT (CL-ML), mottied brown -290-
28.2
green, moist, vary stiff
29.5 B ]
. 7
e ,4 @ 5.5', black ash
e 13.0 B 1 [ 1{ SILTY SAND (SM), grey, moist, medium dense to dense
‘:3:: " HE
é"" T -285-
;q TV T T Refusal on rock at 7.5 feet.

7

. N
w '-r

-‘j---...

R
'l

[S] Standard Spiit Spoon ~ EQUIPMENT USED: GEOBASE/GPI | werrounx
Drive Sampla HAND
[T] Tube Sample NGV ENCOUNTERED FIGURE A3

o e oy e, = Ay g g
L : RV 10 AR E A C

ol




)

Fad Sud # =
v H =28 > S
= gn = & . E:,_u‘ DESCRIPTION OF SUBSURFACE MATERIALS b.-_-lﬁ
ﬂ:}' A F—ﬂ Y &JE This symmary appiies only at tha location of this boring and at the time of gH_‘
o )_v gm % Oy | drlliing. Subsurtace conditiona may differ at other locations and may change at Sv
= & s & this location with the passage of tims. The data presented iz a simplificationof | o
o o= ¢ 0— actual conditions encountered,
.| FILL: SILTY GRAVEL (GM), brown, slightly moist, very 2046
-« | dense, 1" to 3" crushed rock, trace sand
T -
=
32 144 B -
.'I._‘. -
8.6 100 SILTY CLAY to CLAYEY SILT (CL-ML), light brown, stiff to
1144, very stiff, moist, trace sand
:I:| SILTY SAND (SM), brown, maist, medium dense, bricks,
concrets, clay chunks
9.1 B TEEE
D R I ) Refusal on concrete at 3.5 feet.
SAMPLE TYPES DATE DRILLED: %293
PROJECT NO.: 1133.21
Rock Cora GEOBASE/GPI METROLINK

(8} Standard Spiit Speon

(D! Orive Sample
Bulk Sample

(7] Tube Sample

EQUPMENT USED:
"HAND

GROUNDWATER LEVEL:
NOT ENCOUNTERED

LOG OF BORING NO. B-3

FIGURE A4
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T

ch
I

T

e

w |5 (B85 ¢ z
'n._.,:ﬂ o Eg - EQ DESCRIPTION OF SUBSURFACE MATERIALS ' ,H_C
E e R
: : y char
x gu:u &":_. o oca actas) canditions encovntered. P cavon et 1 G
e | FLL
‘.| SILTY GRAVEL (GM}, brown, slightly moist, very dense,
27 | 140 8 | ‘= crushed gravels to 3", trace sand
Ta=" -295-
e
==
SILTY CLAY to CLAYEY SiLT (CL-ML), mottied dark
8 brown, brown, grey, stif to very stiff, siltstone fragments
29.1 |
16.8 B 1
................................ - T
SAMPLE TYPES DATE DRILLED: 9-2-83
PROJECT NO.: 1133.21
Rock Core
[S] Standarc Split Spoon  EQUIPMENT USED: GEOBASE/GP!|  werroun
Q) Drive Sample “HAND
Bulk Sample GROUNDWATER LEVEL: LOG OF BORING NO. B4
Tube Sample NOT ENCOUNTERED FIGURE A-5
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o Z W
w |5 (885 ¢ z
gﬂ an Eg - .:5: DESCRIPTTON OF SUBSURFACE MATERIALS He
= WO joeto N ow | el cld
w aa |99 5 | ww This sum 8 onty at the location of this boring and at the tims of i
= )_v %m a | oL drilling, Subsy agg &dmo?u may differ at omat?ocaﬁggs andama en‘a?\gu at| W
2 > |SwdE this location with the pasaage of time. The data presented is a simplificationof |
=] a0 w0 0— actual conditions sncountared. N
' : s | FILL: SANDY GRAVEL (GW), brown, dry, loose, glass, €98
| trash
T
-
Ehet.
-
———
<= | SANDY GRAVEL (GP), grey, dry, loose, 3/8" round gravels
Refusat at 20 inches on asphait concrete.
SAMPLE TYPES DATE DRILLED: 9-2-93 -
PROJECT NO.: 1133.21
Rock Core GEOBASE/GP1| . roin
[S] standard Spiit Spoon EOUIPMENT USED: _
{O} Drive Sample HAND
Bulk Sample GROUNDWATER LEVEL: LOG OF BORING NO. B-5
(7] Tube Sampie NOY ENCOUNTERED FIGURE A4
R T W M B R B R e S B S Lol g Wit
F T s Tl A N R T




w | 5 [Bug & | =
@ = H= >~ -~ o_,
= un ES\ - ':EE DESCRIPTION OF SUBSURFACE MATERIALS .l-_lm
al | B8 [Ead Y | G [ This summary spplies only at the focation of this boring and at e tmo ol | S
S o> %ﬂ g |os c;r‘lilgrllg. gubs:i ma%: conditions Jl:y dHiT?‘r aé:gwr Iomma‘ am.;j may change at| Wy
T B N e Al
_ AL -
10.7 | 113 B T SILTY SAND to SAND (SM-SP), brown, slightly moist to
94 99 1 3] . moist, medium dense, gravels to 3 inches, concrete
: - fragments, bricks 295
77 | 9o | 3 [D] ¥
106 | 97 { 6 | D ] @ 7.5' - 9.0", bricks, ash -260-
h 'FEf] SILTY SAND (SM), brown, moist, loose, slight petroleun
: 127 | 96 |PUSH D (| odor
!
22.9 95 3 D il
ll. < |1 NATIVE: SILTY SAND to SAND (SM-SP), green, moist, -285-
R {11 : -] dense, gravels, strong petroleum odor
’}o B B 1 T Terminated at 15 feet.
}\_ No caving.
Az
f
L
Q}
.
=it
!
SAMPLE TYPES DATE DRILLED: 9-7-893
PROJECT NO.: 1133.21
Rock Core
(S] Standard Spiit Spoon  EQUIPMENT USED: GEOBASE/GPI|  uemoun
(O} Drive Sampie 18" BUCKET AUGER
Bulk Sampte GROUNDWATER LEVEL: LOG OF BORING NO. B-6
(7] Tube Sample NOT ENCOUNTERED FIGHRE A-7
LA IO I LS

__—.—




R

L

A

. =
-

k)

3
B S

e
W h o |eeg & 3
DA 9o Eﬁ\ - Ea DESCRIPTION OF SUBSURFACE MATERIALS l.-_lC
aY | WO |Gy w | el = — - - i
§ ’_e'-' Eﬁ § gL"‘, cmi?? s%Ths:i m%&mﬁg%?; L@:&%ﬁ%ﬁg::nddmm?f &"3.?:33 at %5
5 g“‘u g . ocation ] passaactg:j o nri?i:ibns'e d e& R:ammd. Is a simplification of o
AT
4.1 111 B ik SILTY SAND (SM), brown, slightly moist to moist, loose to 205.
6.6 91 1 D 1i [ [ {;| medium dense, glass, bricks, gravels, concrete, chunks of
- clay,
125 | 90 PusH 0| L[| || @5 brck
a1 1 [ -~ 1\@ 7', refusal on concrete, moved boring 5 feet. i
: 1-:.:.:| SAND (SP), grey, slightly moist, dense
, / SANDY CLAY (CL), brown, maist, stiff, bricks
58 | 97 | 6 {D| LS NATWVE
T=. 2| SAND (SW), grey, moist, dense, gravels to 3" 285
Ez
=
3.2 s [0 =
Terminated at 16 feet.
Slight caving and ravelling.
S“P:;"gfi DATE DRILLED: 9-7-93 IG PROJECT NO.: 113321
[§ Standard Split Spoon ~ EQUIPMENT USED: EOBASE/GPI METROLINK
[0) Orive Sampie 18" BUCKET AUGER
Bulk Sample GROUNDWATER LEVEL: LOG OF BORING NO. B-7
(7] Tube Sampte NOT ENCOUNTERED FIGURE A-8
MG SR S 6 B SRR R T S X




> 2y W
w |5 |8&g & z
54 | 2o [z2Q = | EZE DESCRIPTION OF SUBSURFACE MATERIALS B
N WO — o
av ad Eg ; E}f d _This summary epplies only at the location of this boring and at the time of g'l_':_"
§ | g B89 E |7 | Wittt saen ray dte o costom ang may rwnge | 38
5 lde@d &) | P actial conditions sncountered. oo | ©
FILL:
4.1 117 B ’ SILTY SAND (SM), brown, loose, moist, gravels to 2
34 | 92 1[0 == NATIVE:
.= Z| SAND (SW), grey, moist, very dense, gravels to 3 -285-
1=
[
26 | ma | 6 [D]| =%
==
1= 280-
I &
[
| ez {102 |10[D] =R
Terminated at 11 feet.
No caving.
=
\,?—‘\‘
=
=
¢
N
Al LLED: g
s .E;P'?ﬂgﬁi DATE DRILLED: 9-7-83 GEOBASE/GPI PROJECT NO.: 1133.21
{5] standara Spiit Spoon EQUIPMENT USED: METROLINK
(0 Drive Sampie 18" BUCKET AUGER
Bulk Sample GRQUNDWATER LEVEL: LOG OF BORING NO. B-8
NOT ENCOUNTERED

Tube Sample

FIGURE A9
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Geotechnical Soilutions, Inc.

Project No: |[Client: Tetra Tech

501 S, Fairfax Avenue, Scite 101

GS5101 Location: Aliso Sector D/MTA

{Drilling Contractor. C&C Drifling

"
I
1

12
17
30

Eill: Dark gray brown fine sand and gravel, pieces of cancrete and brick, dry,
moderately loose.

Fine black sand, brick pieces, slightly maist, moderately loose.

Discarded sample, abundant brick pieces.

Possible Native: Brown medium grained sand, moist, moderately dense.

Brown medium grained sand, moist, moderately dense.

—
[

End of boring 14 feet.
Fill to about 10 feet.
No groundwater.

Los Angeles, California 90036 Equipment: 8" Hollow Stem Auger Boring 1
Tel: (323) 937-1097 Driving Weight: 140 lbs
Fax: {323) 937-1099 Surface Elevation: Sheet 1
E?'ged by: SMD |Date:5/9/2005 Reference: of 1
| &

o &

g 2l &

0 3 =
glel o |E cl B
| o 2w o @
Ll El 2S5 O] =
c| @ Ela O
=l 2|a 21 £
Ll | 2@ =| o
HEEEE 23
=} ol aimim Visual Description = o
0 About 4 inches asphalt, about 4 inches base.

PLATE XVIII
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Geotechnical Soilutions, Inc. Project No: |[Client: Tetra Tech
_ GS5101 Location: Alisc Sector DIMTA
501 S. Fairfax Avenue, Suite 101 Drilling Contractor: C&C Drilling
Los Angeles, California 90036 Equipment: 8" Hollow Stem Auger Boring 2
Tel: (323) 937-1097 ) Driving Weight: 140 tbs
Fax: (323) 937-1099 Surface Elevation: Sheet 1
Logged by: SMD |Date:5/8/2005 Reference: of 1
" < §
:H =] o
S | £
RS 8o E E ‘%
wr £l >l2ly of =
E| 8] o(Eld 0| =
=9l ala|e 2 5
SHBEE | - 3l =
cla|lw|mim Visual Description =| o
0 About 6 inches asphalt, about 5 inches base.
Fill: Dark gray medium grained sand, lumps of brown clay,pieces of concrete,
brick and asphalt, slightly moist, moderateley loose.
_ Black sand, pieces of brick and concrete, slightly moist, moderately loose.
Hserl |6
6
6
18,
E CA 11|Possible Native: Brown sand, medium grained, scattered gravel, slightly moist,
t3|moderately loose.
17|End of boring 11 feet,
Fill to about 10 feet
15| No groundwater.
PLATE XIX

b=t
)
[
Q)
P
[
N
9]
)
Ch
=]
Iy
By
Y
(4]
Lei




Geotechnical Soilutions, Inc. Project No; |Client: Tetra Tech

501 5. Fairfax Avenue, Suite 101

GS5101 Location: Aliso Sector D/IMTA

Drilling Contractor. C&C Drilling

=)

[
]
ot
5]
s
b
N
[
&)
hY
L
I
at!
i}
i

Los Angetes, California 90036 Equipment: 8" Hallow Stem Auger Boring 3
Tel: {323) 937-1097 Driving Weight: 140 Ibs
Fax: (323) 937-1099 Surface Elevation: Sheet 1
Logged by: SMD {Date:5/9/2005 Reference: of 1
el ©
4 ol ¥
§ I
o=
| ol o £ Bl &
ol o|2| @ o @
gl 2le| 5 o] 2
c|l® El a | =
=lw|l 2|a =] =
Llo|lajwn| 2 a| 2
alzl E o % .g >
ol&| ol @ Visual Description =| o
" 0 About 6 inches asphalt, about 5 inches base.
Eill: Gray-brown sand, pieces of brick and asphalt, slightly moist, moderately
loose.
Biack sand, pieces of brick and concrete, slightly moist, moderately foose.
4
FelspT] 11 |Black sand and clayey sand, slight odor, scattered pieces of brick, gravel,
15{slightly moist,moderately loose.
26
15
& CA| |26 |Possible Native: Light gray coarse sand with abundant gravel, odor, slightly
50 |moist, moderately dense.
6II
20
Lo [oF) 100 |Light gray coarse sand and gravel, odor, slightly moist, moderately dense.
&"
Layers of coarse gravel/boulders.
E‘ CA 20 [Gray clayey silt and coarse sand, odor, moist to wet, moderately dense.
32 [End of boring at 26 feet.
33 [Water at 26 fee!, possibly perched.
Fill to about 15 feet.
PLATE XX




Geotechnical Soilutions, Inc. Project No: |Client. Tetra Tech
GS5101 Location: Aliso Sector DIMTA
501 S. Fairfax Avenue, Suite 101 Drilling Contractor: C&C Drilling
Los Angeles, California 90036 Equipment. 8" Hollow Stem Auger Boring 4
Tel: (323) 937-1097 Driving Weight: 140 lbs
Fax: {323) 937-1099 Surface Elevation: Sheet 1
L_og‘,_ged by. SMD [Date:5/9/2005 Reference: of 2
7 ol BT
g £ z| €
=z e 3 =
2| el 5| 3
olo|l |2 (o o @
w| gl >lels vl =
clm Ela | =
=|e|2|a|e 2| 5
HEEEE _ . | =
Qlo|w|m|m Visual Description =| o
-0 About 8 inches asphalt, about 5 inches base.
Eill: Medium grained brown sand and gravel, pieces of brick and wood, slighly
moist, moderately loose.
Mottled dark gray and light brown silty clay, slightly moist, moderately stiff.
&,
19 ' Black silty clay, scattered brick fragments, odor, moist, moderately stiff.
Ercal | s
7
25
13
"23‘5 CA 10(Possible Native: Dark gray fine sand, slightly moist, moderately dense.
15
28
20
55| CA 27|Dark gray coarse sand and gravel, strong odor, moist, moderately dense.
50
o
25| ‘
Gzlserl  |25|Dark gray coarse sand and abundant gravel, strong odor, moist, moderately
35)dense.
50
-l 5"
B | |
4 50|Dark gray medium grained sand, strong odor, moist, moderately dense.

PLATE XXI




Geotechnical Soilutions, Inc.

501 S. Fairfax Avenue, Suite 101

Project No: |[Client: Tetra Tech
GS5101 Location: Aliso Sector DIMTA

Drilling Contractor: C&C Drilling

Los Angeles, California 90036 Equipment. 8" Hollow Stem Auger Boring 4
Tel: (323) 937-1097 Driving Weight: 140 Ibs
Fax: (323) 937-1099 Surface Elevation: Sheet 2
Logged by: SMD |Date:5/9/2005 Reference: of 2
ol G
$ 2| &
g g| =
f"; ¥l o - ‘E o2
olal aldiv =] )
wiEl >Ry o=
cl|l® Ela &l =
“lo|2lg 21 5
Elo|a|nid 2| o
6lz| Eimi 3 Bl 32
o Slald|m Visual Description =l a
30 End of boring at 31 feet.
Fill to about 15 feet.
No groundwater.
35|
PLATE XXII
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Geotechnical Soilutions, Inc.

501 S. Fairfax Avenue, Suite 101

Project No: [Client: Tetra Tech
55101 Location: Aliso Sector DIMTA

Drifling Cantractor. C&C Drilling

it

=

| o]

o

-5

[\ ¥
fob
[\
(g%
)
G
!
Iy
Y|
4]
[]]

Los Angeles, Catifornia 90036 Equipment. 8" Hollow Stem Auger Boring 5
Tel (323) 937-1097 Driving Weight: 140 lbs
Fax: {323) 937-1099 Surface Elevation: Sheet 1
Logged by: SMD | Date:5/9/2005 Reference: of 1
153
2 |
i g| £
2l ol o £ c| >
o|lal o|2|w O] ®
Tl |- o=
El~ @
cl @ E|n 2l =
=|lw| 2|la a3 c
Elopl 2fn|f 2l =2
22| E|2(3 sl z
oiQ|lwio|m Visual Description = a
-0 About 4 inches asphalt, about 8 inches base.
Fill: Brown medium grianed sand, abundant gravel, brick pieces, slightly moist,
moderately loose,
B Gray and brown silty clay, moist, moderately stiff.
E CA 10|Gray-brown silly fine sand, moist, moderately dense, slight odor.
10
15
15)
@CA 18|Possible Native: Light brown coarse sand and gravel, moist, moderately dense.
38
50
20|
®&(se1]  |50{Light brown silty fine sand with occasional gravel, slightly moist, dense.
5II .
JZECA|  [40[Gray fine to coarse sand and gravel, slight ador, slightly moist, dense.
501End of boring at 26 feet.
5" |Fill to about 15 feet.
No groundwater.
20
PLATE XXIII
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Dale Drilled: Waler Deplh:

Drilled By: Dale Measured:
Drilling Melhod: Reference Elevalion:
Logged By: Dalum:
A [ 82) o
s| €~ | § = ®
c < az GEOTECHNICAL DESCRIPTION 2 ® ©
£ L . U‘;‘ Y AND o bl [
oLl B : | § o~ |22 Zn
>oa|E|E| 30 o CLASSIFICATION w51 2% o0
Qee| o D o/ e oA |eo Do
1 6 108 | 10 DS, St
2 12 GS
S
ey 3 | (@ (5) (6) | (6) (7)
10—
— NOTES ON FIELD INVESTICATION
1. SAMPLE - Grophitat represenlolicn ol somple lype 05 shown bebw,
Spht Spoon - Stondard Fenetrotion Test Sample (SPT} n
Drive Somple - Cabtornic Sample {Col) B
Bulk Sample - Obtoined by collecling cullings in o plostic bog =
Tube Somple - Shelby/Pitcher Tube Sample [ﬂ]]
2. SAMPLE NO. - Somple Number
3 BLOWS/FT - Humber of blows required to odvonce sompler 1 ool {unless o lesser distonce is spetilied).
Somgplers in genero) were driven inic lhe soil ol Ihe bellom of the hole with o stondord (140 Ib} hommer dropping o stondard 3O inches.
Drive somples cobiected in bucket ouger borings moy be oblcined by dropping non-stondord weight {rom vodioble heights.
When o SPT sompler is used ihe blow count conlorms to ASTH D-1586,
SCR/RQD - Sompte Core Recovery {SCR} in percent {X) and Rock Cuolity Designolion (ROD} in perceni (X). ROD is delined os the
percenioge of cere in eoch run which lhe spocing belween nolurol lroclures © greales thon 4 inches. Mechonical breoks of lhe core
are not consdered.
4, GRAPHIC LOG - Silondord symbols for soil ond rock lypes, os shown on plole B-1b.
S GEQIECHNICAL DELSCRIPTION
Soit - Soit clossilicolions ore bosed on Ihe Unilied Soil Clossificolion System per ASTM [-24B7, ond designolions intiude consistency, moislure,
color and oiher eodiders, Fiekd descriplions hove been moditied 1o retlecl resulls of lobosotory onplyses where deemed ¢pproprmte.
Rock - Rock clossilicolions generolly include o rock type, color, momlure, mingrol consliluenls, degree ol weothering, oiterolion, ond
the mechonice) properlies of the rock. Fabric, Wineations, bedding spocing, folidlions, ond degree of cementalion are also presented
where oppropriote.
Descriplion of soil erigin or rock lormation s ploced in brockets of the beginning of the description where opplicoble, lor exomple, Residual Soil,
§  DRY DENSITY, MOISTURE CONTENT: As estimoled by foborpolory or field ieshing.
7.  ADDITIONAL TESTS ~ (Indicoles somple tesied for properlies other thon the obove}:
waY - wMoximum Dry Densily &G - Specilic Grovily PP - Pocket Penelrometer
GS - Groin Size Distribulion HA .- Hydromeler Anohysis WA - Wosh Anolysis
&f - Sond Equivalent AL - Alterberg Limils D% - Direct Sheor
El = Exponson Index RY - R=Volue CP = Collopse Potentiod
CHEM - Spliole ond Chigside Conjeni, pH, Resislivily Ch - Consomaption UL - Unconfined Compression
FM - Fermeaobiity CU - Conspiidolion Undroined Trioxio) T - Torvone
WU - Unconscldoled Undroined leigniol th -~ Conschdated Dsoined Triowial
E.  ATITUDLS - Orienlolion of rock disconfipuily cbserved in buchel auoer boring or roth core, enpressed in strike/dip and dip ongle,

respectively, preceeded by o one-ietler symbol dencting nolure of discontinuily o5 shown below.

B: Bedding Plone Ji Joinfing {: Conloci F: Foult & Shear

PLATE
B KLEINFELDER | pypanaion oF LoGS At

AUl VL0 A 240




UNIFIED SOIL

CLASSIFICATION SYSTEM (ASTM D-2487)

PRIMARY ONISIONS GROUP SYMBOLS SECONDARY DIVISIONS
g o, CLiow ow wliL GRADED GRAVELS, GRAVEL- SAND MEXIURES, LITTLE DR ND FiNES
33°% gt
w 3 ‘g.‘:f “8’5"5 U133 e GF POORLY GRADED GRAVELS OR GRAVEL-SAND WIXTURES, LITILE OR MD FINES
=2 R o U =
[=) L =
B Cex FESRES GRAVEL " SILTY GRAVELS, GRAVEL-SAND-SIL) sIXTURES
o e S wiTH
¥ ‘:‘E§E 43 FINES 6C §1 CLAYEY GRAVELS. GRAVEL-SAND-CLAY WIKIURES
- = o -
SI 3un Ejm: gk%g Sw WELL GRADED SAWDS, GRAVELLY SANDS, LITILE OR WO FiNES
w08 3873 (LESS Tran)
g 3R g8z & 5% FANES se POORLY GRADED SAMDS OR GRAVELLY SANDS, LITILE OR MD FINLS
-3 4 Eﬁ
© T3 3%"5'}};‘.‘: SANDS N SWTY SAWDS, SAND-SILT WXTURES
Tl wiTH
;‘ r FINES 14 CLAYEY SANDS, SAND-CLAY MIXTURES
- L TNORGANIL SETS. VERY FINL SANDS, ROCK FLOUR, SLTY OR
; e . g CLAYEY FINE SANDS
P 5 55593 2 L INORGANIC CLAYS OF LOW 1O MEDIUM PLASTICITY, GRAVELLY CLAYS,
= Cpu l’-’E,' 25%us SANDY CLAYS, SILTY CLATS, LEAN CLAYS
) =
ﬁ FE 7 = o s[117 1] ORGANE SIS AND ORGANZ SMI-CuAYs OF LOW PLASTIRTY
g o235 - INORGANIC S@1S, WICACLOUS OR DIATOMACTOUS FINL SAMDS OR
3 E oo ?gz o 2 SILTS, ELASUC sals
o =
S B e ggn'ﬁi v IHORGANIL CLAYS OF HIGH PLASTECMTY, FAT CLAYS
w C‘SN ';,U o
Z ge™ in wE oH f’,-',/;;.’;’,/’,’,.{, ORGANIC CLAYS OF WEDIUW T0 HGH PLASTICITY, ORGANE SULTS
= ¥
-
3 HIGHLY ORGANE SOILS P1 PLAT, MUCK AMD DTHER HiGHLY ORGANIC SOILS
SANDSTONES 55
Jg.ﬁ SILTSTONES SH
g3
EEE. CLAYSIONES s
ras
B3 LIMESTORES s
SHALE st

CONSISTENCY CRITERIA BASED ON FIELD TESTS

RELAT MTY: COARSE-GRANED - CRate ToRvNE PLNETROUEILR * WUMBER OF BLOWS
ELATIE DEWSITY: - S0R INE-GRAINLO SOIL Of 140 FOUND HAMMLR
FALLING 3D WNCHES
RELAIVE ST = RULATVE CONSISTENGY SPT uumm c”o'ﬁg}!:{;';a T0 DRWVE A 2 WCH 0.0,
r
DENSETY {# blows/M) DENSITY (R} (F blows/N} | ciorunTh (1s1) | STRENGTH (150) .(_,'LL%/ BBA':EFL "&Lp‘_m
(ASTH- 1586 SVANCARD
very Loose d 0 - 15 Very Soit <2 «0.13 <D.25 PENETRAVION TEST)
- _ i Sofy 2 -4 013 - 025 | 025 - 0.5
Looze s-10 - ** UNCONTNED
Medium  Sil{ 4 -8 0.25 - 05 05 - 1.0 COMPRESSIVE
Medium Dense W0 - 3 R - STRENGTH IN
Stift 8 - 15 05 - 1.0 0o - 2.0 L%:g/;igb"‘ POCKET
- - i
Qense 30 - 50 55 - B85 Very SHll 15 -30 | 10 - 20 20 - 40 PCNETROMETER
very Dense >50 85 - 100 Hard >30 »2.0 »4.0
MOISTURE CONTENT CEMENTATION
DESCRIFTIDN FIELD TEST DESCRIPTION FIELD TEST
Dry absence of moisiure, dusty, dery 1o lhe douch Weokly Crumbles or biecks with hondling or sbghl linger gressuse
Mot Domp bu! no visible woter Moderoiely Crumbles or breaks wilh considergble linger pressure
wet Visibie iree woler, usuclly soil is below woler iable Strongly Wil nol crumble or breok with tinger pressuie

B KLEINFELDER

EXPLANATION OF LOGS

PLATE

A-1b

Jeritds &

200%13241




(" Date Drilled: 4/24/03 Water Depth: >30.5 feet h
Drilled By: West Hazmat Date Measured: 4/24/03
Driiling Method: Hollow Stem Auger 6" Elevation: ~280 feet
Logged By: Ed Che Reference Datum: MSL
&
g =) - SOIL DESCRIPTION f'"
2o agl2s| 8 AND g2 | # -
ECREHIEE I B
8 3a 33! o CLASSIFICATION 2glell £,
- WD |00 O® - o Yap T Foy
"R g s il g Saty i3 >
o~ ] o g
HEEE F a8 3" &
Asphaltic Concrete (AC): approximately 3 inches thick
i _ { over I Toot base approximatley
i _ 777 Artificial Fill (Af):
% Sandy Clay iéEE: olive gray, moist, fine to coarse sand,
I i 774 brick fragments found, noordor _ __ _ |
[ Sandy Silt (ML): olive brown, moist, very stiff, iron
a oxide stains, mottled with pockets of clay, no odor
| 15 simm' 1| 35 50 | 209 o
i " | Native; ]
_ Sand (SP): yellow brown, slightly moist, medium dense,
fine grained, no odor
- 270 mjlm‘ 2| 3 WA
265 15 I » ' 110 | 6.8
-- moist, dense, fine to coarse grained, some fine gravel,
2 inch layer of gray clay, highly moist, no odor
Mai s
Proposed Shored Excavation Project PLATE
“:l KLEINFELDER 710 N. Keller Street
Los Angeles, California A-2a
| PROJECTNO. 29712 LOG OF BORING B-1 )
Explanation To Logs On Plate A-1
1810210200581 3%241




~
1)
g Wi SOIL DESCRIPTION 5
P IEEIR: AND g g
£ ﬁg- | & §-‘%~;- P CLASSIFICATION 5582 84 &
W ~a -g‘ E‘ s 2| % (Continued From Previous Page) 5 8eg 3 a ~
sal & B 12§ * B
W wn 'a - | 0 a £ o 2 B
” un -- very dense
-255 25~ﬂm 5 sf)? "
-250 30«"]]]& L '
S0/ 1 [ Gravelt!y Sand with Silt (SP-SM): gray, moist, very
dgnse, ine to medium grained, fine and coarse gravel, no [
odor
Total depth of boring: 30.5 feet
No groundwater encountered
Boring backfilled with bentonite grout and topped with
rapid set concrete
Proposed Shored Excavation Project PLATE
k KLEINFELDER 710 N. Keller Street
Los Angeles, Californla A-2b
| PROJECTNO. 29712 LOG OF BORING B-1

Explanation To Logs On Plate A-1
10ilo210200513241




([ Date Drilled: 4/24/03 Water Depth: >31  feet A
Drilled By: West Hazmat Date Measured: 4/24/03
Drilling Method: Hollow Stem Auger 6" Elevation: ~280 feet
Logged By: Ed Che Reference Datum: MSL
&
g Wi SOIL DESCRIPTION 5
. o m o -~
3o, |8 ﬁ 28| % AND £ 1.2 3
: 3% 38|, CLASSIFICATION 488, 5a &
A we (¢l 0w - g Yiap R I
6 ~0 (H] = g = O RD g ooy o~
g E sa| & P ael 48 a
HEIFENR: Fgg 37 &
29 | Asphaltic Concrete {AC):; approximately 3.5 inches thick
I i v \without base
/ Artificial Fill (Af): _ ,
| | / agreg an : dark olive gray, moist, fine to medium
/ sand, brick fragments, trace fine %ravel, some staining, no
i | % odor, trace coarse gravel and cobbles, concrete debris
1| 16 / 94 1227
275 3 % CHEM, WA
| / -- olive brown, trace wood debris and fragments of
A_ ceramies ___ ___________________ . _____|
! | - | Native: .
Sand EISP): yellow brown, moist, dense, fine to medium
i | grained, some coarse gravel, no odor
i W 2| 39 105 | 6.0
-270 10~ . a8
] T3 Silty Sand (SM): olive brown, moist, very dense, fine |
[|3| grained, no odor
m 3| 2 [TH 87 | 7.4
so6" | T |
265 15— L
i “ T4 Gravelly Sand with Silt (SP-SM): gray, moistto very |
_ F| moist, dense, fine to coarse grained, fine and coarse gravel,
3! occasional layers of sandy gravel, no odor
4 59 T
_2WJHH“ +
Proposed Shored Excavation Project PLATE
k KLEINFELDER 710 N, Keller Street
Los Angeles, Callfornia A-3a
 PROJECTNO. 29712 LOG OF BORING B-2 p

Explanation To Logs On Plate A-i
1010218280522241
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4 Y

EXPLORATORY BORING: LB-01 Sheet 1 of 1
DRILL R1G: AL-ROY DRILLING CO. PROJECT NO: 1651-15A
BORING TYPE: BUCKET AUGER PROJECT: TOSCO CENTER STREET REMEDIATION
LOGGED BY: TKK LOCATION: LOS ANGELES, CALIFORNIA
START DATE: 7-30-03 FINISH DATE: 7-30-03 COMPLETION DEPTH: 17.5FT.
This log s a pan of & repor by Lawney Associstes, eno shoukd not ba used as g Undrained Shear Sirength
sland- plorm document. m’mmw?uwn:::mdh:ﬁm o {kef}
P e mm;:i?&?mmum mmmw.m Presemed is ssurwliwm":v w 33: " wElE |5 (O Pocket Penaramater
Q... r_|u d T Dty 500 typas may ba gradusy, o FEH: nleg-|® - ‘g“a**
= =13 g #0|z|5E|2%|ZS .
@ |° |3 MATERIAL DESCRIPTION ANO REMARKS 3 §§§ 3|28 | g | @ voontoos comeossin
& | A Y- Trisial Compression
274.0 SURFACE ELEVATION: 274 FT. (+/-) 30 20 a0 40
]l N g INCHES OF ASPHALY i aw_ ] . . . . \
" ZINCHES OFCRUSHED AGGREGATED BASE H . . . . .
{GW), greenishbrown ! . . , . .
FILL: SILTY SAND (SM), trace of fine gravel and -3 I e R e
asphait, moist, dark brown to black . ' ' ' ‘ '
- loose, no odor n : : : ' ‘
1 am 1 E 12 | 102 : ; ; ; ‘
AUGER REFUSAL DUE TO STEEL PIPE T X X . . .
MOVED TO 3-FEET SOUTH OF ORIGINAL - . . ; , :
LOCATION R S IR N B
- weak petroleum odor S R S B
- weak petroleum odor, cohesive 1 ® E (22 SR DA D IR I
] | NATIVE: SAND (SP}, fine to coarse, trace of fine | | N I R R B
gravel, dense, moist, light brown, no odor . I B R
| sp N P N N
|« M| [E] ]
i S22l AUGER REFUSAL DUE TO BOULDER (greater than | N I R I
- \18-inches in diameter) H : . . X ,
i BOTTOM OF BORING AT 17z FEET _ . . . . .
NC FREE GROUNDWATER ENCOUNTERED ' ' ' ' '
20— BORING WAS BACKFILLED WITH CUTTINGS — ——{--
] WEIGHT OF KELLY: T . . . X X
- 0 TO 24.FEET: 2,150 POUNDS . S I A I N
i 25 TO 44-FEET: 1,350 POUNDS i ' ' : N
45 TO 65-FEET: 650 POUNDS SN EEERE
25 - — :
% : : 1 5 E + 1]
: - . AN ENE
g 30 . T :
g i i .
g S I I I
5 ] § S IR I I I
q 1] 1] 1] L}
§ GROUND WATER OBSERVATIONS:
5 NO FREE GROUNDWATER ENCOUNTERED J
| HVIIIE\'A CC/ AYal
Y W I B a LB-0!
Environmentat/ Geoiechnlcal /Eng!noednq ) — 1651-15A
I AIOSOOSIEE B
-:'.. '-_r.r Ao wll. AT eia L s i S B T




4 N
EXPLORATORY BORING: LB-02 Sheet 1 of 2
DRILL RIG: AL-ROY DRILLING CO. PRCJECT NO: 1651-15A
BORING TYPE: BUCKET AUGER PROJECT: TOSCO CENTER STREET REMEDIATION
LOGGED BY: TKK LOCATION: LOS ANGELES, CALIFORNIA
START DATE: 7-30-03 FINISH DATE: 7-30-03 COMPLETION DEPTH: 32.0FT.
Tmhmsapmdamhma&uu:ﬂas and shoutd not be wsed as & Undrained Sheer Sirength
sland-2one decumen. This cascription applies only 1o Lhe koestion of the evplorton © (kaf)
z g Chamags @ s Kok Wi o, T eacpon pretAnle o & SR o] w 1385 NwElE |5Y|O Pk paomme
Q._- T _tuw Bched codmony encountered Transitons betesen sall ypes may be grocusl. o F.'Eg._ ] c:t:l;_‘ . q:“a-'
SE |BE| S L |E8¢|g |2 |&E[Eg | & e
—- — S = [t = b alzg _
a |° |3 MATERIAL DESCRIPTION AND REMARKS 2 |s%2 : TE|& (B |® uncorteea Compresson
& | & U Traxal Compression
272.0 | SURFACE ELEVATION: 272 FT. (+) 0 20 30 40
FILL: SILTY SAND (SM), trace of fine gravel, slightly | VT
moist to moist, brick rubble, brown . . . N
d sm : N I
] FILL: SILT (ML), trace of sand and fine gravel, 4 |
medium stiff, moist, brown, no odor " ' : ‘ '
. 3 E 10 | 104 : : : '
1 4 FILL: SAND (SP), fine to coarse, with fine to coarse .| | : N I
grave! and cobbles less than 12-inches in diameter, ‘ N I
7 moist, light brown 1 sp : : . :
KL - concrete rubble greater than 24-inches in diameter | : S ENE
] ] REFUSAL DUE TO SAND CAVING, MOVED TO ' . ) ‘
5-FEET NORTH, 4-FEET WEST OF ORIGINAL . s M4m0 ; ]
LOCATION ) : IR
SAND (5P}, with fine to coarse gravel and cobbles : S R
less than 12-inches in diameter, medium dense, - ‘ ' : '
orange brown - X N :
o 18 E 3 130 E E E E
- 19 E 7 |14 : N X
y GRAVELLY SAND (SW), fine to coarse gravel and ] ; N ENE
cobbles less than 12-inches in diameter, dense, moist, sw . . ' .
orange brown with white mottling, no cdor T , I I
] SAND {SP), medium to coarse, trace of gravel and I N [
cobbles less than 12-inches in diameter, dense to very — : : ; :
dense, ofive green, no odor i 30110" E 6 |1s . N P
: | ]
K 4 sp . N
g 1 : I
a - fine to medium, moist to very moist ] : NERE
2 . 301o° 18 | 105 : : A I
o ¥ : N P
v 240.0-¥ ‘ O I B
3 Continued Next Page R :
§ GROUND WATER OBSERVATIONS:
9 ¥ : FREE GROUND WATER MEASURED DURING DRILLING AT 32.0 FEET
W
I AAAVFAIENSA C
O W =B\ ILO LB-02
Environmental /Geotechnical /Engineerng S Servicos e e 1651-15A
ARLINBLIBLA0RSL2E 38
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EXPLORATORY BORING: LB-02 Cont'd sheet 2 of 2
DRILL RIG: AL-ROY DRILLING CO. PROJECT NO: 1651-15A
BORING TYPE: BUCKET AUGER PROJECT: TOSCO CENTER STREET REMEDIATION
LOGGED BY: TKK LOCATION: LOS ANGELES, CALIFORNIA
START DATE: 7-30-03 FINISH DATE: 7-30-03 COMPLETION DEPTH: 32.0FT.
This log is 4 pan of 8 repan by Lowney Atsocimes, and shoukd nel ba usad 95 8 Undrained Shear Strength
st MMMTNsMpnmnmmuwmmmuhw o (ksf}
. g . mmadsﬂgms mmmﬁmmMawmk%":’ w |BYS e|wE|E ég O Pocket Penetromster
o T w achual conditions ] T s0il lypea may be graduc, I FZu lw|E " a_ | FY
<t |Eg| & AN R R
- u=1 3 3 [-4a] e[S ik :
a |3 MATERIAL DESCRIPTION AND REMARKS 3 |588|%|35|% | Sg | ® oot Comprosson
& | A U Trissial Campression
240.0 4020 36 40
| | BOTTOM OF BORING AT 32 FEET - 3 R I I
FREE GROUNDWATER ENCOUNTERED AT 32 S IER IR I
1 | FEET . N N I B
35 BORING WAS BACKFILLED WITH CUTTINGS _ | -
- BORING HALTED AT 32-FEET DUE TO REFUSAL, e
i BOULDERS GREATER THAN 18-INCH DIAMETER, | N PR I O
ALSO SAND CAVED DUE TO GROUNDWATER A I I I
1 | WEIGHT OF KELLY: | RN E
40 0 TO 24FEET: 2,150 POUNDS . — T .
] 25 TO 44-FEET: 1,350 POUNDS i I |
45 TO 65-FEET: 650 POUNDS ' S I
45 . T
50~ - —
551 - e
5 ‘ ' NERIRENE
? 60_ - 0 v T ¥
z i 4 P M A
2 ] | NN RN
8 S S IO I
k5 r ] , v :
E‘D- + * L} L}
§ GROUND WATER OBSERVATIONS:
p ¥: FREE GROUND WATER MEASURED DURING DRILLING AT 32.0 FEET J
B MAAVIAIENSA CC/VTIATEC
W W I B AAON_NALIAMILY LB-02
Environmental/Geotechnical /Engineerning 59%@53 S ICSOHELI Z8 50 1651-15A
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EXPLORATORY BORING: LB-03

Sheet 1 of 1

DRILL RIG: AL-ROY DRILLING CO.
BORING TYPE: BUCKET AUGER
LOGGED BY: TKK

START DATE:

7-30-03 FINISH DATE: 7-30-03

PROJECT NO:
PROJECT: TOSCO CENTER STREET REMEDIATION
LOCATION: LOS ANGELES, CALIFORNIA

COMPLETION DEPTH: 24.0 FT.

1651-15A

ELEVATION
{FT)

272.0

DEPTH
{FT)

15—

30IL LEGEND

This Ing is & part of & report by Lowney Assocates, and shoukd nol be used as 5
wand-gion document, This descriplion applies aaly 1o the leition of ta explorion
i tha tme of drifing. Sutmurface condilice may differ o olher locations am miy
chango ol thim location with lime. The desciption presestad is o simpfification ol
arhus congices . Ti i 50il iypers muay be grimtus

MATERIAL DESCRIPTION AND REMARKS

SURFACE ELEVATION: 272 FT. (+/)

SCIL TYPE

PENETRATION
RESISTANCE
(BLOWSIFT.)

SAMPLER
MOISTURE
CONTENT (%)

DRY DENSITY
{PCF)

FERCENT PASSING
NG, 200 SIEVE

Undrained Shear Swergth
(ksf)
(O Pocket Persiromatar
A Tovene
. Unconfined Cargression

4 U Triavial Comprassion
1.0 20 30 4.0

FILL: SILT {ML), trace of fine sand and gravel,
slightiy moist to moist, brick rubbile, brown

FILL: SAND {SP), medium to coarse, trace of gravel
and cobbles less than 12-inches in diameter, medium
dense to dense, moist, light brown to brown

- light brown

- with gravel and cobbles less than 12-inches in
diameter

SP

SILT (ML), trace of fine sand, soft to medium stiff,
moist, brown with iron oxide stains, no odor

ML

SILTY SAND (SM), with gravel and cobbies less than
12-inches in diameter, fine to coarse, moist, brown

5M

SAND (SP), fine to coarse with gravel and cobbles
iess than 12-inches in diameter, medium dense to
dense, moist, orange brown, no odor

- olive green

5P

BOTTOM OF BORING AT 24 FEET

NO FREE GROUNDWATER ENCOUNTERED
BORING HOLE WAS BACKFILLED WITH CUTTINGS
BORING STOPPED AT 34 FEET DUE TO REFUSAL,
BOULDER GREATER THAN 18-INCHES IN
DIAMETER

WEIGHT OF KELLY:

0 TO 24-FEET: 2,150 POUNDS
25 TO 44-FEET: 1,350 POUNDS
45 TQ 65-FEET: 650 POUNDS

10

13

mm

110

114

107

15

45

LA _CORP.GDT 08/15/03 Fullarton® JSR

GROUND WATER OBSERVATIONS:
NO FREE GROUNDWATER ENCOUNTERED

VFARESFA OO/ VAT,
LOVWNEYASSCCIAIES

[
i3
&
in
fred
in
o

i:!

LB-03
1651-15A
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EXPLORATORY BORING: LB-04

Sheet 1 of 1

DRILL RIG: AL-ROY DRILLING CO.
BORING TYPE: BUCKET AUGER
LOGGED BY; TKK

PROJECT NO:
PROJECT: TOSCO CENTER STREET REMEDIATION
LOCATION: LOS ANGELES, CALIFORNIA

1651-15A

START DATE: 7-30-03 FINISH DATE: 7-30-03 COMPLETION DEPTH: 24.0 FT.
This ko is & pan of o repor by Lowney Associates, and shoud nol bo used as & Undroinad Shear Strengih
awmmmmmmmm&&r:wdlmw o (s}
z a2 m;ﬂfﬂ&&mmm.mmmmiuwm? w 53; wElE ag O Pockel Penetrometer
& |z_{% achizt condifions encoumersd, Transiions b nod types may b gracu E Lzu ﬁ Ee |2 Eﬁ
€ |BE| S L
o 3 MATERIAL DESCRIPTION AND REMARKS o |EEB["|F5|E |gg|® tnconned Comprossion
& | A v Traxa Compreasion
2720 | SURFACE ELEVATION: 272 FT. (+/) 10 20 30 40
FILL: SILT (ML), with sand, trace of gravel, slightly . ) ‘ . .
moist to moist, brown - S I I I I
- trace of sand, moist, gray brown 1w SRR NN
S - trace of fine sand, soft, brown 7] DR EE
b 3 E 10 | 105 ! : ' ! '
1 BXRF FILL: SILTY SAND (M), fine to coarse, moist, dark ] | e N
brown M S R IR
] NATIVE: SAND (SP), medium to coarse, with gravel, S I IS RO
medium dense, moist, light brown — ! ! ! ! !
- 9 E 2 (128 A S I A
1 e O IR SR IR I
- disturbed soil sample was retrieved in sampler tip, ] || ! ' .
only, due to gravel - s () 3 RN E |
h SILT (ML), trace of fine sand and gravel, moist, gray ML A I R P
. —brown s S IR I
1 SAND (SF}, fine to coarse, with gravel and cobbles | , . , , .
less than 12-inches in diameter, moist, light brown o ' '
- medium to coarse, medium dense 1 % ? E 3 I I A
- required 30 minutes to drill from 22-feet to 24-feet due | 1 I '
to gravel and cobbles less than 12-inches in diameter - N ‘
25-| | BOTTOM OF THE BORING AT 24 FEET i N I P I
NO GROUNDWATER ENCOUNTERED ! ' , “ ,
7] BORING WAS BACKFILLED WITH CUTTINGS 7] . X , . .
i BORING STOPPED AT 24-FEET DUE TO 4 . : . . X
« REFUSAL S RN B R
:g: ) ] : ] : '
= WEIGHT OF KELLY: X . . . :
o 30+ 0 TO 24-FEET: 2,150 POUNDS n P IR M M
_g_ ] 25 TO 44-FEET: 1,350 POUNDS ] ' : ' !
B 45 TO 65-FEET: 650 POUNDS ! ‘ : : ‘
5 1 | I I I
E L} + L}
§ GROUND WATER OBSERVATIONS:
4 NO FREE GROUNDWATER ENCOUNTERED
J
B MAAVYRAIIENSA CC/ VI ATED
B INERY/A\AONNLIAILY LB-04
Environmental/Geotechnical /Enginesrng Services_ e pe p g = et 1651-15A
/ ¢ g&u%&&%‘@u@&i:&zw




PRIMARY DIVISIONS o |LEcEND SECONDARY DIVISIONS
G%ﬁ’:s GW s Well graded gravels, gravel-sand mixtures, little or no fines
v} GRAVELS {Less than
= MORE THAN HALF S9% Flnes) GP Poarly graded gravels or gravel-sand mixtures, l[tte or no flnes
O g = OF COARSE FRACTION
‘g 1; “mfﬂ"'ﬁ”‘ GRAVEL GM Silty gravels, gravel-sand-silt mixtures, plastic fines
w z WITH
g g Ea . FINES GC Qayey gravels, gravel-sand-clay mixtures, plastic fines
g
o gg @ &ﬁ‘a’; SW Well graded sands, gravelly sands, little or no fines
w
SAN
b yg ot ml:iu g‘;";n”?;’}' sp Poarty graded sands or gravelly sands, Ilttle or no Anes
3 g OF COARSE FRACTION
o IS iﬁ-ggtﬂm SANDS 5M Sty sands, sand-slit-mhbdures, non-plastic fines
. WITH
FINES 5C Qayey sands, sand-clay mixtures, plastic ines
ML Inorganic siits and very Ane sands, rock Aaur, slity or dayey fine
4] 5 sands or clayey slits with slight plasticty
3 I'—‘§ SILTS AND CLAYS oL Enorganic clays of low to medium plasticity, gravelly days, sandy
» §g LIQUID LIMIT IS LESS THAN 50 % /1 days, slity clays, lean days
a Egﬁ a [ i ' || Organic siits and arganic siity days of low plasticity
z
3 E E MH Inorganlc silts, micaceous or dlatomaceous fine sandy or silty
% gim soils, elastic silts
SILTS AND CLAYS
I-IZJ ga LIGUID UIMIT 15 GREATER THAN 50 % CH / / Inorganic clays of high plastidty, fat days
— Vi 7
v on /Z /] Organic clays of medium to high plastidity, organic slits
HIGHLY ORGANIC SOILS T MM o and other nighty organic sofis

DEFINITION OF TERMS

U.S. STANDARD SIEVE SIZE CLEAR SQUARE SIEVE OPENINGS

200 40 10 4 3/a* 3 12
SAND GRAVEL
SILTS AND CLAY COBBLES | ROULDERS
FINE MEDIUM COARSE FINE COARSE
GRAIN SIZES

TERZAGHI {N-values) DaMm

SPLIT SPOON, STANDARD MODIFTED CALIFORNIA UNDERWATER PISTON SAMPLER

PENETRATION TEST {SFT) SAMPLER (brass ring lined) SAMPLER

SAMPLERS
Y AT TIME OF DRILLING Y MEASURED FOLLOWING DRILLING

GROUND WATER

SAND AND GRAVEL BLOWS/FOOT* SILTS AND CLAYS STRENGTH+ BLOWS/FOOT™
VERY LOQSE 0-4 VERY SOFT 0-1/4 0-2
LOOSE 4-10 SOFT 1/4-1/2 2-4
HMEDIUM DENSE 10-30 MECIUM STIFF 1/2-1 4-8
DEMSE 30-50 STIFF 1-2 8-16
VERY DENSE OVER 50 VERY STIFF 2-4 16-32
HARD OVER 4 OVER 32
RELATIVE DENSITY CONSISTENCY

*Applicable only for Standard Penetration Tests {ASTM D-15856),
+Unconfined compresstve strength In tons/sq.R. as determined by laboratory testing or approxdmated by the standard penetration
test (ASTH D-1586), pocket penetrometer, torvane, or visual observatian,

LOVNEYASSOCIATES

Envircnmental/Geotechnical/Engineering Services

KEY TO EXPLORATORY BORING LOGS
Unified Soil Classiflcation System [ASTM D 2487)

FIGURE A-1
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Link Union Station July 2016
Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Sladden Engineering, 2004
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P
MAJOR SUBDIVISIONS SGYE:AOBUOL MAJOR SUBDIVISIONS
o7 5o WELL GRADED GRAVELS,
GRAVEL CLEAN £ GW | GRAVEL-SAND MIXTURES, LITTLE
AND GCRAVELS O R NO FINES.
GRAVELLY (UTTIE 0R  [620%0 POORLY GRADED GRAVELS, OR
soiLs NO FINES)  [0209] GP | GRAVEL-SAND MIXTURES, LITTLE
COARSE WORE THAN 50% 50500 OR NO FINES.
GRAINED . —
SOILS OF COARSE GRAVELS Rl GM SILTY GRAVELS, GRAVEL-SAND-SILT
FRACTION WITH FINES vlnfe MIXTURES.
RETAINED {APPRECIABLE
FRACTION AMOUNT OF GC CLAYEY GRAVELS, GRAVEL-SAND-
ON A NO. 4 FINES) CLAY MIXTURES.
SIEVE X
SAND Sw | HEW GRADED SANDS, GRAVELLY
AND CLEAN SANDS - SANDS, LITTLE OR NO FINES.
SANDY (LITTLE OR FOORLY GRADED SANDS OR
SOILS NO FINES) SP | GRAVELLY SANDS, LITTLE OR NO
. FINES
MORE THAN SO%|MORE THAN 50%] sanDs
OF MATERIAL OF COARSE WTH FINES 11l SM | sILTY SANDS, SAND-SILT MIXTURES.
IS LARGER FRACTION (APPRECIABLE
THAN NO. 200 PASSING AMOUNT OF SC CLAYEY SANDS, SAND—-CLAY
SIEVE SIZE A NO. 4 SIEVE |FINES) MIXTURES.
ML |mNoRoaNic siLTs, sanoy siLTs, anD
CLAYEY SILTS OF LOW PLASTICITY.
FINE SILTS 7 INORGANIC CLAYS OF LOW TO MED.
GRAINED AND LiQUID_LIMIT /// CL |PLASTICITY; GRAVELLY, SANDY
SOILS CLAYS LESS THAN 50. / OR SILTY CLAYS, LEAN CLAYS.
OL | ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY.
INORGANIC SILTS, MICACEOUS OR
MH | DIATOMACEOUS FINE SANDY OR
MORE THAN 50% SILTY SOLS. PLASTIC SILTS.
OF MATERIAL - |SLTS LIQUID LiMT CH |NoRGANIC cLAYS OF HiGw
'T‘:'HAWN o o ESEYS GREATER THAN 50. PLASTICITY, FAT CLAYS.
SIEVE SIZE OH | ORGANIC CLAYS AND SILTY CLAYS
OF MEDIUM TO HIGH PLASTICITY.
. -+ PEAT AND OTHER HIGHLY ORGANIC
HIGHLY ORGANIC SOILS + | PT
b+ SOILS.
NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE CLASSIFICATIONS
SOIL CLASSIFICATION CHART
UNIFIED SOIL CLASSIFICATION SYSTEM Smith-Emery GeoServices
By ok o P :l'n'\rnz—‘lrrﬁ_ﬁpLATE NO“ _\-l\
i G Gl Rl ol et uant fn e Rmd o s kP e




KEY TO LOG OF BORINGS

SYMBOL TYPE OF TEST KEY TO SAMPLES

COMP  COMPACTION CHARACTERISTICS
INDICATES DEPTH OF

TX TRIAXIAL COMPRESSION TEST UNDISTURBED SAMPLE
o3 DIRECT SHEAR TEST INDICATES DEPTH OF
uc UNCONFINEC COMPRESSION TEST BULK SAMPLE

c CONSOLIDATION TEST

INDICATES DEPTH OF SAMPLING

coLL COLLAPSE TEST ATTEMPT WITH NO RECOVERY

EXP  PERCENT EXPANSION INDICATES DEPTH OF STANDARD

XK W O & .

El EXPANSION INDEX PENETRATION TEST (SPT)

SA SIEVE ANALYSIS (+ #200 ONLY) INDICATES DEPTH OF

-200 % PASSING #200 SIEVE DISTURBED SAMPLE

HA HYDROMETER ANALYSIS (- #200 ONLY)

T M

AL ATTERBERG LIMITS NOTE ON SAMPLERS:

SE SAND EQUNALENT Undisturbed samples were oblained with g

P PERMEABILITY "California” sampter having an 0.D. of 3.0
inches and on L.D. of 2.4 inches. The SPT

R-VALUE sampler is 2 inches 0.D.; the bit hes an ILD.

of 1.4 inches ond the split barrel has an

Cs SPECIFIC GRAWITY I.D. of 1.5 inches. Unless practical refusal

S SOLUBLE SULFATES was encountered, the samplers were driven
18 inches into the soil using o 140 pound

CH HYOROGEN ION CONTENT weight falling 30 inches. The blow count

RE RESISTIMITY for the final 12 inches is recorded on the
boring logs.

CL CHLORIDE

PTV POCKET TORQUE VANE

PP~ POCKET PENETROMETER

NOTES:

The descriptions on the boring logs apply only at the specific boring locations and at the time
the borings were made. They are not warranted to be representative of subsurface conditions.
Sail and rack descriptions are based on commonly accepted geotechnical methods of indentifi-
cation and classification and are based an our professiongl judgment and experience. Field
descriptions have been modified where appropriate to reflect laboratory test results. The
stratificotion of soil layers is represented with approximate boundaries and the tronsition
between soil types may be graduol.

Groundwater depths indicated on boring logs are specific to the time of drilling. The term
"encountered” refers to the level at which free water was first noticed in the boring. The
term “stabilized” refers to the level of the water after o lopse of at least one hour.

Smith-Emery GeoServices

PLATE NO.: A




SMITH-EMERY GEOSERVICES

PROJECT. Proposed Two Elevators

LOCATION: 801 E. Commercial Street, Los Anpeles, Califormia
SURFACE ELEVATION. (Mot surveyad)

GROUNDWATER LEVEL: Not encountered

FILE HO.: 31182-1

REPORT NQ. G03-5577
DATE ORILLED: %1143
CORRECTEDLQG BY: ABC

DATUM SHEET 1 OF 1
LOG OF BORING NO. 1 PLATE NO, A28 SP-SM: MDD= 121.2 pcf
D ST usc SYM N | Gg W S LL PL % RC G,
(FT.) MATERIAL DESCRIPTION e ] % % k3 % 200 % (pefh
1] 5" thick reinforced concrete floor slab
Fill: SILTY SAND- brown, some gravel, brick frag- S
menls, loose, damp 31| 989 €66 | 260 816 1054
{rmoist} 27 |191.5] 106 | 582 520 1233
3
FINE SANDY SILT - oltve brown, vary leosae, modst ML 22| 878 198 | 594 635 | 763 105.2
10 {wet) 29| 852 330 | 928 7d.1 113.3
Boticm at 10 feet
LOG OF BORING ND. 2
3" thick concrete floor slab
SILTY SAND- alive brawn, w/ gravel, loose ta SP
medium dense, numid 2811040 17 76 a58 105.8
4z 11080 22 110 40 89.1 1104
3 |1060| 32 15.1 a7s 109.4
45| 1090] 33 | 169 899 1128
Boliorn at 9 feet
ML MOD* = 1150 pef
"Estimated
LEGEND:
8 - Bedding M - Blows per Foaot (354b. weight) PL - Plastic Limit
J - Joint Gy - Dry Unit Weight RC - Relawve Compachon
< - Contact W - Water Content ST -Sanple Type
F -Fault £ - Saturalion USEC - Unihed Classiication System
RS - Ruplure Suiface LL = Liquid Limit 0 - Depth
#00 - Maximum Dry Densny G Moist Density {(poly
ilﬂSﬂD’.’?,ﬂ’:\ﬂﬂ, X e a
JE B NE g R W e e QNS Ug.l. = ¥ = =
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SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL DESCRIPTIONS
AN f""‘!:-r‘?‘ WELL-GRADED GRAVELS, GRAVEL - SAND MIXTURES,
GRAVEL AND G;C:;,Lq"f/ELS . ‘} GW | " i7TLE OR NO FINES
GRAVELLY
ITTLE OR NO O S, GRAVEL - SAND MIXTURES,
Sows | | “THESTNO I2ed ap |MOOLopmRgmmne e
COARSE gg:gsTEH:gAng;TO%F GRA t;ﬂl_gSW!TH ' b " i GM | SILTY GRAVELS. GRAVEL - 5AND - SILT MIXTURES
GRAINED SOILS | RETAINED ON NO. 4 e N

SIEVE (APPREGIABL RN GC | CLAYEY GRAVELS, GRAVEL - SAND - CLAY MIXTURES

AMOUNT OF FINES)

MORE THAN S0% SW WELL-GRADED SANDS, GRAVELLY SANDS, LITTLE OR

OF MATERIAL IS SAND AND CLEAN SANDS NO FINES
LARGER THAN NO, SANDY S0OILS {LITTLE OA NO A
200 SIEVE SIZF FINES) sp POP?OHI’EIYN(;JQADED SANDS. GAAVELLY SANDS, LITTLE O

MORE THAN 50% OF
COARSE FRACTION SANDS WITH
PASSING NO. 4 SIEVE FINES
{APPRECIABLE
AMOUNT OF FINES)

SM | SILTY SANDS, SAND - S5ILT MIXTURES

SC | CLAYEY SANDS, SAND - LAY MIXTURES

=
N

INCRGANIC SILTS AND VERY FINE SANDS, ROCK FLOUA,

ML SILTY OR CLAYEY FINE SANDS OR CLAYEY SILTS WITH]
SLIGHT PLASTICITY

INQRGANIG CLAYS OF LOW TO MEDIUM PLASTICITY,

SILTS AND LIOUID LIMIT LESS

7
FINE GRAINED CLAYS THAN 50 /% CL gf::sELLY CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN
SOiLS 1] oL [ onanic sits anp oraamc SILTY CLavs oF Low
AR PLASTICITY
MORE THAN 50% MH | WORGANIC SILTS, MICACEQUS OR DIATOMACEQUS
OF MATERIAL IS FiNE SANDY CR SILTY SQILS, ELASTIC SILTS
SMALLER THAN NO. SILTS AND  LIQUID LIMIT
200 SIEVE SIZE CLAYS GREATER THAN 50 CH | INORGANIC CLAYS OF HIGH PLASTICITY
OH | OFIGANIC CLAYS OF MEDIUM TO HIGH PLASTICIYY,
ORGANIC SILTS
HIGHLY ORGANIC SOILS PT | PEAT. BUMUS. SWAMP SOILS WITH HIGH ORGANIC

CONTENTS

NOTE: Dual symbols are used to indicate gravels or sand with 5-12% fines and soils with fines classilying as CL-ML. Symbols separated by a slash
indicate borderline soil classifications.

Sa i nd m Descripti b Qr ield Test i

B Dames & Moore Type-U sample CBR California Bearing Ratio tesl

|] Standard Penetration Test COL Collapse Potential test {test result in pareniheses)
COMP Compaction 1est

[J Ne Recovery o
CON Consolidation test

ek Bulk sample CORR Corrasivity test
@ Disturbed Type-U Sample DsCOD Consoidaled dramed direct shear 1est

{normal pressure and shear strength rasults shawn)
Ml sheiby Tube Sample

El Expansion Index lest (lesl result in parentheses)
[l Rock Core Sample LL=29 Liguid limit {Atterberg limits test)
¥ Approximate depth of perched waler or groundwater Pi=11 Plasticity Index (Atterberg limits test)
. PP Pocket Penetrometer test (test result in parentheses, tsf)
Note: Number of blows requied 10 advance driven sample
12 {or lengih noted) s recorded. A-Value Resistance Value test
Sa Sieve Analysis {-200 result in parenlheses)
SE Sand Equivalent test (test resull in parentheses)
SWELL Swell Load test {lest result in parentheses)
T™v Torvane iest {test result in parentheses, isf)
-200 Percenl passing #200 sieve (test result in parenthesas)

KEY TO LOG OF BORING
PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT
UNION STATION
LOS ANGELES, CALIFORNIA

- 17Ty T Tempinte: DMGAKEY: Prjl1D: UNIQHI.GPJ; Printed: 10/24/03
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Prinled  1(#24/03

Report URS-1FQOT. Project File GAGINT-ZZWAPADJECTSWNIOND GP)  Dala Temptale DMLA GDT

Dat
Driled. 10-14-02 E099%7 Jett Pyska Boring B-1
Dl e oring B-
Mathes, Hollow Stem Auger gi’z"éﬁ';rpa 8-nch 0.D. g
Dnil Rig Hammer Sheet 1 of 1
Type B85 Data 140 ibs, 30-inch drop

i
Mooty Dames & Moore Type-U, SPT, Bulk D er 29401632.00001
Approximate Groundwater Groundwater encountared at 24 feet betow ground Total Depth 20.0
Depth and Date Measured surface on 10/14/2002 Drlled (4} :

Approximate Ground

be reaglogathir wilh the reper  This summary apphes only al the
localion of tha exploralion and at the hme & dnilling ar 2xcavanon
Subsunace condiigns may dilfer al other kocations and may change al
¢ are a si i

ol aclual

1his localion with time  Dala p
condilians ed

C t
Omments None Surtace Elevation{it) 278 feet MSL
o SAMPLES
= - g 3 5
= o R
2 | s| & |z o= £| oTHERTESTS
S Tle 2| g5 5|9 MATERIAL DESCRIPTION 28| Z| and REMARKS
o - Z Qo | O = 000
o Bx TS| SM | \Abou! 2.5-inch thick Asphallic Concrete /]
Silty SAND
1 ’ ilty SAN .
.. 35 moftled brown, loose to medium dense, moist, fine to 12 | 101 ]-200026); +4(27)
coarse, with fine gravel
5 Pigces ol bricks in cutlings
O 11 Grades dark gray, with trace asphalt 11
7 I 4
270 [ asn”
10+ - ALLUYVIUM =
@ o) 28 Silly SAND ]2
brown, medium dense, slighily moist, fine to coarse, ]
with fine to coarse gravel
Gravelfrock powder in shoe 1
SM[ SAND with silt oo s T
| 5@ s | g ™ brown, very dense, slighlly moist, fine 1o coarse, T 3 | 124
wilh fine 10 coarse gravel 1
260
@ s | sos i ]
w72
m 56 Grades wet T 13 | 11
250 _'_.. . e e — — — — - — - — — — — — J—
Siity SAND
30 . gray, very dense, wel, fine to coarse, _]
d @ 56 with fine lo coarse gravel
Grades with cearse gravel and cobble
31 s | soor 7
240 3
10| sor2r )
ao-d -
This kag s part ¢f the report prepared by URS tor this project and should LOG OF BORI NG

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT

UNION STATION
LOS ANGELES, CALIFORNIA

FIGURE A-2




Prnted  10/24/03

Aeport URS1FDOT, Proec File GOAGIKT -Z2WARPAOJECTSWNIONS GPJ, 0213 Template:DMLA GOT

Daie|s) Laogged

Drilled 10-14-02 By Joff Pyska ]

Drilling Orill Bit BOI’Ing B"2
Method Hollow Stem Auger SizeType  B-Inch O.D.

Drill Rig Hammer Sheet10of 2
Type B81 Data 140 1bs, 30-inch drop

Samplin Job

Melhod{g) Dames & Moore Type-U, SPT, Bulk Number 25401622.00001
Approximate Groundwater Groundwater encountered at 40 feet below ground Total Depib 51.5
Depth and Date Measured surface on 10/14/2002 Drilled (1) :

Approximate Ground

Comments None Surface Elevation(it) 293 feel MSL
-~ SAMPLES
= o | =
e = - o b g
s £ |8 [{ o=| | OTHERTESTS
g El, é AR AR MATERIAL DESCRIPTION 35| Z| and REMARKS
o o | 2 € ] Z2c c
25 C (5] Sole
w ':'G Szl de|®| 3 5|58
& Br-1 H\About 2.5-inch thick Asphaitic Concrete /]
[ EILL ]
Silty SAND
290 brown, loose to medium dense, moist, fine to coarse, COMP
with fine gravel and pieces ol brick DSCo
5 " sangy SUT A ,
4 14 olive-brown, medium dense, moist, line to coarse, i <0 200(57): +4(7)
with trace fine gravel and pieces of siitstone 1
g az — Grades mottled brown and gray, with fine to coarse gravel —
280 d 3| som Grades very dense 10
4
15 i | ALLUYIUM T - = = = - T T4
B = Silty SAND ]
gray, loose to medium dense, maist, ling to coarsa, )
with irace fine gravel
@ s| s _ | Grades with Jess silt and gravel -
Sandy SILT
| gray, medium dense, moist, fine |
2@ 6| a5 g DSCD
. Vihite with black crystals rock inshpe
Silty SAND
270 4 - 27 light greenish-gray, medium dense, slightly moist, fine to 4
coarse, with soma line to coarse gravel
2l 7% Grades with some brown ayers, dense B
@ of 38 SM| SAND with silt T T T -
gray, dense, slightly moist, fine
30+ P lsiysano T T T T A
[~ W oo 6 greenish-gray to gray, medium dense, slighily moist, fine ta 25 | 96 |CON
coarse, with some fine to coarse gravel
260
3@ o) sos Grades greenish-gray 10 brown, very dense, with mare sand 1 s
¥4

40

condiians encountered

This fog 15 paft of the reper pregaced by URS lor this project and shaukd
e read wgeiher with the repon This summary applies only al he
|ocation of the exploralion and at the bme of drilhng or excavation.
Subsurlace conditons may gilter a1 other locations and may change at
s Jocaton with e, Dala presentad are 2 simplification of actual

LOG OF BORING

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT

UNION STATION

LOS ANGELES, CALIFORMNIA

FIGURE A-3
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Pamed  1(024/03

Data Template DMLA GOT

Report URS- 1FOOT, Project Fie: GAaGINT-Z2WAPAOJECTSWNIONI GPY,

LOS ANGELES, CALIFORNIA Boring B-2
Sheet 2 of 2
— SAMPLES
= o — fmd
c = - =] R e
5§ E s |3 o=| 2| OTHERTESTS
= = = =
S Ele 2| 28| 5| @ MATERIAL DESCRIPTION 58| 2! andrEMARKS
D A2 3 55|82 85|28
- Z2) mw| & > 20 (oo
| BT 6a  []-14.
L Silty SAND J
greenish-gray to brown, dense, wet, fine fo coarse, 4
with fine o coarse gravel
21 D 2 o o N e
SAND with silt
45- | gray, medium dense, moist, line to coarse, -
d 3] 28 with trace line gravel 12 | 112{-200e8): +4(7)
Sm 1. 45 B 1e
240
55+ — —
60+ = -
| 230
65 - -
1
70 — ]
|
220
75 - -
|
80 - 4
1
210
85— - ]
90

FIGURE A-3
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Printed: 1342403

Aeparl URS-1FOOT, Project Fila, GAGINT-22WAPROMECTSWNIONS GP! Dala Ternplate DMLA. GOT

Bare(s) 10-16-02 ko95e?  yeft Pyska .
Crilling Drill Bit Borlng B‘3
Method Hollow Stem Auger Size/Type  B-inch 0.D.
Drill Rig Hamm Sheet 1 of 2
Type 861 Dam o' 140 Ibs, 30-Inch drop
Sampird,  Dames & Maore Type-U, SPT, Bulk b e 29401632.00001
Approximale Groundwaler Groundwater encountered at 38 feet below ground Total Depth 515
Depih and Date Measured surface on 10/16/2002 Critied (H} )
Approximate Ground
Commenis None Surface Elevation{ft) 293 feet MSL
= SAMPLES
- o —_— frang
C = . =] 52 o
5 E e |3 0S| S| OTHER TESTS
= o L -
5 Tl 8| 25|5| 9 MATERIAL DESCRIPTION 35| Z| and REMARKS
ey [ =Y = ] = = =
5| 2| @ brd SR el
w DG & Z| Be|O| D Z0|00
B Bk N\About 2.5-inch thick Asphallic Concrele fa
] FILL,
Silty SAND
280 brown, loose to medium dense, moist, fine to coarse, CORR
with fine to coarse gravel
54 'F sangy CLAY - 0 0 T _
@ " motled brown and gray, stiff, moist, fine to coarse, 19 -200(61); +4(2)
with trace fine gravet and some organics
il W 37 |~ Grades very stiff, with some silty sand layers, 23 | 103 |-200(76); +4(2)
some siltstone fragments, and no organics
280 d 3 26 26
%7 T Grades with pieces of wood and brick in cultings
s 22 Grades stiff, with large gravel particle in bottorn ring 26 | 88
and nothing in shoe
2{}—|] 5 — ALLUVIUM
7 Silty SAND
dark gray, loose, moist, fine, with organics
270
25‘3 8 ag Grades gray, dense, fine to coarse, with {ine to coarse gravel
B o | som b Grades gray to brown, very dense, slighlly moist, 4 | 120
I coarse gravel in shoe
L 0@ 10| so i
260
g . CSANDwithsn T T T
bt 504 gray, very dense, moist, tine to coarse, with ling to
coarse gravel
v

40

congiions encouniared

Thus 109 15 part ol the report prepared by UAS tar s project and should
be read wgether with the reporr  This summacy apphes only at the
lgcahon of (he explorabon and at the me of dolling or 2xcavation
Subsurtace condmons may difter at othes localons aad may change at
this iocancn with bme. Dala presenied are a simpliicalion ol aclual

LOG OF BORING

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT
UNION STATION
LOS ANGELES, CALIFORNIA

FIGURE A-4
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Pinted  10/24/03

Dala Tempate DMLA GOT

Aeport URS-AFOOT  Prowect Filg GAGINT - 22ZWAPROJECTSIUNIONG GPJ.

L.OS ANGELES, CALIFORNIA Boring B-3
Sheet 2 0f 2

= SAMPLES
E g I
§ E s |2 o=| 2| OTHER TESTS
s < a| & B SEl =
2 @le B % 5| § & MATERIAL DESCRIPTION 2ot F| and REMARKS
= D | = @ 5 c -L,,C
w o>zl ag|al| 5 3|64

AL 7 ST i

SAND with silt
gray, very dense, moisi, fine lo coarse, with fine to

250 coarse gravel

Sl 5| soe i g | 128

5072 1a | sonne "~
240

55+ -

604 B
230

651 -

70+ -
220

751 -

80+ M

)

210

85 B

L

FIGURE A-4
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10424503

Printed

Regort UAS-1FOOT, Pioject Filg GAGINT-ZZWAPRQJECTSWMNIOND GPJ. Dala Template OMLA GODT

Date(s) Logged
Dl 10-16-02 By JeH Pyska Boring B-4
a;ltl;‘ﬂogu Holiow Stem Auger g-"“ B §-Inch O.D,

ize/Type Sheet 1 of 2
Drill Ri Hammer
Type o 861 iyl 140 Ibs, 30-inch drop
Samphn Job
Melhod{g) Dames & Moore Type-U, 5PT, Bulk Number 25401632.00001
Approxmate Groundwaler Groundwater encountered at 39 feet below ground Tolal Depth 515
Depth and Date Measured surface on 106/16/2002 Drilled {#} -

Approximate Ground

Commenls None Surtace Elevation(ft) 293 feet MSL
- SAMFPLES
= o - =
cC fand - =] P «©
e =1 |3 |2 oZ| | OTHER TESTS
S 21y 8| ¢5/5| 9 MATERIAL DESCRIPTION 25| Z| andREMARKS
@ D o 5E| m 55l =5
o = b w ol
w o> 2 @s|6|35 =3|6d8
R BRI sM [\About 2.5-inch thick Asphallic Concrele Vs
ElLL
b Siity SAND
260 |  Drown to reddish-brown, loose {o medium dense, moist,
tine to coarsa, with tracae fine grave!
2 - 116 | 12
F
3
F
1
@ 50/6* Grades gray, moist, very dense, with aspbalt and grass T 11
280 _ Pieces of brick and wood in cullings .
SILT
’S'G 4 24 I~ gray, black, and brown mottied, very sliff, moist, BIRT:
with fine to coarse sand and pieces of wood
20‘|3 [ 21 Grades with pieces of wood and concrele ]
ALLUYIUM
Silty SAND
270 a - 50/8° grayish-brown, very dense, slightly moist, fine to coarse,
with trace fine grave!
2514 5! som N 1 4
0 o 82 !
- -
B @ 0| swe
260
IR i1 | o Grades gray, with fine to coarse gravel ]
¥
40 =

This log 15 par of 1ne repopA prepared by UAS lor 1his project and shoutd
be read legether wilh the reporl  This summary apphes only at tha
locatian of the exploraion and at the ime of dallng o excavalion.
Subsurlace condinons may ditlar at ather iocatgns and may change at
s locaon wih e Data presented are a smplication of aclual

condshang encouniared.

LOG OF BORING

PROPOSEO WEST CAMPUS INFRASTRUCTURE PROJECT
UNION STATION
LOS ANGELES, CALIFORNIA

FIGURE A.5




LOS ANGELES, CALIFORNIA

Boring B-4
Sheet 2 of 2

Froted. 10r24/03

Project File GAGINT-Z2WAPAOJECTSWUNIONI.GPY, Data Template DMLA.GDT

Acport URS-tFOQT,

MATERIAL DESCRIPTION

Conient (%)}
Density (pcf)

Moisture
Dry

OTHER TESTS
and REMARKS

Silty SAND

M| SAND with silt
[~ gray. very dense, wet, fine {o coarse, with fine gravel

gray, very dense, moist, fing to coarse, with fine to coarse gravel

Sample may comain
slough

— SAMPLES
-‘-—’ — g
& = T
™ i D a L
3 3|z € 8588
lu Fz|loddl & | >
gz o3 B
250
A5R 3| sors
5@ s
240
55
650
| 230
65—
70
220
75
B0
210
85
a0

FIGURE A-5
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Printed’ 10V24/03

Heport URS-1FODT, Project File G AGINT-22WiWPROJECTSIUNIONT GPJ, Data Template.OMLA.GOT

Datefs) Logged

Drilled 10-14-02 ngg Jell Pyska B . B 6

Drilling Drill Bit . oring b-

Method Hollow Stem Auger Size/Type B-inch O.D.

Drill Rig Hammar Sheet 1 of 2

Type BE1 Data 14Q Ibs, 30-inch drop

Samphn Job

Mooy  Dames & Moore Type-U, SPT, Buik Number 29401632.00001

Approximate Groundwater Groundwater encountered at 24 feet below ground Total Depth 51.0

Bepth and Dale Measured surface on 10/14/2002 Drilled {ft) :
Approximate Ground

Comments None Surface Elevalion(it) 278 feet M5L

URS

e SAMPLES
T = g g g
s = - o>| | OTHERTESTS
S Sl. €| ¢5/5| 9 MATERIAL DESCRIPTION 25| %| andREMARKS
2 @ fa SEl 8| » 25|26
0 o> 2| @s| G| S 23|68
i sM [ \About 2.5-inch thick Asphaltic Concrete /1
ML [V EILL {
Silly SAND 1 . a
4 . s *_brown, moist, fine to coarse, with fing gravel _  _ __ /] 25 gg%(;ﬁ). *4(0)
Sandy SILT
grayish-brown, loose, moisy, line to coarse, with trace line to
1@ 2| 2 -\ coarse gravel and some clay A 3 | 92
ALLUVIUM
Silty SAND
@ 3 a5 brown, medium dense 10 dense, moist, line 10 coarse, 2
270 wilh some line to coarse gravei and trace clay
at 63 " Grades with iron-oxide staining and trace gray clay/silt chunks
L 1574 s | soe ™ Grades very dense, without clay/silt chunks 14 -200(9}; +4{39)
260
2@ 5 | som ™ Grades gray Toa ) 11s
@ 7w | Grades dense, wel 712
250
Sandy SIiLT
3 m a1 greenish-gray, medium dense, wel, fine to coarse, T CON, DSCD
with fine 1o coarse grave! and some clay
1
ESa 1 I 5 Grades loose 7 4s -200(92); +4{0)
240 N R
SP + SaND 1
40
This log & part of the repon prepangd by URS lor this project and showuld LOG OF BOHING
ba ra:glogslher with the repon. This summary applies oniy at the
Ipcalion of the exsloraton agﬂﬂ:t Ll}eolli:‘l: ;)ch?imsg o XA e at PROFOSED WEST CAMPUS INFRASTRUCTURE PROJECT
ot e Dai presenied are a SmpKicanon of ActUal UNION STATION
Lcondaons encouniergd. LOS ANGELES, CALIFORNIA

FIGURE A.7
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LOS ANGELES, CALIFORNIA Boring B-6
Sheet 2 of 2
- SAMPLES
< g £ &
5§ = 8 12 o] | OTHER TESTS
S B, 8|l 25|55 @ MATERIAL DESCRIPTION 25| Z| and REMARKS
2 &lgElsE| g g o8|z
F Zioa| O | 3 =0|ao
M| BETR BT
b SAND )
gray. medium dense, wet, fine to coarse
1| Silty SAND o o -
45 | gray 1o greenish-gray, very dense, wel, fine lo coarse, .
M | ss with some fine gravel
| 230
5% 12| swe I 112
55+ = -
g
3
2 || 220
g 1
& 60 B -
-
=] 4
%]
bt
z
&
g 651 = ]
E
& 1 1
2
=]
, 210
4]
g 70+ - 1
r4
5
ol
-
o
u
=]
g ]
%
5 75+ r 7
5
@ 1
@ |t 200
<
g 80+ B .
g
o (L
5
g
& 1
any
> 851 - i
@
g
43
180
90




Forled 10/24/03

Raport, URS-1FOOT, Pnect Fie GAGINT-ZZWAPAROJECTSWNIONS GP4, Data Template DMLA GDT

Date(s) 10-16-02 EO9957 Jett Pyska )

Drilling Drill Bil Borlng B'7
Method Hollow Stem Auger Size/Mype g-inch 0.D.

Drill Rig Hammer Sheet 1 of 1
Type BG1 Data 140 ibs, 30-inch drop

vampued,  Dames & Moore Type-U, SPT, Bulk 200 oer 20401632.00007
Approximale Groundwater Total Depih

Depth and Dale Measured No groundwater encountered Dnlled (fﬁ 16.0

Approximale Ground

Commenis  Nane Surtace Elevation(ty 279 teet MSL
— SAMPLES
. g s 2
s = T oZ| S| OTHERTESTS
S %10 2| ¢8| 5| 9 MATERIAL DESCRIPTION 2§| 4| and REMARKS
= L iQ 0| ® 555
O al>Zlas| a3 23|68
M - About 4-inch thick Asphaltic Concrete cver 2-inch thick Base s
FlLL
7} 4 —h Sily SAND 8 P
reddish-brown, moist, fine 1o coarse, with trace fine to ] -200(37); +4{18}
| coarse gravel and brick fragments __ _ _ _ __ |
Sandy SILT
w2 35 . _ dark brown, loose, maist, fine 1o coarse J 8 |115
ATH(SP-SML  ALL UWVIUM
SAND with silt 4
7] yellowish-brown, medium dense to dense, moist, fine to coarse,
270 1 3 Kt 8 . .
with some fine to coarse gravel
00 4| sose Grades very dense ]
5@ s | som i 15
260 1
20+ - .
25 - _
250
lig - -
1
35+ B n
240
40
This v5 parl ol Ihe report prepared by URS lor this project and snayld LOG OF B OHi NG

b read fogether with the report. This summary applies only al the
iseanhen ol the explaration and al ihe time of driling or excavation
Subsurlace conditions may dilfer at olher locatiens and may charge at
Ihis location with tme  Data presentad are a simphlication of aclual

] ancountered

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT

UNION STATION

LOS ANGELES, CALIFORNIA

FIGURE A-8




Prinleq 10/24/03

Aepart URS-1FOQT. Project File GAGINT-2ZWAPAOJECTSWNIOND GPJ. Data Templale DMLA GDT

Date{s} Logged

Dritled 10-16-02 By " Jeft Pyska Boring B-8
Cniling Drill Bit . Ol'lng -
Method Hollow Stem Auger Size/Type  8-inch O.D.

Drill Big e Harmmer - Sheet 1 of 1
Type 61 Data 140 ibs, 30-Inch drop

Sampling Job

Metnod(s)  Dames & Moore Type-U, 5PT, Buik Nnber 29401632.00001
Approximate Groundwaler Total Degpth

Deglh and Date Measured No groundwater encountered Drilled uﬁ 16.5

Approximate Ground

Comments  None Surface Elevation(ty 270 feel MSL
= SAMPLES
= o —_ =y
c = - =1 €| ©
& = T o=| | OTHERTESTS
= u z .y
S Z |, é ¢5| 5| 9 MATERIAL DESCRIPTION 2§| Z| and REMARKS
a g l& z2el=| 3 55125
w ':'G e 2|l @ma| G| D z8|&648
N ek sM [N\About 4-inch thick Asphaltic Cencrete /]
FILL
B | s Silty SAND 1
] brown to dark brown, loose, moist, lina to coarse, with fine to 4
coarse gravel and concrete debris
= SM ]
@2l = | Silly SAND 2
y s -
| brown to yellowish-brown, medium dense, shigntly moist,
| __[. fine!ocoarse, with fine tocoarsegravel, _ _ __ _ _. __
270 R SP-SML "SAND with Sitt 4 | 96
brown, medium dense, slightiy moist, fine to coarse,
10-g with trace fine gravel i
4 10
15+ - Grades yellowish-brown, moist, with some silt lenses, -
r ol 24 and iron-oxide staining 8 | 100
260
20+ - -
25+ o -
250
30+ - -
r
35+ - -
240
40

cond encountered

Tius Jog 15 par of the repon prepared by UAS lor this project and showd
pe read logether wih Lhe repon This summary applies only al Ine
Iocalion of ihe exploration and al the wma ol drlbng or excavalion.
Subsuriace condilions may ditler at other locations and may changa al
s localion wilh ime  Dala presented ara a simphlicalion of attual

LOG OF BORING

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT

UNICN STATION

LOS ANGELES, CALIFORNIA

FIGURE A-9
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SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL DESCRIPTIONS
CLEAN GRAVELS A GW WELL-GRADED GRAVELS, GRAVEL - SAND MIXTURES, LITTLE
GRAVEL AND 3 CHNG FINES
GRAVELLY SOILS | (TTLE ORNO FINES) pmse@d p | POORLY GRADED GRAVELS, GRAVEL - SAND MIXTURES,
o4 UTTLE OR NO FINES
MORE THAN 50% OF GRAVELS WITH (3l-is
COARSE N OARSE Fhacon CINES | GM | SLTYGRAVELS. GRAVEL - SAND - SILT MIXTURES
GHRAINED SOILS | RETAINED ON NG. 4 (APPRECIABLE

MORE THAN 50% OF
MATERIAL IS
LARGER THAN NO,
200 SIEVE SKZE

SIEVE

AMOUNT OF FINES)

CLAYEY GRAVELS, GRAVEL - SAND - CLAY MIXTURES

SAND AND
SANDY SOILS

CLEAN SANDS
(LITTLE OR NO FINES)

WELL-GRADED SANDS, GRAVELLY SANDS. UTTLE OR NO
FINES

POORLY GRADED SANDS, GRAVELLY SANDS UTTLE ORNO
ANES

MORE THAN 50% OF

COARSE FRACTION SANDS WITH SILTY SANDS, SAND . SILT MIXTURES
PASSING NO. 4 SIEVE FINES
AJ‘;’:}:‘F}E;',‘S;EES} CLAYEY SANDS, SAND . CLAY MIXTURES
THORGANC SILTS AND VEAY FINE SANDS, FIOGK FLOUR, SILTY
ML OR CLAYEY FINE SANDS OR CLAYEY SILTS WITH SUGHT
PLASTICITY
SILTS AND CLAYS LIQUID LiMIT LESS / INORGANIC GLAY S OF LOW TO MEDIUM PLASTICITY,
CL GRAVELLY CLAYS, SANIIY CLAYS, SILTY CLAYS, LEAN
FINE GRAINED THAN 50 7 // CLAYS
SOILS AR O | ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW
Ak PLASTICITY
MORE THAN 50% OF MH INQRGANIC SILTS, MCACEOUS OR DIATOMACECUS FINE
MATERIAL IS SANDY OR SILTY SOILS, ELASTIC SILTS
SMALLER THANNO. | 51 TS AND CLAYS LIOUID LIMIT
200 SIEVE SIZE GREATER THAN 50 CH | INORGANIC CLAYS OF HIGH PLASTICITY
2/,) OH |CRGANC CLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANC

SLTS

HIGHLY ORGANIC 50ILS

ikl s,

PEAT, HUMUS, SWAMP SOILS WITH HIGH DRGANIC
CONTENTS

NOTE: Dual symbols are used to indicate gravels or sand with 5-12% fines and soils with fines classifying as CL-ML, Symbols separated by a slash indicale
bordetine soil classifications.

Sampler and Symbol Descriptions
. Dames & Moore Type-L) sample

@ standard Penetraton Test

El No Recovery
Bk Bulk sample

B Disturbed Type-U Sample

D Pitcher Tube Sample

Il shetby Tube Sampls

[l Aock Core Sample

¥ Approvimata depth of perched water or groundwaler

MNole: Number of blows required ko advance driven sample 127
{or kength noted) is recomded.

Laboratory and Field Test Abbrevietions

CBR Califomia Bearing Ratio Test

coL Collapse Potential test {lest result in parentheses)

COMP Compaction test

CON Consolidation test

CORR Cormosivity lest

pScD Consdlidated drained direct shear les!

{normal pressure and shear sirength resuits shown)

El Expansion Index lest {test result in parantheses}

LL=29 Liquid limit {Atterberg limits tesl)

Pl=11 Flasticity Index {AHerberg limits test)

PP Pocket Penetrometer test (test resull in parentheses, 1sf)

R-Value Aesistance Value test

SA Sieve Analysis (-200 result in parentheses}

SE Sand Equivalent st {test result in parentheses)

SWELL Swell Load test (test resull in parentheses)

TV Torvane test {test result in parentheses, tsl)

-200 Percent passing #200 sieve {test result in parentheses)
KEY TO LOG OF BORING

PROPOSED 3-STORY OFFICE BUIDLING
LOS ANGELES, CAUFORNIA
FOR: CATELLUS DEVELOFPMENT CORPORATION

Figure A

vy Tempinte: DMGIREY. Pri 10: UNIONZGPJ. Prirtea: 1011501




Progect File. GAGINTWAPROUECTSWNIONZ GPJ; Data Tamplate DMLA GDT  Prnted, 10502

RAanort: DMGA;

T R B A N L I
e e 4

[

Date(s) 8111701 boaged 1o
Drilling Beil B0 Boring BH-1
Method Hollow-Stem Auger Size/Type ~ Drag Sheet 1 of 2
— ce o}
Drill Rig . : Hammer 140-lbs Hammer { 30-inch
Type Mobile Drill B-61 Cata drop
VP9, Dames & Moore Type U, SPT, Bulk oD ber 59-00112046.01
Approximate Groundwater Total Depth
Depth and Cate Measured Not encountered Drilled (ﬂF; 51.8
Approximate Ground
Comments None Surface Elevalionift) 278
= SAMPLES
T = #l B
g Il sl % o=| Ti OTHERTESTS
: oleg| 2. 2 MATERIAL DESCRIPTION 28| 3| and REMARKS
s i} j=3 ) [=] by ‘3 [ E‘c
u 00 e 5 oL 2 = 8 (] 8
4-inch Asghalt over 6-inch base material
SM ARTIFICIAL FILL (Af):
Bk r Dark brown silty fine to medium SAND, moist (loose)
5 B 23 I~ a7 107
5P ALLUVIUM {Qal):
Dark gray fine to coarse SAND with fine gravel, moist {medium
270 dense)}
Wz =3 a -
L 15 @ 2| roos Grades mediumn to coarse sand wilh tine gravel (very dense} 13 DSCD
-200(5)
260
PUENTE FORMATION {Tp):
204 d ¢ 52 | Dark olive-gray SILTSTONE and CLAYSTONE, moist (weathered) |
251 g s | s B s
250
3074 s | soe Grades with clasts ]
B @7 | sos B 7
240
40
T e e g By U o o o LOG OF BORING
Conlons. My Shiee at oHhay Toesnon et may Changa ai ta ocaton wi PROPOSED 3-STORY OFFICE BUIDLING
ume. Data presented are a tiegtion of aclual cor encountered LOS ANGELES, CALIFORNIA
’
FOR: CATELLUS DEVELOPMENT CORPORATION




LOS ANGELES, CALIFORNIA Boring BH-1
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
=) SAMPLES . | =
— . 1) 3]
2 = e |2 o=l S| OTHERTESTS
S Blef|e.|5]| 84 MATERIAL DESCRIPTION 25| Z| and REMARKS
-~ Y] =3 a9 g e =l E":
0 of>2| 58| g 3 =5|588
SRRy i 5O
i 32 Grades olive-brown 7
| 230
S0 @ 10 7ot - .
Becomes interbedded with SANDSTONE, thinly bedded, bedding
vinclined about 40 deqgreas from horizontal v
Boring completed to a depth of 51.5 feet below the axisting ground
surface. Borehole backfilled with soil cuttings on 9/11/01,
55 = |
220
g
g 601 - =
§ |
E
B 4
g ;
< 651 - y
z 1
a
F 4
&
E || 210
e J
8 70} L =
.
o}
z
o
r
2 4
&
o3 - )
o
I 4
E 200
g 4
z
E] 80 “ A
il ‘
[
o
g
2
- 85-] = -
§ 4
160 1
o0
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Report DMG4;  Project File G AGINTWWPROJECTSUNIONZ.GPJ, Data Templaie DMLAGDT  Ponled: 1073002

Dale{s) Logged
: 9/11/01
e S Boring BH-2
Crilling Crill Bit g
Holiow-Stem Auger ; Drag
Method SizefType Sheet 1 of 2
Drill Rig Moblle Drill 8-61 Hammer 140-1bs Hammer / 30-Inch
Type Data drop
m’,’,‘.“g"ﬁg} Dames & Moore Type U, SPT Roimber 59-00112046.01
Approximate Groundwater Total Depth
Depth and Date Measured 24.5 feet Drilled (rg 50.9
Approximate Ground
Comments None Surface Elevation{ft) 278
= SAMPLES
= o - =
c = - =} ] Q
g Il sl 2 |z o=l ©| OTHERTESTS
: Blef| 2158 MATERIAL DESCRIPTION 28| 2| and REMARKS
2 9|la sg|l ¥ | @ a5 a5
w Do = z|@2|la| 3 =3|58
TR 4-inch of asphalt over 6-inch ol base material
ARTIFICIAL FILL (Af):
Dark brown moist silty fine to medium SAND wilh gravel to 0.5
inches, moist {medium dense}
5 0 o5  Dark browr silty CLAY wilh coarse sand, maist (stiffy
2 a2 ALLUV‘UM‘Qa”'
270 u Yallowish-brown fine to medium SAND with trace coarse sand, 3 | 198 bsco
moist {medium dense)
104 3 1 B 12
Cark brown fine to medium sandy SILT, wet {medium dense)
SP | Yellowish-brown fina to medium SAND with trace grave! up to
2-inch, moist {very dense)
| 5 g e | sue - 3|97
260
209 g 5| sws B
= \d
o5 / CL | Light brown silty CLAY, wet (hard)}
250 6 % Grades bluish-gray
30 @7 79 - PUENTE FORMATION {Tp):
Dark olive-gray interbedded CLAYSTONE and SANDSTONE, wet
{weathered)
3B g 8| s B
240
40
This log 1s part of the rapor prepared by URS for this projecl and should bea LOG OF BORING
read egelher with ha repor 1%?5 s!:fmary appliel_s cnléa:,th?‘I Joeakon of
e T i ey focaNonG and May ehange ai s iocaion wiM PROPOSED 3-STORY OFFICE BUIDLING
time. Oata presermed are a simphlcauon ol aclual condiicns sncounlered. LO S ANG ELES, c AL' FOHN'A
FOR: CATELLUS DEVELOPMENT CORPORATION

L TR T A e S S T S
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Rapor DMGA, Project Fite. GAGINTWPROJECTSIUNIONZ GFPJ, Data TemplateDWLAGDYT  Prnted: 1000/02

LOS ANGELES, CALIFORNIA Boring BH-2
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
£ SAMPLES o | -
£ Z = ot & a
g = |8 |2 e=| | OTHERTESTS
S Ele 8| 2.5 MATERIAL DESCRIPTION 25| 5| and REMARKS
€ [T =% 58 5_: St
W ol>3 585 |3 23i88
40 d S
45 @ 1o | 1oone " Grades black SILTSTONE with fine sand B
| 230
el G " Grades dark gray T
| Boring completed to a depth of 51 feat below the existing ground
surface. Borehole backfilled with soil cuttings 9/11/01.
55+ = .
220
60- - .
65 - i
210
70+ - =
75 - |
200
80__ f— -
85- - i
190
90~

VT8 Tt T T T T T
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Ponted 1073002

Aaport DMG4, Project Fite: G AGINTWAWPROJECTSWNIONZ GRS Data Tarmplala OMLAGDT

Date(s) 9111101 Logged  1¢
Drilled By .
Drillin Drill Bit Borlng BH-3
Mothe Hollow-Stem Auger ! Drag
0 SeTType Sheet 1 of 2
Drill Rig Mobile Drlll B-61 Hammer 140-Ibs Hammer / 30-inch
Type Data drop
Samplin Job
Method(g) Dames & Moore Type U, SPT Number 59-00112046.01
Approximale Groundwater Total Depth
Depth and Date Measured 20 teet Drilled (f) 51.0
Approximate Ground
Comments None Surface Elevation(ft) 278
= SAMPLES
: -— - 8’ g‘-’: -g
g = U I e o3| | OTHERTESTS
g ﬁ ® é e ?E_ 8 MATERIAL DESCRIPTION % E Z! and REMARKS
- 1) [ ac © 0 2 = = cC
w 00 IE' 2 o L2 G = = 8 DB
G 4-inch of Asphalt over B-inch of base matenat
ARTIFICIAL FILL {Af):
Dark brown silty fine to medium SAND with grave! up to 0.5-inch,
moist {loose to mediurmn dense)
5 = -
I Y ALLUVIUM (Ga: osco
\Yellowish-brown fine to medium SAND, slightty moist {lcose) Vs
Dark brown fine to mediurm SAND with clay, moist (medium dense)
270
Yeflowish-brown line to coarse SAND with fine to coarse gravel,
104 @2 a5 L stightly moist {dense) 4 5 SA3)
CORR
B 15+ B 2| 5w r 71 3 93 |CcoN
260 PUENTE FORMATION (Tp):
Yellowish-brown SANDSTONE and bluish-gray SILTSTCNE, thinly
20+ @ 4 50 ¥ bedded, moist (weathered} B
251 g s | sws Becomes wet, less weathered | 27 | 95 |coN
250
3 gs!| % - N
351 g 7 | 1ome B 7
240
40

read |

elher with 1he repon,

Thus log 15 pan ol he report prepared by URS lor 1his praject and should be
ey T?us SUMMArY applies onigal the Iecahon o
1he axplorahon and at the time of dilling or excavahion

ubsurtace

LOG OF BORING
PROPOSED 3-STORY OFFICE BUIDLING

conditions may diffar at oher Ipcations and may change at this I ation with)
ume, Dala presented are & simphtication of aciual conditions encounterad

LOS ANGELES, CALIFORNIA

FOR: CATELLUS DEVELOPMENT CORPORATION

Figure A-3




Aeport. DMG4, Projec Fite GAGINTWAWPROJECTSWNIDNZ GPJ; Dala Template:DMLAGDT  Prnled. 10/30:/02

LOS ANGELES, CALIFORNIA Boring BH-3
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
£ SAMPLES . .
= —_ - [=] :E- 5
g 2| 8| & |2 oZ| 2| OTHERTESTS
2 El.g| e |59 MATERIAL DESCRIPTION 28| Z| and REMARKS
z 8|85 38|83 25|25
w Pzl m2|of S =0[ao
AR’ B g5 Bedding incli
g inclined at
1 about 30 to 35 degrees
from horizental
45 . - -

We| 506 Bedding inclined at
about 65 to 70 degrees
from horizonial

| 230
501 g@w| so0 i B
Boring compieted to a depth of 51 feat below the existing ground |
surface. Borehole backfilled with soil cuttings 9/11/01,
55 = -
220 1
60+ o s
655+ - .
210
70+ - .
75- - .
200
80 - -
85 o -
150
a0




Printed; 1030002

Report. OMG4. Project Fito' G\GINTWAPRQUECTSWINIONZ GPJ, Dala Tamplate: DMLA GDT

Date(s) Ls
Darers 9/11/01 B 70 Boring BH-4
Drilliry =T oril -
i Hollow-Stem Auger giré"e!@rl;pe Drag Sh tg1 12
— eetl o
_Il:_);gIEth Moblte Drill B-61 gggmer l?g;bs Hammer / 30-inch
Sampli
Mi’{,‘..%g‘(g} Dames & Moore Type U, SPT ‘,ﬂﬁnber 59-00112046.01
Approximate Groundwater Tolal Depth
Depth and Date Measured 19.5 feet Dcr,i]zlaed (?81 50.9
Co t N Approximate Ground
mments one Surface Elevation{ft} 218
£ SAMPLES o -
= E [ < =8 k<]
2 1 5/ & |2 oZ| 8| oTHERTESTS
S 2le2|2.|%5|4 MATERIAL DESCRIPTION 38| €| andREMARKS
o 8 & 5| @81 8 n o526
o F Z| d-—=| O | 3 =0 |00
SO 4-inch ol Asphalt over 6-inch of base material
ARTIFICIAL FILL (Af):
Dark prown silty fine te maedium SAND with gravel up to 2.5-inch, 1
maist {ioose)
i
al 20 Gradss brown 7 12 | 116).200¢30)
270 ALLUVIUNM {Qal):
Yeliowish-brown fine SAND with trace coarse sand and fine to
coarse gravel, moist {dense}
Mge2| g 13
1
i 15 [ 504" u 15 116
260
4
g e| 28 I PUENTE FORMATION (Tp): . o
| Gray CLAYSTONE and yellowish-brown SANDSTONE, thinly Bedding inclined at
bedded, wet (weathered) jabout 50 to 60 degrees
from horizontat
251 s sws B -
250
30 46 65 Grades light bluish-gray and dark gray 7
W1 g7 | s B 7
240

40

This log is part of tha report p

Ihe expl

r;pared by LAS tar this project and should ba
read togelher with the report This summary applies only at the locahon o
?afatrnn ard al 1he tirme ot dniling or e@xcavalion. Subsurdace
condihans may ditfer at oiher locations and may change al this locanon with)
time Data presented ara a simplification of actual cendilions encountared.

LOG OF BORING

PROPOSED 3-STORY OFFICE BUIDLING
LOS ANGELES, CALIFORNIA

FOR: CATELLUS DEVELOPMENT CORPORATION

Figure A-4




Report: DMG4,  Project File, GAGINTWWPROJECTSWUNIONZ GRJ;, Dala Templalg DMLAGDT  Printad, +/30/02

LOS ANGELES, CALIFORNIA Boring BH-4

FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
= SAMPLES
c —— . & ~g []
2 I sl & |z o=| 2| OTHERTESTS
s sle €| 2-{5| 9 MATERIAL DESCRIPTION 23| §| and REMARKS
o a 50 @ arl.,c
W olz3g2is|3 28|58
457 g 9| sow - .
[ 230
504 g 10| sos i ]
Baring completed 1o a depth of 51 feet below the existing ground
surace, Borehole backiilled with soil cuttings 9/11/01.
55+ - _
220
60+ - .
|
65 - .
210
70 = .
75 - -
200
BD_ r —
85+ - -
190
aC




DMG4 UNION_-1.GPJ DMLA GDT 772301

Date(s) 5122/01 E929%¢ KK - AP Engineering i
Dritlin Dril Bit Boring BH-1
Meth c?d Hollow-Stem Auper Size/Type $-inch 0.D.
Drill Rig Hammer I Sheet 1 of 2
Type Moblie Drill B-61 Data 140 tbs, 30-nch drop
Sampling Job
VamPitd,  Dames & Moore Type U, SPT, Bulk N ber £9-00112046.01
Approximate Groundwater Total Depth
A egm nd Date Measored Encountered at 24.0 feet, 5/22/01 Driled (f1 50.5
Approximate Ground
Nona Surface Elevationifty  278-0
oy SAMPLES
5 — o
=4 -— - g’ =2 a
o £ | @ - o=l <= OTHERTESTS
= a| & £ 5 2
2 Ele 2 g 518 MATERIAL DESCRIPTION 28| §| and REMARKS
£ @ la 3l @] & °5|28
w ol=>3| ae|lo| s =3|68
o ow_|E-nches Asphalt _ _ r
Grayish-brown, silty fine SAND with gravel, dry {mediumn dense)
ﬁ 22 SA(13)
m 41 TTISP-SM| Brown, fine SAND with silt and gravel to 3/4-inch, medium to 2 1119
: coarse, dry {medium dense}
270 1
1073 46 Becomes yellowish-brown to grayish-brown (dense) 73 SA(5)
]
L 5m 50/4" |1 SP | Yellowish-brown, poorly graded SAND with gravel to 3/8-inch, 8 | 104 |-2004), DS
medium to coarse, moist (very dense)
260
240 50/4" : i T No recovery @ 20°
ML | Gray, sandy SILT, moist (dense)
. 60 Becomes wel | 20 | 96 |-200(78), DS, CON
250 1 SP | Gray, poorly graded SAND, medium, trace gravel, wet (very dense)
304 70 i 71 12 -200(2)
il 100/5" Becomes coarse with more gravel 114 | 119
240
40

This log is part of the report prepafed by Dames & Moore for this project
and ahould be read logether with the regorl. This summary applies only
at Lhe tocation of the expioration and at the tme of drilling or axcavalon.
Subsurace condtons may differ al olher locations and may change at
this localion with time. Data presemed are a simplfication of aclual
condilions encourtensd.

LOG OF BORING
ONE UNION STATION PLAZA
LOS ANGELES, CALIFORNIA
FOR: CATELLUS DEVELOPMENT CORPORATION




DMGA UNION_-1.GPJ DMLAGDT T/23/01

LOS ANGELES, CALIFORNIA Boring BH-1
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
— SAMPLES
E —— [
s € s | 3 g 8
L = | 2 pr v=| | OTHER TESTS
S El. 2| 2|58 MATERIAL DESCRIPTION 28| £| andREMARKS
2 [ =% 28| = 2C c
w o)> 21 38|5]8 25|58
g sos" |- 17
SM | Gray, silty fine to medium SAND, wet (very dense}
a r
Sm son~ | i 19 | 108 |DS, CON
| 230 ] SP-SMt Gray, fine to medium SAND with sill, wel {very dense)
50—'2 ‘-ﬂﬁ" B a4
o Borehole completed to a depth of 50 1/2 feet below the ground =
surface on 05/22/01. Barehole backfifled with sail cuttings.
55 -
220
80~ -
B85 B
210
70 B .
|
75 - s
200
80+ - -
85— = .
1
190
90
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AN N - S e .

DMGA UNIOW_~1.GPJ OMLA.GDT 72301

and shovid be read logetiver with the reporl. This summary applies cnly
a1 e kocation of v expioration and at the time of driling of axcavation,
Subsurtace conditions may differ # other pcations and may change at
Itrs Ipcalion wiis trme. Daln presentad are a simpliication of actual
comditizns enmuniered

ONE UNION STATION PLAZA
LOS ANGELES, CALIFORNIA

Date{s) Legged N
Drilled 51221014 By KK - AP Engineering B . BH 2
Drilling Dl Bit oring -
Method Hollow-Stem Augsr Size/T 84nch O.D. I
ype
Dill Rig Mobile Drill B-61 Hammer 449 ibs, 304nch dro Sheet10f 2
Type Data ' P
Samplin Job
Metmoas)  Dames & Moore Type U, SPT, Bulk Number §9-00112046.01
Approximate Groundwater Total Depth
Donth and Date Measured Encounterad at 30.0 feet, 5/22/01 Duiied (f 50.8
Approximate Ground
None Sudface Elevation{ft) 278.0
—_ SAMPLES
£ ~ e
e £ - g 2 8
2 = | g j o=| T| OTHER TESTS
5 £, 8|2 |53 MATERIAL DESCRIPTION 25| £| and REMARKS
& @ Exs| 7| B 25|28
u D&pg Z|@e| G| S £5|6a8
M L. 4-inches Asphalt over 3-inches of Base e
5 Dark grayish-brown, silty fine to medium SAND with fine gravel,
i moist (medium dense)
24 14 | 117
514 SP-SML- Grayish-brown, medium SAND with silt and gravel to 3/8-inch, -
53 moist (medium dense} 18
270
Lol | 62 SM | Grayish-brown, silty medium to coarse SAND, moist {dense} ] -200(17)
| 1512 0 T{I5F-5M| Olive-brown, medium SAND with sift and fine gravel, moist (very 4 CORR
dense)}
260
0 m 502" Becomes yellowish-brown, grave! 1o 3/4-inch 1 s -200(7)
@ 30 i 22
250 1| ML | Gray, sandy SILT, moist (medium dense)
il | 36 Becomes wet T a8 | 78 |LL=44, PI=15
-200{88), DS, CON
=1 SP | Gray, poorly graded SAND with gravel, medium, wet (very dense}
3@ 70 i i -20044)
240
40
Thrs loq 15 pan of the report prepared by Dames & Moore for this projed LOG OF BORING

FOR: CATELLUS DEVELOPMENT CORPORATION




[T IEEEEEEEE————————————=————
LOS ANGELES, CALIFORNIA Boring BH-2
' FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 20f 2
= SAMPLES
l T = g <
s | |8 |2 0S| S| OTHERTESTS
Y Fc':'. o é g '-E_ 8 MATERIAL DESCRIPTION .35_, ‘E and REMARKS
2 9 |a ool & I 55|26
I W o>zl ge|la| D o8|Es
S | soizr [ - Becomes fine to medium 17 | 117
I 451 7] 40 TiSP-SM;  Gray, medium SAND with silt, trace gravel, wel {dense) 18 -200(7)
1 230
I 50m 50/3" Becomes very dense 118 | 112)ps
Borehole compteted to a depth of 50 3/4 feet below the ground
surface on 05/22/01, Borehole backfilled with soil cuttings.
I J
55+ - i
' 220
I 60+ = u
' 651 n ]
I 210
70 B |
75+ ‘ N
g
i
= || 200
[=]
o
3 80- - -
Q
-
o
,"_u
e
=
> B85 - i
& |
&
190
m 1L l‘-". R R _T: Ll AR




DMG4A UNIDN_-1.GPJ DMLAGDT #23/01

Date(s) Logged .
Drilted 52201 By KK - AP Englneering Borin BH-3
Drilling Drill Bt g
Methad Hollow-Stem Auger SizefT 84nch 0.D.
- =B Sheet 1 of 1
Orill Rig Mobite Drill B-61 Hammer 445 Ibs, 30-inch dro
Type Data ' P _%
Samplin Joby
Mothod(s;  Dames & Moore Type U, SPT, Bulk Number £9-00112046.01
Approximate Groundwater Tolal Depth
Depth and Date Measured Encountered at 24.0 feet, 522/01 || Drifled {#) 36.0
Appraximate Ground
- None Surface Etevationift) 2700 !
= — — —— — —
= SAMPLES
= . 2 =z g
E =z = | ooa
s = | 8 > ex| =°| OTHERTESTS
s £ ?E’ MEAN: MATERIAL DESCRIPTION 25| £| andREMARKS
2 @ ja 58| £ | @ 26|2%
w ol> 2zl Ze| & D 20|00
0 sM d-inches Asphall i i .
Dark brown, silty fine to medium SAND, moist (medium dense)
ﬁ 17
5 SP |- Yellowish-brown, poorly graded SAND with gravel to 3/4-inch, B
u 32 medium, dry (medium dense) 2 115 |-200(2)
270
1012 57 Gravel to 3/8-inch {very dense) T2
i 5 m 501" L+T{[5P-SM] Brown, medium to coarse SAND with silt and gravel to 3/8-nch, dry | 3 | 112 |-200(6)
: {very dense}
260
203 20/6" " Becomes grayish-brown, medium 1 3
*m 50/5" " Becomes wet 7 20 | 100|ps
250
3@ so/6" Becomes gray 7 11 -200(7)
31m 502" i T 16 | 108 {Drill chatter @ 38
Borehole terminated due to refusal at a depth of 36 feet below the
1 ground surface on 05/22/01. Borehole backfilled with soil cutlings.
240
40

condilions encouneres)

This 1og i= pan of the repon prepaned by Dames & Moore for this project
and sﬁgoumpbe read togethar with The repon. This summary applies only
at the calion of the expkmtion and ot the me of dhiling or excavation
Subswrace conditiors may differ 1 other koCations Bnd may change al
this kocalion with tme, Data presenied e o simplification of aciual

LOG OF BORING
ONE UNION STATION PLAZA
LOS ANGELES, CALIFORNIA
FOR: CATELLUS DEVELOPMENT CORPORATION

URS
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DMG4 UNION_~1.GPJS DMLA GODT 72201

g?i:ﬁa[g) 5122101 Ié;ggw KK - AP Engineering H .
Driflin Drill Bt Boring BH-4
9 Hollow-Stem Auger ; 84nch 0.0,
Methed Size/Type Sheet 1 of 2
T Mobile Drill B-61 Hammer  14g tbs, 30-Inch drop
NnElnd,  Dames & Moore Type U, SPT, Bulk 20b er 59-00112046.01
Approximate Groundwater Total Depth
Dggth A Date Moasared Encountered at 29.0 feet, 5/22/01 Drilled () 50.9
Approximate Ground
None Sul?faoe Elevation{ft} 278.0
e —_ — — =
— SAMPLES
E 8} — o
— w5 [}
§ €1 I& |2 oZ| 2| oTHERTESTS
-— = =
5 £l E g 2| 9 MATERIAL DESCRIPTION 28| Z| and REMARKS
L2 o la sl 8| & o255
U a2 ge|la|s 25|68
0 SP-SM 5-inches Asphalt over 5-inches Base e
N Grayish-brown, fine SAND with sitt, dry {loose) 3
ﬁ 15 {1 6 115
5 d 24 Becomes medium with gravel to 3/B-inch {(medium dense) 2
270 SM | Brown, silty medium SAND with gravel to 3/8-inch, moist (dense)
01m 67 i 7l 16 | 106 |-200(34)
SP-SM,  Grayish-brown, medium SAND with silt and gravel to 3/8-inch, dry
) (very dense)
L Lalv 50/6” i 13 CORR
260 SM | Gray, silty fine SAND, moist {mediurn dense)
| g _
ron) | 45 27 | 98 |-200(45), DS, CON
SP-SMl Gray, medium SAND with silt, moist (dense)
] 3 i IR
250 SN Gray, sandy SILT, very moist (medium dense)
30Ng 19 | Becomes wet 1 a4 -200{84)
[T{1SP-SML Gray, medium SAND with silt and gravel, wet (very dense)
3513 55 i 7 10 -200(7)
240
4
This tog is part of e rep:n p:&a;:dr:y D:rnre:_ 4 Moore fur'lhils projact LOG 0 F BO R I N G
3 s0m) S On
a 3.:’&".3: Lfﬁe'?:;:ogtgon and ot the hg::j pt drill:::rgr :;imatiof-’ ONE UNION STATION PLAZA
S s e Dt presoniod are 8 smpication 1\ Bovst LOS ANGELES, CALIFORNIA
sonding apoUnlered. FOR: CATELLUS DEVELOPMENT CORPORATION




DG4 UNION_~1 GPY DMLA GDT 772301

LOS ANGELES, CALIFORNIA Boring BH-4
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
- SAMPLES
E [=] — [
s £ .18 |3 o=| | OTHERTESTS
3 fi, N é " 5 @ MATERIAL DESCRIPTION 2 § E-‘-g‘,‘ and REMARKS
2 © o
b al>zZ|z8|a|3 3|68
0 49 18 -200(7)
1
454 5057 | - B 1 12
1 ML ¢ Gray. sandy SILT, wet (very dense) 1
| 230
507 50/5" B T
Borehole completed to a gdepth of 51 feet below the ground surface
on 05/22/01. Borehole tackfilled with soil cutlings.
14
55+ - .
]
220 ]
60 - 1
65 - .
210 1
70 B -
75+ o -
200 1 4
BO- - _
85 - -
190
oG
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Link Union Station July 2016
Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Law Crandall, 1997
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Link Union Station July 2016
Preliminary Geotechnical Report
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‘
¥ - = :
i z|l wilZ2= |0
i © | (E21e=:_|3-|5£|3
eS| EZIZ3] E (22]10% |uw
£ 1GE (03| 88| <8 {53 | 0% 5| DATEDRILLED:  August 19, 1997
i a o% w| >= L ® g0 EQUIPMENT USED: 8" - Diameter Hollow Stem Augei
' Ty P ) 2| o Folos <2|:
g Z|e™ |2 [4] ELEVATION: 275+
; ML 3~ Asphalt Paving
. CLAYEY SILT - some bedrock fragments, some robis,
p light brown
232|895 | o 23 | M t o
N ie
} 270+ 5 7
4
g i l¢
: 19.5 (104 [ © 14
v ML SANDY SILT - brown
H
’ ——-—-—-ﬁﬂ;“-—ﬁh ————— —y
{ *5e0.] SP
H 265 - 10 s i SAND - fine to coarse, some Gravel, few Cobblar {10
- - - 0 16 &y 6" in size), brown
i s 1o Sample not recovered
, E £ 3
B 2+
i = 4
re 1
E'g 260 4+ 15 + 12106 ! o 41 >
L a .II
v 2 “eer
f 2
£ 3 4
e 99 |05 | o 105 Some Silt
e E ’ r
" O A
'l! g g 2585 "T 20 ,‘J
[~ 4t a
) g B S
i _[: v - i
E § 310! 85 [>1000 65 SILT - bedded, lenses of fine Sand, dark giey
Hls 2
B
g s 2501 28
fe - .- 100 Sample not recoversd
m £ s
g - | - 75 Semple not recovered
M "S’ ® for Some Clay
ar
: : £ | 245 + 30 — Some suttur cdor
rle 2
a § E 27.0 1 93 [>1000 76 * Number of blows required 1o drive thr {.rnivtar
Jo § sampler 12 inches using ® 140 pound hiamius-
¥ : telling 30 inches,
CIR .s .
3, .g. sa0 - 35 202 | g0 |>1000 78 See Flot Plen for location of bench mark
¢ m *** OVA Gestechtor Model No. 1238 uani
Ll 4
] .E NOTE: Water not encountered.
| 4
1 235 _J ap 13361 84 |>1000 58 END OF BORING AT 40".
LAW/CRANDAL | A




N iz Nt Warrawted 16 be reprerwtate of tubnyiace corePiare o e bt ard Frve,

- Lol B :
brid w = E “1 e win E -0 BORING 2
O - [ I = I = Sr g
F=lE=|22|Z23] F &"z' 0% lwn
Se|hs|ws A8 <2 [>T |02 5| DATE DRILLED: August 18 and 21, 1897
G |8 |0B8(su| >2 (L% |22 |E| EQUIPMENT USED: 24"-Diameter Bucket to 18%"
™ 2g|lEf| 0 .ZE o2\ 10"-Dia. Hollow Stem Auger 10 40"
- e v (g |4 ELEVATIDN: 275
M 4™ Asphalt Paving
121 | 114 o] 1 SILTY SAND - fine to coarse, sbout 40% Grevel,
few Ccbbles (to 57 in sixe}, some pieces of
brick, brown
ag 115 | o 1 :
' 1
270-—%5 i i e n — o — = - - e e — = e e = o
2.3 m o 4 SAND - weli graded, about 10% Gravel and Cobbles,
light brownish grey
2.1 122 20 6
265 -} 10 About 30% Gravel and Cobbles {to 6" in size)
2.9 128 30 &
260 ‘ﬁr 18
8.1 133 0 12 Grey
256 -1 20 SAND and SILTY SAND - fine to coarse, sbout 20%
Q 100 Graval, hight greyish brown
16.4 ) 116 0 68+ SAND - well graded, thin layers of Clayey Silt, some
250 TL 25 Gravel, grey to dark grey
Q 80 Some fine Sand
245 — 30 +24.1] 98 Q _4a7 ST - bedded, lentes of fine Sand, derk gray
* Mumber of blows required to drive the Crandell
0 100 sampler 12 inches using & 1600 pound hammer
faD_r falling 12 inches.
_‘ + Number of blows required to drive the Crandsit
240 -1 3% sampler 12 inches using 8 140 pound hammer
25.6 | 100 0 65 talling 30 inchas.
235 -+ 40 0! 50
{CONTINUED ON FOLLOWING FIGURE)
LAW/CRANDALL A
FOUAAIRE AR HE N S




It is not warrented 10 be reprasentetive of subsurisce conditions st othwer focrdons g e,

ELEVATION
(f1.)

DEPTH
{ft.)

MOISTURE
(% of dry wt.)

{Ilbs./cu. ft.}

DRY DENSITY

"O.V.A.***

{ppm)

"N" VALUE
STD.PEN.TEST
8LOW COUNT*

DATE DRILLED

{blows/fft.)
SAMPLE LOC.

ELEVATION:

BORING 2 (Continued)

EQUIPMENT USED: 247-Diameter Bucket to 16%*

August 19 and 21, 1997

10"-Dia. Holiow Stem Auger to 40%"
275 :

-

Er

LOG OF BORING

END OF BORING AT 40%".
NOTE: BUCKET BORING: Water seepage

encountered during drilling at @ depth of 14%".
Bucket boring termineted ot » depth of 16 %"
due 10 caving and sloughing below water
segpage.

; To obtain
future weter level messurement and sampling
installed 4-inch-diameter PVC pipe to 40,
Pipe perforatad betweesn depths of 10’ and
40", Backfilled with.sand to within 8' of
ground surface and filled with concrete
above 3'. A bentonite plug placed between
depths of 3' and &' of ground surlace.

Water level measured in the monitoring well
at a depth of 14° on B/28/57,

LAW/CRANDALL A

: .
T T B e B A T n B Sy

L i *PL L T T

s

Ty

SIGUS 4.1 o



Y= Ty dmwy = W‘nb el g S Tt Wl AT, SN TR WREETTIRE I T A geR t  er "

It is not warranted (o be representative of subsutface condmions at other locations snd trmes.

i
— P ) .
z we |[E=]| . we [5_ |J| BORING 3
o T N = - 1Q
= T S o e = |2 |28 (2
EF=lES  EZ|£3) E laZ2l0% |w
SE|GE (2P| 8] 25 |>T|0z || DATEDRILLED:  August 14, 1997
Y |e (@8 x| 27 |y f 1 2.2 | 5| EQUIPMENT USED: 24”-Dismeter Bucket to 17%"
= Z=e|X8| 0 £0102 (g 10"-Dia. Hollow Stem Auger 10 42"
~|D ola | ELEVATION: 277
7" Asphait Paving
L} 1H sm
75 69 | 14 a0 1 1 1 ? SILTY SAND - fine to coarse, some Clay, some
2 1 1221 Gravel, dark grey
’ . ML SANDY SILT - grey
18.6 | 106 Q <1 | N
L 5 {sm | aLlUVIOMIGay - T T T T T T T T T
8.0 | 100 20 1 SILTY SAND - fine, some piaces of wood, light brown
SW SAND - well graded, some Gravel and Cobbles (to B"
270 — in size) Yight brownish grey
2.6 122 50 5
- 10
266 3.7 | 113 | B8O 6
- 15
11.4 | 116 0 2 About 30% Gravel
260
| 20
258 — 11.5 | 120 50 135 ,:j Grey
oy
-'-‘.“‘
L g 3301 50 [:]¢] l-iosr ML CLAYEY SILT - grey to dark grey
jo"
250 —
S AN PELRE FORMMTION (T =~ = = =~ = -
a0 27.1 86 200 70 SILT - massive, dark grey
245 o
o
’:H § SM SILTY SAND - tine, thin layers of Sity Clay, biuish
35,1 89 o 47 L4 111 grey 1o dark grey
a5 3 Lj Ei
1 j 4
B
240 T
i €
SAND - well graded, some lenses of Clayey Silt, dark
a0 L8011 ] o0 85 arey
(CONTINUED ON FOLLOWING FIGURE)
LOG OF BORING
LAW/CRANDALL

(9

ll: ‘1$'.'“‘.""1".f".ft.~1_.-".'t FlGU:"!" oo ‘
LT SO PO T



> w3 |E3| . |wd|5-|S|BORING 3 (Continued)
© [z |E2|Bs| 1 |3R|5£(9
F-lE=|28Z|23| “E {2206 {w
e o | BB < 8 (>w |02 (I DATE DRILLED: August 14, 1987
|67 |cs|5u| =2 |2 % |22 |%| EQUIPMENT USED; 24%-Diameter Bucket to 17%° .
o =eiEZ| 0 Zo0 102 (& 10"-Dia. Hollow Stem Auger to 42
£i06 w | 3@ [v]| ELEVATION: 277
AL
235 *““4—— END OF BORING AT 42",

NOTE: BUCKET BORING: Water seepage
encounterad during drilling at a depth of 15",
water level measured atter compietion of
drilling. Raveling from 6' 10 16’. Bucket
boring terminated at a depth of 17 %" due to
caving and sloughing below water.

s : To obtain
future water level measurement and sampling
instalied 4.-inch-diameter PV{ pips 10 427,
Pipe perforated betweern depths of 10" and
40'. Backfilled with sand to within B' of
ground surface and filled with concrete
above 4'. A bsrtonite plup placed betweer
depths of 4° and 8' of ground surlace.
¥ater level messured in the monitoring wall
at & dapth of 15’ on B/26/97.

LOG OF BORING
LAW/CRANDALL A

FIGURE A-1.3b
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BORING 4

tpprm)

DATE DRILLED:  August 20, 1987
EQUIPMENT USED: 8" - Diameter Hollow Siem Auger

ELEVATION: 276
SM 3' Apshah Paving

ELEVATION
(1.}
DEPTH
(ft.)
MOISTURE
1% of dry wt}
DRY DENSITY
{Ibs./cu. f1.}
OV.A "
“N" VALUE
STD.PEN.TEST
BLOW COUNT*
{blows/ft.}
SAMPLE LOC.

L]

~I

o
|

SILTY SAND - fine, some Gravel, brownish grey

9.7 (103 ]| © 17 3

— e - - e = e = = o]

e | sw
e SAND - well graded, about 30% Gravel, light grey

270 * Number of blows required to drive the Crandall

sampler 12 inches using 2 140 pound hammer
failing 30 inches.

2.8 | 1Q7 c 36

265 — Layer of Silty Clay

428 ) 79 o 10 e Some fine Sand

260 —

6.2 | 124 5 57 About 40% Graval

. 1
268 — 8.5 | 126 | 10 60

20.9 o1 10 34 SILT - bedded, lenses ol fine Sand, dark grey

%
& e
6%0%0%%: %% % NOLY

250 T
. 25.8 | 9B 300 B8O

()
&
X0

*

AR
()
S8

'S
%

NN
KX

%
:0‘0
w5

g
X

)

e
(X
)
“

1 95%e%
(XX
CXK

Lao 26.4 | 10C 190 BO

5

L)
S
{3

.
&

{ >
.
HE

o
IRK
o5

22585

(3

245 —

9.9.0.9:
XL
%
9e%

'S
LX)
X

QKRS

&

)
(X5

L

23
o tetele
Tetate %

he?,

S
L)
.

Y

26.0 1 100 250 75
for

240 —1 ar

(/

0
()
(O

KX

1 is notl wartanted 10 be representative of subswtisce corfrirorm 3t ovhar cpmon vl virey
2
oo
&
X

NOTE: Water seepsage encountered during drilling at
- depths of 18* to 20', and 30'. Water
ievel measured bt 8 depth of 18" at
completion of drilling.

3
190000
o tee%

5
:0
%

0:0
o®

MHove, The 1-9' ot newvvv %
Y
&

.’.
%

%
%

5
P
L0

LOG OF BORING
LAW/CRANDALL A

| 25.9 | 97 | 200 80

a0 END OF BORING AT 4Q'.

FIGUE: A-1.¢
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LOG OF BORING

- Lyl s :
= wi|Zz|. |wh|t_|sIBORING 5
(=} 2| EE] . o = | ©
E-lE-1221851 51352
- | L = : b @ | W
S5 |03 (88| <8 [>&| Oz |J| DATEDRILLED:  August 13, 1997
W |0 (0%, a| 2~ |y %122 5| EQUIPMENT USED: 247 - Diemeter Bucket
o SelxE| 0 20102 |
Z]la w8 | ELEVATION: 278
SM | 3% Asphait Paving SILTY SAND - § ‘
1 ZSILTY SAND - fine, fight grey
SAND - well graded, sbout 40% Grevel, few Cobbies
275 — ite 57 in size), hight prey
1.4 121 O 3
r L
1.9 | 128 o .7
* Number of blows required to drive the Crandall
B sampler 12 inches using 8 140 pound hammer
. 270 — falling 30 inches.
j it # 10 4021103 | © 2
t 8
) ;L 6.3 | 114 0 4
[
E ]
HE.
K{* o
T
8
Z CLAYEY SILT - derk
i i E |e 2051 87 | o 1 ML SILT - derk grey
" - 0 '
z o
) "
Ny .5
| £ F 20
{:
[=]
| 37.4 | o5 o <1
i} ]
[¥ T 1256 -
1} £
' i > | 5 1380187 | © <1 J
L
[ J
E
» [ - am S W e W e - e EE W e e ma —
1, E *1SW | SAN PEDRQ FORMATION iQsp}
THEEE 14.01 108 ) 10 9 =X SAND - welf graded, lenses of Silty Send snd Clayey
% R Siit, dark grey
g v ‘
nt . L 20 SILT - bedded, lanses of fine Send, derk grey
E 0
{ e 25.7 1 100 } 100 11
b
L
E s 23.0 {104 | 1785 19 )
1 5 |295 {BORING TERMINATED AT A DEPTH OF 33' DUE TO
33 DIFFICULT DRILLING BELOW WATER).
B ! g NOTE: Water seepage encountered during drilling at a
g £ = depth of 22'. Water level measured at
L depth of 22" 30 minutes eiter completion of
& & drilling. Raveling from 2' t0 B’ {to 3% in
dismeter) and from 8’ to 17" {to 2% in
: diameter},

LAW/CRANDALL A

PRSI E I i R e

FIGURE A-1.5

- .




— =1 .
- wZ|Es|. |wh|E-|S|BORING 6
o x2 g&) I T
E=lEs Rz 23] LE 22|85 |u|
<g|ng ho |WE <& | > |02 J| DATE DRILLED: August 19, 1997 )
E- () o) o B > (R 2L s EQUIPMENT USED: 24"-Diemeter Bucket to 30
o = 2! o 20 |p& : 10"-Dia. Hollow Stemm Auger to 42'
w = = t = <
~| B n|g@ || ELEVATION: 278
7 4" Agphah, Paving - 6" Brick floor
14 [ 116 | 50 2 {1 °M | SITY SAND - e 1 coarse, brown_ _ _ _ _ _
T o SW ALLUYIUM (Qali
275 = ~'d SAND - well graded, sbout 40% Grevel, and
1.7 {103 75 1 P 5 Cobbles {to 5 in size), light brownish grey
LY L
5 R
1.6 | 117 | 10 5 =
..:s i‘
o
270 b
1.B 115 0 ]
L 10
E 2.7 99 0 B
T | 265 -
]
£ 14 Q 8
{,E L 15 4.1 1
Z (L]
Q -P-
; ‘ : 0 . Thin iayers of Sendy Siit
i3 3 |60 - 30.3 | 94
t "
]
ms
= - 20
f e 221{104 | © 6
14
i) .
'5 = SILTY SAND - fine, lenses of Sandy Siht, few Gravel,
' E | 255 grey
l 2 7.8 [118 | © 1
=
= r 25
g '3
kR = 183 1a | o 2 _
R™ T 3
% | 250 - §
-3 4
e ® {
1 2 30 i
E [-! 10.7 | 117 0 145 N SAND - well graded, about 15% Grevel end Cobbles,
° * SRR - orey
n T N
E £ iy
' a . ] ’
Rk 5 | 245 ~G * Number of blows required to drive the Crandall
{% % ] sampler 12 inches using & 1600 pound hammer
o = = falling 12 inches.
if 2 - 35 Y
E E - Folid + Number of blows required to drive the Crandall
; e, . sampler 12 inches using 8 140 pound hammer
i [. 422 falling 30 inches.
i 240 ~ R
25
o LBE 1136 0 70 | W= s
{CONTINUED ON FOLLOWING FIGURE)
LOG OF BORING
LAW/CRANDALL

e g FIGURE A-1.62



H f3 not warmramTed o be reprerentative of, SularFake coraiimme o sk i

-

ELEVATION

{ft.)

DEPTH

{1t
MOISTURE
% of dry wt.)

{ibs./cu, ft.)

ORY DENSITY

O.V'A-DI;

{ppm}

"N” VALUE
STD.PEN.TEST
BLOW CQUNT*

Iblows/f1.)
SAMPLE LOC.

BORING 6 (Continued)

DATE DRILLED:
EQUIPMENT USED: 247-Diameter Bucket to 30°

ELEVATION:

August 19, 1997

10"-Dia. Hollow Stem Auger to 42'
278

TR et

TR AT R s Y i

=4

BQ
for
1-

s
B

LOG OF

NOTE:

BORING

END OF BORING AT 42°,

. Water seepage
encountered during drilling at » depth of 24°.
Water level messured st & depth of 24" 1B
minutes atter cormpletion of drlling. Bucket
boring terminated at a depth of 30" due 1o
caving and sloughing.

; To ebtain
tuture watar level measurernent and sampling
installed 4-inch-diemetar PVC pipe to 42°.
Pipe perforsted between depths of 15° and
40'. Backfilled with sand to within 11' of
ground surfece end tiled with concrete
above 3°, A bentonfie plug placed between
depths of 3° end 11" of ground suriace.
Water {evel messured in the monftoring well
at o depth of 22" on 8/26/97.

LAW/CRANDALL A

FIGURE A-1.8h



[ "

EAEE S ..-' . = i . 3 .'.'"“"-' '_._‘.’___.
Hote: The fog of subsuPecw cornriores s Ponepnis apapiineg omby ot P

it is not warrantad to be represantativa of subsurface conditions at other locetions and times.

— =" .
S |1 1E7|a%|r_ 3|58
F=lE=|P2|23| “E19d2]083 |0
1£ |52 23| 88) €5 |5@)0 3|3 DATE DRILLED:
o |07 |os|yg| =% Lal32|s
@ =RIE=|° [TEISTIS
ML
13.4 { 109 0 13
for
275 ~ 6"
- 5
- - 0 50 | N
tor
G-
270—1 SW
}10 29 J10s ] o 373
for
11"
266 — : :
36 | 110 0 75
far
1.9 | o8 Q 50
260 —| tor
4
[ 20
37.4 | 82 0 26
255 —
Lzs 0.1 | 92 Q 62
250_1 263 | 87 0 69
} 3o
2681 97 O 73
245 —
25 .in? 94 0 75
240
L 40 2171 8 (4] 32

EQUIPMENT USED: 8" - Diameter Holiow Stern Auget
ELEVATION: 278

August 18, 19587

E" Asphalt Paving

SANDY SILT - some Clay, same pieces of brick,
brown

Pieces of concrete
Sample not recovered

T D e S S W S s W w S B W mm W e SR e me el

SAND - well graded, sbout 30% Gravel and Cobbles
{to 6° size), light brown

* Number of blows required to drive the Crandall
sempler 12 inches using a 140 pound hammaer
felling 30 inches,

e mm SR e e e el e o e g e G mmm S met Ben e R )

SILT - bedded, lenses of Sand, dark grey

More Clay

NOTE: Water seepage encountered during drilling at e
depth of 20'. Warter level measured at &
depth of 38" & minutes after completion of
drilling.

END OF BORING AT 40'.

LOG. OF BORING

LAW/CRANDALL A

FIGURE A-1.7



_— b= | = .
] w e E=1 . w & E ~ {1 BORING 8
o T x3)5s v - 3!— o8 91
F-iE=[R2l23| “E |2Z|05 4
=8 E w® 58| <8 > |0z |J| DATE DRILLED:  August 18, 1997
. 2 |eT|os >8| 2~ zg 2 2 | 5] FQUIPMENT USED: 8" - Diameter Hollow Stem Auger
o 2 |E=| © O= |«
' = £|o "B 2 |6 ELEvATION: 278
SM 3" Asphalt Paving
' SILTY SAND - fine 10 medium, some Gravel, few
108 o Cobbles {to 67 in size}, brown
275 - 8.2 51
) _ - 0 39 SAND - fine to medium, some coarse, about 30%
B Gravel and Caobbies {to 6” in size), light brownish
grey
' Sample not recovered
, f 270
’ 1.8 108 L] &8
1
I £ 4.4 | 92 0 60 Fine Sand, less Gravel
1% £ J fo.r
HES ?
= § 0 64
. 5 t
1 HEE g
¥
z B _J 1.7 | 1186 o 50 M ow SAND - well graded, about 30% Gravel! and Cobbles
' Y l b 260 for i tte 6" in Bize), light brownish grey
| n Ll o=l
g S s
= - 20 S
) o | 73 A
l 3 for . .:'.: =
! ] 8" Y
' g 265 1':-";’ ‘-
| ¥ ] 8.7 | 123 ] o 50 TIv
! a 'ﬂ‘l' .\5‘:’:
= - 25 1103
(XN
R ‘D ' .':1
4 d .;.'J
o E J fD-T .’-...f' .]
" ¥ %1260 : 4 b
. £ ‘,"."a_ﬂ
I 133fnz] o 67 | M7 5
SFYECE o
i 2 J:l-—-\“
3% 3 =y N
' £ 0 BS ’
i 6 % 245 for ML | SANDY SILT - some Ciay, fight greyish green
™ 3 10
- L] L 35 -
=B g s - - 48 & Sample not recovered
& 0 32 SILT - bedded, lenses of fine Sand, derk grey
- 40
' {CONTINUED ON FOLLOWING FIGURE)
: LOG OF BORING
' LAW/CRANDALL

R FIGURE A-1.8&

- O N e A



1t is not warrantad to be representative.of subsurfece conditions st other locations s tmes.

——

2 w3|Z3]: |u%|E-|S]|BORING 8 (Continued)
O 5 o=l l2g|a
F=lE=|22|23] “E|22|8% |m
L2 |GE v | ak| 28 |>0|032 5 | DATE DRILLED: August 18, 1987
@ =) 0% >-,.5,‘-_-5 &= 'zg 3% s | EQUIPMENT USED: 8" - Diameter Hollow Stem Auger
@ 214 Bla || eLevaTion: 278
26.3 9% 0 72
236 7
L 45 0 4
230
. . 0 64 Sampie not recovered
L 60
225 o 76
L 85
26.1 95 0 69
220 —
50
L 60 Y for
6.

LOG OF BORING

END OF BORING AT 61",

NOTE: Water seeepage encoumsred during drilling at
e depth of 23', Waeter lavel measured et a
depth of 38" & minutes after completion of
drilling.

LAW/CRANDALL A

FIGUKE 4 1.8b



— ol .
z wele=] . we |k _ S BORING 9
E-lE=l2225! ©E <z o% |
{E Lelwo "D‘__g < S > Oz = DATE DRILLED: August 18, 1997
R la |96, gl =% |y g Z £ || EQUIPMENT USED: 8" - Diameter Hollow Stem Auger
“‘ = "% @  |#| ELEVATION: 278
<M 3" Asphalt Paving
ARTIFICIAL FILL (s}
iR SILTY SAND - tine to cosrse, some Gravel, grey
106 and brown
278 _1 12.6 0 34 1 L
+ b
16.4 | 104 0 : 25
‘ ; sw —————— - ham Nam R am A S e mmh den pam v e e
*O SAND - well graded, some Gravel and Cobbles (to 6"
270 —‘ iy in size}, light brownish grey
- - 0 50 R Spmple not recovered
for "y
- 10 Tta
g
» - s
H 26 | - 0 75 il ]
.E tor . About 50% Gravel, some Cobbles {to 10" in size)
¥ {265 4 n- 9 ;
,E - 15 4.2 1 10 4] 55 SR T SAND - fine, some Gravel, brown
(5]
=
k
51260 _1 - - 0 fso?r Sample not recovered
e -
» 3
&
z - 20 SAND - well graded, about 30% Grevel snd Cobbles
IE - - 0 50 Ito 6" in size), light grey
8 for Sample not recovered
® &"
o
% | 255
2 3.9 | 107 o 63
=
- L 25
[ +]
2
s 11.6 | 120 (] 58 Layer aof fine to medium Sand
£
% | 250 -
g
£ + 20 8.2 2E 0 40
L
b=
-] -
g 245 - - 0 17 Sample not recovered
3
2 ( 35
2 - 0 29 Sample not recovered
240 ~
L 40 ‘
{CONTINUED ON FOLLOWING FIGURE} _
LOG OF BORING
LAW/CRANDALL '

N - L8 -
S A S T A T o T e Y FIGUF‘:“ i wa
a- a R A




- =1 " . M

] |z wg k5| [wa|b-|Y|BORING 9 (Continued)
] Q o+ 2| GE] ou 55 9
: EolE - E?." Zs . E '&'z' O% |lw

=S| 23|58} 25 |>6| 03 || DATE DRILLED:  August 18, 1997

‘ﬂ =} o% >_g > = :_:“D: gg = | EQUIPMENT USED: 8" - Diameter Hollow Stem Auvger

l O |5 & |2 |u|ELEVATION: 278

3 0 77 o,
3 END OF BORING AT 41",

' NOTE: Water seepage encountered duting drilling Bt 8
depth of 26°. Water level measured ot a
depth of 31" 10 minutes atter completion of

' grilling.

B
{8
1
I 2
L
I'Qr
' 1
Tk
30
' tH
1§
E
iy
R E
L
1
fl
l o
:
L1
| &
1,
l 14
l : LOG OF BORING '
;| LAW/CRANDALL

POIN I NNT AT FIGURE A-1.9b

- =k e Sttt Y L2



— | . '
2 wZ|Z=|. |wb|E_|J|BORING 10
FelE=|RZ |23 (22|05 |a
LE(GE|eT | 68| 22 {>w |03 |Z| DATEDRILLED:  August 19, 1997
i [ 06 >_B' > :‘:g 2 g s | EQUIPMENT USED: 8" - Dismeter Hollow Stem Auger
o s |EZ=| © Q=i
“ £.o “Blg  |5[ EeLevaTion: 279
SM 3" Asphalt Paving
b SILTY SAND - fine 1o coarse, some Gravel, same
j pieces of brick, brown
B9 {110 | 50 32 o m e m e e e - - - =
%' § SP
275 - Ly J SAND - fine to medium, sbout 15% Gravel, light
}_ 5 'o% brown
20 | 86 | 10 16 | W o5
oy
e
.n‘:‘“..
270 ~ 3.2 {103 | 10 19 o
L 10 :." 3
:j C ,,—_:-. SW SAND - well graded, about 20% Gravel and Cobbies,
£ o | s " ey
t O™y
H A
g 265 = .:-..:‘1
)] }_ 15 48 | 121 Q 55 | ey
< e
g N
3 2,
r e
© a 60 .
-
21260
2
= [’ 20 About 40% Gravel and Cobbles {to 6° in size)
'g 2.3 110 o] 56
(%]
L)
H
%
£} 285 - °© %
n
s 25
3
= 13.4 | 117 ) a9
T
n
LI )
8 250—J
&
o
- .
§ - - 37 Sample not recovered
£ .
3 | 245
13 a5
» !. 10,7 | 128 0 1]
SP- SAND and SILTY SAND - fine to coarse, sbout 10%
240 ..l 0 70 . {ﬂ SM Gravel, gray
- 40 az
{CONTINUED ON FOLLOWING FIGURE)
LOG OF BORING
LAW/CRANDALL

Ve Ty Ty

LM AT FIGURE A-1.10a



Tocwtorrs end times .

ey B WS

H ks not wemanted to be rapresenmative of sutsurfece conditions ot oTher

60

— -f* . .
> we | &= . we | |J{ BORING 10 (Continued)
F-|E-|P2|{Z5] “E|SZ2(05 |
gs AR ao| <« a >wl0z2(d DATE DRILLED: August 19, 1997 '
i o 0% | > B > = 'zg g_g = | EQUIPMENT USED: 8" - Diameter Holiow Stem Auger
= Z2elax=| O t O= |«
W =10 |2 | 5| ELEVATION: 279
18.5 | 110 0 75
235 -
45 SAND - weli graded, about 10% Gravel and Cobbles,
50 | 100 erey
for
9-
230 —
50
- - €5 Sample not recovered
228 -
5% 0 54
220
9 97

END OF BORING AT 60%".

NOTE: Water seepage encountered during drilling at 8
depth of 23'. Water leval measured st &
depth of 35 %' & minutes atter completion of
drilling.,

LOG OF BORING

LAW/CRANDALL A

. s
e el ey - . PRI e o~ B L - -

CME AT \ FIGURE A-1.70k
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LOG OF BORING 1
e (& o —_ . JB: .
ag . % g ;*g' 29 |3 8 PROJECT: JB:17776-B  CATELLUS
] 8eX |88 (23 | ES | ED | baTeLOGGED: 6/4/98  BY: JWB
] 0 BORING TYPE: 8 Inch Hollow-Stem
SURFACE: 5. Inch AC Pavement
Dk REPORT DATE. 7/9/98 ELEVATION: 276.4
o L 4 Inches Asphalt
4 260 96.9 15+ R SC FILL: Clayey Sand, dark brown, moist, dense, some debris, asphalt,
o ' ’ .| concrete, brick
E 4
g | sc | ALLUVIUM: Clayey Sand, dark brown, moist, medium deuse, porous,
[ grades to sand, light brown, moist, dense
.- 162 1195 43 R sy | Silty Sand, Jight and dark brown, moist, medium densc with round granite
- 8 cobbles
E 4 1.1 — 41 R Silty Sapd, light brown, moist, dense
] i0 Gravelly layers with coarse sand
é ~+ 336 | 80.9 9 R Sandy Silt, gray green, moist, firm, some peat
&
+ 4.6 |} 112.3 40 R SG | Gravelly Sand, light brown, moist, dense
15
< 3567 | B3.S 25 R Water at 16 Fest
+ ' ML | Clayey Silt, light biuish gray, saturated, soft
]T; 1l SG Gravelly Sand, gray, saturated, dense
) 4 98 | 1184 50 R
w 1
p T 10.6 | 114.7 4 R GW Sandy Gravel, gray, saturated, dense, rounded granite clasts
» +
d <+ *140 Pound hammer, 30 lnch drop
H’" 4+ 120 | 1259 45 R
1 25 - R ——
g The J. Byer Group, Inc.
B2 £ Wison Avenue  * Sulte 201 » Glegdiale, Caoltfornia iy ?12@6 (818) 549-9959 e fax (B\8) 543-3747
"Trract tho Akvmea Vert nn




-1 LOG OF BORING 1 {Continued)
Pe « | @ = . JB: .
ﬁ% 22* %’g 35 33. 38 PROJECT: JB:17776-B CATELLUS
¢ |2c¥ | 8K 193 | ES | E® | pATE LOGGED: 6/4/98  BY: JWB
8¢ 185 |z |20 |&F 2>
| 20 | & 0 BORING TYPE: __8 Inch Hollow-Stem
SURFACE: __Asphalt Parking Lot
REPORT DATE.  7/9/98 ELEVATION:276.4
:;” 2 _r_ 312 | 93.0 0 R ) ;ﬂﬁiﬁﬁ lt‘;h::ﬂgymg;;amnwd, bedded, with layers of fine
h -+
4 +282 9.4 |s0m| R | Hydrogen Sulfide odor
» 30 S
IS
T ol
1 % Siltstone with sandstone inierbeds, firmer
‘ 4299 {1 943 |5011] R
:Jr- 35
4 4 . elow drilling
R
r o+
g7.1 | 509 R
Silustone continues
i T
i S T
o1
o 45
i o 4
L -
] 4
‘ End a1 50 Feet; Water at 16 Feet.
; 50 Boring developed as 2 inch diameter monitoring well, sand to 15 feet,
i bentouite plug o top.

e

The J, Byer Group, Inc.
5‘.’2 E. Wiison Avenue * Suite 201 « Glendale, Caltornia. 91206 . (818) 540-995¢ ¢ Fax (818) 543-3747
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|
LOG OF BORING 2
£ 55 £ |5 (2 g | PROJCT: JBi1Z776B CATELLUS
TR SE 03 g& E® | DATE LOGGED: 6/4/98  BY: JWB
0> [28 [z {80 | 3" {®= | eormG TvpE: 8 Inch Hollow-Stem
SURFACE: 5 Inch AC Pavement
REPORT DATE: 7/19/98 ELEVATION: 276.4
{4 0 T
} L v | Ellda Silty Sand, dark brown, moist, dense, with rock fragments and
1 '{ brick
1. ™ =
+ -
K 2 JF
4 s
4 Ar-
) + SG | ALLUVIUM: Gravelly Sand, light brown, moist, dense
| ! 1
it T
'J_ 10
l 1
4 12 1 SW | grades w fine grained sand with gravel
i 1
¢ +
'” 15 GW | Gravel and Cobble layer, 4 feet thick, hard drilling
g
l +
T
; +
p } 20 SW
b
Jr 1
; 23 1 Water at 23 Feet
i
7
s | 25 __ .

The J. Byer Group, Inc.
57 E Wiison Avenue * Sulte 201 e qur,ygig_lgg?qlﬂorm RO, .= (B18) 549-9959 e+ Fax (B1B) 543-3747
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LOG OF BORING 2 {Continued)
,I 5% 5§ gﬁ 3§ %§ Eg PROJECT: JB17776-B CATELLUS

08 [8eX I XB [23 |ESR | €& | paTeLoGGED: 6/4/98  BY: JWB
102 |26 [&™ [80 |3F | 2> | sorme Tvee: 8 inch Hollow-Stem
: SURFACE: _& Inch AC Pavement.

REPORT DATE: 7/9/98 ELEVATION:_276.4

$2 ]
* T

i 4
1 1

P 2
[ 3 -1-
2 WEATHERED BEDROCK: Claycy Siit, greenish gray, saturated, soft 1o

he T firm

ur -+- M]..

o ke

L 35

) BEDROCK: Siltsiope, blue gray, very moist, bedded, fine sandsione
# 3 +‘ layers

o T"'

T 18 End at 38 Feet; Water at 23 Feel; Fill 10 6 Feet.

The J. Byer Group, Inc.
. B2 E. Wilson Avenue ¢ Suile 20) e Gte;ﬁab,gm@?gb‘ s (B18) 549-9959 e« Fox (818) 543-3747
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