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the State of California pursuant to 23 U.S.C. 327 and a Memorandum of
Understanding dated July 23, 2019, renewed July 22, 2024, and executed by the
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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 or proposed action) 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 Project. The executive summary briefly summarizes the results of the
review, findings, recommendations, and conclusions.

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.

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

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

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 study 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.

The California Geological Survey (CGS; CGS 1999) has identified the Project study area
within an area designated as potentially liquefiable. Potential for liquefaction may exist
within the Project footprint and would be addressed after future field investigations.

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

The proposed 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 would 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.

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.

Future geotechnical exploration is recommended to better characterize the subsurface
conditions and anticipated issues that would affect the proposed improvements. In
general, additional explorations should be performed at the existing platform area within
Los Angeles Union Station (LAUS), along the proposed United States Highway
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101 (US-101) Viaduct structure and where lead tracks would provide entrance/exit to
LAUS. Refer to Section 8.0 for details.

e Exploratory borings intended for the design of foundations and/or subterranean structures
should extend to a minimum depth of 100 feet or into bedrock, whichever is shallower.
The spacing of exploratory borings depend on 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. Additionally, shear wave velocity measurements should be considered during
future geotechnical exploration. Downhole compressional and shear waves (P-S)
suspension logging is the preferable method for obtaining seismic design data at the
Project study area due to the accurate measurement of the shear wave velocity value and
site-specific conditions.

e Prior to conducting future geotechnical explorations, a geotechnical field work plan is
recommended to be prepared to describe the scope of subsequent geotechnical
investigation. Future geotechnical explorations should consider existing data, preliminary
findings, and the recommendations, as described in Section 8.0.

o During final design, a final geotechnical report would be prepared, incorporating new
findings and updated design recommendations, which would address soil-bearing
capacity, earth pressures, seismic design parameters, foundation selection, and
recommendations to reduce adverse conditions.

Based on this report, the Project is feasible from a geotechnical standpoint, provided the
recommendations presented in this preliminary geotechnical report are incorporated into the
Project design and construction.
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1.0 Introduction

The Los Angeles County Metropolitan Transportation Authority (Metro), as the owner of Los
Angeles Union Station (LAUS), is proposing the infrastructure improvements associated with the
Link Union Station (Link US) Project (Project or proposed action) to address existing capacity
constraints at LAUS. For the purposes of the National Environmental Policy Act (NEPA), Metro is
serving as the local Project sponsor and joint lead agency.

Pursuant to 23 United States Code (USC) Section 327 and a memorandum of understanding
(MOU) between the Federal Railroad Administration (FRA) and the State of California, effective
July 23, 2019, under a program known as NEPA Assignment, the California High-Speed Rail
Authority (CHSRA) is responsible for the federal review and approval of environmental documents
for projects on the high-speed rail (HSR) system and other passenger rail projects that directly
connect to the HSR system, including the Link US Project. For the purposes of the Environmental
Impact Statement (EIS) being prepared, CHSRA is serving as the federal lead agency with NEPA
responsibilities pursuant to the requirements of the NEPA Assignment MOU. CHSRA and Metro
are preparing the EIS in compliance with NEPA (42 USC Section 4321 et seq.), the Council on
Environmental Quality (CEQ) regulations implementing NEPA (40 Code of Federal Regulations
[CFR] Parts 1500-1508), FRA's Procedures for Considering Environmental Impacts (FRA’s
Environmental Procedures) (Federal Register [FR] 64(101), 28545-28556, May 26, 1999),
23 USC Section 139, and the NEPA Assignment MOU." 2

Pursuant to the MOU requirements between FRA and the State of California, FRA’s
Environmental Procedures are being used to determine environmental effects of the No Action
Alternative and the Build Alternative.

Below is an overview of the purpose and need, the Project study area, the No Action Alternative,
and the major components associated with the on-site infrastructure improvements proposed at
and within the vicinity of LAUS that are associated with the Build Alternative considered in the
EIS.

' While this environmental document was being prepared, FRA adopted new NEPA compliance regulations
(23 CFR 771). Those regulations only apply to actions initiated after November 28, 2018. See 23 CFR
771.109(a)(4). Because this environmental document was initiated prior to that date, it remains subject
to FRA’s Environmental Procedures rather than the Part 771 regulations.

2 The CEQ issued new regulations, effective April 20, 2022, updating the NEPA implementing procedures
at 40 CFR Parts 1500-1508. However, because this environmental document was initiated prior to the
effective date, it is not subject to the new regulations and CHSRA is relying on the regulations as they
existed on the date of the initial Notice of Intent, May 31, 2016. Therefore, all citations to CEQ regulations
in this environmental document refer to the 1978 regulations and the 1986 amendment, 51 Federal
Register 15618 (April 25, 1986).
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11 Purpose

The purpose of the proposed action is to increase the regional and intercity rail service capacity
of LAUS and to improve schedule reliability at LAUS through the implementation of a run-through
tracks configuration and elimination of the current stub end tracks configuration while preserving
current levels of freight rail operations, accommodating the planned HSR system in Southern
California, increasing the passenger/pedestrian capacity and enhancing the safety of LAUS
through the implementation of a new passenger concourse, meeting the multi-modal
transportation demands at LAUS.

1.2 Need

The need for the proposed action is generated by the forecasted increase in regional population
and employment; implementation of federal, state, and regional transportation plans (RTP) that
provide for increased operational frequency for regional and intercity trains; and introduction of
the planned HSR system in Southern California. Localized operational, safety, and accessibility
upgrades in and around LAUS will be required to meet existing demand and future growth.

1.3 Project Location and Study Area

The Build Alternative consists of infrastructure improvements in Downtown Los Angeles in the
vicinity of LAUS (Figure 1-1). LAUS is located at 800 Alameda Street in the City of Los Angeles,
California. LAUS is bounded by United States Highway 101 (US-101) to the south, Alameda
Street to the west, Cesar Chavez Avenue to the north, and Vignes Street to the east. The northern
Project limit is at North Main Street (Mile Post 1.18) and the southern Project limit is in the vicinity
of Control Point (CP) Olympic, south of Interstate 10 and Olympic Boulevard (Mile Post 142.70).

Figure 1-2 depicts the Project study area, which is generally used to characterize the affected
environment, unless otherwise specified, and provide a geographic context for the existing and
proposed infrastructure improvements at and within the vicinity of LAUS. 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 CP
Chavez and the area north of the platforms at the LAUS rail yard, from North Main Street
at the north to Cesar Chavez Avenue at the south. In the throat segment, all arriving and
departing trains are required to traverse through a complex network of lead tracks,
switches, and crossovers. Five lead tracks provide access into and out of the rail yard,
except for one location near the Vignes Street Bridge, where it reduces 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. The Garden Tracks (stub-end tracks where private train cars are currently stored)
are also located just north of the platforms. Land uses in the vicinity of the throat segment
are residential, industrial, and institutional.
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e Segment 2: Concourse Segment — This segment is between Cesar Chavez Avenue and
US-101 and includes LAUS, the rail yard, the East Portal Building, the baggage handling
building with associated parking areas and access roads, the ticketing/waiting halls, and
the 28-foot-wide pedestrian passageway with connecting ramps and stairways below the
rail yard. Land uses in the vicinity of the concourse segment are residential, commercial,
and public.

e Segment 3: Run-Through Segment — This segment is south of LAUS and extends east
to west from Alameda Street to the west bank of the Los Angeles River and north to south
from Keller Yard to CP Olympic. This segment includes US-101, the Commercial
Street/Ducommun Street corridor, Metro Red and Purple Lines Maintenance Yard
(Division 20 Rail Yard), BNSF Railway (BNSF) West Bank Yard, Keller Yard, the main line
tracks on the west bank of the Los Angeles River from Keller Yard to CP Olympic, and the
Amtrak lead track connecting the main line tracks with Amtrak’s Los Angeles Maintenance
Facility in the vicinity of 8th Street. Land uses in the vicinity of the run-through segment
are primarily industrial and manufacturing.

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 El 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.
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1.4 Project Alternatives

The EIS includes an evaluation of the No Action Alternative and one build alternative (Build
Alternative). The Build Alternative would include, but not be limited to, new lead tracks north of
LAUS (Segment 1: Throat Segment), an elevated throat and rail yard with concourse-related
improvements at LAUS (Segment 2: Concourse Segment), and 10 run-through tracks south of
LAUS (Segment 3: Run-Through Segment).

1.4.1 No Action Alternative

NEPA (40 CFR 1502.14(d)) requires federal agencies to include an analysis of “the alternative of
no action.” For NEPA purposes, the No Action Alternative is the baseline against which the effects
of implementing the Build Alternative is evaluated against to determine the extent of
environmental and community effects. For the No Action Alternative, the baseline year is 2016,
and the horizon year is 2040.

The No Action Alternative represents the future conditions that would occur if the proposed
infrastructure improvements and the operational capacity enhancements at LAUS were not
implemented. The No Action Alternative reflects the foreseeable effects of growth planned for the
area in conjunction with other existing, planned, and reasonably foreseeable projects and
infrastructure improvements in the Los Angeles area, as identified in planning documents
prepared by Southern California Association of Governments (SCAG), Metro, and/or Metrolink,
including the 2023 Federal Transportation Improvement Program (FTIP) (SCAG 2023), Final
2008 Regional Comprehensive Plan (SCAG 2008), and the 2020 RTP/Sustainable Communities
Strategy (SCS): Connect SoCal (SCAG 2020).

Conditions in the Project study area would remain similar to the existing condition, as described
below:

e Segment 1: Throat Segment — Trains would continue to operate on five lead tracks that
do not currently accommodate the planned HSR system. The tracks north of LAUS would
remain at the current elevation, and the Vignes Street Bridge and Cesar Chavez Avenue
Bridge would remain in place.

e Segment 2: Concourse Segment — LAUS would not be transformed from a stub-end
tracks station into a run-through tracks station, and the 28-foot-wide pedestrian
passageway would be retained in its current configuration. No modifications to the existing
passenger circulation routes or addition of vertical circulation elements (escalators and
elevators) at LAUS would occur.

e Segment 3: Run-Through Segment — Commercial Street would remain in its existing
configuration, and implementation of active transportation improvements would likely be
implemented along Center Street in concert with the Connect US Action Plan (Metro
2015). No modifications to the BNSF West Bank Yard would occur.

CALIFORNIA
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1.4.2 Build Alternative

The key components associated with the Build Alternative are summarized north to south below:

Segment 1: Throat Segment (lead tracks and throat track reconstruction) — The Build
Alternative 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 Build Alternative 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 trains
(Metrolink/Amtrak) and operations for HSR trains within a shared track alignment.
Regional/intercity and HSR trains would share the two western lead tracks in the throat
segment. The existing railroad bridges in the throat segment at Vignes Street and Cesar
Chavez Avenue would also be reconstructed. North of CP Chavez on the west bank of
the Los Angeles River, the Build Alternative also includes safety improvements at the Main
Street public at-grade railroad crossing (medians, restriping, signals, and pedestrian and
vehicular gate systems) to facilitate future implementation of a quiet zone by the City of
Los Angeles.

Segment 2: Concourse Segment (elevated rail yard and expanded passageway) —
The Build Alternative includes an elevated rail yard and expansion of the existing
28-foot-wide pedestrian passageway in Segment 2 of the Project study area (concourse
segment). The rail yard would be elevated approximately 15 feet. New passenger
platforms would be constructed on the elevated rail yard with associated vertical
circulation elements (stairs, escalators, and elevators) to enhance safety elements and
improve Americans with Disabilities Act (ADA) accessibility. Platform 1, serving the Gold
Line, would be lengthened, and elevated to optimize east to west passenger circulation.
The pedestrian passageway would be expanded at the current grade to a 140-foot width
to accommodate a substantial increase in passenger capacity with new functionally
modern passenger amenities while providing points of safety to meet applicable California
Building Code (CBC) and National Fire Protection Association (NFPA) 130 Standards for
Fixed Guideway Transit Systems. The expanded passageway and associated concourse
improvements would facilitate enhanced passenger circulation and provide space for
ancillary support functions (back-of-house uses, baggage handling, etc.), transit-serving
retail, and office/commercial uses while creating an opportunity for an outdoor,
community-oriented space with new plazas east and west of the elevated rail yard (East
and West Plazas). Amtrak ticketing and baggage check-in services would be enhanced,
and new baggage carousels would be constructed in a centralized location under the rail
yard. A canopy would be constructed over the West Plaza up to 70 feet in height, and two
design options are considered for canopies that would extend over the rail yard (Section
1.4.3).

Segment 3: Run-Through Segment (10 run-through tracks) — The Build
Alternative includes 10 new run-through tracks south of LAUS in Segment 3 of the Project
study area (run-through segment). The Build Alternative includes common rail
infrastructure from LAUS to the west bank of the Los Angeles River (vicinity of First Street
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Bridge) to support run-through tracks for both regional/intercity rail trains and HSR trains.
At the BNSF West Bank Yard, dedicated lead tracks for Amtrak trains and BNSF trains, in
combination with implementation of common rail infrastructure would result in permanent
loss of freight rail storage track capacity at the north end of BNSF West Bank Yard (5,500
track feet).

The Build Alternative would also require modifications to US-101 and local streets (including
potential street closures and geometric modifications); improvements to railroad signal, positive
train control (PTC), and communications systems; modifications to the Gold Line light rail platform
and tracks; modifications to the main line tracks on the west bank of the Los Angeles River;
modifications to the Amtrak lead track; addition of access roadways to the railroad right-of-way
(ROW); land acquisitions; addition of utilities; utility relocations, replacements, and
abandonments; and addition of drainage facilities/water quality improvements.

1.4.3 Rail Yard Canopy Design Options

Two design options for canopies over the elevated platforms in the rail yard are considered in
conjunction with the concourse-related improvements as part of the Build Alternative.

e Rail Yard Canopy Design Option 1 (individual canopies) — This design option would
include replacing the existing historic butterfly canopies with individual canopies above
each platform. New individual canopies would extend up to 25 feet above each platform
and would be similar in form to the existing butterfly canopies but sized to fit the widened
and lengthened platforms. Platform lengths would vary between 450 and 1,445 feet.
Platforms would be up to 30 feet wide.

e Rail Yard Canopy Design Option 2 (grand canopy) — This design option would include
replacing the existing historic butterfly canopies with a large grand canopy that would
extend up to 75 feet above the elevated rail yard platforms. The grand canopy would be
up to 1,500 feet long and wide enough to provide cover over all elevated platforms in the
rail yard.

1.5 Project Implementation Approach

The implementation of infrastructure improvements would generally occur in two main phases
that are evaluated as scenario years in the EIS: the interim condition and the full build-out
condition. The infrastructure improvements for each of these scenarios are described below.

1.5.1 Interim Condition (Phase A)

The interim condition (also referred to as Phase A) is when the run-through track infrastructure
south of LAUS and the associated signal modifications, property acquisitions, and civil/structural
improvements to facilitate new run-through service would be implemented. The interim condition
does not include new lead tracks north of LAUS, or the elevated rail yard and new
concourse-related improvements at LAUS. The interim condition aligns with a construction
completion date as early as 2026.

CALIFORNIA
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A summary of the proposed activities associated with the interim condition is provided below.

Acquire properties south of LAUS within the Project footprint.
Relocate utilities north and south of LAUS.

Acquire a portion of the BNSF West Bank Yard (majority north of First Street) and remove
5,500 feet of existing storage tracks at BNSF West Bank Yard.

Construct special track work and modify signal/communication infrastructure north of
LAUS.

Construct a run-through track ramp on the southern extent of Platform 4 at LAUS.
Construct a common viaduct/deck over US-101.

Construct a common embankment from Vignes Street to Center Street south of LAUS.
Construct common Center Street Bridge south of LAUS.

Construct common embankment or new common bridge from Center Street to Amtrak
Bridge south of LAUS.

Construct common Amtrak Bridge south of LAUS.
Construct Division 20 access road.

Construct common rail embankment on the west bank of the Los Angeles River (from
Amtrak Bridge to First Street Bridge).

Construct new dedicated lead tracks for BNSF freight trains and Amtrak trains.

Construct two run-through tracks from Platform 4 at LAUS to the main line tracks along
the west bank of the Los Angeles River.

Some embankments and/or bridges south of LAUS could be constructed in a phased manner.

1.5.2  Full Build-Out Condition (Phase B)

The full build-out condition (also referred to as Phase B) is when new lead tracks and the elevated
throat north of LAUS, along with the elevated rail yard and concourse-related improvements at
LAUS would be implemented. The full build-out condition aligns with a construction completion
date as early as 2031.

A summary of the proposed activities associated with the full build-out condition is provided below.

Construct new compatible lead tracks and reconstruct throat north of LAUS.

Construct new bridges over Vignes Street and Cesar Chavez Avenue north of LAUS.
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e Construct elevated rail yard, concourse-related improvements, and East/West Plazas at
LAUS.

¢ Construct remaining run-through tracks for regional/intercity rail operations on previously
constructed structures south of LAUS.

The full build-out condition includes the common rail infrastructure for the planned HSR system
that would be located throughout the Link US Project limits, including improvements at LAUS.
Operation of HSR trains would occur on two lead tracks north of LAUS, Platforms 2 and 3 and
associated Tracks 3 through 6 at LAUS, and on HSR run-through tracks supported by common
rail bridges and embankments south of LAUS. Operation of the planned HSR system is or will be
considered in CHSRA'’s environmental documentation for the Burbank to Los Angeles and Los
Angeles to Anaheim Project Sections.
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2.0

Report 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 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 would 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. The early
identification of these conditions would 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 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:

Literature Review — Public agencies were contacted to obtain relevant geotechnical and
geology reports for the 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, 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 within the Project study area.

Site Conditions — The existing site conditions present where infrastructure improvements
are proposed 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.

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

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

Recommendations — Recommendations for additional geotechnical investigations were
provided to better characterize the subsurface conditions where infrastructure
improvements are proposed and to confirm the preliminary findings of this report.

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

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 study 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 [CDMG] 1977).

o State of California Seismic Hazard Zones — Los Angeles 7.5 Minute Quadrangle (CGS
1999).

¢ Los Angeles County Tsunami Inundation Maps (CGS 2009).

e Geologic Compilation of Quaternary Surficial Deposits in Southern California, Los Angeles
30'x 60" Quadrangle (CGS 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/EIS, Run-Through Tracks Project (Caltrans and FRA
2005).

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

e Geotechnical Investigation Report Volume I, Southern California Rapid Transit District
[SCRTD], Metro Rail Project (Metro 1981).

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

e Temporary Tunnel Excavation Support by Chemical Grouting. Grouting Soil Improvement
and Geosynthetics Proceedings, GT Div. ASCE (Gularte et al. 1992).

e Geotechnical Engineering and Groundwater Study, Proposed Two Level Subterranean
Parking Garage and Four Story Office (Catellus Urban Development Corporation 1998).
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e Report of Phase | Environmental Site Assessment, Alameda District Plan (Cordoba
Corporation 1994).

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

e The Phase | Subsurface Investigation at the Metro Rail A-130 Corridor (Metro 1987a).
e The Phase Ill Subsurface Investigation at the Metro Rail A-130 Corridor (Metro 1987b).
o The Phase |V Subsurface Investigation at the Metro Rail A-130 Corridor (Metro 1987c¢).

e Geotechnical Investigation, Proposed West Campus Infrastructure Project, Los Angeles,
California, LOTBs (Catellus Urban Development Corporation 2003).

e Phase | Environmental Site Assessment and Limited Phase Il Testing Selected Portions
of the LAUS Property (TPG Capital, L.P. 2011).

Technical memoranda addressing specific design considerations, including preliminary seismic
design parameters for proposed improvements, the potential lowering of the intersection grade at
Commercial Street and Center Street, and potential effects on the Metro Red Line Tunnel due to
the proposed aerial structures, were also reviewed. The documents reviewed include the
following:

e Preliminary Draft Report for Seismic Design Parameters, Southern California Regional
Interconnector Project (SCRIP) (Metro 2015b).

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

e Draft Technical Memorandum Impact of Lateral Pile Loading on Red Line Tunnel, SCRIP
Project—Geotechnical Fatal Flaw Study (Metro 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, Appendix A).
In general, surface conditions across the Project study area 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 Project is located within
a mixed industrial-commercial use area. Metro owns most of LAUS, including train platforms, rail
tracks, and some nearby facilities. 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 and FRA 2005).

The HSB is east of Alameda Street and adjacent to the Metropolitan Water District Building. It
incorporates retail businesses, a 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 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 Gold 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.

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,
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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 proposed infrastructure improvements 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.

5.1.1 Los Angeles County Metropolitan Transportation Authority
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 (Metro 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 (Metro 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 study area 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 study area 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 Project footprint area slopes downward from north to south with
ground elevations ranging from about 295 to 274 feet above MSL. Based on the review of the
Geologic Compilation of Quaternary Surficial Deposits in Southern California (CGS 2012), the
Project footprint area is underlain by 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). Although not shown on the
published map, artificial fill (af) is anticipated within the Project footprint area related to the
construction of the existing structures and improvements.

6.2 Faulting and Seismicity

The review of available literature indicates there are no known active or potentially active faults
that have been mapped within the Project study area and the Project study area is not located
within an Alquist-Priolo Earthquake Fault Zone (see Exhibits 6-2 and 6-3 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 2016b),
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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Table 6-1. Nearby Faults

Distance from Site Moment
(Mile)? Magnitude®

Elysian Park (Upper)® 0.8 6.6
Hollywood 4.3 6.6
Puente Hills (Los Angeles)® 4.5 6.9
Raymond 4.6 6.7
Santa Monica 4.6 7.0
Verdugo 6.8 6.8
Newport Inglewood 8.4 7.2
Sierra Madre 11.0 7.2
Elsinore 11.6 6.9
Malibu Coast 16.7 6.6
Palos Verdes 17.7 7.2
San Gabriel 18.2 7.3
THUMS — Huntington Beach 19.6 6.6
Northridge Hills 19.3 6.4
Note:

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

b Caltrans 2016b

¢ Blind thrust fault: Mapped by Caltrans Acceleration Response Spectrum Online but not mapped by USGS and CGS
(Caltrans 2016b; USGS and CGS 2006)

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 Earth Mechanics, Inc. (Metro 2015b).
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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 study
area and the Project study area 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 Project location (CDMG 1977) (Exhibit 6-3 in Appendix A).

6.4.2 Seismic Ground Shaking

The 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 Project study area 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
(Catellus Urban Development Corporation 1998, 2003), 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 study
area. These layers would 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 and groundwater assumptions (see Section 6.6), the potential for
liquefaction and seismically induced settlement to occur within the Project study area 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 within the
Project study area is considered low. The liquefaction potential should be further evaluated during
the design phase of the Project, using site-specific information collected from future exploratory
borings.

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 Project study area and
the CGS Tsunami Inundation Map (CGS 2009), seiche and tsunami risks at the Project study
area are considered negligible.

6.5 Subsurface Earth Materials

The review of existing geotechnical data, geologic maps, reports, and other pertinent information
indicates the Project study 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 study 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 (Metro 1983). Generally, the thickness of
the young alluvium within the Project study area ranges from about a few feet to up to 85 feet.

The fill and younger alluvium deposits are underlain by the Puente Formation. 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 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. Near the platforms/tracks

CALIFORNIA
High-Speed Rail Authority 28 @ Metro




Link Union Station — Final EIS January 2026
Final Preliminary Geotechnical Report

and the concourse passenger areas, bedrock was generally encountered at approximately
elevation 200 feet MSL, which is about 95 feet below existing grade (Metro 1983). On the
southeast side of LAUS and east of the intersection of Commercial Street and Central Street,
bedrock is generally estimated at depths ranging from about 75 to 85 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 226 to 218 feet MSL. Other areas in the vicinity of
the Project study area encountered bedrock 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 (Catellus Urban
Development Corporation 2003). 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 (Metro
1983). Based on the review of the report performed by others (Caltrans 2010), the unconfined
compressive strength of the Puente Formation varies from about 50 to 750 pounds per square
inch (Caltrans 2010). The strength of cemented layers and concretions vary from 4,000 to
15,400 pounds per square inch (Caltrans 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 (Catellus Urban Development
Corporation 1998, 2003), but more recent measurements indicate a steady groundwater level
decline. The groundwater quality at the Project study area 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 and
FRA 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
regarding potential groundwater contamination. For a preliminary evaluation, a design
groundwater level of 35 feet bgs was considered in areas north of US-101 (from the station
platform area northward) and 25 feet bgs elsewhere.
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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 Project study area. Therefore,
the soils at the Project study area 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 (Metro 1981). Caltrans Corrosion Guidelines (Caltrans, 2021) 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 1,500 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 study area 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 (Metro 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
(Metro 1986). The subsurface soils within the Project study area would 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 study area is located north of the Union Station Qil Field. The LAUS
Run-Through Tracks Project Environmental Impact Report/EIS (Caltrans and FRA 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
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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, 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 action 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 effect on mineral resources would be attributed to the construction of the
proposed action.

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 Project study area is expected to have
variable potential for contamination. The J. Byer Group reported encountering methane and
hydrogen sulfide in their test wells near LAUS (Catellus Urban Development Corporation 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 (Metro 1986).
Additionally, previous problems had been encountered at the site when performing a pump test
related to entrained gases in the water (possibly methane), which may have been released by the
underlying Puente Formation (Metro 1986). 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 J. Byer Group report (Catellus Urban
Development Corporation 1998).

In addition, the area located south of Jackson Street and west of the Los Angeles River is mapped
as an abandoned oil field (Union Station Qil Field); consequently, bedrock could contain
hydrocarbon odor and stains (DOC 2023).

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 (Metro 1981).
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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 disulfide, and various others (Cordoba
Corporation 1994). Further studies (TPG Capital, L. P. 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 1st 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 (Metro
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 (Cordoba Corporation 1994; TPG Capital, L.P. 2011). In general, the site is affected
by volatile organic compounds from various sources, and nearby rail operation areas are affected
by petroleum hydrocarbons, lead, and semi-volatile organic compound. The report prepared for
the site determined that these areas affected by rail operations are generally limited to the upper
10 feet of materials below existing site grade (TPG Capital, L.P. 2011).

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 study area 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

71 Foundation Type

Based on the review of previous reports, anticipated loading characteristics of the proposed
improvements and the soil stratigraphy within the Project study area, a combination of shallow
foundations and deep (pile) foundations would 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 study area,
potential soil corrosion, and potential for encountering contaminated soils. Heavy column and wall
loads would 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, would 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 study area. 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 Presence of groundwater ranging from depths of about 14 to 48 feet bgs (corresponding
groundwater table elevations range from about 222 to 256 feet MSL) is anticipated at
LAUS.
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e Environmental concerns exist, given the presence of contaminated soils and groundwater
at LAUS.

e Corrosion potential of soils at LAUS is considered high.

e The effect 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).

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

¢ 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 Earth Mechanics, Inc. to evaluate the effect 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 Earth Mechanics, Inc. (Metro 2016a), the lowering of Commercial Street and
Center Street would not affect the structural integrity of the existing Metro Red Line Tunnel. In
addition, Earth Mechanics, Inc. did not identify any fatal flaws when evaluating the tunnel
performance under static and seismic conditions due to the proposed lowered grade (Metro
2016a).

Another analysis was performed (Metro 2016b) to evaluate the effect 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, Earth Mechanics, Inc. 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 pounds-force (kips) and 3,500 kips for the free-head and fixed-head conditions, respectively
(Metro 2016b). These results are considered preliminary, and further analysis would 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
US-101 Viaduct structure and where lead tracks 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 study area (Section 6.12).

Based on the existing Project study area conditions and the expected shallow depth to
groundwater, a combination of hollow stem auger and mud rotary drilling methods may be used.
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. Exploratory borings intended for the design of foundations and/or
subterranean structure should extend to a minimum depth of 100 feet or into bedrock, whichever
is shallower. The spacing of exploratory borings depends 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 US-101 Viaduct 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
denser 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 a combination of hollow stem auger and mud rotary drilling 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 Project study area 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 would
need to be reevaluated 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 design of the Project. The recommended
next steps are as follows:

¢ 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 would 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 would reduce the risk of encountering unexpected subsurface
conditions during the Project’s design phase.

o Provide mitigation alternatives for the identified constructability-related subsurface
conditions affecting the Project, as described in Section 7.2.

e During final design, prepare a final geotechnical report, incorporating new findings; refined
Project alternatives; and updated design recommendations, which would address soil
bearing capacity, earth pressures, seismic design parameters, foundation selection, and
recommendations to reduce adverse conditions.
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Link Union Station — Final EIS
Final Preliminary Geotechnical Report

As-Built Plans
Alameda Street Underpass, Bridge No. 53-0782

CALIFORNIA
High-Speed Rail Authority @ Metro
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Link Union Station — Final EIS
Final Preliminary Geotechnical Report

As-Built Plans
Los Angeles Street Overcrossing, Bridge No. 53-0629

CALIFORNIA
High-Speed Rail Authority @ Metro
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Link Union Station — Final EIS
Final Preliminary Geotechnical Report

As-Built Plans

Eastside LRT Project Bridge over HWY 101, Bridge
No. 53-2975

CALIFORNIA
High-Speed Rail Authority @ Metro
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Existing Geotechnical Boring Logs
ARCADIS, 2014
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High-Speed Rail Authority @ Metro



SOIL DESCRIPTION

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

9/30/2009 2:13 PM BY: POSENAUER, LISA

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

PLOTSTYLETABLE: PLTFULL.CTBPLOTTED:

17.0S (LMS TECH) PAGESETUP:

9/30/2009 2:13 PM ACADVER:

REF

A-1SAVED:

*OFF

PROJECTNAME: -—

CITY: SYRACUSE GROUP: ENV-141 DB: RCB PGL KEW PM: C. BECKER LYR:ON
IMAGES:

G:\ENVCAD\SYRACUSE\ACT\B0039759\0000\00001\DWG\39759N01.dwg LAYOUT:

XREFS:

TEST SYMBOLS

MC Moisture Content

GS Grain Size

AL Atterberg Limlts

SG Speclflc Gravity

DT Density Test

OG Organic Content

CN Consolidation

UU Unconsolidated Undrained Triaxial
CU Consolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

K  Permeabllity

PP Pocket Penetrometer in tons/ft2
CT Corrosivity Test

PID Photoionization Detector Reading
CA Chemical Analysis

KEY TO EXPLORATION LOGS

£ ARCADIS




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 Client: Los Angeles Metropolitan Transportation

Authority

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

Descriptions By: Brent Anderson

Location: MTA Metro
410 Center Street
Los Angeles, California

c
3 g
g Ll [ S . . -
o > cS|l=| o - | O Stratigraphic Description
= - 2|S|El 2|9 ]| o
T @ o |2]8]g|l 8 |9 | D
= =3 =% Q 2| n | ©
o € € 812 a | O <}
w I I g |28 Q1 3 | & @
o (%] (%] m|oa| 2 |D]|O
-0
_- Gravel and asphalt debris.
0.0
L SW
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 |15 ] ° GS, | sw
20 12 | 0.0 | MC,
L s DT | Ll -
" WELL GRADED SAND (0, 95, 5, 0), brown (10YR 4/3), dry, medium-grained, subangular.
B-01-10 | mcs |15 18 DS | sw
2.0 15 | 0.0
10 —— e — - —
12 WELL GRADED SAND WITH GRAVEL (14, 82, 4, 0), light brownish gray (10YR 6/2), dry, medium- to very coarse-
F GS grained, angular.
B-01-15 | mcs [15] 23 C ] sw
2.0 3 | 0.0 | MC,
L 15 DT el -
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; D
. ) SIS L ’ ate Depth  Elev.
ft/' = feet, NA = not applicable/available; ppm = parts per million ept e
30 NA
N 8/19/14
£2 ARCADIS = o o
Infrastructure - Water - Environment - Buildings (5, 95,0, 0) = %(gravel, sand, silt, clay) NA NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

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-01.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-01

Borehole Depth: 50 ft

— c
3 z
g Ll [ ° . . -
> c | ~ ° (&} Stratigraphic Description
[m] > (%]
= ~ 3| € - Q [9)
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o 1S IS S |3 o | O [}
w @ o g2 o ® | @ o}
o (%] (%] o] = |> o
17 WELL GRADED SAND (20, 80, 0, 0), dark yellowish brown (10YR 4/4), dry, medium- to very coarse-grained, angular.
B-0120 |mcs [15]%° sw
2.0 50 0.0
20 | —
. 25 . WELL GRADED SAND (16, 78, 6, 0), dark yellowish brown (10YR 4/4), dry, medium- to coarse-grained, subangular.
B-0126 | mcs 15|28 GS, | ow
20 30 MC,
L DT S _
Ll L. Poorly Graded GRAVEL, pulverized.
F K.
B-0130 | mcs |15 | 32 GS, | gp [:'m
20 23 | 32 | MC, s
L 30 DT S —
L g -
50 3% *:'® | Same as above.
B-01-35 | mcs |08 s GP
50
. 2.0 DT e o -
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; D
. Ve - ’ ate Depth  Elev.
ft/' = feet, NA = not applicable/available; ppm = parts per million ept e
; 30 NA
- 8/19/14
2 ARCADIS = for o
Infrastructure - Water - Environment - Buildings (5, 95,0, 0) = %(gravel, sand, silt, clay) NA NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

Project: LO492301.0000 Template:G:\Projects\LogPlot\Logs\LO490000\L0492301\0000\Idfx and dat temp...\boring_well HSA 2007 analytical USCS WL_25 ft per p
Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 2 of 3

Data File: B-01.dat



Client: Los Angeles Metropolitan Transportation Authority Well/Boring ID: B-01

Site Location: Borehole Depth: 50 ft

MTA Metro
410 Center Street
Los Angeles, California

2 £
© 5
g Ll [ ° . . L
a > |5 gl e 3 (&} Stratigraphic Description
= = o
z o 2 |28l 3|9| D
o g- g- 8 == = (%] o
w @ o e |la|a| § 8 3
a] n o |Elal@]| 2|30
L~ -
45 ‘' ® 1| 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 98 GP [- - -{ coarse-grained sand.
L0 20 Sl I R o _
27 O : O : * | 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 | 00 SP [ e e with some fine to coarse gravel, some larger rock fragments.
- 2.0 oo —
45
28 o : o : ¢ ] POORLY GRADED SAND (0, 100, 0, 0), dark gray (2.5Y 4/1), wet, coarse-grained, subangular to angular, compacted.
B-01-50 | mcs |08 | 55|00 SP oL,
- 20 otee
Bottom of boring at 50 ft bgs.
55
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; D
. ) SIS L ’ ate Depth  Elev.
ft/' = feet, NA = not applicable/available; ppm = parts per million ept e
j 30 NA
N 8/19/14
2 ARCADIS = o o

cture - Water - Environment - Buildings (5, 95,0, 0) = %(gravel, sand, silt, clay) NA NA NA

=Z_ = First Encountered Water O = Static Water btoc ft amsl

Infra

Project: LO492301.0000 Template:G:\Projects\LogPlot\Logs\LO490000\L0492301\0000\Idfx and dat temp...\boring_well HSA 2007 analytical USCS WL_25 ft per p
Data File: B-01.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 3 of 3



Rig Type: CME 75

Date Start/Finish: 8/26/14

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

Drilling Company: Jet Drilling

Sampling Method: CA Modified Split Spoon

Northing: NA Well/Boring ID: B-02
Easting: NA

Casing Elevation: NA Client: Los Angeles Metropolitan Transportation

Authority

Borehole Depth: 50 ft Location: MTA Metro

Borehole Diameter: 8.25" 410 Center Street
Surface Elevation: NA Los Angeles, California
Descriptions By: Ali Zafarani

. c
3 5
g Ll [ S . . -
o > cS|l=| o - | O Stratigraphic Description
= - 2|S|El 2|9 ]| o
T @ o |2]8]g|l 8 |9 | D
= =3 =% Q 2| n | ©
o € € 812 a | O <}
w I I g |28 Q1 3 | & @
o (%] (%] m|oa| 2 |D]|O
"° .
4" Asphalt at surface.
3' Concrete slab.
-5
7 WELL GRADED SAND (11, 82, 7, 0), pale brown (10YR 6/3), dry, fine- to coarse-grained, subrounded, fine to medium
i 42 | 0.0 gravel.
MCS 1.0 GS,
20
| B-02-9 20 MC ] I _
10
20 Same as above.
i 0.0
mcs o9 | 34 swW
2.0
| B-02-14 38 i _
15
12 SW Teel 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; D
. ) SIS L ’ ate Depth  Elev.
ft/' = feet, NA = not applicable/available; ppm = parts per million ept e
ﬁ-\ NA NA
N 8/26/14
A ARCADIS = fbe  flams
Infrastructure - Water - Environment - Bulldinas (5, 95, 0, 0) = %(gravel, sand, silt, clay)
Intras Ure jter - Enviror L G . NA o NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

Project: LO492301.0000 Template:G:\Projects\LogPlot\Logs\LO490000\L0492301\0000\Idfx and dat temp...\boring_well HSA 2007 analytical USCS WL_25 ft per p
Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 1 of 3

Data File: B-02.dat



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
3 5
g Ll [ ° . . -
a > cS|l~| o | T (&} Stratigraphic Description
= - 2|S|E|l 2|9 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o 1S € S |3 =) e} (@] [<]
L © © &" o | = © (2] o
o (%] (%] m|ja| 2 |D]| O
mcs o9 |2 |00|gg | sw
2.0 y
| B-02-19 28 MC _
20
B-02-23 09 27 GP |g| POORLY GRADED GRAVEL (66, 32, 2, 0), dark yellowish brown (10YR 4/4), dry, fine- to coarse-grained, fine gravel.
i MCS ’ = 0.0
2.0 505 e —
25
GS, b
| B-02-28 36 MC aP K | Same as above.
MCS W 0.0
2.0 0.5 50-5 o o |
30
00 40 : WELL GRADED SAND (5, 95, 0, 0), very dark gray (10YR 3/1), wet, fine- to coarse-grained, subangular, trace fine to
L B-02-33 0.7 SW ;
MCS A 1.7 medium gravel.
50-5'
20 B
35
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; Date Depth Elev
= feet, NA = not applicable/available; ppm = parts per million .
R NA NA
2 ARCADIS e = B
Infra ure - Water - Environment - Buildinas (5, 95, 0, 0) = %(gravel, sand, silt, clay)
Infrastructure - Water - Environment - Building , NA o NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

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-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
3 5
g Ll [ ° . . -
a > cS|l~| o | T (&} Stratigraphic Description
= - 2|S|E|l 2|9 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o 1S € 812 o | © [}
w @ o g2 Q| 3 |o ©
o (%] (%] m|ja| 2 |D]| O
45 o sameasabove. T TTToTTTmmmemTn -
| 13 Same as above.
Mcs 48 sw
2.0 0"
L B-02-39 50-2 e L _____ _
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
L 0.3 sw :
MCS 50-3" medium gravel and crushed rock.
20 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 silt.
i 45 | 0.0 P
MCS 1.2 SP o'
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; Date Depth Elev
ﬂ’\ feet, NA = not applicable/available; ppm = parts per million .
j NA NA
N 8/26/14
 ARCADIS = o o
Infrastructure - Water - Environment - Buildings (5,95, 0, 0) = %(gravel, sand, silt, clay) NA O NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

Data File: B-02.dat

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

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

Northing: NA
Easting: NA
Casing Elevation: NA

Borehole Depth: 5 ft
Borehole Diameter: 8"
Surface Elevation: NA

Descriptions By: Brent Anderson

Well/Boring ID: B-03

Client: Los Angeles Metropolitan Transportation
Authority

Location: MTA Metro
410 Center Street
Los Angeles, California

= £
®© 5
g Ll [ o . . -
o > |5 gl e g |9 Stratigraphic Description
= 2 O
T @ o |2]8]g|l 8 |9 | D
= =3 =% Q 2| n | ©
o € IS S 13 o O <}
w I @ g |28 Q1 | | & @
o (%] n || = |D]|O
o
POORLY GRADED SAND (0, 85, 15, 0), dry, fine grained, rounded.
i 0.0 SP
. 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 o NA NA
= ft bgs ft ams|
Infrastructure - Water - Environment - Bulldinas (5, 95, 0, 0) = %(gravel, sand, silt, clay)
IAras e ier nvirar | #) l NA o NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

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-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: 'I&o?hAn.?eles Metropolitan Transportation
uthority
Driller's Name: Gary Buss
Borehole Depth: 20 ft Location:
Drilling Method: Hollow Stem Auger : . an ocation: MTA Metro
— 9 Borehole Diameter: 8 410 Center Street
Rig Type: CME 75 Surfac_e I_Elevatlon. NA Los Angeles, California
Sampling Method: CA Modified Split Spoon Descriptions By: Brent Anderson
= £
o 3| w 2
Qo e 12 [) Q . . o
o > |5 gl e 3 (@] Stratigraphic Description
T @ o |2]|3|5|8|o|3
= =3 =% Q 2| n | ©
] £ E |8|3[al2 |83
a n o |Elalz| 3 [3]o0
o
S Q Decomposed brick mixed with fill, sand and trace fine gravel, metal debris.
I XOA
I XOA
- ‘ Q
XOA
L c QN
XOA
5
S Q Unknown fill objects impeading auger rods, concrete structure.
I XOA
QY
I XOA
QY
XOA
L ¢
XOA
10
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
=4 == ftbgs ft amsl
Infrastructure - Water - Environment - Buildings (5,95, 0, 0) = %(gravel, sand, silt, clay) NA o NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

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-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

Well/Boring ID: B-04

Borehole Depth: 20 ft

= £
o 3| =2
<% R ) [) Q . . o
a > |5 gl e 3 (&} Stratigraphic Description
T @ o |¢]13|8l%o]| B
= o <% Q Sl - |w s}
% £ E |8|8|lalel2]|3
a n v |Elalz| 3|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 Date Depth Elev.
&) NA NA NA
== ftbgs ft amsl
Infrastructure - Water - Environment - Buildings (5, 95,0, 0) = %(gravel, sand, silt, clay) NA NA NA
=Z_ = First Encountered Water = Static Water btoc ft amsl

Data File: B-02.dat

Date: 10/23/2014

Project: LO492301.0000 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: 2 of 2



Date Start/Finish: 8/22/14 - 8/25/14 Northing: NA Well/Boring ID: B-05
Easting: NA . . )
Drilling Company: Jet Drilling Casing Elevation: NA Client: 'I&o?hAn.?eles Metropolitan Transportation
uthority
Driller's Name: Gary Buss
Borehole Depth: 49 ft Location:
Drilling Method: Mud Rota : i fon: MTA Metro
— ry Borehole Diameter: 8 410 Center Street
Rig Type: CME 75 Surface Elevation: NA Los Angeles, California
Sampling Method: CA Modified Split Spoon Descriptions By: Brent Anderson (8/22)
James Gonzales (8/25)
= £
o 3| w 2
Qo e |2 [) Q . . s
o > |5 gl e 3 (@] Stratigraphic Description
T @ o |2]|3|5|8|o|3
= =3 =% Q 2| n | ©
& £ E |8(3lalzg[3]%s
a n w |Elala]| 2 |[3]0
—0
i =7+ ] POORLY GRADED SAND Fill (5, 95, 0, 0), brown (10YR 413), dry, medium dense, fine-grained, subrounded. -
MCS 1.5 SP
20 0.0 cT
| < B-05-5 B _
i " Concreteslav. T -
5 ++*| 'WELL GRADED SAND (25, 75, 0, 0), very dark gray (7.5YR 3/1), fine-to coarse-grained, subangular, organic matter
r present.
mMcs [12] © sw
2.0 10 | 00
L 10 B-05-10 _
—15
16 *.7.".] WELL GRADED SAND (2, 89, 9, 0), very dark brown (10YR 2/2), medium- to coarse-grained, subroundedto ~ -

£ ARCADIS

Infrastructure - Water - Environment - Buildings

Remarks:

ft/' = feet, NA = not applicable/available; ppm = parts per million
Drilled to 17.5 ft bgs on 8/22/14.

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

=Z_ = First Encountered Water O = Static Water

Water Level Data

amsl = above mean sea level; bgs = below ground surface; Dia. = diameter;

Date Depth  Elev.
NA NA
8/25/14 =~z ft bgs ft amsl
NA NA NA
btoc ft amsl

Project: LO492301.0000 Template:G:\Projects\LogPlot\Logs\LO490000\L0492301\0000\Idfx 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: Los Angeles Metropolitan Transportation Authority Well/Boring ID: B-05

Site Location: Borehole Depth: 49 ft

MTA Metro
410 Center Street
Los Angeles, California

. c
3 5
g Ll [ ° . . -
a > cS|l~| o | T (&} Stratigraphic Description
= - 2|S|E|l 2|9 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o 1S € S |3 =) e} (@] [<]
L © © &" o | = © (2] o
o (%] (%] m|ja| 2 |D]| O
MCS 15| 38 SW subangular, trace fine subangular gravel, trace silt.
2.0 0.0 sileiiee
B-05-19 s Gs B _
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 |31 SwW
2.0 0.0 OF 0
B-05-24 50 GS el o o o o o o o e o o e o e e o e e e e e e 2 _
25
e
MCS 0.0 WELL QRADED SAND (20, 80, 0, 0), very dark grayish brown (10YR 3/2), medium- to coarse-grained, subrounded, fine
B05-28 | 2.0 04 5081 ™ SW.|leletel] fomedumravel. o _____ _
30
MCS B0 00 NP -
B-05-33 2.0 075 5(‘:’03" SW |eielele Same as above.
~ 1 0.0 . _
35
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; D
. ) SIS L ’ ate Depth  Elev.
ft/' = feet, NA = not applicable/available; ppm = parts per million ept e
f%-.\. NA NA
i AR( AD S Drilled to 17.5 ft bgs on 8/22/14. 82514 =2 fthgs  famsl

cture - Water - Environment - Buildings (5, 95,0, 0) = %(gravel, sand, silt, clay) NA o NA NA

=Z_ = First Encountered Water O = Static Water btoc ft amsl

Infra

Project: LO492301.0000 Template:G:\Projects\LogPlot\Logs\LO490000\L0492301\0000\Idfx 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: 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

=Z_ = First Encountered Water O = Static Water

. c
3 5
g Ll [ ° . . L
a > cS|l~| o | T (&} Stratigraphic Description
= - 2|S|E|l 2|9 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o 1S € S |3 =) e} (@] [<]
L © © &" o | = © (2] o
o (%] (%] m|ja| 2 |D]| O
B-05-38 09 40 sw +7+7| WELL GRADED SAND (35, 65, 0, 0), very dark gray (10YR 3/1), medium- to coarse-grained, subrounded, fine to
r MCS . 0.0 medium gravel, rounded.
50-5" -
2.0 o 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
r silt.
mcs |15 |37 swW
20 48
45
B-05-48 28 Same as above.
Mcs |15 | 44 SW
2.0 49
Bottom of boring at 49 ft bgs.
50
55
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; D
. ) SIS L ’ ate Depth  Elev.
ft/' = feet, NA = not applicable/available; ppm = parts per million ept e
f%-.\. NA NA
i AR( AD S Drilled to 17.5 ft bgs on 8/22/14. 82514 =2 fthgs  famsl
Infrastructure - Water - Environment - Buildings (5,95, 0, 0) = %(gravel, sand, silt, clay) NA O NA NA
btoc ft amsl

Data File: B-05.dat

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

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 Well/Boring ID: B-06
Easting: NA

Casing Elevation: NA Client: Los Angeles Metropolitan Transportation

Authority

Borehole Depth: 49 ft
Borehole Diameter: 8.25"
Surface Elevation: NA

Descriptions By: Ali Zafarani

Location: MTA Metro
410 Center Street
Los Angeles, California

. c
3 5
g Ll [ S . . -
o > cS|l=| o - | O Stratigraphic Description
= - 2|S|El 2|9 ]| o
T @ o |2]8]g|l 8 |9 | D
= =3 =% Q 2| n | ©
o € € 812 a | O <}
w I I g |28 Q1 3 | & @
o (%] (%] m|oa| 2 |D]|O
"° .
MBS 4" Asphalt at surface.
. Aggregate Base Fill.
SwW
6" Concrete slab
-5 . -
16 WELL GRADED SAND (5, 95, 0, 0), brown (7.5YR 4/3), moist, fine- to coarse-grained, subrounded, fine to medium
i 0.0 SW gravel, trace silt.
mcs |15 |17
20
L B-06-9 21 0 _
10
_______________________________________________________ N
WELL GRADED SAND (5, 95, 0, 0), very dark gray (10YR 3/1), moist, medium- to coarse-grained, subangular, trace fine
MCS 0.45[50-5" SW gravel, trace pulverized cobbles
L B-06-13 20 0.0 O -
15
17 Ssw |-+ 5| WELLGRADED SAND (24, 72,4, 0), very dark grayish brown (10YR 3/2), dry, fine- o coarse-grained, subrounded, fine
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; D
. ) SIS L ’ ate Depth  Elev.
ft/' = feet, NA = not applicable/available; ppm = parts per million ept e
NA NA
N 8/25/14
£2 ARCADIS = s fan
Infrastructure - Water - Environment - Buildings (5,95, 0, 0) = %(gravel, sand, silt, clay) NA NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

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-06.dat

Page: 1 of 3

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




Client: Los Angeles Metropolitan Transportation Authority Well/Boring ID: B-06

Site Location: Borehole Depth: 49 ft

MTA Metro
410 Center Street
Los Angeles, California

= £
® 5
g Ll [ ° . . -
a > >|5|=l 2|3 &) Stratigraphic Description
T ; ) o | g_ 3] 8,
E s 2 [5(S]lele|al S
uj = E |lelalalg|@ | 8
a n w |Elalz| 3|3 ]| O
19 | 0.0 gravel.
cs. | g,
B-06-19 20 MC e il _
20
B-06-23 28 Same as above.
mMcs | 0.75[°0-3" SwW
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.
mes |12 |38 |%° sw
2.0 ’ GS,
B-06-29 42 MC | el _
30
30 Same as above.
mes |12]3]°%° sw
2.0 . 5
B-06-34 43 e _
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
{ ARCAD S 82514 = ftbgs  framsl

cture - Water - Environment - Bulldings (5, 95, 0, 0) = %(gravel, sand, silt, clay) NA o NA NA

=Z_ = First Encountered Water O = Static Water btoc ft amsl

Infra

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

= £
® 5
g Ll [ ° . . -
a > |5 gl 2|38 &) Stratigraphic Description
2 = (3)
T @ o |€]18]g]l 3|9 ]| >
= Q. Q. Q Sl rF|lw i)
o IS c o |3 I o (@] o
L © © &" o | = © (2] o
o (%] (%] o] = |> o
No Recovery.
MCS 0.0
2.0
40
| B-0643 g/l(():s 0.45[50-5"| 0.0 SwW
— 45
40 WELL GRADED SAND (5, 95, 0, 0), black (10YR 2/1), wet, fine- to coarse-grained, subrounded, trace medium gravel.
i 4 | 21 swW
MCS 1.35
2.0
L B-06-48 50
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.
ﬂ’-.\. NA NA
) ARCADIS S b e
Infrastructure - Water - Environment - Buildings (5,95, 0, 0) = %(gravel, sand, silt, clay) NA NA NA
=Z. = First Encountered Water O = Static Water btoc ft amsl

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-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

Rig Type: CME 75

Drilling Method: Hollow Stem Auger

Sampling Method: CA Modified Split Spoon

Surface Elevation: NA

Northing: NA Well/Boring ID: B-07
Easting: NA

Casing Elevation: NA Client: Los Angeles Metropolitan Transportation

Authority

Borehole Depth: 50 ft bgs
Borehole Diameter: 8"

Location: MTA Metro

410 Center Street

Los Angeles, California
Descriptions By: Brent Anderson

2 €
o 3| w 2
Qo e |2 0] Q . . s
o > |5 gl e g |9 Stratigraphic Description
T o e [2|3|g|B|o]|3
= =3 =% Q 2| n | ©
i £ E |8|3[al2 |83
a] n o |Elalz| 2 |2]0
-0
i sw
SAND Fill and asphalt debris.
B-07-5 MCS 0.5 0.0 SwW '_ WELL GRADED SAND (5, 95, 0, 0), dark reddish brown (5YR 3/2), dry, fine- to very coarse-grained, subangular.
-5 e 2.0 R e i e i e -
i Vatulnialuintuintetuteiute sttt A
GS, ~~t WELL GRADED SAND (12, 79, 9, 0), dark reddish brown (5YR 3/2), dry, fine- to very coarse-grained, subangular, poor
MCS 0.25(50-3"] sSwW : recovery.
L B07-10 | 55 MC | SW el Oy _
" WELL GRADED SAND (29, 66, 5, 0), brown (10YR 5/3), dry, fine- to coarse-grained, angular.
mcs |15 |17 sw
20 20 | 00 GS’
. B-07-15 MC ] _
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; Date Depth Elev
ﬁ’\ feet, NA = not applicable/available; ppm = parts per million .
R 28 NA
2 ARCADIS e = o Yo
Infrastructure - Water - Environment - Buildings (5, 95,0, 0) = %(gravel, sand, silt, clay) NA NA NA
= First Encountered Water O = Static Water btoc ft amsl
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-07.dat Date: 10/28/2014 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-07

Borehole Depth: 50 ft bgs

. c
3 5
g Ll [ ° . . L
a > cS|l~| o | T (&} Stratigraphic Description
= - 2|S|E|l 2|9 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o 1S € S |3 =) e} (@] [<]
L © © &" o | = © (2] o
o (%] (%] m|ja| 2 |D]| O
25 WELL GRADED SAND (7, 88, 5, 0), dark reddish brown (5YR 3/2), dry, fine- to coarse-grained, subrounded.
mcs |15 | 28 Gs | sw
2.0 35 | 0.0 !
L 50 B-07-20 MC e I _
F Dt e e e e -
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 5051 0.0 SW to coarse gravel, trace crushed rock, mica.
o5 B-0725 | 20 el R I C oty _
R = I T == ST T T T -
28 - - { POORLY GRADED GRAVEL (53, 41, 6, 0), very dark gray (10YR 3/1), wet, medium- to coarse-grained, subrounded,
r .1 fine to medium gravel.
mMcs |15 | 47 Gs | &P | m]
2.0 ’ ol
40
L 5 B-07-30 MC o IS _
| o | Borso | MCS 04 J5O8 GP |m.:f Sameasabove satwaled . _
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; D
. ) SIS L ’ ate Depth  Elev.
ft/' = feet, NA = not applicable/available; ppm = parts per million ept e
j 28 NA
N 8/21/14
2 ARCADIS = o o
Infrastructure - Water - Environment - Buildings (5, 95,0, 0) = %(gravel, sand, silt, clay) NA o NA NA
= First Encountered Water O = Static Water btoc ft amsl

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

Borehole Depth: 50 ft bgs

Well/Boring ID: B-07

=Z_ = First Encountered Water O = Static Water

— c
3 z
g Ll [ ° . . -
a > cS|l~| o | T (&} Stratigraphic Description
= - 2|S|E|l 2|9 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o € € S |3 =) o (@) o
L © © &" o | = © (2] o
o (%] (%] o] = |> o
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| 0.0 SwW subangular, fine to coarse gravel.
L 40 B-07-40 - e e _
20 t+7+"4 POORLY GRADED SAND (0, 100, 0, 0), dark gray (10YR 4/1), wet, fine-grained, subangular.
mcs |15 |38 sP [,
2.0 0.0 0590
50 5670
L 45 B-07-45 _ 0O | _
14 . WELL GRADED SAND (5, 95, 0, 0), dark gray (10YR 4/1), wet, fine- to medium-grained, subangular.
mcs |15 |20 SwW
2.0
L 5o B-07-50 20
Bottom of boring at 50 ft bgs.
— 55
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; D
. Ve - ’ ate Depth  Elev.
ft/' = feet, NA = not applicable/available; ppm = parts per million ept e
; 28 NA
- 8/21/14
2 ARCADIS = for o
Infrastructure - Water - Environment - Buildings (5,95, 0, 0) = %(gravel, sand, silt, clay) NA NA NA
btoc ft amsl

Data File: B-07.dat

Date: 10/28/2014 Created/Edited by: Geoff Bishop

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

Page: 3 of 3



Date Start/Finish: 8/21/14

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

Rig Type: CME 75

Sampling Method: CA Modified Split Spoon

Drilling Company: Jet Drilling

Northing: NA
Easting: NA
Casing Elevation: NA

Borehole Diameter: 8"
Surface Elevation: NA

Borehole Depth: 44 ft bgs

Descriptions By: Brent Anderson

Well/Boring ID: B-08

Authority

Location: MTA Metro
410 Center Street
Los Angeles, California

Client: Los Angeles Metropolitan Transportation

— c
3 g
g Ll [ o . . -
o > cS|l=| o - | O Stratigraphic Description
= - 2|S|El 2|9 ]| o
T @ o |2]8]g|l 8 |9 | D
= =3 =% Q 2| n | ©
o 1S € S 13 ) o (@] o
w © T AR s | ® o}
o (%] (%] || = |D]|O
0
B.08.5 MCS |05 00 SP |-+ +-{ POORLY GRADED SAND Fil (5, 95, 0, 0), brown (10YR 4/3), dry, fine-grained, subrounded.
-5 e 2.0 i e e e e -
9
14
Mcs | 1.5
2.0 20 | 00 GS,
L B-08-10 MC
20
mcs |15 |23
20 0.0
40
L 15 B-08-15

= ARCAD

S

Infrastructure - Water - Environment - Buildings

Remarks:
amsl = above mean sea level; bgs

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

=Z_ = First Encountered Water

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

Water Level Data

= below ground surface; Dia. = diameter; Date Depth Elev.
30 NA
82114 == 4 bgs ft amsl
NA 0 NA NA
O = Static Water btoc ft amsl

Project: LO492301.0000 Template:G:\Projects\LogPlot\Logs\LO490000\L0492301\0000\Idfx and dat temp...\boring_well HSA 2007 analytical USCS WL_25 ft per p
Data File: B-08.dat

Date: 10/23/2014

Created/Edited by: Geoff Bishop

Page: 1 of 3




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

Site Location: Borehole Depth: 44 ft bgs

MTA Metro
410 Center Street
Los Angeles, California

= £
o 3| =2
<% R ) [) Q . . o
a > |5 gl e 3 (&} Stratigraphic Description
= 2 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
% £ E |5|2|lal e8]
a n v |Elalz| 3|3 ]| O
26 WELL GRADED SAND (43, 52, 5, 0, reddish brown (5YR 4/3), dry, medium- to coarse-grained, fine subrounded gravel.
mcs |15 | 32 Gs | sw
2.0 0.0 ! o .
L 50 B-08-20 40 MC B _
43 o0 Crshedmicaceous rock. T -
Mcs oo | | GS, | sw |10
L s B-08-25 | 20 50-5 o N P _
.| 0.0
MCS | 0.25[50-3 SW
L 30 B-08-30 20
MCS | 0.4 [50-5" SW
L 35 B-08-35 20
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.
i 30 NA
A ARCADIS = T T

cture - Water - Environment - Buildings (5, 95,0, 0) = %(gravel, sand, silt, clay) NA NA NA

=Z_ = First Encountered Water O = Static Water btoc ft amsl

Infra

Project: LO492301.0000 Template:G:\Projects\LogPlot\Logs\LO490000\L0492301\0000\Idfx and dat temp...\boring_well HSA 2007 analytical USCS WL_25 ft per p
Data File: B-08.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-08

Borehole Depth: 44 ft bgs

c
< =
g Ll [ % . . -
a > cS|l~| o | T (&} Stratigraphic Description
= - 2|S|E|l 2|9 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o 1S € 812 o | © [}
w @ o g2 Q| 3 |o ©
o (%] (%] m|ja| 2 |D]| O
20 POORLY GRADED SAND (15, 85, 0, 0), very dark gray (10YR 3/1), wet, medium- to coarse-grained, subrounded.
mcs |15 |25 SP
2.0 o 0.0
50-3'
L 40 B-08-40 | T T bttt e e e _
Bottom of boring at 44 ft bgs due to refusal.
45
50
55

ARCAD

Infrastructure - Water - Environment - Buildings

S

Remarks:

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)

=Z_ = First Encountered Water

O = Static Water

Water Level Data

Date Depth  Elev.
30 NA
8/21/14 <= ft bgs ft amsl
NA NA NA
btoc ft amsl

Data File: B-08.dat

Date: 10/23/2014

Project: LO492301.0000 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: 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 Well/Boring ID: B-09
Easting: NA
Casing Elevation: NA

Surface Elevation: NA

Client: Los Angeles Metropolitan Transportation
Authority

Borehole Depth: 45 ft bgs
Borehole Diameter: 8"

Location: MTA Metro

410 Center Street

Los Angeles, California
Descriptions By: Brent Anderson

2 €
o 3| w 2
Qo e |2 0] Q . . s
o > |5 gl e g |9 Stratigraphic Description
T @ o |2]|3|5|8|o|3
= =3 =% Q 2| n | ©
& £ E [815lal2 (3|3
a n w |Elala]| 2 |[3]0
-0 T
SP . : = : =] POORLY GRADED SAND Fill (0, 90, 10, 0), dark yellowish brown (10YR 3/4), dry, fine- to medium-grained,
°.°.°] subrounded.
- [T T T T T T T T T T T T T T T T T o ——— oo - - A
GS, .—— =1 POORLY GRADED SAND (6, 93, 1, 0), dark yellowish brown (10YR 3/4), dry, fine- to medium-grained, subangular to
B-09-5 MCS 0.5 0.0 { MC SP |,*.*.9 angular.
-5 2.0 B e e e e e -
9 :- : -: Same as above, increased silt (0, 90, 10, 0).
B09-10 | Mcs 15[ 12|00 sp |*atae
20 25 DS el
10 _———}-—_——_—_ - —
16 WELL GRADED SAND (17, 79, 4, 0), brown (10YR 5/3), dry, fine- to coarse-grained, subangular, trace fine gravel.
B-0915 | MCs [15]|2®|oo]|gg | sw
20 ’
24
15 MC _________________________________________________________ -
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.
R 35 NA
2 ARCADIS s = T Vo
Infrastructure - Water - Environment - Buildings (5, 95,0, 0) = %(gravel, sand, silt, clay) NA o NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl
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-09.dat Date: 10/23/2014 Created/Edited by: Geoff Bishop Page: 1 of 3



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

Site Location: Borehole Depth: 45 ft bgs

MTA Metro
410 Center Street
Los Angeles, California

— c
3 z
g Ll [ ° . . L
a > cS|l~| o | T (&} Stratigraphic Description
= - 2|S|E|l 2|9 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o € € S |3 =) o (@) o
L © © &" o | = © (2] o
o (%] (%] o] = |> o
27 Same as above.
B-0920 | Mcs |15 ] 18] 00 sw
2.0 27 :
- 20 R —
20 WELL GRADED SAND (4, 92, 4, 0), brown (10YR 5/3), dry, fine- to coarse-grained, subangular.
B0925 | Mcs [15[ 25 |oo]|gg | sw
2.0 g
33
—25 MC _________________________________________________________ -
20
B-0930 | Mcs |15 ]3] o0 sP [0,
20 3
— 30 — | O —
41 :- : -: POORLY GRADED SAND (20, 73, 7, 0), yellowish brown (10YR 5/6), wet, medium- to coarse-grained, subrounded.
B-0935 | Mcs [15]50|oo]|gg | P [t.c.
20 ) 52000
50 57070
— 35 MC D S g -
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; Date Depth Elev.

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

2 ARCADIS o

cture - Water - Enviranment - Buildings

(5, 95, 0, 0) = %(gravel, sand, silt, clay)
NA 0 NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

Infra

Project: LO492301.0000 Template:G:\Projects\LogPlot\Logs\LO490000\L0492301\0000\Idfx and dat temp...\boring_well HSA 2007 analytical USCS WL_25 ft per p
Data File: B-09.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-09

Borehole Depth: 45 ft bgs

. c
3 5
g Ll [ ° . . -
a > cS|l~| o | T (&} Stratigraphic Description
= - 2|S|E|l 2|9 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o 1S € S |3 =) e} (@] [<]
L © © &" o | = © (2] o
o (%] (%] m|ja| 2 |D]| O
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 1 0.0 sw and coarse gravel.
20 50-3 .
— 40 | U M M M M —
20 . Same as above, increased gravel (25, 75, 0, 0).
B-0945 | mcs |1.25] 20 | 00 sw
2.0 50.3"
45
Bottom of boring at 45 ft bgs due to sheared rod.
50
55

Infras

2 ARCAD

ructure - Water - Environment - Buildings

S

Remarks:
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)

=Z_ = First Encountered Water O = Static Water

Water Level Data

Date Depth  Elev.
35 NA
8/20/114 <= ft bgs ft amsl
NA NA NA
btoc ft amsl

Data File: B-09.dat

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

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

Page: 3 of 3



Date Start/Finish: 8/29/14 Northing: NA Well/Boring ID: B-10
Easting: NA . . )
Drilling Company: Jet Drilling Casing Elevation: NA Client: 'I&o?hAn.?eles Metropolitan Transportation
uthority
Driller's Name: Gary Buss
Borehole Depth: 50 ft bgs Location:
Drilling Method: Hollow Stem Auger : = ocation: MTA Metro
— 9 Borehole Diameter: 8 410 Center Street
Rig Type: CME 75 Surface Elevation: NA Los Angeles, California
Sampling Method: CA Modified Split Spoon Descriptions By: Brent Anderson
= £
o 3| w 2
<% e 12 [) Q . . o
o > |5 gl e 3 <‘.J) Stratigraphic Description
T @ o |2]8]g|l 8 |9 | D
= =3 =% Q 2| n | ©
& £ E |8(3lalzg[3]%s
a n v |Elalz| 3 |[3]O0O
—0
_ .} POORLY GRADED SAND WITH GRAVEL (50, 50, 0, 0), dark yellowish brown (10YR 4/4), cry, medium-grained sand,
B-10-5 MCS 0.5 0.0 | MC, SP fine to coarse gravel.
-5 2.0 DS i e e e -
24 E: X I POORLY GRADED GRAVEL (54, 39, 7, 0), pale brown (10YR 6/3), dry, fine- to medium-grained, subrounded. -
B-10-10 | Mcs [ 15[ 32|00 ag Gp | m]
2.0 a2 ot
10 . - —
20 | Sameas above, increasing grain sie. -
B-10-15 | Mcs |15 | 28] o0 GP
2.0 34
<15 ! ¢  $P+ | I --——t - 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.
= g ft amsl
Infrastructure - Water - Environment - Buildings (5, 95,0, 0) = %(gravel, sand, silt, clay) NA o NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

Data File: B-10.dat

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

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 5
g Ll [ ° . . -
a > cS|l~| o | T (&} Stratigraphic Description
= - 2|S|E|l 2|9 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o 1S € 812 o | © [}
w @ o g2 Q| 3 |o ©
o (%] (%] m|ja| 2 |D]| O
I I oot T oo T -
25 - -{ POORLY GRADED GRAVEL (58, 38, 4, 0), light brownish gray (2.5Y 6/2), dry, medium- to very coarse-grained,
r 28 GS ..l subrounded.
B-10-20 MCS 1.5 0.0 MC’ GP TR
2.0 44 .
—20 | I M M —
33 WELL GRADED SAND (15, 85, 0, 0), light yellowish brown (2.5Y 6/3), slightly moist, fine- to very coarse-grained,
r subangular.
B-1025 | Mcs |15 ] 45|00 sw
20 30
- T [ [ S e e [ S B i
30 °
B-10-20 | mcs |15 ] % | oo ﬁg sP[*.t.e
20 40
— 30 | M MM
20 °+*+."qd POORLY GRADED SAND (32, 60, 8, 0), dark gray (7.5YR 4/1), wet, medium-grained, subrounded. 30% fine to coarse
L GS *e%e"{ gravel
B-1035 | Mcs |15 ] 25|00 ve | sP 26000
20 38
— 35 D S g
Remarks: Water Level Data
amsl = above mean sea level; bgs = below ground surface; Dia. = diameter; D
. ) SIS L ’ ate Depth  Elev.
ft/' = feet, NA = not applicable/available; ppm = parts per million ept e
j 31 NA
N 8/29/14
2 ARCADIS = T o
Infrastructure - Water - Environment - Buildings (5, 95,0, 0) = %(gravel, sand, silt, clay) NA O NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

Data File: B-10.dat

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

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

. c
3 £
g Ll [ ° . . L
a > cS|l~| o | T (&} Stratigraphic Description
= - 2|S|E|l 2|9 o
T @ o |€]18]g]l 3|9 ]| >
= o <% Q Sl - |w s}
o 1S IS 812 =) e} (@] [<]
L © © &" o | = © (2] o
a » (%] m|ja| 2 |D]| O
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 |+ « »
20 50-3" %%
— 40 B S g -
50 0 : 0 : *] Same as above, 5% medium gravel.
B-10-45 MCS 0.8 0.0 SP [e o
20 50-4" Telel
45 R —
50 O : O : * | Same as above, slight increase in grain size.
B-10-50 MCS 0.9 0.0 SP e o o
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; D
. ) SIS L ’ ate Depth  Elev.
ft/' = feet, NA = not applicable/available; ppm = parts per million ept e
Y 31 NA
2 ARCADIS e = B
Infra ure - Water - Environment - Buildinas (5, 95, 0, 0) = %(gravel, sand, silt, clay)
Infrastructure - Water - Environment - Building , NA o NA NA
=Z_ = First Encountered Water O = Static Water btoc ft amsl

Project: LO492301.0000 Template:G:\Projects\LogPlot\Logs\LO490000\L0492301\0000\Idfx and dat temp...\boring_well HSA 2007 analytical USCS WL_25 ft per p
Data File: B-10.dat

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




Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Caltrans (Undated)

CALIFORNIA
High-Speed Rail Authority @ Metro
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Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Caltrans, 1954

CALIFORNIA
High-Speed Rail Authority @ Metro
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Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Caltrans, 2004

CALIFORNIA
High-Speed Rail Authority @ Metro
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.0G OF TEST BOR.NG

PROJECT: 148-4046 DATE:Nov. 18, 1992
BORING NO.: 1 , T ELEV.:265’
BORING LOCATION: 124” W/0 N. Myers St. & 76” S/0 SCF E. 1st St.
DRILL RIG TYPE:CME-75 HT using 8" diameter hollow stem augers
DRILLER:Cooksey LOGGER:C. Kunesh ENGINEER: Yew/Adams
DEPTH TO STANDING WATER:none DEPTH TO WATER SEEPAGE:none

ELEVRTION S0IL, SYME0LS Standard Pen. Readings
SENFLER SYEOLS uscs Field Description 1ot 6° ~ 2nd 6= ~ Brd 6°
ﬁﬁ—ra F—— 'BP"'EFBM&"ﬁHbFT%'§F&Hé&"éaﬁa"ﬁi%ﬁ"géid&ff
+ [ ] Trace of silt. Moist and dense.
2685 fh 8 85 -9
Sl M SN ILtghE broun €8 tan, well graded sand | & s 3 s 10

SM Jwith silt, granitic gravel and
cobbles. Dry to moist and dense.

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

Sa-is T-F ISP |Uight brown ‘to tan poorly graded 'sand’ | 1 7 14 s 19
T N SM (with s11t and gravel. Gravel content
ranges from B4 to 42% . Moist and

dense to very dense.

248 ——25 ﬂ 28 /s 2B / 24
zas1-30 ,Lﬂ: Al

Baring

Cantinusee

CITY OF LOS ANGELES - STANDARDS DIVISION

-



-O0G OF TEST BOK .NG

PROJECT: 148-4846 DATE:Nov. 18, 13992
BORING NO.: 1 T ELEV.:265’
BORING LOCATION: 124’ W/0 N. Myers St. & 76” S/0 SCF E. 1st St.
DRILL RIG TYPE:CME-75 HT using 8" diameter hollow stem augers
DRILLER: Cooksey LOGGER:C. Kunesh ENGINEER: Yew/Rdams

DEPTH TO STANDING WATER:none DEPTH TO WATER SEEPAGE:none

ELEVATION BOIL_SYMBOLS Standard Pen. Readings
SHNFLER SYBOLS | uscs Field Description tst 6 ~ 2nd 6" ~ 3rd 6°

Loaie me N ﬂ SP- [Light brown to tan poorly graded sand| 13 .~ 31 ., 4

+ S ) SM Jwith silt and gravel. Gravel content

L is 41 %. Moist and dense to very

dense.

=T h 5B € 5 - / -

L = =

/F No Water

CITY OF LOS ANGELES - STANDARDS DIVISION




~0G OF TEST BOK_NG

PROJECT: 148-4046 DATE:Nov. 13, 1992
BORING NO.: 2 ~ ELEV.:250°
BORING LOCATION: WsS L.A. River channel, below 1st St. Bridge
DRILL RIG TYPE:CME-75 HT using 8° diameter hollow stem augers
DRILLER:Cooksey LOGGER:C. Kunesh ENGINEER: Yews/Rdams
DEPTH TO STANDING WATER:none DEPTH TO WATER SEEPAGE:none

ELEVATION BOIL SYHEOLS Standard Pen. Readin
SUPCER Syeas | uscs Field Description st 6" / 2nd & /argas'
250 ——0 — [ V=L -7 o AARASLLLARLRARLLALARERLES
T TH3 T|5P-"|Brown to rusty ‘brown poorly graded
T BN SM |sand with silt and gravel. Gravel
1 content Is 29%. Molst and dense.
1 Encountered granitic cobbles from 4*
T FEE to 18°.
245-4-5 H B <+ 28 + 31
T [ U= Brown ¥o Fusty brown well graded s s@ o=
T Py GM |gravel with silt, sand and granitic

$1%: cobbles. Sand content is 31% . Moist
H75 % and dense.

el

No Water

CITY OF LOS ANGELES - STANDARDS DIVISION




.OG OF TEST BOK NG

PROJECT: 140~4046 DATE:Nov. 17, 1992

BORING NO.: 2A T ELEV.:25@’

BORING LOCATION: W/S River channel, below 1ist St. Bridge, 17’ Ns/O T.H. 2
DRILL RIG TYPE:CME-75 HT using B" diameter hollow stem augers
DRILLER:Cooksey LOGGER:C. Kunesh ENGINEER: Yew/Adams

DEPTH TO STANDING WARTER:none DEPTH TO WATER SEEPAGE:none

Standard Pezn. Readings

JeLevaTon SOIL_SYMBOLS
SANPLER uscs Fleld Description let 6° ~ 2nd &~ ~ 3rd &

SYMBOLS
DEFTH AND BLOMWS/INCHES

258 ——0 —— N R VLl = o oA R A RCRLLL U DL R TII LIS CLRIITAPE

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

T T F TSP~ {Brown o rusty brown poorly graded

A F SM |[sand with sllt and gravel. Gravel
content is about 29%Z . Moist and
Hdense. Encountered cobbles from 4’ to

8’.

,IJJ i
No Water

CITY OF LOS ANGELES - STANDARDS DIVISION
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Legend:

Symbol: Description: Symbol: Description:

..... Paorly graded sand with gravel. Trace
""" of sllt.

.....

.....

Well graded sand
with silt, granitic gravel and

caobbles.

Poorly graded sand . ....] PCC.
with silt and gravel, Loooo

i

i i Well graded

]Egg gravel with silt, sand and granitic
i cabbles.

& n_ B %

Representative Water at depth indicated
sample (disturbed) during drilling

n||||1

Depth to perched water Rig refusal or
end of boring

Notes:

1. Explnratorg borings were drilled on November 13, 17, & 18, 1992 with a
CME-?S HT dr1ll rig using 8" dlameter nollow stem augers.,

2. Free water was not encountered during the drilling of this project.

3. The boring locations and elevations were provided by Geotechnical
Services.

4. Abbreviations used on logs: HT = high torque

N/0 = north of NCF = north curb face C/L = center line

S70 = south of SCF = south curb face BCR = begin curb return
E/0 = east of ECF = east curb face PL = property line

W/0 = west of WCF = west curb face ELEV. = elevation

OVA = organic vapor analyzer LEL = lower explosive limit

AC = asphalt concrete PCC = Portland cemeni concrete

S. A maximum blow count value of 75 per 6 inch increment was used for
the Standard Penetration Test.

Pro ject No. 14B-4846

CITY OF LOS ANGELES - STANDARDS DIVISION
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LOG OF TEST BORIN"™

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

BORING NO.: 3 ELEVATION: 265' DRILLING DATE: January 21, 1993

BORING LOCATION: 25' N/O NCF 1st St. frontage road & 46' W/O ECE Center St.
DRILL RIG TYPE: CME-75HT using 8" diameter hollow stem augers

DEPTH TO STANDING WATER: none DEPTH TO WATER SEEPAGE: none
DRILLER: Cooksey LOGGER: C. Kunesh ENGINEER: B. Adams
ELEVATION / SOIL SYMBOLS, ; .
SAMPLER SYMBOLS | USCS Field Description Moigtee | Dbnsty
DEPTH (ft) AND BLOWS/INCHES c
#1e ...} .10 AC pavement in good condition. T
] SM Brown silty sand. Few gravels and red brick
T e fragments. Fill material to 2.5'. Moist. Color changes
4 = to light brown at 2.5°.
260 ——5 "
+ ’ "ML | Brown silt. Little amount of clay. Moist and firm,
Ul i B aa . S L, R S N N 5 feee e B 6.3 107
c SwW Gray well graded sand. Few granitic gravel. Moist and
1 dense. Moisture decreasing with depth.
1 3.7 116
C2 )P Encountered a 1' lense of poorly graded gravel with 2.5 120
- sand at 15°.
l T[M | Browngray s Lt some e snd. Moistand | 161 | 98
[ ISW | Gray-brown well graded sand with silt and gravels,
#4520 Gravel is granitic. Moist and dense. 2.6 119
T Encountered a 1' poorly graded sand lense at 22'. 2.6 o
240 125 3.2 118
L 31 115
235730 2.1 126
T No Water
230 35

CITY OF LOS ANGELES - STANDARDS DIVISION




DEPTH TO STANDING WATER: none

DRILLER: Cooksey

LOG OF TEST BORIN"
LAB. NO.: 140- 4046 PRJECT: FIRST STREET VIADUCT OVeR L.A. RIVER-SUPPLEMENTAL

BORING NO.: 4
BORING LOCATION: 7' W/O C/L N. Myers St. & approx. C/L 1st St. frontage Road
DRILL RIG TYPE: CME-75 using 8" diameter hollow stem augers

ELEVATION: 265

LOGGER: C. Kunesh

DEPTH TO WATER SEEPAGE:
ENGINEER: Zadoorian

DRILLING DATE: January 22, 1993

none

ELEVATION / SOIL SYMBOLS, : .
SAMPLER SYMBOLS | USCS Field Description Moisture Density
DEPTH (fv) AND BLOWS/INCHES c
e G |6 AC pavement in good condition, I
Brown silty sand. Few gravels and red brick
T fragments. Fill material. Moist.
T SW/SP| Brown well to poorly graded sand. Trace of silt. Few
260 -5 granitic gravel. Silt content decreasing with depth.
+ Moist and dense to very dense.
255 -10 5 14012 2.9 127
5 S 22/12 Encountered 1' lense of well graded gravel with sand 1.9 123
: at 12.5°,
250 415 ""',::'Zof 40712 2.8 125
i LT 29/12 2.5 118
ZHS g e 3.0 127
X x 2550/12 1.7 135
240 125 f'ai 30712 2.4 112
1 LR 1712 2.9 124
&35 =30 Lo 50712 2.1 132
L e =
AL,
i No Water
230 35
-+ -

CITY OF LOS ANGELES - STANDARDS DIVISION
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e

LOG OF TEST BORING 2/, » 23 ot/

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 SYMBOLS, OVA
SAMPLER SYMBOLS {PPM) Uuscs Field Description
DEPTH (ft) AND BLOWS/INCHES
EQuid Sand/gravel base. Hhososy s
T o B3 FILL MATERIAL To 15'. Light brown poorly graded sand
+ 2 with some silt and 2 little gravel. Moist and loose to
oA iy dense. Encountered 2" silty lense at 15'. Encountered
S coarse gravel and small cobbles at 20°. Encountered
275 ——5 £ 5/12 0 silty sand at 25'. No petrochemical odor.
i y
70— 10 g 3712 0
T 3.
1 F_J
[
265 _'_15 .;,.‘ 10/12 0
280 == 20 16712 0
<1 3 I
255 ~1-25 - 2 20/12 0
/’-" E s i3 W L —
T No water
250 130
i |
245 135 '
B !
T !
! i

CITY OF LOS ANGELES - STANDARDS DIVISION




LOG OF TEST BORING O4023 0 HI2

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

BORING NO.: H-9A ELEVATION: 280' DRILLING DATE: 08-31-94 NT A
BORING LOCATION: 56' S/o and 32' W/o NW comer 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 (PPM) USCs Field Description
DEPTH (ft) AND BLOWS/INCHES
e s = 47 AC pavement in good condition,
B L Crushed aggregate base with some sand. SO .
T 181 FILL MATERIAL. Grayish-brown silty sand with some
T JANNS gravel. Slight petrochemical odor from 8° depth. No
1 S RE sampling at 5* and 10° depths per engineer present.
&l |5 Concrete fragments present from 11' to 13" depth.
275 5 e Granite cobble lodged in split spoon sampler at 16'
L JEIF depth. Petrochemical odor decreasing with depth. Moist
J ] H and dense.
1 ] b
270 {10 i 1
265 15 3 w12 | 7
] e B SP | Brown poorly graded sand with some granitic gravel and
T . cobbles. Sand color becoming lighter with depth.
4 Trace of petrochemical odor present. Moist and dense.
260 20 | kg e 8
o+ S
+ r No water
255 ~1—=25
250 130
245 ~—35

CITY OF LOS ANGELES - STANDARDS DIVISION




LOG OF TEST BORING &9///) 23 04/2]

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 / SCIL SYMBOLS, OVA,
SAMPLER SYMBOLS PPM) USCS Field Description
DEPTH (f) | AND BLOWSANCHES | ¢
1 ey - |8 AC pavement in fair condition, T
3 E S S
] i FILL MATERIAL. Gray/brown silty sand with some clay
+ SRE 3 binders, gravel and a few red brick fragments. Moist
1 } 4 and fairly loose. Slight petrochemical odor at 10,
275 -5 L ? 4712
e ] 1
270110 4 g 1712
I |
265 15 ﬁ ;:a 13712
5 A b
11712 7 SP-SM | Light brown/tan poorly graded sand. Moist and faicly
loose. No petrochemical odor. Encountered some gravel
at 25". Sand is becoming coarser with depth.
i
1
10/12 |
No water
+ |
250 —1~30 i
- 1
265 —135

CITY OF LOS ANGELES - STANDARDS DIVISION - —
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_141100001A

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

BORING NO.: B-1A ELEVATION: 287 DRILLING DATE: 12-28-94
BORING LOCATION: 3.5' W/o ECF Alameda St. and 92' S/o SCF Union Station Parking Ent,
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 Mg, | DERR
| DEPTH (f1) AND BLOWS/INCHES ! ¢
I° | |97 AC pavement in good condition.
FILL MATERIAL. Light brown poorly
285 —+ graded sand with some silt and gravel.
L 7/12 Concrete slurry present from 4.5' to 6' 3.1 122
depth.
15 43712 7.2 116
-+ L PP .
sSP POSSIBLE FILL MATERIAL from
280 T existing sewer line. Light brown sand
+ with some granitic gravel and truces of
P silt. Moist and loose.
10 6/12 3.7 1m
275 T
I Simu Light green silt with clay. Moistand
i firm. Density increasing with depth.
I g 18712 28.0 96
270 — |
Z |
"2‘ l 5 28012 ] o230 104
265 T No water
+ s
=25
260 —
—3¢
255 —+
+—35
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 Meiat. Dens.
DEPTH (f1) AND BLOWS/INCHES Pef
[ || .97 AC pavement in good condition. .
FILL MATERIAL. Light brown silty
285 — . sand with some gravel. Wood fragments |
1 ; 2/12 (plywood) present at 3' depth. PVC pipe 18.2 ;100
and concrete slurry present at 3° depth. i
T : Concrete fragments, sand and cobbles i
+5 ' present from 10’ to 15’ depth. Moist.
280 -
+
+10 ]
i ) E 13712
T
275 T
T g 17/12 27.8 9
I | Mo | Light green/brown silt with sand and
T ; clay. Moist and firm. Moisture
- | increasing with depth.
] |
- ?;'\ ’ g 2912 32.9 91
265 — W“No water.
=25
260 —1
30

CITY OF LOS ANGELES - STANDARDS DIVISION
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KEY TO SYMBOLS

Symbol Description
STRATA

. AC pavement -

FINDE Silty sand.

e

Fine to very fine sandy silt.

Well graded sands. Few granitic gravel.

Well to poorly graded sand. Trace of silt.

MISCELLANEOUS

T End of Boring
SAMPLERS
E Split spoon sampler

LAB NO.: 140- 4046
CITY OF LOS ANGELES - STANDARDS DIVISION




KEY TO SYMBOLS

Notes:

1.

Exploratory borings were drilled on January 21, 1993 with a CME-75 HT
drill rig and on January 22, 1993 with a CME-75 drill rig using 8"
diameter hollow stem augers.

Free water was not encountered during the drilling of this project.

The boring locations and elevations were provided by Geotechnical
Services.

Test Holes No. 1 & 2 were drilled on November 17th & 18th, 1992.

Abbreviations used on logs:

N/O = north of NCF = north curb face NE = northeast

S/0 = south of SCF = south curb face NW = northwest

E/O = east of ECF = east curb face SE = southeast

W/0 = west of WCF = west curb face SW = southwest

C/L = center line PL = property line

AC = asphalt concrete PCC = Portland cement concrete
OVA = organic vapor analyzer LEL = lower explosive limit

HT = high torque

LAB NO.: 140- 4046

CITY OF LOS ANGELES - STANDARDS DIVISINON




.0G OF TEST BORINC
_AB. NO.: 140- 4536 PROJECT: 1ST STREET VIADUCT OVER L.A. RIVER-SEISMIC RETROFIT|

30RING NO.: H-2 ELEVATION: 270' DRILLING DATE: 02-15-96 (CONTAMINATION)
30RING LOCATION: 5' N/o SCF 1st St. (N/s Frontage Rd.) and 48' E/o ECF Santa Fe Ave.
JRILL RIG TYPE: CME-75 using 6" diameter conventional flight augers.

JEPTH TO STANDING WATER: None DEPTH TO WATER SEEPAGE: None
JRILLER: Ramirez LOGGER: Redlin ENGINEER: Burnett
.EVATION / SOIL SYMBOLS, OVA ..
SAMPLER SYMBOLS PPM) uUscs Field Description
JEPTH (fu | AND BLOWS/ANCHES | |
il |65 AC pavement i poor sondiion. T
T : Light brown silty sand/sandy silt with some clay
T binders. Sand is fine in texture. Moist and firm. No
L 0 petrochemical odor.
65__5 0 ............. R L T T T T T T e S Sy M AP T
SP Light tan sand with a little silt and gravel. Moist
IE and dense. Sand is becoming coarser in texture with
L depth. Gravel content is increasing with depth. No
i petrochemical odor.
60 =10 0
i No free water.
55115
+
50 ——20
4525
40 —~30
3535

CITY OF LOS ANGELES - STANDARDS DIVISION




' JG OF TEST BORING

LAB. NO.: 140- 4536 PROJECT: 1ST STREET VIADUCT OVER L.A. RIVER-SEISMIC RETROFIT

' BORING NO.: H-1 ELEVATION: 270' DRILLING DATE: 02-15-96 (CONTAMINATION)
BORING LOCATION: 11' E/o WCF Center St. and 53' S/o SCF 1st St. (N/s Frontage Rd.) under bridge
DRILL RIG TYPE: CME-75 using 6" diameter conventional flight augers.

DEPTH TO STANDING WATER: None DEPTH TO WATER SEEPAGE: None
DRILLER: Ramirez LOGGER: Redlin ENGINEER: Bumnett
ELEVATION / SOIL SYMBOLS, OVA
SAMPLER SYMBOLS (PPM) USCS Field Description
DEPTH {ft} AND BLOWS/INCHES
T A [ A pavment i o samion,
FILL MATERIAL. Light brown silty sand with some clay
T binders and a trace of gravel. Sand is fine in texture.
4 7712 0 Moist and firm.
| Encountered some red brick fragments at 2.5' depth.
e AT LN 1Y Light brown sandy silt with some clay binders. Moist
T and firm. No petrochemical odor.
I B sp |7 Light tan sand with some gravel, Moist and dense. No
260 10 12/12 0 petrochemical odor.
T No free water.
: Used break down mast under bridge.
255 —115
250 ~—20
245 125
240 ——30
235 ——35

CITY OF LOS ANGELES - STANDARDS DIVISION




~OG OF TEST BORINC
LAB. NO.: 140- 4536 PROJECT: 1ST STREET VIADUCT OVER L.A. RIVER-SEISMIC RETROFT]

BORING NO.: H-5 ELEVATION: 275' DRILLING DATE: 02-15-96 (CONTAMINATION)
BORING LOCATION: 45' W/o ECF Myers St. and 53' S/o SCF 1st St. (N/s Frontage Rd.)- under bridge
DRILL RIG TYPE: CME-75 using 6" diameter conventional flight augers.

DEPTH TO STANDING WATER: None DEPTH TO WATER SEEPAGE: None
DRILLER: Ramirez LOGGER: Redlin ENGINEER: Burnett
ELEVATION / SOIL SYMBOLS, OVA 10
SAMPLER SYMBOLS PPM) USsCs Field Description
DEPTH (ft) AND BLOWS/ANCHES {
AL e I e
Light brown/tan poorly graded sand. Sand is fine in
T texture, Moist and dense. Sand'is becoming coarser in
1 10/12 0 texture with depth. No petrochemical odor.
2705 12/12 0
it 17/12 0 Encountered gravel and small cobbles at 10' depth.
T No free water.
- Used break down mast under bridge.
260 115
255 20
250 425
245 —1—30
240 ——35

CITY OF LOS ANGELES - STANDARDS DIVISION




.0OG OF TEST BORING
-AB. NO.: 140- 4536 PROJECT: 1ST STREET VIADUCT OVER L.A. RIVER-SEISMIC RETROFIT

30RING NO.: H4 ELEVATION: 275' DRILLING DATE: 02-15-96 (CONTAMINATION)
30RING LOCATION: 28' S/o SCF 1st St. (N/s Frontage Rd.) and 104' W/o ECF Myers St.- under bridge
JRILL RIG TYPE: CME-75 using 6" diameter conventional flight augers.

JDEPTH TO STANDING WATER: None DEPTH TO WATER SEEPAGE: None
JRILLER: Ramirez LOGGER: Redlin ENGINEER: Burnett
EVATION /[ _ SOIL SYMBOLS, OVA .
SAMPLER SYMBOLS PPM UsCs Field Description
DEPTH (ft) AND BLOWS/INCHES { }
ity A [ e A e poos dion,
POSSIBLE FILL MATERIAL (due to presense of disturbed
1 | rvereerersr |, soil matrix) Light brown silty clay/clayey silt with I
9/12 0 |sp '|"some sand and gravel pockets. Moist and firm. No :
‘petrochemical odor, - :
B Light brown/tan sand thh some gravel. Moist and dense.
7015 10712 0 Gravel content is increasing with depth. No
4 petrochemical odor.
e 17712 0 Encountered small cobbles at 10' depth.
5 No free water.
: Used break down mast under bridge.
60 —15
1
55 =120
50125
45130
40—-135

CITY OF LOS ANGELES - STANDARDS DIVISION




.0G OF TEST BORINC
LAB. NO.: 140- 4536 PROJECT: 1ST STREET VIADUCT OVER L.A. RIVER-SEISMIC RETROFI]

BORING NO.: H-3 ELEVATION: 271' DRILLING DATE: 02-15-96 (CONTAMINATION)
BORING LOCATION: 59' E/o ECF Center St. and 54' S/o SCF 1st St. (N/s Frontage Rd.) under bridge
DRILL RIG TYPE: CME-75 using 6" diameter conventional flight augers.

DEPTH TO STANDING WATER: None DEPTH TO WATER SEEPAGE: None
DRILLER: Ramirez LOGGER: Redlin ENGINEER: Burnett
ELEVATION / SOIL SYMBOLS, OVA e
SAMPLER SYMBOLS (PPM) uscs Field Description
DEPTH {f) | AND BLOWS/INCHES .
I A [ e A st poo samdion,
£ ) POSSIBLE FILL MATERIAL (due to low blow count and
T location near bridge footing) Light brown poorly
4 4/12 0 graded sand with some silt and gravel, Moist and loose.
T5 3712 0
265 1
T Encountered some small cobbles at 7' depth.
T10 6/12 0
260 T —
T No free water.
: Used break down mast under bridge.
T15
255 1
—20
250 =+
—25
245 -t
—30
240 —+
—35
235 -+
1

CITY OF LOS ANGELES - STANDARDS DIVISION




Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs

Converse Consultants/Earth Sciences Associates
Geo/Resource Consultants, 1983 and 1986

CALIFORNIA
High-Speed Rail Authority @ Metro
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B-3

B.4 SAMPLING AND LOGGING PROCEDURES

Logging and sampling were performed in the field by the geologist. The
following describes sampling equipment and procedures and notations used on
the lithologic logs to indicate drilling and sampling modes.

B.4.1 Sampling

In the overburden at about 10-foot intervals, the Converse ring sampler was
driven using a down-hole 450-pound slip-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 Formation was encountered, the
borings were sampled using a Pitcher-Barrel and Converse ring sampler at
20-foot intervals.

The most common cause for ‘Toss 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 borings 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
Symbol Type Type of Sampler
8 Bag : -
J Jar Split Spoon
C Can Converse Ring
S Shelby Tube Pitcher Barrel
Box Box Pitcher Barrel, Core Barrel
Log
Symbol Drilling Mode
AD Auger Orill
RD Rotary DOrill

PB Pitcher Barrel Sampling
SS Split Spoon

OR Converse Drive Sample

C Coring

CCI/ESA/GRC



B-4

B.4.2 Field Classification of Soils

A1l 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-1 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 =1 Correlation of N-Varucs_and Consistency/Compactness ot Soil Obrained in the Field

N=Yaiuas Hand=-Spaciman Consistancy | | Compactness N=Yalues
(biows/ toot) (clav onlv) (ctav or silT) | | (sand ontv) (Slows/ tooT)
0=~ 2 Will squeeze teTwsen fincers when nand is closad Very sofT | | vary loosa Q0 - 4
2 -4 Easily molded bv tingers Sott | | Loose_ 4 - 10
4 - 3 Moided bv strong arsssure of fincers Firm il —= _—

3 - 15 Qented by strong aressure of fincers Stitt | | Medium dense 10 - 30
1§ - 32 Dented onlv slighTty bv finger orassurs Verv stitf | | Canse 3¢ - 30

32+ Oented oniy sligntty by csencil pgint Hard | | Very densa 30+

g.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:

T mm—

rock name;

color 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 0 o

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

Physical condition: fractured, minimum

max imum , mostly ;
strength; weathered.

2
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.

CCI/ESA/GRC
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SUMMARY BORING NO.

proJECT 33-1101-#]  station Hore _Usion Sra.  pate priLLED _ /31 /€2 ai Jgz
OVERBURDEN DEPTH (FT.) 0.0 1o $0.0 (7'-9')
Nor FwtoumiTEL
BEDROCK DEPTH (FT) 10
WATER PRESS. TEST _Ae . INTERVAL(S) ——_ To = T0
RoTars WieH = Lfoued NoT Cereaminié
GROUND WATER DEPTH (FT.) TE : DATE

as M2 __; DEPTH FIRST NoTiceD _SZ__, pate 21, — SuciuR oler
g-Lo6 Ao .
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Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
The Earth Technology Corporation, 1987c

CALIFORNIA
High-Speed Rail Authority @ Metro
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SITE BORING LOGS



F 7re Earer Tachnology

BOREHOLE LOG

METRO RAIL TRANSIT

Project Neme:
broject Numoer: ___87-600-0033 Fieid Log of Borehole Number: _BH=201 oot _ Lo 2
Borshole Locastion: Traffic Island off 101 Fwy Elovedon snd Qeum: 277 .4 feet

Oriing Agmncy:  DRILL LINE ovwar: G099, DSTUCE (oo suunes:  1-8-87 [oum Piotims:  1-3-87
Drilling Ecwipment: B-53 e o) 46.5_ Jieen
Method of Dritiing: HO1Tow Stem Auger - 6 Inch Dia. L‘,",‘:"w 6 Oiet.: | Undise.: 6 :cu-
Borshole Size: 8 INcCh e t#): 29 |Fiesc Compl.: iam
Tvoe of Perforstion Backri; NONE Logged By: T

5% Bentonite Cement Grout

Sharon Lagas

Barbara Fontes

Groundwater encountered a
approximately 29 feet

L1 ki k04t

K
IR NN

Type of Seal
- Geaphic Log Sampies
! ] =
: Oeerorion el 1 $lat Aamars
< I
8 S8 2] & |sd
J Dry, dark brown, silty fine to 4 SN 9:30 | Baseline OVA reading
1 medium size grain sand with some 3 at 2 ppm. Traffic
4 small gravel 4 Fill island has been
3 3 : disturbed during
5 i freeway construc-
4 5-6.5' Same as above with small 4 SN 1 IJZ' 12/26410:00| tion
] chips of brick N 26 OYA Readings at
17 Hit debris (possidbly brick} Baseline
9 10-11.5' Dry, dark brown, silty, JsM | 1 zZ 18/22/10:08]| OVA Readings at
. _ fine to medium size sand 32 Baseline
1571 15-16.5' Dry, brown to light brown] SM | - 14/9/ |10:13] OVA Readings at
] silty sand with gravel 7 Baseline
. . No recovery for OVA
2031 20" No recovery-cobble, = | - NOTE |10:20{ OVA Readings at
. gravel . Baseline
3 25 No recovery - 5" chunk - NOTE |10:30] Possibility of
28 of concrete - disturbed soil to

25 ft. OVA
readings at
Baseline




& e Eatr fechnoiogy

METRO RAIL TRANSIT

BOREHOLE LOG

Project name:
Projeet Number: .. 87=000-0033 ______ reid Log of Borehoie Number:BH=201 shert 2ot 2
..i. Graphic I.’ng SI'li_Dl.l
= Daseription g
5| 3 i |sé
530-31.5' Wet, gray, fine to kP |70 16/32/10:37 |OVA Readings at
- medium size sand 3 37 Baseline, sample has
2 ] oily film and slight
. - oily odor with sheen
38— . -
135-36.5" Wet, gray, medium to =P |- 20/22/10:54 OVA Readings at
. coarse grained sand - 0 Baseline
- N No recovery for OVA
40— J
40 ‘No recovery - cobble, - - —i0/6" 11:04
. gravel -
45— i '
445-46.0' Wet, dark gray, fine to <SP | 8 Z;SISO 11:18 | OVA Readings at
- medium size sand 3 Baseline
3 ]
50— 3
J46.5° Hit boulder . 11:25 |Collected water
7 End Hole - samples
55— -
7 Note: On this and all logs .
- that follow, there are -
4 missing blow counts at some N
] sampling intervals. In those ]
-1 cases, blow counts were not 3
so— recorded due to other demands -
] on personnel time. 3
“‘E -
- "
- —
q —

k




’ The Earth Tachrology

Corpombon :
| BOREHOLE LOG
METRO RAIL TRANSIT
Project News:
st umsar: __577600-0033 Feké Log of Borenote Number: BH=202 S S
[ Barehote Locasion: Traffic Island off 101 FWY Elevetion and Oetum: 277.3  ft
Oriting Ageney:  DRILL LINE Oritiergohn Hale Owte Starwed: ) /8/87 Oate Finishedy /2/ g7
Drilling Equipment: B=53 Mmﬂml 50 mm:
Methad of Orilling: Ho1low Stem Auger - 6 Inch Dia. N Eies: 8 {Oist.: {Undiet:g | Core:
) Warer H
Borehole Size: 8 Inch Oeoth (f1):29 Firvt: Campl.: ium.
Type of Perforstion Backfill: None Logged By: Checked by:
Type of Sesk: 5% Bentonite Cement Grout Sharon Lagas Barbara Fontes
- Graphia Loy Sampies
3 ) » =
g 3 ; z 3 5&
1Oy, Tark OrowT, STty TIneETo s - L:N_lmﬂﬂ___'
1 medium size sand with gravel. fill Reading @2 ppm
| Hit concrete @ 1' .
15-6.5' Dry, light brown, fine -
8- to medium size sand IM ]2 [ ["A8/12/ [1:40 |OVA Readings at
. with some silt y 13 Baseline
10-10.5' Dry, brown, siity, fine qsC
3 to medium size sand with 1 B 8/4/ [1:45 |0OVA Reading at
103 . clay p Zlﬁ [Baseline
7110,5-11.5' Dry, light brown, . ‘
. medium to coarse grained -$P
. sand with gravel :
115-16.5' Dry, light brown, medium 3
- to coarse sand with P 4 B 23/40/1:50 |OVA Readings at
157 gravel 25 Baseline
+417.5' Hit cobble '
3 )
120-21.0' Same as above OVA Readings at
- Baseline, oily film
20 P |2 B 223150 1:58 Jon sand
4 25-25.5' Dry, light brown, medium JSP/CL
- to coarse sand which
] grades into a brown-gray
< silty clay 6 B 14/23 [2:06 |OVA Readings at
#1 25.5-26.0' Moist, brown-gray, P Z [Baseline
7 medium to coarse sand
- Groundwater encountered
3 at approximately 29
. feet
”~




& e Earth Techmoiogy

BOREHOLE LOG
METRO RAIL TRANSIT

Projset name:
Project Number: 87-600-0033 Fleid Log of Borehois Number: BH-202 Shaet 2 of 2
Grapiic Log Sempies
. € - £ g
& g 4 - § E -
313 g | ¢
30-31.5' Wet, gray, medium to SpP 16 |6 13/358f 2:15{ OVA Readings at
coarse grained sand 50 Baseline

35' " No Recovery - - |- 8/16/|2:20

fu“...“lf“.“““ Depth lser)

40-41.5' Wet, gray, medium to

sp i0 |7 8/16 | 2:28 | OVA Readings at
to coarse grained sand Z

47 Baseline

41 45' Hit boulder ;

1 45.5'-46.5' Wet, dark gray, fine SP - BZ 30/501 2:42 | OVA Readings at

- to medium size sand Baseline

3 . No recovery for QOVA
%7 50' Hammer broke, ended hole 3:15 | No water sample
-
=
5=

Illllllll'llllllllllIIIIllllllllllll_l_l_lll_lllllllI'llllIIlIl.IIlIIllllljllllllll

B



’ T Earth Fachnology

BOREHOLE LOG

METRO RAIL TRANSIT

Project Namw
. 87-600-0033 Fiekd Log of Borehols Number: BH-203 Shest L o 2
Borehols Locguion: 1raffic [sland off 101 FWY Elevation and Datum: 276.5 ft
Oriling Agenv:  DRILL LINE Octtir: (i::ggnbelluca Dawe Starved: ) /14 /57 |Oew Finished: |14 /87
Drilling Equipmant: B=53 ml 60 m Oopeh:
Method of Drilling:  Hollow Stem Auger - & Inch Dia. m 5 | Olst.: lUndst: § )Com:
. m ~
Borshole Size: 8 Inch Dspth ife): 30 First: Compl.; 24 hry,
Tyoe of Perforstion Backfil: o0 Loggad By: Checked by
Type of Seel: 5% Bentonite Cement Grout Sharon Lagas Barbara Fontes
= Graghic Log Sempies
k T 1. F
£ Description § § HE & | Remarics
3 < [3]® = Slant Drilling
213 é Angle = 20°
1 DOry, brown, silty fine to medium ] SM 10:0Q OVA not working
] size sand - at 6" hit old brick A
4 and large boulder 4 FILL
s_: _ E o No sample collected,
] 5' Same as above with gravel 4 =[ | Note augers grinding on
] and cobble - no sample ] gravel and cobble
4 collected 4
4 7' Broke through gravel S Black brown color
b R soil
71 10-11.5' Dry, black-brown, fine S0i1 becomes brown
. to medium sand and silt ] SM 1¥ 1157194 10:51 in color and fluffy
- with small wood frag- - 26 in texture
] ments ]
"1 15-16.5' Dry, brown, medium to ]
] coarse grained sand J5P 2¥ _110/104 11:0¢
] with gravel ] 8 '
23 20 No recovery el - Hammer sticking so
< T Note drilling another
- . 5 feet
] 3
#3 25-25.5' Dry, light brown, mediumd] " Only 6" of sample
: to coarse grained sand J sp 3 |{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 -




S The Earth Tachrotagy

Compombion
BOREHOLE LOG
Proiect name: METRO RAIL TRANSIT
Project Number 87-600-0033 Holdl.oqoannmh Number: BH-203 Sheet 2 of 2
3 E T H 2
= Description i > Aemarks
£ 3 § g - 3 -ég-
g s s |12 3|3
3 f3 1=l 1 g |7
m - e
1 30-30.5' Wet, brown, coarse Jsp 4| 30/6" 11:30
2 grained sand and gravel 3
- ) -
J 32.5° Small Cobble, large JeP
381 gravel 3
4 35-35.7' Wet, gray, medium to 3P 5 [Z39/50 11:43 Blight oily odor,
- coarse grained sand 3 For 2 nly 810" of
. ] ample, rest was
. - lough
J 39' Small Cobble, large gravel JGP
40— (about 2 in.) i -
q 40° No recovery ~ Possibly - = | Hote }2:00 Hammer sticking
- cobble and gravel* N
“?_ 45" No recovery - Possibly =[ flote [1:11 Hammer sticking-
N cobble and gravel* - cannot sample with-
N 2 but hammer getting
] - Btuck so continuing
5 o pn to 60 feet
50— - -
1 50' No recovery = Possibly - - [ Note 12:17
: cobble and gravel* -
1 55 No recovery 7 -1 Note Hitting cobbles
d Wet, gray, medium to coarse ] Wppears to be
4 grained sand with siight ] predominantly
4 hydrocarbon odor coming up - slough
so-] from augers -
] 60' End hole . [12:33 Collected water
- - samples
ss-: _:
E *Augers bringing up slough 3
4 from upper portion of -
71 borehole. .
79 7] .




SF Tre Earn Tactinology

| BOREHOLE LOG
METRO RAIL TRANSIT

Project Name:
Project Number: _____87=600=00033 ___ Field Log of Borehoie Number: BH=204 Showt Ll of 2 __
Borehole Location:  01d Center St. {b/t Aliso § Comm.) |ElevstionendOewn: 2754 ft
Drlliing Agenev:  ORILL LINE oeter: C7E9G DE1UCA | oo staraa: 1 /17757 0w Finiahed: 1 /1257
Oriting Scuioment: =53 Sty 61.5 e
Memvodof Ociing:  Hollow Stem Auger - 6 Inch Dia. of Sampies; 5 (0¥ fUndiet: 6 [ Core:
Borshole Size: 8 Inch Do {1 30 [Fire Compl.; ;24hrs.
Type of Perforation Baskfil:  None Logged By: Checked by:
Tyoe of Seal: 5% Bentonite Cement Grout Barbara Fontes | Sharon Lagas
3 B H
z Desaripeion 5 § ] sl & | £ Remarks
§ 151217 3 |38
Asphalt, concrete debris 7:30 | Baseline OVA
Reading at 4 ppm
Dry, dark brown, silty fine to SM
medium size sand
51 5° Same as above SM - ™ No samples
collected
8-9' Moist clayey sand
SC

sM |2 |1 Z 8/15/] 8:00 | OVA Readings @ base-
11 line

10-11.5' Dry, brown, silty, fine
to medium size sand

SM 4 |2 18/6"| 8:10 | Collected only OVA
' sample. Hit large
object-refusal.
Sampler is not
penetrating

15-15.5' Same as above

-
[ -]
EENE NN REEEEENE IS RENEEEN RN EEN NN

i

SP 4 |3 ZT 39/50¢8:17 | OVA readings @ base-

20-21.5"' Dry, brown, medium to
49 1ine

coarse grained sand with
fragmented gravel and
smail cobbles

SP 1160 |4 25/6"18:25 {Soil has hydro-
carbon odor. OVA
values recorded at
160 ppm

25-25.5' Same as above

Groundwater encountered
at approx. 30 feet

llllllllllllllllljllIlllllllllllllllllllllllllllllllllllllI
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liltinnen

recovery for soil
samples

—
- Comporation
BOREHOLE LOG
METRO RAIL TRANSIT
Project name:
, 87-600~0033 BH-204 2 2
Project Number Field Log of Barshoie Number:, Sheat of
- Graohia Log Samples
i 1] &
: Dwscription g % 'E é 3 £é Remerks
3 3 E = ; EE
1 30-31.0' Wet, gray, coarse B |- |s5KRo/so {No OVA recovery
E grained sand ]
- -
36-5 35-36.5" Same as above —:SP GIZ«ote
438.5'  Cobble, gravel E
20— 40' No recovery - cobble, = -f—Note PB:55 [OVA reading 2 ppm
- grave] - Hole has slight
: : creosote odor (40
. . to 60 feet)
s 45° No recovery - cobble, - - —fote
N gravel -
5 | 5 .
50— 50° No recovery -~ slough - - ==Note L:ugers contained
p " pprox. 4 feet of
3 ] slough
55— 55' No recovery E - |=Note
: ;
so—] 60’ Wet, gray, coarse 2 >1000] ~ LB/ 11/ P:44 :
grained sand 3P fLe 0:01 Collected water
End Hole . samples, not enough

[~
]

(HEREEREW]
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BOREHOLE LOG
METRO RAIL TRANSIT

Project Nama:
Project Number: A7=600=0033 Fleid Log of Barshols Number: __BHL200 Sheet o of 2
Borehole Location: Commercial and Center St., West Elevation and Detum: 274.7 ft
Oriiog Agenav:  DRILL LINE Ortter: 37299 DEIUCE |owte Starmes: 1 /13757 e Finisnea:] /1377
Oeiing Equioment; 553 | “ Gepen tiem__ 61.5_|toett
Method of Orllling:  Hollow Stem Auger - 6 Inch Dia. of Sempies: 7 0% Undist.: 7 :’30"
Borehole Siae: 8 Inch D () 30 1Pe Comgi.: {24 .
Tvoe of Parforstion Beckfill: 4 o Logged By: Chacked by:
Tvoe of Seal: 5% Bentonite Cement Grout Barbara Fontes Sharon Lagas
- Geaphia Log Samples /
g T < ]
: Omscription ‘g % iz 3 g Remarks
& 3135 12| 3 |38 _
Dry, brown, silty, fine to medium JSM 9:00 | Baseline OVA

size sand with brick chips, JFiN reading @ 2ppm
possibly fill material Surface soil
contains shells and
broken pottery.
-—— - Note Soil type not evi-
" | dent in other areas

5 No sample collected

10-11.5' DOry, light brown,
. medium to coarse sand
with gravel

sp | 4 1Z'26/22'l9:05
23

AR AN EE NN EE AN NN SN NN NN

cobble in auger
(cobble > 3 in,)

THS NG NI N AN SNSRI N EN IS NNI SN ENE NN T NS NN TSN EEEE

'*J 15-16.0' Same as above sp | - |2[7] 48/50/9:10
20
1 20-21.0' Dry, brown, coarse se | - |3|/] 49/509:20
- grained sand and small
3 gravel
28]
] 25-26.0° Same as above SP - 42 33/56| 9:36 | Decomposed granite




The Earth
it Technology

METRO RAIL TRANSIT

BOREHOLE LOG

Projsct neme: .
ot : 87-600-0033 Fieid Log of Borshole Numbar: BH=-205 shent 2 o 2
- Graphic Log Semples
.-i Description E E ¥ % - Memarks
£ 3 HHERES
2' & < - g b

3 5 = i OE
_:_ 30-31.0" Wet, grey, medium to ESP 30 |5 28/5019:48 | OYA and 1 brass
- coarse grained sand . recovery
z Groundwater encountersd
. at approximately 30 feet -
3] 35-36.5' Same as above —1sp 4 |64 14/37)9:54
- : 74
. 3
5 -
401 40-41.5' Same as above 5P 7 Note | 10:008 1 brass recovery,
- ] no QVA sample
. " OVA reading @ base-
3 4 line
J 43" Cobble, gravel 6P
87 45 No recovery - cobble, - =] Note | 10:27|
. gravel - ‘
%1 50 Wet, dark gray, fine to JSP 100{ = =1 10/26//10:37 Oniy OVA sample
3 medium size sand, oily 1 50 recovery
. film and odor - OVA reading @ base-
. 3 line
®J 55-56.5' Same as above Jsp | 100 - 3/134 10:48
. ] 50
5 .
7 60 No recovery-sampler and =1 Note | 10:59 Water samples
. “A" rods stuck in augers:] collected
. End Hole ]
= 3
_m' 1




’ e Earthr Tachmology

" BOREHOLE LOG
METRO RAIL TRANSIT

Project Name
Project Number: 87-600-0033 Fleld Log of Borenole Number: __BH=206 snoet 1 or 1
 Borehote Location:* Yignes St. (C.C. Meyer's yard) Elevaton snd Detwm: 275 g ft
Deiling Agency:  DRILL LINE oeter; 312 99”“]‘““ Oete Starwed: | g g7 : "::: 1-9-87
Oritling Equipment: B-53 m_l_ N/A (fout}
l”“ - - ¢ T
Method of Driiting: o1 Tow Stem Auger - 6 Inch Dia. of Samples: () 1OIS ) Undiee :°°"
Borehole Sizs: 8 inch bouer Y jFiret Comel.: i:d-hn.
Type of Perforstion Beckfill:  NONe Logged By: Cheokad by:
Type of Seal: 5% Bentonite Cement Grout Sharon Lagas Barbara Fontes
= Graghic Log Sampies
3 t s
§ Owscription g % § E .§ é% Remarks
3 E = J; 5&
 ory, dark brown, silty sand with | SM 9:25 | Baseline OVA
-4 Tlarge cobbles and pieces of = reading @ 2 ppm.
1 concrete 4Fin ) Hit concrete at 4
N . ] : feet and could not
4 4' concrete . get drill straight-
5-1 Borehole abandoned after two 2 9:48} abandoned hole.
1 attempts .
10 -:
‘_‘ ]
157 =
] ]
20-] -
p .
p 4
a-: <
(207 .
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Corporation
BOREHOLE LOG
METRO RAIL TRANSIT
Project Mame
Project Number: 87-600-003 Field Log of Borehole Number: BH-206A shoot Lot 2
Borehole Locadion:  Yignes St. (C.C. Meyer's yard) Slevasion end Dstum: 276.5 ft
Oeifing Agcy:  DRILL LINE Ovitter: Gl"f 99"591“'“ Owws Storwd:  1~0=87  |Dare Finished:  1-9-37
Oriting Eauigment;  B-53 oo 41,5 | fraey O
Methodof Oriiting:  HOT1OW Stem Auger - 6 Inch Dia. | 6o {Undi: 6 {Con:
Borehote Size: 8 Inch mlnl: 29 §Fist: |Compl.: izum.
Type of Perforation Backfill:  NOne Loggad By: Cheetoad by:
Type of Seel: 5% Bentonite Cement Grout Sharon Lagas Barbara Fontes
f Osseription s i _E 3 é gé Remarks
3 s 1ZF| 3 |33
- = 1o a
] Ory, dark brown, sand and gravel J SP 10:00 Baseline OVA
1 with some siit n reading @ 2 to Sppm
s 5-6' Ory, medium to coarse sand -E SP'| 3 )1 10/10/10:1¢ OVA reading @ base-
. with some gravel . Z 10 line
3 6-6.5' Ory, medium grained sand 1 SC
- with sfit and some clay »
w4 10° No recovery - =[—1 10/19/10:1} OVA reading @ base-
4 {probably fill) 3 27 Tine
] 3
16— 15-15.5' Dry, 1ight brown, -4 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 -} 23/6'1 10:3q No recovery, cobble
" grained sand 1 'stuck in sampler
4 23" Gravel and cobble . GpP
»J 25-26.5' Moist, medfum to coarse J SP| 12 | 3] 10/4310:3d ovA reading @ base-
- grained sand with ] Z 50 1ine
N gravel ]
N Groundwater encountered -
. at approx. 29.5 feet n
(307 - .
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METRO RAIL TRANSIT

BOREHOLE LOG

Project name:
Project Number: e 8726000033 Fisid Log of Borehole Number:—BH=206 A Sheet 2 of —2
Graohic Log Samcies
e i g —
£
por | [

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

35-36.5' Wet, gray, fine to
medium size sand

f f Depth {feet)
Bt hhnsiii LlLbifakuu

40-41.5' Same as above
End Hole

8 8 ? &
pes tsy el et annyg

NN B EEN S NIRE SRR AREEEEEEN

Liilliill

=

SP

s |10 s LZT
s |6 ls ;Zf

AEEEEIEEENEEN AN NI RN EE AN IR EE TG EENENNENENEERE NN NIENN RN RN RN N

@ IoVA lppm
+ Number
I\\\luu:“n

[ 1)

ey

h

e

11:20

11:26

f11:36

OYA reading @ base-

11ine

OVA reading @ base-
line

OVA reading at
baseline, 10 feet of
slough in hole
Collected water
samples




S [a Earh Tectroiogy

BOREHOLE LOG
METRO RAIL TRANSIT

Project Neme
Project Number: 87-600-0033 Field Log of Borshole Number: ___SH=207 sheet L of e
Borehole Location: 101 FWY South from Vignes Slevecion snd Dewm: 276 9 ft
. Oritter: G'€gg DETUCA |Dote Searrea: Finished:
Ovitting Agency DRILL LINE Joha Hala 1/12/87 ::; ‘“f 1/12/87
Drilling Equipment: B=53 Depth ifeett 60 {iwet) Deoth:
Methed of Orilling:  Hollow Stem Auger - 6 Inch Dia, of Sampies: 4 O Undi.: 4 Core:
mﬁu: 8 Inch m'm: 30 First: Compl.: ;24hu.
Type of Perforation Backfill:  yono Logged By: Checked by
Type of Seel 5% Bentonite Cement Grout Barbara Fontes Sharon Lagas
3 GnIMne? Samples
- - E
s Oueriocion g g flaf 8 Eé Romerta
g S 13 |2(7] EE
=] a
Dry, dark brown, silty, fine to Filf 12:1Q Baseline QOVA
medium size sand with gravel reading @ 2 ppm
and rock/garbage debris
i 5-6.5' Same as above Fill Note Very littie pres-

sure on augers

10-11.5' Moist, black-brown,
silty sand, medium
plasticity clay with
oxidation staining

12,5' Hit debris-augers crunching

2 1Z 3/5/ | 12:24 -
5C 8

15-16.5' Moist to dry, medium to

sp| a zZ' 31/36/12:39 OVA reading @ base-
coarse sand

33 _ 1ine

-
[~ ]
AEIEEEENI NN NN NN FTHEEEREREENRENENEN!

19' Gravei and cobbles &P
= 20' Dry, coarse grained
3 sand with gravel and S| & |- 50/6'1 12:54 QYA reading @ base-
. cobbles 1ine, cobble stuck
- in sampler
N No recovery for lab
2% ] samples
25! Same as above sp| 6 |- 50/6'1 1:01 | No recovery for lab
samples

AN I AN NI NN RSN I RSN NS E AN AT NS FUN AN ENENE RN TN NN
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BOREHOLE LOG

METRO RAIL TRANSIT

Project name:
Project Number: 87-600=-0033 Fisid Log of Borshoie Number:..3H=207 Sheet 2.
- Graphic Log Sampies
3 T 1. T
£ Dascription -? § g 5‘.‘ 3 5 Remarks
& : S1E] 3| a2
E 30-31.5' Wet, gray, coarse sand JSP 12 3Z 4/4/ }1:07
3 with some silt 3 24
N Groundwater encountered
. at approximately 30 feet -
30— ) -
3 35-36.0' Same as above q1SP 4 |4 20/50/1:14
5 38' Gravel and cobble Jep Augers vibrating
': 40' Wet, gray, medium to 5P 12 |- 50/6r1:27 No recovery for lab
. coarse grained sand » samples
a5 3 -
1 45' No recovery - Possibly 3 - Notel 1:30 | Having problem with
n medium to coarse grained- sand heaves going
- sand - to 60'~-sand Jocking
] J around drill
50: : T f——
1 50' No recovery = Possibly Notd
- medium to coarse grained -
- sand -
85— = -
J 55' No recovery - Possibly Notd
. medium to coarse grained-
- sand ;
60 4 :
J 60' End Hole n 2:15| Collected water
3 ] Samples
5 s
= :
207 1




S [re Earch Fechnalogy

' BOREHOLE LOG
METRO RAIL TRANSIT

Project Name:
Project Number: 87-600-0033 Feld Log of Borehole Number: __BH=208 Shoot L of
Borenols Location:  NE of Bi=205/Adjacent to Center St.|Ewevetion md Gersm: 270.6 ft

. .Gregg Deluca .
Oriing Agency:  DRILL LINE Demer: 239 21 Do St 1/13/87 :"ﬂ“ 1/13/87
Oritling Eauipment: B-53 Degen tewet 60 o
Method of Oriting:  Hollow Stem Auger = 6 Inch Dia.  |of Sempies: 6 {0  |Unde: g Com:

B wm L3
Borshote Sice: 8 Inch Death (fe): o5 [P Comel.; 124 bre.
Tyoe af Perforstion Beckfil: 1o Logged By: Checkad by:

Type af Gel: 5% Bentonite Cement Grout Barbara Fontes Sharon Lagas
- Graphic Loy Sempies

3 €t |1 | &

= Oescription _? § . g gé Rermerics

5 s s |4F| & |33

1 Dry, dark brown, siity fine to  qSM 12:44 Baseline QYA

4 medium size sand - reading @ 2 ppm

: :

s 5'  No sample collected i

. . Note | 12:494 OVA reading @ base-

3 § line

- <
w0 10-11.5° Ory, brown, medium to ]

- coarse grained sand 1P | 2 1Z 33/45/12:44 OVA reading @ base-

- with gravel - 45 line, large cobble

p ] in sampler
,5_: 15-16.0' Dry, brown, fine to JspP 2 |2 34/50 12:58 QVA reading @ base-

. medium grained sand . Z line .

s 20-21.0' Dry, brown, medium to sp | 4 |3|_] 40/5(] 1:05 | Bouncing off large

. coarse sand with gravel 3 4 cobble

- and broken cobble .
=] 25-26.5' Wet, gray, medium to 2 ]

] coarse grained sand with3SP | 100 4Z 16/19 1:12 | S1ight oily odor

i occasional gravel - 15

E Groundwater encountered

- at approx. 25 feet .

-y -

ﬂ—‘ =




s Tha Earth Technoiogy

' Prajact name:

METRO RAIL TRANSIT

BOREHOLE LOG

pler being stuck

Project Number: 87-600-0033 Fisid Log of Borshole Number: 8H-208 Shest 2 ot 2
= Graphic Log Semples
3 . = _ =
-; Qescription g E g § é .5 ' Hemarks
& E1s121°| 3 |3
213 a | ¢
5 30-31.5' Same as above-not as ESP a0 |5|/|7/7/ ]1:19
3 coarse . 13
E 34' Gravel and cobble E P Drilling very
- - difficult
¥*7 35! No recovery-gravel and <GP -
3 cobble ] Note | 1:28
401 40-41.5' Wet, gray, medium s | 2 [6[77/9/ |1:43 1 OVA reading @ base-
. grained sand . 34 Tine, slight
3 - c¢reosote odor
467 g5’ No recovery - Possibly 7 = ™1 Note
7 sand 5
505 50" No recovery-6 feet of = Note
- slough in augers - - -
] Possibly sand 7
%7 55 No recovery - Possibly -1 Note
] sand ]
5 .
0 ., -
4 60' Abandoned hole due to -
n sampler being stuck in p
; augers. Could not advance - 2:44 | Upon removal of
- hole any further - augers, strong
7 . creosote odor. No
- . water samples col-
& - lected due to sam-

B

LAA i iEll
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BOREHOLE LOG

METRO RAIL TRANSIT

Project Namw:
Project Number: A2=-£00=00133 Field Log of Borehole Number: _Gile200. Sheet L of .2
Borehole Locetion: Fa r | Sovwion md Oweum: 2736 £t
Oriliing Agency: DRILL LINE m:Greg Deluca Oats Started: 1/21/87 Dame Binished: 1/21/87
. dom-Hete Campletion: Rock Depth:
Orilling Bquipment: .53 Owpth {fsst} 50 {feot)
Number H
Metiod of Orilies: 0110w Stem Auger - 6 Inch Dia.  |ofSempwe g {O®:  jundm: g Com:
Water First: . t
Borshole Size: 8 Inch Depth {fth: o g Compl.: J,zum
Tyoe of Perforstion Backfill: Logged By: Checked by
None
Tvoe of Sesl: 5% Bentonite Cement Grout Sharon tagas Barbara Fontes |
= Graphic Log Sernpies '
3 €t |- i
= Description § g o 3 e Remarics
& ils |88 2 |5
; ) o 3 a -
1 0-6" Asphalt ] 9:14 Baseline QVA
4 6"-1.2' Brick Road 4 L reading @ 6 ppm
1 1.2'-1.6' Concrete 1 Fi1
41 Dry, dark brown, silty, fine to
4 medium size sand with some gravel
5= . =TT
. 5-6.5' Dry, brown-black, silty, 1 6 IZ 5/4/4r 9:54 OVA reading @ base-
] fine to medium size sand with -4 SM line, oniy OVA
1 some gravel N sample recovery
10-: 10.7-11.7" Moist, black-brown, ] 6 |2| |16/17) 10:0Q At 10' sampler hit
. silty, fine to medium o SM Z pocket and dropped
N size sand with some approx. 8"
. gravel B
1;-5 15-16.5' Dry, brown, fine to J sp|33 |3 14/41/10:08 OVA reading @ base-
- medium sand with pea . Z 37 iine -
] size gravel. Upper 8" Large cobble in
3 stained black. Gravel J bottom of sampler
; increasing in size with o 0ily film on sampler
- depth. Entire sample -
20 saturated with gasoline ]
- 20~20.5"' Dry, brown, silty sand a1 SM| 6 4Z 20/37/10:2Q OVA reading @ basa-
4 20.5-21.5"' Moist, gray, medium to- SP 43 line
3 coarse sand with pea 3 Strong oily odor
- size gravel 3
= .
»-] 25-26.0' Dry, brown, silty, q M| 6 |5 27/50 10:27] OVA reading @ base-
] medium to coarse sand 7 Z line
- with gravel. N Strong oily odor
3 27.5' Hit cobble and graveI ] :
- Groundwater encountered J GP
N at approx, 30 feet .
-ap-d -




BOREHOLE LOG

METRO RAIL TRANSIT

slough in augers

Project name:
Project Number 87-600-0033 Field Log of Borehote Number: BH=-209 sheat 2 of 2
- Graphic Log Sampies
3 K ] :
2 e F|5(3g) & £ Romars
3 S5 13[7] 2|38
J 30-31.0' Wet, green-gray, medium J SP 24| § 136/50| 10:35| OVA reading at base-
- to coarse sand with some line
3 gravel | Hit void
E Soil1 has HzS odor
38 .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 ¥ Hit cobble and gravel Gr Strong HS odor
1 39 Broke through cobble Slight creosote odor
] on sampler
40
q 40-41.5' Wet, gray, medium to sP 12 122 6/8/] 10:59| OYA reading @ base~
- coarse grained sand with 16 Tine
- -gravel Qily film on sampler
45— -
1 45° No recavery - 4' - Note

i

?lllllllll?

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

IEIEN AN YA RSN E NN E NS CEEEENE NIRRT ENENEEEEN NSNS NEESENE BUVEFRTEN

11:21 Water samples

collected
O0VA reading 14 ppm
at top of hole

k




Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
GeoBase & GPI, 1993

CALIFORNIA
High-Speed Rail Authority @ Metro



UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)

© | Srous SECOMDARY DIVISIONS

PRIMARY DIVISIONS SYMBOL
GRAVELS CLEAN GW | WELL GRADED GRA GRAVEL-SAND RES
: SAEAN VELS, MIXTURES, LITTLE OR NO FINES.
COARSE HALF OF (53 THAN | @GP |POORLY GRADED GRAVELS OR GRAVEL-SAND MIXTURES, LITTLE OR NOFINES|
GRAINED soiLs | COPRSE o
o[ craveL GM |SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURE, NON PLASTIC FINES
MFor . | essevE FINES GC  |CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES, PLASTIC FINES.
MATLISNS SANDS SW |WELL GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO FINES.
ISLAREER MORE THAN | 1 poiNDS
THAN (LESS THAN
#200 SIEVE SIZE HALF gg 5% FINES) SP  |POOALY GRADED SANDS OR GRAVELLY SANDS, LITTLE OR NO FINES.
FRACTIONIS |  SANDS SM  [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 OR
ainid SILTS AND QLAYS ML |CLAYEY FINE SANDS OR CLAYEY SILTS WITH SLIGHT PLASTICITY.
P LU ARRT sés LESS o moamgi %A'sr'fw &23"& TO u%mysmsnaw GRAVELLY CLAYS,
MORE THAN OL | ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW PLASTICITY.
HALF OF uH | INORGANIC SILTS, MICACEOUS OR DIATOMAGEOUS FINE SANDY OR SILTY
MATERIAL SILTS AND CLAYS SOILS, ELASTIC SILTS.
IS SMALLER T
= LIQUID UMIT GREATER CH |INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS.
#200 SIEVE SIZE THAN 29 OH |ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANIC SILTS.
HIGHLY ORGANIC SOILS PT PEAT AND OTHER HIGHLY ORGANIC SOILS.

CLASSIFICATION CRITERIA BASED ON FIELD TESTS

e e e ——— S EEEE—S—SS.
R e e

AND = NUMBER OF BLOWS OF 140
PENETRATION RESISTANCE (PR) GQLAYS sars POUND HAMMER FALLING 30
: INCHES TO DRIVE A 2 INCH 0.0.
SANDS AND GRAVELS CONSISTENCY | BLOWS/FOOT® | STRENGTH"* (1 % INCH 1.0.) SPUT BARREL
e ———— SAMPLER (ASTM-1586 STANDARD
RELATIVE DENSITY | BLOWS/FOOT* - -
/ VERY SOFT 0-2 0-% PENETRATION TEST)
VERY LOOSE 0-4 SOFT 2-4 Y- th
== UNCONFINED COMPRESSIVE
LOOSE 4-10 FIRM 4-8 “%-1 STRENGTH IN TONS/SQ. FT.
MEDIUM DENSE 10- 30 STIFF 8-15 1-2 EEESET;?:)O&:‘E!ER
DENSE 30 - 50 VERY STIFF 15-30 2.4
VERY DENSE OVER 50 HARD OVER 30 OVER 4

PLASTICITY INDEX

CLASSIFICATION CRITERIA BASED ON LAB TESTS

Ouo ( Oy’

GREATER THAN 4 FOR GW AND 7 FOR SW: C_ =

0

GP AND SP - CLEAN GRAVEL OR SAND NOT MEETING REQUIREMENT FOR GW AND SW
GW AND SM - ATTERBERG UMIT BELOW "A" LUNE OR P.I. LESS THAN 4
GC AND SC - ATTERBERG LIMIT ABOVE "A” UNE P.l. GREATER THAN 7

e " Do X0p

&% l"‘"‘”“F""‘“Jemml

koaaws[aouwensl

200

ki 100

CLASSIFICATION OF EARTH IIATEHIALS IS BASED ON FAELD INSPECTION AND
SHOULD NOT BE CONSTRUED TO IMPLY LABORATORY ANALYSIS UNLESS SO STATED.

60
| GW AND SW-C, =
V.
by BETWEEN 1 AND 3
40 .
o S
- /|
nﬁ_ OH & MH FNES
f 3 |_(SILT OR CLAY)
a
s
O e oo [SEVESZE
LIQUID UMIT

- GEOBASE/GPI

KEY FOR SOIL EXPLORATION LOGS

FIGURE A-1

Lo s

4
5 [

Yo Do Cam W

s

i RN S i B




w | 5 (885 & =
o B~ (029 Z | xn DESCRIPTION OF SUBSURFACE MATERIALS e
2o | 26 |g89 & (SR o
ﬂﬁ‘c EE Ea S {‘.‘:E This summa:_-‘y applies only at the location of this boring and at the time of g&
= )-v gm % QT | drilling. Subsurface conditions may differ at other locations and may change at 3\4
= = o T this location with the passage of time. The data presented Is a simplification of i
=] ad o actual conditions encountered.
I oT= :
: = | MISC. CRUSHED BASE COARSE, brown, slightly moist,
. = | medium dense to dense
- | =
- i
_=| CRUSHED ROCK MIXED WITH SILTY SAND (SM), brown,
J:o=| slightly moist, dense to very dense, 1 to 1.5 inch gravels
24 | 95 B o=
" -—
R
24.1 B i SILTY CLAY to CLAYEY SILT (CL-ML), mottied grey green,
f moist to very molst, stiff to very stiff
23.2 8
B i i a Refusal at 5 feet.
SAMPLE TYPES DATE DRILLED: $-10-93
PROJECT NO.: 1133.21
Rock Core
[S] Standard Spiit Spoon  EQUIPMENT USED: GEOBASE/GPI |  merroun
Drive Sample * "HAND
Bulk Sample GROUNDWATER LEVEL: LOG OF BORING NO. B-1
(7] Tube Sample NOT.ENCOUNTERED FIGURE A-2




P}

= P

v

.Plﬂ-"‘—

L —

s g“‘ e =
w a |Beg & o
5 | 8 B3R F [=p DESCRIPTION OF SUBSURFACE MATERIALS | B
=3 - W : L
g"?.; us Ea u f"u& This summary applies only at the location of this boring and at the time of gE
b= v~ |Wepg 2 | O3 | diling. Subsurface conditions may differ at other locations and may change at | W
£ & Swud & this location with the passage of time. The data presanted is a simplificationof |
o aXmd actual conditions encountered.
- =T AL
_=="| SILTY GRAVEL (GM), grey, dry, loose, 3/4 to 1.5 inch
= | gravels, trace sand
- =
=
e
-
.
il
[ o
28.2 B SILTY CLAY to CLAYEY SILT (CL-ML), mottied brown 20
green, molst, very stiff
B —
5—%
% @ 5.5, black ash
13.0 B ] SILTY SAND (SM), grey, moist, medium dense to dense |
b -285-
...... B Y i Refusal on rock at 7.5 feet.
Rock Core 2 i
(5] Standard Split Spoon ~ EQUIPMENT USED: GEOBASE/GPI |  werounx
Drive Sampl HAND
o Dite rvia SAOUNDWATER LEVEL LOG OF BORING NO. B-2
(7] Tube Sample NOT ENCOUNTERED FIGURE A-3




w | F (885 ¢ 5
%A 2n ’E% (= EC DESCRIPTION OF SUBSURFACE MATERIALS tla
~3 =\ w
ﬂ:}' ac Fod Y ﬁzw This summary applies only at the location of thig boring and at the ime of g&
e ~ s & | OC | drilling. Subsurface conditions may differ at other locations and may change at | W
= ot Swd & this location with the passage of tims. The data presented is a simplification of | [}
a a0 o— actual conditions encountered.
.« | FILL- SILTY GRAVEL (GM), brown, slightly moist, very 204 .6
.= | dense, 1" to 3" crushed rock, trace sand
.. |
N
B Tomr
32 | 144 -
"I'-'. -]
18.6 100 B |- SILTY CLAY to CLAYEY SILT (CL-ML), light brown, stiff to
44, very stiff, molst, trace sand 1
‘|| SILTY SAND (SM), brown, moist, medium dense, bricks,
i|:| concrete, clay chunks
9.1 B TEEE
ST TTTTTTT } Refusal on concrete at 3.5 feet.
i
w I'.:
Rock Core - )
[S] Standard Spiit Spoon EQUPMENT USED GEOBASE/GPI METROLINK
Drive Sample
Do s SRR L LOG OF BORING NO. B-3
m Tube Sample NOT ENCOUNTERED FIGURE A4

R I S B I i T B S L ST “-n!_ £5 an,

i 0] Ly el i eyt 2= 2R
wle st oy el DB DO L ATk Nt e o R et Mo 30




i i

Ay |

e e e

I G

0
r

> =w W
- o o -
W = |R2g > S
5. on E,‘E — EQ DESCRIPTION OF SUBSURFACE MATERIALS ' ;iC
a8 | HY EZnol 4 | &l —m 7 - zy
*,_:}"' .>.V %"‘3 § gb dri}llntga. sgmasu_ aggp mﬁﬁé%“mu;; m?:;:&ﬁ?ﬁgggmsggda:nmss gt’:‘a?t;:a at a%
= x |Gwd & this location with the passage of time. The data presented is a simplification of |
[=] axa ¢ 0— actual conditions encountered.
e | FILL
‘= | SILTY GRAVEL (GM), brown, slightly moist, very dense,
2.7 | 140 8 | .= | crushed gravels to 3", trace sand
T - -295-
=
s
Lo -
SILTY CLAY to CLAYEY SILT (CL-ML), mottied dark
B brown, brown, grey, stiff to very stiff, siltstone fragments
29.1 4
16.8 B i
__________________ W Fry— i YT
SAMPLE TYPES DATE DRILLED: 9-2-93 ;
ol PROJECT NO.: 1133.21
(S Standard Split Spoon  EQUIPMENT USED: GEOBASE/GPI|  wemrounx
(O] orive Sample “HAND
Bulk Sample GROUNDWATER LEVEL: LOG OF BORING NO. B4
Tube Sample NOT ENCOUNTERED FIGURE A-5




A

> =
w |5 [BB5E z
%.-\ an E% - ’:EE DESCRIPTION OF SUBSURFACE MATERIALS He
=R [ W
ﬁ:} ot Eﬂ s && This summary applies only at the location of this boring and at the time of S
o Y~ |YWng % | OF | drilling. Subsurface conditions may differ at other locations and may change at we
= > Zwd E this location with the passage of time. The data presented is a simplificationof | [

E,‘ 'ﬁ”_ﬂt % actual conditions encountered

A S = - P s

FILL: SANDY GRAVEL (GW), brown, dry, loose, glass,
trash

SANDY GRAVEL (GP), grey, dry, loose, 3/8" round gravels

Refusal at 20 inches on asphalt concrete.

SAMPLE TYPES
Rock Core
[S] Standard Split Spoon
[O prive Sample
Bulk Sample
[T Tube Sample

DATE DRILLED: 9-2-93
EQUIPMENT USED:
HAND

GROUNDWATER LEVEL:
NOT ENCOUNTERED

GEOBASE/GPI| & ™

LOG OF BORING NO. B-5

FIGURE A5 |

g W o s Wy ey, 3 e

s ol G




&= o E§ - ':E,,"_ DESCRIPTION OF SUBSURFACE MATERIALS ﬂﬂ
ES | G0 (b w | ol fe— T
no U w Th ¥ w
8° | 56 GRS o | BE [ e, Frer Rt | G
S |ded § 0 oeaton P achaal conaitions encouptered, - o p neationof | iy
_ ALL: .
107 | 113 B i SILTY SAND to SAND (SM-SP), brown, slightly moist to
3.4 o9 1 D 0 moist, medium dense, gravels to 3 inches, concrete
' E fragments, bricks -295.
77 | 9 | 3 [D| %7
10.6 97 6 | D - @ 7.5'-9.0', bricks, ash -290-
i|:| SILTY SAND (SM), brown, moist, loose, slight petroleum
127 PUSH D odor
229 3|D s -
. - 1]:] NATIVE: SILTY SAND to SAND (SM-SP), green, moist, -285-
) {-|-1.::1 dense, gravels, strong petroleum odor s
>~ T i Terminated at 15 feet.
A No caving.
{
&=
i
\\I"‘\
Q}
o
!
SAMPLE TYPES DATE DRILLED: 9-7-93
PROJECT NO.: 1133.21
Rock Core
[S] standard Split Spoon EQUIPMENT USED: GEO BAS EIG PI METROLINK
(O] Drive Sample 18" BUCKET AUGER
Bk Sample GROUNDWATER LEVEL: LOG OF BORING NO. B-6
[T] Tube Sample NGFERSEEIEED FIGIRE A-7
AN T T ey ¥ AT

Code A e AL A3 T ) i b i M S Mt T
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d_I...

-
i

3 A
S S

-,

= guﬂ a =
g | 5. |Beg & 2
=P T ’Eﬁ‘{- f Eﬁ DESCRIPTION OF SUBSURFACE MATERIALS ﬂﬁ
ﬂi\f &g Eﬂ“’ s | &H_‘ This summary applies only at the location of this boring and at the time of gE
= - zwg % Qs | drilling. Subsurface.conditions may differ at other locations and may change at "_'l'l\.r
= o oW T this location with the passage of time. The data presented is a simplification of |
a oD 0 actual conditions encountared.
' ALL:
4.1 111 B 1 SILTY SAND (SM), brown, slightly moist to moist, loose to .295-
6.6 91 1 I 1: [ |: || medium dense, glass, bricks, gravels, concrete, chunks of
<Jili[i fi] clay,
126 | 99 [PusH D | 57 @$5', brick
-290-
2 5 i -~--[\@ 7', refusal on concrete, moved boring 5 feet. /
: T.:.:."| SAND (SP), grey, slightly moist, dense
SANDY CLAY (CL), brown, moist, stiff, bricks
5.8 97 81D "= 2% NATIVE:
2 = SAND (SW), grey, moist, dense, gravels to 3" .285-
3.2 5§ | D >
Terminated at 16 feet.
Slight caving and ravelling.
SAP';HE::EE?’ SATEDNLLED: 798 IG PROJECT NO.: 1133.21
[S] Standard Split Spoon  EQUIPMENT USED: EOBASE/GPI METROLINK
Bulk Sample GROUNDWATER LEVEL: LOG OF BORING NO. B-7
(7] Tube Sample NOT ENCOUNTERED EEURE Al
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1

w |5 [S85 £ z
%n on IE§ | ze DESCRIPTION OF SUBSURFACE MATERIALS [ares
=5 - W w
3\'} as F—ﬂ W &{-‘l-_‘ . This summary applies only at the location of this boring and at the time of gﬁ
e "V %gq % = ﬁl{ﬁf&agggs:*ma:.wnduﬁn:sgx t? - dif{%r.aé:g ur’:mttggq:nt:jma Tc::f?ogne %t EU
b =4 passa me. I8 a simplifi o
5 E_“rﬂ & actual conditions encountered. P w
: FILL:
4.1 17 B SILTY SAND (SM), brown, loose, moist, gravels to 2"
34 92 1 (D " NATIVE:
" SAND (SW), grey, moist, very dense, gravels to 3" -285-
26 119 6 D
-280-
6.2 102 | 10| D ;
Terminated at 11 feet.
No caving.
i~
’?; >
r:l
=
¢
NG
==
SAMPLE TYPES DATE DRILLED: 9-7-93
PROJECT NO.: 1133.21
(C] Rock Core
(] Sandwa SpitSpoon ECUPMENT uSED: GEOBASE/GPI | uerrounk
[D] Drive Sample 18" BUCKET AUGER
Bulk Sample GROUNDWATER LEVEL: LOG OF BORING NO. B-8
[T] Tube Sample NOT ENCOUNTERED FIGURE A9




Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Geotechnical Soilutions, 2005

CALIFORNIA
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Geotechnical Soilutions, Inc. Project No: [Client: Tetra Tech
GS5101 Location: Aliso Sector D/IMTA
501 S. Fairfax Avenue, Suite 101 |Drilling Contractor: C&C Drilling
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
Logged by: SMD |Date:5/9/2005 Reference: of 1
| §
8 i &
g gl £
glel o] |5 c|l @2
o|la| a|l@|o o| ‘@
LIEl 2SS o =
c| ® Ela ol =
=lo|l2ls g1 =
Slo| 2|2 -l o0
HEHEEE 3| 2
olo|o|d|m Visual Description =l o
20 About 4 inches asphalt, about 4 inches base.

5
i
|

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

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

12| Discarded sample, abundant brick pieces.

17
30
ﬁ CA 6 |Possible Native: Brown medium grained sand, moist, moderately dense.
7
10
ECA 4 |Brown medium grained sand, moist, moderately dense.
15 6 |End of boring 14 feet.

12{Fill to about 10 feet.
No groundwater.

PLATE XVIII

fob
Ch
'
C)
(%
b
]
e
)
C)
Y|
£
Ly,
-l
©h
7]




Geotechnical Soilutions, Inc. Project No: [Client: Tetra Tech
) GS5101 Location: Aliso Sector D/MTA
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 Ibs
Fax: (323) 937-1099 Surface Elevation: : Sheet 1
Logged by: SMD |Date:5/9/2005 Reference: of 1
2| §
8 el a
£ = -:
[T O =
elol o] |5 El @
0| ol &2 o| @
w| g |3‘ oy Ol =2
c|® Ela gl =
= ln|l2|s 3 | =
Elo| &(n|2 5l D
a2 Elol3 B 2
olc|a|a|m Visual Description s| &
0 About 6 inches asphalt, about 5 inches base.
Fili: 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.
EHseTl |6
6
6
[
g CA 11|Possible Native: Brown sand, medium grained, scattered gravel, slightly moist,
13|moderately loose. :
17|End of boring 11 feet.
_ Fill to about 10 feet
15 No groundwater.
PLATE XIX
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Geotechnical Soilutions, Inc. Project No: |Client: Tetra Tech
GS5101 Location: Aliso Sector D/IMTA
501 S. Fairfax Avenue, Suite 101 Drilling Contractor: C&C Drilling
Los Angeles, California 90036 Equipment: 8" Hollow 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
2| ©
4 | 2
i 5| =
bl I £ R
ool Q|| @ Q )
wiegl2el s (S
c|® E|l a 2| =
=ln|l2|s 3 c
lo|a|n| @ 2l 2
alz| E|o| 3 532
olc|w|m| m Visual Description S| o
" 0f About 6 inches asphalt, about 5 inches base.
Fill: Gray-brown sand, pieces of brick and asphalt, slightly moist, moderately
loose.
Black sand, pieces of brick and concrete, slightly moist, moderately loose.
8
52 spi 11 |Black sand and clayey sand, slight odor, scattered pieces of brick, gravel,
15{slightly moist,moderately loose.
26
18]
3’5 CA 26 |Possible Native: Light gray coarse sand with abundant gravel, odor, slightly
50 [moist, moderately dense.
6"
20
E CA 100|Light gray coarse sand and gravel, odor, slightly moist, moderately dense.
6"
Layers of coarse gravel/boulders.
EI 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 feet, possibly perched.
Fill to about 15 feet.
PLATE XX




Geotechnical Soilutions, Inc. Project No: |Client: Tetra Tech
GS5101 Location: Aliso Sector D/IMTA
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 Ibs
Fax: (323) 937-1099 Surface Elevation: Sheet 1
Logged by: SMD [Date:5/9/2005 __|Reference: of 2
pa o o| =
slo| o] |E €l @
ol ol |l |w (=} [
LIE|I2|ISl s Ol =
c|l® Ela | =
s|e|2|d|e 2l 5
ARBEEHE _ - 3| =
Qlo|w|(mm Visual Description 2| o
-0 About 8 inches asphalt, about 5 inches base.
Fill: 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.
1g ' Black silty clay, scattered brick fragments, odor, moist, moderately stiff.
1E]ca| |6
;
25
15
1';?5 CA 10|Possible Native: Dark gray fine sand, slightly moist, moderately dense.
156
28
20
GalcA|  [27|Dark gray coarse sand and gravel, strong odor, moist, moderately dense.
50
o
T’T: SPT|  |25|Dark gray coarse sand and abundant gravel, strong odor, moist, moderately
35|dense.
50
Renrd 5“
B | |
#1 50[Dark gray medium grained sand, strong odor, moist, moderately dense.
PLATE XXI
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Geotechnical Soilutions, Inc. Project No: |Client: Tetra Tech
GS5101 Location: Aliso Sector DIMTA

501 S. Fairfax Avenue, Suite 101 Drilling Contractor: C&C Dirilling
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
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Dlo|w|m|m Visual Description S| a
30] End of boring at 31 feet.

Fill to about 15 feet.
No groundwater.
35
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Geotechnical Soilutions, Inc. Project No: |Client: Tetra Tech
GS5101 Location: Aliso Sector D/IMTA
501 S. Fairfax Avenue, Suite 101 Drilling Contractor. C&C Drilling
Los Angeles, California 90036 ~ |Equipment: 8" Hollow Stem Auger Boring 5
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
| §
8 | =
g 2| £
2lo| o E £l O
o|l ol al2|w o )
wlEl 225 ol =2
c|l® Ela 2| =
=lo|2|s% 2| £
E|lo| &|® = a| 2
HEBIHE 3| 2
ola|o|m|m Visual Description s| o
~.0] About 4 inches asphalt, about 8 inches base.
Fill: Brown medium grianed sand, abundant gravel, brick pieces, slightly moist,
moderately loose.
| Gray and brown silty clay, moist, moderately stiff.
0]
E:.EJ CA 10|Gray-brown silty fine sand, moist, moderately dense, slight odor.
10
15
EICA 18(Possible Native: Light brown coarse sand and gravel, moist, moderately dense.
38
50
20)
'ﬁsw 50|Light brown silty fine sand with occasional gravel, slightly moist, dense.
5" B
14=ICA| |40|Gray fine to coarse sand and gravel, slight odor, slightly moist, dense.
50|End of boring at 26 feet.
5" |Fill to about 15 feet.
No groundwater.
Tj‘}'
30
PLATE XXIII
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Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Kleinfelder, 2003

CALIFORNIA
High-Speed Rail Authority @ Metro



Date Drilled: Water Depth:

Drilled By: Daie Measured:
Drilling Method: Reference Elevation:
Logged By: Datum:
- o _—
el E=| S g | ¥
c z| 32 GEOTECHNICAL DESCRIPTION 2 |, B
= L1 2 U‘;‘-‘,‘ B AND o (i g
eoc|e| e s | & O~ |28 =w
>oal E| E 20 S CLASSIFICATION ool 5 = 53
Qoo | o0 o °H s cTallo Do
1 6 108 | 10 | DS, SE
2 12 GS
S
M@ ) | (4 () (6) |(6) (7)
10—
— NOTES ON FIELD INVESTICATION
1. SAMPLE - Graphicol represenlotion ol somple lype os shown below,
Sphit Spoon - Stondard Fenetrotion Tesl Somple (SPT)
Drive Somple - Colilornic Sample (Col)
Bulk Somple - Obloined by collecling cullings in o ploslic bog
Tube Somple - Shelby/Pilcher Tube Somple [m-]
SAMPLE NO. - Somple Number
3. BLOWS/FT - Number of blows required lo odvance sampler 1 fool (unless o lesser dislonce is specified).
Somplers in generol were driven inlc the soil ol the beltom of the hole with o stondard (140 Ib) hommer dropping o stondord 30 inches.
Drive somples collected in buckel ouger borings moy be obloined by dropping non-stondord weight irom vorioble heights.
When o SPT sompler is used the blow count conforms o ASTM D-1586.
SCR/ROD ~ Somple Core Recovery (SCR) in percent (%) ond Rock Quolity Designotion (RQD) in percent (%). RQD is defined os the
percenloge of core in eoch run which the spacing belween nolurol froclures is greoter thon 4 inches. Mechonical breoks of the core
ore not considered.
4. GRAPHIC LOG - Stondord symbois for scil ond rock types, os shown on plote B-1b.
5. GEOTECHNICAL DESCRIPTION
Soil - Soil clossificolions ore based on the Unilied Soil Clossificolion System per ASTM D-24B7, ond designolions include consislency, moisture,
color ond olher modifiers, Field descriplions hove been modified lo reflecl resulls of loborotory onolyses where deemed oppropriole.
Rock - Rock clossilicolions generolly include o rock lype, color, moisiure, minerol constiluents, degree o weolhering, olleralion, ond
the mechaonical properlies of the rock, Fobric, lineotions, bedding spocing, foliotions, ond degree ol cementolion ore olso presented
where oppropriote.
Description of soil origin or rock lormation is ploced in brockets ot the beginning of the description where opplicoble, for exomple, Residuol Soil.
6. DRY DENSITY, MOISTURE CONTENT: As eslimoied by loborolory or field iesting.
7. ADDITIONAL TESTS - (Indicotes somple tesied for properties other thon the obove):
MAX - Moximum Dry Density SG - Specific Gravily PP - Pockel Penetrometer
GS - Groin Size Distribution HA - Hydromeler Anolysis WA - Wosh Anolysis
SE - Sond Equivolent AL - Allerberg Limits DS - Direct Sheor
E! - Exponsion Index RV - R-Volue CP = Collopse Potential
CHEM - Sullate ond Chloride Counieni, pH, Resistivity CN - Consongotion UC - Unconlined Compression
PM - Fermeobility CU - Consolidolion Undroined Trioxiol 1 - Torvone
UU = Uncensclidoled Undrained Trioxiol CD - Consolidated Drained Trioxial
E. ATINMUDES - Orientotion of rock disconlinuily cbserved in buckel ouger boring or rock core, expressed in sirike/dip ond dip ongle,

respeclively, preceeded by o one-letler symbol dencting noture el disconlinuily os shown below.

B: Bedding Plone J: Jointing C: Conloct F: Foull S: Sheor

PLATE
Bl KLEINFELDER | pypianaTion oF LOGS e
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UNIFIED SOIL

CLASSIFICATION SYSTEM (ASTM D-2487)

PRIMARY DIVISIONS

GROUP SYMBOLS

SECONDARY DIVISIONS

- CLEAN WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES, LITILE OR NO FINES
25%% (L?ggﬁl&im
& .3 ‘gg 35..5 ax FINES POORLY GRADED GRAVELS OR GRAVEL-SAND MIXTURES, LITILE OR NO FINES
2 i ® v ne
2 Cew 35'69;5; GRAVEL SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES
& Zian u WiTH
¥ 3L - g FINES CLAYEY GRAVELS, GRAVEL-SAND=CLAY MIXTURES
a z-WL
?Is Fuo 8 2 &NE%: WELL GRADED SANDS, GRAVELLY SANDS, LITILE OR NO FINES
w18 293 1
¢ gIs widz*P e e POORLY GRADED SANDS OR GRAVELLY SANDS, LTILE OR NO FINES
8 g ﬁ”agﬁ"’ SILTY SANDS, SAND-SILT MIXTURES
g g < SANDS . SAND-
3 O Edm
SuEs WITH
g“m FINES CLAYEY SANDS, SAND~-CLAY WMIXTURES
= = INORGANIC SILTS, VERY FINE SANDS, ROCK FLOUR, SILTY OR
Z . 6 o8 CLAYEY FINE SANDS
i g St s INORGANIC CLAYS OF LOW 10 MEDIUM PLASTICTY, GRAVELLY CLAYS,
= pa 8313 SANDY CLAYS, SILTY CLAYS, LEAN CLAYS
o =
2 %ﬂjm @ r ORGANIC SILTS AND ORGANIC SILT-CLAYS OF LOW PLASTICMTY
(=]
o zé,&’, INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE SANDS OR
5§ Fpv e o =8 SILTS, ELASTIC SWLTS
« ==
© a8 § 33vaz INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
w ¥IS £3 S5 ks
E S o i ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANIC SILTS
=
-
=

HIGHLY ORGANIC SOILS

PEAT, MUCK AND OTHER HIGHLY ORGANIC SOILS

TYPICAL
FORMATIONAL
MATERIALS

SANDSTONES

SILTSTONES

CLAYSTONES

LIMESTONES

SHALE

CONSISTENCY CRITERIA BASED ON FIELD TESTS

POCKET **
CONSISTENCY: TORVANE PENETROMETER
. - g * NUMBER OF BLOWS
RELATWE DENSITY; COARSE~-GRAINED SOIL FINE-GRAINED SOIL OF 140 POUND HAMMER
FALLING 30 INCHES
e o e | [ cosroner [y 21| 2o | meovaes | R I o0
DENSITY (F blows/tt) DiNeAY (2] (# blows/t) | <ippNGTH (1s1) | STRENGTH (1sf) .g'pl_';‘,/ %A',':Ea "&&Nm
(ASTM=~ 1586 STANDARD
Very Loose <4 0 - 15 Very Soft <2 <0.13 <0.25 PENETRATION TEST)
- — Soft 2 -4 013 - 025 | 025 - 05
kpose ol 19 ** UNCONFINED
Medium  Stitf 4 - B 0.25 - 05 05 - 1.0 COMPRESSIVE
Medium Dense 10 - 30 3% - 65 STRENGTH IN
Stitt 8 - 15 05 - 1.0 1.0 - 20 L?;;"%’?Eaﬂ‘ SOCKED
Dense 30 - 50 65 - 8 Very Stiff 15 = 30 1.0 - 2.0 20 - 40 PENETROMETER
Very Dense >50 85 - 100 Haord >30 >2.0 >4.0
MOISTURE CONTENT CEMENTATION
DESCRIFTION FIELD TEST DESCRIFTION FIELD TEST
Dry Absence of moislure, dusty, dry to the touch Weokly Crumbles or breoks wilth hondling or shight finger pressure
Moist Domp but no visible woter Moderolely Crumbles or breoks wilh consideroble finger pressure
Wel Visible lree woler, usuolly soil is below woler loble Strongly Will nol crumble or breok wilh ltinger pressure

<
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" Date Drilled: 4/24/03 Water Depth: >30.5 feet )
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 wlo SOIL DESCRIPTION )
< (- E 2% § AND 2 ®|
808 5 veloT| B B
8 3a 8l o CLASSIFICATION vgle.l &, %
A WO (0flO0f OO | A £ Yag H 3 o
sl 5825 33 °
o~ [ " g 2]
UHEERR: 512§ 27 &
Asphaltic Concrete (AC): approximately 3 inches thick
| | over I foot base approximatley
- 7/ Artificial Fill EA%):
/%’ andy Clay : olive gray, moist, fine to coarse sand,
| 7/, brick fragments found, noordor_ __________ |
1 Sandy Silt (ML): olive brown, moist, very stiff, iron
. oxide stains, mottled with pockets of clay, no odor
-275 5 e, = 90 |209 "
b " | Native: }
o Sand (SP): yellow brown, slightly moist, medium dense,
fine grained, no odor
-270 10—Juih “ % : Nk
s Isjﬂﬂ 3| 45 110 | 6.8
! -- moist, dense, fine to coarse grained, some fine gravel,
2 inch layer of gray clay, highly moist, no odor
| i M4 | s
Proposed Shored Excavation Project PLATE
k KLEINFELDER 710 N. Keller Street
Los Angeles, California A-2a
| PROJECT NO. 29712 LOG OF BORING B-1 )
Explanation To Logs On Plate A-1
1210210200515 241




-
&
g Wl SOIL DESCRIPTION 5
cPE [EEIR AND A
5 9% s¢ | CLASSIFICATION $58u 54 B
wea|galTE 2 (Continued From Previous Page) 585§ @ a =
E‘ a‘ '3 3 a a. ] TE A
niun| m~| O =} g 8 2 R
|| "“ -- very dense
-255 2s~ﬂ[m > 5:2}? .
250 30~mm 1 '
06" 3] Gravelly 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, California A-2b
_PROJECT NO. 29712 LOG OF BORING B-1

Explanation To Logs On Plate A-1
10l0210200513241




([ Date Drilled: 4/24/03 Water Depth: >31 feet )
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
Il
; ul SOIL DESCRIPTION 5
P IEEE AND I R
] X CLASSIFICATION 458 Ga B
duf|ele|of 5825 28 &
AR v 135 3° 8
ala @] s a |28 ] &
. | Asphaltic Concrete (AC): approximately 3.5 inches thick
E ) \without base
/ Artificial Fill (Af): _ ‘
i | / agveg' an : dark olive gray, moist, fine to medium
/ sand, brick fragments, trace fine gravel, some staining, no
| % odor, trace coarse gravel and cobbles, concrete debris
1| 16 / 94 |22.7
1275 5 % CHEM, WA
: / -- olive brown, trace wood debris and fragments of
A_ o L R S
| ' Native:
and (SP): yellow brown, moist, dense, fine to medium
| . grained, some coarse gravel, no odor
I W 2| 39 _ 105 | 6.0
GS
-270 10— Ry
2 TH| Silty Sand (SM): olive brown, moist, very dense, fine |
[|§| grained, no odor
ﬂm 3| 28 |f 87 | 7.4
so/6" | T |4
265 15— 1
T “T3| Gravelly Sand with Silt (SP-SM): gray, moist to very
| 3| moist, dgnse, fine to coarsg: graixl'l\gg, E::le and coarse gravel,
7| occasional layers of sandy gravel, no odor
4| 59 T
o, I
Proposed Shored Excavation Project PLATE
k KLEINFELDER 710 N. Keller Street
Los Angeles, California A-3a
 PROJECT NO. 29712 LOG OF BORING B-2 _
Explanation To Logs On Plate A-1
1010210200513241




Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Lowney Asssociates, 2003

CALIFORNIA
High-Speed Rail Authority @ Metro



4 Y
EXPLORATORY BORING: LB-01 Sheet 1 of 1
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: 17.5FT.
This log is & part of a report by Lowney Associates, and should not ba used as a Undrained Shear Strength
stand-alone document. This description applies only to the location of _lheses;m:ration ) (ksf)
- 2 m; mfm&mﬁ. mmmmdg;m”mﬁwﬁmm? w |847 e |wE|E 7Y | O Pocket Penstrometer
S |z | @ actual conditions d. Transiti soil types may be gradual, o FEE Elzc|a~| 2k
g |&E| & £ |g52|z|6E |58 [cg |2
= =| = = wid 5 S| EN :
g |- |3 MATERIAL DESCRIPTION AND REMARKS 3 |582|%|38|E |Sg | @ Urconined Comprossen
& | A U-U Triaxial Compression
274.0 SURFACE ELEVATION: 274 FT. (+/-) 10 20 30 40
] N5INCHESOFASPHALT @] T T
2-INCHES OFCRUSHED AGGREGATED BASE IS . i i ;
(GW), greenishbrown 8 vl
FILL: SILTY SAND (SM), trace of fine gravel and LT O R R (O
asphalt, moist, dark brown to black - ! _ v '
- loose, no odor 7 i y
1 sm 1 E 12 | 102 ! : :
AUGER REFUSAL DUE TO STEEL PIPE T y ; ;
MOVED TO 3-FEET SOUTH OF ORIGINAL — ' i i
LOCATION 5| ; i [ i
- weak petroleum odor 1 [ I (A
- weak petroleum odor, cohesive I 4 E B [ AR ENENE
) | NATIVE: SAND (SP), fine to coarse, trace of fine | | A
gravel, dense, moist, light brown, no odor 5 ' X ' ’
| sp i i
1 e Woolm] [0
- 2] AUGER REFUSAL DUE TO BOULDER (greater than | ! e ]S
- \18-inches in diameter) /- | [ I
J BOTTOM OF BORING AT 172 FEET | ) y X
NO FREE GROUNDWATER ENCOUNTERED ,
20— BORING WAS BACKFILLED WITH CUTTINGS ~ _ ' .
1 WEIGHT OF KELLY: ] ' y |
- 0 TO 24-FEET: 2,150 POUNDS - i ; ; ; {
i 25 TO 44-FEET: 1,350 POUNDS | 25120 E
45 TO 65-FEET: 650 POUNDS : : : : :
25— = Y T
g 1 ] Ak 1%
‘g = B 5 ] : :
2 30 . DA EEE
- o A ' ¢ i
g s e]
B ’ i s lEd 2l
q 1 L}
§ GROUND WATER OBSERVATIONS:
< NO FREE GROUNDWATER ENCOUNTERED J
B MAVIRIENIA CC VY IATEC
RS W INERR AV NLUIAILY LB-01
Environmental/Geotechnical /Engineering Services e e s 1651-15A
PET Tl T SXSTELTIL G OB OFOF
s Raf el Sf dee ol F e Radf oF i sud BF dad Nk




gravel and cobbles less than 12- |nches in diameter,
moist, light brown

- concrete rubble greater than 24-inches in diameter

REFUSAL DUE TO SAND CAVING, MOVED TO
5-FEET NORTH, 4-FEET WEST OF ORIGINAL =
LOCATION

SAND (SP), with fine to coarse gravel and cobbles

less than 12-inches in diameter, medium dense, -
orange brown

- brown

.*1 GRAVELLY SAND (SW), fine to coarse gravel and -
i cobbles less than 12-inches in diameter, dense, moist,

orange brown with white mottling, no odor

SP
6 E 4
s 18 E 3
19 E 7
sw

] SAND (SP), medium to coarse, trace of gravel and

cobbles less than 12-inches in diameter, dense to very —
dense, olive green, no odor

30/10" E 6

110

130

114

115

4 N
EXPLORATORY BORING: LB-02 Sheet 1 of 2
DRILLRIG: 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.
?Mlngisapmdarepmbylwmymaiu and should not be used as a Undrained Shear Strength
stand-alone document. This description applies only to the location of the exploration o) (ksf)
" 9 “é";;g‘:“; i locion with tme. T doscrptn brecented s & cngufcasen w |3uz| |wglz || O Pocket Penerometer
s] = | & d. T sol types may be gradual. o r-‘:,i'-’,t_ flzc|a |2y
€ |RE| & £ |E5E EEE -
w (=] - = h =3 o~ i
@ 5 MATERIAL DESCRIPTION AND REMARKS 5 |582|%|38|E |gg|® tnoontnd Compresson
& | A U-U Triaxial Compression
272.0 | SURFACE ELEVATION: 272 FT. (+/-) 10 20 30 40
FILL: SILTY SAND (SM), trace of fine gravel, slightly vy i B
moist to moist, brick rubble, brown - I X
4 sm NERERE LR
1 B FILL SILT (ML), trace of sand and fine gravel, 3 N O I
medium stiff, moist, brown, no odor ; 2 I B
5 -1 ML —1 )
] . 3 E 10 | 104 v ' I

m 1
4 - sp ol |
g . il il e
é ] - fine to medium, moist to very moist N dlwf wl & 46
2 - 30/10" 19 | 105 ' ‘ ;
© AV X X i i y
~§ 240.0¥ i ; .
8 Continued Next Page O
§ GROUND WATER OBSERVATIONS:
9 ¥ : FREE GROUND WATER MEASURED DURING DRILLING AT 32.0 FEET
J
B AVAIENIA CC VI ATCEC
EBAWYW INERAAVO\N_IAILY LB-02
Envir tech a
vironmental/Geotechnical /Engineering se::rg%i 1SUOOSIEgED 1651-15A
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EXPLORATORY BORING: LB-02 Cont'd

Sheet 2 of 2

BORING TYPE: BUCKET AUGER
LOGGED BY: TKK
START DATE: 7-30-03 FINISH DATE: 7-30-03

DRILL RIG: AL-ROY DRILLING CO. PROJECT NO: 1651-15A
PROJECT: TOSCO CENTER STREET REMEDIATION
LOCATION: LOS ANGELES, CALIFORNIA
COMPLETION DEPTH: 32.0 FT.

This log is a part of a report by Lowney Associates, and should not be used as a
exploration

Undrained Shear Strength

(ksf)

Tl BORING HALTED AT 32-FEET DUE TO REFUSAL, 7]
= BOULDERS GREATER THAN 18-INCH DIAMETER, il
ALSO SAND CAVED DUE TO GROUNDWATER

WEIGHT OF KELLY:

40— 0 TO 24-FEET: 2,150 POUNDS m
.| 25 TO 44-FEET: 1,350 POUNDS |
45 TO 65-FEET: 650 POUNDS

swmﬂne;nemﬂusdummmmﬂmmd&mmhmmm I3}
= 2 m'";f;s mmmm xﬁmmmﬁmmmﬂ&m;’ w Eg: - wg E é":{ (O Pocket Penetrometer
=} T g actual conditions T soil types may be gradual, o ..5& u gl_ ,2_ ‘%
<€ |§e| £ |E5g|<|o8 (48|58 o e
L% Wik j = wgo o =5~ :
a |° |3 MATERIAL DESCRIPTION AND REMARKS 2 |5828(3(23|& |8g | @ uncontines Compression
@ | A U Traxal Compression
240.0 _ 10 20 30 40
| | BOTTOM OF BORING AT 32 FEET . O I I
FREE GROUNDWATER ENCOUNTERED AT 32 nE .
1 | FEET 7 : HERE
35— BORING WAS BACKFILLED WITH CUTTINGS - ' !

GROUND WATER OBSERVATIONS:
¥ : FREE GROUND WATER MEASURED DURING DRILLING AT 32.0 FEET

LA_CORP.GDT 08/15/03 Fullerion® JSR
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EXPLORATORY BORING: LB-03

ﬁ

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)
DEPTH
(FT)

272.0 |

SOIL LEGEND

This log is a part of a report by Lowney Associates, and should not be used as a
stand-alone document. This description applies only to the location of the exploration
at the time of drilling, Subsurface conditions may differ at other locations and may
change at this location with time. The description presented is a simplification of
actual conditions . Ti it soil types may be gradual,

MATERIAL DESCRIPTION AND REMARKS

SURFACE ELEVATION: 272 FT. (+/-)

SOIL TYPE

PENETRATION
RESISTANCE

(BLOWSIFT,)

SAMPLER
MOISTURE
CONTENT (%)

DRY DENSITY
(PCF)

PERCENT PASSING
NO. 200 SIEVE

Undrained Shear Strength
(ksf)

(O Pocket Penetrometer

A\ Torvane

@ Unconfined Compression

A U-U Triaxial Compression

10 20 30 40

FILL: SILT (ML), trace of fine sand and gravel,
slightly moist to moist, brick rubble, 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 cobbles less than
12-inches in diameter, fine to coarse, moist, brown

SM

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

- olive green

SP

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 TO 65-FEET: 650 POUNDS

10

13

mm

12

110

114

107

115

45

LA CORP.GDT 08/15/03 Fullerton® JSR

GROUND WATER OBSERVATIONS:
NO FREE GROUNDWATER ENCOUNTERED

ITRATENFA CO\I AT
AOVNEYASSOCIATES

Environmental/Geotechnical /Engineering Services
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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

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)

SOIL LEGEND

This log is a part of a report by Lowney Associates, and should not be used as a
stand-alone document. This description applies only to the location of the exploration
at the time of drilling, Subsurface conditions may differ at other locations and may
changa at this location with time, The description presented is a simplification of
actual conditions d. T ith b 50l types may be gradual,

MATERIAL DESCRIPTION AND REMARKS

SURFACE ELEVATION: 272 FT. (+/-)

SOIL TYPE
PENETRATION
RESISTANCE
(BLOWSIFT.)

SAMPLER
MOISTURE
CONTENT (%)

DRY DENSITY
(PCF)

PERCENT PASSING
NO. 200 SIEVE

Undrained Shear Strength
(ksf)
(O Pocket Penetrometer
2\ Torvane
@ Unconfined Comprassion
A V-V Triaxial Compression

FILL: SILT (ML), with sand, trace of gravel, slightly
moist to moist, brown

- trace of sand, moist, gray brown

- trace of fine sand, soft, brown

FILL: SILTY SAND (SM), fine to coarse, moist, dark
brown

ML

SM

NATIVE: SAND (SP), medium to coarse, with gravel,
medium dense, moist, light brown

- disturbed soil sample was retrieved in sampler tip,
only, due to gravel

sP

SILT (ML), trace of fine sand and gravel, moist, gray

brown

ML

.| 'SAND (SP), fine to coarse, with gravel and cobbles

less than 12-inches in diameter, moist, light brown

- medium to coarse, medium dense

to gravel and cobbles less than 12-inches in diameter

- required 30 minutes to drill from 22-feet to 24-feet due |

SP 9

BOTTOM OF THE BORING AT 24 FEET

NO GROUNDWATER ENCOUNTERED
BORING WAS BACKFILLED WITH CUTTINGS
BORING STOPPED AT 24-FEET DUE TO
REFUSAL

WEIGHT OF KELLY:

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

O]

105

128

125

10 20 30 40

LA _CORP.GDT 08/15/03 Fullerton* JSR

F_

GROUND WATER OBSERVATIONS:

NO FREE GROUNDWATER ENCOUNTERED

AMAVIAIENRIA CCAIATER

EBWYW INERNAAONN_IAICY

Environmental/Geoctechnical /Engineering Services_
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PRIMARY DIVISIONS e | LEGEND SECONDARY DIVISIONS
G%&"gs GwW - Well graded gravels, gravel-sand mixtures, little or no fines
9 GRAVELS (Less than GP
= MORE THAN HALF 5% Flnes) Poorly graded gravels or gravel-sand mixtures, little or no fines
o g g OF COARSE FRACTION
nES et o] GRAVEL GM Silty gravels, gravel-sand-silt mixtures, plastic fines
g ig : WITH
z § E§ FINES GC Clayey gravels, gravel-sand-clay mixtures, plastic fines
s 2
U] gﬁ @ CLEAN sSw Well graded sands, gravelly sands, little or no fines
w SANDS
i 5 SANDS fless e Poo ded sand lly sands, littl fi
4 %E R i 5% Fines) Sp rly graded sands or gravelly sands, little or no fines
(] x OF COARSE FRACTION
o IS SMALLER THAN SANDS SM Slity sands, sand-slit-mixtures, non-plastic fines
NO. 4 SIEVE WITH
FINES SC Clayey sands, sand-clay mixtures, plastic fines

ML Inorganic slits and very fine sands, rock flour, slity or clayey fine
4] sands or clayey slits with slight plasticity
3 éﬁ SILTS AND CLAYS cL Inorganic clays of low to medium plasticity, gravelly clays, sandy
® g LIQUID LIMIT IS LESS THAN 50 % /| _dlays, slity clays, lean days
g Egﬁ oL I | : || Organie siits and organic slity clays of low plasticity
3 %.:E MH Inorganic silts, micaceous or diatomaceous fine sandy or siity
e gg & solls, elastic slits

SILTS AND CLAYS

w 3& LIQUID LIMIT IS GREATER THAN 50 % CH / / Inorganic clays of high plasticity, fat days
[ 7S

OH //// 7 Organic clays of medium to high plasticity, organic slits

HIGHLY ORGANIC SOILS PT M-l Peat and other highly organic solls

DEFINITION OF TERMS

U.S. STANDARD SIEVE SIZE

CLEAR SQUARE SIEVE OPENINGS

200 40 10 4 3/4" 3" 12"
SAND GRAVEL
SILTS AND CLAY COBBLES | BOULDERS
FINE MEDIUM COARSE FINE COARSE
GRAIN SIZES

TERZAGHI (N-values) DamM

SPLIT SPOON, STANDARD MODIFIED CALIFORNIA UNDERWATER PISTON SAMPLER
PENETRATION TEST (SPT) SAMPLER (brass ring lined) SAMPLER

¥ AT TIME OF DRILLING

SAND AND GRAVEL BLOWS/FOOT*
VERY LOOSE 0-4
LOOSE 4-10
MEDIUM DENSE 10-30
DENSE 30-50
VERY DENSE OVER 50

RELATIVE DENSITY

SAMPLERS

Y MEASURED FOLLOWING DRILLING
GROUND WATER

SILTS AND CLAYS STRENGTH+ BLOWS/FOOT*
VERY SOFT 0-1/4 0-2
SOFT 1/4-1/2 2-4
MEDIUM STIFF 1/2-1 4-8
STIFF 1-2 8-16
VERY STIFF 2-4 16-32
HARD OVER 4 OVER 32
CONSISTENCY

*Applicable only for Standard Penetration Tests {(ASTM D-1586).
+Unconfined compressive strength In tons/sq.ft. as determined by laboratory testing or approximated by the standard penetration
test (ASTM D-1586), pocket penetrometer, torvane, or visual observation,

KEY TO EXPLORATORY BORING LOGS
Unified Soll Classification System (ASTM D 2487)

LOVNEYASSOCIATES

Environmental/Geotechnical/Engineering Services
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Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Sladden Engineering, 2004

CALIFORNIA
High-Speed Rail Authority @ Metro



{Page 21 of 19
Dynamic Builders
718 & 728 East Commercial, L.A.
Date:  2/14/2004 Boring No. 1 Job Number: 444-4041
s | <2 | &
g | = | =
- = & - [§] w
| 3 s 5 || = | 2| E
- £ o EY @ -
g E|l & 8 . 3 g2l 8| =
ol o O = Description o) > = | & |Rcmarks
0 | ¥ - Silty Sand with Gravel: Brown SM . - [flArtificial Fill 4*
L ||
" |
k32
5l 10/24/28 [No Recovery = N==1 1T — Wnaesn
. fis I
- | i 1
0 [ H 11/42/50 (Silty Sand- Grey Brawn SM o 107 | 3 4
= i |
l 15 |5 "H . 50-5"  |Gravelly Szad: Brown 5M 2
o] |
gl
1 20 [ JE 34/50-3" [Sand: Grey Brawn sM o103 | 3 3
- (i l
25 [ VT ] so-st [sitty Sand. Grey Brown sM 4
- |faE I
il .I ¥ 1
&
| i :" Petroleum Odor |Groundwater@29'
| . 50-4"  |Gravelty Saul: Grey 5M i
15 . 50-5"  |Gravelly Saml: Grey M i
-l Note: The stratification
- [EA lincs represent the
- | approximate boundaries
40 1K 40/50-3" |Sand: Grey 5M 1 between the soil types; the
« R transition may be gradual.
- I ! r‘
45 fiethl . 50-1"  [Sand: Grey 5M 15 Total Depth = 50,5
I 4 No Bedrock
so| L] 04 [Sand: Grey SM 10
ioioYdabeedn 5359




{Page 22 of 39)

Dynamic Builders
718 & 728 East Commercial, L.A.
Date: 2/14/2004 Boringﬁ N2 - Job Numﬂl;er: 444-4041
R

- 3 [ 5] =3 v

=] 3 2 N EEERE

= =] o > 2 s =

e &l s | 2 L 3 | E || 2

o »l O ) Description [ > = X J|IRemarks

0 fia === |Silty Sand: Brown SM - - - llAruficial Fill 5°

5 Lo 18720122 |Silty Sand: Girey sM 9 | 3 8

g | INative Soils

i

10 e 18/22/26 [Silty Sand' Brown SM - 2 +=~ ||Disturbed Sample
I5 r 50-5" | Gravetly Siliv Sand. Brown SM 101 3 5

w| 50-3"  [Gravelly Sanits Firchm sMm || 02 [ 2 6

= == otal Depth = 20.5'
. No Bedrock

= No Groundwater
25

an Recovered Sample

- Unrecovered Sample

- . Standard Penetration Sample

35
an Note: The stratification lines represent the approximate
boundaries between the soil types; the transition may be
- gradual,
45
50

fha
¢
[
&
r?g
8
baa
ui
be
Ul
@




{(Page 23 of 39)

Dynamic Builders
718 & 728 East Commercial, L.A.

444-4041

el 1 39/50-3"

Gravelly Surid; Brown

w0

30 - Recovered ISampIc

Al

Unrecovered Sample

Standard Penetration Saiiple

Notc: The siratification lines represent the approximate
boundaries hitween the soil types, the transition may be
gradual

Date:  2/14/2004 Boring No. 3 ] Job Numl;er:
I
- = Q o [
=E % Sl 3
2l el & z = z | 8
ol §| o 2 i, = g o
ol al O o Description A > = Remarks
0 -~ |Silty Sand" Orown SM Aruficial Fill §*
iy 8" 10 12" Thick Concrete (@ §' |
6 [ F 36/50-5" |Gravelly Silty Sand: Grey Brown SM 104 3 Native Soils
t _ 10/16/23 |Silty Sand firown sM || u8
15| R 27/40/50 |Gravelly Sund: Brown SM | i23
- i ;I
SM 104

No Groundwater

n




(Page 74 of 13)

Dynamic Builders
718 & 728 East Commercial, L.A.

Date:  2/14/2004 Boring No. 4 Job Number: 444-4041
[ g (5] U L]
=| 3 3 > 2| £
: g g 2 = -
9 i (o) ‘o
ala o - Description 2 = 2 |IRemarks
L -~ [Silty Sand Brown SM - -~ [|Antificial Fill 19"
5 |k 18/40/50 |Graveily Silty Sand: Dask Brown ' smo ot | 1z | a5
10 L‘ 20/31/42 |Silty Sand with Gravel: Dark Grey Brown sMo 1w | 1o | 3 [
' 15 50-3" [No Recovery = = s

B ‘
20 —E 42/50-3" |Gravelly Silty Sand: Brown ] 107 3 ’Nalnc Sails

6
‘ A e S e—T | ‘7 otal Depth= 20.5'

No Bedrock
No Groundwater

25
30 H Recovered Sample II
- Unrecovered Sample
- . Standard Penctration Saniple "
35
40 Note: The striiification lines represent the approximate
- boundarics beiween the soil types; the transition may be
- gradual
|
50




{(Page 25 of + 39)
-

Dynamic Builders
718 & 728 East Commercial, L.A.

Date:  2/14/2004 Boring No. § Job Number; 444-4041
i 1| (3 o [~
2|8
= - g 3] =, o -]
e 3 Sz 2] 2
= = 5] = - o ']
el & 8 2 1. s | 2| 3|2
ol »| O @ Description 7 e = 2 |[Remarks
0 -~ |Sikty Sand with Gravel: Grey Brown SM -- - - JlAruficial Fill 9*

| ] E ) 7T |Silty Sand with Gravel: Grey Brown M 2% 9 k]|
s
10 {1 35/50-2" [Silty Sand: Grey Brown SM | 106 | 3 6 [[Native Soils
z i i 5
15 ] 36/50-2" |Gravelly Surd Brown s o3| o2 7

28/30/50 [No Recovery i

Unrecovered Sample

30 - Recovered ISampIc

- Standard Penetration Saniple
15
3 r
40 Note: The stratification lines represent the approximate
= boundanes buiwecn the soil types; the transition may be
- gradual
s \.l
|
50

161 oddainangmg
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Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Smith-Emery GeoServices, 2003

CALIFORNIA
High-Speed Rail Authority @ Metro



MAJOR SUBDIVISIONS

MAJOR SUBDIVISIONS

SYMBOL
& E’o WELL GRADED GRAVELS,
GRAVEL CLEAN @g,‘i’érg GW | GRAVEL-SAND MIXTURES, UITTLE
AND GRAVELS .2 OR_NO FINES. _
GRAVELLY (LITTLE OR ég‘ég; POORLY GRADED GRAVELS, OR
COARSE SOILS NO FINES) 20909 GP | GRAVEL-SAND MIXTURES, LITTLE
05%0 O FINES.
GRAINED MORE THAN 50% Sl OR N \ES.
SOILS OF COARSE GRAVELS xqs GM SILTY GRAVELS, GRAVEL-SAND-SILT
FRACTION WITH FINES A H MIXTURES.
RETAINED (APPRECIABLE
FRACTION AMOUNT OF GC CLAYEY GRAVELS, GRAVEL-SAND-
ON A NO. 4 FINES) CLAY MIXTURES.
SIEVE
S SW WELL GRADED SANDS, GRAVELLY
D CLEAN SANDS ;i SANDS, LITTLE OR NO FINES.
SANDY (LITTLE OR POORLY GRADED SANDS OR
SOILS NO FINES) SP | GRAVELLY SANDS, LITTLE OR NO
FINES
MORE THAN 50%|MORE THAN 50%] SANDS
ol el e in) Wi ENES 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.

INORGANIC SILTS, SANDY SILTS, AND

ML | cLAvEY SILTS OF Low PLASTICITY.
FINE SILTS % INORGANIC CLAYS OF LOW TO MED.
GRAINED AND LD L // CL | PLASTICITY; GRAVELLY, SANDY
SOILS CLAYS LESS THAN S0. ] 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 SOILS. PLASTIC SILTS.
OF MATERIAL 5"-;5 LOUID LIMIT CH |INORGANIC CLAYS OF HIGH
IS-3SMALLER AN ' PLASTICITY, FAT CLAYS.
THAN NO. 200 CLAYS CREATER THAN 50.
SIEVE SIZE OH | ORGANIC CLAYS AND SILTY CLAYS
OF MEDIUM TO HIGH PLASTICITY.
; . * PEAT AND OTHER HIGHLY ORGANIC
HIGHLY ORGANIC SOILS s PT S

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE CLASSIFICATIONS

SOIL CLASSIFICATION CHART

L

UNIFIED SOIL CLASSIFICATION SYSTEM

A 3 s BF Sy
[T T T e

Smith-Emery GeoServices

PLATE NO.: -]\




KEY TO LOG OF BORINGS

SMOL TYPE OF TEST KEY TO SAMPLES

COMP COMPACTION CHARACTERISTICS

INDICATES DEPTH OF

X TRIAXIAL COMPRESSION TEST UNDISTURBED SAMPLE

0= DIRECT SHEAR Teat INDICATES DEPTH OF

uc UNCONFINED COMPRESSION TEST BULK SAMPLE

¢ CONaSDATION TEA INDICATES DEPTH OF SAMPLING
CoLL COLLAPSE TEST ATTEMPT WITH NO RECOVERY

EXP PERCENT EXPANSION

INDICATES DEPTH OF STANDARD

X N O 8 =

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)

R MIT
AL ATTERBERG LIMITS NOTE ON SAMPLERS:
i SAND EQ_UWALENT Undisturbed samples were obtained with a
PERMEABILITY "California” sampler having an 0.D. of 3.0
inches and an I.D. of 2.4 inches. The SPT
R-VALUE sampler is 2 inches O0.D.; the bit has an ID.

of 1.4 inches and the split barrel has an

Cs r EGIEIG GRAVITY I.D. of 1.5 inches. Unless proctical refusal

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

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

RE RESISTIVITY 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.
Soil and rock descriptions are based on commonly accepted geotechnical methods of indentifi-
cation and clossification and are based on our professional judgment and experience. Field
descriptions have been modified where appropriate to reflect laboratory test results. The
stratification of soil layers is represented with approximate boundaries and the transition
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 ot which free water was first noticed in the boring. The
term “stabilized” refers to the level of the water after o lapse of at least one hour.

Smuth-Emery GeoServices
PLATE NO.: A-1B




SMITH-EMERY GEOSERVICES

PROUJECT; Proposed Two Elevators

LOCATION: 801 E. Commercial Street, Los Angeles, California
SURFACE ELEVATION: (Mot surveyed)

GROUNDWATER LEVEL: Not encountered

FILE NO.: 3318241
REFORT NO. G-03-5577
DATE DRILLED: 9-11-03

CORRECTED LOG BY: ABC

DATUM SHEET 1 OF 1
LOG OF BORING NO. 1 PLATE NO. A-ZA SP-SM: MDD= 121.2 pef
8] ST Usc SYM N | G W s LL PL % RC G,
FT.) MATERIAL DESCRIPTION {pch) % % Yo % -200 Yo {peh)
[i] 5" thick reinforced concrete floor slab
Eill: SILTY SAND- brown, some gravel, brick frag- SM
ments, loose, damp 31| 989 66 26.0 81.6 105.4
(moist} 27 [1115| 106 | 582 920 | 1233
5
FINE SANDY SILT - olive brown, vary loose, moist ML 22| 878 | 198 | 594 635] 763 105.2
10 wet) 29| 852| 330 | 929 741 113.3
Bottom at 10 feet
LOG OF BORING NO. 2
3" thick concrete floorslab
SILTY SAND- olive brown, w/ gravel, loose to SP
medium dense, humid 28 |1040| 17 76 B5.8 105.8
42 1108.0) 22 11.0 40 1 891 110.4
38 |1080| 32 | 151 875 109.4
45 | 1080] 33 16.9 899 1126
Bottom at 9 feet
ML: MOD* = 1150 pef
*Estimated

LEGEND:
8 - Bedding
J = Joint
C - Contact
F - Fault

RS - Rupture Surface

[
81]

€
U
Uy

N' - Blows per Foot {35-b. weight)

Gy - Dry Unit Weight
W - Water Content

S - Saturation
LL - Liquid Limit
MDD - Maximum Dry Density

D

P
3
¥
L

i
Y

PL - Plastic Limit

RC - Relative Compaction

ST -Sample Type

USC - Unified Classification System

D - Depth

Gy, Maist Density (pef)

I
Ik
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SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL DESCRIPTIONS
n‘.‘:ﬂ" r 4
GRAVEL AND Gg;i,qs;}:s & ?nj ! GW WE:.TET(EEE%ESOG;:;ELS, GRAVEL - SAND MIXTURES,
GRAVELLY

LITTLE OR NO s POOALY GRADED GRAVELS, GRAVEL - SAND MIXTURES,
SOILS ¢ FINES) 0*'%04 GP | LirTie OR NO FINES
COARSE gngESEH:QA%;’:’O%F GRA ";f r{;—g SWJTH GM | SILTY GRAVELS, GRAVEL - SAND - SILT MIXTURES
GRAINED SOILS | RETAINED ON NO. 4 (APPREGIABLE Pulh
SIEVE ) ; GC | CLAYEY GRAVELS, GRAVEL - SAND - CLAY MIXTURES

AMOUNT OF FINES)

MORE THAN 50% sSwW WELL-GRADED SANDS, GRAVELLY SANDS, LITTLE OR

OF MATERIAL IS SAND AND CLEAN SANDS NO FINES
LARGER THAN NO. SANDY SOILS (LITTLE OR NO LITTLE OR
500 SIEVE SIZE FINES) SP POP%?I’EIYN(EBSADED SANDS, GRAVELLY SANDS,

MORE THAN 50% OF

COARSE FRACTION SANDS WITH SM | SILTY SANDS, SAND - SILT MIXTURES

PASSING NO. 4 SIEVE FINES

(APPRECIABLE K24 -
AMOUNT OF FINES) ,a///ﬂ SC | CLAYEY SANDS, SAND - CL URES

INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR,
ML SILTY OR CLAYEY FINE SANDS OR CLAYEY SILTS WITH
SLIGHT PLASTICITY

SILTS AND LIQUID LIMIT LESS W INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
FINE GRAINED CLAYS RN £0 /jﬂ CL gr:‘:r‘c‘st.w CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN
SOILS o oL ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW
R PLASTICITY
MORE THAN 50% MH | INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS
OF MATERIAL IS FINE SANDY OR SILTY SOILS, ELASTIC SILTS
SMALLER THAN NO. SILTS AND LIQUID LIMIT
200 SIEVE SIZE CLAYS GREATER THAN 50 CH | INORGANIC CLAYS OF HIGH PLASTICITY
OH ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
ORGANIC SILTS
HIGHLY ORGANIC SOILS PT | PEAT. HUMUS, 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.

B Dames & Moore Type-U sample CBR California Bearing Ratio test
ﬂ Standard Penetration Test coL Collapse Potential test (test result in parentheses)
COMP Compaction test
[J No Recovery e
CON Consolidation lest
B« Bulk sample CORR Corrosivity test
@ Disturbed Type-U Sample DSCD Consolidated drained direct shear test

(normal pressure and shear strength results shown)
[ shelby Tube Sample

El Expansion Index test (lesl result in parentheses)
[ Rock Core Sample LL=29 Liquid limit (Atterberg limits test)
¥ Approximate depth of perched water or groundwater Pi=11 Plasticity Index (Atterberg limits test)
. PP Pocket Penetrometer test (test result in parentheses, tsf)
Note: Number of blows required to advance driven sample
12" (or length noted) is recorded. R-Value Resistance Value test
SA Sieve Analysis (-200 result in parentheses)
SE Sand Equivalent test (test result in parentheses)
SWELL Swell Load test (test resull in parentheses)
TV Torvane test (test result in parentheses, tsf)
-200 Percent passing #200 sieve (lesl result in parentheses)

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

R R I T W O Wl Y U e T Template: DMG4KEY; Prj ID: UNIONJ.GPJ; Printed: 10/24/03




Printed 10/24/03

Report: URS-1FOOQT, Project Fite: GAGINT-Z2ZWI\WPROJECTSIUNIONS GPJ.  Data Template:DMLA GDT

URS

Date(s) % Logged
Diilled 10-14-02 By Jeff Pyska Boring B-1
Driliing Drill Bit g
Method Hollow Stem Auger Size/T 8-inch 0.D.
— Sheet 1 of 1
Oril Rig B61 Hammer 449 ibs, 30-inch dro
Type Data ! P
Neuodd)  Dames & Moore Type-U, SPT, Bulk Nubtiee BN H32.00001
Approximate Groundwater Groundwater encountered at 24 feet below ground Total Depth 40.0
Depth and Date Measured surface on 10/14/2002 Drilled (ft) 2
Approximate Ground
Comments None Surface Elevation(ft) 278 feet MSL
— SAMPLES
= o —_ oy
c = s o £ B
s £| .l |2 o=| | OTHERTESTS
S Elo 2| 25|54 MATERIAL DESCRIPTION 28| Z| and REMARKS
b [ = = © bl = E‘c
W Oc P 2| @e| 6| 3 28|58
W Bk M\About 2.5-inch thick Asphaltic Concrete /]
Silty SAND
1 - Silty SA i 5
.. ! a3 mottled brown, loose to medium dense, moist, fine to Tei| 10K 2002 NeE)
coarse, with fine gravel
Pieces of bricks in cuttings
0 1 Grades dark gray, with trace asphalt 111
4 - 4
270 | | 351"
104 ~ ALLUVIUM =
@ «| 28 Silty SAND J
brown, medium dense, slightly moist, fine to coarse,
with fine to coarse gravel ]
Gravel/rock powder in shoe 1
| SAND with silt P SO W B A = =
| 5@ s | 91r- brown, very dense, slightly moist, fine to coarse, T 3 | 124
with fine to coarse gravel
260
1@ & | sos B ]
wv4
m 56 Grades wet T 13 | 111
250 —._.‘ o - e — _ —_— — — - — — — —_— — — —
Silty SAND
30 | gray, very dense, wet, fine to coarse, 4
d 8| s6 with fine to coarse gravel ]
| : Grades with coarse gravel and cobble i
1m s | sonr
240 | 1
10 s50/2° | |
40 4
This log 15 part of the report prepared by URS lor this project and should LOG OF BOR' NG
be read together with the report. This summary applies only at the
location of the exploration and al the time ol drilling or excavation PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT
Subsuriace conditions may dilfer al olher locations and may change at
ihis location with time. Data presented are a simplification of actual UNION STATION
coridilions ericountgred LOS ANGELES, CALIFORNIA

FIGURE A-2
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10/24/03

Prnted

Repon: URS-1FOOT, Project File GAGINT-ZZW\PROJECTSWNIONI GPJ, Dala Template: DMLA GOT

Date(s)

Logged
Driliod 10-14-02 By Jeff Pyska Bori B-2
Drilling — Drill Bit oring b-
Method uger Size/Type 8-inch O.D. t1of 2
Drill Rig 861 e ‘ Sheet1o0
Type Data 140 Ibs, 30-inch drop
Volod ~ Dames & Moore Type-U, SPT, Bulk Job ber | 29401632.00001
Approximate Groundwater Groundwater encountered at 40 feet below ground Total Depth 51.5
Depth and Date Measured surface on 10/14/2002 Drilled (ft) ’

Approximate Ground

Comments None Surface Elevation(ft) 293 feet MSL

= SAMPLES
= o = =
c = - o 2 e
s & 8|2 o=| S| OTHERTESTS
S 2, 2] 255 9 MATERIAL DESCRIPTION 35| Z| andREMARKS
L oalS oc| €1 @ 05|28
w ':'G g 2|l as|o| 2D =38|688
B BKA1 M\About 2.5-inch thick Asphaltic Concrete /]
& ]
Silty SAND
290 brown, loose to medium dense, moist, fine to coarse, COMP
with fine gravel and pieces of brick DSCD
5 Lsangysut T T T T T T4 ,
@ 4 olive-brown, medium dense, moist, fine to coarse, 20 -200(57); +4(7)
with trace fine gravel and pieces of siltstone ]
10m s - Grades mottied brown and gray, with fine to coarse gravel -
280 d 3| soe Grades very dense 10
15 A LaLtoviom T T T - T T T T
B s 28 Silty SAND
gray, loose to medium dense, moist, fine to coarse,
with trace fine gravel
@ 5| ' Grades with less silt and gravel o
Sandy SILT
| gray, medium dense, moist, fine -
2@ 6| s 9 DSCD
| White with black crystals rockinshoe
Silty SAND
270 4 7 & " light greenish-gray, medium dense, slightly moist, fine to 4
y
coarse, with some fine to coarse gravel
| s 79 Grades with some brown layers, dense -|
@ of 38 SM| SAND with silt s 0 0 0 0 0
gray, dense, slightly moist, fine
30 Lsitysano - T T T - s TR
= B o 6 | greenish-gray to gray, medium dense, slightly moist, fine to 25 | 96 |CON
coarse, with some fine to coarse gravel
260
351@ 1| sos Grades greenish-gray 1o brown, very dense, with more sand 1 g
v

40

conditions encountered

This log 15 part ol the report prepared by URS lor this project and should
be read together with the report. This summary applies only at the
location of the exploration and at the time of drilling or excavation,
Subsurface conditions may dilfer al other locations and may change at
Inis location with tme. Dala presented are a simplification of actual

URS

LOG OF BORING

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT
UNION STATION
LOS ANGELES, CALIFORNIA

FIGURE A-3




Printed. 10/24/03

Data Template DMLA GDT

Report- URS1FOQT, Project File: GAGINT-ZZWWPROJECTS\WNIONI.GPY;

LOS ANGELES, CALIFORNIA Boring B-2
Sheet 2 of 2
— SAMPLES
= o —_ =
c _ i Q 52 o
§ E e |2 0| S| OTHERTESTS
S Slo 8] 25|58 g MATERIAL DESCRIPTION 55| 2| and REMARKS
R D |ja = © @A = c c
Ww o|> 32| 3a|s| 3 23|88
8 EET 64 |14
L Silty SAND )
greenish-gray to brown, dense, wel, fine to coarse, J
with fine to coarse gravel
T I R o2 < - N S T S g—
SAND with silt 1
45+ L. gray, medium dense, moist, fine to coarse, -
d 13| 28 with trace fine gravel | 12 | 112]-200(8); +4(7)
L 1
SHm 1. 45 B _J' 9
o
240
55+ — .
1
1
4
60 - -
]
4
| 230 |
65 I —
1
1
1
70 = i
1
1
220 1
o4
75+ e q
1
80+ - 4
]
210
85+ B N
90

FIGURE A-3




Printed: 10/24/03

Reporl URS-1FOOT, Project File. GAGINT-2ZW\PROJECTS\UNION3.GPJ. Dala Template:DMLA GDT

Dene) 10-16-02 Logged  yeff pyska

Dr:llﬁl gy'u Bit Boring B‘3

Methogd Hollow Stem Auger Sjge;-;ype 8-inch 0.D.

Drill Rig R e Sheet 1 of 2

Type B61 Data ' 140 Ibs, 30-inch drop

ai';?,%]g;g} Dames & Moore Type-U, SPT, Bulk }Jﬂc::tr’nbe: 29401632.00001

Approximate Groundwater Groundwater encountered at 38 feet below ground Total Depth 515

Depth and Date Measured surface on 10/16/2002 Drilled (ft) )
Approximate Ground

Comments None Surface Elevation(ft) 293 feet MSL

= SAMPLES
€ g . | 8 g g
§ € s |2 e=| S| OTHERTESTS
T £ 3| es| £ | o MATERIAL DESCRIPTION 2§| Z| and REMARKS
> % o £ 2 C [=% O n = ]
w ol|ls3| 25|15 92 85|26
o - 2 mw| O 2 =0|0o
_W Bk-1 A\About 2.5-inch thick Asphallic Concrete Va
FILL
Silty SAND
290 brown, loose to medium dense, moist, fine to coarse, CORA
| with fine to coarse gravel
5 47771 CL |- Sandy CLAY o - T T T T :
“ L / mottled brown and gray, stiff, moist, fine to coarse, 19 -200(81); +4(2)
% with trace fine gravel and some organics
0w > 37 / " Grades very stiff, with some silty sand layers, | 23 | 103]|-200(76); +4(2)
/ some siltstone fragments, and no organics ]
280 4 3| 2 % 26
= % ™ Grades with pieces of wood and brick in cuttings ]
m s 22 % Grades stiff, with large gravel particle in bottom ring 26 | 98
% and nothing in shoe
go-a 41 SM | ALLUVIUM —
o . Silty SAND
dark gray, loose, moist, fine, with organics
270
25 M4 s 39 Grades gray, dense, fine to coarse, with fine to coarse gravel 7
B o | soa Grades gray to brown, very dense, slightly moist, 4 | 120
coarse gravel in shoe
3@ 10| soe i ]
260
35+ ; CSAND withsit 4
B | sos gray, very dense, moist, fine to coarse, with fine to
coarse gravel
A

40

This log 15 part of the report prepared by URS lor this praject and should
be read together with the report. This summary applies only at the
location of the exploration and at the time of drilling or excavation.
Subsurtace conditions may differ at other localions and may change at
Ihis location with time. Dala presented are a simplitication of aclual
condilions encountered.

LOG OF BORING

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT
UNION STATION
LOS ANGELES, CALIFORNIA

FIGURE A-4
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Printed: 10/24/03

Report’ URS-1FOOT, Project File: GAGINT -22ZWAPROJECTSIUNIONI GPJ, Data Temmate DMLA GDT

LOS ANGELES, CALIFORNIA

Boring B-3

Sheet 2 of 2
= SAMPLES
c = . | g S
g £ o B | o=| S| OTHERTESTS
2 2o 2| 25| 5| 4 MATERIAL DESCRIPTION 28| %| and REMARKS
£ 8 e g 3E @ b7 5626
wols =] @ G| D =0|cao
A 12| 7onr [l
P-SM{ SAND with silt
gray, very dense, moisl, fine to coarse, with fine to
250 coarse gravel
W 3| soe i 18 | 128
<4
1
501@ 14| 911t B i
240
55~ = -
60 - .
230 1
1
651 - -
4
70+ - 4
]
220
751 - ¥
80+ - -
)
210
85— B -
90

FIGURE A-4
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Repart. URS-1FOOT; Project File: GAGINT-Z2ZWIPROJECTS\UNIONI.GPJ; Data Template:DMLA GDT  Printed: 10/24/03

Date(s) . Logged

Drilled 10-16-02 By Jefl Pyska Bori ng B-4
Brilling Hollow Stem Auger il 8-inch 0.D.

Method Size/Type Sheet 1 of 2
Drill Rig Hammer

Type B61 Data 140 Ibs, 30-inch drop

Samplin Job

Melhou{g} Dames & Moore Type-U, SPT, Bulk Nambiar 29401632.00001
Approximate Groundwater Groundwater encountered at 39 feet below ground Total Depth 51.5
Depth and Date Measured surface on 10/16/2002 Drilled (ft) :

Approximate Ground

Comments None Surface Elevation(ft) 293 feet MSL
o SAMPLES
T = g g g
e £ |3 |3 oZ| S| OTHERTESTS
S Sle 8| 25/5|9 MATERIAL DESCRIPTION 28| Z| andREMARKS
@ o |a 5 c © SE&| =5
O .= [ w Co|lco
w o> 2| sal6]| 5 s3|&a
R P M\About 2.5-inch thick Asphaltic Concrele /]
EILL
Silty SAND
290 brown to reddish-brown, loose to medium dense, moist,
fine to coarse, with trace fine gravel
51 | s P 116 | 112
b
r
r
@ o 50/6" " Grades gray, moist, very dense, with asphalt and grass T o1
o Piecl_zf. of brick an_ql_wpgd _in_cqt_ﬁngi .
SILT i
’s“ﬁ 4 24 "~ gray, black, and brown mottled, very stiff, moist, 16
with fine to coarse sand and pieces of wood
201 M4 s 21 Grades with pieces of wood and concrete ]
ALLUVIUM
Silty SAND
270 O 7| soe grayish-brown, very dense, slightly moist, fine to coarse,
with trace fine gravel
257@ 8 | som N 14
l
0O s 82 ;
i 3@ 0| sos i ]
260
35IR 11 | sonae Grades gray, with fine to coarse gravel ]
v
40
This log i1s parl of the repon prepared by URS lor this project and should LOG OF BOF"NG
be read logether with the report.  This summary applies only al the
location of the éxploation arc (e Lme [ cling g;;:;::gﬁgq‘-ge = PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT
31?: ?;cr::?icoenc:irl'n l|ilrm Da)tfa presented are a simplitication of actual UNION STATION
conditions encountared. LOS ANGELES, CALIFORNIA

FIGURE A-5

URS




Printed: 10/24/03

Project File: GAGINT-ZZW\PROJECTSIWUNIONI.GPJ, Data Template:DMLA.GDT

Repor' URS-1FOOT,

Elevation (ft)

250

240

| 230

220

210

LOS ANGELES, CALIFORNIA Boring B-4
Sheet 2 of 2
SAMPLES
= g T S
S| 5| & |2 o=| S| OTHERTESTS
Ele 2| es| E| » MATERIAL DESCRIPTION 28| | endREMARKS
gleEl 35| 8| 8 o828
F Z| Dw| O D =0|oa
S BEP 53 ({4
Silty SAND
gray, very dense, moist, fine to coarse, with fine to coarse gravel
M SAND with silt - 0 0 0
457m 13| sos gray, very dense, wet, fine to coarse, with fine gravel 7]
4
501 d 1 B T Sample may contain
1 slough
55+ = -]
60 = A
65 - _
|
70+ — .
75+ - c:
80+ = .
85 = .
90~
FIGURE A-5
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Printed: 10/24/03

Data Template:DMLA GDT

Project File: GA\GINT-Z2ZW\PROJECTS\UNIONI GPJ.

Repon: URS-1FOOT;

Date(s) Logged

Diillag 10-14-02 Byd Jeft Pyska Borina B-6

Drilling Drill Bit & g

Method Hollow Stem Auger Size/Type 8-inch 0.D.

Drill Rig Hamifier Sheet 1 of 2

Type B61 Data 140 Ibs, 30-inch drop

Samplin Job

Method(s)  Dames & Moore Type-U, SPT, Bulk Nuriber 29401632.00001

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

Depth and Date Measured surface on 10/14/2002 Drilled (ft) 2
Approximate Ground

Comments  None Susface Elevation(ft) 278 feet MSL

= SAMPLES
= o e E
= ©
& = e |2 9,_?_3 g OTHER TESTS
s £, 2| 25| 5| @ MATERIAL DESCRIPTION 25| #| andREMARKS
& 918 El 32| §| @ 95[28
W G |22 ad L_G > =3|ao
T SM [\About 2.5-inch thick Asphaltic Concrete /
ML | EILL |
Silty SAND ; ki
@ - ' brown, moist, fine to coarse, with fine gravel __ || 25 ég%‘;ﬁ)' +4(0)
Sandy SILT
grayish-brown, loose, moist, fine to coarse, with trace fine to
IR o 26 ‘\ coarse gravel and some clay /C 3 g2
ALLUVIUM
Silty SAND
@ 3 as brown, medium dense to dense, moist, fine to coarse, 2
270 with some fine to coarse gravel and lrace clay
sl 63 " Grades with iron-oxide staining and trace gray clay/silt chunks
u 1574 s | soer ™ Grades very dense, without clay/silt chunks 7 o4 -200(9); +4(39)
r
260
201m s | soe " Grades gray 1 3 | 118
~a
3@ 7| w7 | Grades dense, wel _1 12
250
Sandy SILT |
3m s a1 ™ greenish-gray, medium dense, wet, fine to coarse, CON, DSCD
with fine to coarse gravel and some clay
]
357@ o 5 Grades loose 1 45 -200(92); +4(0)
240 T [ — s
SP | SAND
40

LOG OF BORING

This Iog is part of the repar prepared by URS for this project and should

T wil r I it li the
oo o o exiraton and 1 et o Gl o excavaton. PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT
S e Data prasenied are 3 simplfication ol actual UNION STATION
cof #coaniored. LOS ANGELES, CALIFORNIA




Printed: 10/24/03

Project File: GAGINT-ZZW\PROJECTS\UNIONI.GPJ; Data Templale:DMLA GDT

Report URS-1EQOT,

LOS ANGELES, CALIFORNIA

Boring B-6

Sheet 2 of 2
— SAMPLES
P . | 8 g g
s £ | 8 |4 o=| S| OTHERTESTS
S 5le 8| 25|5| g MATERIAL DESCRIPTION 2§| | and REMARKS
2 @ o 53E| © 55 <
o= g W (=] g
= S & é mo | O = 5(3 [a) 8
Al EETE T
b SAND
gray, medium dense, wet, fine to coarse
I 1 Silty SAND o N
45 | gray to greenish-gray, very dense, wel, fine lo coarse,
” BRE 56 with some fine gravel
| 230
SR 12| soer [ i 12
55 =
220
60+ =
65+ B
210
704 -
759 B
200
80 u
85+ B
190
90

FIGURE A-7




Printed: 10/24/03

Aeport, URS-1FOOT; Project File: GAGINT-ZZW\PROJECTS\WUNIONS.GPJ. Data Template OMLA GOT

Date(s) Logged

Drilled 10-16-02 Bygg Jeff Pyska B 3 B 7
Drilling Drill Bit . ori I"Ig "
Method Hollow Stem Auger Size/Type 8-inch 0.D.

Drill Rig ryemp— Sheet 1 of 1
Type B61 Data 140 Ibs, 30-inch drop

Sampli

Metod(y)  Dames & Moore Type-U, SPT, Bulk Job  29401632.00001
Approximate Groundwater Total Depth

Depth and Date Measured No groundwater encountered Dritled m‘; 16.0

Approximate Ground

Conmenls  Hone Surface Elevation(ft) 278 feet MSL
= SAMPLES
— o — —_—
£ = - 9 * &
s £ |8 |2 o=| | OTHERTESTS
S £lo 2| 25| 5| 9 MATERIAL DESCRIPTION 35| Z| and REMARKS
2 o |a 2E| @ SE| =&
o= € %) 3] falt}
R Q IE‘ g nw| O | §8 fals)]
0 & ex-1 L About 4-inch thick Asphaltic Concrete over 2-inch thick Base Vs
FILL
@ 4 —n Silty SAND 7 43
reddish-brown, moist, fine to coarse, with trace fine to | -200(37); +4(18)
_coarse gravel and brick fragments e =
Sandy SILT
Sm 2 35 dark brown, loose, moist, fine to coarse 1 8 | 115
ALLUVIUM
| SAND with silt
@ yellowish-brown, medium dense to dense, moist, fine to coarse,
270 3 34 ¥ it
with some fine to coarse gravel
00 4| sos Grades very dense 7
: 7@ s | sos ii 7 s
260
20+ I -
25 = =
250
30+ - -]
35 I n
240
4
40

Tnis log 15 part ol the repont prepared by URS lor this project and should

be read together with the report  This summary applies only at the
location of the exploration and ai the lime of drilling or excavalion

Subsurface conditions may dilter at other locations and may change at

Ihis location with ime. Data presented are a simplilication of aciual

ancounterad

LOG OF BORING

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT
UNION STATION
LOS ANGELES, CALIFORNIA

FIGURE A-8




Printed: 10/24/03

Aepont URS-1FOOT, Project File: GAGINT-ZZWIPROJECTSWNION GPJ. Data Template:DMLA GoT

Bgfe(; ) 10-16-02 lé(;gged Jeff Pyska .

Drilling Drill Bit Bor'ng B'B
Method Hollow Stem Auger Size/Type 8-inch O.D.

Drill Rig Vst Sheet 1 of 1
Type B61 Data 140 Ibs, 30-inch drop

Nampild)  Dames & Moore Type-U, SPT, Bulk b 29401632.00001
Approximate Groundwater Total Depth

Dggm and Date Measured No groundwater encountered Drilled tﬂ% 16.5

Approximate Ground

Comments None Surface Elevation(ft) 278 feet MSL
= SAMPLES
= o — =
c —_ = o =L o
s £ 18 |2 eZ| | OTHERTESTS
? 2le 8] 28|/ 5| 8 MATERIAL DESCRIPTION 2§| F| and REMARKS
2 9ola 2E| « 55 c
oE&l B ) [=} &
M BKk-1 ~\About 4-inch thick Asphaltic Concrete /]
FILL
" 25 Silty SAND
brown to dark brown, loose, moist, fine to coarse, with fine to 1
coarse gravel and concrete debris
5+ - ALLUVIUM 1
@ 2] 2 | Silty SAND 2
brown to yellowish-brown, medium dense, slightly moist,
L .-[. finetocoarse, with fine to coarse gravel __ __ __ __ _ __
270 B 3| 26 SP-SM: "SAND with silt 4 | 96
brown, medium dense, slightly moist, fine to coarse,
10~ with trace fine gravel il
d 4 10
15+ - Grades yellowish-brown, moist, with some silt lenses, =
- B s 2 and iron-oxide staining 8 | 100
260
20 - =
25 = =
1
250
30+ - =
r
35+ n &
]
240 ]
40

cond encountered

This log is part ol the report prepared by URS lor this praject and should
be read logether with the report. This summary applies only at the
location of the explaration and al the ime of drilling or excavation.
Subsuriace condilions may differ at other locations and may change at
Itis location with ima. Dala presented are a simplification of actual

LOG OF BORING

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT
UNION STATION
LOS ANGELES, CALIFORNIA

FIGURE A-9
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SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL DESCRIPTIONS
CLEAN GRAVELS ot GW WELL-GRADED GRAVELS, GRAVEL - SAND MIXTURES, UTTLE
GRAVEL AND i vy ORNO FINES
GRAVELLY SOILS (LITTLE OR NO FINES) j@go@d <p | POORALY GRADED GRAVELS, GRAVEL - SAND MIXTURES,
‘3 LITTLE OR NO FINES
MORE THAN 50% OF GRAVELS WITH PR
COARSE COARSE FRACTION FINES e GM | SILTY GRAVELS, GRAVEL - SAND - SILT MIXTURES
GRAINED SOILS |RETAINED ON NO. 4 (APPRECIABLE -
SIEVE AMOUNT OF FINES) GC | CLAYEY GRAVELS, GRAVEL - SAND - CLAY MIXTURES
MORE THAN 50% OF e SW | WELL-GRADED SANDS, GRAVELLY SANDS, UITTLE ORNO
MATERIAL IS SAND AND CLEAN SANDS FINES
LARGER THAN NO. SANDY SOILS | (LITTLE OR NO FINES) [
200 SIEVE SIZE Sp P()é‘),;ng GRADED SANDS, GRAVELLY SANDS, UTTLE ORNO
MORE THAN 50% OF
COARSE FRACTION SANDS WITH SM | SILTY SANDS, SAND - SILT MIXTURES
PASSING NO. 4 SIEVE FINES B
(APPRECIABLE 77 CLAYEY SANDS, SAND - CLAY MIXTURES
vz SC

AMOUNT OF FINES)

———.E
INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR, SILTY]
ML OR CLAYEY FINE SAMDS OR CLAYEY SILTS WITH SUGHT

PLASTICITY
TNORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
FINE GRAINED SILTS AND CLAYS #E;I&Dslamﬁ LEaS /4 CL GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN
CLAYS
SOILS Pl ] QL | ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW
R PLASTICITY
MORE THAN 50% OF MH INORGANIC SILTS, MCACEOUS OR DIATOMACEQUS FINE
MATERIAL IS SANDY OR SILTY SOILS, ELASTIC SILTS
SMALLER THANNO. [ 5/ TS AND CLAYS LIQUID LIMIT
200 SIEVE SIZE GREATER THAN 50 CH | INORGANIC CLAYS OF HIGH PLASTICITY
ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANIC
777 OH | sus
PEAT, HUMUS, SWAMP SOILS WITH HIGH ORGANIC
HIGHLY ORGANIC SOILS e PT 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 indicate
borderine soil classifications.

Sampler and Symbol Descriptions Laboratory and Field Test Abbreviations
M Dames & Moore Type-U sample CBR California Bearing Ratio Test
[d standard Penetration Test coL Collapse Potential test {test result in parentheses)
El No Recovery COMP Compaction test
CON Consolidation test
8KY Bulk sample CORR Corrosivity test
E Disturbed Type-U Sample DSCD Consolidated drained direct shear test

{normal pressure and shear strength results shown)
O pitcher Tube Sample

El Expansion Index test (test result in parentheses)

[l shelby Tube Sample LL=29 Liquid limit (Atterberg limits test)

[} Rock Core Sample Pl=11 Plasticity Index (Atterberg limits test)

¥ Approximate depth of perched waler or groundwater PP Pocket Penetrometer test (test resull in parentheses, isf)
R-Value Resistance Value test

:i«:t;;l;;mnt;::]f E?:znr:lz:i.md SIERG SN T SA Sieve Analysis (-200 resull in parentheses)

SE Sand Equivalent test (test result in parentheses)
SWELL Swell Load test (test result in parentheses)
TV Torvane test (test result in parentheses, tsf)
-200 Percent passing #200 sieve (test result in parentheses)

KEY TO LOG OF BORING
PROPOSED 3-STORY OFFICE BUIDLING
LOS ANGELES, CALIFORNIA
FOR: CATELLUS DEVELOPMENT CORPORATION

m Figure =
AT T T —_y Ty Tempiate: DMGAKEY. Pr]ID: UNION2.GPJ. Primed: 10/15/01



Preject File: GAGINTW\PROJECTSWUNION2.GPJ; Data Template:DMLA.GDT  Printed. 10/30/02

Repont: DMG4;

Daos) 9/11/01 Logged 1o
Drilling Dl B Boring BH-1
Mot e Hollow-Stem Auger Sizeflype  Drag
=" Sheet 1 of 2
Drill Rig " Hammer 140-lbs Hammer / 30-inch
Type Mobile Drill B-61 el drop
VP9 Dames & Moore Type U, SPT, Bulk Jb . 59-00112046.01
Approximate Groundwater
Dggth and Date Measured Not encountered B?'i‘lildng‘l?h 518
Approximate Ground
Comemnt Nane Surface Elevation(ft) 278
= SAMPLES
= o s =
c Y s o L0 o
2 2| x| & [z o=| S| OTHERTESTS
s 2le?| 2|51 8 MATERIAL DESCRIPTION 2§| 2| and REMARKS
o 8|e5[238| g3 28|88
i FZ| o=| 0| D =0|oo
AL 4-inch Asphalt over 6-inch base material
ARTIFICIAL FILL (Af): 1
ek I Dark brown silty fine to medium SAND, moist (loose)
5 B’ 23 u 17 | 107
ALLUVIUM (Qal):
Dark gray fine to coarse SAND with fine gravel, moist (medium
270 dense)
gz 23 B -
- 151 @ 3 | 100" Grades medium to coarse sand with fine gravel (very dense) 18 DSCD
-200(5)
260
PUENTE FORMATION (Tp):
20 @ e & | Dark olive-gray SILTSTONE and CLAYSTONE, moist (weathered) _|
25_ . 5 50!2' = -
250
301 g s | soe Grades with clasts il
357 m 7| sos B il
240
40
This log is part of the repon prepared by URS for this project and should be LO G OF BO RI NG
read 1o 2r with the report. 1%’isd :;;I.._mnary appl:et_s gnl attxlshﬁ Iaocmal-an of
e o Cottar ot by becHlits S oy Chiae w1 ocation with PROPOSED 3-STORY OFFICE BUIDLING
time, Data presented are a simplification of actual conditions encauntered. LOS ANGELES, CALIFORNIA
FOR: CATELLUS DEVELOPMENT CORPORATION

Figure A-1
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LOS ANGELES, CALIFORNIA Boring BH-1
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
2 SAMPLES . g
g = e 2 b
£ Z| |8 |3 o=| ©| OTHERTESTS
5 Blegl 2-|5]| 8 MATERIAL DESCRIPTION 2§| | andREMARKS
~ (7] (=% 2 o s 5 c =
w o>z ge|lal 8 238|188
1
il B 32 ™ Grades olive-brown 7
| 230
50+ @ 10| 700 I i
Becomes interbedded with SANDSTONE, thinly bedded, bedding
\inclined about 40 degrees from horizontal i
Boring completed to a depth of 51.5 feet below the existing ground
surface. Borehole backfilled with soil cuttings on 9/11/01.
55+ = .
220
g
2 60+ - -
Y ]
g :
o.
5 ]
< 65- - i
-
=]
£
a
5 210
=
8 70 - =
5
9
Z
o]
=
2 4
2]
Q Vi - .
2]
&
§ 200
2
@
@ 80+ o -
g
g
a
3
&
& 85— - .
g
190 1 1
90




Repon: DMG4; Project File: GAGINTWAPROJECTS\WUNION2.GPJ; Data Template:DMLA.GDT  Pnnted: 10/30/102

Daa) 9/11/01 togged 1o
Drilling D!:itl Bit BOI’ Ing B H"2
Hollow-Stem Auger ; Drag
Method Size/Type Sheet 1 of 2
Drill Rig Hammer 140-Ibs Hammer / 30-inch
Type Mobile Driil B-61 Data drop
ﬁae';’,‘.m}g) Dames & Moore Type U, SPT R 59-00112046.01
Approximate Groundwater Total Depth
Depth and Date Measured 24.5 feet Drilled (f 50.9
Approximate Ground
Comenents.  Norw Strface Elevation(fy 278
= SAMPLES
S m — —
c = i =} 2| ©
g Z| 5] & |z o=| S| OTHERTESTS
$ 3leg| 2.1%5]|8 MATERIAL DESCRIPTION 28| Z| and REMARKS
2 o |ag 38| | & o526
W a2zl a8|o| 3 =3|68
° N 4-inch of asphalt over 6-inch of base material
ARTIFICIAL FILL (Af):
Dark brown moist silty fine to medium SAND with gravel to 0.5
inches, moist (medium dense)
5 0 29 — Dark brown silty CLAY with coarse sand, moist (stiff)
2 42 ALLUVIUM (Qal):
270 L] Yellowish-brown fine to medium SAND with trace coarse sand, 3 | 108|pscp
moist (medium dense)
Lalir 1 B 12
Dark brown fine to medium sandy SILT, wet (medium dense)
Yellowish-brown fine to medium SAND with trace gravel up to
2-inch, moist (very dense)
! 151 g o | soe B Sy W
260
201 g 5| soe B
A Ld
o5 / CL |- Light brown silty CLAY, wet (hard)
20 B % Grades bluish-gray
30+ @’ 79 - PUENTE FORMATION (Tp):
Dark olive-gray interbedded CLAYSTONE and SANDSTONE, wet
(weathered)
351 g8 | sos "
240
40
This log is part of the repor prapared by URS tor this project and should be LOG OF BO RING
read together w'nrr: the nepoirl. diz:ﬁ;ﬂ;%gﬁf:%gM§3L$%¥:um of
oy atier af ot ocaiions and may change ai ihis location wilh PROPOSED 3-STORY OFFICE BUIDLING
time. Data presented are a simplification of actual conditions encountered. LOS ANGELES, CALlFOHNlA
FOR: CATELLUS DEVELOPMENT CORPORATION
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Report: DMG4; Project File: GAGINTWIPROJECTSWNION2 GPJ, Data Template: DMLAGDT  Printed: 10/30/02

LOS ANGELES, CALIFORNIA Boring BH-2

FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
= SAMPLES
E F - 5 & &
S =l |58 |3 o=| S| OTHERTESTS
S Blef| 2.15|8 MATERIAL DESCRIPTION 28| 3| andREMARKS
£ o | a 50| © 55| >
w 8|22 88|58 38|58
AN RAE
4] m 10| 1o0not Grades black SILTSTONE with fine sand 1
1 230
501 @ | sos | Grades dark gray i
| Boring completed to a depth of 51 feet below the existing ground
surface. Borehole backfilled with soil cuttings $/11/01.
55+ = ]
220
60— - -
65 - .
210
1
70+ = 1
75+ - £y
200
8(}.. — -
85+ - _
r
190
90~
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Aeport: DMG4, Project File: GAGINTWAPROJECTSWNION2.GPJ;, Data Templale: DMLA.GDT  Printed: 10/30/02

Date(s) 9/11/01 Logged ¢
Drilled By .
Drilling Drill Bit Borlng BH-3
Method Hollow-Stem Auger Size/T Drag
= b Sheet 1 of 2
Drill Rig Mobile Drill B-61 Hammer 140-lbs Hammer / 30-inch
Type Data drop
Samplin Job
Method[gj Dames & Moore Type U, SPT it 59-00112046.01
Approximate Groundwater Total Depth
Dartn and Dite Measurad 20 feet Dviled (fh 51.0
Approximate Ground
Comments None Surface Elevation(ft) 278
= SAMPLES
c = . g =l B
s £ «f 8 | 2 o <| OTHER TESTS
g ﬁ_ o é g -E_ 8 MATERIAL DESCRIPTION % E =1 and REMARKS
9 o|a ga|l &1 2 55|26
LIJ 00 52' 2 m 2 (U] = S0 08
fotsd 4-inch of Asphalt over 6-inch of base material
SM | ARTIFICIAL FILL (Al):
Dark brown silty fine to medium SAND with gravel up to 0.5-inch,
moist (loose to medium dense)
5+ - .
Wi SP | ALLUVIUM (Qal): psco
SPSC \Yellowish-brown fine to medium SAND, slightly moist {loose) ¥
Dark brown fine to medium SAND with clay, moist (medium dense)
270
SP | Yellowish-brown fine to coarse SAND with fine to coarse gravel, ]
10+ TE g L slightly moist (dense) 4 3 BA)
CORR
B 15+ B 2| 505 I T 3 93 |CcON
G PUENTE FORMATION (Tp):
Yellowish-brown SANDSTONE and bluish-gray SILTSTONE, thinly
20+ 4 '¥ bedded, moist (weathered) n
7| 50
51 ms | so5 Becomes wet, less weathered 127 | 95 |con
250
46| s - E
351 g 7 | 1008 i f
240
40
This log i part of the repon prepared by URS for this project and should be LOG 0 F B 0 HI N G
read together with the report. %is summary applies only at the localion of
e us v Jacadorts ad iy Chenge i location wih PROPOSED 3-STORY OFFICE BUIDLING
tme. Data presented are a simphification of actual conditions encountered LOS ANGELES. CALIFORNIA
FOR: CATELLUS DEVELOPMENT CORPORATION

Figure A-3
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Report: DMG4;, Project File: GAGINTWAPROJECTS\WUNION2.GPJ; Data Template:DMLA.GDT  Printed: 10/30:02

LOS ANGELES, CALIFORNIA Boring BH-3
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
= SAMPLES i
c & g S
§ % | B |3 o=| S| OTHERTESTS
2 B|la8|e.|5]8 MATERIAL DESCRIPTION 28| 4| and REMARKS
o @ a 3 ° E = C E.l:
w ?c ezl o2|a| B 33|58
dF 85 Bedding inclined at
about 30 to 35 degrees
from horizontal
S1 g e | soe i Bedding inclined at
about 65 to 70 degrees
| from horizontal
| 230
1
501 @ 0| so 7
Boring completed to a depth of 51 feet below the existing ground |
surface. Borehole backfilled with soil cuttings 9/11/01.
55 -
220
60__ -
65+ -
210 1
704 B
75 .
200
80+ T
85+ 9
190
90

Figure A-3




Printed: 10/30/02

Report: DMG4, Project File: GAGINTWIPROJECTSWNIONZ GPJ, Dala Template:DMLA GDT

pas(s) 9/11/01 goeed 70
ag"i;%% Hollow-Stem Auger g{z""eﬁ.i;pe Drag Borlng
Drill Rig : Ham 140-Ibs Hammer / 30-inch Sheet 1 of 2
Type Mobile Drill B-61 Ugwmer drop
hsﬂ';"%'g}g} Dames & Moore Type U, SPT #ﬁﬁnber 59-00112046.01
Approximate Groundwater Total Depth
Depth and Date Moasured 19.5 feet Driled (fh. 50.9
Approximate Ground
Comimerts None Surface Elevation(ft) 278
= SAMPLES
= o e e
= - - © 2 &
2 Z| sl & |2 2| S| omHERTESTS
S 3lo2| 2. |59 MATERIAL DESCRIPTION 28| %| and REMARKS
= @D =¥ =] @ =2 c
ol || Z|la2| s |8 83|88
RS 4-inch of Asphalt over 6-inch of base material
ARTIFICIAL FILL (Af):
Dark brown silty fine to medium SAND with gravel up to 2.5-inch,
moist (loose)
4
S1m 20 Grades brown 71 12 | 116|.200(30)
270 ALLUVIUM (Qal):
L Yellowish-brown fine SAND with trace coarse sand and fine to
coarse gravel, moist (dense)
104 @ 2 40 = 9 3
1
i 15+ B 3| soa - 1 5 | 116
280
i T
20z ¢ | 38 - PUENTE FORMATION (Tp): E G
“ | Gray CLAYSTONE and yellowish-brown SANDSTONE, thinly gggg;’;%‘{‘cggeg at
bedded, wet (weathered) s hon‘zgmar ogrees
251 g s | sos i 7
250
3] 46 65 Grades light bluish-gray and dark gray 7
31 g 7| soa I~ .
240
40

This log is pan of the report pr%%ared by URS for this project and should be
read together with the report. This summary apphes anly at the location of
the sxp?nrat'mn and at the time of dnlling or excavation. Subsurface
conditions may ditfer at other locations and may change at this location with
time. Data presented are a simplification of actual conditions encountered.

LOG OF BORING

PROPOSED 3-STORY OFFICE BUIDLING
LOS ANGELES, CALIFORNIA
FOR: CATELLUS DEVELOPMENT CORPORATION

Figure A-4




Report: DMG4; Project File: GAGINTW\PROJECTSWNION2.GPJ; Data Templale:DMLAGDT  Printed: 10/30/02

LOS ANGELES, CALIFORNIA Boring BH-4
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
= SAMPLES
T = 12 e ©
2 = B |3 o=| S| OTHER TESTS
p: 2le 8| 25| 8 MATERIAL DESCRIPTION 28| Z| and REMARKS
D a o ® B E =
W olx3|geis5|3 23|88
451 g 9| soa
| 230
504 g 10| sos
Boring completed to a depth of 51 feet below the existing ground
surface. Borehole backfilled with soil cuttings 9/11/01.
4
55+
220
60+
65
210
70+
75+
200
80
85
190
90

Figure A-4
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DMG4 UNION_-1.GPJ DMLA GDT 772301

pats(e) 5/22/01 By29%¢ KK - AP Engineering )
Drillin Drill Bit Boring BH-1
Methl:vgd Hollow-Stem Auger Size/Type 8-inch 0.D.
Drill Rig Hammer I Sheet 1 of 2
Type Mobile Drill B-61 Data 140 Ibs, 30-inch drop
Samplin Job
Memod(s) ~ Dames & Moore Type U, SPT, Bulk R 59-00112046.01
Approximate Groundwater Total Depth
Dggm o Date Mausared Encountered at 24.0 feet, 5/22/01 || ritied ) 50.5
Approximate Ground
None Surface Elevation(ft) 278.0
- SAMPLES
5 2 g €
S
5 = o B |2 oz| S| OTHERTESTS
S £l 8|2 |53 MATERIAL DESCRIPTION 28| £| and REMARKS
s 8|85 88|83 HE:
w o=zl ag|loa| s s0|ca
0 SM -\5-inc_hes Asphalt ; ; . /]
Grayish-brown, silty fine SAND with gravel, dry (medium dense)
ﬁ 22 SA(13)
5m 41 TISP-SM| Brown, fine SAND with silt and gravel to 3/4-inch, medium to 2 | 119
coarse, dry (medium dense)
270
113 46 | Becomes yellowish-brown to grayish-brown (dense) 13 SA(5)
L 5m 50/4" |1 SP | Yellowish-brown, poorly graded SAND with gravel to 3/8-inch, 8 | 104 |-200(4), DS
! medium to coarse, moist (very dense)
260
2010 50/4" i ] No recovery @ 20'
ML | Gray, sandy SILT, moist (dense)
m ) Becomes wet 7 29 | 96 |-200(78), DS, CON
250 1 SP | Gray, poorly graded SAND, medium, trace gravel, wet (very dense) 1
30 70 i 713 -200(2)
Sm 100/5" Becomes coarse with more gravel T 14 | 119
240
40

Thi f 1 of the report prepared by Dames & Moore for this project
gnE’,'?.%u'Tu”& read together with the report. This summary applies only
al the location of the exploration and at the time of drilling or excavation,
Subsurface conditions may differ at other locations and may change at
this tocation with time. Data presented are a simplification of actual
condilions encountered.

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




DMG4 UNION_-1.GPJ DMLA.GDT 7/23/01

Elevation (ft) [

| 230

220

210

200

190

LOS ANGELES, CALIFORNIA Boring BH-1
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
SAMPLES
s - g 3 S
& wl % = Pt £| OTHER TESTS
’55_ 3 2 | w MATERIAL DESCRIPTION 25 E and REMARKS
L § El 3| 8| 8 85|25
Bl z|me|lo| > so0|co
4015 e 17
SM | Gray, silty fine to medium SAND, wet (very dense)
1m son || ] 7 19 | 108|ps, coN
TISP-SM| Gray, fine to medium SAND with silt, wet (very dense)
50—|2 506" o i Y
Borehole completed to a depth of 50 1/2 feet below the ground =
surface on 05/22/01. Borehole backfilled with soil cuttings.
55+ - -
60— = =
65— = i
70- - .
|
75 - .
80+ - 4
85+ = =]
|
I
90




DMG4 UNION_~1.GPJ DMLA.GDT 7/23/01

Date(s) Logged .
Drilled 5122101 By KK - AP Engineering B . BH 2
Drilling Orill Bit oring *
Method Hollow-Stem Auger SizeType  &-nch O.D. |
L Mobile Drill B-61 Hammer 449 ibs, 30-inch dro Sheet 10f2
Type Data ’ P
Samplin Jab
Metmoa(y)  Dames & Moore Type U, SPT, Bulk Nntier 59-00112046.01
Approximate Groundwater Total Depth
ookt and Diate Measired Encountered at 30.0 feet, 5/22/01 Deiled () 50.8
Approximate Ground
None Surface Elevation(ft) 278.0
— SAMPLES
£ ~
c £ " g x| B
s = | g 3 o=| =| OTHERTESTS
g '-3 & é g ;c':l 8 MATERIAL DESCRIPTION - E %‘ and REMARKS
() -— —_ e =
o 5| © oGl
uw o|s2| 38|69 33|68
0- __4-inches Asphalt over 3-inches of Base o
R & SM | "Dark grayish-brown, silty fine to medium SAND with fine gravel,
ﬁ e b moist (medium dense)
24 ! 14 | 117
51 J1T|SP-SMi- Grayish-brown, medium SAND with silt and gravel to 3/8-inch, -
53 : moist (medium dense) 118
270
0m 62 | | SM | Grayish-brown, silty medium to coarse SAND, moist (dense) 8 -200(17)
& Loy 4 50 |- .I"T"'S'P~SM Olive-brown, medium SAND with silt and fine gravel, moist (very 4 CORR
1 dense)
260
20 m soz” ||| ™ Becomes yellowish-brown, gravel to 3/4-inch 71 s -200(7)
@ 30 il N2
250 1| ML | Gray, sandy SILT, moist (medium dense)
30+ ¥ -
| 36 Becomes wet 38 | 79 |LL=44, PI=15
-200(88), DS, CON
—"] SP | Gray, poorly graded SAND with gravel, medium, wet (very dense)
351 70 : i B -200(4)
240

40

LOG OF BORING

This log s part of the A prepared by Dames & Moore for this project
and s% read mre:;ﬂp the reporl. This summary applies only
al the location of the exploration and at the time of drilling or excavation.
Subsurface conditions may differ at other locations and may change at
this localion with time. Data presented are a simplification of actual
conditions encountered

ONE UNION STATION PLAZA
LOS ANGELES, CALIFORNIA
FOR: CATELLUS DEVELOPMENT CORPORATION
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DMG4 UNION_~1.GPJ DMLA.GDT 7/23/01

LOS ANGELES, CALIFORNIA Boring BH-2
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
= SAMPLES
t = g gl g
c - S
s & |8 |32 o=| S| OTHERTESTS
S Ble 8l 2|58 MATERIAL DESCRIPTION 55| 2| andREMARKS
2 9| 55| &1 @ 85|26
w o3 58|66 > 23|Z2
SEE1 | 502" | Becomes fine to medium e |
45 7] 40 TISP-SM}  Gray, medium SAND with silt, trace gravel, wet (dense) 18 -200(7)
| 230
Sm 503" Becomes very dense 18 | 112 /DS
Borehole completed to a depth of 50 3/4 feet below the ground
surface on 05/22/01. Borehole backfilled with soil cuttings.
55
220
60
65
210
70
75+
4
200
80+
85+
190




il 5/22/01 5399”" KK - AP Engineering .
Drilling HoHow-Stent Al Drill Bit Bormg BH-3
Method ? ger Size/Type  8-inch 0.D. Sheet 1 of 1
— ee o
DirRig mobite Drill B-61 Hammer 440 Ibs, 30-inch drop
I g,ae;gg;qg, Dames & Moore Type U, SPT, Bulk D e 59-00112046.01
ngrtgx;:: tﬁa(;’;oh'h':g:':rl:é Encountered at 24.0 feet, 5/22/01 B?i}fédoﬁsth 36.0
|
Approximate Ground
| Nohe ‘ Surface Elevation(f) 2750 !
— SAMPLES
]
Z 2 .| 8 S
§ €| |8 |2 o=| £| OTHERTESTS
s £ | é e 2|9 MATERIAL DESCRIPTION 25| %| andREMARKS
L2 o o 58| 8 | @ 56|26
w ol 2 ae|6| > 23|68
I g sM [\4-inches Asphalt /1
Dark brown, silty fine to medium SAND, moist (medium dense)
l 4E 17
5 SP |- Yellowish-brown, poorly graded SAND with gravel to 3/4-inch, -
u 2 medium, dry (medium dense) 2 | 115)-200(2)
' 270
' 103 57 Gravel to 3/8-inch (very dense) 2
I i, S m 50/4" L-1T1[SP-SM| Brown, medium to coarse SAND with silt and gravel to 3/8-inch,dry | 3 | 112 -200(6)
; (very dense)
l 260
20 506" | Becomes grayish-brown, medium 13
L 4
I X m 50/5" " Becomes wet 7 20 | 100|Ds
; ) ]
I 250
§ 30 50/6" Becomes gray 1 11 -200(7)
.
9
| ¢
3
g 35m s012" i 7 16 | 108 |Drill chatter @ 35
T, Borehole terminated due to refusal at a depth of 36 feet below the i
Z 1 ground surface on 05/22/01. Borehole backfilled with soil cuttings.
Z || 240
a <4
I 2 40
This log is part of he repon prgﬁ?‘a“rgl by Dam?:_& M:&r; for |hiT_ probe;d LOG OF BO R I N G
n . S SUI a @5 on
S ine ocation o he expoation and mﬂﬂnﬁ. Sicavaion ONE UNION STATION PLAZA
t e ot
l ;’:':sbsb‘m?ﬁfﬁm? "D‘:{adpre;enlnd are 8 simp!i;::a!ion U actugl LOS ANGELES, CALIFORNIA
conditions encouniered FOR: CATELLUS DEVELOPMENT CORPORATION
I m 0 o e W T T TS MR O < T il T e et GG
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DMG4 UNION_-1.GPJ DMLA GDT 7/22/01

Date) 512201 £099%d KK - AP Engineering . |
Drillin Drill Bit Boring BH-4
Methugd Hollow-Stem Auger Size/Type 8-inch 0.D. Sheet 1 of 2
o ee 0
e Mobile Drill B-61 Hammer 44 Ibs, 30-inch drop
Samplin Job
Method(s)  Dames & Moore Type U, SPT, Bulk Numiier 59-00112046.01
Approximate Groundwater Total Depth
Dggth Sl Cabs Measured Encountered at 29.0 feet, 5/22/01 Drilled (ft) 50.9
Approximate Ground
None Surface Elevation(ft) 2780
= = = =
—~ SAMPLES
i g sl %
c - —
s &1 |8 |32 oZ| S| OTHERTESTS
B £ 1. é '§ 5|4 MATERIAL DESCRIPTION 28| Z| and REMARKS
o o |a sl 8| & 56|26
T e A LA A =) sS|aa
e SP-SM L 5-inches Asphalt over 5-inches Base =
. Grayish-brown, fine SAND with silt, dry (loose) 1
i ¥ 16 [115
5 d 24 . : Becomes medium with gravel to 3/8-inch (medium dense) —4 2
270 Brown, silty medium SAND with gravel to 3/8-inch, moist (dense)
0m 7 16 | 106 |-200(34)
Grayish-brown, medium SAND with silt and gravel to 3/8-inch, dry
(very dense)
il 5@ 1 s CORR
|
260 Gray, silty fine SAND, moist (medium dense)
|
0 m 27 | 98 |-200(45), DS, CON
Gray, medium SAND with silt, moist (dense)
el a1 |1 i 111
250 J ST ML y Gray, sandy SILT, very moist (medium dense)
3@ 19 "~ Becomes wet 1 34 -200(84)
(11ISP-SM|  Gray, medium SAND with silt and gravel, wet (very dense)
3@ g5 L i 1 10 -200(7)
240
4

31 Shoul be read Koge e e o i imo of Gl o Eacavalion ONE UNION STATION PLAZA
e o Y resenied are s Smpcaton of 3cua) | LOS ANGELES, CALIFORNIA
Condiions encounlered FOR: CATELLUS DEVELOPMENT CORPORATION

This log s part of the repori prepared by Dames & Moore for this project \ LOG OF BORING




DMG4 UNION_~1.GPJ DMLA.GDT 723/01

LOS ANGELES, CALIFORNIA Boring BH-4
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2
= SAMPLES
2 = g SR
s £ |8 |3 o=| €| OTHERTESTS
2 £l é ¢ 159 MATERIAL DESCRIPTION 28| Z| and REMARKS
o 0 | 5| ® S E| nE
w al>2|z8|5|3 23|68
40 % T T 18 -200(7)
452 50/5" B 12
ML | Gray, sandy SILT, wet (very dense) 1
1 230
0@ 50/5" B
Borehole completed to a depth of 51 feet below the ground surface
on 05/22/01. Borehole backfilled with soil cuttings.
55— -
220
60— =
65 -
210
70+ E
75 = pei
200
80 - =
I |
85 = -
190
90




Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
Law Crandall, 1997

CALIFORNIA
High-Speed Rail Authority @ Metro



e e e e g

: e - - =
sppYes ordy 8t 1= 3peC T Dorrg YocaTon ot BT TR Tty e e

face conditions at other locations and times.

i

: wTE RN TR *
Note: The log of subsurface conditions shown hereon

e ark W

P

it is not warranted to be represantative of subsur

- et (e :
> we ez wo | 5 _ S| BORING 1
(o) c3|{GE| . = A
== - P25 %E &‘;_r' 0% |u
g.:;_ LEln® Be| « S |>L|03|d DATE DRILLED: August 19, 1997
w (=) O%|sa| == [ 0. | 3 2|5 | EQUIPMENT USED: 8" - Diameter Hollow Stem Auget
o Sec|lz2| o |ZE|02|%
e w|@ |v|ELEVATION: 275°°*
ML 3" Asphalt Paving
ARTIFICIAL FILL (af)
CLAYEY SILT - some bedrock fragments, some roots,
: light brown
23.2| 88 | o 23 | mils ¢
Ll
270+ 5 i
il
19.5 | 104 0 14 * '
L | SANDY SILT - brown
— . e o S S SN s SN WS e SR Eme s e s e e e
ALLUVIUM (Qal)
265 —+ 10 SAND - fine to coarse, some Gravel, few Cobibles (10
= = 0 16 6" in size), brown
Sample not recovered
4864 16 412110610 41
9.9 105 0 105 Some Silt
255 ~+ 20
o R T e AR R WS
31.0| 85 |>1000 65 SILT - bedded, lenses of fine Sand, dark prey
250 -+ 25
- - 100 Sample not recovered
- -- 75 Sample not recovered
for Some Clay
AT
245 —+ 30 = Some sulfur odor
27.0 | 93 |>1000 76 * Number of blows required to drive thr Cismiak
sampler 12 inches using 8 140 pound hamine:
falling 30 inches.
I 302 | 90 |>1000 79 See Plot Plan for location of bench mar
**+ OVA Gastechtor Model No. 1238 usni!
NOTE: Water not encountered.
4 8 >10 OF ING %
235 -+ 40 33.6 4 00 55 END BORING AT 40

LOG OF BORING

LAW/CRANDAL | A

[ ——

4 S 0 T O =] e ke <t et Yo e e
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e = | :
z ae L= & wo [ BE_ 19 BORING 2
() c3|GE| . D = | O
F~lE=|2>125| % = | 8:.—_ ~
iy Tl RE = : g @ |w
|<E|B2|55|83| <5 |S&|0% || DATEDRILLED:  August 19 and 21, 1997
2T |8 |65 24| 2 | % |32 (S| EQUIPMENT USED: 24 -Diameter Bucket 10 16
1& 22 2| O ‘ZE 02|< 10"-Dia. Hollow Stem Auget 10 40%°
=|e w|e w | ELEVATION: 275
M 4" Asphalt Paving
12.1 | 114 0 1 SILTY SAND - fine to coarse, about 40% Gravel,
few Cobbles (to 5" in size), some pieces of
brick, brown
4.8 119 0 1 El :
270+ 5 e e e === = =
23 |13} e 4 " "SAND - well graded, about 10% Gravel and Cobbles,
light brownish grey
2:1 122 20 6
265 -1 10 About 30% Gravel and Cobbles (to 6" in size)
2.9 | 128 | 30 B l.":'
T
"‘ " .‘.
a2
]
260 -t 16 St
8.1 | 133 0 12 *--:’;-‘ Grey
s
':n:'.! ;.
t.'. r
S A
3,
r._:‘ ‘4
255 T 20 1T 5P| SAND end SILTY SAND - fine 1o coarse, about 20%
0 100 [ “rerd SM Gravel, light greyish brown
S
'. -————-—-———u—-»—-—-—-——.—-
: i 16.4 | 116 0 eB* SAND - well grade:. thin layers of Clayey Silt, some
G |, grey to dark gre
4l 5 |250 25 ravel, grey to dark grey
i 0 90 Some fine Sand
g 245 + 30 24, 8 Q 47 SILT - bedded, lenses of fine Sand, dark grey
£
E * Number of blows required to drive the Crandall
o] 100 sampler 12 inches using 2 1600 pound hammer
5 for faliing 12 inches.
§ + Number of blows required to drive the Crandall
240 - 35 sampler 12 inches using 8 140 pound hammer
ﬁ 25.6 | 100 0 65 falling 30 inches.
235 1 40 o0 1[50




- | > o s 3 :
=z mg o oe u:JJm "Z’__ 8 BORING 2 (COntanEd)
18 1z_|52|2%| -2 [35(35|2
|<2|52|55|83| <& |SE|0%|2| DATE DRILLED:  August 19 end 21, 1997
2|87 |88 |xa| =2 |2 % |22 |S]|EQUIPMENT USED: 24 -Diameter Bucket to 16%'
— s 2| o Z0 | = 10"-Dia. Hollow Stem Auger to 40%'
- = | w|@ |¥|ELEVATION: 275

-

END OF BORING AT 40%".

NOTE: BUCKET BORING: Water seepage
encountered during drilling at a depth of 14 %",
Bucket boring terminated at a depth of 16 %'
due to caving and sloughing below water
seepage.

: To obtain
future waeter level measurement and sampling
) installed 4-inch-diameter PVC pipe to 40°.
= Pipe periorated between depths of 10' and
£3 - 40'. Backfilled with-sand 1o within 8' of

? ground surface and filled with concrete
sbove 3'. A bentonite plug placed between
depths of 3' and 8' of ground surface.
Water level measured in the monitoring well
at a depth of 14’ on 8/26/97.

It is not warranted to be representative of subsurface conditions st other locatiorrs snd tferves.

7

LOG OF BORING @
LAW/CRANDALL

i . c (RS - = o
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— - ®* 4
" wZ|2=|. |wB|E_|S|BORING 3
o' |z |E2]|3=|:_ |2 |3£|S
F=|lE=|R2Z|23| E (22|06 |w
g |as| 0P| B8] <8 |>in| O3 || DATEDRILLED: _ August 14, 1997
2|87 8% |5a| =2 | % |22|5| EQUIPMENT USED: 247-Diameter Bucket to 17%"
= Se|x2| O ZBloZ|g 10"-Dia. Hollow Stem Auger to 42"
=|0e »wla w3 | ELEVATION: 277
7" Asphalt Paving
-1 3 i SM
6.9 | 114 30 1 H SILTY SAND - fine 1o coarse, some Clay, some
275 ~ v 28243 Gravel, dark grey
: ML SANDY SILT - grey
18.6 | 105 0 <1 |
S SM —”“IG-"—-—-------—-_-—
g.0 | 100 20 1 SILTY SAND - fine, some pieces of wood, light brown
sSwW SAND - well graded, some Gravel and Cobbles (to B"
270 - in size),light brownish grey
2.6 122 " BO 5
- 10
8
E | 265 3.7 | 113 B8O 6
€
L]
i
c
gl s
L]
5 11.4 | 116 0 2 About 30% Gravel
21260 -
°
=
v
€
(=}
% - 20
6
& . 50
e | 285 - 11.5 | 120 135 Grey
-
3
1} <
gy © 33.0 | 90 60 75 CLAYEY SILT - grey to dark grey
' © - 25 for
- ” 10-
4 2
s 2250
L
EE e e e e e ——————
e 1| 96 | 200 70 F L
A 3 - 30 27. SILT - massive, dark grey
‘. .
18 o
% 2 | 245 &
g4 © :"-‘*
) S TR sW| SILTY SAND - fine, thin lavers of Sity Clay, biuish
it K
[-' 5 35.1 89 0 a7 3 : H grey 1o dark grey
) c + 356 1 20the
b . 4[4 |4
- = I
i‘ 240 — j : s
3 F{ 14 [
SAND - well graded, some lenses of Clayey Silt, dark
| 4o lsolimn] o 65 _ Ll
(CONTINUED ON FOLLOWING FIGURE)
LAW/CRANDALL A
4O QDA '\r'f\an_.-‘x‘\. FIGUFE ;- 73
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BORING 3 (Continued)

, DATE DRILLED: August 14, 1997

EQUIPMENT USED: 24"-Diameter Bucket to 17 %'
10"-Dia. Hollow Stem Auger to 42'
ELEVATION: 277

;:'.‘J‘; Al

ELEVATION
(ft.)
DEPTH
{ft.)
MOISTURE
(% of dry wt.)
DRY DENSITY
(Ibs./cu. ft.)
OV.A.***
{(ppm)

"N" VALUE
STD.PEN.TEST
BLOW COUNT*
(blows/ft.)
SAMPLE LOC.

PR

b -

235 N END OF BORING AT 42'.
NOTE: BUCKET BORING: Water seepage

encountered during drilling at a depth of 15'.
Water level measured after completion of
drilling. Raveling from 6' to 16'. Bucket
boring terminated at a depth of 17 %' due to
caving and sloughing below water.

5 ; To obtain
future water level measurement and sampling
installed 4-inch-diameter PVC pipe 10 42°.
Pipe perforated between depths of 10' and
40'. Backfilled with sand to within 8' of
ground surfsce and filled with concrete
above 4'. A bentonite plug placed between
depths of 4' and 8' of ground surface.

Water level measured in the monitoring well
at & depth of 15' on B/26/97.

I i POt werTBted ¥ be repreverwetae, of subvartite

LOG OF BORING
LAW/CRANDALL A

FIGURE A-1.3t
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— -1 §
- w i-': 3 w W E-— J| BORING 4
o N = 215218
F-|lE=|R2|23| “E|32|9% |u -
<Z |2 |5h5|%8| <& |S&|Oz|z|DATEDRILLED:  August 20, 1997
27|85 |85 |ng| =2 |22 |32 |S| EQUIPMENT USED: 8" - Diameter Hollow Stem Auge:
o 2e|x=| O g o= |«
‘” i B2 |®| ELEVATION: 276
3' Apshalt Pavin
275 4 5™ s
_ SILTY SAND - fine, some Gravel, brownish grey
9.7 | 103 0 17 q )
e i sw _&]_]!-g!jg—m—;g-an- e e e
L o) 35 ::é"-': SAND - well graded, about 30% Gravel, light grey
o-: 3
270 — L0 * Number of blows required to drive the Crandall
' S sampler 12 inches using a3 140 pound hammer
w0 falling 30 inches.
;B 28 |107 | © 36
~ _. B 10
[ 265 Layer of Silty Clay
-E 42.8 | 79 0 10 Some fine Sand
¥ E - 15
i £ | 260
{ 6.2 124 5 857 About 40% Gravel
l "
: 126 0
l?; — 8.5 |12 10 6
.:- =
e
} £ 29.8 | AN W &4 SILT - bedded, lenses of fine Sand, dark grey
< L 25
|-
ki1 & | 250
4 H 25.8 9B 300 80
* i
w
Vi
o
{ a
it 25.4 | 10C_ _ 190 80
b R - 30 :
el
)y £ ]245
* D ¢
p e
Ay =
¢ E
o 3
e 5 1 7
- | 45 126.01100 | 250 75
f 2 240 — 4" NOTE: Water seepege encountered during drilling at
K = _ depths of 18" to 20°, and 30'. Water
1 level measured at 8 depth of 18" at
: L completion of drilling.
L 40 25.9 97 200 80 END OF BORING AT 40°.

LOG OF BORING
LAW/CRANDALL A

FIGUF:c A-1.4




- = 3
z wZlt=|. |wh|E-|S|BORING 5
& |- |EX|gs|:_ |3B|3E|9
e DOx|lz_| *TF - ", =
FelFSlRRlS 2 E |z 0@ |w
S| BE|(22 |02 <8 |>&| O3 |7 | DATE DRILLED: August 13, 1997
L |O 0% |yal 2= |t 8. | 3.9 |5 | EQUIPMENT USED: 24" - Diameter Bucket
o Seol|lx2| 0o |#£L2|0=
w = = O el ¢
- | B w|@ v3| ELEVATION: 278
SM 3%" Asphaht Paving . y
T VABTIFICIAL EILL (gf) - SILTY SAND - fine, light grey _
e SAND - well graded, about 40% Gravel, few Cobbles
275 R {to 5" in size), light grey
1.4 121 0 3
| s
1.9 128 0 o
* Number of blows required to drive the Crandall
sampler 12 inches using 8 140 pound hammer
270 falling 30 inches.
l | 4o |-3.3 1103 0 2
T | 265
o 63 |14 | O 4
6
iy - 15
4]
l :
]
£ CLAYEY SILT - dark
LI} S 295|897 | o 1 ML BRI
iy = | 260
I K:
1 .5
] f% 20
c
o
I i} o 37.4 | 85 ) <1
1} ®
T ]255
i "n
_]g
I . | o |36.1.1 87 0 <1 +
[ ]
E
§4 = 1 o e iy
' 1y S 14.0 | 109 10 g R B SAN PEDRQ FORMATION (Qsp)
iy = | 260 — . ' i SAND - well graded, lenses of Silty Sand and Clayey
) a 4 4 Silt, dark grey
g ; L 130 s SILT - bedded, lenses of fine Sand, dark grey
{ e 25.7 | 100 | 100 1
°
L.
c
3.0 104 | 175 19 .
l E E 245 2 (BORING TERMINATED AT A DEPTH OF 33' DUE TO
¥ 3 . DIFFICULT DRILLING BELOW WATER).
i H e NOTE: Water seepage encountered during drilling at a
: £ » depth of 22'. Water level measured 8t a
- = depth of 22' 30 minutes after completion of
il drilling. Raveling from 2 to 8' {to 3%" in
: E diameter) and from B' to 17' (to 2%" in
l i diameter).
' LOG OF BORING
LAW/CRANDALL

LED0TII0005 AT | FIGURE A-1.5




— -1 i
z w3 |2z|. |wB|E_|S|BORING 6
) o 3 B o BI— 2 (4
F=|E=s|RZ 23| LE |22|0% |w}
<EZE | v 8ol < g8 1>uw| |0z d DATE DRILLED: August 19, 1997 .
Pl =) 0% |su| =2~ | =L < | EQUIPMENT USED: 24°-Diameter Bucket to 30
o] Se|zf| O Z0 |02 |g - 10"-Dia. Hollow Stem Auger to 42'
- |0 wlz | ELEVATION: 278
P 4" Asphaht Paving - 6 Brick floor
14 | 116 | 50 2 | WHAH ™ | SITY SAND fine to corse, brown _ _ _ _ _ _ .
At SW ALLUVIUM (Qall
275 = ‘ A SAND - well graded, about 40% Gravel, and
1.7 | 103 75 1 39;-" Cobbles (to 6" in size), light brownish grey
e
L5 fge d
1.6 [ 117 | 10 5 40k
.} B
el
270 &N
1.8 | 115 0 6 . e
a5
- 10 105
é o X
E 2.7 93 0 6 ‘;}Q'
® | 265 - s !
L] h:\ .‘-
£ a1 1114 0© ) KL
{ H g iy
() 8 ey
' { E o 5 A .‘.'f:", Thin layers of Sandy Silt
» .‘.‘-0
o, c -3 . 4
£ - 20 193
f |2 22.1 | 104 0 6 Ll
: 8 .:' .?
e ® St
" 2 T H sm SILTY SAND - fine, lenses of Sandy Sikt, few Gravel,
&l ¢ T |255 — 1 18 grey
l 2 78 |118 | © 1 LS
l=1 4 4
13 [ 25 1§
i 3 J_ H |
kil 5 18.3 114 | © 2 |
iy & H
Mb 2 |250 HHE
a it
il © b4 4 [
1t o - 30 HH |
! e 10.7 | 117 0 145 e | SW SAND - well graded, about 15% Gravel and Cobbles,
= + s . grey
o S
- 5. - -
i b £ | 245 L * Number of blows required to drive the Crandall
HE 2 -~ 'O sampler 12 inches using 8 1600 pound hammer
.F = A Y falling 12 inches.
j* c - 35 e
; 'l E L oLk + Number of blows required to drive the Crandall
- = . sampler 12 inches using 8 140 pound hammer
ol & [ o falling 30 inches.
i i v‘:
-
-s".',' 1
a0 1861136 0 70 | M-8
(CONTINUED ON FOLLOWING FIGURE)
LOG OF BORING
LAW/CRANDALL

PO A A AME L AR FIGURE A-1.¢e&



i

-

i P

ARy R

- w3 |2z s wi | & |S| BORING 6 (Continued)
o |z |52|2%| 2 |35|3E]2
| il - 2 .
<Z|eZ|h5 |53 <E |$Z |8 ¢|%| DATE DRILLED:  August 18, 1997
SElWS 185 | 2| =8 | L% |22 |S| EQUIPMENT USED: 24 -Diamercr Bucket to 30’ .
1z Se|zE| O Z0 |02 |g 10"-Dia. Hollow Stem Auger to 42
5 =|e th @ |©]|ELEVATION: 278
l&i‘-
50 ._;:-'.'."l
o END OF BORING AT 42"

NOTE: BUCKET BORING: Water seepage
encountered during drilling at a depth of 24'.
Water level measured at @ depth of 24" 1 5
minutes after completion of drilling. Bucket
boring terminated at a depth of 30' due 10
caving and sloughing.

: To obtain
future water level measurement and sampling
installed 4-inch-dismeter PVC pipe to 42°.
Pipe perforated between depths of 15 and
40'. Backfilled with sand to within 11" of
ground surface and filled with concrete
sbove 3'. A bentonite plug placed between
depths of 3' and 11" of ground surface.
Water level measured in the monitoring well
at a depth of 22" on 8/26/97.

LOG OF BORING

LAW/CRANDALL A

s 1t 2

(1

s Rl

LIRS R S

14720 FIGURE A-1.Zh




1 § - —
B |z WwIlZ=sl . |wd|E~|S|BORING 7
“ | o 3| HaE| - SEISE19
8o E-122]25] e |35 |0 |m
) - = = s o
g |<Z|gg|bo|4e| <8 $Z | 0% | 2| DATE DRILLED: __ August 18, 1997
E & o |o 0% | > B’ - Eg 2 % s EQUIPMENT USED: 8" - Diameter Hollow Stem Auge!
l ¥ | c|e "B |2 || ELEVATION: 278
b 1 E" Asphalt Paving :
§i 13.4 | 109 0 13 SANDY SILT - some Clay, some pieces of brick,
l _: for { -|r brown
: 275 = 6"
'
' | - 5 Pieces of concrete
= = 0 50 | |1l Sample not recovered
5 tor 1
- G-
| AT 3
l : 270 - Tl sw | 2 A -
O SAND - well graded, about 30% Gravel and Cobbles
29 1105 0 73 Sony b (to 6 size), light brown
al - 10 for :
11"
| 2 265 — . ;
l +* 3.6 | 110 0 75 s Number of blows required to drive the Crandall
for sampler 12 inches using a 140 pound hammer
) L 15 5 B B talling 30 inches.
A . 19 | 98 0 50
I ”
g . FED
E - 20 DS
s e e e e e e s S wm e e e e S = — e
' | : 37.4 | 82 0 26 B Tonses of Sand. dark grey
Y T |255
' "
El
I @ 30,1 | 92 0 62 More Clay
5 5 - 25
o
3 2
I$ =
i c
' it £ | 250 - 23|97 | © 69
Wi s
miE e
% 8 - 30
' ° 268 | 97 | © 73
-
. o
g £ 245
i o
3o 3
118 o 1297 | 94 0 75 NOTE: Water seepage encountered during drilling at 8
- < - 35 depth of 20°. Water level measured 8t a
= depth of 36" 5 minutes after completion'of
&= drilling.
240 —
' ) L a0 21.7 | 99 0 32 END OF BORING AT 40°.
| LOG. OF BORING
LAW/CRANDALL
i FIGURE A 1.7




. - —1 .
= w e K-': & w® E_ J| BORING 8
o 3| ns| oSS g
E=|E=|22|23| E|22|8%|u
S|EZ|5S|E8| <5 |SE|0%|Z|DATEDRLLED:  August 1B, 188
a2 la” |o%| > g >& zg 2 g s EQUIPMENT USED: 8" - Diameter Hollow Stem Auger
et 2| x= O O=|«q
' ™ £|o *Hla || ELEVATION: 278
SM 3" Asphalt Paving
; l b SILTY SAND - fine to medium, some Gravel, tew
. Cobbles {to 6" in size}), brown
8.2 108 0 51
275 - {
I oL bbb L BEneTse | ALUVOM (Gan - e Em e e = e e = s W= e S
; ® . - 0 ag SAND - fine to medium, some coarse, about 30%
B Gravel and Cobbles (to 6 in size), light brownish
grey
I Sample not recovered
| 270 —
1.6 108 0 658
I ' - 10
E a4 | 92 0 50 Fine Sand, less Gravel
11 = fo_r
I it T | 265 8
1 s i
T 0 64
: = _for
= - 15 -
I | ’
2
i
° 1.7 | 1186 0 50 SAND - well graded, about 30% Gravel and Cobbles
1, = 260 for (to 6" in size), light brownish grey
i 2 6"
it ©
£ - 20
it B 0 73
l Je © for :
i § ¢ e
: .5' 265 — ‘.'.' ‘__::i':
Rl 2 g7 |123| © 50 T
12 I o
-6 + 25 . :.‘:"_.‘:
¥ g |am 5
| g for RS
T oMb s|so 4 Ve td
L & ‘;'.l'o_:l
;s c 1330117 ] 0 57 rx
o 30 1 Tk
- Jz" A
gy = S
v E 0 85 .."".'.
fde £ |245 for ML SANDY SILT - some Clay, light greyish green
My 2 10"
| HE - 35 .
g ! E 2 - - 48 E Sample not recovered
I ‘ 240__ -L —————— -— - amm m e e e Em G em e W= e
& 0 32 SILT - bedded, lenses of fine Sand, dark grey
- 40
I . (CONTINUED ON FOLLOWING FIGURE)
; LOG OF BORING
I LAW/CRANDALL

19203130085 14722 FIGURE Al




- w3 e .J:.,_,'E'l'aJ 5. |¢| BORING 8 (Continued)
2_|Z-|22z|23| LB |¥z(8%|x
s - [ . w
<Z|EZ |55 | 88| <5 |SE| 0% |F|DATEDRILLED:  August 18, 1987
SE\WE 221001 58 | Ce |3 8|S | EQUIPMENT USED: 8" - Diameter Hollow Stem Auger
w 2°1z8| s |zo gn =
= = 0 ~|«q
i cla @ |oa]ELEVATION: 278
26.3 99 0 72
236
0 54
230 -
- -- 0 64 Sample not recovered
- 50
1
E 226 ~ 0 75
Bl e
I
$
‘E 26.1 95 0 69
o | 220
[ ]
g 50
& - 60 0 for
| . END OF BORING AT 61

NOTE: Water seeepage encountered during drilling at
s depth of 23'. Water level measured 8t a
depth of 38' 6 minutes atter completion of
drilling.

tive.of subsurface ¢

It is not warranted to be representa

LOG OF BORING
LAW/CRANDALL A

FIGURE A 1.8b
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— -1* .
z we i"f g w E_.. J| BORING 9
o c3|HE| o SHISSIS
- ot o zZ . - - o
E=|Es|EE &2 - E | €2 |0 w|w
e HE (0P ol < a8 |>w Cz2|7 DATE DRILLED: August 18, 1997
2= |8 |65 |5g| 22 |2%|32|5| EQUIPMENT USED: 8" - Diameter Hollow Stem Auger
= E|o "2 | @] eLevaTion: 278
sm | 37 Asphalt Paving
SILTY SAND - fine to coarse, some Gravel, grey
6 | 106 and brown
275 — 12. 0 34
+ b
16.4 | 104 o] : 25
_______________ e
SAND - well graded, some Gravel and Cobbles (to 6"
70— in size), light brownish grey
- -~ 0 50 Sample not recovered
for
! 10 <
| %
- 2.6 - 0 75
£ for About 50% Gravel, some Cobbles (to 10" in size)
i} % |265 1*
E L 15 42 | 10 Q 55 SAND - fine, some Gravel, brown
o
L2
{* 5 | 260 - - < 0 ?o(: Sample not recovered
L]
» 3"
3
K - 20 SAND - well graded, about 30% Gravel and Cobbles
'E - - 0 50 {to 6" in size), light grey
b for Sample not recovered
® 6"
(%]
L
% | 265
b= 3.9 | 107 0 53
H
- - 25
2]
'% 11.6 | 120 0 58 Layer of fine to medium Sand
€
¥ | 250
8
< 5 0 40
s g iR
e
b=l
S =
;: 245 — - - 0 17 Sample not recovered
3
2 - 35
h .} - 0 29 Sample not recovered
240 —
L 40 R
(CONTINUED ON FOLLOWING FIGURE)
LOG OF BORING
LAW/CRANDALL '

e B e SR P S S S i g R o~ 5 z -
s . ] ¥ 1 sy R B »
: #e ¥ . s i -
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— F » - -
i |z we | =l w4 | = _ || BORING 9 (Continued)
S |z |E3|8=|:- |3k SE1(9
':t"".' E‘: =y % S < E |<2|0%w |w
Iz |hE |2 °la8 L8 | >uw oz |Z DATE DRILLED: August 18, 1997
ol o 0% 6| > | & ° EQUIPMENT USED: 8" - Diameter Hollow Stem Auger
=1 = 2| o z0 gn E
¥ =la™ *%| g2 |v|ELEVATION: 278
i 0 77 %
: END OF BORING AT 41°.

Sints Sl

NOTE: Water seepage encountered during drilling at &
depth of 26'. Water level measured 8t 8
depth of 31' 10 minutes atter completion of
drilling.

ERN A
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LOG OF BORING '
LAW/CRANDALL A
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at other locations and times.

{ subsurface conditions

It is not warranted to be representative ©

ELEVATION
(ft.)

DEPTH
(ft.)

MOISTURE
(% of dry wt.)
DRY DENSITY

(Ibs./cu. ft.)

OV.A***

(ppm)

"N" VALUE

STD.PEN.TEST
BLOW COUNT"®*

_iblowsﬂt.l
SAMPLE LOC.

BORING 10

DATE DRILLED: August 19, 1997
EQUIPMENT USED: 8" - Diameter Hollow Stem Auger

ELEVATION: 279

27% —

270

265

260 -

255 -

250 —

245 -

240

- 10

- 15

- 20

- 25

- 30

- 35

L 40

8.9 110 50

SM

2.0 86 10

3.2 103 10

16

19

T T T TR e
PR e LNy &

48 | 121 0

585

o,
BT
N

" sl b
o

SP

- -
L

ey -.:-!: .

g
[}

P

‘Q. -
98~

7

o«

.
ot

gy,
Y, Qi
A

2.3 | 110 0

585

o
i

13.4 | 117 0

48

37

10.7 | 128 4]

0 70

55

SR o8
l-‘Q‘Q-.‘l" H
et g
Laf s 2]

N A as

o

vq
[ 4

»

N

<Y
Lol Y PP A
._.'“

sSW

g -

-

el L n

R
4{!&{“ SM

3" Asphalt Paving
SILTY SAND - fine to coarse, some Gravel, some
pieces of brick, brown

ALLUVIUM (Qal)
SAND - fine to medium, about 16% Gravel, light
brown

SAND - well graded, about 20% Gravel and Cobbles,
grey

About 40% Gravel and Cobbles (to 6" in size)

. Sample not recovered

SAND and SILTY SAND - fine to coarse, about 10%
Gravel, grey

(CONTINUED ON FOLLOWING FIGURE)
LOG OF BORING

LAW/CRANDALL A

FIGURE A-1.10a



.'. -_— - " . .
= 1a w2 |E=| . |wy|5~|S|BORING 10 (Continued)
B AP IR
3 T -~ — 5 L]
3 gs Q& E-o 8,9_ < e >§: Oz § DATE DRILLED: August 19, 1997 '
@ o 0% | > g‘ >= :_:g 2 ..g s | EQUIPMENT USED: 8" - Diameter Hollow Stem Auger
| " £la Bla  |%|eLevaTion: 279
l 185|110 | 0 75
. . 1235
I ) ¢ - 45 SAND - well graded, about 10% Gravel and Cobbles,
50 | 100 L 4
J for
i i
b | 230
4 - 50
l Y -~ - 65 Sample not recovered
l B r]225 -
3 ‘ E L g5 0 54 30
l | g '3';'--:.i
i
-. : ..-r, 'u'
I : E 220 — )
By = 60 0 _gl "h,'.ao
b | § : END OF BORING AT 60%".
I ] | e NOTE: Woater seepage encountered during drilling at a
E depth of 23', Water level measured st &
'E depth of 35%' & minutes after completion of
§ drilling.
1 §:
I B2
: R
. IE
i |
1 §!
&
r
| ¥:
' LOG OF BORING Q
‘- LAW/CRANDALL
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Link Union Station — Final EIS
Final Preliminary Geotechnical Report

Existing Geotechnical Boring Logs
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LOG OF BORING T

et | & « |2 |5, |PROJECT: JB:17776-B CATELL
28, |85 (38 |28 |28 - =
geX |88 % 3 gs %g DATE LOGGED: 6/4/98  BY: JWB
0 | & O o BORING TYPE: _8 Inch Hollow-Stem
SURFACE: 5 Inch AC Pavement
REPORT DATE: 7/9/98 ELEVATION: 276.4
1. 4 Inches Asphalt
FILL: Clayey Sand, dark brown, moist, dense, some debris, asphait
- L ] ] '
260 | 96.9 15 R sC | b kel
1 sC ALLUVIUM: Clayey Sand, dark brown, moist, medium dense, porous,
grades to sand, light brown, moist, dense
162 | 1195 43 R SM Silty Sand, light and dark brown, moist, medium dense with round granite
cobbles
4 3.1 — 43 R Silty Sand, light brown, moist, dense
10 Gravelly layers with coarse sand
4 33.6 | 80.9 9 R Sandy Silt, gray green, moist, firm, some peat
4 46 | 1123 | 40 R SG | Gravelly Sand, light brown, moist, dense
15
+367 | 8.5 | 25 R Water at 16 Feet
-+ ' ML | Clayey Silt, light bluish gray, saturated, soft
SG Gravelly Sand, gray, saturated, dense
4 98 | 1184 50 R
20 4
1 10.6 114.7 43 R GW Sandy Gravel, gray, saturated, dense, rounded granite clasts
-
& *140 Pound hammer, 30 Inch drop
4+ 120 | 1259 | 45 R

25

== ——
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LOG OF BORING 1 (Continued)

4 45

| w

i
5

pe o - . JB:17776-B CATELLUS
: ¢ %g* & E %o gf_u EQ® | DATE LOGGED: 6/4/98  BY: JWB
19% |20 s O [0™ [? BORING TYPE: __8 Inch Hollow-Stem
SURFACE: __Asphalt Parking Lot
REPORT DATE.  7/9/98 ELEVATION:276.4
. = . : S. r bl L L] L] i
| % 1312 | 93.0 50 R :TEPROCK m::m:ﬁ sot. gragr;annawd bedded, with layers of fine
E g e
» 4282 | 964 | 509 R Hydrogen Sulfide odor
I
" -
F -+ Siltstone with sandstone interbeds, firmer
; 1209 | 943 |5011)] R
i 35
3 -+ slow drilling
4 4 346 | 87.1 | 509 R
Silmohe continues

End at 50 Feet; Water at 16 Feet.
Boring developed as 2 inch diameter monitoring well, sand to 15 feet,
bentonite plug to 1op.

55
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LOG OF BORING 2

by | & - = . JB: )
o |55 |2 3 203 PROJECT: JB:17776-B  CATELLUS
00 | weR 2
a8 | GtX |88 | 03 | ES | EQ | DATELOGGED: 6/4/98  BY: JWB
av |3 5 O |w BORING TYPE: _8 Inch Hollow-Stem

SURFACE: 5 Inch AC Pavement

REPORT DATE. 7/8/98 ELEVATION: 276.4

M FILL: Silty Sand, dark brown, moist, dense, with rock fragments and

brick

SG | ALLUVIUM: Gravelly Sand, light brown, moist, dense

SW | grades to fine grained sand with gravel

GW | Gravel and Cobble layer, 4 feet thick, hard drilling

SW

Water at 23 Feet

512 E. Wiison Avenue * Sulte 201 e

The J. Byer Group, Inc.
G!endde California RQ6, -* (818) 549-9959 e Fax (818) 543-3747
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LOG OF BORING 2 (Continued)
E t o [ o . 5 E
lez | g ] gﬁ N i PROJECT: JB17776-B  CATELLUS
00 |35 a % o | E 2 EQ | DATE LOGGED: 6/4/98  BY: JWB
8¢ |28 |z~ |20 |$F | ¥ | sone TvPE: _8 Inch Hollow-Stem
SURFACE: _5 Inch AC Pavement
: REPORT DATE.  7/9/98  ELEVATION: 276.4
= 26 ——
» -|-
+ -+
P 30
2 ' WEATHERED BEDROCK: Clayey Silt, greenish gray, saturated, soft 0
‘ 1 35
' BEDROCK: Siltstone, blue gray, very moist, bedded, fine sandstone
- 36 - lﬂym E
38 End at 38 Feet; Water at 23 Feet; Fill 10 6 Feet.
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