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ES.0 Executive Summary 

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

A summary of findings and conclusions is presented below.  

• 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 site 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 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 1999) has identified the site within an area designated as 
potentially liquefiable. Potential for liquefaction may exist at the site and will be addressed after 
future field investigations. 

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

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

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

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

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

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

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

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

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

• Segment 3: Run-Through Segment – This segment is south of LAUS and extends east/west from 
Alameda Street to the west bank of the Los Angeles River and north/south from Keller Yard to 
Control Point Olympic. This segment includes US-101, the Commercial Street/Ducommun Street 
corridor, Metro Red and Purple Lines Maintenance Yard (Division 20 Rail Yard), BNSF West Bank 
Yard, Keller Yard, the main line tracks on the west bank of the Los Angeles River, from Keller Yard 
to Control Point Olympic, and the “Amtrak Lead Track” connecting the main line tracks with 
Amtrak’s Los Angeles Maintenance Facility. Businesses within the run-through segment are 
primarily industrial and manufacturing related. 
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The project study area has a dense street network ranging from major highways to local city streets. The 
roadways within the project study area include the 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. Proposed Project Overview 

The proposed project components are summarized north to south below. 

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

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

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

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

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

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

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

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

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

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

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

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

The purpose of this report is to: 

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

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

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

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

The methodology used in this report included the following tasks: 

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

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

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

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

Published geologic and hazard maps include the following: 

• State of California - Special Studies Zones – Los Angeles Quadrangle, Official Map. (California 
Division of Mines and Geology [CDMG] 1977) 

• State of California Seismic Hazard Zones – Los Angeles 7.5 Minute Quadrangle (California 
Geological Survey [CGS] 1999) 

• Los Angeles County Tsunami Inundation Maps (CGS 2009)  

• Geologic Compilation of Quaternary Surficial Deposits in Southern California, Los Angeles 30'x 
60' Quadrangle (CGS 2012) 

• 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:  

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

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

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

• Geotechnical Report: Metro Rail Project-Design Unit A135, LOTBs SCRTD, (CC et al. 1983) 

• Union Station Area Aquifer Pump Tests Metro Rail Project (CC et al. 1986) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The LAUS train platforms, located on the central portion of LAUS, consist of 6 reinforced concrete 
platforms with access to 12 rail lines serving Metrolink and Amtrak trains. There is an additional platform 
located adjacent to the AOBB parking lot area that is in use by the Metro Gold Line. All the 
Amtrak/Metrolink platforms are accessed through the underground pedestrian tunnel via stairs and 
access ramps located on both sides of the pedestrian tunnel. The 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. During the field visit conducted August 14, 2014, there were construction 
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activities occurring on the southern end of the parking lot and on Vignes Street. These improvements 
were in their final stage, and completion is anticipated in the near future. 

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

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

A summary of existing facilities and foundation information is provided in Table 5-1. 
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Table 5-1. As-Built Information – Existing Structures 

Structure 

Approximate 
Foundation 

Elevation (feet 
MSL) 

Foundation 
Type 

Number 
of Piles 

Average Tip 
Elevation 

(feet MSL) 

Approximate 
Pile Length 

(feet) 

Pile 
Construction 

Technique 

Los Angeles River Bridge and Overhead at Aliso Street (Bridge No. 53-0405) – Initial Construction (Approximately 1954) 

Abutment/Pier 1A, 
2A, 1B-17B, 19D, and 
20D 

270 16-inch diameter 
CIDH 

Hundreds 255 15 Drilled in place 

West and East Arch 
Abutments, Piers 24D 
and 25D, Abutment 1 
–  
Pier 25 

236 at Arch 
abuts, 267 at 

Piers 

Spread Footing — — — — 

Pier 26 –  
Abutment 28 

255 7-gauge fluted 
16-inch diameter 

CISS 

Hundreds 230 20 - 38 Driven 

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

All 259 Spread footing — — — — 

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

All 240 Spread footing — — — — 

Eastside Underpass [Gold Line] (Bridge No. 53-2975)– Initial Construction  
(Approximately 2004) 

Abutment 1 288 4-foot diameter 
CIDH 

6 210 78 Drilled in place 

Bent 2 and  
Bents 6-9 

262 8-foot diameter 
CIDH 

1 each 190 72 

Bents 3-5 267 10-foot diameter 
CIDH 

1 each 194 73 

Abutment 10 269 3-foot diameter 
CIDH 

5 215 54 

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

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

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

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

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

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

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

Fault Name 
Distance from Site 

(Mile)2 
Moment  

Magnitude3 

Elysian Park (Upper)1 0.8 6.6 

Hollywood 4.3 6.6 

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

and CGS 2006) 
2 Distance from site is approximate and measured from LAUS (USGS and CGS 2006) 
3 Caltrans 2016 

6.3 Seismic Design Criteria 
To mitigate the effects of ground shaking produced by regional seismic events, seismic design should be 
performed in accordance with the applicable building codes. Seismic design criteria and 
recommendations relevant to the proposed improvements are included in a preliminary technical 
memorandum prepared by EMI (EMI 2015). 
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6.4 Seismic Hazards 

6.4.1 Fault Rupture 

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

6.4.2 Seismic Ground Shaking 

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

6.4.3 Liquefaction and Seismically-Induced Settlement 

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

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

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

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

6.4.5 Seiches and Tsunamis  

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

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

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

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

6.6 Groundwater 
Based on the review of previous reports and available data, the groundwater levels within the project 
footprint area range between approximately 14 and 48 feet bgs (corresponding groundwater table 
elevations range from about 222 to 256 feet MSL). Historical groundwater depths as shallow as 13.5 feet 
below ground were reported (Law/Crandall, Inc. 1997; J. Byer Group, Inc. 1998), but more recent 
measurements indicated a steady groundwater level decline. The groundwater quality at the project is not 
specifically known, but the groundwater may contain inorganic constituents, as well as organic 
contaminants from solvent and petroleum hydrocarbon pollution associated with industrial activities in 
the area (Caltrans 2005). Underground facilities, as well as temporary excavations during construction, 
should anticipate encountering groundwater if greater than about 10 to 15 feet bgs. See Section 6.12, 
Environmental Concerns regarding potential groundwater contamination. 
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6.7 Collapsible and Expansive Soils 
Collapsible soils are soils that undergo settlement upon wetting, even without the application of 
additional loads. Typical collapsible soils are low in plasticity and have relatively low moisture contents 
and densities. These soils are distributed throughout the southwestern United States, specifically in areas 
of young alluvial fans, debris flow sediments, and loess (wind-blown sediment) deposits. Expansive soils 
are generally plastic clays that can undergo a substantial increase in volume with increase in moisture 
content and a substantial decrease in volume with a decrease in moisture content. Expansive soils can 
cause uplift pressures that can lead to structural damage. Based on the review of available geotechnical 
reports (Section 4.0), collapsible soils and expansive soils have not been identified at the proposed 
project site. Therefore, the soils at the site have low collapse and expansion potential.  

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

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

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

6.10 Flooding 
The Flood Insurance Rate Map 06037C1636F (Federal Emergency Management Agency 2015) depicted 
that the project footprint area is located within Zone “X” (unshaded), an area designated to be outside 

the 500‐year floodplain and protected by levee from 100‐year floodplain. The potential for flooding for the 
proposed project is considered low. 

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

6.12 Environmental Concerns 
Several environmental reports were reviewed regarding subsurface conditions. Due to the long history 
and varied uses of this area of Los Angeles, the site is expected to have variable potential for 
contamination. The J. Byer Group reported encountering methane and hydrogen sulfide in their test wells 
near LAUS (J. Byer Group, Inc. 1998). In one sample at Test Well No. CMW2, located west of the HSB, 
combustible gas readings were high enough to reach the lower explosive limit. Similar combustible gas 
conditions were encountered at the site when performing pump tests as reported by others (CC et al. 
1986). CC also reported previous problems had been encountered at the site when performing a pump 
test. CC encountered entrained gases in the water (possibly methane), which may have been released by 
the underlying Puente Formation. Groundwater contaminated with gas or other volatile organic 
compounds may be encountered during groundwater pumping on site. Other detailed recommendations 
for dewatering can be found in the J. Byer Group report (J. Byer Group, Inc. 1998). The area west of First 
Street Bridge is mapped as a Union Station Oil Field; consequently, bedrock could contain hydrocarbon 
odor and stains.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

1-)~ 
©Metro 



Link Union Station July 2016 
Preliminary Geotechnical Report 

 

 

 30 

 

(THIS PAGE INTENTIONALLY LEFT BLANK) 

1-)~ 
©Metro 



Link Union Station July 2016 
Preliminary Geotechnical Report 

 

 

 31 

9.0 Next Steps  

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

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

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

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

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

• During final design, a final geotechnical report shall be prepared incorporating new findings; 
refined project alternatives; and updated design recommendations, which will include soil 
bearing capacity, earth pressures, seismic design parameters, foundation selection, and 
mitigation of adverse conditions recommendations 
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Minimt.m Vert ica l Clearance. 

2. For Pl le Doto Tobie, See "Foundat ion Pion" 

3 . For curve data, See" 5t ruct P ion No.1 & No.2" 
◄. Bridge No 53-2975 from Abut 1 to Bent 8. 
5 . Bridge No 53C- 2148 f r om Bent 8 to Abut 10. 
6. For Ouontities, See "Index To P lans" Sheet. 
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CLP l 

~~ 
01 1 LA 101 I 0.6/ 1 .4 I 267 I 326 

INDEX TO BRIDGE PLANS GENERAL NOTES LIGHT RAI L MAINTENANCE VEH ICLE 
j '/7..f? 1/ -

LOAD FACTOR DESIGN 12. 700 
1<t.GISTEIIE""1:IYIL ENGINEER 

~ SHEET NO. TITLE I 5.000 I I i' i 

d 
! I ~ TA-T 'il 1 GENERAL PLAN DESIGN: 
! i 6-7-04 .l• L SE1ltlll I I: 2 INDEX TO PLANS CALTRANS BRIDGE DESIGN SPECIFICATIONS (LFO VERSION APRIL 2000) i PLAl'IS APPROVAL DAT£ ~ \ 5-:»-05 / • 

3 STRUCTURE PLAN No. 1 I 

(1 996 AASHTO WITH INTERIM REVISIONS BY CALTRANS) i i ""s-., c.,,,.,.,. ,r ,,. .,,,..,. .,. -"~ ~~ .. 
4 STRUCTURE· PLAN No. 2 AND LACIITA "'"" llfll ,,. _ , . ,. ftr ,,. - ,r '>.+ ~ 

I I """''- of .,..,,._, ... ,. of llll•p/11t - . • ,.-~ 5 DECK CONTOURS No . 1 DESIGN CRJTER IA I i i I DECK CONTOURS No. 2 6 0 0 00 EASTSIOE LRT PARTNERS 7 FOUNDATION PLAN ADDITIONAL DEAD LOADS (AO): 707 WI LSHIRE BLVD. SUITE 2900 
8 ABUTMENT 1 DETAILS No. 1 RAIL & PLINTHS , DUCTBANK/WALKWAY, OCS POLES 13.96214.1661 q= 11.024 

}·9-1 .676 

LOS ANGELES , CA 90017 
9 ABUT"4(NT 1 DETAILS No. 2 METROPOLITAN TRANSPORTATION AUTHORITY 10 ABUTMENT 1 DETAILS No . 3 LIVE LOADING (LL) : ONE GATEWAY PLAZA 1 .676 

11 ABUTliENT 10 DE~AILS No . 1 LOS ANGELES, CA, 90012 
12 ABUT11ENT f~-ottAILS No. 2 LIGHT RAIL VEHICLES (LRV) & MAINTENANCE Pl P2 P3 P3 P3 P3 
13 ABUTMENT 10 DETAILS No. 3 VEHICLE (LP) (SEE LOAD ING DIAGRAMS) LQADING I lsN l ADDITIONAL ABBREVIATIONS 14 BENT 2 DETAILS 
15 . BENT 3 DETAILS 

VEHICLE CLRVl LOADED cs CIRCULAR C~VE TO SPIRAL 
16 BENT 4 & 5 DETAILS LIGIH BAIi 
17 BENT 6 DETAfLS Pl 133. 45 EB EASTBOUNO 18 BENT 7 , 8, & 9 DETAILS Ronge of dimensions 
19 COLUMN DETAILS Ro. 1 14.173 m (Mox) P2 200 .17 NIC NOT IN THIS CONTRACT (BY OTHERS) 20 COLUMN DETAILS. NO. 2 ( ( 13 . 564 m (Min) Typ ical 
21 3.0 M CIOH PILE DETAILS P3 82.29 
22 2.4 M CIOH Pit.£ OETAILS .., j..., .., i..., .., ocs OVERHEAD CONTACT SYSTEM 

0 ' > 0 '> 0 LIGHT RAIL VEHICLE (LRV) IMPACT: 23 TYPICAL SECTION No. 1 0 !-, 0 !, 0 

"' "' !..., i,... "' 24 TYPICAL SECTION No. 2 I-+ 1-+ VERTICLE = 301. Of LL, HORIZ = 101. Of LL · SC SPIRAL TO CIRCULAR CURVE 
0 in 0 in 0 25 TYPICAL SECTION No. 3 ... ... 1-1 

!:;'- ... (NO IMPACT rOR LP LOADING) • C . .., •c 26 GIRDER LAYOUT No. 1 0 1- 0 le I- IC 

i ST SPIRAL TO TANGENT OR SHORT ~ GettJ,L r PLANS ' O •o ·a •O 27 GIRDER LAYOUT No·. 2 0 ! -+ 0 ! ?<" !-+ ,,.. 
28 GI RDER LAYOU~ No.. 3 ~ 1- t6 I 1- i , 0 , 0 SEISMIC LOADI NG (EO) : T/R TOI' Of RA IL 29 GIRDER REINFORCEMENT No. 1 "' 1::, 

Cl 
1:::1 i "' Contract No. 07-1199U4 30 GIRDER REINFORCEMENT No. 2 -, 

1 1 !J 
-, l,l()() IFIED SOC ARS CURVE FOR SOIL 

31 GIRDER REINFORCEMENT No, 3 C J PR~ILE C (lot= 7.25 i 0.25) TRK TRACK 

Reviewed~ Englneer~J 32 GIRDER REINFORCEMENT No. 4 (PEAK ROCK ACCELERATION= 0.6~ WITH 33 GIRDER DI APHRAGM DETAILS 00 0 0 00 0 10 20½ INCREASE IN SPECTRA ACCEL RATION TS TAHGEIIT TO SPIRAL . (N.P . . 34 GIRDER CAMBER DIAGRAM 
I I I I l l 

t t· t 
{ 

t · J 
MOD IFIED AS SHOWN BELOW) 

35 PTFE BEARI NG DETAILS FOR HINGE SA . P1' 
' Pl l P2' I P2 Pll 'Pl Axil Axi I . WB WES~O Dae· l:,:t- 13,ptoo7 ....._ 

36 HINGE No. SA DETAILS - 2.0 37 HINGE No. 7A DETAILS Cl 
38 MISC DETAILS-HINGES NOS. SA & 7A 9. 754 m (Mox) - . 
39 CABLE RESTRAINER UNIT - TYPE 2 9.144 m (Min) z 
40 CABLE RESTRAJ NER UNIT - TYPE 2 DETAI LS 0 - QUANTITIES 2. 135 (Mox) - 1.5 
41 JO INT SEAL ASSEMBLY (IE~ 100 mm) I-

1 . 829 m (Min ) C CONT-AM INATED MATERIAL HANDLING LUMP SUM 42 JOINT SEAL DETAILS HINGE SA (Yl > 100 rm,) a: 
STRUCTURE EXCAVAT ION !BRIDGE) 243 ml 43 METAL SAFETY RAJLING DETA ILS 11,J 

ESTIMATED LQAQIHG QISTBJBUIJQH (~NJ .J STRUCTURE EXCAVATION TYPE Y) 44 ml 
44 DRAINAGE DETAILS . ~ 1.0 (AERIALLY DEPOSITED LEAD) 
45 OCS AND LIGHT POtE ANCHORS PLAN - 1 UlfOK. (,) STRUCTURE BACKF ILL (BRIDGE) 370 ml 
46 OCS AND LIGHT POLE ANCHORS PLAN - 2 C 1.2 m CAST-IN-DRILLED-HOLE CONCRETE 142 m 

Pl P2 TOTAL ~ PILI NG OCS AND LIGHT POLE FOUNDATION DETAILS CENTER ~ 0.5 
. 47 2.4 m CAST-I N- DRILLED-HOLE CONCRETE 109 m ... 

TRlll'k " 48 WALKWAY ANO OCS ANCHOR DETAILS 
I- PILING It; 

49 OCS POLE FOUNDATJON DETAILS 24% 82.83 52. 31 435 ,93 (,) 3 . 0 m CAST- IN-DRILLED-HOLE CONCRETE 67 m 
so OCS AND LIGHT POLE FOUNDATION SCHEDULE UNLOADED 11,J .. ♦ In PILING .. 

31% 75.20 67 .57 435.93 a. 900 mm CAST-I N-DRILLED-HOLE CONCRETE 83 m ~ 51 TRACK DETAILS Ill 0 .0 PILING 
52 STRAY CURRENT CONTROL No. 1 FULLY 24X 108. 98 82 .29 600.51 o.o o.s 1.0 1.5 2.0 2.5 3.0 3. 5 4.0 PRESTRESSING CAST-I N- PLACE CONCRETE LIMP SUM 0 
53 STRAY CURRENT CONTROL No. 2 LOADED PER IOO (SEC ) STRUCTURAL CO~CR6TE, BRIDGE FOOTING 191 ml t 
54 STRAY CURRENT CONTROL No . 3 31% 101 .42 96.97 600 . 51 STRUCTURAL CO CRETE , BRIDGE 2 360 ml ~ 
55 ALIGNMENT PLAN AND DATA FLUTED RIB TEXTURE 36 m2 

REINFORCED CONCRETE : JOI NT SEAL (MR~O 11111! 10 m 56 SURVEY CONTROL MONUMENTATION- METRIC MAX SPEED OF LI GHT RAIL VEHICLE= 25 km/h SUPERSTRUCTURE SUBSTRUCTURE JOINT SEAL ASSEMBLY IE 70 mml 10 m 57 LOG OF BORINGS SHEET 1 OF 5 Fy = :420 MPo Fy = 420 MPo JOINT SEAL ASSEMBLY I.fl 90 mm 10 m 
58 LOG OF BORINGS SHEET 2 OF 5 F'ca 35 MPa F' c= 25 & 28 MPo JOINT SEAL ASSEMBtY . l,fl 101 11'111 - 160 nm) 10 m 
59 LOG OF BORINGS SHEET 3 OF 5 BAR REINFORCI NG STEEL !BRIDGE) 982 000 kg 
60 LOG OF BORI NGS SHEET 4 OF 5 LIGHT RAlL VEHICLE FOR SEISMIC: TRANSVERSE DECK SLABS BAR REINFORCING STEEL EPOXY COATED) 6 200 kg ; (WORKING STRESS DESIGN) (BR IDGE) 61 LOG OF BORI NGS SHEET 5 OF 5 THE MASS OF ONE 3-CAR TRAIN IS MISCELLANEOUS METAL 1 334 kg i INCLUDED WITH THE DEAOLOAD MASS Fy = 138 lof'o (RESTRAINER - CABLE TYPE) OF THE STRUCTURE . NO OTHER ASPECT F'c= 8.3 MPo MISCELLANEOUS METAL ( BRI DGE) 18 400 kg .. 

OF LIVE LOAD IS INCLUDED IN N ,. 10 METAL RAILING 667 m 
~ GROUP Vil LOADI NG PRESTRESSEO CONCRETE: PTFE BEARING ◄ EA , 
0 

No As-Built t;~~nger 
SEE "PRESTRESSING NOTES" IN it. 
"GIRDER LAYOUT NO. 1" SHEET ~ 

ALL OIIIENS IONS ARE IN ~ 
METERS LtlLESS OTH£RWISE SIIOIIN • J.. , .. . 

C 

.... ~ 
.,.. .... "'tt,J "Yft" PREPARED FOR THE 

_..._ 
EASTSIDE UNDERPASS (LRT) e 

DAIi YAVORSKY -- z .., - STA TE OF CALIFORNIA ---,._ 
})c'T&IL,S. NGUYtJUIIEAAI.IIAH 1.EE/PAIIIYA PROJECT ENGINEER ..__,OST -; 

H<Hl3 , 
61Mffnll.U .. °WA"GASIDULOR . DEPAITMHT OF TIAIIPOITATIOI 1.07 INDEX TO PLANS ! SHIN ~ O.~ OVERSTREET 

--DnM.. amrT ~ ...,. Sl'VW r..i·=-~ .. u._ r· -~ cu 07225 a..~r.i= HiMO__._ ,_ 
~Ill~ ~TC'I l ..... 1.1.,,iw STA« N,.1'1 -~CT ~ 0: I I I I I I I I 

I I I I I I I 2 I 61 ~ .. .. ... " II lD II - 100 EA 1199U1 .. IHHII :, 

I I IF IL( u>ooi 1pQO()l.dgn 
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/1\ 

MARK 

12/25/05 Revised per Rfl-198.02 

DATE DESCRIPTION 
REVISIONS 

BB 
son Len th Measured 1 

Along l EB TRK Exis~ Ret Wol I 
Approx OG 

Abut 1 

VN NP 

BY CH'D 

Connect To 900rrm RCP SD, 
See "Drainage Pion D3" {TYP) 

Datum Elev . 74.00 

· * Top Section of the parapet 
(About" 2'-0" height) to be sowcut 
and removed for construction of 
+he box girders. 

' 

l At>u+ 1 
32+69.6 

VBB EB 32+69.14 

31,330 

Ben+ 2 

33+00 

Aa BUil T PLANS 

Connet No. 07-1199U4 

ByEn/ittNI~ 

DIie· ,a. .,, ,a.007 

AS BUILT De<> 'I+ s7 I!;,,. 
CORRECTIC».aS BY ft.A~SffA \\A-P;.F..}t 

CONTRACT NO. 0 7_ l I 99 ll 4 
DATE o 2. - I 2 o 7 

47 .130 39.310 
OCS Pole t 

~t 
Wolkwoy 

OCS role{ OCS Pol~ 

I 

EASTSIOE LRT PARTNERS 
707 WILSHIRE BLVD. SUITE 2900 
LOS ANGELES, CA 90017 
METRoPOLITAN TRANSPORTATION AUTHORITY 
ONE GATEWAY PLAZA 
LOS ANGELES CA. 90012 

t Hinge SA 

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

Bent 3 

33+50 

DEVELOPED ELEVATION 
1 :2so 

Bent" 4 
Connect to proposed 
<150 nm RCP SO. 
See "Oroinoge Pion 03" 

34+00 

Deck Drainage (Typ) of Deck t we TRK 

Cl€Slc« ..,YAll!i/0\A.OR .,, 
OETAll.,S IIU«ll/PORUIAN 

Spiral Doto 
(t EB Track 
6. =14 °19 ' 26.2" 
L=30.<18 m 

PLAN 
1 :250 

~·tr -LEE/POOYA 

I> 

i 
/J 

It.sent 4 0 

Curve Doto 
It_ EB Track 
R=60.96 m 

EB 33+77.88 

D. "'60 °20' , 4 . 27" 
L=64.19 m 
T=35.43 m 

PREPARED FOR THE 

STATE OF CALIFORNIA 

cs 

{ Hinge 

OA/1 YAVORSKY 

!:lQiil: 
1 For OCS Pole Locat ions 

• See "OCS ANO LIGHT POLE 
FOUNDATION SCHEDULE" Sheet - 50 

2. For Eos+bound Track Curve 
Al ignmen+, 
See "TRACK ALIGNMENT PLAN 
ANO DATA" Sheet. 

ALL DIMENSIONS ARE IN 
METERS UNLESS OTHERWISE SHOWN 

EASTSIDE UNDERPASS (LRT) 
ICL.mcTIJII .-OST 

G) ~-=~on:-: ... ~Mrf=':'.:"""""=:-:-=-. "=-:>Nlol:=--.... -----------------------i.....----------------""llffllffl!Tll!llllf!lllllllll!llllllll!llfflllfflll!llfflll!llllffll""'"!ll'lffl'"""lllll"-t~:-::-~~--------t~~~~~~~.:"".'..:~ ... ~"':~:r~ ... '."':~~~.IC~-S-TiR---.,,.u-,....-:c~~Tf,,_~u:-.!c:"i"R~_tE~~!.c.:-!!...=pf~L_;:-,Ar-r~~N::"....,-r---N~;o~~-;~.:, .. 1~.!c~3~.L1---:-=6;,~~ 

PROJECT EIIGIHEER 
CIU.tilfTITIE.S 

.. 
OVERSTREET - DEPARTlfNT OF TRANSPORTATION V ARCAS/DULOR 

=I:=»-~ MIL&.lw:mll Cl cu 07225 ,. .. ,,. .. .. '° 
,. .. .. , .. EA 1199U1 

f l LE •> ooao lOOOl . don 
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I\ 
I\ 
Ii\ 12/25/05 Revised per RF!-198.02 VN NP 

C 
0 

+., MARK DATE DESCRIPTION BY CH'O 
AS BUILT 

Measured 
Ion EB 

TRK 

+- ~ ~ g .; V, 

C O • 
+- :, ~ 
co ,l: 0 

V, z u 
I.. 
0 ... 

C 
ID 0 ., -
V, a.. 

-----

REVISIONS 

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

Bent- 5 

Datum Elev . 7◄ . 00 

3◄+50 

!iQIE..S.; 

1. For OCS Pole Locations, 
See "OCS ANO LIGHT POLE 
FOUNDATION SCHEDULE" Sheet. 

2. For Eastbound Track Curve 
Alignment , 
See "TRACK ALIGNMENT PLAN 
ANO DATA" Sheet. 

ocsrGH cwtaatOHT NGUYEN z- /I)_ 03 

Bent- 6 

42.61 

Emergency 
~kwoy_ 

CORRECTIONS By {3 A.,;!f..,h k ft B~ 

CONTRACT NO. l17 - (( 29 ti 't-,, 

DATE e7 -z_ -( 2- - ~ o 7 

l COMMERCIAL ST 
-

EASTSI OE LRT PARTNERS 
707 WILSHIRE BLVD. SUITE 2900 
LOS ANGELES, CA 90017 
METROPOLI TAN TRANSPORTATION AUTHORITY 
ONE GATEWAY PLAlA 
LOS ANGELES CA . 90012 

EB 

Anchor 

MSE Wol I 

--------~------------
--------------

Connect- To 
Proposed 450 ll'fl1 
RCP SO, See 
Drainage Pion 03 Bent 7 
(Typ for Bents 6 to 9) 

35+00 

DEVELOPED ELEVAT ION 

Edge of Deel< 

{ Bent- 7 
EB 35+01.11 

Spiro! Doto 
(t EB Track 
L =30. ◄ 8 m 
A =23° 52' 23 . 67" 

l W8 TRK 

1:250 

Curve Oot-o 
If. EB Track 
R = 36.576 m 
A= 4 ◄0 33' 22 . 60" 
L = 28 . 4435 m 

35+11 .80 

PLAN 
1 :250 l Bent 8 

EB 35+36.23 

"'YANGIDULOR °xYf' PREPARED FOR T HE 

.,.....«>ZIPORLMAJI lli/P.4N>YA STATE OF CALIFORNIA ----+---------,i--:='-=;;.;.. ___ _ 
"OVERSTIIEET ~ASIW..OR DEP AIITIIHT OF TIIAIIIPOIIT ATION 

DAii YAVORS~Y 
l'AOJECl ENC I H££R 

OIICI""'- se,au Uf tl!ILLJICT(Jd CU 01225 
re11: ,uucu "-NB • to ao » 40 '° • 10 • to 100 EA 1199U1 

35+50 

FILE •> oaspl OOO◄ .dgn 

Approach SI ob 
(By others) 

--53-:t,U ----1.07 

b{J 
Bent 9 

Abut 10 

36+00 

Bent 9 
35+ ◄• 8 

AS BUILT PLANS 

Contract No. 07-1;J;Jt1~ 
Revtawed By Eftgineer 

(N.P. 

DIM· I ltJ. ~ /3, aoo7 

ALL DIMEHSIONS . ARE IN 
METERS UNLESS OTHERWISE SHOWN 

EASTS IDE UNDERPASS (LRT) 
STRUCTURE PLAN No . 2 

Ollilfl:"4M> NlHT1 ~I ... 
l.MLIP IIIIO' l 5 JON OA.TU - ....... ◄ 61 
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\rlBent 2 

\ ii/ 

l,...--lBent 3 

i 
i 
i 
i 

( WB Trk j 

I 
\ 

'· \ 
~ i 

X X X ! X X X X Edge of Deel< 

_ .... ... 

\ 
\ 

STANDARD PLANS (DATED 1999 WITH ERRATUM 99-1) 
A10A 
AlOB 
A62C 
BO·S 
80-13 
B6·21 
87-1 
B7·6 
B7- 10 
87- 11 
B1 ◄-5 
B8· 5 

~BBREVI ATIONS 
SYMBOLS 
LIMITS OF PAYMENT FOR EXCAVATION ANO BACKFILL-BRIDGE 
BRIDGE DETAILS · 
BRIDGE: DETAILS 
JOINT SEALS 
BOX GIRDER DETAILS 
DECK DRAINS TYPES D-1 ANO 0-2 
UTILITY OPENING BOX GIRDER 
UTILITY DETAILS 
WATER SUPPLY LINE (DETAILS)(PIPE SIZE LESS THAN NPS◄) 
CAST- IN-PLACE PRESTRESSED GIRDER DETAILS 

AS BUiL T PLANS 

Contract No. 07-1:.9904 

Reviewed By Engineer ) (N.P. 

. Date· fd. - I ~ - ;).. o o 1 
~STAND~D PLAN SHEET NO . 

G-oETAIL NO. AS BUILT 
CORRECTIONS sv@As<;Z'>< f-,... Is 

. CONTRACT NO. o'1-/ I 9 9 ti~ 

DATE~~~~~-:__:./~~:::-~~~~-~~7:=== 
1. X- indicates 3.0 m interval measured along t EB track 

2. Contours shown at 0 . 1 m elevot lon Interval PLAN 
3. Contour shown do not Include comber. -1 :250 

k 

+ 
+ 

+ 
+ 

EASTSIOE LRT PARTNERS 
707 WILSHIRE BLVD. SUITE 2900 
LOS ANGELES, CA 90017 
METROPOLITAN TRANSPORTATION AUTHORITY 
ONE GATEWAY PLAZA 
LOS ANGELES CA. 90012 

-~
1

l8ent 5 

qJ.. .______ .. , ·' 

.- --;:- ·- · / l H i nge SA 

J, ... -

No As-Built Chana~-~:_ ,t;..- . 
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0 

;.,--tHlnge SA 

i 
i 
i 
j 

i 
! 
I 
j 

~ 
! 

ASBUILTP~S 
• ... . •/ 4 ;-

Conlracu'°· 07-1199U!I. 

Ftev~ ~ -~(N.P. ) 

04M·. Jr)~,, ,Q.qo7 

EB 

Edge of Deck 

Abut 1 

Hinge 7A"""" 

i 
i 

;. 

" ;,,,..,, .. -~ -··-··--~ - -f- ··-··-··-··~---:. .. ______ ..,.~---·-··--·-~ 
Exist ~ ~ ~ ~ -·- ··-·--·-- .. ··----··,.., ~ i2 
Retaining T6 %! 
Wo l I ~ 

Bent 2 Bent 3 Bent <I Bent 5 Bent 6 Bent 7 

CONCRETE STRENGTH AND TYPE LIMI TS 
No Scale 

D STRUCTURE CONCRETE, BRIDGE (F'c= 28 MPo Cl28 DAYS) 

E§§§ STRUCTURE CONCRETE, BRIDGE (F'c= 35 MPo C128 DAYS) 

Bent 8 

~ CAST-IN-DR ILL HOLE CONCRETE PILE, BRIDGE (F 'c= 28 MPo O 28 DAYS) 

OIIl STRUCTURAL CONCRETE FOOTING, (F' ca 25 M?o 11128 DAYS) 

Bent 9 

(" 

Abut 10 

EASTSIDE LRT PARTNERS 
707 WILSHIRE BLVD. SUITE 2900 
LOS ANGELES, CA 90017 
METROPOLITAN TRANSPORTATION AUTHORITY 
ONE GATEWAY PLAZA 
LOS ANGELES, CA. 90012 

CORRECTIONS BY fik5.t?~ f 
CONTRACTNo ~7. /;AP?§_ 
0 . -(( ?91/ 

ATE::_:::0 :-7_--..!./.f:.2.=---. . f: 
----::::::::::::::::::-- 2.. eJ C, 7 

,.._,~ As-Built Chan~-~ -~: 
. 
~ .. 
i 

0 
w 
~ 

'3 .. 
w 
~ 

AU DIIIIENSIONS ARE IN ° 
r---::,---------1 -....;.---------------,~~lr:;-------,,=:::------r"'""""~=~~=~~~----------,~=-~-----...:.lll:.::L~Ll:IIE::TERS:::~IJIILE=:SS:..::O::THERW::::.:.IS£~SIIOlfj==----...:..-lti 
~f=i;'M - - ::~.. =~/PORLMMI ,ir=--~-----1 s;rtE0;°CALWO;;iA .;;_~~'~"'""~""'I(;.;.;.;_--- -- t:~..::-;;n=:=."'°"-::':.,..=t-----E_A_S_T_S_I_D_E_LI_N_D_E_R_P_A_S_S __ (_L_R_T_) _~~ 

~·· .. :::-= .. :ff:;-::::=:-::::=---~----------------..1:-::;.;';,:,.:".: .. J.. .. ~OVEIISTR[£t~~;.!...-......,...l..! omllTIIEIIT °' TIHSPo■uTIOtl 1 . 01 · DECK CONTOURS No. 2 
r--=~ ... = ... ~-~-: .... :""~-::· ""'""=~========~==================~ .. ~·-~,, .... ; ..... ; 11~•·"':u.~-:,.,_:J.trtrrr!:t~~~jicguJoCT1l22~sc:::==t11~1•-~ffl~ .... ~~~~;j~~-~·~·"~-~ME"':''"'~'['"~' l:":-r-:··5=:1=r::E-~"E""[jl l. ,__,._ •• • ,. 40 • 40 .,. • • ,oo EA 1199U1 .-. ~iT.~:1ffl~ INHI 6 61 ~ 

F' I LE => aDOkc 0006.ogn 



CClibPDF - www.fastio.com

·-·----- ----

@ 

CJ - Bottom of footing e l avotion 
0 - CIDH pile 

!i!ttt..l..; 
1 . Ut i l i t y locoti ons sr,own are 

approx I OI01'e . 

2. For util i~y re locat ions and 
ot>ondo,.,.,nts See "UTILITY PLANS"' . 

LOCATION PILE 
TYPE 

ABUT 1 1, 2 m CIOH 

BENT 2 2. ◄ m CIOH 

BENT 3 3 , 011 CIOH 

BENT 4 3 . 0 m CIOH 

BEKT 5 3.0 m CIOH 

BENT 6 2 . ◄ 111 CIDH 

BENT 7 2, ◄ 111 CIOH 

BENT 8 2,411 CTOH 

BENT 9 2. ◄ 11 CIDH 

ABUT 10 

TIU( . • 

EB 33+11.88 

.. 

---, .. •• 

.~ J . 

-

P ILE 

. ' ,. 

·-.' 

OESICH NOM INAL RESISTANCE 
LOAD 
(kH) COlll'RESS ION 

2675 5J50 2675 

N/A 12800 0 

N/ A 16600 0 

N/ A 18000 0 

N/A 16050 0 

If/A 15650 0 

N/A 14450 0 

NI A 14000 0 

N/A 13200 0 

2900 5800 2900 

Beneb MOOS;; : (<l) Ref ere to CIOH plle 

1 . All elevat ions are based on tha 111 coq>reulon, (21 tension , (J) lateral loads 

~1rt~e~r!~~o~::rtlcol OO'tt.A'n 

2 . Hari~ontal Ootu,n: NA083 1996.35 Epocn, 
Cal i f arn l<i State P l one, Zone s_. 

DU IIIH CNJ/Dtl..M 

CIC,TA lU NCUY(X MARlflWf 
__ , 1 T 1111l avtRs1WEtT 

81 . 53 

81 . 15 

80.09 

79.25 

80 . 77 

79.85 

a2 . 01<al 

5.S (1 l ,se. JIJ 

61 . 811 l ,sa.d J 

61.s<1> , s1.4IJ 

65 . &lll ,sa. !iJ 

6.JI 11,sa.olJ 
7.a(I) ,65.!0 

".,·· ORRECTIONS BYP, 6 B:C?b§:A 
.,,• a'I- • . 

\ 0 · ~ONTRACT NO. 07- (\ 9<; 1,/_ 't 

sa.:~J) 

60 . ◄I Jl 

se.6'Jl 

57. ◄IJ) 

sa.9131 
s a .o!Jl 

65.slJl 

DATE ~ -]-.. ~ -I 2 2-- c::) ~ 7 

\ 

' .... 
" .\ 

IS COUNfT """"' 
07 LA IOI 

EASTS I OE LRT P AATHERS 
70 7 WILSHIRE 8LVD. SUITE 2900 
LOS ANCELES, CA 90017 

~r~~rrp~~ SPOATATIOII AVTHORITY 
LOS ANGELES, CA. 90012 

AS BUil T PLANS 

ENO CONTRACT 

EB 36+01 .20 

2.665 

I 
DPW- PS OH I l ne _

0

~. 

to t>e relocated _ 
t,y au,era prior to 
cot\stn.,ct Ion : 

AU DJWEHSJONS ARE 114 
METERS ~ESS OlliERWISE SHOWN 

. 
0 , . 

PREPAftED FOR THE 
STATE OF CALIFORNIA 

_ ,-.;: ... ....... ..... ., .. EASTSIDE UNDERPASS (LRT) ~ 
HPARTIIIIIT Of TllA .. PORTlTIOtl 

~ " a - • - • M • IN 

cu oms 
E A 11""1 

rnt a) oc:fn0,00(11 .091' 

111:ll.-c.TD 

1.07 FOUNDATION PLAN 
-; 

. . - 7 61 ~ 
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c·, 

( ___ ,. 

( 

EBtlTrk 2440 Br lldge r::~"" ~ 
controct ~ ,---.--~-r-----'"-------.----------~ C0802 

{ 

Blockout for Abut 88 
0 

"' "' ,,,., 
joint seol 
assembly. See 1070 70 

0 
0 
CIO 

"' 

305 

1295 1295 1295 

9460 

M BUILT PLANI 

ContrectNo. 07-~199U4 ~ 

By Engineer~) 

Oate· lB· 1~ ,.9.oo7 

PLAN - ABUT 1 

305 

1: 50 

t 
EB tn< 

l l 
Bridge we trk 
9 60 

I 2440 

"Girder D1ophrogm 
Deta i Is" for b lackout 
reinforcement.---.._ 

Top of deck 

l Abut 

oc 
~3 F,G 

5 - #36 r7 --~ 
(Additlonol) 

In a. 
r- ~ 

' I 
Future wa I I for I 
serv Ice road ....-, 
construction~ I 

I I 

~ 

470 600 

µ..-•~111~2=v~o=6---+-R_e~v_ls_e_d...:..pe_r_c_co_-_~ ______ -4_z_M-+--~-1~•~ 
MARK DATE DESCRIPTION BY CH'D I ~.,,~.,, 

1 .2 m 
CIOH pi le 

REVISIONS 

12/11 /06 

•32 r7 • 300 

3 x 305 Neoprene strip 
place pr-tor to 
backfllllng the abutment 
backwoll and lnstolling 
the temporory bumper 
(fold neoprene into 
cholnfer) 

In L .... u 

Expanded 
polystyrene 

#25 r7 Cl 300 

EASTSIDE LRT PARTNERS 
707· WtLSHIRE BLVD. SUITE 2900 
LOS ANGELES, CA 90017 
METROPOLITAN TRANSPORTATION AUTHORITY 
ONE GATEWAY PLAZA 
LOS ANGELES CA. 90012 

TOP OF BACKWALL DETAIL 1 
No Scale 

76 x 410 x 350 Fabric reinforced elastomeric 
bearing pod or 76 x 410 x 350 steel reinforced 
elostomerlc beoring pod, coat top of pads with 

TYPICAL SECTION 
si I icon grease ond cover with 560 x 500 x 2 thick 
golv sheet metal (4 req'd) 

3510 3510 

9460 

ELEVATION - ABUT 1 
1:50 

Expanded polystyrene 
some thickness as 
beorlng pad see 

5 BUILT 
CORRECTIONS evls,b-~.A~ 
CONTRACT NO. v -r_ l t "I '1 ti Lr-

1 :25 

PAD 
No sca le 

PAD PLAN - DETAIL 2 
No Scole 

A1.L DIMEl'ISIOl'IS ARE Ill 
MILLIMETERS UHLESS OTHERWISE SHOWN 

DAN YAV<JISKY ~.s- EASTS I DE UNDERPASS ( LRT) 
l'IIOJEtT ENGINEER _,.,, -

® i---:~-= ... ~=--.=~-=-=-=·~-=~=::::::::::::::::::::::::::-~:::=-=~~---_ -_ -_ -:.... -_ -_ -_ -_-_ -_ -_ -_ -_ -r:. -"!!:. ·~-'!. -~ -~ ·: -':::. ·: ·: "'lft£""'=JfA~J!ll!-c.."'t="'!.~""r~!~lll!c_"'~-~-~-~/f"~ -1JJ':"':'tiOTI72~25h:::::::::J]~1 -~07~~;~~~~;A;B;U~T~~M~:~~~.!~ .... [.1=·-r·?=,-jE=~-5A-=~=·LcS=rN=jo=.~E1~jJ~Ji 0 L ,- ~·ill\Lo~••u.•--. 1• .......... ,. .... 100 EA 1199u1 t:.:Jc-~m~ =, .. _ ...... a 61 ~ 
FILE•> oclcl>t10008. <lgn 
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tEB~· I (Bridge 
2440 

I 

! I 0 ,... 
0 

•·t-• .-+-. /.. i ... ,\ I .,. ' " ..... ... •r ...... 
, , , , ,• I \ ' I ' 

-+---f-+-~ ... --7-- 1--:-- -·----~- --r---i'-- -------- -- --{---1- --t 
" I ' I \ I ,' ' ' ' ···r··· i ···r··· ·-•. ! -··· ' , , r 

0 0 
0 "' .. "' In ,., 

! ! ! i 
! ! I j , 
I I I ' 
i i I ! 
' • ' I 
! ! ! l 
i i 

# ...... .l. .. -~ .. 

1220 1Z1 
CIDH pl le 
(Typ) 

3510 3510 

9460 

1F'£lWNDATION PLAN ABUT 1 
1 :so 

"O -I) I) 
"O C: • 

f I) 
,. 

L /;Typ obut ce,o1 
)( ~ -
UJ .,,., 

~ ' ,_ 75 Expanded · 

~ ~r-·'l' ·/ polystyrene se 

~ II ~ i - I 
'·' 

•1 6 x LI Cl 230 :.:. ' • I TS'i 1122 X "'\ Cl 230 

, i:\ 6- #16 

I 

~ 
~ 

8-#22 x~~ 
,;:_ 

~ 
~ ~ '""' . ·. ~ Joi nt fi I ler> 

. / ,I\~ 

1 
1 Op 

co 

t · 
tionol ~/ 
nst joint.:..-

0 
F G \ "' ,... 

~~ 

5 - 1136 X n 

. ; -, ~ ·-~ 

~ 

. ' -/ 
L/. 

·~- - I 
0 .. 
"' 

" \. -, 
\ 

i 
! 

i .. --.; ...... 

1220 

Add #16 
II 230 L 

0 
0 

"' 

WWLOL 

. c_ iAbut 
. 

F.G. 

~ 

(Addltlonol ) 

b- I 

i 
l Abut:l..._ , 

i 
i 
I 

#1 6 X LIii 230 

~ 

. 

-

: . . 
' 
: 
: . . 

lAbut 
i 

1070 ! 1070 

I 
! II 

i .. ' . ' . 
7 .. 
i .. . '. . 
! ' . : .. .. 
i .. : 
! .. : .. 
i 

.. : 
--·-----------J---·; : : 

: 
i . 
i . 
i 
i 
i 
i 
i 

....... J. ....... 
i 
i 
i 
i 
i -

: i 

Relnf not shown 
See obui- inf d t I I re 8 0 

\ 5800 

3965 \ 
\ 
\ 

\ 

i 
l 

i 
! 
i 
! 

! 

i 
i 
i 
i 
i 
i 

....... i ........ 
i 
i 
i 
i 
i -

"""!- -

- t---. 

-

Retolnln 
~othe 

I 

g WOI I 
rs) 

r-- t-# 19 II 230 EF 

~ 16 Cl 230 NF 

~~ 

~ 

WINGWALL EkEVATION - ABUT 1 
1:25 

0 230 
2590 

Add #22 x r-11 230 

Typ abut relnf 
0 
0 
N 

fl·-
#16 x LI O 230 

Extend typ 
abut reinf 

EASTSIOE LRT PARTNERS 
707 WILSHIRE BLVD. SUITE 2900 
LOS ANGELES. CA 90017 

METROPOI. 1 TAN TRANSPORTA Tl ON AUTIIOR ITY 
otE GATEWAY PLAZA 
LOS ANGELES. CA. 90012 

2· #29 Cont 

PARTIAL ELEVATION - ABUT 1 
Extend tyn.....,c,.-
obut reinf 

SECTl'ON . A-A SECTION B-B 
~ORRECTIONS BY(}. kt: B /3.AA,.A 

CONTRACT NO. o"7-. /( 99 llL/-1125 1:25 1 :2s 

DDAIIT11£lfT OF TIAIIIPOITATIOII 

" . . - -. ~ . --
DAN TAVORSlY 

cu 07225 
EA 1199U1 

FllE •> odobt1009.dgn 

DA:rE O J.. - I 2. - 2..o #1 AI.L OIIIEHSIOHS Nf£. 
IIILLIIETERS UNL£SS 0 

(LRT) 
1.07 ABUTMENT 1 DETAILS No. 2 

i 
~ . 
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Cut-off elev. CJOH pl le 
See "Found otion Pion'' sheet 

(Cal 

. i 
' 

\ "f :·11 ,--
. u 

f 

J -~ . ' 

; ' . 
' +- . . .. .. 

C 

I 
0 

:: :~ I.. 
0 .... ·, - C 

if> -+-
C 

t Cl) • 

+- ~ -~ . :i ~ ,:·? .. D t < :,., ' :x: l l 0 +- -~· . 
0 u ' 

, 
0 -.; ·c .9 ., ~ 

C ~ .2 II -- - ' "C 

. 
I, 

1 
' 

., 
0. 

0 0 
0 ,,, ~"' /S9ffit ..,,- pt le c 

of 
op ... 

"' I": 
e 

0 0. 0 
0 0 

"' _g ... 

FG 

Low expons I on. 
mot' I 
EI <SO 
S£>20 

EXPANSIVE SO"iL EXCLUSION ZONE 
No Scole 

( CIOH pl le 

~ No. 07-119904 

(N.P. 

Oete· I z: -I ~ - ~ -o •'1 

EASTSfOE LRT PARTNERS CORRarcnoNs BY I-> I . 707 WILSHIRE BLVD. SUIT£ 2900 
s;. ' _r;;,_¢..,§!> .. ~ ... ts~[.;;(~,....~~~~::z.>A~~~LO~S...!AN~G~EL::,ES~,...!C~A =--· 900=.=1~7--==----; 

WETROPOL'ITAN TRANSPORTATION AUTHORITY 
CONTRACT NO • . w~7..- 11 ,1 ur ~ ~~~~~~/~!~"90012 

• 1 ~ •• 

DATE t{ I/~/ ; Z ;, 
1 

Cdfrons rr,, /rJsollftslle!Tog,ltat1Bwmsf1o,,pto,fttWl-.ddlXJIP 

Roadway 
Excavation 

IA - ~,A -

Q. C a 
2 -'., 

:x: -.:I 0 Cl) 

. 1 J I 

p 
# {Pile~--

Finished 
grade 

- - ~ u - .. 
0 0 -"- "' ~ 0 -~ .... "C 
Cl ., 

~ +- +-
C 0 ... 
! .!: 

0 r . -,.. E Q. ~ 
8. ~ VI P.'. C 

0 ' .... 0 :z; 0 0 

+- I.. 

e 0 • .... . -
..J +- ' C 1, . 

Cl) 

' E ,.. ~· .. 8. . l 
' ' -.... 

0 

"C 
. . ~ . . 

C - ~, .. r-
' 0 

_, ,, 
II> '.' +- ; ' ,. 0 z 

' I' • -~ iJ Cl) ~· Cl) . ' . p .l - ~ 
1/1 

ii' n 
I.. 

u . 
"' .... 

L..l 

-+.--·---,~ ... 

0 

"' -e 

~ 
_g 
ID 

• 
C JOH pi le 
t, 'p elev See 
Foundation Plan" 
heet /s 

ELEVATION (1.2 M ¢ ' CIDH PILE) 
1:410 ~ 

1. Only etaggered "Ultimate" butt splices are a l lowed 
In ma in CIOH pile re inforcement In thi8 zone. 

1200 

SECTION A-A 
No Scale 

Structure excavation 
(bridge) 

Structure t>ackfil I 

. A62C 
(bridge) § 
Far addlt,anal details see 

EXCAVATION 

Original 
grade 

-dL 
EXCAVATION 

ABUTMENT 1 

Abutment 
wal I 

Abutment 
wal I 

Finished ' 
surface 

-d L 
ABUTMENT 10 

BACKFILL 

BACKFILL 

j Finished ~ 
grade far 1'his • 
contract ; 

" ~ 
~ 

~ 
~ 
~ 

. ... 
i 

LIMITS OF PAYMENT FOR STRUCTURE EXCAVATION & BACKFILL 
I 

0 

0 

No Scole ( 

2. Al I hobl)S are "U11'lmo1'e" butt spl Iced continuous. All DIIIIENSIONS ARE IN 
lill~IIIE'TERS UNLESS OTHERWISE SHOIN . L---------,~--------------r~-.. -... -T: ... ::-Y-AIIC_/P_AIID_Y_A __ -="!'"=!{l'r.=-. -:-. ----,---;P;;RE;;P~A:-;;;R;;E;;-D•F;-;:o;; .. :-TTIH;;iE;-,-ONI-TA-¥0flSK_Y _____ i:;;-::,.~-~-::r--~E~A"cs~rrcs~1;-;o~-E~•ui;:NirouE~RiPPAA~s~s~(riLi"RRiT1)--,f 

-~- . .. _ ........ ~GIIYEJI~ ~/PAJ()TA ST A TE OF CALIFORNIA ;:;,;PAOJE-'--'-=a:-=ENG=•=NCE=n---- b..__~-~--~_,.!::d---A---B_U_T_M_E_N_T_1_D_E .... T-A-:I:-:-L-S::---'.N:-:-o-. -=3:----.~ 
L7~-~JO-O:iE3EC:======.l-----------------.tl:_:_:_::._:_-:..4i:= ... ~=-~::..~-=r'jJ,-.:..:.~..::.t~r..=_=_;_ ____ -:-__ -1r~'v~'lr'~::"Ni<~~-~-OR~;;~~~~,DEP:.Al;TIIEll;;;T~OF.T~·•~u;· ";;~ ;OR,T;lTl~D::•Tc~m:'zi'------t~,~-;07~;;;;-;;;--:,::;;:~~~~~~~~r=r=r=::p~B~! 

QLWfT"l11U Y•~·~· ..,,_,~ l--,,~~~~r=r=ir,--.-,--t"';""';:;",-i"'i"'1; "''"'"'' ... ~ cu 0722~ ~~i~~.._ 10 61 ;;:, -DCM.9411ETMnKI..V. 3NIIM ::1•1:c:r.f.J:IIJU...,..._ 1• a • 4t • • N • • ... EA 119901 

FILE •> OOOl>t1010.agn 



July 2016 Link Union Station 
Preliminary Geotechnical Report 

Appendix C: 
Existing Geotechnical Boring Logs 

1-)~ 
©Metro 



July 2016 Link Union Station 
Preliminary Geotechnical Report 

(THIS PAGE INTENTIONALLY LEFT BLANK) 

1-)~ 
©Metro 



July 2016 Link Union Station 
Preliminary Geotechnical Report 

Existing Geotechnical Boring Logs 
ARCADIS, 2014 

1-)~ 
©Metro 



July 2016 Link Union Station 
Preliminary Geotechnical Report 

(THIS PAGE INTENTIONALLY LEFT BLANK) 

1-)~ 
©Metro 



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

TEST SYMBOLS

SAMPLE TYPE SYMBOLS

KEY TO EXPLORATION LOGS

UNITED TECHNOLOGIES CORPORATION/
PRATT & WHITNEY ROCKETDYNE

SAN JOSE, CALIFORNIA
GEOTECHNICAL DATA AND BASIS OF DESIGN REPORT
CENTRALIZED TREATMENT SYSTEM AND LIFT STATION
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A Likely wet of optimum moisture content

Below optimum moisture for compaction
Likely near optimum moisture content

Little perceptible moisture

Wet

Moist

Damp

Dry
MOISTURE

Saturated Probably below water table or in perched
groundwater

MC Moisture content 

GS Grain Size 

AL Atterberg Limits 

SG Speclflc Gravity 

DT Density Test 

OG Organic Content 

CN Consolldatlon 

uu Unconsolk:lated Undrained Trlaxlal 

cu Conaolldated Undrained Trtaxlal 

UC Unconfined Compression 

DS Direct Shear 

K Penneablllty 

pp Pocket Penetrometer in tonslfl2 

PID Photolonlzatlon Detector Reading 

CA Chemlcal Analysis 
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Date Start/Finish:

Descriptions By:

Casing Elevation:

Borehole Depth:

Well/Boring ID:

Client:

Surface Elevation:
Borehole Diameter:

Location:

Sampling Method:
Rig Type:
Drilling Method:
Driller's Name:

Drilling Company:
Easting:
Northing:

Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 1 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

0

5

10

15

NA

50 ft

B-01

NA
Brent Anderson

Los Angeles Metropolitan Transportation
Authority

8/19/14

CA Modified Split Spoon
CME 75

Hollow Stem Auger

Jet Drilling

Gary Buss

NA
NA

8"
MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-01.dat

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

NA

8/19/14 ft bgs
30

NA
btoc

NA
ft amsl

ft amsl
NA

Gravel and asphalt debris.

WELL GRADED SAND Fill (20, 80, 0, 0), olive brown (2.5Y 4/3), dry, subangular, with little fine- to coarse-grained
gravel.

WELL GRADED SAND (18, 84, 2, 0), brown (10YR 4/3), dry, medium- to coarse-grained, subangular to angular.

WELL GRADED SAND (0, 95, 5, 0), brown (10YR 4/3), dry, medium-grained, subangular.

WELL GRADED SAND WITH GRAVEL (14, 82, 4, 0), light brownish gray (10YR 6/2), dry, medium- to very coarse-
grained, angular.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 2 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

20

25

30

35

50 ft

B-01Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-01.dat

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

NA

8/19/14 ft bgs
30

NA
btoc

NA
ft amsl

ft amsl
NA

WELL GRADED SAND (20, 80, 0, 0), dark yellowish brown (10YR 4/4), dry, medium- to very coarse-grained, angular.

WELL GRADED SAND (16, 78, 6, 0), dark yellowish brown (10YR 4/4), dry, medium- to coarse-grained, subangular.

Poorly Graded GRAVEL, pulverized.

Same as above.

17

45

50

25

28

30

41

32

23

50

50

1.5

1.5

1.5

0.8

B-01-20

B-01-26

B-01-30

B-01-35

GS,
MC,
DT

GS,
MC,
DT

GS,
MC,
DT

0.0

3.2

SW

SW

GP

GP

MCS
2.0

MCS
2.0

MCS
2.0

MCS
2.0

I-

I-

I-

~ ARCADIS 
Infrastructure • Water Envtronment • Buildings 

- --------------------------------------------------------.. . . 

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

- •r-r-

-

-~-:--.... 
·:·■ 

■ .. 
-

-.-":"' 
·:·■ 

■ .. 

..sz.. 0 
0 



Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 3 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

40

45

50

55

50 ft

B-01Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-01.dat

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

NA

8/19/14 ft bgs
30

NA
btoc

NA
ft amsl

ft amsl
NA

Poorly Graded GRAVEL WITH SAND (55, 45, 0, 0), dark gray (10YR 4/1), wet, coarse gravel with medium- to very
coarse-grained sand.

POORLY GRADED SAND (25, 75, 0, 0), dark grayish brown (2.5Y 4/2), wet, medium- to coarse-grained, subangular,
with some fine to coarse gravel, some larger rock fragments.

POORLY GRADED SAND (0, 100, 0, 0), dark gray (2.5Y 4/1), wet, coarse-grained, subangular to angular, compacted.

Bottom of boring at 50 ft bgs.
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Date Start/Finish:

Descriptions By:

Casing Elevation:

Borehole Depth:

Well/Boring ID:

Client:

Surface Elevation:
Borehole Diameter:

Location:

Sampling Method:
Rig Type:
Drilling Method:
Driller's Name:

Drilling Company:
Easting:
Northing:

Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 1 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

0
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NA

50 ft

B-02

NA
Ali Zafarani

Los Angeles Metropolitan Transportation
Authority

8/26/14

CA Modified Split Spoon
CME 75

Mud Rotary

Jet Drilling

Gary Buss

NA
NA

8.25"
MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-02.dat

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

NA

8/26/14 ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

4" Asphalt at surface.

3' Concrete slab.

WELL GRADED SAND (11, 82, 7, 0), pale brown (10YR 6/3), dry, fine- to coarse-grained, subrounded, fine to medium
gravel.

Same as above.

WELL GRADED SAND (8, 86, 6, 0), brown (10YR 5/3), dry, fine- to coarse-grained, subrounded, trace gravel.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 2 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

20

25

30

35

50 ft

B-02Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-02.dat

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

NA

8/26/14 ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

POORLY GRADED GRAVEL (66, 32, 2, 0), dark yellowish brown (10YR 4/4), dry, fine- to coarse-grained, fine gravel.

Same as above.

WELL GRADED SAND (5, 95, 0, 0), very dark gray (10YR 3/1), wet, fine- to coarse-grained, subangular, trace fine to
medium gravel.
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Site Location: Borehole Depth:

Well/Boring ID:Client:

S
am

pl
e 

ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 3 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

40

45

50

55

50 ft

B-02Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-02.dat

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

NA

8/26/14 ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

Same as above.

WELL GRADED SAND (30, 70, 0, 0), very dark gray (10YR 3/1), wet, fine- to coarse-grained, subrounded, trace
medium gravel and crushed rock.

POORLY GRADED SAND (0, 98, 2, 0), very dark gray (10YR 3/1), wet, fine- to medium-grained, subrounded, trace silt.

Bottom of boring at 50 ft bgs.

45

48

50-2"

50

50-3"

50

45

45

1.3

0.3

1.2

B-02-39

B-02-43

B-02-49

0.0

0.0

SW

SW

SP

MCS
2.0

MCS
2.0

MCS
2.0

-

- --- ---------------------------------------------------------
,-

-

-

- .-.-; 

I-

~ ARCADIS 
Infrastructure • Water Envtronment • Buildings 

..sz.. 0 
0 



Date Start/Finish:

Descriptions By:

Casing Elevation:

Borehole Depth:

Well/Boring ID:

Client:

Surface Elevation:
Borehole Diameter:

Location:

Sampling Method:
Rig Type:
Drilling Method:
Driller's Name:

Drilling Company:
Easting:
Northing:

Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 1 of 1

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

(5, 95, 0, 0) = %(gravel, sand, silt, clay)
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B-03

NA
Brent Anderson

Los Angeles Metropolitan Transportation
Authority

8/20/14

CA Modified Split Spoon
CME 75

Hollow Stem Auger

Jet Drilling

Gary Buss

NA
NA

8"
MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-02.dat

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

NA

NA ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

POORLY GRADED SAND (0, 85, 15, 0), dry, fine grained, rounded.

POORLY GRADED SAND (0, 100, 0, 0), slightly moist, fine to medium grained, subangular.

Boring terminated @ 5 ft bgs due to unknown obstruction.
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Date Start/Finish:

Descriptions By:

Casing Elevation:

Borehole Depth:

Well/Boring ID:

Client:

Surface Elevation:
Borehole Diameter:

Location:

Sampling Method:
Rig Type:
Drilling Method:
Driller's Name:

Drilling Company:
Easting:
Northing:

Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 1 of 2

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

0

5

10

15

NA

20 ft

B-04

NA
Brent Anderson

Los Angeles Metropolitan Transportation
Authority

8/22/14

CA Modified Split Spoon
CME 75

Hollow Stem Auger

Jet Drilling

Gary Buss

NA
NA

8"
MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-02.dat

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

NA

NA ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

Decomposed brick mixed with fill, sand and trace fine gravel, metal debris.

Unknown fill objects impeading auger rods, concrete structure.

Approximately 1' of concrete.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 2 of 2

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

20

25

30

35

20 ft

B-04Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-02.dat

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

NA

NA ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

Boring terminated @ ~20' bgs due to broken auger.
I-

I-

I-

~ ARCADIS 
Infrastructure • Water Envtronment • Buildings 

..sz.. 0 
0 



Date Start/Finish:

Descriptions By:

Casing Elevation:

Borehole Depth:

Well/Boring ID:

Client:

Surface Elevation:
Borehole Diameter:

Location:

Sampling Method:
Rig Type:
Drilling Method:
Driller's Name:

Drilling Company:
Easting:
Northing:

Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 1 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

0

5

10

15

NA

49 ft

B-05

NA
Brent Anderson (8/22)

Los Angeles Metropolitan Transportation
Authority

James Gonzales (8/25)

8/22/14 - 8/25/14

CA Modified Split Spoon
CME 75

Mud Rotary

Jet Drilling

Gary Buss

NA
NA

8"
MTA Metro
410 Center Street
Los Angeles, California

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

Drilled to 17.5 ft bgs on 8/22/14.

LO492301.0000
Geoff BishopB-05.dat

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

NA

8/25/14 ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

POORLY GRADED SAND Fill (5, 95, 0, 0), brown (10YR 4/3), dry, medium dense, fine-grained, subrounded.

Concrete slab.

WELL GRADED SAND (25, 75, 0, 0), very dark gray (7.5YR 3/1), fine- to coarse-grained, subangular, organic matter
present.

WELL GRADED SAND (2, 89, 9, 0), very dark brown (10YR 2/2), medium- to coarse-grained, subrounded to

5

6

10

16

1.5

1.2

B-05-5

B-05-10

CT
0.0

0.0

SP

SW

MCS
2.0

MCS
2.0

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

,- -
1---+-- -~---------------------------------------------------------

1---+---r---------------------------------------------------------
-

,- -

- .... 

~ ARCADIS 
Infrastructure • Water Envtronment • Buildings 

..sz.. 0 
0 



Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 2 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

20

25

30

35

49 ft

B-05Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

Drilled to 17.5 ft bgs on 8/22/14.

LO492301.0000
Geoff BishopB-05.dat

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

NA

8/25/14 ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

subangular, trace fine subangular gravel, trace silt.

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.

WELL GRADED SAND (20, 80, 0, 0), very dark grayish brown (10YR 3/2), medium- to coarse-grained, subrounded, fine
to medium gravel.

Same as above.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 3 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

40

45

50

55

49 ft

B-05Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

Drilled to 17.5 ft bgs on 8/22/14.

LO492301.0000
Geoff BishopB-05.dat

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

NA

8/25/14 ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

WELL GRADED SAND (35, 65, 0, 0), very dark gray (10YR 3/1), medium- to coarse-grained, subrounded, fine to
medium gravel, rounded.

WELL GRADED SAND (20, 79, 1, 0), very dark gray (10YR 3/1), subrounded, fine to coarse gravel, subangular, trace
silt.

Same as above.

Bottom of boring at 49 ft bgs.

40

50-5"

20

37

48

28

44

49

0.9

1.5

1.5

B-05-38

B-05-43

B-05-48

0.0
SW

SW

SW

MCS
2.0

MCS
2.0

MCS
2.0

- rrr ---------------------------------------------------------

... - ·.:.:.: 

,-

- r-r-r ---------------------------------------------------------

- r-r-r-

I-

~ ARCADIS 
Infrastructure • Water Envtronment • Buildings 

..sz.. 0 
0 



Date Start/Finish:

Descriptions By:

Casing Elevation:

Borehole Depth:

Well/Boring ID:

Client:

Surface Elevation:
Borehole Diameter:

Location:

Sampling Method:
Rig Type:
Drilling Method:
Driller's Name:

Drilling Company:
Easting:
Northing:

Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 1 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

0

5

10

15

NA

49 ft

B-06

NA
Ali Zafarani

Los Angeles Metropolitan Transportation
Authority

8/25/14

CA Modified Split Spoon
CME 75

Mud Rotary

Jet Drilling

Gary Buss

NA
NA

8.25"
MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-06.dat

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

NA

8/25/14 ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

4" Asphalt at surface.

Aggregate Base Fill.

6" Concrete slab.

WELL GRADED SAND (5, 95, 0, 0), brown (7.5YR 4/3), moist, fine- to coarse-grained, subrounded, fine to medium
gravel, trace silt.

WELL GRADED SAND (5, 95, 0, 0), very dark gray (10YR 3/1), moist, medium- to coarse-grained, subangular, trace fine
gravel, trace pulverized cobbles.

WELL GRADED SAND (24, 72, 4, 0), very dark grayish brown (10YR 3/2), dry, fine- to coarse-grained, subrounded, fine
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 2 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

20

25

30

35

49 ft

B-06Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-06.dat

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

NA

8/25/14 ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

gravel.

Same as above.

WELL GRADED SAND (2, 92, 6, 0), very dark gray (10YR 3/1), moist, fine- to coarse-grained, subangular, trace gravel.

Same as above.

19

20

28

50-3"

38

35

42

30

39

43

1.35

0.75

1.2

1.2

B-06-19

B-06-23

B-06-29

B-06-34

GS,
MC

GS,
MC

0.0

0.0

0.0

SW

SW

SW

SW
MCS
2.0

MCS
2.0

MCS
2.0

MCS
2.0

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

-

-
I-

- ;- .- :-

-

I-

- :- .- .-

~ ARCADIS 
Infrastructure • Water Envtronment • Buildings 

..sz.. 0 
0 



Site Location: Borehole Depth:

Well/Boring ID:Client:

S
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ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 3 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

40

45

50

55

49 ft

B-06Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-06.dat

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

NA

8/25/14 ft bgs
NA

NA
btoc

NA
ft amsl

ft amsl
NA

No Recovery.

WELL GRADED SAND (5, 95, 0, 0), black (10YR 2/1), wet, fine- to coarse-grained, subrounded, trace fine gravel.

WELL GRADED SAND (5, 95, 0, 0), black (10YR 2/1), wet, fine- to coarse-grained, subrounded, trace medium gravel.

Bottom of boring at 49 ft bgs.
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Date Start/Finish:

Descriptions By:

Casing Elevation:

Borehole Depth:

Well/Boring ID:

Client:

Surface Elevation:
Borehole Diameter:

Location:

Sampling Method:
Rig Type:
Drilling Method:
Driller's Name:

Drilling Company:
Easting:
Northing:

Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/28/2014Date:Data File: Page: 1 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

0

5

10

15

NA

50 ft bgs

B-07

NA
Brent Anderson

Los Angeles Metropolitan Transportation
Authority

8/21/14

CA Modified Split Spoon
CME 75

Hollow Stem Auger

Jet Drilling

Gary Buss

NA
NA

8"
MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-07.dat

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

NA

8/21/14 ft bgs
28

NA
btoc

NA
ft amsl

ft amsl
NA

SAND Fill and asphalt debris.

WELL GRADED SAND (5, 95, 0, 0), dark reddish brown (5YR 3/2), dry, fine- to very coarse-grained, subangular.

WELL GRADED SAND (12, 79, 9, 0), dark reddish brown (5YR 3/2), dry, fine- to very coarse-grained, subangular, poor
recovery.

WELL GRADED SAND (29, 66, 5, 0), brown (10YR 5/3), dry, fine- to coarse-grained, angular.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/28/2014Date:Data File: Page: 2 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

20

25

30

35

50 ft bgs

B-07Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-07.dat

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

NA

8/21/14 ft bgs
28

NA
btoc

NA
ft amsl

ft amsl
NA

WELL GRADED SAND (7, 88, 5, 0), dark reddish brown (5YR 3/2), dry, fine- to coarse-grained, subrounded.

WELL GRADED SAND (20, 80, 0, 0), dark reddish brown (5YR 3/3), dry, fine- to very coarse-grained, angular, some fine
to coarse gravel, trace crushed rock, mica.

POORLY GRADED GRAVEL (53, 41, 6, 0), very dark gray (10YR 3/1), wet, medium- to coarse-grained, subrounded,
fine to medium gravel.

Same as above, saturated.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/28/2014Date:Data File: Page: 3 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

40

45

50

55

50 ft bgs

B-07Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-07.dat

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

NA

8/21/14 ft bgs
28

NA
btoc

NA
ft amsl

ft amsl
NA

WELL GRADED SAND WITH GRAVEL (40, 60, 0, 0), very dark gray (10YR 3/1), wet, fine- to coarse-grained,
subangular, fine to coarse gravel.

POORLY GRADED SAND (0, 100, 0, 0), dark gray (10YR 4/1), wet, fine-grained, subangular.

WELL GRADED SAND (5, 95, 0, 0), dark gray (10YR 4/1), wet, fine- to medium-grained, subangular.

Bottom of boring at 50 ft bgs.
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Date Start/Finish:

Descriptions By:

Casing Elevation:

Borehole Depth:

Well/Boring ID:

Client:

Surface Elevation:
Borehole Diameter:

Location:

Sampling Method:
Rig Type:
Drilling Method:
Driller's Name:

Drilling Company:
Easting:
Northing:

Stratigraphic Description
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Water Level Data
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10/23/2014Date:Data File: Page: 1 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

B-08

NA
Brent Anderson

Los Angeles Metropolitan Transportation
Authority

8/21/14

CA Modified Split Spoon
CME 75

Hollow Stem Auger

Jet Drilling

Gary Buss

NA
NA

8"
MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-08.dat

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

NA

8/21/14 ft bgs
30

NA
btoc

NA
ft amsl

ft amsl
NA

POORLY GRADED SAND Fill (5, 95, 0, 0), brown (10YR 4/3), dry, fine-grained, subrounded.

WELL GRADED SAND (30, 66, 4, 0), reddish gray (5YR 5/2), dry, fine- to coarse-grained, rounded, little fine gravel.

Same as above, micaceous.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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Water Level Data
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10/23/2014Date:Data File: Page: 2 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

B-08Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-08.dat

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

NA

8/21/14 ft bgs
30

NA
btoc

NA
ft amsl

ft amsl
NA

WELL GRADED SAND (43, 52, 5, 0, reddish brown (5YR 4/3), dry, medium- to coarse-grained, fine subrounded gravel.

Crushed micaceous rock.

WELL GRADED SAND (10, 90, 0, 0), very dark grayish brown (10YR 3/2), moist, fine- to coarse-grained, subrounded.

WELL GRADED SAND (30, 70, 0, 0), very dark gray (10YR 3/1), wet, medium- to coarse-grained, subrounded.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Water Level Data
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10/23/2014Date:Data File: Page: 3 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

B-08Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-08.dat

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

NA

8/21/14 ft bgs
30

NA
btoc

NA
ft amsl

ft amsl
NA

POORLY GRADED SAND (15, 85, 0, 0), very dark gray (10YR 3/1), wet, medium- to coarse-grained, subrounded.

Bottom of boring at 44 ft bgs due to refusal.
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Date Start/Finish:

Descriptions By:

Casing Elevation:

Borehole Depth:

Well/Boring ID:

Client:

Surface Elevation:
Borehole Diameter:

Location:

Sampling Method:
Rig Type:
Drilling Method:
Driller's Name:

Drilling Company:
Easting:
Northing:

Stratigraphic Description
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Water Level Data
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10/23/2014Date:Data File: Page: 1 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

B-09

NA
Brent Anderson

Los Angeles Metropolitan Transportation
Authority

8/14/14 - 8/20/14

CA Modified Split Spoon
CME 75

Hollow Stem Auger

Jet Drilling

Gary Buss

NA
NA

8"
MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-09.dat

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

NA

8/20/14 ft bgs
35

NA
btoc

NA
ft amsl

ft amsl
NA

POORLY GRADED SAND Fill (0, 90, 10, 0), dark yellowish brown (10YR 3/4), dry, fine- to medium-grained,
subrounded.

POORLY GRADED SAND (6, 93, 1, 0), dark yellowish brown (10YR 3/4), dry, fine- to medium-grained, subangular to
angular.

Same as above, increased silt (0, 90, 10, 0).

WELL GRADED SAND (17, 79, 4, 0), brown (10YR 5/3), dry, fine- to coarse-grained, subangular, trace fine gravel.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Remarks:
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Water Level Data

Project:
10/23/2014Date:Data File: Page: 2 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

B-09Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-09.dat

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

NA

8/20/14 ft bgs
35

NA
btoc

NA
ft amsl

ft amsl
NA

Same as above.

WELL GRADED SAND (4, 92, 4, 0), brown (10YR 5/3), dry, fine- to coarse-grained, subangular.

POORLY GRADED SAND (5, 95, 0, 0), yellowish brown (10YR 5/6), moist, medium- to coarse-grained, subrounded.

POORLY GRADED SAND (20, 73, 7, 0), yellowish brown (10YR 5/6), wet, medium- to coarse-grained, subrounded.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Water Level Data

Project:
10/23/2014Date:Data File: Page: 3 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

40

45
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55

45 ft bgs

B-09Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-09.dat

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

NA

8/20/14 ft bgs
35

NA
btoc

NA
ft amsl

ft amsl
NA

WELL GRADED SAND (10, 90, 0, 0), very dark gray (10YR 3/1), wet, fine- to coarse-grained, subrounded, trace fine
and coarse gravel.

Same as above, increased gravel (25, 75, 0, 0).

Bottom of boring at 45 ft bgs due to sheared rod.
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Date Start/Finish:

Descriptions By:

Casing Elevation:

Borehole Depth:

Well/Boring ID:

Client:

Surface Elevation:
Borehole Diameter:

Location:

Sampling Method:
Rig Type:
Drilling Method:
Driller's Name:

Drilling Company:
Easting:
Northing:

Stratigraphic Description
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Water Level Data

Project:
10/23/2014Date:Data File: Page: 1 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

B-10

NA
Brent Anderson

Los Angeles Metropolitan Transportation
Authority

8/29/14

CA Modified Split Spoon
CME 75

Hollow Stem Auger

Jet Drilling

Gary Buss

NA
NA

8"
MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-10.dat

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

NA

8/29/14 ft bgs
31

NA
btoc

NA
ft amsl

ft amsl
NA

POORLY GRADED SAND WITH GRAVEL (50, 50, 0, 0), dark yellowish brown (10YR 4/4), dry, medium-grained sand,
fine to coarse gravel.

POORLY GRADED GRAVEL (54, 39, 7, 0), pale brown (10YR 6/3), dry, fine- to medium-grained, subrounded.

Same as above, increasing grain size.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Remarks:
Date

Water Level Data

Project:
10/23/2014Date:Data File: Page: 2 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

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

B-10Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-10.dat

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

NA

8/29/14 ft bgs
31

NA
btoc

NA
ft amsl

ft amsl
NA

POORLY GRADED GRAVEL (58, 38, 4, 0), light brownish gray (2.5Y 6/2), dry, medium- to very coarse-grained,
subrounded.

WELL GRADED SAND (15, 85, 0, 0), light yellowish brown (2.5Y 6/3), slightly moist, fine- to very coarse-grained,
subangular.

POORLY GRADED SAND (20, 73, 7, 0), dark gray (7.5YR 4/1), wet, medium-grained, subrounded.

POORLY GRADED SAND (32, 60, 8, 0), dark gray (7.5YR 4/1), wet, medium-grained, subrounded. 30% fine to coarse
gravel.
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Site Location: Borehole Depth:

Well/Boring ID:Client:
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ID Stratigraphic Description
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Water Level Data

Project:
10/23/2014Date:Data File: Page: 3 of 3

Depth Elev.

Template:

= First Encountered Water

Created/Edited by:

= Static Water

(5, 95, 0, 0) = %(gravel, sand, silt, clay)
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55

50 ft bgs

B-10Los Angeles Metropolitan Transportation Authority

MTA Metro
410 Center Street
Los Angeles, California

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

LO492301.0000
Geoff BishopB-10.dat

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

NA

8/29/14 ft bgs
31

NA
btoc

NA
ft amsl

ft amsl
NA

POORLY GRADED SAND (0, 100, 0, 0), dark gray (7.5YR 4/1), wet, medium-grained, subrounded.

Same as above, 5% medium gravel.

Same as above, slight increase in grain size.

Bottom of boring at 50 ft bgs.
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-5 05 lii..__l s.n, s 

co j ; 
uJ :- 11 

"'" t"'lb 11 
· a:l3 ~ C-504 
~ ee Ii 

01ST COUNTY ROUTE KILOMETER POST SHEET TO AL 
TOTAL PROJECT No SHEETS 

07 LA 101 0.6/1.4 323 326 

GEOTECHNICAL PROFESSIONAL 

6-7-04 

METROPOLI TAN TRANSPORTATION AUTHORITY 
ONE GATEWAY PLAZA 
LOS ANGELES, CA . 90012 
EASTSI OE LRT PARTNERS 
707 WILSHIRE BLVD . SUITE 2900 
LOS ANGELES CA 90017 

C-504A 
84 

V, _._ ----------- !!!e!!:=~="===;.-1=:::=--------f_ 

- becomes I oose 

Pog~7~eCroded SANO to s, lty SANO(SP-SM), -----------------------,4-----_:::::==a-----------------------~+--_-_-_-_-_-_-_ -'_ ,.__ -_-.=s,:.---------------'8"'--'1-
very dense, brown, fine to coarse groined 

Well Cr-oded SAND to s, lty SANO (SW-SM), 
very dense, brown, some gr-ave Is 

Cl 6 .4 m, approximately 203frm cobbles 

- l ess gr-avel ly 

Ill 9.4 m, 127mm cobble 

e 10.4 m, heavy chatter 
- becomes blu ish gray 
- egg odor 

- becomes gray 

e 15.2 m, CObble 

- fine to mediun g,..ovel 

BEPBOfK PuFNtE ~ORM AT j ON (To) : 
Elost C SI LT MH ' 
hard, dork brown, s i I ty, petro I el.l'Tl odor-

Elastic SI LT (MH), 
hard, dork brown, silty, petrolel.NTl odo,.. 

FRICTION RATIO (1.) 

51 

08/08/2002 

TIP BEARING (lf>o) 40 

Elastic SILT (MH) , 
hard, dork brown, silty, petroleum odor 

~~T:~r~a~~~"~ ,~t1~ '.4 !~· 4 
m. 

Hole coved 01" E l. 7-4 .4 m. 
Cround•oter cou Id not be measured. 

01/06/2002 
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PLATE 2 
Al I dimensions and elevations are in meters except as noted 
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BENCHMARK 
ESE-252 CALTRANS SR 98-146 
ro CAL TRANS BRASS O I SC IN EAST 
SIDEWALK OF ALAMEDA ST. 0/C ANO 
ROUTE 101 

NORTHING: 561498.646 
EASTING : 1978051.044 
ELEVATION: 83.920 m 

Hori 2onto I Ootun: NAD83 1996. 3~ EPOCH, Co I i forn i a 
State Plebe Zone 5. 
Vertica l Datum: NAVO 88 .._.., 

::. 

z 
0 

.... 
<i: 
> 
w 
....J 

81 

78 

75 

72 

:f. 
0 
0 
\. .... 

V CD 
~w 
+ " ... ,.., 0 

PLAN 
SCALE, 1:1000 

re: W,'1:1 w••·Jl<1.o.,. -• 0 I ST COUNTY ROUTE KI LOMETER POST SHEET TO AL 
TOTAL PROJECT No SHEETS 

G-511 6, 

G-509 

07 LA 101 0.6/1 .4 324 326 

GEOTECHNICAL PROFESSIONAL 

6-7-04 

METROPOL ITAN TRANSPORTATION AUTHORITY 
ONE GATEWAY PLAZA 
LOS ANGELES, CA . 90012 
EASTSIOE LRT PARTNERS 
707 WI LSHIRE BLVD . SUITE 2900 
LOS ANGELES CA 90017 

81 

, br"'own, ver--y dense, rno1st 1 fine- to coor"se-groined 

'~i~8 witA8slfr'~~!fJ~,9•' 1 --------------;:::-.;:::-..:;:.;:::-.;:::-.;:::-.;:::-..:;:~.:::~.;:::-..:;:.;:::-.;:::-;.;:::-~.;:::-_:t,---------1---------;---
~~~!et>~~~~eYray, dense , moist'. coarse-grained sand, 

75 
::. 

- med I un- to coorse-g r-o i ned sand 
- grovel l ens 
- dork 9r-een gray, very dense 

SANDY GRAVEL (G?J , 
dork btulsh gray, very dense (SPT blow counts low 
because mote...-iol sampled was highly disturbed!, 
moist to wet( fine- to coarse-grained sand, 1 ne to 

FRICTION RATIO (r.) O TIP SEARING lll'o) ◄O 

09/21/02 

z 
0 

72 .... 
<i: 
> 

09/21/02 w 
....J 
w 

w 69 " ~Ym°si~8·tsM). dork bluish grey, very dense, moist to wet, f i ne·- _.t.,.o ___________________________________________________________________ ~~ 

--.. i;fflWcaxe~ee~~~ea ! ,11 ne to coarse grove 1 

66 

60 

dork bluish gray, very dense, moist to wet , 

"'- p/ijfr~ot~\\Vi<f,7'/ 9&'j %'1%ebc'R'I to coarse grovel 

~~5~0?/~12[7L+~J=~~~~~~~~1:;:]~~J?A~L)3,wA ~~~J\~:en i sll gray, 1 ow llordness , dry, Ii tt I e 
54 weatherea, massive , intensely fractured, heavy 

50/102 
60 

50/127 
85/254 

50/127 
66 

50175 
86 

50/127 
76/254 

CONTINUED I N INSET 

hydrogen sulfide odor 

- greenish block , moderately fractured 

- faint l y developed t>eddlng dipping 45 degrees from 
hori zonta l 

- ver-y I itt I e fractured 

51 

20/127 
65 

BORING HE-2 CONTINUED 

08/07/2001 
Bor ing term inated at £1. ~1.Sm 
Groundwater encountered at El. 73.8 m 
Stobi I lzed groundwater meosur-ed at El . 73 . 1 m f rom 
top of cosing (TOC) on August 7, 2001. 
~~i~g

9
~y~;e~~= ~~p~i6o~~n~2•: l I on July 12, 2001 

66 

60 

7 
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~ VERTICAL SCALE: 1:100 
3 ~ : ~ • _ HORIZONTAL SCALE: NONE A I I dimensions ond e I evat ions are in meters except as noted at. 
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BENCHMARK 
ESE-252 CALTRANS SR 98-146 
FD CALTRANS BRASS DISC IN EAST 
SIDEWALK OF ALAMEDA ST. 0/C ANO 
ROUTE 101 

NORTHI NG: 561498.646 
EASTING: 1978051.044 
ELEVATION: 83,920 m 

Horizontal Datum: NA083 1996.35 EPOCH, Cal lfornla 
State PI obe Zone 5. 
Vertical Datum: NAVO 88 """"' 

12 

.)(. 
0 

.)(. 
0 
0 
L ~-PL AN .... 

~~ ~~ 
;1:, ._ SCALE: 1 : 1 000 ;1:, .,_ 
~o ~o 
-~ ·~ 84 ~ E G-505 o 

-=--...:....---~t.1.•urn....J•u..•.:t...•mm..,c,~v,~u,~---f1iii]P~:.n-------;:--;-;;;::;;-;;;---;-;;::-;--;-;------------------- s;1 i;v A'1,, Q m ~ ~ 
~• ~hh~H'~rbg~~l~AND w/Gravel (SP), ~ •I 

~~ C> bro,m, moist, fine -to medium size grovel •c: 

I ccitrans t(w Ms a ~el> s,1,:, To IJl;IIO rre ,,el) sit,:. I}() 10: Utp;l /~ww.dtJIJ:.C v 

G-511~ 

~ ,;. 

/

1. B.nt. 7 EB 3'.-81.212 

G - 510 El ..... ~ ,...,, ,0 G-508 
/. lH•- 7A G - 508 . 

✓ rnzJ "' ) r
. ~~~so/--l8~"1 

J ~ 
"" /,, Ill 

t:J. 
G-506 /JI 

~~~~YJ'~rJgEJ 
1
sAND w/S i It & Grave I (SP-SM). 

med i um dense, bro'llfn, mo i st, mediun size grove l 

.... , I.Git~ Poorly Graded SAND w/S1lt (SP-SM)t I 12/IS2, .. I R-1 •I IH·-,2"'1"'."..,.,"'1.""011@ :~~~f~:n;~Qv~r~wn, moist, fine o coor-se groined •c I 121152 I '1 R-1 

81 
- becomes yel l owish brown wi th fine gro i ned sand 

I 19 1 35 S-2 

78 
I 50/127 I 35 s-• 

'l 

'.'l: 

75 
I so111-1 I 61 •-• 

·( . 
I 52/152 I 35 s-• 

.. 
I REf/51 I 61 R- 7 

-- 111.21@ 

-· I 9.21@) 

19.61 9.&t@ 

·- 112.•@) 

-- I 

Poorly Graded GRAVEL IGP). 
dense, brown, moist, with I lttle fine to coarse 
sand, fine to coarse grovel 

Poorly Graded GRAVEL w/SI It and Sand (GP-GM), 
very dense, brown, molsT, fine To coarse sand, 
fine to COOl""Se Qr"OV& I 

Poorly Graded SANO w/SI It & Grovel (SP-SM), 
very dense, yellow brown, moist, coarse sand with 
medium size grovel 

I 21 I JS I S-2 
·o 
• I 

,.-""'s""21",-=cs2,,..,1""'&"1""""T1"'•'""-"'"1"'··c1Hr.,.=-.-.,, ....... 1"'.,,,1·@,S) 

•I 

I 551152 115 I S-4 C 
•I 

·c 
,~~,.~,=,~o,~,-.-,~l~R~-~5•, I ns-,~.~.51~,.~.~e1@ 

•c 

Wei I Graded SAND w/Si It (SW-SM) 1 I 50/140 135 I S-6 
very dense, brown, moist, few f i ne to medium size •c: 
grovels •I 

s.11@) 
·D· ~ i,<; ~ ~ tL....!li..• 

06/11/ 

Pocrly Graded GRAVEL w/Sand (GP)' .·c 

2 
7 2 :dY ~e~~e bi ir~~ Ze w;tov:: ne groi ned sand ond 1.--,5~0~,.~,~,~,~,""""T1~,~-~1,, 1 

I RE.F/51 I 35 s-• 
·I 

-- I 10.31@) 

•d 

I REf/76 I 61 -- •I 

~ ~~~1, Graded SAND and GRAVEL w/Sl It (SP-SM / '~"'-'-"-•-1~'-•-•~I_R_-_,<~ 

~ ;;:~, ~e~r~~ i~~~e I wet, fine to coorse sand and •c 

LLJ No somp I e recovel'"'y . • E 

-- I 10.11@ 

- sand becomes fine to coor-se 

- traces of Droken gron i t i c cot>b I es 
- becomes dense 

- becomes very dense 

Poor l y Graded SANO w/Si It & Grave l (SP-SM). 
very dense, ye l low i sh brown, moist, med i un size 
grovel 
- Hord dr i 11 i ng through cobbles to E l . 71.9 m 
- sampled and co l lected in plast i c bag 

- odor observed 

- tlard dri I I I ng In granitic cobb l es 

01sTI COUNTY I ROUTE I 
K I LOMETER POST ISHEETI TOTAL 
TOTAL PROJECT No I SHEETS 

LA I 101 I o . 611 . 4 I 32s I 326 

" GEOTECHNICAL PROFESSIONAL 

.:; 
IU 

PLANS APPROVAL DATE 

6-7-04 
(I. No._~,E~~•-•4~ 

Exp, JI i':i 
Ttw Sfate of California or its officers or ogent~,ci '" •1... 

0 

Sl>a/1 not /Je responsible for flie accuracy or ">:, ¢~ 
cc,r,let,nes:, of electronic copi es of this pi on sheet. ~ a, 00.11° 

METROPOLITAN TRANSPORTATION AUTHORITY 
ONE GATEWAY PLAZA 
LOS ANGELES, CA . 90012 

EASTSI OE LRT PARTNERS 
707 WILSHIRE BLVD . SUITE 2900 
LOS ANGELES, CA 90017 
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81 

78 

75 

72 

-::E 
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z 
0 -I-
<t 
> 
w 
_J 

w 

•o 

•I 
-- I 10,11@) I R.Ef"/0 I 35 S·9 

~ h 9 Cobb I es encountered ot EI • 69. 7 m. •, -~-----------t"-':tf!'l----------------------------------;::;;;;;:;;;:::;:;;;;'="'t~fl;:;;;;:;;.;;----::::::;;;;,;,;;;,::::;;:;;;;;::;;;;:;;;:;;::;;;;::::::-=---------------------------------~~ 
I 50/102 I 61 I R-9 1- 9.9 I 59.61@ ~EDRotK ~U~NfE )ORMAT ION ( Tol: 

f;9 

I 54 I 35 

66 
I REF /133 1 61 

I 50/127 I 61 

I 53/152 I 35 

60 
I 52/152 I 35 

I REF"/0 I 61 

57 

PROFILE 
VERTICAL SCALE: 1:100 

HORIZONTAL SCALE: NONE 

~ 
S-1 - --168.7/~ 

= 
R-1 - -- I 2a.•1@ 

§ 
•-• - 13."130.71~ -
~ 

s-1 - - - I 3S.6l@ 

~ 
s-1<1 -- I 4'2.51 

-----= R-1 -- I 21.51 

06/11/2002 

eEcs~rK ~U~NY 1PBMAPPN 11°1, las c S LMH -toot S I Ty CLAY (CH), 
hol'"'d, dork ol 1ve, mo 1st 

PP Su > 215 kPa 

Elastic SILT f~H) to Fat Silty CLAY (CH), 
hard, dork ol 1ve, mo 1st 

Bottom of Donng ot El. 59.2 m 
Groundwater encountered aT El. 73.0 m 

~ 
I 5◄/152nn I 35 I S-1 ....__ -- I ◄6.01 

= 
I 50/lilrm I 61 I R-1 ....__ 1",61 51,fl~ 

§ 
I 51 I 35 I s-1 r----

I 50/102 I 61 I R~1 r--

06/12/2002 

Borehole bockfl I led with grout, cold asptlalt patched, 

1ast1c S L MH , 
hard, b l ack o li ve, mo i st 

LL = 78, PI = 21 
PP Su > 215 l<Pa 

Bottom of boring at El. 62 , 3 m 
Groundwater encountered at EI • 72 . 8 m 
Boreho I e bockf i I I ed with grout, co Id aspho I t pctched . 

66 

60 

57 

PLATE 4 
Ai I dimensions ond elevat ions ore in meters except os noted 
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BENCHMARK 
ESE-252 CALTRANS SR 98-146 
fO CAL TRANS BRASS DISC IN EAST 
SIDEWALK OF ALAMEDA ST, 0/C ANO 
ROUTE 101 

NORTHING: 561498. 646 
EASTING: 1978051.044 
ELEVATION: 83 .920 m 

Horizontal Dotun: NA083 1996.35 EPOCH, Col lfornio 
Stote Pl<Jbe 1011<1 s. 
Vertlcol Ooh.a,: NAVO 88 N)Ut.l 

" 

-501 
7 ... 

a, 68 EB 32-t-68,U 
+' ,1 El•" 91.672 ...... 

.lt. 
u 
0 
L ..... 
CD 

0 uJ 
+ .,_ 
~o G-508 .o:: 84 ~E • .. V,.., v,.,, 
,- WWJ - if~ 1il'.f:f<M I l : -

H Poorlr Graded SANO w/Si It (SP-SM) and Silty SANO 
(SM) ,ntert>ed<led, 
nediun dense, olive brown, mist 

81 Note: hand auger to 1,8 m. 

I 2 8 ,~, S-1 -- ,._9 1wA) 

78 
41 ,~, S-2 -- I,. 1GS) - dense, I ight brown, noist 

I 15 161 IR- 1 6. 7 15. 6 I 
- becomes med i un dense to derase, I ight o l ive brown 

75 
I 50 I5~ IS-3 -- I4.61WA) - becomes ver'"'y dense, I i ght brown 

I 58 I 5~ IS-4 -- 18.CJ 1GSl.. ...... nn 73 •9111 • very dense, 110ist , olive brown 
,_, --· ..... 

::,; 72 I 50 I5~ IS-5 -- 16.o 1csJ Silty SAND r /Grovel ISM) , 
very dense, brown, wet 

z 
0 I 50 I~~ IS-6 -- 11 2.51 - beeomes gray, med i un coarse, grove I to O. 02nn 
I- . ... 
> 
LU _, 
LU n9 

I 50 I~, IS-7 . -- 11 4 .61 

. 50 I~, S- 8 - - 46.2 ,cs) 
fEDBPC~ e~EWE EQBMAIIQ~ (Tp) : 

§ 1ost1e Ill ~ , 
hard, dork gray, moist 

66 I 50 135 IS-9 ~ -- 136.81 

I== 
I 50 161 ll-2 - 1.9 144 <lpP) PP Su > 215 kPo 

g 
n3 I 22 15~ '1:- 10 - - 133 .0IGS) 

=== 
I 11 161 R-3 1.7 I35 . 71PP) pp Su > 215 kPo 

~ 
60 I 50 I 5~ '6-1 1 -- 135 .91 

= 
I 20 lbl ll-4 -- 1'!0. /1 

= 
10/05/2002 

57 I 50 I~~ IS-1 < -- 144.1 I 
Bott011 of baring 01 El. S7 . 5 It. 
Groundwater encountered at El . 73.9 It. 

PROFILE 
VERT I CAL SCALE: 1 : 100 

HORIZONTAL SCALE : NONE 

PLAN 
SCALE : 1: 1000 

Co/trans ro, /IJ.5 0 ~-b silt:! lo get lo /IP •eb ;'le, qo I<); ttrf):I t.,,~J<Jc.. y,V O I ST COUNTY ROUTE KILOMETER POST SHEET TO AL 
TOTAL PROJECT No SHEETS 

G-511 6_ 

rr~ t Bent 9 

,#},.$ 
~ 

~ Ill ...... 
/fl. 

Ii 

/

1 1ent 1 Ee J&i-01.212 

Ele.., ~8.35 / L.,_ G-510 1 ...,, 10 G-508 
~ F I Hln90 7A G-S08 " 

') (ri;:' - )ll,'I "---- • 

~ ,,. 

07 LA 101 0 . 6/ 1 . 4 326 

GEOTECHNICAL PROFESSIONAL 

6-7-04 

METROPOLITAN TRANSPORTAT ION AUTHORITY 
ONE GATEWAY PLAZA 
LOS ANGELES, CA . 90012 
EASTSIOE LRT PARTNERS 
707 WI LSHIRE BLVD. SU ITE 2900 
LOS ANGELES CA 90017 

N 

"' +.,, 
"' u "'0 G-511 L ..... 
0 84 

e, ev °'. 5 m .,,•.:; 
~ 

~ ~ 5 81 

~ £ 78 

~ 
c_ 

75 
~ 

' ' ' ' 0 
I ' ' I 

I FRICTION RATIO (XI TIP BEARING (lf'o) ◄O 
o,n,102 72 

n9 

66 

n3 

60 

57 

326 

z 
0 

1-... 
> 
LU _., 
w 

PLATE 5 

:, .... 

,, 
::; 

~~ :: .. -~ <t 
~ 0 ~ %~ .n ... ~ .:), 

All dimensions and e levations are in met ers except as noted 

~~ ~ ~ 
u rr ! ~ 
► O ,!i l--------------..-----,,....-----------.... ----------,.-----------.--------------,,---------------r-==~~r---------------------------------14, r -' : ~: i. ~ ORAWN BY K . FERNANDES N. NGHIEM PREPARED FOR THE o. YAVORSKY BRi;;;;;~ EAs1s10E LRT PROJECT BRIDGE ovER HWY 101 .. 
.,, ·.: DESI~~ , "•"••• 1----~-------------i FIELD INVESTIGATION ev , STATE OF CALIFORNIA PROJECT E•'CINEER KtL-~TER POST 

L8
_..:~:.l~l-:5t_~_..L_..L~~•~El~]-o~~;Jo!!AT!!E=======LCH_E_CK-ED- BY1cs-~sCS!H!!;E.:!_Y!:!,H 1!!N!£G _____ LOA-TE_'======-L----...... ....,...J~D:E~P A:,:R:.:,T;,M:,:EN:,:T_::;OF;....:.T:;:RA:,:N::;S;..:PO::,:R:,:T.:.A~Tl;_ON::+-~~"~------➔--..:.1 .:.. 0::_7:.....L.:L:..O:..:G:_ __ O:.:.F""'T"L ..:_T~E;::S::T~==B~::OI~R=l=N=~G::S::;::s:~H=E=~E::T::::;:5::::::r::o~=F:::::~5=~:::j 

GE:Ol ECHNICAl LOG or 1EST aoAINCS SHEET ( t,£TRJCI {REV 2/1/00 ) OAICIHAL SCM.E IN MILLI METERS cu 07225 OISR£(WU) PAINTS 8£.ARINC r ~ 
, .,. REO<JCEo PLANS 10 20 ,o •o so ,o 10 ao .. 100 EA 1199U1 EARLIER REYlSlON o•TES - , 61 61 

, I I 061 .agr 





July 2016 Link Union Station 
Preliminary Geotechnical Report 

Existing Geotechnical Boring Logs 
City of Los Angeles, 1993

1-)~ 
©Metro 



July 2016 Link Union Station 
Preliminary Geotechnical Report 

(THIS PAGE INTENTIONALLY LEFT BLANK) 

1-)~ 
©Metro 



~OG OF TEST BOR~NG 

PROJECT: 140-4046 DATE:Nov. 18, 1992 
BORING NO.: 1 ~ ELEV.:265' 
BORING LOCATION: 124' W/0 N. M~ers St. & 76 .. S/O SCF E. 1st St. 
DRILL RIG TYPE:CME-75 HT using s· diameter hollow ~tem augers 
DRILLER:Cooksey L0GGER:C. Kunesh ENGINECR:Ye~/Adams 
DEPTH TO STANDING WATER:none DEPTH TO WATER SEEPAGE:none 

uses ~leld Descrlptlon 
5141,d~.d Pal. Rudlng::s 
l..e1. r.• ✓ Znd Ei" " a-d &• 

265- -e 
. .. 
. .. 
. -
. -

c641- -!5 

-. 
-. 

• C 

.!55- - 111 

. -

.. 
. .. 
- -

2Slil- -ts 

--
• C 

--
--

Z-15- -211 

-. 
.. . 
--
- -

2◄8- -zs 
. -
-. 
. . 
.. 

23S- -ae 

.. 

.. . 

' .. 

. . 

' . . . 
,:, I ••• n 
'-:~ !; ': ~ .. .. . -- .. 
'"'i f '.'lo" 

~ :~ : . --~ 
~~ . .. . 
:t J -: .... ... 

::~ : ": 
•,:' ... 

: : ~ 

.. ~ 

. . 
. . 
. . 

~ 

. ' 

9 ✓ 6 ✓ 9 

- ·sf.l.:. .. c.T91-if."l:iro·wii··t·o .. ra·.;~···weiT·9,.·a'dec:f' sari.if.. s ✓ ;, , 111 

SM with sllt, granltlc gravel and 
cobbles. Dry to moist and dense. 

- ·sp.:.: · L' i 9 I-ii .. 1:,;: .. ·w;; · ·i.; · · 1;.;:,; "iici ;;;.: r~· · f:iroi:i ~,r · s a,;·,r :i.11 , H , HI 

SM with stlt and 9rav@l. Gravel content 
ranges from 8% to ~cY.. Mo\st and 
dense ta very dense, 

J9 , 39 F 19 

________ CITY OF LOS ANGELES - STANDARDS DIVISION _______ _. 



,, 
_OG OF TEST BOK_NG 

PROJECT: 140-4046 DATE:Nov. 18, 1992 
BORING NO.: 1 • ELEV.:265' 
BORING LOCATION: 124' W/0 N. M~ers St. & 76' S/0 SCF E. 1st St. 
DR!LL RIG TYPE:CME-7S HT using 8" diameter hollow stem augers 
ORILLER:Cooksey LOGGER:C. Kunesh ENGINEER:Yew/Adams 
DEPTH TO STANDING WATER:none DEPTH TO WATER SEEPAGE:non~ 

FleJd Description 
Si-Gndv-d l"l::n. R"4411'1p 
1•~ 6", Zlld 6" ;- !lr-d 6' 

235- -!t . 
. ~ 
• I-

. ~ 

. .. 
2111- '-,IS 

' .. 
. ~ 
.... 

. 
·• ~ 

.. . . 

T 

SP- Ll9ht brown ~0 tan poorly graded sand 
SM with s I lt cvid gravel. Gr-ave I content 

ls ~1 Y.. Moist ~nd dense to vcr~ 
dense • 

No Water 

19 ;- S1 , « 

:sa es·, - ;' -

._ _______ CITY OF LOS ANGELES - STANDARDS DIYISION -------""""' 



PROJECT: 1 ◄0-4046 

BORING NO.: 2 

_QG OF TEST BQ~_NG 

DATE:Nov. 13, 199~ 
... E:LEV. : ~50' 

BORING LOCATION: WIS L.A. Rlver channel, below 1st St. Bridge 
DRILL RIG TYPE:CME-75 HT using s• dlameter hollow stem augers 
DRILLER:Cooksey LOGGER:C. Kunesh ENGINEER:Yew/Adams 
DEPTH TO STANDING WATER:nan~ DEPTH TO WATER SEEPAGC:none 

ELEYf\Tiotl 

DEl"T1t 

2:Se - -e 

... 

. . 

... 
215- -:5 

.. 

. . 

. -

. -
24•- -1• 

. -

.. 
. . 
. . 

.... -
.. 

uses ~leld Descrlptlon 

- · ·· · · · · r~·· · ·p·cc:· ·· ·· ·· ...... · · · .. · · · · · · · · · ······ · · · ..... · · · .. ·· · ··· 
- s~.:.-- a-,:.·0un··1;0 .. rus·t----h,:.0~,i-po0·,:.·ty···9;.:ac1~cr ·· · 

SM sand wlth sll{ and gravel. Gravel 
content is 29%. Holst and dense • 
Encountered granitic cobbles from 4' 
to 10'. 

- Gw.:.-- ~,:.·o;.;·· 1:ci··rus·ty .. l:ir·oi.in .. ui i!l t" 9·,:.-ac.1i:c1 ... . 
GM gravel wlth slit, sand and gri!lnltlc 

cobbles. Siilnd content ls 31%. l'bist 
and dense . 

Ne w .. i.,,,-

S~d..-d Pi:r,. RNdln!f" 
L•1 6" ; Encl Ii" / 3rd 6' 

________ CITY OF LOS ANGELES - STANDARDS DIVISION _______ _ 



PROJECT: 140-4046 
BORING NO.: 2A 

_OG OF TEST BOR NG 

DATE:Nov. 17, 1992 
.. ELEV. : 250' 

BORING LOCATION: W/5 River channel~ below 1st St. Brldg~, 17' M/0 T.H. 2 
DRILL RIG TYPE:CME- 75 HT using s• diameter hollow ~tem augers 
DR!LLER:Cooksey LOGGER:C. Kunesh ENGINEER:Y~~/Adams 
DEPTH TO STANDING WATER:none DEPTH TO WATER SEEPAGE:none 

zse--e 
• i. 

. -

.. 

. . 

. . 

. -
--

[4 .... . ~ ~ . 
. . .. 
.. . . 
. ' . . . 

. .. 
. . . . .. . . 

~p;--

Field I)eQeriptlon 

- .. ... .. f2''. 'p'ct:"·. . ... .. .. . . . ... .. .......... ........... .. ...... . 

- sp.-: · e"roim .. ~i:i--..:us·tij .. broiiiri" j.ici0·,:.·1~;-9r=aaed° .... .. 
SM sand with sllt and 9rovel. Gravel 

content ls about Z9~. Molst and 
den~e. ~ncounter@d cobbles from 4' to 
8 •• 

Ne Wi:i.ti:-r 

S1-d41'd l'l:n, Rer.411 n~ 
ht 6" -' 2nd 6" ,, 9.-d 6' 

.._ _______ ClTV OF LOS ANGEL~S - STANDARDS DIVISION --------..a 
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Legend: 

S!;jmbo I: 

f:7 u 

• . . IIlT1l till 
lfFrll 
!Mil 

D 
D 

Not•e1 

Desc::rlptlon: S!:jmbo l: 

Paarl~ graded sand wlth gravel. Trace 
of s 11 t. 

Wed I graded sand 
with slit, 9ranltlc gravel and 
cobbles. 

Poorl~ graded sand 
with silt and gravel. 

We 11 graded 
gravel wtth slit, sand and granttlc 
cobbles. 

R!!presentatlve 
sample Cdlsturbed) 

Depth to perched water 

D'escrlptton: 

PCC. 

Water at depth indicated 
during drllllng 

Rl9 refusal or 
end of borlng 

1, Exploratory borings were drilled on November 1a, 17, & 18, 19~~ wlth a 
CM~-?~ HT drlll rig using e· dla~eter hollow siem augl!rs. 

2. Free water ~as not encountered during the drllllng of thls project. 

3. The borln9 locatlcns and elevations were provided b~ Geotechnlcal 
Services. 

4. Abbreviations used on logs: HT• high torque 
N/0 • north of NCF • north curb face C/L • center line 
S/0 • south of SCF • south curb face BCR • begln curb return 
E/0 • east af ECF • east curb face PL• property line 
W/O • west of WCF • west curb face ELEV. • elevation 
OVA• or9anl0 vapor analy~er LEL • lower explosive limit 
AC• asphalt concrete PCC • Portland cement concr~te 

S. A maximum blow count valu~ of 75 per 6 Inch lncrement was us~d ior 
the Standard Penetration rest. 

Project No. 140-◄046 ._ _______ C!TY OF LOS ANGELES - STANDARDS DlVlSION _______ _. 



U.P.R.R. TRACKS 

j i \ t{(( l, 
1
1, , LU-~dJ:i::--==--::::-==--=====~=;;==cJ 

l LlJ 
I l I I 

Project Title 

1ST ST. 

BRIDGE 
Q_ 

. 
~ TOP VrE'l'f . 
,.l 

SIDE VIEW 

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

0 0 

~o\ 'f o 
~~o\• 

CITY or LOS ANGELES 
DEPARTMENT OF GENERAL SEltVJCE 

STANDARDS DIVISION 

TEST BORING LOCATIONS 
Lal> N~40- 4046 Ret, No, OGS?jl 

Dale: 3-J. 9 - 90 

CADD DY R.B, 



LOG OF TEST BORtNr 
LAB. NO.: 140- 4046 PRuJECT: FIRST STREET VIADUCT OVl:.R L.A. RNER-SUPPLEMENTAL 

BORING NO.: 3 ELEVATION: 265' DRILLING DATE: January 21, 1993 
BORING LOCATION: 25' N/0 NCF 1st St. frontage road & 46' W/0 EC~ Center St. 
DRILL RIG TYPE: CME-75HI' using g• diameter hollow stem augers 
DEPTH TO STANDING WATER: none DEPTH TO WATER SEEPAGE: none 
DRILLER: Cooksey LOGGER: C. Kunesh ENGINEER: B. Adams 

EtEVATION / SOIL SVMSOLS, 
SAMPLER SYMBOLS uses Fi~d Description Moisture Density 

% Pct Dl:P'TH lftl AND BLOWSnNCHES 

265 O 

255 10 14/12 

20/12 

250 15 26/ 12 

10/12 

245 20 

240 ZS 

235 30 

230 l5 

............. _1_(:>.~ -~~-~;-'.~~~-t -~ .S.~. Cl?~~~~- ... ...... . 
SM Brown silty sand. Few gravels and red brick 

fragmeut.s. Fill material to 2.5'. Moist. Color cbaoges 
to light brown at 2.5'. 

·········· ..... , . .. •· ··- ····· . . . . ......... 
ML Brown silt. Little amount of day. Moist and firm, 

... .. .... . . . . . ··· • 
SW Gray well Pr.uled sand. FeW granitic gravel. Moist and 

dense. Moisture decreasiDg with depth. 

Encountered a J • leosc of poorly graded gnve! with 
sand at lS'. 

. . . 
ML Brown-gray silt. Little to some fine sa.nd. Moist and 

finu. . ··········· . ... . . , .... ....... . . 
SW Gray-brown well graded sand with silt and gravels. 

Gravel is granitic. Moist and dense. 

Encountered a I' poorly graded saud leose at 22 •. 

No Water 

CllY OF LOS ANGELES - STANDARDS DIVISION 

6.3 107 

3.7 11 6 

2.s 120 

16. t 98 

2.6 119 

7.6 101 

3.2 118 

3.1 115 

2.1 126 



LOG OF TEST BORINr 
LAB. NO.: 140· 4046 P~vJECT: FIRST STREET VIADUCT Ovc.Jl L.A. RIVER-SUPPLEMENTAL 

BORING NO.: 4 ELEVATION: 265' DRILLING DATE: January 22, 1993 
BORING LOCATION: 7' W/O C/L N. Myers St. & approx. C/L 1st St. frontage Road 
DRILL RIG TYPE: CME-75 using s• diameter hollow stem augers ~ 
DEPTH TO STANDING WATER: none DEPTH TO WATER SEEPAGE: none 
DRILLER: Cooksey LOGGER: C. Kunesh ENGINEER: Zadoorian 

ELEVATION/ SOIL SYMBOLS, 
SAMPLER SYMBOLS uses Field Description Moist\Jre Density 

% Pc.f CEPTH 1ft) AND BLOWS/INCHES 

265 0 

260 S 

zss ,a 

zso 15 

245 20 

240 ZS 

235 30 

·sii.1······ ··.~.:.A.f.~.~~-~1.~.~ .~1~.'?1::i:........ .. . . ........ ···· 
Brown silty sand. Few gravels and Rd brick 
fmgmeacs. Fill material. Moist. 

Encountered l' Jcose of well iradca gravel with sand 
at 12.S'. 

No Water 

CITY OF LOS ANGELES - STANDARDS DIVISION 

2.9 127 

1.9 123 

2.8 125 

2.5 118 

3.0 127 

1.7 135 

2.4- 112 

2.9 124 

2.1 132 

I 
I . 
I 
I 
I 
j 

I 
' I 
I 

I 

l 
I 
I 
i 
l 
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LOG OF TEST BORING ql(0230C)f/2._ 
LAB. NO.: 140- 4340 PROJECT: PIPER TECHNICAL CENTER -----------------------------80 RING NO.: H-2 ELEVATION: 280' DRILLING DATE: 07-14-94 (CONTAMINATION} 
BORING LOCATION: 188' S/o and 13' W/o Northwest comer 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 uses 

DEPTH (hi AND BLOWSnNCHES {PPM) Field Description 

280 0 

275 5 

270 10 

265 15 

260 20 

255 25 

250 30 

245 35 

5/12 0 

3/12 0 

10/12 0 

14/12 0 

20/12 0 

: : ~::: ::::::. :---~-~ -~~-P~Y~~~t .. i~. f~_ir ~<?-~~-i.t_i~~-- ___ . ___ . _ .. ..... . ... . .. .. _ 
--..~~~~gra".~~-~--.................. . .............................. .......... . 
FILL MATERIAL To 15'. Light brown poorly graded sand 
with some silt and a little gravel. Moist and loose to 
dense. Encountered 2' silty lens~ at 15'. Encountered 
coarse gravel and small cobbles at 20'. Encountered 
silty sand at 25'. No petrochemical odor. 

..... •...... .... ........ . . . . . . .. ' . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .... ' . . . . . . . . . . . .... .... ......... -.... . 

No water 

CITY OF LOS ANGELES - STANDARDS DIVISION 



LAB. NO.: 140- 4340 
LOG OF TEST BORING n, I~ D2-3 o H 12. 

PROJECT: PIPER TECHNICAL CENTER'-/ 'f 
BORING NO.: H-9A ELEVATION: 280t DRILLING DATE: 08-31-94 (CONfAMINATION} 
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 

i ELEVATION' I SOIL SYMBOLS, I SAMPLER SYMBOLS 
~ DEPTH (ftl ANO BLOWS/INCHES 

I 280-,-0 
1 

= 
I -

275 --5 

-

210 - .... ,o 

265 --15 

! ,,, __ ,, 

250 - r-30 

245 -,-35 

-~ ':..' .. 

I' I ~ .. : . 
. , 

~-. 

•;, 

40/12 
-

16/12 

OVA 
(PPM) 

7 

8 

uses Field Description 

····· ··· ····· ·•·•··············· ·· ·· ···· ·· ·· ·················· ··· ··· ···•· ······ ·· ·•···· ···· ·· ··· ···· ····· ·· · ·• ··· ··· · 
: : : : : : : : : : : : : >4.~ _J\.C:: pay~!11_erit __ i11 _g_O<>d_ ~o~d_i_t_i<>n_._ . .. _. __ .. . .... .. . . . . . .. ... ..... . .. .. . . . .. .. . . .- ·::: · · · · · 

·:_ C::rllS~~. agg_re,g_ate_ ~~ -~~!~. -~~ s~~: .. . . .. .. . . . _ _ . . . . . . . . . . . . . . .. .... . .. . 
FILL MATERIAL. Grayish-brown silty sand with some 
gravel. Slight petrochemical odor from 8' depth. No 
sampling at 5' and 10' depths per engineer present. 
Concrete fragments present from 11' to 13' depth. 
Granite cobble lodged in split spoon sampler at 16' 
depth. Petrochemical odor decreasing with depth. Moist 
and dense. 

.. ·· ·· •· · . ·· · · · ··· · ··· · ·· · · ····· ·· · ··· ··· · · ·· · ····· · ······· ······· · ··· · ·· · ·· 
SP Brown poorly graded sand with some granitic gravel and 

cobbles. Sand color becoming lighter with depth. 
Trace of petrochemical odor present. Moist and dense. 

No water 

CITY OF LOS ANGELES - STANDARDS DIVISION 



LOG OF TEST BORING qL;IJ230//21 
LAB. NO.: 140- 4340 PROJECT: PIPER TECHNICAL CENTER ----
BORING NO.: H-18 ELEVATION: 280' DRILLING DATE: 08-25-94 (CONTAMINATION) 
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 

I ELEVATION' I SOIL SYMBOLS, 
SAMPLER SYMBOLS 

DEPTH (ft) AND BLOWS/INCHES 

·-' 

275 --s 4/12 

270--10 11/12 

265 -t-15 13/12 

---

260 --20 11/12 -

10/12 

.. 
250 -t-30 

... 

.. 

.. 
245-,-35 

.. 

.. 

.. 

OVA 
(PPM} uses Field Description 

........ ' .................................................................... ' .. .. ' ' . .......................... ' ...... . 
·:: ::: ::::: :: :--~~- AC: .P~V~lll~nt_ i~ -~~jr c~~d!t)<>n: .. .. . ... . ... . ............ .. _ ... . .. . ... .... .. . . .. _ .... ·.::: :: · : 

·-.S~<l/g~~~~ ~- ........................................................ ... .... . ... .. . 
FILL MATERIAL. Gray/brown silty sand with some clay 
binders, gravel and a few red brick fragments. Moist 
and fairly loose. Slight petrochemical odor at 10'. 

· · · ··· · ·· · ··· .... . · ·· · ·· · ········ · ·· ··· · ·•• · ·· · · ········ · ··· • · • · ... . . ... . . ... .... , ·········· · ·· ·······-·"··· 
SP-SM Light brown/tan poorly grad~ sand. Moist and fairly 

loose. No petrochemical odor. Encountered some gravel 
at 25'. Sand is becoming coarser with depth. 

-·-
N,o water 

---

CITY OF LOS ANGELES - STANDARDS DIVl~lflN 
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__ 't41lOOOOI~ . 
LOG. OF TEST BORIN~ 

LAB. NO.: 140• 4413 PROJECT: ALAMEDA SEWER REHABILITATION AT LOS ANGELES ST. 
BORING NO.: B-IA 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 

I ELEVATION 'I 
I DEPTH Cft> 

285 -

280 -
~ 

i 

'- 10 

275 -

--15 

270 -

'-20 

265 -

-25 

260 -

T 

+ 
-3G 

; 

.,.. 

255 i 
I 
+ 

~35 
I ... 
I 

250 -l.. 
\ 

.... 
l 

SOIL SYMBOLS, 
SAMPLER SYMBOLS 
ANO BLOWS/INCHES 

I 

I 
I 

7/12 

43/12 

6/12 

~ 18/12 

~ 28/12 

uses Field Description 

-· ·· · · •• ·• ......... ··•··· .. ··•······· ....... ·· • . 

-· ·•··· . --~~- A<; .P8:".'~lllent_in goocl_~on<litio_n: . . . 
FILL MATERIAL. Light brown poorly 
graded sand with some silt and gravel. 
Concrete slurry present from 4.5' to 6' 
depth. 

- ·s·P ......... i>ossiBLE "iii LL ·r-iATERIAt.. i~~~ .. .... . 
existing sewer line. Light brown sand 
with some granitic gravel ,md traces of 
silt. Moist and loo~e. 

- ~it. ...... .. .. Light· g~~- ;i1c· ~ith -~i~;,: · M~i~t -~d -- .... ..... . 
firm. Density increasing with depth. 

;No water. 

CITY OF LOS ANGELES - STANDARDS DIVISION 

I 
I 

I 

Moist. 
% 

3. 1 

7.2 

3.7 

28.0 

23. 1 

Dens. 
Pcf 

122 

116 

111 

96 

104 



Cf41\00002... 
LOG OF TEST BORING 

LAB. NO.: 140- 4413 PROJECT: ALAMEDA SEWER REHABILITATION AT LOS ANGELES ST. 
BORING NO.: 8-2 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' I 
I DEPTH (ft) 

285 -

~s 
I-

280 _.,_ 

.. 
.... , 0 

275 -

-,s 

270 -

,_ 20 ~, 
265 -

-ZS 

260+ 

t 
; 

I 
--r-30 
I 
+ 

"'i 
~35 

"'i -,-

SOIL SYMBOLS, 
SAMPLER SYMBOLS 
AND BLOWS/INCHES 

I 
I 
I 
I 
! 

2/12 

13/12 

17/12 

I ~ 29112 .__._,_.....,_.-;;a 

uses 

- . .. . ... .. . . 

Field Description 

.. ~~- !\.~ .P!!V~rne_~~- in_ 80.<?~ _C()n~itio~'. . . . . 
FILL MATERIAL. Light brown silty 
sand with some gravel. Wood fr-.tgments 
(plywood) present at 3' depth. PVC pipe 
and concrete slurry present at 5' depth. 
Concrete fragments, sand and cobbles 
present from 10' to 15' depth. Moist. 

- · · · · · ·· ···• •· .. ....... ... ...... .. .......... ..... ... .. .. ...... ... .. ... .. · ·· •· 
ML Light green/brown silt with sand and 

clay. Moist and firm. Moisture 
increasing with depth. 

"No water. 

CITY OF LOS ANGELES - STANDARDS DIVISION 
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Dens. 
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KEY TO SYMBOLS 
Symbol Description 

STRATA 

m . 
. 

-. 

[lll]] 

AC pavement 

Silty sand • 

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 

split spoon sampler 

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

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

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

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

s. Abbreviations used on logs: 
N/0 = north of NCF • north curb face NE= northeast 
s/o = south of SCF = south curb face NW = n.orthwest 
E/0 = east of ECF: east curb face SE• southeast 
W/0 - west of WCF = west curb face SW= southwest 
C/L •centerline PL= property line 
AC• asphalt concrete PCC = Portland cement concrete 
OVA~ organic vapor analyzer LEL = lower explosive limit 

RT• high torque 

.. 
LAB NO.: 140- 4046 

CITY OF LOS ANGELES • ~TANDAROi:I rllVl!l:ION 
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.OG OF TEST BORIN~ 
-AB. NO.: 140· -"'45=3~6 __ PROJECT: 1ST STREET VIADUCT OVER L.A. RIVER-SEISMIC RETROFIT 

30RING NO.: H-2 ELEVATION: 2701 DRILLING DATE: 02-15-96 (CONTAMINATION) 
30RING LOCATION: 5' N/o SCF 1st St. (N/s Frontage Rd.) and 481 E/o ECF Sant.a Fe Ave. 
JRILL RIG TYPE: CME-75 using 6" diameter conventional flight augers. 
JEPTH TO STANDING WATER: None DEPTH TO WATER SEEPAGE: None 
)RILLER: Ramirez LOGGER: Redlin ENGINEER: Burnett 

.EVATION 'I SOIL SYMBOLS, 
SAMPLER SYMBOLS 

:>EPTH (ft) ANO BLOWSnNCHES 

--

OVA 
IPPMI 

~ 5/12 0 

65---5 0 

•f-

60 -i-10 0 

55 - .... 15 

4D - .-30 

35 - f--35 

uses Field Description 

6• AC . d" . · ·s·1vi:l',ii°C" ··-......... .l?!'~.~~~.~.~r.~~-!~!l:-':'.-...... ...... .... .. ............ , ......... ......... -···-• .. -· 
Light brown silty sand/sandy silt with some clay 

SP 

binders. Sand is fine in texture. Moist and firm. No 
petrochemical odor. 

Li1:ht tan sand with a little silt md gravel. Moist 
and dense. Sand is becoming coarser in ~tun, with 
depth. Gravel content ia increasing with depth. No 
petrochemical odor. 

No free water. 

CITY OF LOS ANGELES - STANDARDS DIVISION 



"G OF TEST BORING. 
LAB. NO.: 140- ...;.;45=3=6 __ 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: C:ME-75 using 6" diameter conventional flight augers. 
DEPTH TO STANDING WATER: None DEPTH TO WATER SEEPAGE: None 
DRILLER: Ramirez LOGGER: Redlin ENGINEER: Burnett 

ELEVATION/ SPIL SYMBOLS, OVA 
s.-.MPlcR SYMBOLS uses 

DEPTH lftl ANO BLOWS/INCHES !PPM) 
Field Description 

2.70 0 

265 5 

260 10 

255 15 

250 20 

245 25 

240 30 

235 35 

7/12 0 

9/12 0 

12/12 0 

°sM. ·····• ··.~~.~f:J?&.".~~~.~-~!'.~~}!!-~.· .. , ............... ............................... ·······--
FILL MATERIAL. Light brown silty sand with some clay 
binders and a trace of gravel. Sand is fine in texture. 
Moist and firm. 
Encountered some red brick fragments at 2.S' depth. 

. . . . . . . . . . . . . . ............................... ~· .... .,•, .............. ' ........... -............ ~ .. ............................ . 
ML u,ht broWll sandy silt with some c1ay binders. Moist 

and firm, No petrochemical odor • 

. . ~ ....... -. . . ......... ................................. -.............. -............................. ' ................... . 
SP Light tan sand with some grave]. Moist and dense. No 

petrochemical odor. 

No free water. 

Used break down mast under bridge. 

CITY OF LOS ANGELES - STANDARDS DIVISION 



_...QG OF TEST BORINC:. 
LAB. NO.: 140- 4536 PROJECT: 1ST STREET VIADUCT OVER L.A. RIVER-SEISMIC RETROFl1 

BORING NO.: H-5 ELEVATION: 275' DRILLING DATE: 02-15-96 (CONTAMINATION} 
BORING LOCATION: 45' W/o ECF Myers St. and 531 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, 
SAMPLER SYMBOLS 

DEPTH (ft! AND BLOWS/INCHES 

275 0 

10/12 

270 S 12/12 

265 10 17/12 

260 1S 

255 20 

250 25 

245 30 

240 35 

OVA 
{PPMI 

0 

0 

0 

uses Field Description 

· ···· ··· ·· ... ·. 6• AC n11vmnent in nnnr condition. . ...... . SP .......... .;-:-.............. r.-:-.-: .. ..................................... ........................ . 
light brown/tan poorly gaded sand. Sand is fine in 
rexture. Moist and dense. Sand is becoming coarser in 
textwe with depth. No pctwchewical odor. 

EnCOWJtered gravel and small cobbles at 10' depth. 

No free water. 

Used break down mast under bridge. 

•1 ·, 

CITY OF LOS ANGELES - STANDARDS DIVISION 



.~G OF TEST BORING 
..AB. NO.: 140- __ 45 ___ 3 __ 6 __ PROJECT: 1ST STREET VIADUCT OVER L.A. RIVER-SEISMIC RETROFIT 

30RING NO.: H-4 ELEVATION: 275' DRILLING DATE: 02-15-96 (CONTAMINATION} 
30RING LOCATION: 28' S/o SCP 1st St. (N/s Frontage Rd.) and 1041 W/o ECF Myers St.- under bridge 
)RILL RIG TYPE: C:ME-75 using 6 11 diameter conventional flight augers. 
)EPTH TO STANDING WATER: None DEPTH TO WATER SEEPAGE: None 
)RILLER: Ramirez LOGGER: Redlin ENGINEER: Burnett 

.EVATlON / I SOIL SYMBOLS, 
SAMPLER SYMBOLS 

'.)EPTH (ftl AND BlOWS/lNCHES 

75- -o --

9/12-

70- 1-5 ·10/12 

65 -1- 10 17/12 

. 

60-1-15 

55 - ... 20 

SD - -25 

. 
.. 

45 - -30 

40--35 

OVA 
IPPMI 

0 

0 

0 

uses Field Description 

:tc:ij{::: ::.~::~£e~~~:~:~~:~~~!R~:::::::::::::::::::::::::::::::::::::::::::-::::::::.:::::::: 
- POSSIBLE Fill. MATERIAL (due to ptC$eOSC of disturbed 

.... ... ........ soil matrixd)andLlght b~wn ~~lty cMlay!clayey !~ wiN"th ·- ···· .. 
SP ·.somo san gravo.i poc ... ot.s. oist and UJ UL o : 

~~-~ .'?r.• ...................... ............... ........... ... ·• ............. ... : 
Light brown/tu SaDd with some gravel. Moist aud deuse. 
Gravel content js ioc:;easing with depth, No 
petrochemical odor. 

Encoantei:ed small cobbles at 10' depth. 

No free water. 

Used break down mast under bridge. 

CITY OF LOS ANGELES - STANDARDS DIVISION 



.OG OF TEST BORIN~ 
LAB. NO.: 140- 4536 PROJECT: 1ST STREET VIADUCT OVER L.A. RIVER-SEISMIC RETROFI1 

BORING NO.: H-3 ELEVATION: 271' DRILLING DATE: 02-1S-96 (CONTAMINATION} 
BORING LOCATION: 59' Flo 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/ 

DEPTH Cit) 

0 
270 

5 

265 

,a 
260 

1S 

255 

20 

250 

25 

245 

30 

240 

35 

SOIL SYMBOLS, OVA SAMPLER SYMBOLS 
IPPMI AND BlOWS/INCHES 

4/12 0 

3/12 0 

6/12 0 

uses Field Description 

• · ·· · · · · · · · · · •• .6 • AC navement in nnnr condition. .· · · · · · · · SP-SM ········· ,:;;--.............. r::-.-: ••••. •• ·• ........ •· .. •• ........... . · ...... ·•••• .. ·• .... ·•·•••••• 
POSSIBLE FILL MATERIAL (due to low blow COWll aDd 
Jocatioa near bridge footing) Light brown FJ"IY 
graded sand with some silt and gravel. Moist and loose. 

Encountered some small cobbles at 7' depth. 

No free water. 

Used break down mast under bridge. 

CITY OF LOS ANGELES - STANDARDS DIVISION 
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GEOLOGIC UNITS 

GEOLOGIC EXPLANATION 

SYMBOLS 

YOUNG ALLUVIUM (Granular); Includes cleeo unds. allty sands. gravelly sends. sandy gravels, and locally 
contains cobbles and boulders. Primarily dense. but ranges from loose to very deose. 

YOUNG ALLUVIUM (Fine-grained) : Includes clays, clayey sllte. sandy ellts, sandy clays, clayey unde. 
Primarily still, but ranges from firm to hard. 

OLD ALLUVIUM (Granular); Includes clean sands, s ilty aanda. gravelly unds. and sandy gravela. 
Primarily dense, but ranges from medium dense to very dense. 

OLD ALLUVIUM (Fln&-gralned): Includes clays, c layey 1ilts, 111ndy silts. undy clays, and c layey sands. 
Primarily stiff, but ranges from firm to hard 

SAN PEDRO FORMATION: Predominantly clean, coheslonlesa, l ine to medium-grained sands, but lncludee 
layers of allts, allly aands, and line gravels. Primarily dense. but ranges f rom medium dense to very dense. 
Locally Impregnated w ith oil or tar. 

FERNANDO ANO PUENTE FORMATIONS: Clays tone, s iltstone, and sandstone, thinly to thickly bedded. 
Primarily low hardness, weak to moder ately strong. Locally contains vary hard, thin cemented beds 

and cemented nodules . Locally contains gas and oil. 

NOTES 

I) The geologic sections are based on Interpolation between bor ings and were prepared ea an aid In 
developing design recorrrnendations. Actual c ondit ions encounte.-ed durinu construc tion may be different . 

Geologic sectiona are plotted for AR (Outbound) track. 

2) Track alignment plan and profiles are approximate. 

3) Borings projected more than 200· to the profole line were considered in some or the Interpretation of 
subsurface conditions. However. final interpretation Is based on numerous fac tors and may not reflect 
the boring logs as presented on Drawings No . K - 001. 

4) Displacements shown along faults are graphic represent ations. Ac tual ver t ica l offsets are unknown. 

5) Additional mtormat1on on observation wells (OW) and pump wells (PW) , located 1n the Union Station 
vicinity, is presented 1n the repor t t i tled · union Stat ion Area Aquifer Pump Tes t· . de tad 
November 1 t , 1986. 

6) CONTRACTOR SHOULD BE AW/Jflf. Of THE PRESENCE OF COBBLES ANO BOULDERS AT LOWER OEPTHS IN 
THE BORINGS , ABOVE THE PUENTE FORMATION 

TNt ... t,,a, , 10 1r11 Of h U S Dflll· t"G "•1 ■thl ,111 u1c t o 1111 , •• , 1 1dl0Uli" A 
., .... , •• O M I ii( U S o t: • ••T11U1 f o , , .... ,,oa,.a.r,o• • v■tU1 ... ,.. 
TII .Uril~fl'UHOM AD .. INIITlilAflON , VMDIIII THI u■I•• .. AU TIIANl"O•UflO• 
&C f (JI 19'4 , as ••ooco, AIIIO 1111 , ... 111, 1¥' T l'I( Ul[I 0, 1Hl c , 111 1111 f# 
\. 0 1 &lt-tl\.U t0V .. TT 00 c., , I M( ., .... or C,u 1ro,ut1A 

OISIGll(D I Y 

o•••• ,, 

NIA 

'?----
?--
' ---

• • EB 
<D 
e 
0 

Oaologlc contact: 1ppro,dm1t1ly located, queried wllere Interred. 

Fault: appro•lmataly located1 queried -'-• lnferrred, arrow■ Indicate probable movement; attllucSe tn prom, 

11 ■n apparent dip end 11 not corrected for acale distortion. 

Dip ot bedding: from unorlentad cora u~eai bedding attltudu may not be correctly orjented to the plane of the 
prolile, but represent dips to llluetrate regional geologic trends; number gives true d ip .Hi d■greea, •• ancounlered In boring, 

Perchad water level: approximately located; queried where Interred. 

·Permanent water level; aPl)l'oxlmatety located, ~lad wi-e Inferred. 

Boring - CEO (1980 

Boring - CCI/ESA/QRC (1983, 1984 & 1985) 

Boring - Woodward - Clyde ( 1977) 

Boring - Kaiser Engineer■ ( 1982) 
} Se• epproprl•t♦ Woodward - Clyde and l(aiao, 11p0,th). 

Boring - Other (USGS 1977 and varlou■ foundation ■ tudle■) 

Boring - Nuclear Aegul■tory Comml1lon (1980) 

REVISIONS 

1l Add ed 1upplemental borings to p lan and geologic section. 

2) The following data was added to boring logs 

Boring 5 - 1 ; Drill Rig - Failing 150 0 

Boring 5 - 2 : Dri ll Rig - Failing 1500 

Boring 5- 3 : o,m Rig - Fail ing 1500 

Boring 5- 4 : Dr ill Rig - Failing t 50 0 

Boring 5- 5 ; Drill Rig - Failing 1500 

} Borlng1 no l drilled tor Metro Rell Pro11ct. Logs not e v11l1bl1 ,o 
Mt:lrO Roil Tron, ,, Ccn t lJlfa nts' dfKI 

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT '>' RTO 

LA CBD TO NORTH HOLLYWOOD 
UNION STATION 
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B-3 

B.4 SAMPLING ANO LOGGING PROCEDURES 

Logging and sampling were perfonned in the field by the geologist. The 
fol lowing 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 
ha111T1er with a 30 inch stroke. Where the Puente Fonnation was encountered, the 
borings were sampled using a Pitcher-Barrel and Converse ring sampler at 
20-foot intervals. 

The most co111Tion cause for ·loss 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 fonna
tion, and it is difficult to recover an undisturbed sample. Therefore at some 
locations 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 
S~bol T:t:Ee T:t:Qe of Sameler 

8 Bag 
J Jar Selit Seoon 
C Can Converse Ring 
s Shelb:t Tube Pitcher Barre 1 

Box Box Pitcher Barrel, Core Barrel 

Log 
S~bol Drilling Mode 

AO Auger Ori 11 

RO Rotari'. Ori 11 
PB Pitcher Barrel Sampling 
ss Selit Seoon 
DR Converse Ori ve Samele 
C Coring 

CCI/ESA/GRC 
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B-4 

B.4.2 Field Classification of Soils 

All soil types were classified in the field by the site geologist using the 
"Unified Soil Classification System11

• Based on the characteristics of the 
soil, this system indicates the behavior of the soil as an engineering 
construction material.* Although particle size dist:ribution 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 infonnation and the 
physi ca 1 description of the consistency of clays (hand-specimen) and the 
compactness of sands used by the field geologists for describing the materials 
encountered. 

TABLEA-1 Cor-r-ela1'ion of N-Values and Consis1'enc:y/Com?a<:tness ot Soi I Obnined in ffie Field 

N-Y~l~s 1-tand-Speci men ~sisTency I I Co,,,pac-rness N-Va 11.:es 
(lllows/ foo1'l Cc I.iv on I vl (clav Or" silTl 1. I ( sand a'I t·, > (:>lowS/~OOT) 

0 - 2 j,j i I I saueeze btf'o4en fincer-s ..nen :iand is closad Ve!:! sot-:- I I Ver-v loosa 0 - 4 

2 - J E.1si I :z: molded tr, tinS!rs SotT I l L~se 4 - 10 

4 - 8 Mo I ded llv s'T'r"ong ::rr-assunt of ti nears Fit":!! I' I 
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B.4.3 Field Description of the Fonnations 

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

0 

0 

C, 

C, 

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 geology. 

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, 
maximum , mostly , --~-~~ strength; weathered. ----- -------

minimum ............. --' 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. 
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THIS BORING LOG IS BASED ON AELO ClASSIRCATION ANO VlSUAL 
SOIL DESCRIPTION, BUT IS MODIFIED TO INCLUDE RESULTS OF 
LABORATORY CLASSIFICATION TESTS WHERE AVAILABLE THIS LOG 
IS APPLICABLE ONLY AT THIS LOCATION ANO TIME. CONDITIONS 
MAY DIFFER AT OTHER LOCATIONS OR TIME. 

~ Converse Consultants, Inc. 
~ Earth Sciences Associates 
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THIS BORING LOG IS BASEO ON FIELD CLASSIFICATION ANO VISUAL 
SOIL DESCRIPTION, BUT IS MODIFIED TO INCLUDE RESULTS OF 
LABORATORY CLASSIACATION TESTS WHERE AVAILABLE. THIS LOG 
IS APPLICABLE ONLY AT THIS LOCATION ANO TIME. CONDITIONS 
MAY DIFFER AT OTHER LOCATIONS OR TIME. 

~ Converse Consultants, Inc. 
~ _Earth Sciences Associates 
~ Geo/Resource Consultants 
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THIS BORING LOG IS BASED ON RELD CLASSIACATION AND VISUAL 
SOIL DESCRIPTION, BUT IS MOOIAED TO INCLUDE RESULTS OF 
lABORATORY ClASSIACATION TESTS WHERE AVAIi.ABLE. THIS LOG 
IS APPLICABLE ONLY AT THIS LOCATION ANO TIME. CONDITIONS 
MAY DIFFER AT OTHER LOCATIONS OR TIME. 

~ Converse Consultants, Inc. 
~ Earth Sciences Associates 
~ Geo/ Resource Consultants 
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.$uP~l.. GUA!Z. 6oW\ 1'1211 .. 1..1'-lb F1.u10. 
- CDNTIN'-"CO 1"t) Ft\J~l"I !301<.<NC:::, W 11")1 

CU:::PN '<JP.1\..~ Filo"'"' WA7"l:..--CZ. ~~ 
- 611Zibff'I OF e.~ II.I(:, ~UNOl:f.:) 9 Sl , \IJ 1Tl1 

~~" l~ eom,.,,,) 
(1<,,0S) '"'!.i"RW..'O r2" A"-10 i 1

• MAUIINIZ s..orreo 
CA;itvb ,,.. 1't> Go~/IJ ~ 

0-7 ' Nbf-.l 5'-t,TTt;,Q 
7~'o7' M~tNII; ~Loi-n:0 

SIIC.X.Fit.u.o Afloo,-o <.A~N6, wml A~ mrvr!:) 
Sll"'O, ~ll.Ql.'f sou,-,oi.o ~ TO $A .. o 

,/ 
OOto:! Nl> l?,AC.1ti::.1.L 

4 / (p ?.;l:, /o'Y%>) SN!e:ti/0 'll\1(l.-L1Fr" 01:)itl o?M tr,rf oF ~p toru. 

REMARKS 

-"3/3/Bh (17.20) (.OMPl..&i\!D 

Io" Pt t..o1" HoL.e; "To 
\001

1 i'l;:M.0Vta=!.) O12-lL..I.. 

!200~ ANO arr AND 

s~ f2~•"H" 24" 
rlol..G- 1 l>$1~ 6 f~:,S'illl-t

C(1)ve-, ,,r mooi F• ~ 
WITH ~r.:w)\.;9 W1N6,~ 

jb 2-1.\ If 

3/~/&fo (1100) ~mP\..&l'ro 
A Lor lit)!.(; Cto\..i • ouT i,) ilrl 
I'-" c,1r ib 11 o ', ~u«..Ul:O 
Cui /wO A-rrt.C..~ ZJ.1'' fl'IOOIF",~ 

err 
3f5/gt,{isroJ Ai llo' WI~ 
WO!ZN ·2_0" .. M001 r 1 .:0 !31Tj 
rit:RV'1 ~IJ- '21/:> Cl~TTt.."iZ.-
GIZAIJ!::l."->f CD'Q,GI-~ M...WMIJl,M\t) 

IN P11,or ttt>L-li. l LASf 2.1:,' -
~•l:,Y?., O~11.UIV ~ lt-J C,la:l)i;t0Q: 

Sheet ~ of 5 --- ---



THIS BORING LOG IS BASED ON AHO ClASSIACATION ANO VISUAL 
SOIL DESCRIPTION, BUT IS MODIFIED TD INCLUDE RESULTS OF 
lABORATORY ClASSIACATION TESTS WHERE AVAllABLE. THIS LOG 
IS APPLICABLE ONLY AT THIS LOCATION AND TIME. CONDITIONS 
MAY DIFFER AT OTHER LOCATIONS OR TIME. 

~ Converse Consultants, Inc. 
~ Earth Sciences Associates 
~ Geo/Resource Consultants 

Srra:-~ 
BORING LOG 0<.0-:L 

e,3 - tl\4t:> -o<..:, 
MRiC... ? v m? 'T~T / " 

Proj: 0N10N $i1i-iiCN A~~ Date Drilled 2/zt..J -2£; 81.&> Ground Elev. 277 
I i 

,- \ l'.'.:l 1 1 1 

Drill Rig ~11..1r-J& 1soo ~lbf w§\ Logged By t::Miiz. lJrus.r1 Total Depth _-,~,..:....--
. ,-,J ,, #' 1/ 

Hole Diameter '-1 f~ Hammer Weight & Fall --=2;,.::S<~D;;,,_..;::~=--3.=.;;o ________ _ 

MATERIAL CLASSIFICATION 

2 ·-7 I $1L.T - FtLL DAl2~ 0fZDWN 
- ~...;..;;.- ) 

GJZAou~o / "-)TO 0 1..,ve: ~a,-.J> 

um~ F11'Jt:: -1'l;> -M~l.Ud1 

G.!2~'111:l,. /1,tvO :,AND 

,~er I . SAN D"1 . ::)\\ .. T ~ l..1c::,H-r Ot.lVE , 
0'26WN 1 $Or/IE b ;2.A.V 62- ANC 

F1Ne' 5-Ar-J O . Gli!.AOA1l~ ' !='IL.\... 
C01'..)~i . 

q 1-2.81 GtzAva.t. '1 ~NO I 5PtN0"f ~\IE:l

A I\J~1...AjjZ,. "lt:> s u~~Otv!>ZC ~8'.. 
w mt M~tu-..fl TC> COA'2-Ca€" SAM!). 
~ ~,~~ C-1 

REMARKS 

~ F11..L 
c.. 

DR 

K~ 0~ M~'
AT 3.S ' 

~Ei" 12 .s' ~ cA~....:lo 
ADO eo ~ 6Af. o P 

RD ~otn.i~ l2.81J~ 
S712o...)(:. 01211.t- et6 ~ 
AT 111 

V121u. 12-\G::. C.tn\~ 
~Pi::o f~ 1~-17

1 

Sheet __ of 5 



5 rr~ :1,.z. 63-11'--lo-C><.:::, 
Project M 12. T (.. P u IYl p 'TE:5 I Date Drilled 2 - 24 - e,<o Hole No. OW-\ 

MATERIAL CLASSIFICATION 

$ANO'i 6l:2.A\J-€L. -{a:iN11"-lU\::O) 

uJ~,n:;: ANO ~"1 col?;e,l i?;> "V 11"}. 
LOA~ ~NO I Ttz.p.~ Sll.,T" ANO 
Cl..A-'1 

1_ Gl<C>f.)ND !AJA~ AT 25.'7 
Lt!V1::\... TY'h::A&ul2.IZO ~ 1100 "M• ~..i 

~/'3/ f>fo 

28'-30' HNI:: ~AND ANO 11.:r 
~ aA'-f, ,sL.1 ~'Tl. "1 OAMP1 
01'1'2-I' . 6'2-Gl::N J ·~e c,j2e,AN1 '-, 

30 ........ -'"-----------------1 3d-~l ' SANO'i ~VEL-

31 '- 31.:,' £11-T ANO ':=AND'1 ~"\/E:l

lN'il?l?.eii.wom L-~~~ ~ SIL.i" 
A.NO SANO~ ~e:t. , 

5 11-T- .DA&q::,. 6:-Pee-,., 1 ~ lt.A'1 

: ~AIV0'1 6'2A\/e:\..- C.OAll~ 6'>A'let, 
AN() sP,Nt?1 t...im.e FrNE,5 ' "-' 
SANOS ) '611..T 5e-A1V'S 

3ro'- o'l,s' SAND'i ~v_g;,_ 
SANO M./0 G-0-Av~ t.v l'nk 

C..01?>0\..f.S Pr,vo Boui..O~ 

SArvO Aro O 6.?Avf'L "" t 'T'H 
~oee"'~ ,q,-,o Gc:v\.-0 s-e~ 

I.U _, 
Q,. 

::E 
< en 

C-2 

c...-3 

c.-y 

c.-s 

c-

en 
3::::--
oi!o _,-
CCI 

_, ..... 
-10 -o l5 ::E 

Di2 

REMARKS 

DJZII .. \...- Rt b Cl+A"l"fl:tl
A-r 3o' 

Dg 2'' ce>elol.£ ~B"'f 
Jl\.l 0'2-1\JG !=>AMP\...Ci 

D 

~b D12-tu.. ~,<
C.~ AT 3~/ 
V~ Y $TI2.0l'J(? 0 12-1 t..L-
12\<::, ~17t::-a.. ~• -~7 ' 
. - 6o\..>L.De:li?- ~ 

gp VeO-'-( ST'(2.otJf:, DR,u.... 1 
12,\"- ~m:R 3"' . 5 

1 

/rvC'4:.t\;SU\)~ a.~\Si1\N 

~~~ JY'l 6'11:1<,. f4:J',(J 1Nb 
-No CDmGOSi?et..~ 6-A$ 
,it S<JR~Ce. Ae,t,IIE: i,"l-l l,l..l 

oe S~eet ___f:_Of ~ 



63-1140-o~ 
Project mi<TI:.. PuMP T&?!>, 

S1T6"~z_ 

Date Drilled ---=2::...·-=2=--':\.l,..-....;:B:=;..;::;;b;....__Hole No. Ctu- l 

44 

46 

48 

50 

SP 

52 

. ' 54 

56 

58 

60 

62 

64 

66 

68 

MATERIAL CLASSIFICATION 

SAN0'1 6RAVEL - COtvTt~ UE'D 
l"ll!>T11.€{) 14)tt1Tf: /'r.JC ~ 1_ lt..A&15 Su'7f\NbOL, 
it> SuG(i.Q\)N~ 1 ~ ~LT i..)ITI-¼ Cl.A'1 

'-lS.S"::... yq,$',, Gi:2Aya.l-'1 SA.r-lO 
Lll>ri',- 6AA'1 ANO ~t·HlE: 1 CoAfZ.bl'£ 
SANO,~ 9-11..'t', $oN\(.t <:>P-~~ 

GgAI-( > LlmE GJZA\/EL17"l'!4.1£ 511...T, 
me:p11>«1 "Tb Cb~ 6'\..0 

SANO 
,SA,vQ ~ll'l\ lt.>~~D"!:> 

.!i:fl,.0'1 G,P+vrzL ~~ 

MQ:>IIIW\ 1'b ~ !>ANO I 
c.t.A:;TS SVSANfaU\.,~ "TD 5oe,
"2ouNOq;, 

57,5'- (ot,5' G,12A.Vtn-

<:,,l2AVGl-S l.Ol"T't\ .SON\£' M~IV'°'1 
'120 COAO-~e;. SA~.O 

I I 

(ol,S -~'f .!i,''SANO Al\l0 S\l .. T 
DAl2~ GR'=l?:N I F1N~ !,ANO ANO 
S11.-'t"", TP,.A-<,.& C-1.A"'f 

1 
1T.¥r<,.i; ,SWIA\..L. 

Gt2Av~; H2 ::> c,cofZ. 11\l 
:;;/"11"1\~ 

c-

C,-10 

REMARKS 

n'i"I -srl2l:>NC:. .r::atL\, Rl6. 
F-.Y CHA1i'e:2- A'T' L{ S 1 

DR. 

DR., 

RD 

VAfZ.1PtGLG. 0~1..\.. f2,l(.. 
I 

CAA,~ A.-T: 5"2 ,$ I 
53,SJ 5Y 1 

D121u.. ~l ~ CJ+"'~ 
A, s7,s' ANO t,;,t:>' 

l..OsT !)~\U..ltJb 
DR FLUlD Ctl<Cut..A11DN 

STYlaL- Cl;= H'1DfZ.ObEN 
SoL.Pt+I~ IN SArvtPl,.E: 

RO CA v, t-Jb- ~04Z-1Nb 

CA'-J'W Tl:> 7 1 

Sheet -2._ of_§_ 



B3-11Y C> -oeo 
Project Ml2--n- F'l.1M r-> ~ Date Drilled 

~ 
Q 

68 

70 

72 

74 

78 

78 

80 

82 

84 

86 

88 

90 

92 

a, 

~ 
::::> 

5P 

MATERIAL CLASSIFICATION 
SAND ANO Sn .• '\ - a,.,l'T1 "-> u \!::O 

~4,s-71 I SANs::> 
~ I r()t:t)I\J'N\ CbA~€ J 

i"RM.e, !.r,,AU,. G.~l'IV el-

71 '-7(g,S; SA,vo; G;;zA.v a 

(SP) S;\,.,o t..~ $G:. A.1 74 
I 

(f>p.) $/wO l..l>-l SG: l>..T i(p' 

7(p.S'-77,S' G,f2A.)/E.tL'1 SANO 

77.5'-oo.s 
, 

~AN{)'-1 G,.f2.A'-/ EL 

F,,.,G: 'Tb CoA~a; ~o, 
!,vGP-oUl'IO~ F'11v~ ~ M\:l011,,w\ 

e,i--A\Jt:\;- I TRAC-€ f:,U)t!.t\ ~ 
=5"1\..,. ANO tl.-A'1 

/ t34,5','9!.t, cJ 8E:DRC>C.~-5t~ill~/~A'1S 

P Pu 1!N1'!' Fi::>FZ-/V'I 1>. ~ 
1 

01..1 ue: 
~ 1 SoF"r, M0\S.'t 1 11'-l-n:.tCUl 
r1NE: SArvO 1,A'tl!D-S 

\JctZ-&1 FIN€ 6/'rN'[) Jrv~~S. 

~ "' \. '1 D~O'<!l) 1'1:> \.~'"'"'I'd> 
01'7P1N, Ai MP~. i..io• 

STIFF 'i'O "~ S.Tlf""P 

2/zw, -zsL 2><o 
Sr~~z_ 

Hole No. CuJ - I 

i 
< ~i i~ 

RD 

C-1 DR. 

g_[) 

C-12.. DR. 

NO DR. 

laD 

C.-1~ VR. 

REMARKS 

'Df.2.11,I,. ~lb Cl-\A 1Tu::Sa. 
AT 71 1 

D£"~ 012--\\..'
~\~ C.~~ A-r" 
74' AND 75,':>

1 

D121u. l21h ~ii\:.~ 
AT 77,S' 

2-24 --S<o 
2.-25-Sb 

ADOEV 1. ~t.. (zs4.) 
~ .12e:v~ 

Sheet_Y_of ~ 



e,~- ll~O - oG-::, 

Project MJ2Tl.,. PIJ'NlP Te5-T 

5,TI: =1=2. 
Date Drilled _...;.z__;/...;.2_5.1-/.;...B....;;~--Hole No. C:l.D-1 

-. 

-
96--

-... 
-~ 

I-... ... 
100--

-----
·. 

. --
-

104...::_ 
.. 
-. . 

106---.. 
-_ ... 
-•l-

•1-

1oa-i:-
-.. . -. 
-

110--.. . . 
----

112..::. .. . .. 
---. . 

114--
. . ------. 

116: 

MATERIAL CLASSIFICATION 
(,gp µ.oc.J4 - !?IL.J1:?"'Ti>,.l 4Z"" / Ct-P."t > iC!N ~ 

-C,C>N11~U~-

?l.)~ Tu:. '\=""'c,~m "'-n or-J 

E).J O oF ec>fc?.l ~ b 9 Y , o 1 

-F~~e:s:, ~,--;:,,'=-
- INS~\..~ Pl!?ZOM\~ 

d-1c,' NON ~~ 2:11 
cA~N~ 

IO' -89 / M AOt I /\J f; s \..CS1'n:O 2 ,, lAf:). f\J -~) 

o .zo '' su::."P!> , ~o c.APP~ 
(:i~ft U.e:t) 00P,lN• l,O fffi • '3 
fYl6¥')~ ~A"'o J ~ -1ocrfl" SA'-:'.:::> 

- FL-l..)&H'GO Pl~~ -~tl'r1- , ~I+ 
l,J~Tu:{2.. • .. 

- 1N~TAu.:ec> wis:u.- u:,-J~ /\r-rf> 
~l.d> "TbP i..\,S' "'-''N Co~"Te 
6~ ANO (:,~~ l~. 

REMARKS 

RD 

Sheet 5 of 5" 



THIS BORING LOG IS BASED ON FIELD CIASSIFICATION ANO VISUAL 
SOIL DESCRIPTION. BUT IS MODIFIED TO INCLUDE RESULTS OF 
IABORATORY CIASSIRCATION TESTS WHERE AVAIIABLE. THIS LOG 
IS APPLICABLE ONLY AT THIS LOCATION ANO TIME. CONDITIONS 
MAY DIFFER AT OTHER LOCATIONS OR TIME. 

~ Converse Consultants, Inc. 
~ Earth Sciences Associates 
~ Geo/Resource Consultants 

S \TS-=2., 

e,"2-114 0 -o~ 
M~,C. F'UM p il::..""""::>,

Pro j: uN10!'-J ~ TJ>,:riot-...1 ARg-A 

Drill Rig fi,u~<, tSCO i<an1~'1 LJ11.~~ 

BORING LOG O.t.,.::). -2.. 

Date Drilled 2. /zs-27 /5eo Ground Elev. 25:::::::) ' -----... ,---
Logged By EyY\,~ 0Tust\ Total Depth -z8=~ ........ '--

Hole Diame.ter_Y .... 
7
'""'1/s ___ " ___ Hammer Weight & Fall _2=S-C:S-"'--_• .... <:3i"""-=.3C>;..=..'_' _____ _ 

MATERIAL CLASSIFICATION 

O fiu. 0 -Y ' 
-:"AfJ 

5AND ANO G:.~V E.'L - (F tL.L) 
Wlil-\ DA!2.lC.. 01lDLoN Sl\ ... 1 

2-i--

_,_ 
► 

► 
4 ► 

-~fiu. 14.:.7 , 5 11.:r - (F,u_) 
_ ,Af) ~ 1 DQ."1 

1 
1.oos.e:-

6-1-
•► 

_::_5P 
► . 

10 • ► 

-.. --
G,P 

12--. .. .. _.., 
► 

14-► -. ,. 
,. .. --
► 

18 

~p --
•► 
► ,a-: .... ,. 
,. 

--
► .. ... 

?n •► I 

SUC;:ot-\'T"L-'1 DAt'V\P 

l-1~ CI.A-"t t3ir-J~ A 1 7 
, 

~ - ~"t, SL.16.t-m..'1 ,OP\M.P, Tl2Ac.,e: 
a.A"'f SoF, 

~ '...10' SAN D - Ltf:.1-\T s12e>coN I DAMP, 
~I;" TO m 1:::01um ~ , ~rn,_~ F'iNE 

GP-A"~ ' Poo'21.."f ~ oe:o 

,o:..1(p' SAND-i bRA.VEL 
8 ~N TO l..-16,,,t-t-l G.Z-A'1 . 
~ J<.Av ~ - c.oA~s '° 1 .sue-~NO~ 
SANO - POOl21.."1 ~Oe'O I.\:> 11'1-" 

t..rm .. e su .. :r 

llo' -20.s ' GRA\/t:U...'1 S AN..D 
!_IG,l-\T eiaow~ TD ~ P£ C~l..e'Q '-(~/G.fZ.~ 
l.vS1, ME:'OluN\ D~Se:, J f'OO~ l..'1 G41-AOt() 

(YJ~l)t'V1 it) CCA'2-~ ~ SANO -rvlEVlvW\ 

62A~ To 3/4 " TJ2t:).c,e; ~\\.. 1 
I 

AD 
~ 

,--

C- l 

f<D 

REMARKS 

ht...L 

~~(.\S'S oF 'Me:T'A\.. N A\\..S 
I ) 

GI.ASS. A.ND S~- 1..1 ~E: 
MA.~Al- Ar 4 ' 

~ 6E:NT m~ 
s.f'l K~ ~, 5 1 

~ 

Se:T' 11.S OF' CAS.tNb 

Aooeo --ToH~ ~i 

Sheet \ of Y 



S'3- 11<40 -ex.
Project Ma,c_ P<..>M P TE:"=>T 

5 ,TE~z_ 
Date Drilled _ ____;;;24,../=z=s .... /-=e.;...;;G:>;..__ Hole No. o . w. - 2-

20 

22 

MATERIAL CLASSIFICATION 

20,S: 24, =5A.ND'-1 ~VE\_ 
L-tc:,t4T B!20t.uN u:i 1"T"H Gr2A.--f A"''J '<au:,..,..:> , 
ME()IUM iO CoA12-~I:: ~P..VG:l-, I 
Poc>f2t-'i ~-v ;,ANO 1 1..rm .. e 5u,..T 

I 

2S Tr+tN C.I...A'1 SI\.T $e:AM I SOd\E:" 
6A~O 

2•~~-1------------------1 2~~~.e.· SIU'-1 5,0.ND 

26 

28 

30 

32 

34 

36 

38 

40 

42 

e~N, Mc;:z;,1\.rl\ ~-e:, wll:i , 
$0,'v\G: G,P..A'/e:\.. , T~P-l.€ CIJ1'i c- 3 

2~.~,'-30,z.' 9-\ND -G.12-M I fYlt:01Vf\'\ 11::> c.oA,z,e SAMD1 
SOMG: G.i2AVe:L I TP-Ac.s Slf,..1 
f'c(#L,'( ~ ) 

I , 
30,l - '?)7 

SANo-f ~\JE:L 
IA){'l'l-lt ,\\;f" I 6:JZ.A"'i 

I 
L~ 'f'O 

ffl~l '-M1 01;.>-1S i;; 

CDA!i?!:>e SN---0 Arv() 6,p.,A"Q.. 

c..c,e0\.,~ ANO ~OV\..Q\:l2,- Zot'-1 E:$ 

L.D-J~ o~ Co(3131..~ A<'-0 BOUl.0 '<l2-S 

- YA'2-1Ae,1..~ -

C.-4 

RD 

REMARKS 

i)2.:u... etb CttA'iTe<Z
AT 20,5 1 

GRooNDW.A: 
DR '111P' AT I 
~ 25,9 

RD 

DR 

l-EVa.- M~A$1.>l2eQ ~ 
IISB A,M. CN 3 /3/B<o 

CA VI r--.!C::,. Fi:toM 

2.fs>' -,,::. ol 1 

'ii::D sT120f-l<=> o~u.. ~Ttt..~ 
P.T 38-' 

SiiUJNC:» DRt\.4.. C~TI'aZ
Ar t.42.' 

Sheet~oti 



e,3-1140 -oG::. 
Project lv)12TL. A,>MP T~I Date Drilled 2/25-2<o/5rc 

__ G? 
. 

48-=-
:&e z: --SP 

50--
-
-1-

_ .... . 

MATERIAL CLASSIFICATION 

<S~A"'1 / ~tTI-\ ~ANO "'NO .$oM~ 
S11..i-

1 
c.0At2~t:: G,~,1:1,.va ~ coee~ 

srzc:.. C.l-AST'5 
1 

C.O-4,/Z~~ $ANO 

5A.NQ'1 ~A_\./E:L_ 

COA'7'$1!:. !:>A~O I i"?.,t,,(.I!. f='•N~ 

I- 51,\...j !.. ,-,_ I 
52--SP :;x.s;, 

·---
54--. 

. --.;. . 

GeA.'1 I C.OA/2-:,~ SA---0 I POC(l.\, i 
~1:,--0 , ~rm .. '!!: ~,1,;.,-

~25 OOOIZ.. fN SA'IV\'P\,C 
564--+--:--~------------------1 

std-se,/ SAN D . 
_,;p -----

Q?A-il ffll:l)ll,)WY\ D~ I F1Ne. TO 
f11'11:,,"'QII.>~ S,,q"'1) I TJ2,Ac.~ 5tc.,j 

H 2. S ooea. \/\J SA,r,..91..,1:. 
5s-_1-_~-S-5--=~-&,-l-, -=--6-A_N_Q-j __ G,_Q._~_V_E:\_ ____ _, 

-:GP G~ --. -
60---

·• 

·-.. -
62-:. 

-~ 
--Ml ---

64-:. --
----... 

66-:.----· .... ------
68 --

Co\-7o' SANO ANO S1t..T 
D~jU<:. ~ Tb c::,,a..A'1 / (..OOS. € 1?:) 

'fYl\;;011.>N\ C>.:.>-->S~ 1 SofVll!:. C.l.A'1 ANO 
61ZA-.JG:'\.. J V~ F11'\J~ ~ANO I T'PA<£. 
0120FIN1c.~ l PLA"1i ~oTJ.£15) 

C-5 

C-(o 

C-7 

-

-

REMARKS 

I 

CA-YIN~ TD L.14 
~~ o~u... 'i2\'=-' 
~m:e..., AOOlro f\OOITI4,IM t.... 
fl.Q~j 'Tl) 0'2-11,.Ll~ . 

Fw,01~0~~ 
Cc::>06~ eu:x:.~ r.Y-
8,012.!r-~b. 

RD ,____--=2::...-=2=s;._-Blo=:;__._1 
2-2tc,-8~ 

-
i)l2._-
-

-
-

c.AYI~ i'O 3 11 
} 

e;oq2...i~ ~ 
~-P~(l\()rl~i) eoP-il\b 
AD.n1C~T To CAV~ 

ttt:,1..G: ; Df2::t:N ~ 
CA&,1~ lb 3Z I 
~uw,~ 0'2.lU.lN'=:. 

ACOED 12ev€12-T Tt:> 

D ~ll.l..lN<- Ft..010 . 

Sheet .2.__of -~-



8~- llt.lO-C>4? 

Project MR.TL Pi;t"IIP T~T / 
s,~z_ 

Oa te Drilled __.,2./-=2=~:;....~...;:;Z;..i:7-1-_.8"-='=,;;;..._._ Hole No. 0-L.u- - 2-,_ J 

12-~ 
~p 

74-~ 
1----. 

76 -=--
•I-.. 
•I-

I-
1-

•I-

78 -::-

•I

I-so-~ 
1-. 

I-

.. 

MATERIAL CLASSIFICATION 

~\) ANO ~\\..T 
-CC>NTIN'->e-C>-

71~72
1 

SAN0'1 bfl-AV'a-

C.Cf>.'1>£ SAN() ANO ~12A\1€l.... 1 
c~~l.~ P..rv-0 <3c,ui-D~S 

>< 

REMARKS 

RD 

D£.. NO ~~c.cNexz::--1 
~ 
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SURFACE CONDITIONS A.1-•. ,/ t}/lif'J?r,r i?lvn:. 1.l1t.uJ TOTAL OE?TH !?S:O 

I 

NO. CORE BOXES-

· DE?TH CLASS. FIELD DESCRIPTION 
... 0 ..,.,t .. 4111 .. ... _ z tit 
:a ..... :i z ou 
C 
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PROvECT 

DEPTH 
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PROJECT ~ cR.m -u"'(b"I ~AT(,,,NoATE oR,L.LEO 2-l::./~3 

OEPTH CLASS. 

SC,t) 

{J.O 

IA.O 
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p~o ... e:cT :SC !<TD · dAJ,aN ~ 477m.J OATE DRILLED _ 2/_3_/2_2_3 ____ _ 

OEPTH CLASS. 

1C.t 

11.0 
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i2.0 

FIELD OESCRIPTION 
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. - - - ·- ·- r - · --

SUMMARY BORING NO. S:-2 

PROJECT S"'ct<i!) STATION HOl.£ t./41,0,..1 ~r'""' CATE DRILLED '2/2/2..! 
OVERBURCEM DEPTH (FT.) tJ.tJ TO f'f, 4 (r. o. J 
BEDROCK DEPTH (FT.) ___ TO - ~ . 

WATER PRESS. TEST t-.fc ; I NTERVAL(S) - TO - , - TO --
~ ~.,, !clA..SH &t?!A/d- - (} u, o 1.1cr D-c:-rn.Mu,J~ 

GROUND WATER DEPTH (FT.) ___ DATE __ DATE -· ---

GAS Y!S- ; DEPTH FJRST NOTICED 45' , DATE ~/23 • - Sut..Pllu~ d~ 

E-LOG N" 
DOWN -HOLE SURVEY M 
CROSS-HOLE SURVEY __ M_o ___ _ 

/l/t1A.1e-
Pvc CASING ( 1.0.): 4 11 

-- TO - i 311 
___ TO __ ; 2

11 
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GROUND ELEVATION REF.--------------------
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Converse Consultants 
Boring Log S-3 

TIIIS I.OG IS All'"-lc.uaU 0"'-'I AT TIIIS 1.0CATIOM ,. .. TIIIL 

co•amo ... .. ,.., D- AT 0- 1.0CATIOQ o• ..,,.. .. 

PROJECT SCi<TlJ - (/,,.JNJ/11 Jr,mo11I DATE 0RILLEO :r/4/43 HOL.£ NO. _....;S-;...-.;;;;3 _ _, __ 
LOCA TtON l317io1H Al n.u ,c~ /. 8.V4.H:C 8Lbr... GROUNO ELEV. 2. 9 Z • 8 · 
DRILLING CONTRACTOR l';.,,,rm:;;:~ .{,e ~tr.~ LOGGED BY 13.LJt;J.f~M DEPTH TO GROUNO WATER-
TYPE OF RIG ___ HOLE DIAMETER 4"!/4 u HAMMER WEIGHT ANO FALL 320#-, 36' 
SURFACE CONDITIONS A-C. AfvEC ll«rA TOTAL DEPTH ?0.0/ NO. CORE BOXES-

DEPTH CLASS. FIELD DESCRIPTION 
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PROJ ECT __ ~_C_R._-,-_D_-_a_'N._14_111_.s;,_r,._._ 0ATE DRIL1.EC _ 2_½ __ h.,..,'3,._ ___ HOLE NO. __;;;5-_·_3;,_ __ 

DEPTH CLASS. 

44.a 

FIELD DESCRIPTION 
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PROJECT S°C/<TD - IJ/tltCI\J .fr.4, DATE DRILL.ED _-i_/z_/_i_z ___ HOL.E NO. ---~-· .... 3 __ _ 

DEPTH Cl.ASS. FIELD DESCRIPTION 
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SUMMARY BORING NO. 5 -3 

PROJECT 'ScR.JD STATION HOLE. lj,.IIIJN St.,,,lN CATE ORIL!.£0 '2/,/~~ 
OVERBURDEN DEPTH (FT.) O.ti TO ~t-0 (r.n.) 

BEDROCK DEPTH {FT.) - TO - ~-

WATER PRESS. TEST ; INTERVA!.(S) - TO - , - To __ 
~rA'R'I WASJ.I i:!dYlJN,- • (.tc.,u~ N()r 'Dt.'7DC~(INI>' 

GROUND WATER OEPT.H (FT.) ___ DA"ra - ; - DATE -

GAS ·/4~ ; DEPTH FtRST NOTICED 

E -LOG Afr. 

1c' I CATE ~/2 /2~. - S1.u.PIIIJR 0Dtn<,. 

DOWN-HOL£ SURVEY _._/J_o __ _ 
CROSS-HOLE SURVEY _A __ J __ o __ _ 
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Converse Consultants 
Boring Log S--4 

n11s LOCI la U1'UCA8&.a OM.Y AT TIUa LOCATIOII ..... 'TIIIL 

COIIOfflOIIS II.AT DIPP•II AT OfltU LOCATl1:IIIS 011 TIML 

PROJECT SCRiD OAT£ DRILLED •/l, It, HOLE NO._....;S";,..._-1..:.-~~-
LOCATlON '"11o,Nt; l)cc.J< ,~,r: l/it5,vf$ I' l(Ar-1,,e('e S?rn:r; GROUNO EL.£V. Z 5 ,~ • ~ ' 
DRILLING CONTRACTOR 1-w'l'er -/~ !lt·t'~OGGEO BY fl. J:,U-HRAM DEPTH TO GROUND WATER-
TYPE OF RIG ___ HOLE DIAMET!R· 4~(' HAMMER WEIGHT ANO FALL 320 ,,i - 3'1:"' 
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PROJECT S°cR.TO- t/Nt/J/1/ Sr,,. , DATE DRILLED 

DEPTH CLASS. FIELD DESCRIPTION 
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SUMMARY BORING NO. ~- 4 

PROJECT S)·l fal-,f./ STAT1ON HOLE /JN,ol'I ~

OVERBURDEN DEPTH (FT.) (). 0 TO (jl).~ (r. l>.) 

DATE DRILLED 

//or /;Nl.OU,.,,JTCJ:.. 
BEDROCK DEPTH (FT.) --- ro ___ -<~. 
WATER PRESS. TEST __ A_/< .. ~-; INTERVAL(S) ----TO __ , __ TO--

/<or"'~" W~<n - e,.-u&. .;i l'/n- ~ -7Y.--rz.,.111,iE 
GROUND WATER DEPTH (FT.) ___ OAT£ __ __ DATE __ _ 

GAS Yt: ; DEPTH RRST NOTICED 5"Ci ' , DATE 'lzr 

E-L.OG Alt, 
0OWN-HOL.E SURVEY __ N_o __ 

CROSS-HOLE SURVEY N" 
PVC CASING (I.D.): 411 _/i,h,Toc_) __ , 3"--TO--; 211 

- TO __ _ 

GROUND ELEVATION REF.--------------------
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APPENDIX C 

SITE BORING LOGS 



• 
,,_&to,a.:/1 I ii' 
t:o.p& ..... , 

BOREHOLE LOG 
METRO RAIL TRANSIT ,..,.__, _________________________________ _ 
87-600-0033 BH-201 --o-l t 2 

_,. L.ocolion: Traffic: Island off 101 Fwy E11 •doll ad a.tum: 277 .4 feet 
Orill .... .,....,,, DRILL LINE I-· ijregg uy I uc:a · John Ha e 

.,.._, 1-8-87 .,..,._ 1-8-87 

Orilllnw e..,·p •m 8-53 Complll6oll: -Oopdo: 
Olpd,"-! 46.5 ,_, 

-olOrilllnF Hollow Stem Auger - 6 Inch Dia. - 6 illllt.: of......., ! :Und-.: 6 i ,ec...: 

8 Inch =lftl: 291Flnl: 
. ·~- •20 -

__ , 
I . ! 

Typeof Pll1folllldol18-dill: None ...... 11¥: _.,,,, 
~of-: 51 Bentonite Cement Grout Sharon Lagas Barbara Fontes 

j 
Clrolllllcl.ol ......... 

C lpeion f 1 J J If -5 ! ! ~ I ad! 
. -. Dry, dark brown, silty fine to - SI 9:30 Baseline OVA reading . 

~ . medium size grain sand with some at 2 ppm. Traffic: . -. small gravel - Fil island has been . - disturbed during . - . . . freeway construe:-•- -. 5-6.5' Same as above with small . SI l 17 12/26 10:00 tion . c:hi ps of bri c:k . 26 OVA Readings at . . ... . 7' Hit debris (possibly brick 1----- Baseline . . . 
- . . . . . 

10- 10-11.5' Dry, dark brown, silty, - SM l 27 18/22 10:08 OVA Readings at - . - ft ne to medium size sand • 32 Baseline - . -- . 
. . . . . . . . . . 

11- 15-16.5' Dry, brown to light brown~ SM - : 17 14/9/ 10:13 OVA Readings at -. silty sand with gravel . 7 Baseline . . -. . No recovery for OVA - . 
. . 
- . 
- . . . 

20- 20' No rec:overy-c:obble, - - _,_ NOTE 10:20 OVA Readings at . -- gravel . Baseline . . 
- . 
- . . . . . . 25' No recovery - 5" chunk . 

NOTE 10:30 Possibility of . . - -,-
2S- of c:onc:rete - disturbed soil to - . 

- . 25 ft. OVA . Groundwater encountered al readings at -. approximately 29 feet . Baseline . . - . . . -- -



BOREHOLE LOG 
PToioct •-= _.....;.M;.;;E_TR-'O...;.;RA'-"I;.;;L.....;.TR.;.;.A.;.;.N.;.;.S;.IT;.._ ____________________ _ 

P\'QjlCt N..-:_...;8,..7._-_.6..,0.,.0-...;0,.,o .. J..,J ..... ___ p;okl Lat of Bo-lo Numbor:..· .::;B;.:.H--'2::.:0:..:1:..,.. ______ - L of L. 

. 
: 30-31.5" . 
-· . . . 

I~ 35-36.5" . . . . . . 
..0-:: 

. 40' . . . . . . . . 
41-

• 45-46 O' . . . . . . . . 
~ 46.5' 

. . . . . . -511-

0 lpdon 

Wet, gray, fine to 
medium size sand 

Wet, gray, medium to 
coarse grained sand 

No recovery - cobble, 
gravel 

Wet, dark gray, fine 
medium size sand 

Hit boulder 
End Hole 

: Note: On this and all logs 
• that follow, there are 
: missing blow counts at some 
: sampling intervals. In those 
- cases, blow counts were not -ao- recorded due to other demands 
: on personnel time. -------Ill-; . . . . . . . 

7n• 

to 

Gnc,nia Log 

. 

. ·p . ) . . . . . . -• SP . . . . . . . . -. . . . . . . . . -• SP . . . . . . . . -. . . . . . . . . -----------. . . . . . . . . -. . . . . . . . . 

t 
l 
:I 

1 i 
CJ 

C 
ii; 

10 4 L 6/32/ o:37 
7 

- 5 / 0/22/ 0:54 
.... o 

- · - 0/6" 1:04 

OVA Readings at 
Baseline, sample has 
oily film and slight 
oily odor with sheen 

OVA Readings at 
Baseline 
No recovery for OVA 

8 6 7 5/50 1:18 OVA Readings at 
-- Baseline 

,1:25 Collected water 
samples 



BOREHOLE LOG 
METRO RAIL TRANSIT ,....._, _________________________________ _ 
87-600-0033 - . : --°'-- 1 2 

- ...,.._, ·Traffic 1.sland off 101 FWY 1111 ldUI Md 0etum: 277 • J ft 
. 

Orillint"-' ORILL LINE IDrlllor.Jotiii~ Ha 1~ a-_, 1/8/87 0o11 -11a1 a1 

Oril .... &qui' .. ,., 8-53 c ......... 50 -l)oplll: 
l)oplll _, ·-- ' • 

Hollow Stem Auger - 6 Inch Dia. '011t.: : Uncl&:S I 
-of Drilling: o1.....,...,s ! I Core: - iFlnt: 

. . 
'Campi. I 

__ , 
8 Inch 01p111 tftl:29 I •• 124 hrt. 

: ' 
T-ofh11<11M1 .. -1111: None 

......... ..,, _.,., 
~of-: 51 Sentonite Cement Grout Sharon Lagas Barbara Fontes 

I 
...... I.al ......... 

-.Cloll I j J j .rl -.,,_ 

! ! C J 
;;~ 

::i iil: ai 
~ l#IJ, ,_.llill ft .,, V'ftll, :.t 1-., I Ill-.;;; "''-' . ' ...... - ,1,•o#\J U-'C1~1iill11G "''"' 

: medium sf ze sand with gravel. ill Reading @2 ppm 
- Hit concrete@ l' . . :-----. . . . 

5-6.5' 
. . Dry, light brown, fine . 

•- to medium size sand : M 2 - 8/12/ ,:40 OVA Readings at . • I . wi.th some sf lt . 13 Baseline . . .... . . 
. . . . . 10-10.5' Dry, bro"", silty, fine : SC 
: to medium size sand with • 1 ! 8/4/ , :45 OVA Reading at 

10- clay - z 16 Baseline - -- 10.5-11.5' Dry, lf ght brown, . 
- . 
- medium to coarse grained - ,P 
. sand wi th grave 1 : . . 15-16.5' Dry, light brown, medium : . 

4 3 23/40, , :SO OVA Readings at . to coarse sand with • p 
19- gravel - z 25 Baseline . . 

- 17 .5' Hit cobble . 
- . 
- . 
- -- -- 20-21.0' Same as above - lVA Readings at - -. . laself ne, of ly film 

20- -: p 2 ~ z 28/50 , :58 on sand -- -- -SP/Cl - 25-25.5' Dry, light brown, medium• - to coarse sand which : -. grades into a brown-gray: . 
6 14/23 !:06 OVA Readings at - silty clay - I 

211- 25.5-26.0' Moist, bro11111-gray, - p z laseli ne - -. medium to coarse sand -- -- Groundwater encountered-- at approximately 29 : . . feet • . . -- . 



BOREHOLE LOG 
METRO RAIL TRANSIT Pn,ject-: _____ ;.._ __________________________ _ 

P,Qjocr N-: 87-600-0033 BH-202 2 2 ----------Pleldl.ogof-loNum•.· ____________ of-

~lcl.og s.m,,les 

! --
01 : itllioA t ! i i .. a .. -. 

-Ii '!I ! u ~) ! • ~ l ::I z Qd! 
. . I . 30-31.5' Wet, gray, medium to · SP 16 6 13/35 '2:15 OVA Readings at . . -. coarse grained sand . 50 Baself ne . . . . . . . . 

3': 
. 

35' No Recovery -- - - - 8/16/ 2:20 . . . 40 . -. . - -- -- -- -
.-a-: -

40-41.5' Wet, gray, medium to : SP 10 7 z 8/16 2:28 OVA Readings at -- to coarse grained sand - 47 Baseline - -- -- -- -- -. . . . 
411- 45' Hit boulder -. . 

2 . 45.5"-46.5' Wet, dark gray, fine : SP - 8 30/50 2:42 OVA Readings at . . to medf um sf ze sand . Baseline . - No recovery for OVA . . . . . . . -IIO- 50' Hammer broke, ended hole - 3:15 No water sample . -. -. . - -- -- -- -. -. - -se- -- -- . - . - . 
- . 
- . 
- . 
- . - . 

eo- -- . - . - . - . - . - . - . 
- . - . 

111- -- . - . - -- -- . - . - . - -,n- . 



• Illa &trio Ta:/& a bff 
Oaµa-.u: 

BOREHOLE LOG 
METRO RAIL TRANSIT ,..,.__, _________________________________ _ 

,..,._ ___ 8_7_-_6o_o-_o_o_JJ ____ 1.ot..,_
11 
"-= __ B_H_-_20_3 ______ _.!...,---1_ ___ , 

Traffic Island off 101 FWY 111 dan and Dltuffl: 276.5 ft 

Drlllinl"-' ORILL LINE l0i1111r: ~r!gg .. o! l uca Dola-: 1/14/87 Dola-: 1/14/87 

Drilling &Quill 1•11: B-53 Campiellcw1. 
60 -°"""' --· -

- of Dillllnt: Hollow Stem Auger - 6 Inch Oia. - 5 i01st.: ·-· 5 
j ..,..,_ 

' 
I • ,ea..: 

- I, 
; ~ i24hrs. --- 8 Inch - Cltl: 30 ! Plrt1. ,Compl.: ! 

Type of P91 to,■1ion IDflll: None 
...... av, ea-. ... , 

,._..,_, 
5S Bentonite Cement Grout Sharon Lagas Barbara Fontes 

I 
ClnllhlOl.ot .._ 

J i ~ l! 

Ii l 
D : 1-:tian i & A -i ·~ l Slant Drilling 

:::i z . . • ,n• 
. . . Dry, bro11111, silty fine to medium : SM 10:0 OVA not working . . size sand - at 6" hit old brick . . . and large boulder 

. . FIL . . . . . . No sample collected, s- 5' Same as above with gravel : -- Note augers grinding on . . and cobble - no sample . gravel and cobble . . . collected . . 
7' Broke through gravel . Black brown color . .. ---. . soil . . . . 

10- 10-11.5' Dry, black-brown, fine - ... Soil becomes brown - . 
1l . to medium sand and silt: SM 15/19 10:5 in color and fluffy . . wi th sma 11 wood fra g- . 26 in texture . ments 

. . . . . . . . . 
15- 15-16 • 5 I Dry, brown, medium to - ... . . 

2 !... . coarse grained sand . SP 10/10 11 :0 . . 
. with gravel . 8 . . . . 
- . . . . . 

:io- 20' No recovery - -- Hanmer sticking so - . 
- - Note drilling another . -- . 5 feet - . 
- . 
- -·. . . -21- 25-25.5' Ory, light brown, medium-: 2 Only 6" of sample -- to coarse grained sand - SP 3 Note 11 :2 due to sampler . . 

falling at an angle. - with gravel . 
- - Sampler-hitting - . 
- Groundwater encountered: against the auger -

•n• at approx. 30 feet • 



ill F: ~ 7laJw b;l/ µ » 

BOREHOLE LOG 
...__, ___ ME_T_R_O_RA_IL_T_RAN_S_IT ____________________ _ 

,,_ _,_,_.;87 ..... -6;;.;0::.;0:..-.::;0;;,;03::.:3:.... ___ Logof-le N..-,,_B_H_-_2_03 ______ _, ,L of __l_. 

! 
~icLog s.m,,IN 

1 - .. 1 D -- i - = 
i ! ii -ii 'll "' ~1 ! ii i ,I ::J z Cl,!! • . . -. 30-30.S' Wet, brown, coarse :sP 4 0/6" 1:30 . . grained sand and gravel . .. . . . . 

32.5' Small Cobble, large :GP . 
:i..: gravel . - z - 3S-35. 7' Wet, gray, medium to -SP s 9/50 1:43 11 ght oily odor, . coarse grained sand . 'or 2• nly 8-10" of . . . . ample, rest was - . - . ,lough - 39' Small Cobble, large gravel : GP -
~ (about 2 in.) . - -40' No recovery - Possibly . - ote ,2:00 a11111er sticking - cobble and gravel* . . . . . . . . . . . . . . . ... . -. 4S' No recovery· Possibly . - ote 1:11 a11111er sticking-. cobble and gravel* . ~annot samp 1 e wi th-. . . . ,ut ha11111er getting . . . . tuck so continuing . . on to 60 feet . . 
~ 

. - -SO' No recovery· Possibly . . ote 2:17 . . . cobble and gravel* . . . . . . . . . . -. . 
1511- - -. SS' No recovery . - lote ,itting cobbles . . . . . Wet, gray, medium to coarse . 1ppears to be . . . grained sand with slight . predominantly . . . hydrocarbon odor coming up - slough . 

from augers . 
IIO- - Co 11 ected · water . 60' End hole . 2:33 . . . . samples . . - . . . . -. . . . 
a- -. -- -- *Augers bringing up slough . . -. from upper portion of - . - borehole • . . . - -
7n" -



BOREHOLE LOG 
METRO RAIL TRANSIT ,,.,.__, _________________________________ _ 

,,.,._ - _ __,a,..z.a-a1a6""Q.,Q;;,-Q .. Q .. 3..,3._ ___ l'lolcl l.ataf-• N_,: wBHw-::..2'-01114,_ _______ ..J,.... of~ --~: Old Center St. (b/t Aliso & Comm.) 
___ , 

275.4 ft 

0,m..,.........,, DRILL LINE 10,111..,Gregg Deluca ,_.__ .. _. Dom-: 1/12/87 0om _, 1/12/87 

Drilling l!QUilNIIIIIIC: B-53 Cc:mpleticwa; 
61.5 -11111111: 11111111 _, ,_ 

- of Drtlllnr- Hollow Stem Auger - 6 Inch Dia. - i of.,_, 6 1Dl1t.: : Unclot.: 6 i ,c-, 

- I 
i i 

__ , 
B Inch 11111111 fftl: 30 !Flm: I Compl.: 1:24 hn. . 

TytMof,.,ta. ...... 8-ldlU: None ~If: ~ ... , 
Typoot_, 5S Bentonite Cement Grout Barbara Fontes Sharon Lagas 

! 
Gtaplliol.at ......... 
f ! I 

i 

it • 0 lo.ti DI 
! A R-

! 5 i A :J z .. a: 
. . . Asphalt, concrete debris . . 7:30 Baseline OVA . 
. . Reading at 4 ppm . Dry, dark bro 1111, silty fine to : SM . . medium size sand . . . . . 

5- 5' Same as above - SM - """ No samples . . . . collected . . . . . &-9' Moist clayey sand . . . 
. • SC . . . . ,o- - ... . . I . 10-11.5' Dry, brown, silty, fine • SM 2 l 8/15/ 8:0D OVA Readings@ base-. . .... . to medium size sand . 11 line . . . . . . . . . . 

15- - 2 . . . . 15-15.5' Same as above · SM . 4 2 18/6" 8:10 Collected only OVA 
. . sample • Hit large . . 

object-refusa 1 • . . 
- . Sampler is not - -. . penetrating »: - ... . . I . 20-21.5' Ory, brown, medium to . SP 4 3 39/50 8:17 OVA readings@ base-. . -. coarse grained sand with• 49 11 ne . fragmented gravel and : . . small cobbles . . . . . 

25- - 2 . . . 25-25 .5' Same as above . SP 160 4 25/6" 8:25 Soil has hydro-. . 
carbon odor • OVA . . . Groundwater encountered . values recorded at . . . at approx. 30 feet . 160 ppm . . 

•A• . 



METRO RAIL TRANSIT 
BOREHOLE LOG 

Prajoct_, ________________________________ _ 

87-600-0033 2 2 l'rQjoct N_, _________ Fleld Lotof Bo-le Numbot'-" ---------ShNt - of-
BH-204 

0 tpdo.1 

30-31.0" Wet, gray, coarse 
grained sand 

35-36.5' 

38.5' 

40' 

48 45' 

liO 50 I 

55 55' 

60' 

Same as above 

Cobble, gravel 

No recovery - cobble, 
gravel 

No recovery - cobble, 
gravel 

No recovery - slough 

No recovery 

Wet, gray, coarse 
grained sand 
End Hole 

p 

100 -

ote 

ote :59 

ote 

ote 

ote 

/ 11/ :44 

No OYA recovery 

YA reading 2 ppm 
Hole has slight 
creosote odor (40 
o 60 feet) 

ugers contained 
pprox. 4 feet of 

slough 

6 0:01 ollected water 
samples, not enough 

covery for soi 1 
amples 



BOREHOLE LOG 
METRO RAIL TRANSIT ,,......._, _______________________________ _ 

,,....... -. --'BuZ.::-.Q6uOOu:-::,QuiQ,a,;3i.;Ji.... ___ Flald l.Gtof 11orat1D11 Numbitr: ~S;11W~• .. '.i:~014ai------Sheet +- of --2--

-- uication: 
Cornnercial and Center St., West El■ allon __, Oetuln: 274. 7 ft 

Elrilllat ........ : DRILL LINE 1-~~tigu~f ! uca Ont- 1/13/87 0oa -=1/13/87 

0rilllnf l!iqi1·111 ••t: B-53 Cuniiilniun: 61.5 
Ran0opd,: °""" _, ,_, 

-ofDrillln1: Hollow Stem Auger - 6 Inch Oia. - i of......., 7 10itl.: . : u ...... , 7 i ,c-: 

8oNholil Si•: a Inch - i °""" lftl: 30 ! fl,..: 
'Campi. I •• i24tln. 

! 
Type of P9t follllian BNkflll: None 

........ .,, _.,.., 
T-of-: SS Bentonite Cement Grout Barbara Fonte_s Sharon Lagas 

Clniillllol.el ..... I 

j 
, 

1 -
D l!Dric4 f 

~ J It 1 i l -C .ie I ti z a,1 
. . . . 

silty, 
. 

SM 9:00 Baseline OVA . Ory, brown, fine to medium -. size sand with brick chips, : Fi 11 reading@ 2ppm . . possibly fill material . Surface soil . . 
contains shells and . . . . broken pottery. I- - -. 5' No sample collected ----- - Note Soil type not evi-. . 
dent in other areas . . . . . . . . . . . . . . 

10- - 7 . 10-11.5' Ory, light brown, . SP 4 l 26/22 9:05 . . 
. medium to coarse sand . - 23 . with gravel . . . . . . . . . . . 

15- - ~ . 15-16.0' Same as above . SP - 2 48/50 9:10 . . . . . . 
. , . . . . . . . 

20: 
. 

20-21.0' Ory, brown, coarse -: SP - 3 IZ 49/50 9:20 . 
grained sand and small 

. . . . gravel . . . . . . . . . . . 
21- - 2 Decomposed granite . 25-26.0' Same as above · SP - 4 33/56 9:36 . . cobble in auger . . . . (cobble> 3 in.) . . . . . . . . -- . 



BOREHOLE LOG 
METRO RAIL TRANSIT Project_, ___________________________________ _ 

Prajoat N-. 87-600-0033 BH-205 2 2 ----------Fillcl'-09of Bo-loNumbor:, __________ Shoot_ of-

-: Gl'IPftcLog --! ! -01sriplion i - = .. 1 
i l i FIIINrics 

I 11 
~ 

u j) 
'i i j 'C 

:J z Cl,! 
. . 

~ . 30-31.0" Wet, grey, medium to • SP 30 5 28/50 9:48 OVA and 1 brass . 
coarse grained sand . . . recovery 

• Groundwater encountered : . . at approximately 30 feet· . . • . 1-: 35-36.5' Same as above - SP 4 6 ,... 14/37 '9:54 . 
I... . . 48 . . . . . . - . . . . . 

~ 
. 

40-41.5' Same as above - SP 7 7 Note 10: ()( 1 brass recovery, . . . no OVA sample . . .... . . OVA reading@ base-. . line . . . 43' Cobble, gravel • 6P . . . . 
41- 45' No recovery - cobble, - -- Note 10 :2: . . . gravel . . -. . . -. . . . . . 

ISO-: -
50' Wet, dark gray, fine to : SP 10( - ,... 10/21 '10: 3, Only OVA sample . medium size sand, oily - 50 recovery . . - fi 1 m and odor - OVA reading@ base-- - line - -- -- -- -1115- 55-56.5' Same as above - SP 101 -- 3/13 10:4 - . - . 50 - . - . - . - . . . . . . . 

eo- 60' No recovery-sampler and : -- Note 10:5 Water samples . . "A" rods stuck in augers: collected . . End Hole . . . . . . . . . . . 
le&: -. . . . . . -. .. . . . . . -,n• . 



BOREHOLE LOG 
METRO RAIL TRANSIT Projoa_, ___________________________________ _ 

Projoa- 87-600-0033 : BH-206 l of_ 

-• I.OClllan: . Yignes St. (C.C. Meyer's yard) Ell llllan Ind Deluffl: 276.8 ft 
Drilll119 .......,, DRILL LINE l0o1111r-Gregg Deluca • ,_1,,_ ·u9.1..,. 

o..._, 1-9-87 0...1'1-: 1-9-87 
Complllion: -Dopd,: 

Orill1ntec.-·-••11: B-53 N/4 --· ,_, - 01 01-.: 

. 
- of Drilling: ·-· :ecn, Hollow Stem Auaer - 6 Inch Dia. of- I . - iFint. . i 124 hn. --- 8 inch l)opll,Cftl: I . I Coffllll.: ! : 

Type of ,-,fOIMIOII BlclcfiU: None l.apd8': 
_.,., 

T-of-: SS Bentonite Cement Grout Sharon Lagas Barbara Fontes 

Gr.-l.ol -j i l J 
l! 

I{ D ....... A -1 ii C J I :I ~ 15 1i 
C . . . Dry, dark brown, silty sand with . SM 9:25 Baseline OYA . . . large cobbles and pieces of . reading@ 2 ppm • . concrete 

. Fill Hit concrete at 4 . . . . feet and could not . . . 4' concrete . get dri 11 straight-
1- Borehole abandoned after two - 9:48 abandoned hole. . . . attempts . . . . . . . . . . . . . . . 

10- -. . . . 
. . . . . . . . . . . . 
. . 

11- -. . . . . -. -. -. -. -. -»: ---. -. --. . -- -- -. -. -25- -- -- -- -- . 
- -. . . . . 

-· . 



@ 

• llrllE-.111:t> I A 
Cepa •· , 

fl£TRO RAIL TRANSIT 
BOREHOLE LOG ,...._, _______________________________ _ 

. . -87-600-003 BH-206A --10, 2 

-1.oaeion: Vignes St. (C.C. Meyer's yard) Bl ■dan Ind Oatulll: 276 .5 ft 
OriHlftt .-...,..,, DRILL LINE 1-· l.regg Deluca 

• ,_,.,;. "y,. 1 A --· 1-9-87 Claml'I-: 1-9-87 
B-53 Coc•-dom 41.5 -l)opd,: OrUntlclli ...... Dllodlf-1 

,_, - 6101-., 
. 

Hollow Stem Auger - 6 Inch Dia. ·-· 6 I -of Orilllftt: ., ....... I . ,ea..: 

--· 8 Inch - .ii= . D11o111 (ftl: 29 • , .... I CGfflpl. I •• 124 hn. I 

Typeof,_1 .... Mio-8elkflU: None ....,._.,,, -by: 

Typeof-: 51 Bentonite Cement Grout Sharon Lagas Barbara Fontes 
ar.,icl.al ......... 

! ilUlan f l ~ J 1! ,._ 0 j ,. 
! f ! < ! ai ... l!: 

. Dry, dark brown, . SP . sand and gravel . 10:0 Baseline OVA . with some silt . reading@ 2 to Sppm . . . . . . . . . . . . 
s- 5-6' Dry, medi111 to coarse sand - SP 3 11- 10/1 /10:l OVA reading@ base-. with some gravel . 

J 10 line . . . 6-6.5' Dry, medf111 grained sand . SC -. . . with silt and some clay . . . . . 
. . . . 

10- 10' No recovery - -- 10/1 '10: l OVA reading@ base-. (probably ff 11) . 
27 line . . 

. . . . . . 

. . . . 

. . . 15-15.5" . 
SP 50/6' 11- Ory, light brown, - 14 22 10:2 OVA reading@ base-. mediun to coarse sand . 1 f ne . . . with gravel . 

. . . . . . . . . . 
I»: 20' . 

G9 23/6' No recovery, cobble Dry, gravel with coarse_ -- 10:31 
. grained sand : 1 

GP 
stuck in sampler . 23' Gravel and cobble . 

. . . . . . . . 
' . . 25-26.5 I Moist, mediun to coarse ~ SP 12 3 .... 10/4: 10:31 OVA reading@ base-25• . grained sand wfth . 

J 50 lfne . . 
. gravel . '-. . . . 
. Groundwater encountered · . at approx. 29.5 feet : . 

-· . 



BOREHOLE LOG 
P,ajoct_, ___ M_ET_R_O_RA_IL.;,._TR_AH_S_IT ____________________ _ 

Pn,joer ____ s .. 1_-_.6.,.00..,-..,0 .. 0 .. J..,J ____ ,. .. d 1.ot of _lo Numbor ... • _s_H_-2..,0..,6 .. A _______ _, .L of _L_ 

! 
8-lcl.ot ~ 

0 i;:clon t l - i I -1 "ll j ! u f1 ii C I :l ii: "' . . 
I . 

30-31.5' Wet, gray, medium to : SP 8 4 3/6/ 11:20 OVA reading@ base-. -. coarse grained sand . 10 lfne . . . . . . . . . . - - 7 . 35-36.5' Wet, gray, fine to • SP 10 5 6/10/ 11:26 OVA reading@ base-. 
medium size sand 

. 
13 line . . -. . . . . . . . . . 1-: . - -40-41.5' Same as above • SP 6 6 I.. 23/49 ·11 :36 OVA reading at . 

End Hole 
. 

48 baseline, 10 feet of . . . . slough in hole . . . . Collected l'«l.ter . . . . samples . . 
45- -. . . . . . . . . . . . . . . . 
so-: 

. -. . . . . . . . . . . . . . . . . 
56- -. . . . . . . . . . . . . . . . . . 
ao- -. . . . . . . . . . . . . . . . . . 
ea- -. . . . . . . . . . . . . . . . 
,A• . 



• 
11M E.- lildli I sn, 
Oapc.ztiaa 

METRO RAIL TRANSIT 
BOREHOLE LOG 

ProjNt_, ___________________________________ _ 

......... -. ____ 8 ___ 7_-6_0_0_-... oo __ 3 __ 3 ______ ...,.of_loN-: _B,..H.._-..,2 .. 0,_1 ______ -1..o, --2.. 

-•Locodon: 101 FWY South from Vi gnes -and-: 276.9 ft 

Drilllnt "'"""' 
DRILL LINE lo.t11or. ~r~gg,,O~! uca 

__ , 
1/12/87 Dalo flni-: 1/12/87 

Co.npllliOII. -°"""' 0rilliftg &quipi.-1t: B-53 _ ,_, 60 
, _ 

Hollow Stem Auger - 6 Inch Dia. - 4 j01-.: ·-· 4 
i -of Orilllnf: ofs.mi,loo: I • ,eor., 

- I 
ICompl. l24 hn. --· 8 Inch Dlplll lftl: 30 !First: I •• ! 

T_of,_,,_ __ 11: 
None 

...,._..,, _.,., 
"fYIIOof_, 5S Bentonite Cement Grout Barbara Fontes Sharon Lagas 

! 
GnohMJ'-GI ........ 

i -I ~ C .rf a lpclo.t f 8 -.,, .a t 
! C ~ I iii ::I ~ z 
. . 
. Dry, dark brown, silty, fine to 

. 
Fil 12:1 Baseline OVA . . . medium size sand with gravel . reading @ 2 ppm . . . and rock/garbage debris . . . . . . . 

s-
5-6.5' Same as above -. . Fil Note Very little pres-. . . . sure on augers . . 

. . 
- . 
- . . . 
- . ---

10- - 1j 3/5/ - 10-11.5' Moist, black-brown, - 2 12:2 - silty sand, medium - SC 8 - . .... 
- plasti cf ty clay with -- . 
- oxidation staining . 
- 12.5' Hit debris-augers crunching: -- . 

11- - ... 
31/31 '12 :3 - 15-16.5' Moist ta dry, medium to : SP 4 2/ OVA reading@ base-- 33 line - coarse sand - -- . 

- -. -- -- 19' Gravel and cobbles - GP - . 
:zo: - -20' Dry, coarse grained - . - sand wf th grave 1 and - SP 6 50/6' 12:5 OVA reading@ base-- - -- cobbles - line, cobble stuck - -- - in sampler - - No recovery for lab - -- - samples 
21- - - 50/6' - 25' Same as above . SP 6 - 1:01 No recovery for lab - - samples . . 

- . 
- . 
. . 
- . 
- . 

•ft" -



•~=~ P- , 

BOREHOLE LOG 
ProiKt _, ___ M..,ET_R_0_R ... A:.:.I:.L ...:T .. RA"'N"'S""IT...._ ___________________ _ 

PrOilCt Numt.r:--.ll8"'Z-::.6wPuaP.i::-:i.P11.Pi..31ol3 ..... __ Fletd Lot of Borwho6e Number::_.1,18:i;iH;;;-'"?P"'Zr;.... ______ ShNt -'.- of ___z_ 

! 
G-icLag s.m,,i. 

0 lgdo,1 t j - i i{ Fl...,.rtcs 
ii 'a i ! u 
! ii ~ 

~ .I :J z Qd! . . 
(_ . 

30-31.5' : SP . Wet, gray, coarse sand 12 3 4/4/ 1:07 . 
with some silt . 24 . . . Ground11111ter encountered : . . at approximately 30 feet• . . 

1:m: - z 35-36.0' Same as above • SP 4 4 20/50 1:14 . . - . - 38' Gravel and cobble . 
GP Augers vibrating . . . . . . . . . . 

4: - -40' Wet, gray, medium to • SP 12 - 50/6 "1:27 No recovery for lab - -- coarse grained sand - samples . -- -- -- -- -- -4- - ..... - 45' No recovery - Possibly : - Note 1:30 Having problem with -- medium to coarse grained: sand heaves going - sand to 60'-sand locking - -- - around drill - -- -- -IO- - --- 50' No recovery - Possibly : NotE --- medium to coarse grained: - sand . - . - . - . -- -a: - --
55' No recovery - Possibly - NotE . -. . medium to coarse grained: . sand -- -- -- -- -180-; -
60' End Hole - 2:15 Collected water - -. " Samples - -- -- -- -- -- -

61- -- -- -- -- -- -- -- -- -,n• -



BOREHOLE LOG 
METRO RAIL TRANSIT .......,_, _________________________________ _ 
87-600-0033 flold 1.atot-1o N-· _ .. e ... H-..,2 .. 0 .. s...._ ______ ..J... °'--'-

_ .. ...,...1an, · NE of BH-205/ Adjacent to Center St. e-... -Ootum: 270.6 ft 

0riNing ........ : DRILL LINE 

Crilllftg EQII-: B-53 

-ot0ri1Hng: Hollow Stem Auger - 6 Inch Dia. --- 8 Inch 
TYPI of Pia fo.illioft ladcfill: None 
,._ot_, 5S Bentonfte Cement Grout 

D '1MNIII 

· Dry, dark brown, silty fine to 
: medium size sand 

· SM . . . . . . . . 
. . . . 

• 5' 
5- No sample collected . -. . . . . . . . . . 

10-. . . . 
. . . . . 

15-. . . . . 
• -. . 

20-. . . . . . . . . 
21-. . . -------· 

10-11.5' Dry, brown, medium to 
coarse grained sand 
with gravel 

. . . . . . . . -· SP -. -. . . . 
15-16.0' Dry, brown, fine to 

medium grained sand 
. SP -. . 

20-21.0 1 

------Dry, brown, medium to .: SP 
coarse sand with gravel : 
and broken cobble -. . ., --

25-26.5' Wet, gray, medium to .: 
coarse grained sand wf th - SP 
occasional gravel : 
Groundwater encountered : 
at approx. 25 feet ---. 

2 

2 

4 

=::; 60 

- I a.Ill (!ti: 25 !Flm: ....... , 
Barbara Fontes 

- 01pd,: (Mil 

1/13/87 

' i . 1 Uncl&: 6 ,ea... 
i I Con,pl.: 

a-iw: 

I 
124 hn. 
: 

Sharon Laaas 

-
12:4, Baseline OVA 

reading@ 2 ppm 

-1 / .... 

2 
2 

Note 12:4! OVA reading@ base
line 

33/4! '12:4• OVA reading@ base-
45 line, large cobble 

in sampler 

34/5( 12 :5• OVA reading@ base-
11 ne 

3 
7 

40/5( 1:05 Bouncing off large 
cobble -

-10( 4 / 16/1! 1:12 Slight oily odor 
.... 15 



BOREHOLE LOG 
METRO RAIL TRANSIT 

l'nljKl-=----------------------------------
Pn,jocl N.-: 87-600-0033 BH-208 2 2 

----------Piold Logof Banholo Numbor:..· ----------Shoot_ of-

j 
Gropllic Log --01 a iptian t ! - i ii Aomorka 

J ,, i ! ,., 
-i ~ J ~ z Cl ,i! . . 

l . 30-31.5' Same as above-not as • SP 40 5 7 /7/ 1:19 . . 
13 . coarse . 

~ . . . . 34' Gravel and cobble . GP Dri 11 i ng very . . I• . difficult 
35' No recovery-gravel and - GP --. . . cobble . Note 1:28 . . . . . . . . . . . . 

..: . 
40-41,5.' Wet, gray, medium - SP 2 6 7 7/9/ 1:43 OVA reading @ base-. . . grained sand . 34 line, slight . . -. . creosote odor . . . . . . . . . . 

411- 45 1 No recovery - Possibly - -- Note . . . sand . . . . . . . . . . . . 
50' 

. 
ISO: No recovery-6 feet of . Note 

slough in augers - - --. . Possibly sand . . . . . . . . . . . . . 
ISS: 

. 
55' No recovery - Possibly - -- Note -. sand -. -- -. . - -. . - -. . 

eo- 60' Abandoned hole due to -. -- sampler being stuck in -. a 
Upon remova 1 of - augers. Could not advance - 2:44 - . strong - hole any further . augers, 

- . creosote odor • No - . 
water samples col-. . 

--= - lected due to sam-. - . pler being stuck - . . . - . -- . - . - . ~,.- . 



BOREHOLE LOG 
P...;.t_, ___ M_ET_R_O_RA_IL_T_RAN_S_IT ____________________ _ 

A7 i::nn nn-:,-:, - - • of~ --~: Eac .. r~rnA .. - .f. - : ., c~ - - llo""'" l>71 /; •+ 
Orillint-: DRILL LINE Drlllor: Greg De 1 uca 0..-: 1/21/87 en, l'ln-: 1/21/87 . 

.,v,~ 
Camplo-: -Dopdt: 

Oriltlne &.-ip ·••t: B-""' o.m•-· ~n ·-· - i :u ...... , i 
-ofDrilll11F Hollow Stem Auner - 6 Inch Dia. of.....,_ 8 ,01-.: R I C:0..: 

- I 
iCompl. i __ , 

R Tn-h 0opdt •ftt: ~n !Flnt: • •• 124hn. 
' 

Type of 1'111 foladol1 S--fiU: L,ipdlly: ~bV: ., ___ 

TvPeofSool: "" - ·+a. I •n•c n . -' 

! 
Gtoplllc Loa ---

Cl ill ii I f i ~ j rl ... t l i~ -~ < ,: j c! ~ z cSj 

- 0-6" Asphalt - 9 :1, Baseline OVA - 6"-1,2' Brick Road - reading @ 6 ppm - -- l.2"-1.6' Concrete - Fil -. Dry, dark brown, silty, fine to : -. medium size sand with some gravel . 
- ----1- - I-. 5-6.5' Dry, brown-black, silty, . 6 1 / 5/4/• 9 :5• OVA reading@ base-. fine to medium size sand with . SM line, only OVA . . -- some gravel . sample recovery . . 
- . 
. . . . . 10.7-11.7' Moist, black-brollfl, . 6 2 16/1] 10:01 At 10' sampler hit 

10- -- silty, fine to medium : SM ~ 
pocket and dropped - approx. 8" - size sand with some . 

- gravel -. . . . . . . . . 15-16 ,5 I Ory, brown, fine to . SP 33 3 14/4] 10:0. OVA reading@ base-
11- - ... . medium sand with pea . I 37 line . . size gravel. Upper 8" Large cobble in . . -. stained black. Gravel . bottom of sampler - . 

. increasing in size with : Oily film on sampler 
-- depth. Entire sample -. saturated with gasoline~ 20- 7 20/37 '10: 2( - 20-20.5' Dry, brown, silty sand : · SM 6 4 OVA reading@ base-. 

20.5-21.5' Moist, gray, medium to- SP 43 line . -. coarse sand with pea : Strong oily odor . 
- sf ze gravel -- -. -- 25-26.0' Dry, brown, silty, - SM 6 5 27 /5( 10 :2· OVA reading@ base-

25- - 2 - medium to coarse sand - line - with gravel. - Strong oily odor . -- 27 .S' Hit cobble and gravel : . Groundwater enc untered . GP . . at approx. 30 feet = ---· . 



BOREHOLE LOG 
Proiocc_, ___ M_E_TR_0_RA_I_L_TR_AN_S_IT _____________________ _ 

......._ _, 87-600-0033 Flot BH-209 2 2 
"'-' __ .;......;.;..;.,,.;.;..;.;,___ d Logof Bo-lo Nu-:.· -----------•_of-

6-laLog -! 0ocripdGII f i ! j .. ; -I 'II ! ~i ! 1 ! 0,2 
. . 

~ . 
30-31.0" 

. SP 24 36/50 - Wet, green-gray, medf um - 10:35 OVA reading at base-- to coarse sand with some • line • -- gravel - Hit void - -- - Soil has H2S odor 
I~ 

- .Oily film on sampler 
35 1 -35.5 1 - ~ Wet, gray, medium to - SP 46 50/6" 10:44 OVA reading@ base-- -- coarse grained sand - line - 37' Hit cobble and gravel - GP Strong HzS odor - -- 39' Broke through cobble . S 1i ght creosote odor - . - - on sampler • -- i - 40-41.5' Wet, gray, medium to - SP 12 6/8/ 10:59 OVA reading@ base-- ' -. coarse grained sand Wlth · -- 16 line . . gravel . Oily film on sampler . . . . . . 

- . . . 
•- - -. 45' No recovery - 4' . - Note . . . slough in augers -. . . . . . . . . . 
so-: 

. -50' End hole - no recovery . 11:2: Water samples . . . due to sampler sticking . collected - in augers - OVA reading 14 ppm . -. . at top of hole - . . . . . 
55- -. . . . . . . -. -- -- -. -- . 
eo-:: --. . . -- -- -- -- -- -- -
aa-:: --- -- -- -- -- -- -- -
10· -
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UNIFIED SOIL ClASSIRCATION SYSTEM (ASTM 0-2487) 

HAURY DMSl0NS GROUP &EC0NDARY DMSac>Ns SYIIB0L 
. GRAVS.S ClEAN GW WEU. GRADED GRAVB.S. GRAVcl:.-sANO MI.XT\JRES, UTTU: OR NO ANES. 
MORE THAN GRAVEl.S 

COARSE HA1.FOF (l£SSTHAN GP POORLY GRADED GRAVEl.S OR GRAVEl.-SANO MIX11JRES. IJTTU: OR NO ANES 
OOARSE 5'1. ANESI 

GRAINED SOILS 
FRACTION IS GRAVEi. GM SILTY GRAVEl.S, GRA\IEL.-SANO-SILT MIXTURE. NON PI..ASTIC ANES 
LAAGER THAN WTTli 

MORETHAN #4 SIEVE ANES GC Cl.AVEY GRAVELS,.GRAVEL.-SANO-Q.AY MIXTURES, PI..ASTIC ANES. HALF OF 
MATERIALS 

SANOS ClEAN SW WEU.. GRADED SANOS, GRAVEU.Y SANOS. UT'tl.E OR NO ANES. IS LARGER SANOS 
THAN MORElHAN ¥ ... ~~ #200 SIEVE SIZE HALF OF SP POORLY GRADED SANOS OR GRAVEU.Y SANOS. um.£ OR NO ANES. 

OOARSE 
FRACTION IS SANOS SM SILTY SANOS. SANO-SILT MIXTURES, NON-PI.ASTIC ANES. 

SMALLER THAN WTTli 
#4 SIEVE ANES SC Cl.AVEY·~. SANO-Q.AY MIXTURES, PlAS'TlC ANES. 

SILTS·ANO Cl.AYS Ml. INORGiANJC SILTS AND VERY ANE SANOS, ROO< FLOUR. SILTY OR 
Cl.AVEY.FINE SANDS OR Cl.AVEY SILTS WITH SLIGHT PI..ASTICITY. 

ANE 
INORGANIC ClAYS OF~ TO MEDIUM PI..ASTICITY. GRAVEU.Y CI.AYS, GRAINED SOILS LIQUID LIMIT IS LESS a. 
SANDY Cl.AYS SILTY Cl.A LEAN CI.AYS. THAN SO 

MORE THAN Ol ORGANIC SILTS AND ORGANIC SILTY CI.AYS OF LOW PI..ASTICITY. 

HAL.FOF MH INORGANIC SILTS. MICACEOUS OR OIATOMACEOUS FINE SANDY OR SILTY 
MATcRIAL SILTS AND Cl.AYS SOILS, eu.sTIC SILTS. 

IS SMALL.ER 
CH INORGANIC Cl.AYS OF HIGH PI.ASTICITY. FAT CLAYS. THAN LIQUID LIMrT GREATER 

#200 SIEVE SIZE THAN 50 
OH ORGANIC Cl.AYS OF MEDIUM TO HIGH PI.ASTIOTY, ORGANIC SILTS. 

HIGHLY ORGANIC SOILS PT PEAT AND. Oll-lER HIGHLY ORGANIC SOILS. 
~ 

: I Cl ASSIFICATION CRrTERIA BASED ON RB.D TESTS I 
1' 

: . NUMBER OF BLOWS OF 140 PENElRAllON RESISTANCE (PR) a.AYS AND SQ..lS 
. POUND HAMMER FAWNG 30 

' SANDS AND GRAVELS CONSISTENCY BLOWS/FOOT" STRENGTH .. 
INCHES TO DRIVE A 2 INCH 0.0. 
(1 ~ INCH 1.0.) SPLIT BARREL -~ 
SAMPLER (ASTM-1586 STANDARD RELATIVE DENSITY BLOWS/FOOT• VERY SOFT 0 - 2 0- ¼ 
PENEmATlON TEST} .. 

VERY LOOSE 0-4 SOFT 2 • 4 y, . ~ 

ARM 
•• UNCONFINED COMPRESSIVE 

LOOSE 4 • 10 4 - 8 'h . 1 STRENGTl-1 IN TONS/SQ. FT. 

MEDIUM DENSE STIFF 8 · 15 
READ FROM POCKET 

' 10 • 30 1 • 2 PENETROMETER 
I, ' 

DENSE 30 • SO VERY STIFF 15 • 30 2 - 4 

' VERY DENSE OVER 50 HARO OVER30 OVER 4 

. !: ' 

ClASSIFICATION CRrTERIA BASED ON LAB TESTS 

60 
'/ 

D ( 03912 
GW ANO SW.C0 • ~ GREATER THAN 4 FOR GW ANO 7 FOR SW: C

0 
.. o,o 0 10 X 0 150 

~ i~ V BETWEEN I AND 3 
0 40 • 7 GP ANO SP • CtEAN GRAVEl. OR SANO NOT MEETING REQUIREMENT FOR GW AND SW ;; Cl ·) GW ANO SM · ATTERBERG LIMrT BELOW 'A' LINE OR P.1. LESS THAN 4 l:: 
0 l/ GC ANO SC • ATTEJ'IBERG UMfT A80VE ._.. UNE P.I. GREATER THAN 7 
;;;: 
U) 20 .,,v ~ I OH &MH 
Q. . FINES I ANE I MEDIUM ANE I COARSc /coe ;j 

I ~ ML& t<:JLT OR CI.AYI SANO SAND I SANO I GRAVEL GRAVEL Bl£S BOULDERS 

0 
u , , Cl SIEVE SIZES 200 40 10 4 :y.• 3" 10" . 0 20 40 60 80 100 

LIOUID LIMIT ClASSIACATION OF EARTH MATERIALS IS BASED ON RB.D INSPECTION AND 
SHOULD NOT BE CONSTRUED TO IMPLY LASORATORY ANALYSIS UNLESS SO STATED. I 

GEOBASE/GPI 
KEY FOR SOIL EXPLORATION LOGS 

1 FIGURE A-1 



>-
z,~ 

LI.I 
IJJ I- Ou ~ z 
0:: .... Mz ::c" DESCR/P110N OF SUBSURFACE MATERIALS o,.. 

(I)" 1-(C I- M1-~" ZLL «._, ..,_1- 1-w ~~ IJJU o::i~ LIJ Q.L&.I 
This summ~ applies only at the location of this boring and at the time of «w M"' CCL l-1-1 -J wW =>u. 

"' ~(I) 
a. c~ drilling. Subsu ace conditions may differ at other locations and mai change at ~" 0 >- I: I: 0:: uJ~i (C this location with the passage of tlme. The data presented Is a slmp ification of LI.I 

C Q. a:: (/) - actual conditions encountered. 
V .-- A~ --.;._~ . 

. - MISC. CRUSHED BASE COARSE, brown, sllght1y moist, :..i...~-

. - medium dense to dense -:~ . . :-:._ 

----~-·.- -290-.-- .CRUSHED ROCK MIXED WITH SILTY SAND (SM), brown, ~~-
. - slightly moist, dense to very dense, 1 to 1.5 inch gravels 

7 
... _ -~ · . 

95 . -2.4 --.;._~ . 
. -- ~~-:.-: - ~ SILTY CLAY to CLAYEY SILT (CL-ML), mottled grey green, 24.1 B - ~ moist to very moist, stiff to very stiff 

~ 
~ - ~ 23.2 B 

·-·-·-·-· 1-•- ·- ·-·- -·-·-·-· ·-·-·- - ~ .., 
Refusal at 5 feet. 

! 
=-~ 

SAMPLE TYPES DATE DAIL.LEO: ~10-93 
PROJECT NO.: 1133.21 [g Rock Core GEOBASE/GPI [§I Standard Split Spoon EQUIPMENT USED: METROLINK 

l]I Drive Sample ' HANO 

LOG OF BORING NO. B-1 l]J Bulk Sample GROUNDWATER LEVE~ 

CTI Tube Sample 
NOT ENCOUNTERED 

FIGURE A-2 



>- Zu,1- UJ 
UJ .... 0 ur- Q. 
0: H .... 2it' >-. :::, ,... u,,... 

t-a:; ' .... 
zu. <1:._ t;~ UJU ~~! L&.I 

H'"' CQ. ...J 
0 

..., u.1'1, (L 

t: >- zcn t: 
0: u.l~ji (C 
C Q. 0: (I) 

28.2 90 e -
29.5 

-

13.0 a -

DESCRIPTION OF SUBSURFACE MATERIALS :::c" ........ 
a.,u.lt,,-~~ ............ ----.::---.~~-:-~~~~-----~'!"'-."'~---~ 
wW Thia aumma,y applies only at the location of this boring and at the time of 
c~ drllllng. Subsurface condition• may differ at other locations and may change at 

thla location with the passage of time. The data presented la a simplification of 
actual conditions encountered. -V r--

f-~ -~---~-----i--
f-~ 

AU.: 
SILTY GRAVEL (GM), grey, dry, loose, 3/4 to 1.5 inch 
gravels, trace sand 

SILTY CLAY to CLAYEY SILT (CL-ML), mottted brown 
green, moist, very stiff 

@ 5.5', black ash 

, SILTY SAND (SM), grey, moist, medium dense to dense 

-290-

-285-

·-·-·---·~·-·-·-·- - ·- ·- ·- · ·- ·- ·- -·-·- I : I: 

SAMPLE TYPES 
[g Rocle Core 
[§) Standard Split Spoon 
[QI Drive Sample 
I]] Bulk Sample 
[!] Tube Sample 

DATE DRILLED: ~10-93 

EQUIPMENT USED: 
HANO 

GROUNDWATER LEVEL: 
NOT ENCOUNTERED 

Refusal on rock at 7.5 feet 

GEOBASE/GPI 
PROJECT NO.: 1133.21 

METROLINK 

LOG OF BORING NO. B-2 
FIGURE A-3 



► 
U,I .... 
cc: H 
:::::,,.. (I)" 

ZIL t;x u.iu 
H""' OQ. 
0 

,.; 

J: ► cc: 
0 

3.2 144 

18.6 100 

9.1 
·- ·- ·-·-· ·-·-·-·- -·-·-·-· 

SAMPLE TYPES 
(g Rock Core 
[ID Standard Split Spoon 
@I Drive Sample 
(]I Bulk Sample 
[!J Tube Sample 

z1~ 
UI 

Cu Q. z Hz ► ::Z:" DESCR/P110N OF SUBSURFACE MATERIALS 
c,.. .... « .... ........ ........ 

1ii 
....u.l 

"' 4.U.I «u.1 ........ .J u.i"" This aumm~ applies only at the location of this boring and at the time of =>u.. 
~(I) 

Q. 0~ drllllng. Subsu ace conditions may differ at other locations and mat change at w..., 
u.l~i 

%:: this location with the passage of time. The data presented Is a simp ification of ~ « Q. a: (I) - actual conditions encountered. - --- AU; SILTY GRAVEL (GM), brown, sllghdy moist, very 294.6 ·- -~- dense, 1 • to 3~ crushed rock, trace sand 
~~ 
. -- .. :--:.... 

B :i...~-
. -- ----B ~ SILTY CLAY to CLAYEY SILT (CL-ML), light brown, stiff to I - ~ , very stlff, moist, trace sand 

; H I 

! -B I I: ·-·-·--

DATE DRILLED: ~2-93 

EQUIPMENT USED: 
'HAND 

GROUNDWATER LEVEL: 
NOT ENCOUNTERED 

SILTY SAND (SM), brown, moist, medium dense, bricks, 
concrete, cfay chunks 

Refusal on concrete at 3.5 feet 

G.E.OBASE/GPI 
PROJECT NO.: 1133.21 
METROLINK 

LOG OF BORING NO. B-3 
FIGURE A-4 



c~-

w a:: 
::>,... 
t;x 
H"' 
~ -

2.7 

29.1 

16.8 

SAMPLE TYPES 
~ Rock Core 

>-... 
H u,,... 
zu. 
WU 
00.. 

"' ·>-a:: 
0 

140 

[§) Standard Split Spoon 
[Q] Drive Sample 
I]) Bulk Sample 
[!) Tube Sample 

i!iw ... w 
0.. 

1-4U=, >-.... z .. I-<CG:,. a:::~ l&.I 
1-(1) ...J 
w~c a. zu, :c 
l&.I~~ (C o..O:: (I) 

-

-
a 

·-·-·--

::c" ....... 
o..L&J 
wL&J 
0~ 

-

DESCRIPTION OF SUBSURFACE MATERIALS 

Thia summary applies only at 1he location of this boring and at 1he time of 
drilling. Subsurface conditions may differ at olher locations and may change at 
this location wilh 1he passage of time. The data presented la a simplification of 

actual celnditlona encountered. 

u - . - AU: 
----~-~~ SILTY GRAVEL (GM), brown, slightly moist, very dense, 

_ ~~ crushed gravels to 3•, trace sand -...~. :-: ~-~~ 
SILTY CLAY to CLAYEY SILT (CL-ML), mottled dark 
brown, brown, grey, stiff to very stiff, siltstone fragments 

Refusal at 4.5 feet. 

-295-

DATE DRILLED: 9-2-93 

EQUIPMENT USED: 
' HAND 

GEOBASE/GPI 
PROJECT NO.: 1133.21 

METROLINK 

GROUNDWATER LEVEL: LOG OF BORING NO. B-4 
NOT ENCOUNTERED 

A GURE A-5 



► zii I.LI 
uJ .... Ou 0.. z 
a:: H Hz ► %" DESCRIPTION OF SUBSURFACE MATERIALS o ..... ::I,._ "'" .... <E: .... ....... zu. <E:..,_' ........ t-w t;:-: uJU Q:i~ "' a.1.tJ 

<E:LLI 1-4'-' CG. t-H ..J l&.I LtJ Thia sum:= applies only at the location of this boring and at the time ot =>u. 
0 

..., 
~en 0.. c~ drilling. Subsu ace conditions may differ at other locations and mat change at ~..., J: ► C this location with the passage of time. The data presented la a almp ification of a:: l&.I~~ <E: LLI 0 a.a: en actual conditions encountered. v ·.- AU.: SANDY GRAVEL (GW), brown, dry, loose, glass, -- -:._.~. 

:.-: trash -·. ·.-·---·. - · . ~ ·.-. -· ,__ 
SANDY GRAVEL (GP), grey, dry, loose, 3/a• round gravels --·- ·- ·- ·- · ·- ·- ·-·- -·-·-·-· ·- ·- ·- -· -·-
Refusal at 20 Inches on asphaJt concrete. 

\ 
l 

' ,1 

➔ 

If 

-~ 

SAMPLE TYPES DATE DRILLED: 9-2-93 

GEOBASE/GPI PROJECT NO.: t 133.21 ~ Rocle Core 
METROUNK [ID Standard Split Spoon EQUIPMENT USED: -(Q) Drive Sample HAND 

[]I Bulk Sample GROUNDWATER LEVEL: LOG OF BORING NO. B-5 
CTI Tube Sample NOT ENCOUNTERED 

FIGURE f,. t:, -



I 

\ 
I 

= 

► 
u, t-a:: H 
=>,... u,,... zu. t;x L&JU 
H"' CCL 

"' 0 
► I: 0: 
C 

10.7 113 

3.4 99 

7.7 99 

10.6 97 

12.7 96 

22.9 96 

--·-·-·--~·-·- ·-·- -·-·-·-· 

SAMPLE TYPES 
(g Rock Core 
Lfil Standard Split Spoon 
[QI Drive Sample 
~ Bulk Sample 
OJ Tube Sample 

zi~ Lu 
Ou Q. 
Hz ► ::c" ~a: t- ...... 
a::7~ u.t o..W 
1-<I> wW ...I IJJH Q. c~ zU> I: 
IJJ~ii: a: 
0.. a::. U) --- B -1 D -

3 -0 5--
6 -0 - : 

PUS► o 10-- -

3 o . 

- - ·. 
.. 

DESCRIPTION OF SUBSURFACE MATERIALS 

This summ~ applies only at the location of this boring and at the time of 
drilling. Subsu ace condition• may differ at other locations and mat change at 
this location with the pasaage of time. The data presented Is a &Imp ificatlon of 

actual conditions encountered. 

I: 

ALL: 
SILTY SAND to SAND (SM-SP), brown, sllghdy moist to 
moist, medium dense, gravels to 3 inches, concrete 
fragments, bricks 

@ 7.5' - 9.0', bricks, ash 

SILTY SANO (SM), brown. moist, loose, slight petroleum 
odor 

NATIVE: SILTY SANO to SANO (SM-SP), green, moist, 
·.·:- dense. gravels, strong petroleum odor . .· 

·- ·- ·- - -- ·- 1 :~~--t-=T~enn--:i~na_t_ed-:--a-t -15........,....fe_e_t.--------------i 

No caving. 

z 
o,... 
Hi-
1-u, 
G:u, 
=>u. 
~"' 
LLI 

-295-

-290-

-285-

DATE DRILLED: 9-7-93 

EQUIPMENT USED: GEOBASE/GPI 
PROJECT NO.: 1133.21 

METROUNK 

18" BUCKET AUGER 
GROUNDWATER LEVEL: LOG OF BORING NO. B-6 

NOT ENCOUNTERED 
FIGIJRE A-7 ---------------------------------------



4.1 

6.6 

12.5 

3.1 

5.8 

3.2 

SAMPLE TYPES 
[g Rock Core 

► ~ 
H u,.,... 
Zl&. 
WU 
CCL ..... 
► a: 
0 

111 

91 

99 

97 

[§) Standard Split Spoon 
I]] Drive Sample 
[ID Bulk Sample 
[TI Tube Sample 

a 
1 o -

PUSt-0 -
3 0 

60 

so 
·- ·---~ 

DESCRIPTION OF SUBSURFACE MATERIALS %:" 
~~ 
CLLLlt-""="~----:-:--:--:-~-:---~~~~-----.~---~ I.LILLI This summary applies only at the location of this boring and at the time of 
c~ drilllng. Subsurface.conditions may differ at other locations and may change at 

this location with the paaaage of time. The data presented Is a simplification of 
actual conditions encountered. 

u I 'I: 
. 
. 

5-

AU.: 
SILTY SAND (SM), brown, sllghtty moist to moist, loose to 
medium dense, glass. bricks, gravels. concrete, chunks of 
clay, 

@5', brick 

: '1@ 7', refusal on concrete, moved boring 5 feet. . . 
. . . : • : SAND (SP), grey, slightly moist. dense 

,, -1// SANDY CLAY (CL). brown, moist. stiff, bricks Hi /,, 
~ ~ NATIVE: 
§::f. SAND (SW), grey, moist, dense, gravels to 3• 
. ..,; :..;,,, 

-~::b i=- . :-· 
-~~ 

·i:-•• ; ~ 
1c:-i:-..,;·, -:-:· 
,.,-- ·- ·-~ 

i=-. : .· 

Terminated at 16 feet. 
Slight caving and ravelling. 

J 

·290· 

·285-

DATE DRILLED: 9-7-93 

EQUIPMENT USED: GEOBASE/GPI 
PROJECT NO.: 1133.21 

METROLINK 
18" BUCKET AUGER 

GROUNDWATER LEVEL: LOG OF BORING NO. B-7 
NOT ENCOUNTERED 

FIGURE A-8 



r 

UJ 
0: ~,.. 
t;x 
H"' 
0 
C 

4.1 

3.4 

2.6 

6.2 

SAMPLE TYPES 
[g Rock Core 

► ... 
H 
(I)" 
ZLL. 
LIJU 
CQ.. 

"' ► 0:: 
C 

117 

92 

119 

102 

(ID Standard Split Spoon 
(QJ Drive Sample 
rnJ Bulk Sample 
IT) Tube Sample 

~w- LIJ 
Q.. 

H~= ► ... t-cc,. cc.,_ 
a::~! UJ ....... ..J 

Q.. 
~(/) C 
LIJ~~ (C 
a..O: (/) 

-B 

1 
,___ 

0 -
6 o ---

DESCRIPTION OF SUBSURFACE MATERIALS :c" ...... a..Wt--:;:~------~-~-----.---.-~~--~-.-~---~ LIJLIJ Thia summary applies only at the location Of this boring and at the time of 
c~ drilling. Subsurface oonditlona may differ at other locations and may change at 

this location with the passage Of time. The data presented la a simplification of 
actual oondltiona encountered. -u 

FILI.: 
SILTY SANO (SM), brown, loose. moist, gravels to 2· 

NATIVE: 
SANO (SW), grey, moist, very dense, gravels to 3• -285-

-280-

10 0 ·-·-·--

DATE DRILLED: 9-7-93 

EQUIPMENT USED: 
18" BUCKET AUGER 

T ennlnated at 11 feet. 
No caving. 

GEOBASE/GPI 
PROJECT NO.: 1133.21 

METROUNK 

GROUNDWATER LEVEL: LOG OF BORING NO. s ... s 
NOT ENCOUNTERED 

... - ~ ,t• -- ,,.. .-,. ,.,.:;; • ._,_ - , ...... ..... •t • -. 0 ....., <"' , • 1, ,, • • 1 1- ,, • \ _ ), f • I! , ' , ' !'-'ii _. I\~ , , •-.:,,. ,, .~ 

.J.'..o '~"" - , .,. ~ "-"' '-' '-4 '-,I· ""· . · ·- ..!, ~ ~ •y,• 

FIGURE A-9 
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Geotechnical Soilutions, Inc. Project No: !Client: Tetra Tech 
GS5101 Location: Aliso Sector O/MTA 

501 S. Fairfax Avenue, Suite 101 
Los Angeles, California 90036 
Tel: (323) 937-1097 

. Drilling Contractor: C&C Drilling 
Equipment: 8" Hollow Stem Auger 
Driving Weight: 140 lbs 

Fax: (323) 937-1099 Surface Elevation: 
Lo med by: SMD Oate:5/9/2005 Reference: 

.... GI GI GI ii 0. GI 
LL E ~ C ns 

en .!! .c GI C. .... 
E C. > 

GI ·;:: ns 
C C en 
::' .,;c_Q 

1;1:0: 
~CA 

ffi CA 
15 

-

-

-

GI 
ii 
E 
ns en 
Cl 
ns 

CD 

Ch 
GI 
.c 
u 
C -co ... 
GI 
a. 
; 
0 

CD Visual Description 
About 4 inches asphalt, about 4 inches base. 

Fifi: 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 

6 Possible Native: Brown medium grained sand, moist, moderately den~e. 
7 
10 

4· Brown medium grained sand, moist, moderately dense. 
6 End of boring 14 feet. 
12 Fill to about 1 O feet. 

No groundwater. 

Boring 1 

Sheet 1 
of 1 

r;:-
~ u 0 a. - -C .... 
GI .c ... 

Cl C 
0 'iii u ~ 
GI 

~ ... 
:, C ... :::, Ch ·o ~ 
~ C 

PLATE XVIII 

10102 1 2 2 0 0744793 



Geotechnical Soilutions1 Inc. Project No: iclient: 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: 140Ibs 
Fax: (323) 937-1099 Surface Elevation: Sheet 1 
Lo med by: SMD Date:5/9/2005 Reference: of 1 

c-1/) ~ u 
0 Q. QJ - -.i::. 
C: -u 
QJ .i::. - .5 - 0, ~ QJ C: QJ 

~ 0 ·a; QJ a. Q, (D 

LL E >, Q, ... u ~ I- E QJ 
QJ C: ft! 

Cl) a. ... ~ (/) cu 
::, C: .i::. QJ 0. (/) ~ - :J - E II) Q, > 0, 

.S2 ·5 ~ QJ ·;:: cu cu 
Visual Description C C en OJ OJ ~ C . ·() About 6 inches asphalt, about 5 inches base. -

Fill: Dark gray m_edium 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 . 
;i:§. 

I~ SPT 6 . 
6 
6 

.-,.-::--:.· 
J0 , .... 
m 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 
\s. ......... No groundwater . 

-

-

-

PLATE XIX 

10102122007 44793 



Geotechnical Soilutions1 Inc. Project No: 'Client: Tetra Tech 
GS5101 Location: Aliso Sector O/MT A 

501 S. Fairfax Avenue, Suite 101 DrillinQ Contractor: C&C Drilling 
Los Angeles, California 90036 Equipment: 8" Hollow Stem Auger Boring 3 
Tel: (323) 937-1097 Driving Weight: 140 lbs 
Fax: (323) 937-1099 Surface Elevation: Sheet 1 
Lo Jaed by: SMD Oate:5/9/2005 Reference: of 1 

c;:-
(/) ~ u 

0 

~ 
Cl) .. .c C: .. <.> 

Cl) .c .. C: .. -~ Cl) .!! Cl) C 
Cl) C. C. .!! CD 0 Cl) 

LL E >, C. ... (..) ~ I- E Cl) 

f C: "' .!! 0.. .'!:: en ta 
(/) ::::, C: .c Cl) C. en 
~ .. :::, .. E "' C. > . Cl 0 ·o ~ Cl) ·;: ta "' m Visual Description 0 0 en QJ ~ 0 

'.··o 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. 

}5 ·, _ 

ij'a ._;_ 
~ SPT 11 Black sand and clayey sand, slight odor, scattered pieces of brick, gravel, -

15 slightly moist.moderately loose. 
26 

-l5 -~ ~. CA 26 Possible Native: Light gray coarse sand with abundant gravel, odor, slightly 
50 moist, moderately dense. 
6" 

20 .... _ 
I~ 
~ 

CA 100 Light gray coarse sand and gravel, odor, slightly moist. moderately dense. 
6" 

Layers of coarse gravel/boulders. 

r-;-, 

I ~ 

Ii CA 20 Gray·clavev 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 

101021 2 2807 44793 



Geotechnical Soilutions1 Inc. Project No: 'Client: Tetra Tech 
GS5101 Location: Aliso Sector D/MTA 

501 S. Fairfax Avenue, Suite 101 Drilling Contractor: C&C Drillina 
Los Angeles, California 90036 Equipment: 8" Hollow Stem Auger Boring 4 
Tel: (323) 937-1097 Driving Weight: 140 lbs 
Fax: (323) 937-1099 Surface Elevation: Sheet 1 
Logged by: SMD Date: 5/9/2005 Reference: of 2 

;;:-
"' ~ () 
Q) 0 a. ci - -..s: C: ... z () 

Q) ..s: - C: ... 
.!2> Q) .!:! Q) ·- C: 

Q) 0. 0. .!:! U> 0 Q) 
LL E ~ 0. .. u 3: E Q) 
C: "' a. Q) ,<;:: .S! .. Cl) "' "' ::I C: .c Q) 0. Cl) .. ::> - E ~ .!!? 0. > Cl 2 ~ Q) ·;: 

"' "' Visual Description 
0 

0 C Cl) m m :E C 
.-o 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. 

t""•-

ia 

io Black silty clay, scattered brick fragments, odor, moist, moderately stiff . . -
V ·::w CA 6 

7 
25 

~-
;1_~ 

~~ CA 10 Possible Native: Dark gray fine sand, slightly moist, moderately dense. 
15 
28 

2'o ... ;,,:: 
~ CA 27 Dark gray coarse sand and gravel, strong odor, moist, moderately dense. 

50 
2" 

·-- . 
~~ 

I~ 
~ SPl 25 Dark gray coarse sand and abundant gravel, strong odor, moist, moderately 

35 dense. 

50 

5" 

® 28 
,.:ii.:-

I~ 50 Dark gray medium arained sand,. stronq odor, moist, moderately dense . .. .. 
PLATE XXI 

1018 2122887 4479 3 



Geotechnical Soilutions1 Inc. Project No: !Client: Tetra Tech 
GS5101 Location: Aliso Sector D/MT A 

50 1 S. Fairfax Avenue, Suite 101 Drilling Contractor: C&C Drilling 
Los Angeles. California 90036 Equipment: 8" Hollow Stem Auoer Boring 4 
Tel: (323) 937-1097 Driving Weight: 140Ibs 
Fax: (323) 937-1099 Surface Elevation: Sheet 2 
Lo med by: SMD Date: 5/9/2005 Reference: of 2 

(;::' 
fl) ~ u 

0 0. (II .. .=. c:: -... u (II .=. .... C .... en (II (II C (II a. Q. Q) (J) 0 'Gi (II 
u.. E ~ Q. ... 0 s: E 

(II 
Cl) ·= Ill 

Cl> 0. 
~ ~ ti) a. Ill 

fl) ::, c:: .=. Cl) ti) .... ::> .. 
E ~ .!!! Q. > C) 

.2 ~ Q) ·.:: Ill Ill 
Visual Descriotion 

0 
C C (/) m m ~ C 
-30 End of boring at 31 feet. -

Fill to about 15 feet. 

No groundwater. 

:~~ 

-

-

-

-

-

PLATE XXII 

1 0 1021.22.007 447 93 



Geotechnical Soilutions1 Inc. Project No: !Client: Tetra Tech 
GS5101 Location: Aliso Sector O/MT A 

501 S. Fairfax Avenue, Suite 101 Drilling Contractor: C&C DrillinQ 
Los Angeles, California 90036 Equipment: 8" Hollow Stem Auqer Boring 5 
Tel: (323) 937-1097 Driving Weight: 140 Ibs 
Fax: (323) 937-1099 Surface Elevation: Sheet 1 
Lo, lQed bv: SMD Date:5/9/2005 Reference: of 1 

~ 
i.=-

Ill u 
0 Q. G) -.r:. 
C --c., 
G) .r:. .!: -- Cl) Cl) C 0) Cl) 

C. C. ~ <D 0 ·; G) 
LL E >, C. ... (.) ;: I- E 

G) 
C cu 

G) Q. f ~ en 
C. 

cu 
Ill ::s C .r:. Cl) en - => .. 

E 3'; .!!? C. > 0) 
.2 ~ G) ·;: cu cu 

Visual Description 
0 

0 0 en CD CD ~ 0 
.- ·d About 4 inches asphalt, about 8 inches base . .:.r .. ; . .-

Fill: Brown medium grianed sand, abundant gravel, brick pieces, slightly moist, 
moderately loose. 

ifil§' 

Gray and brown silty clay, moist; moderately stiff. 
;r.~•f,,t 

:~;2: 
~ CA 10 Gray-brown silty fine sand, moist, moderately dense, slight odor. 

10 
15 

-,,.,~ 
J,§ 

111 CA 18 Possible Native: Light brown coarse sand and gravel, moist, moderately dense. 
38 
50 

_..., 
lQ 

SPT 50 Light brown silty fine sand with occasional gravel, sli_ghtly moist, dense. 
5" 

25 
..u'.a 

~ -CA 40 Gray fine to coarse sand and gravel, slight odor, sliQhtlv moist, dense. 
50 End of boring at 26 feet. 

5" .Fill to about 15 feet. 

::rr 
.§..Q 

No groundwater. 

PLATE XXIII 

1010212200744793 
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-
-
-
-

10-

-
-

1. 

( 1) 

Dal e Drilled: 
Drilled By: 
Dr illing Meth od: 
Logged By: 

6 

2 12 

(2) (3) 

C'> 

.3 
.., 
"E 
a. 
0 ... 

(.!) 

(4) 

Wa l e r Dept h: 
Dale Measu red: 
Reference Eleva lion: 
Datum: 

GEOTECHNICAL DESCRIPTION 
AND 

CLASSIFICATION 

(5) 

NO"fES ON FIELD INVESTIGATION 

SAMPLE - Grophicol representotion of somple type os shown below. 

>. -"iii 
C 
Q) 

oc 
>.O 
... a. o ....... 

108 

(6) 

Split Spoon - Stondord Penetrotion lest Somp~ (SPl) IP'I 
- Co1;1ornio Semple (Col) ---------------------m E:....J Drive Semple 

Bulk Somple 
lube Somple 

- Obtained by collecting cuttings in o plostic bog lv'I m 
- Shelby/Pitche• lube Semple IIID ICJ 

2. SAMPLE NO. - Semple Number 

3. BLOWS/n - Numbe• ot blows required lo odvonce sompler 1 tool (unless o lesser distonce is specilied). 

,,....... 
~ 
'-' 0 

Q)- C ._ C 
0 2 Q) :.;; II) 

1/)-
"oi;; · - C 

Oo -0 Q) ~u c{ I-

10 DS, SE 

GS 

(6) (7) 

Somplers in general were driven into the soil ot the bollom of the hole with o stondord (140 lb} hemmer dropping o stondord 30 inches. 
Drive samples collected in bucket auger bor;ngs moy be obtained by dropping non-stondord weight l rom vorioble heights. 
When o SPl sampler is used the blow count conforms lo ASlt.1 0-1586. 

SCR/ROO - Semple Core Recovery (SCR) in percent (%} ond Rock Ouolity Oesignolion (ROD) in percent (%}. ROD is delined os the 
percentage of core in eoch run which the spocing between noturol lroclures is greeter than 4 inches. t.lechonicol breolts of the core 
ore not considered. 

4. GRAPHIC LOG - Standard symbols for soil ond rock types, os shown on plate B- l b. 

5. G[Ol[CHNICAL O[SCRIPllON 

Soil - Soil clossilicotions ore bosed on lhe Unified Soil Clossilicotion System per ASlM 0-2487, ond designations include consistency, moisture, 
color ond other modiliers. field descriptions hove been modilied to reflect results of loborotory onolyses where deemed oppropriote. 

Rock - Rock clossilicolions generally include o ,ock type, color, moisture, minerol conslituents. degree ol weathering, olterotion, ond 
the mechonicol properties of the rock. fobric, fineotions, bedding spocing, foliations, ond degree of etmentotion ore olso presented 
where oppropriote. 
Description ol soil origin or rock tormotion is ploc_ed in brackets ot the beginning of the descriplion where opplicoble, for e,omple, Residuot Soil. 

6. ORY OENSllY, MOISTURE CONlENl: As estimated by loboro\ory o, field testing. 

7. A0D1110NAL l ( SlS - (Indicates somple tested for 
l,IA)( - Mo,imum Ory Density 

GS - G,oin Size Distribution 
St - Sond (quivo~nt 
(I - C,ponsion Index 

properties other thon the above): 
SG - Specific Gravity 
HA . - Hydrometer Anolysis 
Al - Allerberg Limits 
RV - R-Volue 

PP - Pocket Penetrometer 
WA - Wash Anolysis 
OS - Oi,ect Shear 
CP - Collopse Potentiol 

CHEM -
Pt.1 -

Sullote ond Chloride Cu11leni, pH, Resislivit~ 
Permeability 

CN - Conso11001ion 
CU - Consolidotion Undrained lrio,iol 
CD - Consolidated Drained l rio, iol 

UC - Unconl intd Compression 
1 - lOfYOne 

uu - Unconsclidoted Undrained 1 rio, iol 

6. ATTllUD[S - Orientolion of rock discontinuity observed in bucket ouger boring or rock core, expressed in strike/dip ond dip ongle. 
respec tively, preceeded by o one-letler symbol denoting noture of discontinuity os shown below. 

S: Bedding Pio~ J : Jointing C: Contoc_t r: roull S: Sheer 

Ill K L E I N F E L D E R EXPLANATION or LOGS 
PLAl[ 

A-1a 



UNIFIED SOIL CLASStrlCA TION SYSTEt..1 (ASTt..1 0-2487) 

PRIMARY DIVISIONS GROUP SYMBOLS SECONDARY DIVISIONS 

R[LATII/[ 

RELATIIIE 
DENSITY 

v., ry Loose 

Loose 

Medium Dense 

Dense 

Very o, ns, 

O[SCRIPllON 

Ory 

Wet 

CL[AN 
GRAVClS 

(L[SS l HAN) 
5" flNES 

GRAVEL 
WrlH 
flN[S 

Cl[AN 
SANOS 

(LESS lHAN) 
5" flN[S 

SANOS 
WrlH 
flNCS 

GW 

GP 

(;1,1 

GC 

SW 

SP 

SM 

SC 

..CL 

b CC) 0 WClL GRAO[O GRAVELS. GRAvtL- SANO l,IIXlURES. LITTl[ OR NO flN(S o . o . o . --··· ·· · -~·~· ~J:r-.. ~ 

..... -.• 
·:-:.-. ·.-.. ·:- . 

tl~I: 

POORLY GRAOCO GRAVELS OR GRAvtl-SANO 1,11xluRES, LITTLE OR NO flN(S 

SILTY GRAvtLS, GRAvtl -SANO-Slll MIXlUR[ S 

CLAYCY GRAVCLS, GRAVEL-SANO-CLAY MIXlURES 

W[lL GRAOEO SANOS. GRAV[ll Y SANOS. LITTLE OR NO flNCS 

POORl Y GRAOCO SANDS OR GRAVELLY SANOS, LITTLE OR NO flNES 

Sil.TY SANOS, SANO- Sill 1,11XlURCS 

CLAYEY SANOS, SANO-CLAY ..CIXlURCS 

U 
INORGANIC SlllS, VERY flN[ SANOS, ROCK FLOUR, SILTY OR 
C LA Y[Y r IN[ SANOS 

CL INORGANIC CLAYS or LOW 10 ..C[OIUM PLAS11Cl1Y, GRAVCll Y CLAYS, 
!------ SANDY CLAYS, SILTY CLAYS, L[AN CLAYS 

OL I I ' I ORGANIC Sil 15 ANO ORGANIC Sil 1-CLAYS or LOW PLASl lCITY 

MH 

HIGHl Y ORGANIC SOILS 

SANOSlONES ss 

CLAYSl ONES CS 

ii INORGANIC Sil.TS, MICACCOUS OR 01A10MACCOUS f1N[ SANDS OR 
SILTS, ELASllC SILTS 

INORGANIC CLAYS o r HIGH PLASltCITY, rAT CLAYS 

ORGANIC CLAYS or M[OIU..C TO HIGH PLASTICITY, ORGANIC Sil.TS 

PEAT. MUCK ANO 01H[R HIGHLY ORGANIC SOILS 

SILTSTONES SH ■ 

~---+--- ------1 
llM[STONCS LS 

SHALE SL 

CONSISTENCY CRITERIA BASED ON rtELD TESTS 

CONSISTENCY: lORVAN[ POCKCT •• 

DENSITY: COARS[-GRA1NC0 SOIL flN[-GRAIN[O SOIL 
P[NtlROMClER . NUl.48ER or BLOWS 

or 1 ◄0 POUND HAMMER 

UNORAIN[O UNCONnN[ O 
r Al.LING .30 INCHES 

SPT • RELAllll[ SPT 10 DRIii[ A 2 INCH 0 .0. 
<I blow&/11) DENSITY (") CONSISTENCY <I blo,os/lt) SHEAR COMPRESSIVE ( 1 .3/8 INCH 1.0.) 

SlR[NGTH ( tsl ) STRENGTH (Isl) SPLll BARREL SAMPLER 

<4 0 - 15 Very Soft <2 <0. 1.3 <0.2 5 
(ASTl.4- 1586 SlANOARO 
PENCTRATION 1£51) 

... - 10 15 - .35 Soft 2 - ... 0.1.3 - 0.25 0.25 - 0 .5 .. UNCONflN[O 
M,d,u m St,11 · ... - e 0 .25 - 0 .5 0 .5 - 1.0 COMPRESSIII[ 

10 - .30 .35 - 65 STR[NGTH IN 
SWI e - 15 0 .5 - 1.0 1.0 - 2.0 TONS/SO.n. 

.30 - 50 65 - 85 
READ FROM POCK£1 

Very Stitf 15 - .30 1.0 - 2.0 2.0 - 4.0 P[N[TRO..C[T[ R 

>50 85 - 100 Hord >.30 >2.0 )4.0 

MOISTURE CONTENT C(MENTATION 

fl[LO TESl DESCRIPTION rt[LO TEST 

Absr nce ol moisture, dusty, dry to the touch Weokly Crumbles or b•eoks with hondling or slight l inger p,essure 

Comp but no v,siblr wotr r l.lodcro tely Crumbles· 01 brroks with consideroble linger pressure 

Visibl• tree woler, usuolly soil is be•o• woter toble Strongly Will not crumble or br eok with linger pressure 

Ill KLEINFELDER EXPLANATION or LOGS 
PLATE 

A-1b 
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r Date Drilled: 4/24/03 Water Depth: 

Drilled By: WestHaZinat Date Measured: 

Drilling Method: Hollow Stem Auger 6" Elevation: 

>30.5 feet 

4/24/03 

~280 feet 

MSL Logged By: 

g k 

.... ii QI z 
4J - 4J 0 
111 4J -5 i:: 0 
> CD ::, CM 
CD CD ~ 0 ........ 
~ CM CD CD CD U 01 
{al -ci ~ ~ 

:i g ti 0~ 
~ .Q 

Ul U) IQ -

---
-VY 

-

-

-

-

'-275 5-
1 35 

-

-

-

-

'-270 10j' 32 

-

-

-

~265 15 -
3 45 

-

-
-

-

1-'-~-....llIIII 4 s 1 

t:71 

.s 
u .... 
i 

111 
k 
t!) 

Ed Che Reference Datum: 

SOIL DESCRIPTION 
AND 

CLASSIFICATION 

Aspbaltic Concrete (AC): approximately 3 inches thick 
over 1 foot base approx1matley 

I Artificial Fill (Afi: 
:sandy Llay (Cl~): olive gray, moist, fine to coarse sand, 

~ brick fragments found.s..no ordor ____ ______ _____ __ _ 
Sandy Silt (ML): olive brown, moist, very stif~ iron 
oxide stains, mottled with pockets of clay, no oaor 

Native: 
Sand (SP): yellow brown, slightly moist, medium dense, 
fine grained, no odor 

-- moist, dense, fine to coarse grained, some fine gravel, 
2 inch layer of gray clay, highly moist, no odor 

Ill KLEINFELDER 
Proposed Shored Excavation Project 

710 N. Keller Street 

PROJECT NO. 29712 

Los Angeles, California 

LOG OF BORING B-1 

Explanation To Logs On Plate A-1 

1010210200513241 
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C M SOIL DESCRIPTION 
0 

i 
.... .... 

! CD +I .s AND +I .... +I 0 
tO +I 13 §~ > QI CLASSIFICATION QI G) 0. 0 ....... 0 
r◄ ~ G) G) G) U CD .... 

(Continued From Previous Page) ti! -0 r◄ r◄ lt g -a t t 0 r◄ tO 
.-◄ .Q ~ I;/) I;/) c:Q -
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- ~ 

-- very dense 

-

-

-

~ 
5 26 

255 25- 50/6" 

-

-

-

-

~250 30-
00 

6 19 
50/6" Utt· Grave?rr'; Sand with Silt (SP-S1\1): gray, moist, very 

~ dense, me to medium grained, fine and coarse gravel, no 
odor 

Total depth of boring: 30.5 feet 
No groundwater encountered 
Bonng backfilled with bentonite grout and topped with 
rapid set concrete 

RI KLEINFELDER 
Proposed Shored Excavation Project 

710 N. Keller Street 

PROJECT NO. 29712 

Los Angeles, California 

LOG OF BORING B-1 

Explanation To Logs On Plate A-1 
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Date Drilled: 4/24/03 

WestHazmat 

Water Depth: >31 feet 

Drilled By: Date Measured: 4/24/03 

Drilling Method: Hollow Stem Auger 6" 

Ed Che 

Elevation: ~280 

Logged By: 

s:: 1-1 
0 

ii -•rt Ill 4J 
4J - 4J 0 
Ill 4J fj §~ > GI 
GI a> Cl. 0 ...... 
.-i 1M G) G) G) U GI 
r.:i -o H H ~ i i r 0 .-i 

.-i .Q 
C/l C/l al ..... 

-AA 

-

-

-

-

-275 5-
1 16 

-

-

-
2 39 -

1-270 JO-

-

-

-

-m 
3 28 

50/6" 

.... 265 15-

-

-

4 59 
-

-26(:1' "f---

Reference Datum: MSL 

SOIL DESCRIPTION 
01 
0 
..:I 

AND 

u CLASSIFICATION 
· r4 

I 
1-4 
t, 

t-7-,'""'""' Asphaltic Concrete (AC): approximately 3.5 inches thick 
V/. w1ffiout base r 
~ Artificial Fill lAfl: 
~ Claye_y ~and (~(;J: dark olive gray, moist, fine to medium 

~ ~:~: ~~~~ !~e;~v:i"~l:'bfi!:~Zo~~%;:~~!' no 
~ 
~ ~ c~;~[~~ brown, trace wood debris and fragments of 
V/~- ---------------- ---------------Native: 

Saii'iITSP): yellow brown, moist, dense, fine to medium 
grainea, some coarse gravel, no odor 

-- :- Silty Sand (S~: olive brown, moist, very dense, fine -
, gramed, no odor 
' 

.. 

.. 

:: 

... ..... Gravelly Sand with Silt (SP-SM): gray, moist to very 
moist, dense, fine to coarse grained, fine and coarse gravel, 
occasional layers of sandy gravel, no odor 

RI KLEINFELDER 

PROJECTNO. 29712 

Proposed Shored Excavation Project 

710 N. Keller Street 

Los Angeles, Callfornla 

LOG OF BORING B-2 

Explanation To Logs On Plate A-1 

1010210200513241 
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EXPLORATORY BORING: LB-01 Sheet 1 of 1 

PROJECT NO: 1651-15A DRILL RIG: AL-ROY DRILLING CO. 

BORING TYPE: BUCKET AUGER 

LOGGED BY: TKK 

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

PROJECT: TOSCO CENTER STREET REMEDIATION 

LOCATION: LOS ANGELES, CALIFORNIA 

COMPLETION DEPTH: 17.5 FT. 

z 
0 
i=-
~~ 
...J 
w 

0 
z ~- ~ 

~~ ~ 
0 __J 

5 
"' 

This log Is a pan of a report by Lo.mey As>OCiatas, and should not be used as a 
S1ancl-81one cloc:ument. This -.,;ption "l'l'iie$ orty to the location ol the e,,plora1ion 

81 the time ol clrillir,g. Subsur1ace oonditions may differ 81 01her locations and may 
cnange at this location wi1h time. The description presented is a simplification ol 
ectual conclilions encountered. Transitions between soil types may be gradual. 

MATERIAL DESCRIPTION AND REMARKS 

w 
Cl. 

~ 
__J 

5 
(/) 

274.0= SURFACE ELEVATION: 274 FT. (+/-) 
_ u • ' 5-INCHESOFASPHALT r ;::Gl!Y_ 

: 

~ :-\2-INCHES OFCRUSHED AGGREGATED BASE 1-
.{__GW>i_~enish brown _________ ___ I_ 

-

5-
-

1~1 

FILL: SIL TY SAND (SM), trace of fine gravel and 
asphalt, moist, dark brown to black 

- loose, no odor 

AUGER REFUSAL DUE TO STEEL PIPE 
MOVED TO 3-FEET SOUTH OF ORIGINAL 
LOCATION 
- weak petroleum odor 

- weak petroleum odor, cohesive 

-

-

-
-

SM 

: . ... ' . 
.. :--->~\ 

-/:}: 

NATIVE: SAND (SP), fine to coarse, trace of fine - t- - -

15- .:.-:::•-:· 
- :.-.:::.:

_:-:::_:: 

gravel, dense, moist, light brown, no odor 

·, ·.\._:.:f\AUGER REFUSAL DUE TO BOULDER (greater than 
.,____ 18-inches in diameter) 

-
20-

-

-

25-

BOTTOM OF BORING AT 17½ FEET 
NO FREE GROUNDWATER ENCOUNTERED 
BORING WAS BACKFILLED WITH CUTTINGS 

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

. 

- SP 

I-
. 

-

-
-

-

-
-

33 

1 ~ 12 102 -

6 ~ 11 122 
-

14 ~ 4 127 

Undrained Shear Strength 
(ksf) 

0 Pocket Penewmeter 

f::. T0Mltl8 

• Unconfined Compression 

A U-U Triaxial Compression 

1.0 2.0 3.0 4.0 

,,__ 30-
~ l I I I 

-
~ I I I 

~ - I : : : 

b - - I t : : 

C) I I I I I 

~--G-R~O_U_N_D~W-A~T_E_R_O_B_S_E_R_VA_T_I_O_N_S_: ____________ ......._ __ ~_~....._.......__....._........__'__._• _.__•__._ ...... -'~-• -11 

0 
:5 NO FREE GROUNDWATER ENCOUNTERED 

I ~TAl.:S.,A ccrv-1 ATCC 
a.vw 11111~ •n""""~l/"\1 Lv 
Envlronmental/Geotechnlcal/Englneerlnq Servi_~ _ . _ _ _ _ __ _ _ 

.t G i..:;L. 1. 9.r;: 0-w 5J... ~o-~~ 
LB-01 

1651-ISA 



,, 
EXPLORATORY BORING: LB-02 Sheet 1 of 2 

DRILL RIG: AL-ROY DRILLING CO. 

BORING TYPE: BUCKET AUGER 

LOGGED BY: TKK 

PROJECT NO: 1651-15A 

PROJECT: TOSCO CENTER STREET REMEDIATION 

LOCATION: LOS ANGELES, CALIFORNIA 

COMPLETION DEPTH: 32.0 FT. START DATE: 7-30-03 FINISH DATE: 7-30-03 

z 
0 
.=-
;; !; 
w 
..J 
w 

n.. log is a part of a report by Lowney Associates, and should not be used as a 
stancl-alone docunent This description applies only to tho locolion Of lho IIJll)lcnrtion 

at tho lime al drining. Subsurface conditions may differ at other locations end may 
change al this location with time. The desaipticn presented is a simplification al 
actual conditions enc:ounteted. Transitions belw9en soil types may be gn,dual. 

Undrained Sheat Stn,ngth 
Cl (ksf) 

~ ~ ~ t ffi ~ ~ ~z ~ la.; 0 Pocket Penetrometet 
~ ~~;;; .., .,..z - 6 Torvane 
..J ... .,, ~ ~ ~~ ~~- ~~ o uq;;o 3: oz >- w'~ • MATERIAL DESCRIPTION AND REMARKS "' ~ws v, ~ o a: oo Unc:oofinedCompression a.a: - o o a: z 

~ A U-U Triaxial Compression 

272.0 -D-1< -=~=-=-:--:,,.,.,....,S=U-=-R-=-F..,..A,..,,C=-E""""E""L=E,...V..,...A_T_IO__,,N:-:: =-2_7_2_F_T_. -:--( +_/-.,;.)....,....,., __ +---+---+-+---1'--+---+-.-...:.;1.;:..o .,........::;2.,:.-0 ..,......::3;.=..o ...,......4;;.:.0--.---11 
V I FILL: SILTY SAND (SM), trace of fine gravel, slightly 

- _:! mo;st to mo;st, brick rubble, bmwn : SM 

- FILL: SILT (ML), trace of sand and fine gravel, • - - -
medium stiff, moist, brown, no odor 5- ) - Ml 

. ~ 
~ 1----------------------'---

I 
~ FILL: SAND (SP), fine to coarse, with fine to coarse -
Q gravel and cobbles less than 12-inches in diameter, 
~ moist, light brown - SP 

_ _ J -concrete rubble greater than 24-inches in diameter 
1

v O;,:·>. 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 
.:_-:: .. ::: 

~:~ GRAVELLY SAND (SW), fine to coarse gravel and 

-
- SP 

. 

-

,r. cobbles less than 12-inches in diameter, dense, moist, .o.;t.. _ SW i:-:• orange brown with white mottling, no odor .:.. . 
25- i-:\\ 

- :::\). 
·: . :-· 

: · .... ·. 
- .. ::·/ .:-~ 

SAND (SP), medium to coarse, trace of gravel and 
cobbles less than 12-inches in diameter, dense to very -
dense, olive green, no odor _ 

-

• SP 

3
0- :::/{ - fine to medium, moist to very moist 
- ' . · .. 

3 ~ 10 104 

s M 4 110 

18 ~ 3 130 
'-

19 ~ 7 114 

30/10" ~ 6 115 
'-

19 105 
'17 l5 240.0· .. 

:.::::·.:-: 
30110" ~ 

'-

Continued Next Page C> & __ __._ _ _.__....__ ____________________ ....___ ......... __ .__..___.__....__ ......... _....,__....____. _ _.__ ... 
8 GROUND WATER OBSERVATIONS: 

:5 ~: FREE GROUND WATER MEASURED DURING DRILLING AT 32.0 FEET 

I laY~,A CCl""\rl ATCC' 
a.vw ■-.a.wM.vvV\-1/""\I L0 
Envlronmental/Geotechnlcal/Englneertng Services . . _ _ . _ _ _ _ ~ __ _ _ 

..& !.:J-ct..tJL c.L ~&tJLJ5~ ~ ~ ~w 
LB-02 

1651-ISA 
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EXPLORATORY BORING: LB-02 Cont'd Sheet 2 of 2 
DRILL RIG: AL-ROY DRILLING CO. PROJECT NO: 1651-15A 
BORING TYPE: BUCKET AUGER PROJECT: TOSCO CENTER STREET REMEDIATION 
LOGGED BY: TKK LOCATION: LOS ANGELES. CALIFORNIA 
START DATE: 7-30-03 FINISH DATE: 7-30-03 COMPLETION DEPTH: 32.0 FT. 

Ths log is a part al a repclf1 by Lowney A>sodates. and should not be used as a 
slancl-aJone document This description app~ only to the location al lhe e,plor8tion 

0 • at the time of drilling. Subsutface ccnclitions may differ at Olher locations and may 
Zw- wi ~ z z change at this loc:ation with time. The -criplion presented is a simplific:a1ion al w Q ui-: 0 w octual conditions encoumerad. Transitions between soil types mt,y be gradual. 0.. a: a:- in :r 
~~\!: 

w i'.=i::- ,__ (!) 
~ ..., ::, I- z~ 0.. ,_ 

~ ,_t;~ II. ,- z WO :;!:, w!t. ..., 
~ ~~ Oo.. ~ 0 _, 

0 w - o Oz >- -0 MATERIAL DESCRIPTION AND REMARKS z"'-1 
"' ::!:O w "' ~~~ a: "' 0 0 

240.0: 

BOTTOM OF BORING AT 32 FEET -
FREE GROUNDWATER ENCOUNTERED AT 32 
FEET 

35- BORING WAS BACKFILLED WITH CUTTINGS -
BORING HAL TED AT 32-FEET DUE TO REFUSAL, -

- BOULDERS GREATER THAN 18-INCH DIAMETER, -
ALSO SANO CAVED DUE TO GROUNDWATER - -

- -

40-
WEIGHT OF KELLY: 
0 TO 24-FEET: 2,150 POUNDS -
25 TO 44-FEET: 1,350 POUNDS - -
45 TO 65-FEET: 650 POUNDS 

45- -
- -
- -

- -
- -

50- -
-

-
55- -

- -
- -
-
-

60- -
. 

-
-
-

GROUND WATER OBSERVATIONS: 

~: FREE GROUND WATER MEASURED DURING DRILLING AT 32.0 FEET 

I llllY.Al~,A CCl""V""'I ATCC' 
~W IW-Wf"\.J.JV\...,,1/-\I L~ 
Envlronmental/Geotechnlcal/Englneenng S~~ 

0 
~ .l S ~.;:,; 

8 
~ .l ~ ~ ~CJ 

(!) 

l!"w 
"'> <l> W ..:-
11."' 
t-8 
ZN 
W . 
00 a:z 
w 
0.. 

Undrained Shear Slrenglh 
(ks!) 

0 Pocket Penetrometer 

I::,. To,vane 

• Unoonfned Compression 

A tJ4.J Triaxial Compression 

1.0 2.0 3.0 4.0 . . . ' . . 
' ' ' . ' ' . 
' ' 
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EXPLORATORY BORING: LB-03 Sheet 1 of 1 

PROJECT NO: 1651-15A DRILL RIG: AL-ROY DRILLING CO. 

BORING TYPE: BUCKET AUGER 

LOGGED BY: TKK 

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

PROJECT: TOSCO CENTER STREET REMEDIATION 

LOCATION: LOS ANGELES, CALIFORNIA 

COMPLETION DEPTH: 24.0 FT. 

z 
0 
;:::-
~t 
UJ ..., 
UJ 

272.0 -

-

-

0 
z 

:r :ll t:.=-- uJ 
w!::. ..J 
0 ..., 

0 
"' 

- ~ 
5 ><; 

RS 
-g 
p 

-p 

-
10-

-
) 

-,. I , 

: 

-
-

- . . . . : .. . . . 
20- _: .-'.'.-: 

. : ... 

- :--.::::-.:-: 
: ... 

25-

-
-

-
-

30-

-

Ths log is a part Of a report by Lowney Associates, and should not be used as a 
slancl-alona documottt. This desaiptlon applies only to the location Of the ""l)loration 

at the time ol ctilling. Subsl.fface ccnditiON may differ at other localions and may 
cllanQ8 at this loca1ion with time. The desaiptlon presented is a simplilication cl 
actual condilions enc:cunterad. Transitions between soil l)pes may be gradual. 

MATERIAL DESCRIPTION AND REMARKS 

SURFACE ELEVATION: 272 FT.(+/-) 
FILL: SILT (ML), trace of fine sand and gravel, 
slightly moist to moist, brick rubble, brown 

UJ 
0.. 

~ 
...J 

0 
"' 

Ml 

FILL: CLAYEY SAND (SC), with fine gravel, trace of -~ - -
asphalt, low to medium plasticity, moist, brown - sc 

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 

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

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

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 

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 

- SP 

-

Ml 

SM 

-
SP 

. 

. 

8 ~ 5 110 -

10 ~ 3 114 -

4 ~ 12 107 -

13 ~ 6 115 

45 

Undrained Shear Strength 
(ksf) 

Q Pocket Penetrometer 

/:l_ To,vane 

e Unconfined Compression 

A U-U Triaxial Compression 

1.0 2.0 3.0 4.0 

!t---,G,-R.._0,...U_N_D._W_A.,.,T"'""E-R-:0-B-:S_E __ R_V-AT __ l_O-:--N-:-S-: ____________ __._ __ .....__...__.....___.__...__~ _ _.__.____._ _ __._----t1 
<.) 

:5 NO FREE GROUNDWATER ENCOUNTERED 

LB-03 
1651-ISA 
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EXPLORATORY BORING: LB-04 Sheet 1 of 1 

PROJECT NO: 1651-15A DRILL RIG: AL-ROY DRILLING CO. 

BORING TYPE: BUCKET AUGER 

LOGGED BY: TKK 

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

PROJECT: TOSCO CENTER STREET REMEDIATION 

LOCATION: LOS ANGELES, CALIFORNIA 

COMPLETION DEPTH: 24.0 FT. 

z 
0 
;:: -
~~ w 
...J 
w 

272.0_ 

--

-~i 

This log Is a pall cl 8 ll!pef1 by Lowney Associates. and should not be used as a 
stand-alone document. This deSO'iption applies only to the IOcation cl the e,q,loration 

at the time of drilling. &4Jsutface ex>nditions may differ at other locations and may 
change at this location wilh lime. The description pn,sented is a simplification or 
adual conditions enccuntered. Transllions between soil types may be gradual. 

MATERIAL DESCRIPTION AND REMARKS 

SURFACE ELEVATION: 272 FT. (+/-) 
FILL: SILT (ML), with sand, trace of gravel, slightly 
moist to moist, brown -

w 
a. 
~ 
...J 

0 
(/) 

- t ~ J t -trace of sand, m<>st, g,ay brown _ ML 

5 
0 1~ -trace of fine sand, soft, brown 

-o 

._FILL: SIL TY SAND (SM), fine to coarse, moist, dark _ ~ - -
brown SM 

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

10- \:}: 
.:. -:::.:: 
.. _ ... \ .... - .. 
_:-::.-_:: 

- ::./<:·.· 
: -.. 

- .-.:--: -:· 
15- ·:'--°:/. 

-)i/ 
. : ... 

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

UJl SILT (ML), trace of fine sand and gravel, moist, gray 
... .... . ~brown 
_.· .. :./. SAND (SP), fine to coarse, with gravel and cobbles 

2
0- :_:/} less than 12-inches in diameter, moist, light brown 

.. ·.· 
- :·-:\-:-: - medium to coarse, medium dense 

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

-

-
-
-

-

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

25-

30-

-
-

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 

-
-

SP 

ML 

SP 

10 105 

9 ~ 2 128 
~ 

9 M 3 125 
~ 

Undrsined Shear Strength 
(ksf) 

0 Pocl<el Penetrometer 

6 Tavane 

e Unconfined Compression 

A U-U Triaxial Compression 

1.0 2.0 3.0 4.0 

~1--G-R.LO:---U-N....JDL...W-AL...T .... ER=--0--B-S--E .... R-VA-T=-1-=-o-N-=-s-: ______ ______ _._ __ ..___...__..__.__...____,__.....IL..._L-_.__.....___--t 
u 

NO FREE GROUNDWATER ENCOUNTERED 

... 

LB-04 
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PRIMARY DMSIONS 
SOIL 

LEGEND SECONDARY DIVISIONS TYPE 
a.EAN GW 

··:.o ·:- _o:.-:o: 
Well graded gravels, gravel-sand mixtures, llttle or no fines 

GRAVELS .~:.=i/'::i::~:~ 
~ GRAVELS (Less than If·.• ' ~:~ 
5 ~8 

MORE TlWI HAI.F 5% Anes) GP -~,:•-~t·. Poorly graded gravels or gravel-sand mixtures, llttle or no fines 
Of COAA.SE FR/lCTIOH 

II) j!! .. IS LARGER TIIAN GRAVEL GM • SIity gravels, gravel-sand-sllt mixtures, plastlc fines 
0 io NO. 4Sltvl: r, 
w ~:; WITH 
z FINES GC A r~ Oayey gravels, gravel•sand•day mixtures, plastlc fines - i~"' ~ -

a:~ Q.fAN :~:\--~•~:;::-/ Cl a:"'- SW Well graded sands, gravelly sands, llttle or no fines !f SANDS w SANDS . . . . 
1/) (Less than .. 

Poorly graded sands or gravelly sands, llttle or no fines 0:: ~~ 5% Anes) SP .. .. < MORE TlWI HAI.F .. 
0 :,: OF COAASE FR/lCTION 

J.i\/; u IS SHAUER TIIAN SANDS SM SIity sands, sand-sllt-mlxtures, non-plastlc fines 
NO. 4 Sltvl: WITH 

FINES SC Xv) Oayey sands, sand-day mixtures, plastlc fines 

ML I I I Inorganic sllts and very fine sands, rod< flour, sllty or dayey fine 

~ ~o 
sands or dayey slits with slight plastldty 

5 ~2 SILTS AND CLAYS 
CL V/// Inorganic days of low to medium plastldty, gravelly days, sandy 

1/) i6 UQUlD UMrT IS USS llWt 50 'II, days, sllty days, lean days 
0 

z.., I I 
w ~r OL I I Organic slits and organic sllty days of low plastldty 
z !!I "' I I 

~ i .. ~ 
MH I I I Inorganic silts, mlcaceous or dlatomaceous fine sandy or silty ir solls, elastlc slits 

Cl 
SI LTS AND CLAYS ~~ w .. CH Inorganic days of high plastldty, fat days z "'"' UQUIO UMIT IS GREATER TlWI 50 'II. 

u: i-
V,;(" OH 

/ ., /. Organic days of medium to high plasticity, organic silts 

HIGHLY ORGANIC SOILS PT 
11 1 1 1 
I I l I I Peat and other highly organic soils 

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 

I I I COARSE 
COBBLES BOULDERS 

FINE MEDIUM COARSE FINE 

GRAIN SIZES 

TERZAGHI (N-values) 
1'71 SPLIT SPOON, STANDARD 
~ PENETRATION TEST (SPT) 

MODIFIED CALIFORNIA 
SAMPLER (brass r1ng llned) []] D& M 

UNDERWATER 
SAMPLER 

[I] PISTON SAMPLER 

'¥,. AT TIME OF ORIWNG 

SAMPLERS 

f MEASURED FOLLOWING DRIWNG 

GROUND WATER 

SAND AND GRAVEL BLOWS/FOOT" SILTS AND CLAYS STRENGTH+ BLOWS/FOOT'" 

VERY LOOSE 0·4 
LOOSE 4· 10 

MEDIUM DENSE 10-30 
DENSE 30-50 

VERY DENSE OVER 50 

VERY SOFT O·l/4 
SOFT 1/4·1/2 

MEDIUM STIFF 1/2-1 
STIFF 1·2 

VERY STIFF 2-4 
HARD OVER4 

RELATIVE DENSITY CONSI STENCY 

*Appllcable only for Standard Penetration Tests (ASTM 0-1586). 
+Unconnned compressive strength In tons/sq.ft. as detennlned by laboratory testtng or approximated by the standard penetration 
test (ASTM 0·1586), pocket penetrometer, torvane, or visual observation. 

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

LO\VNEYASSOCIATES 
Envlronmental/Geotechnlcal/Englneerlng Services 

0-2 
2·4 
4·8 
8-16 
16-32 

OVER 32 

FIGURE A•l 

I 
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IP&ge 21 of 391 

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

Oat~: 2/14/2004 Dorin No. 1 

C: 
i5 

C. 
.r::. !, 
E 0 .. >, 

0 u Descn tion 
0 Silty Sund ,-.1h Gr.ivel Brown SM 

s I 0/".!4128 No Ro:ovn)· 

10 I J/42150 Silly Sond Gn.')' Brown S~1 

IS 50-5" Gr~vclly S3 .... Drown SM 

20 34/S0-3" Sand Grc) I uwn SM 

25 Silly Snnd G 9 Brown 

Pc1roll!Um Odor 

30 50-4" Grn~t:lly Sa, Grey 

3S 50-5'' Gravell)' Sa, ! Grey s,, 

40 ,10/50-3" Snnd Grey SM 

45 50-3' Sand· Grey SM 

so S0-4" Sand Grey S'-1 

Job Number: 
'- ';f. N u 
0, 'II: 

~ fl "' :::, 

a !: .. 
~ 'i: 0 

~ ~ ';f. 

107 J 4 

2 

103 ) 2 

4 

I I 

10 

II 

15 

10 

444-4041 

Rcm3rks 
Amf1c1al Fi ll 4' 

Nauvc Soils 

Groundwalc, @ 29' 

NOie The s1racifiu1ion 
lines rcprt:SQII the 
appm'1m:>Je boundnrie$ 
ctw,-cn Jhe soil types, 1he 

tran~111nn may be gmduol. 

01nl Dcplh • 50 . .S' 
o Bedrock 



(Page 22 or 39 J 

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

Date: 2114/2004 Bor ine No. 2 Job l\.' 11n1ber: 444-4041 
..... 0 

8.. "i?. ~ 
.;:: 

~ 
<.) ff "' 

0 c.. ~ 
::, 

?;> a C ..,. 
.D "' j a. E t! ? - ·2 .::'! 

" >,. 0 0 0 0 
0 V, u iii Descriotion LI> ::J ~ ~ Remurks 
0 ;, ... Silty Sand Brown SM . .. ... ·- Amfici31 Fill S' 

. . J 

. 
I• ,! 

s . IH/20122 Silty s~nd w rcv SM 99 3 8 
. 

I 
1Na11,-c Soils 

. 
~ . 

t . 
10 1...- IS/221'.!6 Silt}' Sand Grown SM ... 2 ... Disturbed Sample 
. 

j 1 . 
. . ,, 

. 
IS 50-S" Gravelly S Sand. Brawn SM 101 3 s 
. 
. 

I 
., . 

. 
20 50-)" Gmvclly S LI Bro,-n SM 102 :! 6 
. 
. n otal l)cpllt = 20.5" 
. No Bedrock 
. No Groundwater 

2S 
. 
. 
. 
. 

30 Rccovs-nxl Sample 
. I 
. 12: Unr~'Covcrcd Sa111plc 
. I . :C S1a11llard Pi:n~traoon S.1 nplc 

JS . 
. 
. 
. 

40 Note The matilica1i o11 I mes repn:scnt the approx11na1e 
. boundaries between the soil types, the 1rans1oon may be 
. gradual . 
. 
. 
45 
. 
. 
. 
. 

50 



<Pege 23 ot 39) . 
Dynamic Builders 

718 & 728 East Commercial, L.A. 
Dalt: 2/14/2004 Borlnt No. 3 Job Number: 444-4041 

..... 
';f!. ~ u 

Q, "" = ~ 
..., ..; .. 

] 
Cl. ~ 

... !> .... b a " 
C. E 

., ;j: - .,, i 
'" 0 ·o i: Q 

:, >, 8 Cl cii Desct1ntion ::> ~ ~ Remarks 
Cl') V) -

0 ... Silty Soncl' Orov,11 SM ... -· ·- Ar11fic1al Fills· 

. 

. ' 
. l~·I j . . 

I . 
1:1\ 

s~ 10 12" Thi ck Conc:rccc t<!l s· 
6 36/50-5" Gravelly S ilty Sand GrL")' Brawn SM 104 3 6 No1n·c Soils 

. ◄ ~ 
' . ,, 

10 I 10116123 Silly Sand llrow'I SM 98 1 5 
. 

I . 
. 
. 
15 27140/50 Gr:ivelly S •, Brown SM m 4 4 
. 
. ,, 
. 

'I . 
20 39/SlJ-3" Gravelly S , J Brown SM 104 3 6 
. 
. I ()lnl Depth • 2U.5' 

. No Ocdrocl: 

. No GfO\lndw:itcr 

25 . . 
. 
. 
. 

30 Rccover.:d Sample 
. I 
. ~ Unrc,;ovcrcd Sample 
. I 
. cc Sumdard Pmctration $11 pie: 

JS 
. 

I . 
. 

40 Nole The sr 11 licn1ion lines rc:p~m the ~ppro~1mau:: 

I . boundnnc:s ~ ween lhe ~OIi types, the 1ransi11on inoy bi: 
. grJLlual 
. 
. 

45 
. 
. 
. 
. 

s_o I 

.. " .. ,.._ ~(Js!~ ~sill ,.. ""' ... " -'~.£.~ ~ =>~=-~ 



(Page ~4 o f lt) 

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

Dale; 2/14/2004 Borlnl! No. 4 Job Number; 444-4041 
.... 

;I!. ~ " Q, "" ,:: 
~ 

u Ii "' 
0 C. ~ 

:, 
.a .. 

~ 
... b i a t 

., ;t - -~ 
:, 0 0 0 "i: 0 

C Cl) u iii DescriDtian <I) ::> ~ ';f!. Remarks 
0 --- S1hy SlUld Urono SM - ·•• --- --- -'rtilicial fill 19' 

- l2t;f 
- 'I, 

5 
' 

I 18140/50 Gruvcily S, ·y Saud· Dark Brown SM I 19 12 45 
- ,, 

1 - ,0, 

-
10 20/31/42 S,lr:,, Sand " 11h Gravel· O.,rk Cr~ Drown SM 119 10 30 
. 

. 

. 
15 >< 50-3" No Recover, - -- - -
. 
. 11 

' 
. : 
. 

20 - 42150-3" Grnvclly S1 llV Sand. Drown SM 107 3 G N.111, c Srnls 

. 11 Olal Dcplh ~ 20.S 

- No Gcdnxk 
. No Groundwah.'1" 

25 
. 
. 
. 
. 

30 11.ecnvcrod Sample 

- I 
- ~ UorL~OVL"fOO s~mplc 
. I cc S1an<lard Pc;nclr~uon S:111 pie 

35 
-
. 
. 
. 

40 N01c: Tiu: ,u fiC:11.ion Imes represent the apprcxim~tc 
boundaries IWCtn the soil ty~. Ille transiliOA may be 

. b'T3dual 

. 

45 
. 
. 
. 
. 
so 
. 



(P■ IJ" 25 o! • l9) . 
Dynamic Builders 

718 & 728 East Commercial, L.A. 
Onie: ?/14/2004 Borimt No. 5 Job Numbtr: 444-4041 

I ... Cl 
u ~ N 
a. . 

"" C: "' 
<.o 

ef ![ "' 
0 C. a 

~ 
.ii ?::- :2 

~ ,.. ;t ;;;; i .; ;:, 0 0 a 'i: ·o 
a (I) <..) 15 Descrio1ion ::, ~ :t. Remarks 
0 ... Silty Sand \\'1lh Gravel Grey Brown SM -- ... . .. A.n,tic,ol Fill 9' 

. f . 
iJ i~ 

s 11m Sihy Sand ,th Gravel: Gr,-y Brown S\I 96 9 31 

1'11il 
. 
. 
. ,. 
10 35/50-2" Silty Sand Grey Drown SM 106 3 6 Nallvc S01ls 
. .. . . ,, ~' 
. ,, 

IS >< :WS0-2" Gravelly S d B·own SM 113 2 1 
. 

If -
. 
. 

20 II 2RIJO.'50 No Reco,·c ... -· - ... 
. 
. lotal ~th• 20.5' 
. No lk-drock 
. !No Groundw~1er 

:!5 
. 
. 
. 
. 

.30 R~ovcrcd Sample 
. I . >< Unr(.-covcrcd Sample 
. I 
. tI: Srnudnrd Pcn~ rulion s~mplc 

3S 
. 
. 
. 
. 

I 40 No1c: The sir 11ifica1ion lines rcprc:scnl 1hc appru:,.1matc: 
. hnurldancs b.1 .... -ect, lh~ soil types; the trnnsitinn m:iy be 
. i;:radwl 
. 
. 

45 
. 
. 
-. 

so 
. 

161 ~9.!1<.n-~ee~n s :3 5 9 
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MAJOR SUBDIVISIONS 

GRAVEL CLEAN 

ANO GRAVELS 

GRAVELLY (LITTlE OR 

SOILS NO FINES) GP 

MAJOR SUBDIVISIONS 

WELL GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. LITTLE 

R NO FIN 
POORLY GRADED GRAVELS, OR 
GRAVEL- SAND MIXTURES. LITTLE 

COARSE 

GRAINED 

SOILS 

MORE THAN 507.t------,fi,f~'ii-f---+-O_R ___ N.O ........ FI_N;;;.ES;:;,;·----------1 

OF COARSE GRAVELS 

FRACTION WITH FINES 

RETAINED (APPRECIABLE 
FRACTION 
ON A NO. 4 
SIE~ 

SAND 

ANO 

SANDY 

SOILS 

AMOUNT OF 
FINES) 

CLEAN SANOS 

(LITTLE OR 

NO FINES) 

MORE THAN 507. MORE THAN 507. SANDS 

OF MATERIAL Of COARSE WITH FINES 

IS LARGER FRACTION (APPRECIABLE 

THAN NO. 200 PASSING AMOUNT Of 
SIEVE SIZE A NO. 4 SIEVE FINES) 

FINE SILTS 

GRAINED ANO 

SOILS CLAYS 

MORE THAN 507. 
OF MATERIAL SIL TS 

IS✓--!?~ALLER ANO 
THAN NO. 200 CLAYS 

SIEVE SIZE 

LIQUID LIMIT 

LESS THAN 50. 

LIQUID LIMIT 

GREATER THAN 50. 

HIGHLY . ORGANIC SOILS 

GM 

.... ......... .. 
-::,;::.:··.,· ... .-.. SW 

SP 

SM 

SC 

ML 

CL 

OL 

MH 

■-
•••••••••••••••••• • 

OH 

+ + PT 
+ 

SILTY GRAVELS, GRAVEL-SANO- SILT 
MIXTURES. 

CLAYEY GRAVELS. GRAVEL-SANO
CLAY MIXTURES. 

WELL GRADED SANDS, GRAVELLY 
SANDS. LITTLE OR NO FINES. 

POORLY GRADED SANDS OR 
GRAVELLY SANOS, LITTLE OR NO 

Sil TY SANDS. SAND- SILT MIXTURES. 

CLAYEY SANDS, SAND-CLAY 
MIXTURES. 

INORGANIC SILTS, SANDY SILTS, AND 
CLAYEY SILTS OF LOW PLASTICITY. 

INORGANIC CLAYS OF LOW TO MEO. 
PLASTICITY; GRAVELLY, SANDY 
OR SIL TY CLAYS, LEAN CLAYS. 

ORGANIC SIL TS ANO ORGANIC 
SILTY CLAYS OF LOW PLASTICITY. 

INORGANIC SIL TS, MICACEOUS OR 
OIATOMACEOUS FINE SANDY OR 

TY I PATI IT ---·-----°" 
INORGANIC CLAYS OF HIGH 
PLASTICITY, FAT CLAYS. 

ORGANIC CLAYS AND SILTY CLAYS 
OF MEDIUM TO HIGH PLASTICITY. 

PEAT ANO OTHER HIGHLY ORGANIC 
SOILS. 

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE CLASSIFICATIONS 

SOIL CLASSIFICA TlON CHART 

,, 

UNIFIED SOIL C~.ASSIFICA TION SYSTEM Smith-Eme,y GeoSe,vices 
PLATE NO.: .\-1 ,.\ _.:...;_, ______ _ 



KEY TO LOG OF BORINGS 

SYMBOL 

COMP 

TX 

OS 

UC 

C 

COLL 

EXP 

El 

SA 

-200 

TYPEOFTEST 

COMPACTION CHARACTERISTICS 

TRIAXIAL COMPRESS~ON ·TEST 

DIRECT SHEAR TEST 

UNCONFINED COMPRESSION TEST 

CONSOUOA TION TEST 

COLLAPSE TEST 

PERCENT EXPANSION 

EXPANSION INDEX 

SIEVE ANALYSIS ( + /1200 ONLY) 

% PASSING /1200 SIEVE 

HA HYDROMETER ANALYSIS (- #200 ONLY) 

AL 

SE 

p 

R 

Gs 

s 
CH 

RE 

A HERBERG LIMITS 

SAND EQUIVALENT 

PERMEABILITY 

R-VALUE 

SPECIFIC GRAVITY 

SOLUBLE SULFATES 

HYDROGEN ION CONTENT 

RESISTIVITY 

CL CHLORIDE 

PTV POCKET TORQUE VANE 
, 

pp,,:__ POCKET PENETROMETER 

NOTES: 

I 
0 

□ 
~ 

KEYTOSAMPLES 

INDICATES OEP TH OF 
UNDISTURBED SAMPLE 

INDICATES DEPTH OF 
BULK SAMPLE 

INOICA TES DEPTH OF SAMPLING 
ATTEMPT WITH NO RECOVERY 

INOICA TES DEPTH OF ST AN OARD 
PENETRATION TEST (SPT) 

INOICA TES DEPTH OF 
DISTURBED SAMPLE 

NOTE ON SAMPLERS: 
Undisturbed samples were obtained with a 
~California" sampler having on O.D. of 3.0 
inches and on 1.0. of 2.4 inches. The SPT 
so·mpler is 2 inches 0 .0.; the bit hos on I.D. 
of 1.4 inch es and the split barrel hos on 
I.D. of 1.5 inches. Unless practical re fusal 
was encountered, the samplers were driven 
18 inches into the soil using o 140 pound 
weight falling .30 inches. The blow count 
for the f inal 12 inches is recorded on the 
boring logs. 

The descriptions on the boring logs appl y only at the specific boring locations and at the t ime 
the borings were mode. They are not warranted to be representat ive of subsurface conditions. 
Soil and rock descriptions ore based on commonly accepted geotechnicol methods of indentifi
cation and classification and ore based on our professional judgment and experience. Field 
descriptions hove been modified where appropriate to reflect laboratory test results. The 
stratificat ion of s~il layers is represen led with approximate boundaries and the transition 
between soil types may be gradual . 
Groundwater depths indicated on boring logs ore specific to the t ime of drilling. The term 
"encountered" refers to the level at which free water was first noticed in the boring. The 
term "stabil ized" refers to the level of the water ofter o lapse of at least one hour. 

Smith-Eme,y GeoSen-'ices 
__ .. __ fl_ATE NO.: .-\-1 (3 



SMITH-EMERY GeoSERVICES 

PROJECT: Proposed Two Elevators 
LOCATION: 801 E. Commercial Slll!eL Los Angeles, California 
SURFACE ELEVATION: (Not surveyed) 
GROUNDWATER LEVEL: Not encounten,d 
DATUM 

LOG OF BORING NO. 1 

D ST 

IFT.) MATERIAL DESCRIPTION 

0 5" thlcl< reinfotced ccncmte floor slab 
Fill: SIL TY SAND- brown, some gravel, brick lrag-

!!I!!! ments, loose. damp 

.__ -(moist) 
5 

E[NE SANDY SILT• olive brown, very loose, mo<st 

10 wetl 

0 ---I 
5 --i -

Bottom at 10 feet 

LOO OF BORING NO. 2 
3" thick concrete floor slab 
Sil TY SAND- olive brown. w/ gravel. loose to 
medium dense, humid 

•-=·· 
LEGENO: 
B · Bedding 

J • Joint 

C • Contact 
F • Fault 
RS • Rupture Surface 

FILE NO.: 33182· 1 
REPORT NO. G-03•5577 
DATE DRILLED: 9-11-03 
CORRECTED LOG BY: ABC 
SHEET __ I_OF 1 

PLATE NO. 

USC SYM N' o. 
Ind\ 

SM 
31 98.9 

27 111.5 

ML 22 87.8 

29 85.2 

SP 

w 
% 

6.6 

10.6 

19.8 

33.0 

28 104 0 1.7 

4, 108.0 2 2 

SP•SM: MOO= 121.2 pcf 

s LL PL % RC 

% % % -200 % 

26.0 81.6 

58.2 92.0 

59.4 63.5 76.3 

92.9 74.1 

7.6 85.8 

11 0 4.0 89.1 

38 106.0 3.2 15.1 87.5 

89.9 45 109 0 3.3 16.9 

N' • Blows per Foot (35~b. we,ght) 

G• • Dry Unit Weight 

W • Water Content 
S • Sa1uration 
LL • Liquid Lorn~ 

MOO • Maximum Ory Density 

M L: Moo· = 115.o per 
' Estimated 

PL • Piastre Limit 

RC. Relauve Compactoon 

ST • Snmple Type 
USC • Unified Classification System 
D -Depth 
G., Moist Oens11y (pct) 

G., 

lcc0 

105.4 

123.3 

105.2 

113,3 

105.8 

110.4 

109.4 

112 6 
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SOIL CLASSIFICATION CHART 

MAJOR DIVISIONS SYMBOLS TYPICAL DESCRIPTIONS 

COARSE 
GRAINED SOILS 

MORE THAN 50% 
OF MATERIAL IS 
LARGER THAN NO. 
200 SIEVE SIZE 

FINE GRAINED 
SOILS 

MORE THAN 50% 
OF MATERIAL IS 
SMALLER THAN NO. 
200 SIEVE SIZE 

GRAVEL ANO 
GRAVELLY 

SOILS 

MORE THAN 50% OF 
COARSE FRACTION 
RETAINED ON NO. 4 
SIEVE 

SANO AND 
SANDY SOILS 

MORE THAN 50% OF 
COARSE FRACTION 
PASSING NO. 4 SIEVE 

SILTS ANO 
CLAYS 

SILTS AND 
CLAYS 

HIGHLY ORGANIC SOILS 

CLEAN 
GRAVELS 

(LITTLE OR NO 
FINES) 

GRAVELS WITH 
FINES 

(APPRECIABLE 
AMOUNT OF FINES) 

CLEAN SANDS 
(LITTLE OR NO 

FINES) 

SANDS WITH 
FINES 

(APPRECIABLE 
AMOUNT OF FINES) 

LIQUID LIMIT LESS 
THAN 50 

LIQUID LIMIT 
GREATER THAN 50 

. ,JI .. . ~--.•. r. ·· ~ 
:J . ~:J 

J I : 

' ' ' ' ' ' 

I 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

ML 

CL 

OL 

MH 

CH 

~ OH 

PT 

WELL-GRADED GRAVELS, GRAVEL • SANO MIXTURES, 
LITTLE OR NO FINES 

POORLY GRADED GRAVELS, GRAVEL · SANO MIXTURES. 
LITTLE OR NO FINES 

SIL TY GRAVELS, GRAVEL· SANO• SILT MIXTURES 

CLAYEY GRAVELS, GRAVEL· SANO · CLAY MIXTURES 

WELL-GRADED SANOS, GRAVELLY SANOS, LITTLE OR 
NO FINES 

POORLY GRADED SANOS. GRAVELLY SANOS. LITTLE OR 
NO FINES 

SIL TY SANOS. SANO · SILT MIXTURES 

CLAYEY SANOS, SANO· CLAY MIXTURES 

INORGANIC SIL TS ANO VERY FINE SANOS, ROCK FLOUR. 
SIL TY OR CLAYEY FINE $ANDS OR CLAYEY SIL TS WITt< 
SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, 
GRAVELLY CLAYS, SANDY CLAYS. SILTY CLAYS. LEAN 
CLAYS 

ORGANIC SILTS ANO ORGANIC SILTY CLAYS OF LOW 
PLASTICITY 

INORGANIC SIL TS, MICACEOUS OR OIATOMACEOUS 
FINE SANDY OR SILTY SOILS, ELASTIC SILTS 

INORGANIC CLAYS OF HIGH PLASTICITY 

ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, 
ORGANIC SIL TS 

PEAT, HUMUS, SWAMP SOILS WITH HIGH ORGANIC 
CONTENTS 

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

Sampler and Symbol Descriptions 

I Dames & Moore Type-U sample 

wl Standard Penetration Test 

0 No Recovery 

Bk(8) Bulk sample 

(8) Disturbed Type-U Sample 

11) Shelby Tube Sample 

0 Rock Core Sample 

Laboratory and Field Test. Abbreviations 

CBR California Bearing Ratio test 

COL 

COMP 

CON 

CORR 

OSCO 

Collapse Potential test (test result in parentheses) 

Compaction test 

Consolidation test 

Corrosivity test 

Consolidated drained direct shear test 
(normal pressure and shear strength results shown) 

Expansion Index test (test result in parentheses) 

Liquid limit (Atterberg limits test) 

.J Approximate depth of perched water or groundwater 

Note: Number of blows required to advance driven sample 
12· ( or length noted) is recorded. 

El 

LL=29 

Pl:11 

PP 
R-Value 

SA 

Plasticity Index (Atterberg limits test) 

Pocket Penetrometer test (test result in parentheses, tsf) 

Resistance Value test 

SE 
SWELL 

TV 

-200 

Sieve Analysis {-200 result in parentheses) 

Sand Equivalent test (test result in parentheses) 

Swell Load test (test result in parentheses) 

Torvane test (test result in parentheses, tsf) 

Percent passing #200 sieve (test result in parentheses) 

KEY TO LOG OF BORING 
PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT 

UNION STATION 
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"' .S 
ci: 
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Date(s) 
Drilled 10·14-02 Logged 

By Jeff Pyska 

Drilling 
Hollow Stem Auger Drill Bit 8-lnch 0.0. Method Size/Type 

Drill Rig B61 Hammer 140 lbs, 30-inch drop Type Data 
Sampling 
Method(S) Dames & Moore Type-U, SPT, Bulk 

Approximate Groundwater 
Depth and Date Measured 

Comments None 

SAMPLES -C 
<ii .2 -iii .c. <ii a. 

> C. .D (/) .c 
~ 

Q) E ~ 0 Q) a. o.S w Q >, ::, 
I- z a5 <O -V 

ll.!SI Bk-1 

• , 35 

s- D 11 

l;i 2 4 

270 ■ 3 35/1" 

10- l;i 4 28 

0) 
0 

J 
u 
:c 
a. 
~ 
(!) 

!~} 

Groundwater encountered at 24 feet below ground 
surface on 10/14/2002 

(/) 
(.) 
(/) 
:::> 

SM 

MATERIAL DESCRIPTION 

"'\Aboul 2.5-inch thick Asohaltic Concrete 
Ell.I. 
Silty SAND 

moltled brown, loose to medium dense, moist, line to 
coarse, with fine gravel 
Pieces of bricks in cuttings 

Grades dark gray, with trace asphalt 

J.4: SM - ALLUVIUM 

t j: Siblty SAND d. d 1· htl . t 1· .. . ·.. rown, me 1um ense, s 19 y mo1s, me to coarse, 
::• -:: : with l ine to coarse gravel 

Job 
Number 

Total Depth 
Drilled (ft) 

Boring B-1 
Sheet 1 of 1 

29401632.00001 

40.0 

Approximate Ground MSL 
Surface Elevation(ft) 278 feet 

~ -'ti 
~E .e: OTHER TESTS 

:':' and REMARKS 2 Q) ·;;; 
(/)-
·- C 2"~ Oo 
:E (.) 00 

_/ 

12 101 -200(26): +4(27) 

-
11 

-
2 

:~ -:; : Gravel/rock powder in shoe 

.. \SP-s·M -SAND ~ith-silt -- -- ... ·- - --· ·- - - - -- - --

g ... 15- ■ 5 91/11 " I:-:?. · - brown, very dense, slightly moist, fine to coarse, -:J with fine to coarse gravel 
3 124 

< _, 
:::, 
a 
~ 260 
a 
E .. .. .. 
.3 
;;! 
Cl 
(') 

z 
0 
z 
:, 
ii, ... u 
w 

~ 
~ 
N 

"t ... z 
~ 
Cl 
;; 
~ 
u .. 
·o 
ci: 

.. .-
8 ... 
vi a: 
:, 

i:: 
0 
g 
a: 

250 

240 

20- ~ 6 

25- ■ 7 

30- ~ 8 

35 ■ 9 

Ir.I 10 
4;; 

50/5" 

56 

56 

50/0" 

50/2" 

. 

.. ·.·· ' : 

If Grades wet 

!! - SM- ·- s 1·1-ty0 SA00N° o··· - - - - - ···- -.. ~ . . ::- : 
' :! } \ ... gray, very dense. wet, fine to coarse, 
, :~ ·:: : with line to coarse gravel 

-
13 111 

Grades with coarse gravel and cobble -

LOG OF BORING This log ,s pan ol the repon prepared Dy URS for this pro1ect and sMuld 
be read together wilh lhe reporl. This summary applies only at lhe 
localion ot the exploralion and at the time of dnJling or excavation, 
Subsurface conditions may dilfer at 01her locat~ons. ~nd_may change at 
lhis location with time. Dara presented are a s,mptihcauon ol actual 
conchlions encoun1ered. 

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT 
UNION STATION 

LOS ANGELES, CALIFORNIA 

U.KS FIGUREA-2 
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a. 
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:z 
0 
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w a a: 
a. 
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:z 
i3 --: 
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!! .;; 
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-~ 
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;.: 
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ci, 
a: 
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Date(s) 
Drilled 10•14•02 Logged 

By Jeff Pyska 

Drilling Hollow Stem Auger Drill Bit 8•lnch O.D. Method Size/Type 

Drill Rig 861 Hammer 140 lbs, 30•inch drop Type Data 

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

Approximate Groundwater 
Depth and Date Measured 

Groundwater encountered at 40 feet below ground 
surface on 10/14/2002 

Job 
Number 

Total Depth 
Drilled (ft) 

Boring 8·2 
Sheet 1 of 2 

29401632.00001 

51.5 

Comments None Approximate Ground MSL 
Sur1ace Elevation(ft) 293 feet 

C 
0 
-~ 
> 
~ 
w 

290 

280 

270 

260 

SAMPLES 

-.c. Q) a. Q) .0 
Q) a. E 
0 >- ::, 

- I- z 
V ll)g BK•I 

10-
■ 2 

(;jl 3 

15-
■ 4 

(;jl 5 

20-
■ 6 

(;jl 7 

25 ■ 8 

(;jl 9 

30- • 10 

35- ~ 11 

4v 

1i; 
a. 
(/) .c. 
:: <.> 
o.S 
aiw 

14 

42 

50/6" 

28 

8 

35 

27 

79 

38 

36 

sots· 

Cl 
0 

...I 
<.> 
E 
a. 
"' (5 

MATERIAL DESCRIPTION 

SM !\About .2.5-inch thick Asohaltic Concrete 
FILL 
Silty SAND 

brown, loose to medium dense, moist, fine to coarse, 
with fine gravel and pieces of brick 

I-. -- -- - - -- - - - -- - - - - - - -
ML - Sandy SILT 

olive-brown, medium dense, moist, line to coarse, 
with trace fine gravel and pieces of siltstone 

-

- Grades mottled brown and gray, with fine to coarse gravel 

Grades very dense 

-

.•. I-.. - - · ·- - - ·-- - - · -· ···- - - - - - - - -
SM ~!.Ll.llll!JM : ;-. . ;: : 

: I r Silty S.AND 
gray, loose to medium dense. moist, fine to coarse, 

,• .. with trace fine gravel 
Grades with less silt and Q@Vel -:: ; 

'.~ I-. - - ··~- - •h M - - -- --
ML Sandy SILT 

- gray, medium dense, moist, fine 

White with black crystals rock in shoe 
- ....... - - - - -

~- -SM- Silty SAND ... . 

: I light greenish-gray, medium dense, slightly moist, fine to 

! coarse, with some fine to coarse gravel 

- Grades with some brown layers, dense 

I .. . - ·-- ·- - - -·· ·- - - - · - -- - - -
SP-SM : ~f. SAND with silt 

}j~ gray, dense, slightly moist, fine 
- - - -- -- -- -

·-~ : -SM-.:.. Siiiy. SAND ... - - - ·- - -
,:·. 
·- greenish-gray to gray, medium dense. slightly moist, fine to 

; ::: . ·,, -:: coarse. with some line to coarse gravel 

l J >-

:; ·:: : Grades greenish-gray to brown, very dense, with more sand 

~} ::: 
-

: :~ t ~ 

i 
Q)-= ~c a Q) .,,-
·- C oo 
:Eu 

/ 

--
-

20 

-

10 

- -

-

-

-
4 

-

-
-

25 

-
3 

LOG OF BORING 

0 
.a OTHER TESTS 
::-
'iii and REMARKS 

~~ 
00 

COMP 
OSCO 

-200(57): +4(7) 

OSCO 

96 CON 

This log ,span ol 1he ,epon p1epa,ed by URS lor this projecl and should 
be read toge1her with the repor1~ This summary applies only al the 
location of the exploration and at the time of dt,lling. or excavation. 
Subsurface conditions may differ at Other locations and may change at 
this 1oca1ion w11h time. Data presented are a simptitication of actual 
conditions encountered. 

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT 
UNION STATION 

LOS ANGELES, CALIFORNIA 
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LOS ANGELES, CALIFORNIA 

SAMPLES - C1) 

C 0 
.2 - t ...I 

cu .c t a. () 

:c MATERIAL DESCRIPTION > a. .0 <Jl .c (/) 

~ 
Q) E ;: 0 a. (.) Q) a. 0-'= cu 

w 0 >- ::, (5 (/) 

I- z m c.o :::::, 
4v 

■ 12 64 : •, 

; ::- SM Silly SAND . =~ 
: :: greenish-gray to brown, dense. wet, fine to coarse, 

250 
., with fine to coarse gravel . '•• 

:~ f- - - - - - - - - ·-· ··-- - - - - - --
SP-SM SAND with silt 

45- [jjjl !i - gray, medium dense, moist, line to coarse, 
13 28 with trace fine gravel 

50-• l! -14 45 

240 

55- -

60- -

230 

65- -

70- -

220 

75- -

80- ... 

210 

85- -

9: 

UK.S \ r:\ -, ,;~\ :-. -1 -, -,\ ,-, \"'.', C '\ :\ f - , ... , 
.J ,,, L '.J' ....,.• . :. 4 • - •..,• ~•• •,. • . L '-r .>" ._ ._ 

Boring 8·2 
Sheet 2 of 2 

* 0 
Q) ::-

.e, OTHER TESTS 
::-~c 

and REMARKS 2 Q) ·.;; u,-
·- C ~a3 Oo 
~(.) 00 

- - -

-
12 112 ·200(8); +4(7) 

-
9 

-

-

-

-

-

-

-

FIGURE A-3 
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C! 
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:!: 
0 
;,; 
;. 
15. 
E 
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8 
u. 

V) 
a: 
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Oate(s) 
Drilled 10-16-02 Logged 

By Jeff Pyska 

Drilling 
Hollow Stem Auger Drill Bit 8-inch 0 .0 . Method Size/Type 

Drill Rig B61 Hammer 140 lbs, 30-lnch drop Type Data 
Sampling 
Method(s) Dames & Moore Type-U, SPT, Bulk 

Approximate Groundwater 
Depth and Date Measured 

Comments None 

SAMPLES -
C 

Qi .Q ~ 

Qi co .c C. 

> 0. .0 <fl C: 
Q) Q) E ;: (.) 

Q) C. o.!:: ui a >- ::, 
I- z a5 (0 -

0, 
0 
_J 

u 
"E 
C. 

!:ll 
(!) 

Groundwater encountered at 38 feet below ground 
surface on 10/16/2002 

Cl) 
(.) 
Cl) 
::, 

MATERIAL DESCRIPTION 

Job 
Number 
Total Depth 
Drilled (fl) 

Boring B-3 
Sheet 1 of 2 

29401632.00001 

51 .5 

Approximate Ground MSL 
Surface Elevation(ft) 293 feet 

* ~E 
~ Q) 
<fl -
·- C Oo 
:!E (.) 

OTHER TESTS 
and REMARKS 

V Ill/ Bk·l SM i"\"-A"-'b'-'o'-'u:.;.t.:2a;,;.5;..•-"-in.:..,c:;.;.h""l"'hc..:ic:,:.k:..;Ac;.s::,:o::..;h.:.,a::.;.ll:.:;iC::...,,C:.,,O:,.cnc,,:C.:..,re,_,t,,ce _ _________ _,r 

290 

5- wil 11 
CL 

E!..IJ, 
Silty SAND 

brown, loose to medium dense, moist, fine to coarse, 
with fine to coarse gravel 

- Sandy CLAY 
mottled brown and gray, stiff, moist, fine to coarse, 
with trace fine gravel and some organics 

CORR 

-
19 -200(61); +4(2) 

. 10-
■ 2 37 

I 
Grades very stiff, with some silty sand layers, 
some siltstone fragments, and no organics 

23 103 -200(76); +4(2) 

280 wil 3 26 

15-

■ 5 22 

20- wil 6 7 

270 

25· wil 8 39 

■ 9 5014" 

30- wil 10 50/6. 

260 

35-
■ 11 sow 

:« 
-':' 

; :; ·:: : 
; t { ~ 
:{( 
!rt 

i I 1 
! ~~ :~: : 

Grades with pieces of wood and brick in cuttings 

Grades stiff, with large gravel particle in bottom ring 
and nothing in shoe 

SM .- ALLUVIUM 
Silty SANO 

-

I-

dark gray, loose, moist, fine, with organics 

Grades gray, dense, fine to coarse, with fine to coarse gravel 

Grades gray to brown, very dense, slightly moist, 
coarse gravel in shoe 

~ =~ :· :f- ··-
' ;~ .• : SP-SM - SAND with silt 
,:·:; : · gray, very dense, moist. fine to coarse, with fine to 

:[:!~ i coarse gravel 

26 

. 

26 

4 

-

LOG OF BORING 

98 

120 

Th,s log ,s pall ol lhe report prepared by URS lor th,s pro1ec1 anG shoulG 
De read togelher with the ,epan. This summary applies only al the 
loca1ion ol the explora11on and at the time of drilling or excava1ion. 
Subsurface condllions may differ at olher rocaltons and may change at 
th1s 1ocat10n with 1ime. Oala presented are a simplilication ol aclual 
condi11ons encountered. 

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT 
UNION STATION 

LOS ANGELES, CALIFORNIA 
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LOS ANGELES, CALIFORNIA 

- SAMPLES 
Ol 

C: 0 
Qi ....J .Q -iii .c <ii C. 0 

> a. ..c "'.c '.c (/) 

2 
Q) E ~ 0 C. (.) Cl) C. 0 .!: ~ w 0 >, :, Cl) 
f- z (0(0 <!) :> 

4v i.. 12 79/11. ;/; SP-SM 
;:-::•' ...... . 

250 
• ·.: 

;:·:; .. ... 

45-
■ <~ -13 5016" 

:::1~ 
'.(~ 
· . . ·. 

50- ~ 
·•.·. --,.•, 

14 69/11 • 
/~: 

240 

55-

60- ... 

,_230 

65- ... 

70- ... 

220 

75- .... 

8~ .... 

210 

85- -

9v 

Boring 8-3 
Sheet 2 of 2 

- 0 :,(1 
0 .s: OTHER TESTS Q) ::-

... C: ::-MATERIAL DESCRIPTION .2 Q) ·.;; and REMARKS .,,-
·- C: ~~ Oo 
~(.) 00 

SANO with silt 
gray, very dense, moist, fine to coarse, with fine to 
coarse gravel 

-
8 128 

-

-

-

-

-

-

-

-

FIGURE A-4 
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Date(s) 
Drilled 10·16-02 Logged 

By Jeff Pyska 

Drilling Hollow Stem Auger Drill Bit 
8-lnch O.D. Method Size/Type 

Drill Rig 861 Hammer 140 lbs, 30-lnch drop Type Data 
Sampling 
Method(s) Dames & Moore Type-U, SPT, Bulk 

Approximate Groundwater 
Depth and Date Measured 

Comments None 

SAMPLES 
~ 

C: - Q) .Q 
Q) iii ~ 

a. 
> a. .c (/)~ 

Q) Q) E 3: (.) 
Q) a. 0 .!: ijj 0 >- :::, .... z ai <O 

O> 
0 
..J 
(.) 

:c 
a. 
~ 

(!) 

Groundwater encountered at 39 feet below ground 
surlace on 10/16/2002 

Cl) 
l) 
Cl) 
::, 

MATERIAL DESCRIPTION 

Job 
Number 

Total Depth 
Drilled (It) 

Boring B-4 
Sheet 1 of 2 

29401632.00001 

51.5 

Approximate Ground 293 feet MSL 
Surface Elevation(lt) 

* Q)-=-
~ C 
.2 Q) 
(/)
·- C oo 
:::iE l) 

OTHER TESTS 
and REMARKS 

V 

11211 Bk-1 SM t"\ __ A~b'""o'--"u""t =2~.5~•""in""c'"'h""th"'i-"-ck"-'-A"'s"""'-'-oha""l-'-'tic""""C'""o"'n-"-cr'"'e""te=------------'r 

290 

5- . 36 

10-~ 2 50/6" 

280 

Ml 
15-~ 4 24 

6 21 

SM 

270 0 7 50/6" 

25· ~ 8 5014" 

D 9 82 

30- l;jl 10 50/6" j r 
260 

35- ~ l 1 

. ::: 

,.,,. ii 
. ::, 

Elb!. 
Silly SAND 

brown to reddish-brown, loose to medium dense, moist, 
line to coarse, with trace l ine gravel 

Grades gray, moist, very dense, with asphalt and grass 

___ P~c~~ of brick an~_ w?~d !~ c~_!!!ngs _ _ .. 

-

I-

... 

SILT 
gray, black, and brown mottled, very stiff, moist, 
with fine to coarse sand and pieces ol wood 

Grades with pieces of wood and concrete 

ALLUVIUM 
Silty SANO 

grayish-brown, very dense, slightly moist, line to coarse, 
with trace fine gravel 

Grades gray, with fine to coarse gravel 

-
16 

-
11 

-
16 

4 

-

LOG OF BORING 

112 

This 109 ,s pa11 of the repon prepa,ed Dy URS 101 this p1ojec1 and should 
De read togelner wilh the report. This summa,y apphes only at the 
location of the ex~o,ahc>n and at lhe lime of dnlhng or e,ccavalion. 
Subsurtace conditions may ditler at olher loca11ons and may change al 
1his foca1ion with time. Data presentecJ are a simplification of aclual 
conditr0ns encoun1ered. 

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT 
UNION STATION 

LOS ANGELES, CALIFORNIA 
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LOS ANGELES, CALIFORNIA Boring 8-4 
Sheet 2 of 2 

SAMPLES - 0, i 0 C 0 
.g - Q) ...J 

Ql-=-
.9: OTHER TESTS 

Q) a. () 
ro .c :c MATERIAL DESCRIPTION 

'- C :!' and REMARKS > a. .0 "'.c (fJ 2 Ql ·;;; 
..<!> 

Ql E ~ u a. (.) .,,-
Ql a. o .S ro · - C >-c 

UJ 0 >- :, 
0 

(fJ Oo ... Ql 
I- z a5 <O ::, ~ (.) 00 

4· •v i.. 12 53 

} ::! SM Silty SANO 
gray, very dense, moist, fine to coarse, with fine to coarse gravel 

250 i }} 

1!!: 

SP-SM - SAND with silt ... -- -- - - - · - ··- . .. .. - . - ·-· --
45 • - gray, very dense, wet, fine to coarse, with fine gravel -

13 5015" 

50- (jjl If - -
14 Sample may contain 

slouch 

240 

55- - -

60- -

,_230 

65 - -

70- - -

220 

75 - -

80- ... -

210 

85 .... -

g:; 

FIGURE A·S UKS l ,: , ,- \ <-, ·: .. •\ -, ··, 1~\ \ . \ C ·1 .-1 7 ·'"\ ·- ~ 
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Oate(s) 
Drilled 10-14-02 Logged 

By Jeff Pyska 

Drilling Hollow Stem Auger Drill Bit 8-inch 0.0. Method Size/Type 

Drill Rig B61 Hammer 140 lbs, 30-inch drop Type Data 

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

Approximate Groundwater 
Depth and Date Measured 

Groundwater encountered at 24 feet below ground 
surface on 10/14/2002 

Job 
Number 
Total Depth 
Drilled (fl) 

Boring B-6 
Sheet 1 of 2 

29401632.00001 

51.0 

Comments None Approximate Ground MSL 
Surface Elevation(fl) 278 feet 

- SAMPLES 

C 
.Q - ai 
ro ,c ai a. 
> a. D ti) ,c 

-91 
Q) E 3 (.) 

Q) a. o .': w 0 >, :, 
I- z iii cb 

V 

12SI Bk·\ 

Ci! \ 9 

s- ~ 2 26 

270 3 35 

10- ■ 63 

15- i:.i 5 50/6" 

260 

20- ■ 6 50/6" 

25- Ci! 37 

250 

8 31 

35- [;ii 9 5 

240 

4v 

Cl 
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...J 
(.) 

:c 
a. 
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(!) 

:- : ~± ,• . . 

1...... ·~ • 

'. ~; \ 

! l~ -.. 

:;: .:: : 

:r:: 
; ::_: ·::. 
' •, . . ·. 
' 1~ 

Cl) 
(.) 
Cl) 

::i 

MATERIAL DESCRIPTION 

SM t"\About 2.5-inch thick Asnhaltic Concrete 
-Mc-n EILL 

1Silly SAND 
' ,J;!r0!/(1, moi~,. firJ.~ to_£oarse,_'!'.f,ith.!i_n~ra_ygl _ __ _ _ 
Sandy SILT 

SM grayish-brown. loose, moist, fine to coarse, with trace fine to 
-\ coarse oravel and some clav 

ALLUVIUM 
Silty SAND 

brown, medium dense 10 dense, moist, fine to coarse, 
with some fine to coarse gravel and trace clay 

-

Grades with iron-oxide staining and trace gray clay/silt chunks 

ML 

Grades very dense, without clay/silt chunks 

Grades gray 

Grades dense, wet 

Sandy SILT 
,- greenish-gray, medium dense. wet, fine to coarse, 

with fine to coarse gravel and some clay 

- Grades loose 

. ,::,::-:'.·· - "sp- - ·sA-ND - " ·-
• ::.•: .. :.:·, 

'ii 
Q)::-
- C: a Q) 
ti)-

· - C: Oo 
::E (.) 

r 
I 
I 25 

(-
3 

2 

-

-
4 

-
3 

-
12 

-

-
45 

LOG OF BORING 

0 
.9, 
:::-·.;; 

~~ 
00 

92 

115 

OTHER TESTS 
and REMARKS 

·200(76); +4(0) 
CORR 

·200(9); +4(39) 

CON.OSCO 

-200(92); +4(0) 

This log is part of 1he report prepareo by URS for lhis projec\ and should 
be read together with the report. This.summary .applies only a! the 
1oca1ion 01 lhe exploraHon and at the 11me or drdling 01 excava11on. 
Subsurlace condilions may d11ler at other locations and may change at 
th1s localion wilh 1ime. Cata p resented are a simplification ol actual 
conditFons encoun1e,ed. 

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT 
UNION STATION 

LOS ANGELES, CALIFORNIA 

u HS ===============
1
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LOS ANGELES, CALIFORNIA 

SAMPLES - Ol 
C 0 
.Q - Qi ..J 

ni .c: Qi C. (.) 

> a. .0 (/) .c :c Cf) 

~ 
Q) E 3: (.) C. u Q) C. o.S e? w 0 >, :, Cf) 

I- 2 iii cb 0 ::::> 
4:; 

I■ 10 36 \/\./! · .. -.-.. ·.•. SP 

:::Ji: 
:::;_.:;::;:: -SM ___ 

ff~! 45- l:i 11 56 

230 i I I 
50... 181 . · .. {! 12 5016' ' -

55-

220 

60... 

65-

210 

70... 

75-

200 

80-

85 

190 

g:; 

UKS 

Boring 8-6 
Sheet 2 of 2 

"i 'ti 
Q) :::-

.e OTHER TESTS 
,._ C ~ MATERIAL DESCRIPTION 2 Q) ·.;; and REMARKS 
(/)-
·- C ~~ Oo ~u 00 

SAND 
gray. medium dense, wet, fine to coarse 

--· ·- -- - · - - --· .. ·-- - -
Silty SAND 

- gray to greenish-gray, very dense, wet, fine to coarse, -
with some fine gravel 

- -
12 

- -

- -

- -

- -

>-- -

.... -

- -

FIGURE A-7 

1 ,-, .. , !'"\ :" \ · ; .... , f:i ( : , C , :\ 7 .-, ·1 
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0 
q 
< 
~ 
0 

Date(s) 
Drilled 10-16-02 Logged 

By Jeff Pyska 

Drilling 
Method Hollow S1em Auger Drill Bil 

Size/Type 8-inch O.D. 
Boring 8-7 
Sheet 1 of 1 

Drill Rig B61 Hammer 140 lbs, 30-inch drop Type Data 
Sampling 
Method(s) Dames & Moore Type-U, SPT, Bulk 

Job 
Number 29401632.00001 

Approximate Groundwater 
Depth and Date Measured 

Comments None 

SAMPLES 
~ 

C: - <ii .Q ~ a; co .c a. 
> C. Q) 

.a V, .i::: 
Q) E 31: 0 

<l) a. 0 .!: w 0 >, :, 
f- z al<O 

V 1211 Bk·1 

[_;jj 1 4 

5- . 2 35 

270 wi 3 34 

1(}- 0 4 50/5" 

15 wi 5 5015" 

No groundwater encountered 
Total Depth 
Drilled (ft) 16.0 

Approximate Ground 278 MSL 
Surface Elevation(tt) feet 

C, 
0 
..J 
0 
:c a. 
~ 

(!) 

(/) 
(.) 
(/) 
::::, 

MATERIAL DESCRIPTION 

1!111!1 SM r--About 4•inch thick Asnhaltic Concrete over 2-inch thick Base 
/ •:~: EllJ. 
~~ .: . . - - , Silly SAND 

ML . dd. h b . 1· . f' 
I 

re Is • rown, moist, me to coarse, with trace ine to 
-~oarse 9.@v~anJ!_brick f.@9'!!~.nlL __ ______ _ 

Sandy SILT 
- dark brown loose moist fine to coarse 

'.·.·.~.:::,:. SP-SM ALLUVIUM 
SAND with silt 

.: :, yellowish-brown, medium dense to dense, moist, fine to coarse, ;j with some fine to coarse gravel 

.. 
Grades very dense 

.. 

i u 
Q) ::-

S: OTHER TESTS 
~ C: :!' and REMARKS 2 Q) 'iii v,-
·- C: ~fii Oo 
:E (.) 00 

r 

r 13 

I -200(37); +4(18) 

-
8 115 

. 

-
5 

t 260 
0. 
E 
~ .. .. 
0 

2 
~ .., 
z 
0 
z 
:, 

Ii? 
~ a 
a: 

20- .. 

25-

~ 250 
N 

"I .. 
z 
§ 
0 
$ 
~ 

i 
ci: 

ts 
0 
u. 

<i, 
a: 
:, 

& .. 
a: 

30- ... 

35 ,-

240 

Tnis log ,s part ot 1he report prepared by URS tor lhis projecl and snou!o 
be ,ead together wilh 1he report This summary applies only al the 
1oca1ion ol 1he exploration and at the time ol dr~ling or excava1ion. 
Subsurface condilions may dilfer at other locat.ions. ~nd _may change al 
this roca110n wi1h time. Data presented are a s1mphl1cation of ac1ual 
conditions encountered 

-

-

-

LOG OF BORING 
PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT 

UNION STATION 
LOS ANGELES, CALIFORNIA 

u KS =============;:=:=,:::;::_, :::;:,. ':"i,.,;::;:. _:;:::. ,;::. ::;:, =:,=.'-:;::;"::;:·' :;:::L :;;=,:;:::, =., ;::;:,::;;,=========F=IG=U=R=E= A=·S==::!J 
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,.: 
0 
0 ... 
<i, 
a: 
::J 
t: 

It 
"' a: 

Date(s) 10-16-02 Logged Jeff Pyska 
Drilled By Boring B-8 
Drilling Drill Bit 
Method Hollow Stem Auger Size/Type 8-inch O.D. 

Drill Rig Hammer 
Sheet 1 of 1 

Type B61 Data 
140 lbs, 30-lnch drop 

Sampling Dames & Moore Type-U, SPT, Bulk 
Job 29401632 .. 00001 

Method(S) Number 

Approximate Groundwater 
Depth and Date Measured 

No groundwater encountered 
Total Depth 
Drilled (ft) 16.5 

Comments None 
Approximate Ground 
Surface Elevation(ft) 

278 feet MSL 

SAMPLES - 0, ~ -
C 0 0 
0 - Q) ...J ~ S: OTHER TESTS 
·~ .c Q) a. 0 ~- j?;-

E MATERIAL DESCRIPTION ::JC and REMARKS 
> 0. ,D (/) .c en - Q) 'iii 
~ 

a, E 3: 0 a. (.) 
(/)-

Q) a. o.S ~ 
·- C: ~a; 

w 0 >, ::, en oo 
I- z ai<O (!) => ~(.) 00 

. 
V 1211 Bk-1 ~~ "\.About 4-inch thick Asohaltic Concrete r 

SM ., .. FILL :~ .:.-• 1 19 )} Silty SANO 
brown to dark brown. loose, moist, fine to coarse, with fine to 

]J. 
coarse gravel and concrete debris 

5· ~ SM '- ALLUVIUM -
2 25 l~ :it Silty SAND 

2 

brown to yellowish-brown, medium dense, slightly moist, 

• 3 26 SP-SM 
, !!n.e \Q..CO~S~Wi!ll.firJ..!!JO...£..Oarse 9@Vfil. - - -- - - - 4 96 270 

1r 
SAND with silt 

brown, medium dense, slightly moist, fine to coarse, 

10-~ 
with trace fine gravel -

4 10 

ti~ 
:} . 

- Grades yellowish-brown. moist, with some silt lenses, 15-
■ :n~: 

-
5 24 and iron-oxide staining 

8 100 

260 

20- - -

25- - -

250 

30- - -

35 - -

240 

4~ 

LOG OF BORING This log ,s part ol the report prepared by URS lor this proiecl and should 
t>e ,ead 1oge1her with tne report. This summary apprles only at 1he 

PROPOSED WEST CAMPUS INFRASTRUCTURE PROJECT location of 1he exploration and at ttie time ot dolhng or excavation. 
Subsunace conddions may difler at other locations and may change al UNION STATION 1tus localion with 1ime. Data presented are a simplification of actual 
cond11ions encountered LOS ANGELES, CALIFORNIA 

- FIGURE A-9 U.HS ' c:·, ·\ \:, -_, \ .-, _...\ 0 ~·:·, C .•i 7 .-, .-, 
.L \_, C. 1..-' - • ..L ,.". ~:. •,_.• .._., .,• i /' ~ . .;.. 
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SOIL CLASSIFICATION CHART 

MAJOR DIVISIONS SYMBOLS TYPICAL DESCRIPTIONS 

CLEAN GRAVELS ~j GW WEU-GRAOEO GFIAVB.S, GAAVB. · SAND MIXTURES, LITTLE 
GRAVEL AND t OR NO ANES 

GRAVELLY SOILS (LITTLE OR NO FINES) --~ POORLY GRADED GRAVELS, GAAi/El.. • SANO MlXTURES. a•v~ GP Llrn..E OR NO ANES .... 
MORE THAN 50% OF GRAVELS WITH • ~ GM SIL T'i GRAVELS, GRAVEL· SANO· SILT MIXTURES 

COARSE COARSE FRACTION FINES . ' !.;. 
GRAINED SOILS RETAINED ON NO. 4 (APPRECIABLE •.:. 

SIEVE AMOUNT OF FINES) !'· GC CLAYEY GRAVELS. GflAVEL ·SANO· CLAY MIXTURES 

:- ...... 
MORE THAN 50% OF ~if:tI~ SW WEU.-GRAOED SANDS, GRAVB.l.Y SANDS. LITTLE OR NO 

MATERIAL IS SAND AND CLEAN SANDS AIIES 

LARGER THAN NO. SANDY SOILS (LITTLE OR NO FINES) =:::,=:::,': ::: 
POORl Y GRADED SANOS. GRAVEU Y SANOS, UTTlE OR NO 

200 SIEVE SIZE ~-:;~·:;~·:; SP ANES 
MORE THAN 50% OF 

_._ ... __ .. __ 
:: :,.:: :.,:: 

COARSE FRACTION SANDS WITH ~ ;~ ~t SM SILTY SANDS, SANO ·SILT MIXTURES 
PASSING NO. 4 SIEVE FINES : :-,; 

(APPRECIABLE r,:U½ 

AMOUNT OF FINES) W½~ SC CLAYEY SANDS. SANO . CLAY MIXTURES 

INORGANIC SILTS ANO VERY FINE SANOS, ROCK FlOUA. SILi l 
ML OR CLAYEY ANE SAll()S OR CLAYEY SIL TS WITH SUGKT 

PLASTICITY 

SIL TS AND CLAYS LIQUID LIMIT LESS ~ 
INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, 

FINE GRAINED THAN 50 CL GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN 
CLAYS 

SOILS ' ' ' ORGANIC SILTS Al'O ORGANIC SIL TY CLAYS OF LON ' ' OL ' ' ' PLASTICITY ' ' ' ' ' ' 
MORE THAN 50% OF 

I INORGANIC SILTS, MCACEOUS OR OIA TOMACEOUS ANE 

MATERIAL IS 
MH SANDY OR SIL TY SOILS, B..ASTlC SILTS 

SMALLER THAN NO. SIL TS AND CLAYS LIQUID LIMIT ~ 200 SIEVE SIZE GREATER THAN 50 CH INORGANIC CLAYS OF HIGH PlASTlC1TY 
,,~Ill 

~ OH ORGANIC CLAYS OF MEDIUM TO HGH PI.ASTICITY. ORGANIC 
SILTS 

uuuu 

HIGHLY ORGANIC SOILS -. di IU d: I PT PEAT. HUMUS, &HAMP SOILS WITH t-tGH ORGANIC ........ CONTENTS 

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

sampler and Symbol Poscrlptions 
I Dames & Moore Type-U sample 

~ Standard Penetration Test 

0 No Recovery 

Bk~ Bulk sample 

~ Disturbed Type-U Sample 

D Pitcher Tube Sample 

[I] Shelby Tube Sample 

D Roell Core Sample 

.1'. Approximate depth of perched water or groundwater 

Nole: Number of blows required to advance driven sample 12' 
(or length noted) is recorded. 

Laboratory and Beld lest Abba:vlatlons 

CBR 

COL 

COMP 
CON 

CORR 

DSCD 

El 

LL=29 

Pl=11 

pp 

A-Value 

SA 

SE 

SWELL 

TV 

·200 

California Bearing Ratio Test 

Collapse Potential test (test result in parentheses) 

Compaction test 

Consolidation test 

Corrosivity test 

Consolidated drained direct shear test 
(normal pressure and shear strength results shown) 

Expansion Index test (test result in parentheses) 

Liquid limit (Atterberg limits test) 

Plasticity Index (Atterberg limits test) 

Pocket Penetrometer test (test result in parentheses, tsf) 

Resistance Value test 

Sieve Analysis (·200 result in parentheses) 

Sand Equivalent test (test result in parentheses) 

Swell Load test (lest result in parentheses) 

Torvane test (lest result in parentheses, tsf) 

Percent passing #200 sieve (test result in parentheses) 

KEY TO LOG OF BORING 
PROPOSED 3-STORY OFACE BUIDUNG 

LOS ANGELES, CALIFORNIA 
FOR: CATELLUS DEVELOPMENT CORPORATION 

Figure A~ 

"\ {:-·, -.., ,: , ·:,, ·\ .... , ·· \ c""I \~, C" ·1 ,<\ 7 ·-\ · , Templet~: OMG4KEY: PTj 10: UNION2.QPJ: Printed: 1()119101 
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:,; 
~ 
D 

~ .. 
a: 

Date(s) 
Drilled 9/11/01 

Drilling 
Method Hollow-Stem Auger 

Drill Rig 
Type Mobile Drill B-61 

Logged 
By 

Drill Bit 
Size/Type 
Hammer 
Data 

TO 

Drag 

140-lbs Hammer/ 30-lnch 
dro 

Boring BH-1 
Sheet 1 of 2 

Sampling 
Method(s) Dames & Moore Type U, SPT, Bulk Job 

Number 59-00112046.01 
Approximate Groundwater 
Depth and Date Measured 

Comments 

g 
C 
0 

~ 
> 
Q) 

w 

g 
.c a. 
Q) 

0 

None 

SAMPLES 

Qj 
Q) .0 
a. E >- :::, 
~ z 

~Bk-1 ., 23 

Not encountered 

en 
(.) 
en 
:::::, 

SM 

MATERIAL DESCRIPTION 

4-inch As halt over 6-inch base material 
ARTIFICIAL Fill (AQ: 
Dark brown silty fine to medium SAND, moist (loose) 

Total Depth 
Drilled (ft) 51.5 

Approximate Ground 27 Surface Elevation(ft) 8 

7 107 

OTHER TESTS 
and REMARKS 

270 

D 2 23 

!~IJ SP 

ALLUVIUM (Qal): 
Dark gray fine to coarse SAND with fine gravel, moist (medium 
dense) 

M••••••• • · • .. · .. ·.· .. ·.·. 
■ 3 100/8" ;::/}: Grades medium to coarse sand with fine gravel (very dense) 3 OSCO 

-200(5) 

PUENTE FORMATION (Tp): 

52 Dark olive-gray SILTSTONE and CLAYSTONE, moist (weathered) 

50/2" 

50/6" Grades with clasts 

35 I 7 50/5" 

240 

4lr-'--~---

;:~~ ~ ~~e~~fht~~e'='n"'i?;~t~~~s~;/~~• ~oi':';\~~C:~~ ~e 
the exp~tation and at the time of drilling Ot excavation. ;ubsur1ac& 
condihons may differ at other k>cations and may change a11his location with 
time, Data presented are a simplification 01 aclual conditions encountered. 

LOG OF BORING 
PROPOSED 3-STORY OFFICE BUIDLING 

LOS ANGELES, CALIFORNIA 
FOR: CATELLUS DEVELOPMENT CORPO RATION 

Fi ure A-1 

.:. . .... - ~~· ..... .L .::., ·'· ·_.· '- " .... ,l. i ,- ,,;_ ~ 



N 

~ 
~ 
i 
-~ 
0.. 

... 
0 
0 

~ 
::. 
0 .. 
;;; 
0. 
E 

" ... .. 
;;; 
0 

i 
C, 

"' z 
Q 
z 
:::, 
QI ... 
0 
w 
0 
a: 

~ z 
i5 
"" C, 

)j 
u. 

~ ·e 
0.. 

:.; 
0 
::; 
0 
i: 
0 
C, ., 
a: 

LOS ANGELES, CALIFORNIA 

FOR: CATELLUS DEVELOPMENT CORPORATION 
Boring BH-1 

Sheet 2 of 2 

g 
C g .Q 
iii .r:. 
> a. Q) Q,) w 0 

230 

55 

220 

210 

7 

200 

8 

190 

SAMPLES 
C) 

cii 
0 
..J 

cii C. 0 

Cl> .D C/j :c rn 
c. E ;: - C. 0 00 ~ >, J -o Cl) 
I- z ai- (!) ::, 

MATERIAL DESCRIPTION 

Grades olive-brown 

OTHER TESTS 
and REMARKS 

Becomes interbedded with SANDSTONE, thinly bedded, bedding ,+---+- -+--------II 
inclined about 40 de rees from horizontal 
Boring completed to a depth of 51 .5 feel below the existing ground 
surface. Borehole backfilled with soil cuttings on 9/11/01. 

t c\ -, 1 .. , ~\, ·\ - , r·, -:~, C' 1 ,, 7.-, - , 
. 1,. •...,• ~ ._, _.• . I. ,..,.., .::.. '-'' •.• , •• ,- l. -r ,- .:. ,L 

Figure A-1 



;; 
Cl :. 
0 
i:: 
& .. 
a: 

Date(s) 
Drilled 
Drilling 
Method 

Drill Rig 
Type 

Sampling 
Melhod(s) 

9/11/01 

Hollow-Stem Auger 

Mobile Drill B-61 

Dames & Moore Type U, SPT 

Approximate Groundwater 
Depth and Date Measured 24.5 feet 

Logged TO 
By 
Drill Bit 
Size/Type Drag 

Hammer 140-lbs Hammer / 30-lnch 
Data dro 

Job 
Number 
Total Depth 
Drilled (ft) 

Boring BH-2 
Sheet 1 of 2 

59-00112046.01 

50.9 

Comments None Approximate Ground 
Surface Elevation(ft) 278 

g SAMPLES 
0) 

* 13 C g 0 
.Q cii _.J 

Q) ::-
.8: OTHER TESTS 

iii .s:::. cii a. 0 ~c :!' 
> C. .0 ti) ?. en MATERIAL DESCRIPTION .: Q) ·;;; and REMARKS 
(I) Q) E ~- a. (.) ti)-

Q) a. 00 ~ ·- C ~~ w 0 >, :::, -o en Oo 
I- z co- (!) ::::> ::E (.) 00 

4-inch of as halt over 6-inch of base material 
SM ARTIFICIAL FILL (Af): 

Dark br,own moist silty l ine to medium SAND with gravel to 0.5 
inches, moist (medium dense) 

□ 1 29 
CL Dark br,own silty CLAY with coarse sand, moist (stiff) 

• 2 42 SP ALLUVIUM (Qal): 3 108 270 Yellowish-brown fine to medium SAND with trace coarse sand, OSCO 

moist (medium dense) 

Cj 3 11 12 

ML Dark brown fine to medium sandy SILT, wet (medium dense) 

SP Yellowish-brown line to medium SAND with trace gravel up to 
·.r· ·.:· 2-inch, moist (very dense) 

• 4 50/6" ::}:]; 3 97 
::·::\\:: 
••,: .. ::,:,,:· 

260 :\:\t 
".·,.-...... 

2 (j 5 5016" =~tt? 
:::i: ::::: 

11:Jt:lJ! 

25 Light brown silty CLAY, wet (hard) 

250 • 6 Grades bluish-gray 

3 PUENTE FORMATION (!e): 
~ 7 79 

Dark olive-gray interbedded CLAYSTONE and SANDSTONE, wet 
(weathered) 

35 I e 5014" 

240 

4n .... , __ __._ __ _ 

This log is patl ot lh8 ,epotl prep~red by URS for this p1oiect and should be 
read together with 1he repo_n. This ~ummary apphes only at the location of 
the e~lora1ion and at the time of dnlllng or excava11on. Subsurface 
conditions may ditter at Olher loc~1ions and may change_ ~t this location witl" 
time. Data presented are a simplihcat,on ot actual cond11,ons enicountered. 

LOG OF BORING 
PROPOSED 3-STORY OFFICE BUIDLING 

LOS ANGELES, CALIFORNIA 
FOR: CATELLUS DEVELOPMENT CORPORATION 

Fi ure A-2 
•'\ {.\ .. , ,,:, •:, 1. '"''\ ••\ c:, \71 C' \ ,•\ 7 •\ ,..,I 
J. ,_., "- '-·' .... ..L ,;,.·. ,.:.'. \ ..,• -... . -~· ~ -,- -' ..: • .t. 



LOS ANGELES, CALIFORNIA 

FOR: CATELLUS DEVELOPMENT CORPORATION 

g SAMPLES 
0) 

C: g Q) 
0 

0 ..J 

~ .c ~ a. 0 

> a. Q) .c (/) :i: (/) MATERIAL DESCRIPTION 
3: 0 Cl.. Q) Q) a. E ~ 

(.) 
jjj D >- :, .Q 0 (/) 

~ z CD- Cl ::, 
4 

Grades black SILTSTONE with fine sand 

230 

5 
" 11 Grades dark gray 

Boring completed to a depth of 51 feet below the existing ground 
surface. Borehole backfilled with soil cuttings 9/1 1/01 . 

55 

220 
N 
0 
() 

~ 6 

i 
E ·c 
Q. 

... 
0 
<:l 

65 :S 
;:!' 
0 .; 
.; 
a. 

210 E .. ,-.. 
ai 
0 

i 
<:l 
N z 
0 z 
1% ,-
0 
UJ a 
a: 
Q. 

! 200 z 
9. 
<:l 
~ 8 
u: 
Ii ·o 
d: 

t:; 
;:!' 
0 

85 i:' 
& .. 
a: 

190 

9 

1 \';\ 1 \~, ·:, 1 -" ·- 1 C, \:, L t ,•\ ": ·\ .-, 
J. ,._.• ~ \_., .•. • -~ ,;.. 4'. ...... ..... ._,,.• • 1 .,. .4 .::. 

~ 
~i 
2 Q) 
(/)
·- C Oo 
::E (.) 

Boring BH-2 
Sheet 2 of 2 

OTHER TESTS 
and REMARKS 

Figure A-2 



-g 
i: 
·c 
!l. 

.; 
(!) 

Date(s) 
Drilled 
Drilling 
Method 

Drill Rig 
Type 

Sampling 
Method(s) 

9/11/01 

Hollow-Stem Auger 

Mobile Drill B-61 

Dames & Moore Type U, SPT 

Approximate Groundwater 
Depth and Date Measured 20 feet 

Logged TO 
By 

Drill Bit Drag 
Size/Type 

Hammer 140-lbs Hammer / 30-inch 
Data dro 

Job 
Number 

Total Depth 
Drilled (ft) 

Boring BH-3 
Sheet 1 of 2 

59-00112046.01 

51.0 

Comments None Approximate Ground 
Surface Elevation(ft) 278 

g SAMPLES 

C ~ 

.Q :S 
cii 

cii 
'iii .c a. 
> a. .0 ,.,, 
Cl> Q) E ~-Q) 0. 00 iij 0 >- :::, -0 I- z Dl -

5 ., 27 

270 

45 

■ 3 50/5" 

50 

50/5" 

50 

100/8" 

SM 

MATERIAL DESCRIPTION 

4-inch of As halt over 6-inch of base material 
ARTIFICIAL FILL (Af): 
Dark brown silty tine to medium SAND with gravel up to 0.5-inch, 
moist (loose to medium dense) 

ALLUVIUM (Qal): 
--="""=""'Yellowish-brown fine to medium SAND sli htl moist loose 

SP 

Dark brown fine to medium SAND with clay, moist (medium dense) 

Yellowish-brown line to coarse SAND with fine to coarse gravel, 
slightly moist (dense) 

PUENTE FORMATION (Tp): 
Yellowish-brown SANDSTONE and bluish-gray SILTSTONE, thinly 
bedded, moist (weathered) 

Becomes wet, less weathered 

~ 
~ 

Q)
... C 
~ Q) 
u,
·- C oo 
~u 

3 

3 

27 

OTHER TESTS 
and REMARKS 

OSCO 
CORR 

SA(3) 
CORR 

93 CON 

95 CON 

~ 240 

~ 
£ 4n..J.--...L----

This log is pan ol tne repon prepared by URS for th,s pro1ect and shOuld be 
read togelher with the repon. This summary applies only at the location o1 
1he &?CJ)loration and at the 1;me ot drilling or excavation. Subsur1ace 
conditions may d1fler at other locations and may change at this location with 
time. Cata presented are a simplification of aclual conditions encountered. 

LOG OF BORING 
PROPOSED 3-STORY OFFICE BUIDLING 

LOS ANGELES, CALIFORNIA 
FOR: CATELLUS DEVELOPMENT CORPORATION 

Fi ure A-3 

1 c~, ··, (:-\ :> , ·, -\ ,:·\ C:. C ·t :\ 7 .- , .-., 
, \ •..,.• .:;,, I... • ~·• .I ...:. .:;,. '-' ,,,.• ._,.• .L -, ~• ~- .;_ 



:,; 
CJ 
::;; 
0 
i:i 
0 
0. .. 
a: 

LOS ANGELES, CALIFORNIA 

FOR: CATELLUS DEVELOPMENT CORPORATION 

g 
C: g ,Q 
iii .c 
> a. Q) Q) 

iii 0 

230 

55 

220 

6 

65 

7 

7 

85 

190 

SAMPLES 

ai 
ai a. 

OJ .0 "' a. E ~-00 >, ::, -o f- z CD-

0) 
0 
...J 
0 
:c 
C. 

~ 
('.) 

en 
(.) 
en 
::, 

MATERIAL DESCRIPTION 

Boring completed to a depth of 5 1 feet below the existing ground 
surface. Borehole backfilled with soil cuttings 9/11/01. 

Boring BH-3 
Sheet 2 of 2 

OTHER TESTS 
and REMARKS 

Bedding inclined at 
about 30 to 35 degrees 
from horizontal 

Bedding inclined at 
about 65 to 70 degrees 
from horizontal 

910-L--...L...--,..__---''----'--------------------------'----'---'----- ------a 

Figure A-3 

i (:, .-, , - ., ·:, 1 ., ., !-\ t:, C 1 :\ ': ... , ~ . 
• , ..... - ~-· ·-·· ,t,. .::.. ..::. '.._.• ··- •' · - ·· i .,. . ..~. .;. 



-g 
c ·c 
Cl. 

.,· 
Cl 
::1 
0 

~ ., 
a: 

Date(s) 
Drilled 

Drilling 
Method 

Drill Rig 
Type 

Sampling 
Method(S) 

9/11/01 

Hollow-Stem Auger 

Mobile Drill B-61 

Dames & Moore Type U, SPT 

Approximate Groundwater 
Depth and Date Measured 19.5 feet 

Logged 
By 

Drill Bit 
Size/Type 

Hammer 
Data 

TO 

Drag 

140-lbs Hammer / 30-lnch 
dro 

Job 
Number 

Total Depth 
Drilled (h) 

Boring BH-4 
Sheet 1 of 2 

59-00112046.01 

50.9 

Comments None Approximate Ground 
Surface Elevation(h) 278 

g 
C 
.Q 
iii 
~ 
jjj 

270 

260 

250 

240 

g 
.t:. a. 
Ql 
a 

SAMPLES 

Q) 
(I) .0 
a. E 
>. ~ 
I- z 

: ,:· ·-:. 

)ti 
-.. -··' 

CJ') 
(.) 
CJ') 
::> 

SM 

5 ., 
20 : } }I 

40 

■ 3 

2 38 

25 I s 50/5' 

3 65 

3 I 7 50/4' 

40--'---'----

. · .. . ·. ' 
; ::: _::.• SP 
::·:i·::;;; 

MATERIAL DESCRIPTION 

4-inch of As halt over 6-inch of base material 
ARTIFICIAL FILL (AO: 
Dari< brown silty line to medium SAND with gravel up to 2.5-inch, 
moist (loose) 

Grades brown 

ALLUVIUM (Qal): 
Yellowish-brown fine SAND with trace coarse sand and line to 
coarse gravel. moist (dense) 

PUENTE FORMATION {Tp): 
Gray CLAYSTONE and yellowish-brown SANDSTONE, thinly 
bedded, wet (weathered) 

Grad1Js light bluish-gray and darl< gray 

-:,!1 0 Q)::-
... C 
~ Ql 
(/)
·- C Oo 
~(.) 

12 

3 

5 

OTHER TESTS 
and REMARKS 

116 -200(30) 

116 

Bedding inclined at 
about 50 to 60 degrees 
from horizontal 

This log is part of lhe report prepared by URS for this project and Should be 
read toge1her with tne repon. This summa,y applies ontr at the locauon ol 
lhe expforation and a1 the time ot drilling Of excava1ion. Subsur1ace 
condil1ons may differ at other locations and may change at this location with 
11me. Date presented are a s,mptification of actual conditions encoun1ered. 

LOG OF BORING 
PROPOSED 3-STORY OFFICE BUIDLING 

LOS ANGELES, CALIFORNIA 
FOR: CATELLUS DEVELOPMENT CORPORATION 

Fi ure A-4 
t. ("\ - , ,..-., : -. -, .- , ~, (:'\ ( 'l C 1 : \ 7 .-\ .-, 
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LOS ANGELES, CALIFORNIA 

FOR: CATELLUS DEVELOPMENT CORPORATION 

---
C --.Q ::. 
iij .c 
> a. Q) Q) w 0 

230 

55 

220 

6 

SAMPLES 

Q) 
Q) C. 

Q) .D U) 

c. E ~-00 >, :, -o I- z co-

0) 
0 

....I 
0 
i: 
C. 
~ 
(!) 

(/) 
(.) 
(/) 
::, 

MATERIAL DESCRIPTION 

Boring completed to a depth of 51 feet below the existing ground 
surface. Borehole backfilled with soil cuttings 9/11/01 . 

;e
~ ~-:, C 

- Q) U)-
· - C Oo 
:E (.) 

Boring BH-4 
Sheet 2 of 2 

OTHER TESTS 
and REMARKS 

:::E 
0 
;,; 
;;; 
a 
E 210 .. 
>.. 
8 

75 

200 

8 

8 

190 

gf\..1. _ _ ..L._ _ __JL..--.J---'---------- - --------- - ------L..- ---L..-...... _--------11 
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I 
I 

Date(s) 5/22/01 Logged KK • AP Engineering Drilled By Boring BH-1 
Drilling DrillB~ 
Method Hollow-Stem Auger SizefType 8-lnch o.o. 
Drill Rig Hammer 

Sheet 1 of 2 
Type Mobile Drill B-61 Data 140 lbs, 30-lnch drop 

I Sampling Dames & Moore Type U, SPT, Bulk Job 69-00112046.01 
Method(s) Number 

Approximate Groundwater Encountered at 24.0 feet, 5/22/01 Total Depth 50.S 
Depth and Date Measured Drilled (ft) 

I-
None Approximate Ground 

Surface Elevation(ft) 278.0 

I 
I 

g SAMPLES 
g, -- C 

C: g ~ 0 

.Q ai .J !:... .e: OTHER TESTS QI-

iii .c ai a. 0 ... C: ?:-
> a. .JJ f/) :i: (/) MATERIAL DESCRIPTION .a G) ·.;; and REMARKS 

Q) E ~- 0- (.) f/)-
Q) Q) 0- ~ ·- C: ~~ w 0 ~ 

:, Eg (/) oo 
. z co- C) ::::> ::E (.) 00 
V --1111! --. 5-inches Asnhalt r 

SM 
Grayish-brown, silty fine SAND with gravel, dry (medium dense) 

I 
~ 22 ; SA(13) 

•, 

5- . 41 I/ SP-SM Brown, fine SAND with silt and gravel to 3/4-inch. medium to 2 119 
' . coarse. dry (medium dense) 

I 
.-. 

270 

I 
10- l;.iJ 

~ . 
46 Becomes yellowish-brown to grayish-brown (dense) 3 SA(5) 

' .. 

. ' 

I 
.• 

15- • 50/4" v SP Yellowish-brown, poorly graded SAND with gravel to 3/8-inch, 8 104 -200(4), OS 
.. " 

medium to coarse, moist (very dense) 
·••' 

I 260 
·, : '.•:· 
. ' 

.:·:-(-' 
20-

•, . ,'.• - -
0 50/4" ··-· No recovery @ 20' 

I' 
•· .. 

ML Gray, sandy SILT. moist (dense) 
l 

I· 
25- ■ 

- -
60 Becomes wet 29 96 -200(78), OS, CON 

250 .. SP Gray, poorly graded SANO, medium. trace gravel, wet (very dense) 

I ~ 
~ 

30- l;.iJ ' 
c... -

70 13 -200(2) 
'·.: 

I 
5 
C) 

:5 
::I: 
C 

• ' 

•,• 

2 

I 
C) 

' I ',!. 
0 
z 
:, 

35-• :_ ., ~ -
100/5" 

" 
Becomes coarse with more gravel 14 119 

.. 

240 
" 

.. 
I 

C) 
::I: 
C 

I 

4;; 

LOG OF BORING This Jog is part of the repart prepered by Dames & M00<e for this project 
and shook! be read together with the report. This sun,mary applie-s (!nly ONE UNION STATION PLAZA at tJ>e IOC8lion of the exptora!lOn and at the lime of dnllong or excavallOn. 
Subsurface c:ond~ions may differ at olher localloR$ •nd may change ot LOS ANGELES, CALIFORNIA this tocalion with time. Data presented are a simplmcation of actual 
conditions encou-ntered. FOR: CATELLUS DEVELOPMENT CORPORATION 

I UKS ·1 \-., - \ {:'\ ") ·\ .- \ ... , (:•.\: , C 1 ,.\ -;,.., ·, 
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I 
I 

LOS ANGELES, CALIFORNIA Boring BH-1 
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2 

I 
I 

g SAMPLES 
O> ~ 

C 
C g 0 0 

.Q Iii _,J e.... S: OTHER TESTS Q)-

iii .c Iii 0. 0 -c ]:;-

> 0. .&I, .,, :c (/} MATERIAL DESCRIPTION .a Q) 'iii and REMARKS 
CD E 3,:_ C. (.) .,,-

Q) Q) 0. ca •- C ~~ w 0 >, ::, 0 0 (5 
(/} Oo 

I- z in .E :, :E (.) 00 
4v i., 50/5" .. : 17 

I 
...... 
>< SM Gray, silty fine to medium SAND, wet (very dense} 

: 
. ' 
. -· . . 

I 
45-• .. - -

50/1" --. 19 108 DS,CON .. 
-· 

•,. 

_230 ✓ - SP-SM Gray, fine to medium SAND with silt. wet (very dense) 
'' 

I 50-Ir.I ----.. ,• ~ - - . 
Borehole completed to a depth of 50 1/2 feet below the ground -
surface on 05/22/01. Borehole backfilled with soil cuttings. 

I 55- ~ -

I 220 

I 
60- L.. -

I 65- -

I 210 

70- -

I· 

1· ~ 
~ 
~ 

75- -

200 
(!) 

'.5 
:i: 
C 

80- -

ii: 

I ~ 
' I z 

0 
z 

~ 

::, 

I 
;; 
:i: 
C 

85- ~ -

190 

9~ 

-U.KS ., (:'\ "\ -::, -:- \ .-, ,..\ ,:\,.'."it' '\ .\ 7 .-\ ... , 
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I 
I 

Date(s) 5/22/01 
Logged KK - AP Engineering 

Drilled By Boring BH-2 
Drilling Drill Bit 
Method 

Hollow-Stem Auger Size/Type 8-lnch O.D. 

Drill Rig Hammer 
Sheet 1 of 2 

Type Mobile Drill 8~1 Data 
140 lbs, 30-lnch drop 

I Sampling Dames & Moore Type U, SPT, Bulk 
Job 59-00112046.01 

Method(s) Number 

Approximate Groundwater Encountered at 30.0 feet, 5/22/01 
Total Depth 50.8 

Depth and Date Measured Drilled (ft) 

I None 
Approximate Ground 
Surface Elevation(ft) 278.0 

I 
I 

g SAMPLES 
C) 

,.... c-
C g 0 ~ 0 

.2 
... ...J 

0 .9: OTHER TESTS Q) Q):: 
iij .r:. t Q. 0 ... C: ~ 
> 0. .a <h :.E (/') MATERIAL DESCRIPTION .a Q) ·.;; and REMARKS 
Q) a> E ~o 

Q. (.) 
<h-

Ill ~ !'!! ·- C: ~16 w 0 ::, (/') oo 

- I- z m.£ <!) :::, :Eo 00 
V •1!11• - 4-inches Asnhalt over 3-inches of Base 

SM -
: Dark grayish-brown, silty fine to medium SAND with fine gravel, 

I 
; ', moist (medium dense) 

24 14 117 

.• 

5- Cit 1--:'i SP-SM '- Grayish-brown, medium SAND with silt and gravet to 3/8-inch, -
53 ,, . 

moist (medium dense) 
118 

I •,· . . 
270 

.. 

, . . 

I 
10-

. . • 62 > SM Grayish-brown, silty medium to coarse SAND. moist (dense) 8 -200(17) 
••' • .. .. 

. · 
·. •'• 

.. 
. :•· 

I 
, • 

15--
•, 

Cit 50 I< . SP-SM Olive-brown, medium SAND with sill and fine gravel, moist (very 4 CORR 
'' dense) .. 

I 260 •.· . . . 
. . 
- •., 
'• ·. 

20-• - -
50/2" .,_. Becomes yellowish-brown. gravel to 3/4-inch 6 -200(7) 

I " .. 

. :. :·.· 
·-·. 

I 
·- ·. 

25· Cit - -
30 '• 22 

.. 

250 ML Gray, sandy SILT, moist (medium dense) 

I € 
M 
C! ,.. 

30- ■ 
:r -

36 Becomes wet 38 79 LL'-'14, Pl=15 
-200(88), OS, CON 

I 
,-
0 
l!) 

s ::. 
0 .., 
l'.I. 

I 
C! 

' I ;z 
0 
z 
::) 

SP Gray, poorly graded SAND with gravel, medium, wet (very dense) 
•,•:·. 

35-- Cii 
•, - -

70 9 -200(4) 
, 

: .. 
240 ,. 

I 
~ ::. 
0 

I 

. . 
4;; 

LOG OF BORING This log ~n of the repon prepare<! by Dames & Moore for this project 
and shou be read together with the report. This summary applies only ONE UNION STATION PLAZA al the location or the exploration and al !he tim!' of drilling or excavation. 
Subsurlace conctitions may differ al other locations and may change al LOS ANGELES, CALIFORNIA this location with time. Data presented ere a simptir,cation of actual 
corlditions encountered. FOR: CATELLUS DEVELOPMENT CORPORATION 

I -UKS \ (\,..'l C\ ) ~ .-, .- , t"7'\1:1 C ' 1\ : --, - , 
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I 
I 

LOS ANGELES, CALIFORNIA Boring BH-2 
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2 

I 
I 

g SAMPLES 
O> ~ C' 

C g 0 ~ <.> ... ..J 0 .9: OTHER TESTS .Q a., a.,:::-
iii .c ai 0. <.> ~ C: ~ 
> 0. .c th :c (/) MATERIAL DESCRIPTION .a a., "iii and REMARKS 

Q) E :r;_ C. t) 
,,,_ 

Q) QI C. ~ ·- C: ~~ w 0 >, :, 0 0 (/) Oo 
z -o <!) :> :::E () 00 I- CD-

4:; 
I■ 50/2" Becomes fine to medium 17 117 

·.·. 

I .. • , 

·;:\':_/ 

I 
45- ~ 40 0..· SP-SM Gray, medium SAND with silt, trace gravel, wet (dense) 18 -200(7) 

'• . 

. ·-
230 '• 

I 50- • ... . 
1A 1 • ., nc-50/3" Becomes verv dense 

Borehole completed to a depth of 50 3/4 feet below the ground 
surface on 05/22/01 . Borehole backfilled with soil cuttings. 

I 55- ... -

I 220 

I 
60- - . 

I 65- - -

I 210 

70- -

J 

r ~ 
I:! ... ... 
0 
C) 

75· ... . 

200 

~ 
~ 
0 

80- ... -

~ 

I· 

~ 

~I 
0 z 
:::, 

I. 
~ 
~ 
0 

85-
. 

190 

9: 

-
•t (-~ .\ ~-, ·:,, \ .•, .-, ~- ... \':\ C \ / l -::- .-, -, 
. I- - ·· .:, · ~ · ..... . :.. .:- ~ ~--· ' .,• ·-· i. ...,. ,. . : ,_ 



I 
I 

Date(s) 5/22/01 Logged KK - AP Engineer ing Drilled By Boring BH-3 Drilling Ho llow -Stem Auger Drill Bit 
8◄nch 0.0. Method Size/Type 

Drill Rig Hammer Sheet 1 of 1 
Type Moblle Drill B~1 Data 140 lbs, 30-inch drop 

I Sampling Dames & Moore Type U, SPT, Bulk Job 59-00112046.01 Method(s) Number 

Approximate Groundwater Encountered at 24.0 feet, 5/22/01 Total Depth 36.0 Depth and Date Measured Drilled (ft) 

I None Approximate Ground 
Surface Elevation(ft) 278.0 

I 
I 

§: SAMPLES 
g> ....... '5' r:: §: :,e 

Gi ..I 0 s OTHER TESTS 0 Q) :::-

~ ti Q. 0 
£ :E MATERIAL DESCRIPTION 

.._ C ~ and REMARKS > a. .D .,, CJ) ECP ·;;; 
Cl) E 3: -

C. 0 .,,-Q) Q) a. ~ ·- r:: ~i jjj 0 >, ::> 00 CJ) oo 
I- z -o (!) ::, :Eo 00 - m ... 

- -~~ 
SM t"\4-inches Asohalt r 

.. Dark brown, silty fine to medium SAND, moist (medium dense) 

I 
! 17 

5- . vv SP ,... Yellowish-brown, poorly graded SAND with gravel to 3/4-inch, -
32 medium, dry (medium dense) 2 115 -200(2) 

I 270 

I 
10-~ 

... -
57 Gravel to 3/8-inch (very dense) 2 

... 

I 15-• ' 
5011" v SP-SM Brown, medium to coarse SAND with silt and gravel to 3/8-inch, dry 3 112 -200(6) 

(very dense) 

I. 260 
: 

20-~ - -
50/6" Becomes grayish-brown, medium 3 

I . . · 
! 

I 25- • 50/5" Becomes wet 
. 

20 100 OS 

•, 

I e .., 
I:! 
~ 

250 

30- ~ - . 
5016" Becomes gray 11 -200(7) 

I 
... 
0 
\!) 

:s 
:Ii 
0 
-. 
II. 

I 
~ ', z 
0 

35· • ... . 
50/2" 16 108 Drill chatter @ 35' 

Borehole te rminated due to refusal at a depth of 36 feet below the ·--
ground surface on 05/22/01. Borehole backfilled with soil cuttings. 

z 
::> 240 

I 
~ 
~ 

I 

4: 

LOG OF BORING This log ,~rt ol lhe rf1)()11 P'tP•red by Dames & Moore lo, !his projecl 
end shOu be read l~lher w«h Ille report. This su!Mlary appt.e• only 

ONE UNION STATION PLAZA al the loeal10<1 ol 1"" eiptcntion end at the lllne of clriling o, e1e.tvallon. 
Subsurface conditions may differ 81 other~-and_ rn:,y cha~ al LOS ANGELES, CALIFORNIA thrS 1oea1,0n with line. Data p<esented are • simplifcabon ol aelual 
conditions encounte-red FOR: CATELLUS DEVELOPMENT CORPORATION 

I -
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I 

I 
Date(s) 5/22/01 Logged KK - AP Engineering Drilled By Boring BH-4 Drilling Hollow-Stem Auger Drill Bit 8-lnch O.D. Method Size/Type 

Drill Rig Hammer Sheet 1 of 2 
Type Mobile Drill 8~1 Data 140 lbs, 30-lnch drop 

I Sampling Dames & Moore Type U, SPT, Bulk Job 59-00112046.01 Method(s) Number 

Approximate Groundwater Encountered at 29.0 feet, 5/22/01 Total Depth 50.9 Depth and Date Measured Drilled (ft) 

I None Approximate Ground 
Surface Elevation(ft) 278.0 

I 
I 

g SAMPLES 
g, - c:::-

C g ~ 0 

0 ai ...J ~ .e OTHER TESTS 
~ .s 4i Q. 0 ~- ~ ?. en MATERIAL DESCRIPTION :, C and REMARKS > ,D ell - Q) "iii Q. Q) E ~ - Q. u e11-
Q) Q) Q. Ill ·- C ~~ [j 0 >, :, 00 a en oo 

z -o ::J ~ u 00 ... a>-
- - ..... 5-inches Asohalt over 5-inches Base ,.. 

SP-SM Grayish-brown, fine SAND with silt, dry (loose) ... 

I 
I 15 6 115 ... 

•. 

5- Cii - -
24 .. Becomes medium with gravel to 3/8-inch (medium dense) 2 

I 270 -- SM Brown, silty medium SAND with gravel to 3/8-inch, moist (dense) 

I 
10-• -

67 '. 16 106 -200(34) 

v SP-SM Grayish-brown, medium SAND with silt and gravel to 318-inch. dry 

I 
(very dense) 

15-
•,' -(jjl 5016" ·. 3 CORR 
.. 

I 260 V SM Gray, silty fine SANO, moist (medium dense) 
.• 

20-• - -
45 27 98 -200(45), OS, CON 

I < · SP-SM Gray, medium SANO with silt, moist (dense) .. 
·. 

,. 25- [;iii 
,- -31 11 

I ~ 
(:! ... 

250 
,,. ML Gray, sandy SILT, very moist (medium dense) 

l 
30- [ji - -

19 Becomes wet 34 -200(84) 

I 
:;; 
(!) 
j 
:I: 
0 

SP-SM Gray. medium SANO with silt and gravel. wet (very dense) 

... 
Q. 

I 
(!) 

', z 
0 
z 
:> 

35- [ji 
.. -

55 10 -200(7) .. 
'• 
' · · 

240 

I ~ 
0 

I. 

4: 

LOG OF BORING This log Is part ol lhe r~ prepared by Damn & Moore tor this project 
and should be read togellle< wi1l'I 1he repo,t. This summary apples only 

ONE UNION STATION PLAZA at the locallon of 1M e~ and at the twne of drilling o, excovalion. 
SubSurlace ccndibons may dillet et other IOcabons and may cllenge at LOS ANGELES, CALIFORNIA 1hil tocall<>II with tme. Oat• presented are • aimpldication ol adual 
conditions encounlered. FOR: CATELLUS DEVELOPMENT CORPORATION 
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I 

LOS ANGELES, CALIFORNIA Boring BH-4 
FOR: CATELLUS DEVELOPMENT CORPORATION Sheet 2 of 2 

,. 

I 

§: SAMPLES 
Cll ~ 

c-
C: g 0 0 ... ...J 

0 .e OTHER TESTS . Q Q) 
....... ... Q)-

iii .&:. Q) a. 0 ._ C ~ 
> a. .D "' :E (/) MATERIAL DESCRIPTION .;Cl) "iii and REMARKS 

Q) E ~- a. (.) .,,-
Q) Q) a. co ·- C ~i jjj 0 >, :, 0 0 c5 (/) Oo 

.... z ai.E ::> ~(.) 00 
4: 

"' 49 ;- I· 18 -200(7) .... ' 

; 

I 
•, 

, ; . 

_.·,·. 

I 
45- {;iii : - -

50/5" 12 
> ML Gray, sandy SILT, wet (very dense) 

230 

I 50- Ciil - -
50/5" 

Borehole completed to a depth of 51 feet below the ground surface 
on 05/22/01 . Borehole backfilled with soil cuttings. 

I 55- - -

I 220 

I 
60- -

I 65- - -

I 210 

70- - -

I 
I e .., 

(:! 

75- ... -

... ... 

I 
0 
Cl 

:5 
:Ii 
0 

200 · 

80- ... -

... 
Q. 

l 
C1 ', z 
g 
z 
:::, 85- - -

I 
d 
:Ii 
0 

190 

I g;; 

-
--\ (:,··, f:-'! : , 1 ""•. ···i f""'\i7\ C ~ .17 9\ r ~ 
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I 
I 
,. 

I 
I 
I 
I 

' I 
I 
I 
l 

' 
' I 
J 

f-1.----------------------------------, 
I 
i· 
i 

~ 

270 -

265 -

260 -

255 -

250-

245 -

:::c 
1--: 
Q. -w:= 
C 

5 

10 

15 

20 

25 

240 - 35 

235 - 40 

-w..; 
a: == =>> 
I- .. 
(/) "0 --0 o 
~~ 

23.2 

19.5 

~-: --en-z· w:, 
0~ 
>- Ill 
a: :e o-

89 

104 

• • •.e 
<( 0. 
;:;.9: 
0 

0 

0 

1-
w C/J 
::,w 
..J 1-: 
<z >w . ~ 
zo 
• 1-

(/) 

23 

14 

I 

• 

BORING 1 

DATE DRILLED: August 19, 1997 
EQUIPMENT USED: 8ft • Diameter Hollow Stem Auger 

ELEVATION: 275·· 

ML 

ML 

3 " Asphalt Paving 
ARTlflC!AL EILL tefl 
CLAYEY SILT• some bedrock fragments, some 11101 1 . 

light brown 

SANDY SILT • brown 

~~*-~1--------------- ------➔----➔---+----+---+---➔-.. • ~-:· • SP ALLUVIUM (OaU 
SAND • fine to coarse, some Gravel. few Co1>111 .. 111, 

0 16 ,:- ·.< :..~"· 6" . . ) b ~ •·v . rn size. rown 
~/ :.i;.. Semple not recovered ... 
........ ,i.; -~ ::\ ·: .. ...... 

•:• 
➔-..,_1 ...,7--t_..,_1 0><.;6~,.._..,n.__-+---+-'4::,.1.,___ 1 ➔-.•-. .,· •• ~ 

'\··, . •. , ... 

9.9 105 0 105 

. . 
'•: . : .... 

'"" ,· .. . , - --~· _;._ 
Some Silt I ,.·.·,·: 

·.----·1: 
+---t---1---+--+-----1--1.•.::~· , .. 

31.0 85 >1000 

27.0 93 >1000 

30.3 ~o > 100n 

33.6 84 > 1000 

.. .... 

65 

100 

76 

79 

55 

SAN PEDRO FORMATloNsosp) - - - - -
SILT • bedded, lenses of fine Sand, dark orey 

Sample not recovered 

Semple not recovered 
Some Clay 

Some sulfur odor 

- - -

• Number of blows required to drive thr, c, . ,,. .. ► 
sampler 12 inches using a 140 pound 11.,,., ... . 
falling 30 inches. 

• • See Plot Plan for location of bench m11,1 

• •• OVA Gastechtor Model No. 1238 ua., ,1 

NOTE: Water not encountered. 

ENO OF BORING AT 40'. 

LOG OF BORING 
LAW/CRANDAi l 

\ ,-, -, , .. \ :, \ ""\ -,1·1,~, : 1 J\ ~"\ •"\ 

-~ ·-· - ·-· .... -1. . :. - ...... ·- .. .. , • - - · 



I - >- I- • (..) BORING 2 z w- I- -: • wU> I-

I 0 a:~ -- • :::,W z-: 0 ~- J: :::,> 
u,- . - ..J t-: :::, ::: _, 

1-- z · · E O"ii; ct ..: c.. .; I- ... w :, < Q. 
<Cz w 

DATE DRILLED: August 19 and 21, 1997 ~~ w:::; ti) -0 
0~ >w u~ ...J -- • Q. 

• Cl: ~E c.. 
EQUIPMENT USED: 24 "-Diameter Bucket to 16 Y1. 0 Oo )- VI >- ~ 

I 
..J ~~ a:=? 0 zo oe 10"-Die. Hollow Stem Augor to 40h · UJ •1- < o~ _, 

ti) ELEVATION: 275 "' CD 

SM 4 • Asphalt Paving 
ABIIEICIAL EILL lafl 

I 12., 114 0 1 SIL TY SANO - fine to coarse, about 40% Gravel. 
few Cobbles Ito 5" in size), some pieces ot 
brick, brown 

4 .8 119 0 1 

I 270 5 ----------------- --2.3 111 0 4 SW . . ALLl.!~11.!M 10110 
SANO• well graded, about 10% Gravel and Cobble$, 

I 
light brownish grey 

2.1 122 20 6 

I 265 10 About 30% Gravel and Cobbles (to 6" in size) 

'.1 2.9 128 30 5 
,. 

I :1 

I 260 15 

I 8.1 133 0 12 Grey 

t 
I ' 

H 255 20 SANO and SIL TY SAND • fine to coarse, about 20% 
0 100 Gravel, light greyish brown 

I ~ 

I! ------ --- ----------16.4 116 0 68+ SW SM:i eEDBQ EQBMAIIQH IOl11l 

I SANO • well graded, thin layers of Clayey Silt, some 

250 25 Gravel, grey to dark grey 

I , I 1 0 90 Some fine Sand 

I 2 4 SILT • bedded, lenses of fine Sand, dart( grey 

Ii 

245 30 

I 
• Number of blows required to drive the Crandall 

0 100 sampler 12 inches using a 1600 pound hammer 
for falling 12 inches. t l 8" 

r F + Number of blows required to drive the Crandall 

:I 240 35 sampler 12 inches using 11 140 pound hammer 
.!' 25.6 100 0 65 falling 30 inches. 
t 

I 
I 

5 235 40 

I (CONTINUED ON FOLLOWING FIGURE) 

j . 

LOG OF BORING A •' 
:.r 

LAW/CRANDALi. f 
I ·' . 

-, , ·, -, C\·:> 1 ,-\ -, ,·,,-; C ~ :1-; ·, \ t . \.. , _ ... •.,· _, .1. - •• , _, ...... -• L -,- , - .,_ ·- '·· . . 
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BORING 2 (Continued) w Cl) I- u z-: g :::,W 

.,JI- :::,~ ~z O"io w 
DATE DRILLED: August 19 and 21, 1997 >w u~ ..J 

• 0.; s:J2 D.. EQUIPMENT USED: 24"-Diameter Bucket to 16½ ' ~ zc oe <( 10•-Dia. Hollow Stem Auger to 40½ • • I- ..J (/) ELEVATION: 275 . · Cl) ID 
AA 

ENO OF BORING AT 40½ '. 
... 

NOTE: eus:as:EI eCBltJG· Weter seepage 
encountered during drilling at • depth of 14 ½ '. 
Bucket boring terminated et I depth of 16 ½ • 
due to caving end sloughing below water 
seepage. 

l:iOLLOW SIEM A!.!GEB BOBltJG: To obtain 
future water level measurement end sampling 

• in$tllled 4-inch-diameter PVC pipe to 40' . 

·•·- Pipe perforated between depths of 1 O' end 
~- - .. 40'. Backfilled with.send to within 8' of 

ground surface end filled with concrete 
above 3'. A bentonite plug pieced between 
depths of 3' and 8' of ground surface. 
Water level measured in the monitoring well 
et a depth of 14' on 8/26/97. 

~ 

. ..,. . -~ 

LOG OF BORING £ LAW/CRANDALL 

·1 ,·., '"\ c·~ ~ ·1 ~ ~ ,'"\ ,-, C 1 :\ --; .-l '""\ 
• :. ' -- - ..... - •• i- ..: - , ......... _,/' "' -, "- ... 

" ~ . -. 
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BORING 3 

DATE DAILLEI;>: August 1 4 , 1997 
EQUIPMENT USED: 24" -Diameter Bucket to 17 % ' 

10"-Dia. Hollow Stem Auger to 42' 
277 ELEVATION: 

- SM 

ML 

SM 

"~· .. · . SW 

7" Asphalt Paving 
ABilflCIAL fill tan 
SILTY SAND• fine to coarse, some Clay, some 

Gravel, dark grey 
SANDY SILT • grey 

-Auuv,uM(a,n- - - - - - - - - - - - - · 
SIL TY SAND • line, some pieces of wood, light brown 
SAND • well graded, some Gravel and Cobbles (to 8" 

in size),light brownish grey 
5 

·? p< 
I _o 

•:'". .... :-. . 
~·-.·•: ·: .·.-·o 

+-----,r---t-----+--+---+-lk'0·0 ·: ..-:: ... \ 
•·: •\' 

3.7 113 

1, .4 116 

, 1.5 120 

33.0 

27. 1 

80 

0 

50 

'>00 

6 

2 

135 

for 
10· 

70 

I 
.•r::, .... -.. ... ,.,-

,: : . ' .. •.•.• 

About 30% Gravel 

Grey 

ML CLAYEY SILT - grey to dark grey 

~~~-➔---------------------~ "' SAN PEDRO FORMATION !Osol 
SILT • massive, dark grey 

... SM 
35 35. 1 

I 
n 47 ■ 

SIL TY SAND· f ine , thin layers of Silty Clay, bluish 
grey to dark grey 

40 
15.0 1 1 1 0 

··.: :•= 'i SW 
65 ■ ·.···.~ 

SAND• well graded, some lenses of Clayey Silt, dark 
grey 

(CONTINUED ON FOLLOWING FIGURE) 

LOG OF BORING 

1 1"'\ -, (-\ "') ., -'. "'\ ( 0

\ f) C' 1 ..... 7 "'\, .-, 
..l '•' ,.;.. 1..,• .._,J L - ·• .;:;, , .. • l-• _., ~ - , ,- .. 9 .!. 

LAW/CRANDALL 

FIGUF f. I' • 
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BORING 3 (Continued) 

, DA TE DRILLED: August 14, 1 997 
EQUIPMENT USED: 24 •.oiameter Bucket to 17 ½' 

ELEVATION: 
10·-Dia. Hollow Stem Auger to 42' 
277 

ENO 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. 

HOLLOW STEM AUGER BORING: To obtain 
future water level measurement and sampling 
installed 4-inch-diameter PVC pipe to 42' . 
Pipe perforated between depths of 1 O' and 
40'. Backfilled with sand to within B' of 
ground surface and filled with concrete 
above 4 •. A bentonite plug placed between 
depths of 4' and B' of ground surface. 
Water level measured in the monitoring well 
at • depth of 1 5 • on 8/26/97. 

LOG OF BORING 
LAW /CRANDALL 

\ <-\ ,.1 ,-,..-.;., , "\ -'"\-.:1,-:\ C, :\7 ,.~ - , FIGURE A-1.3b 
. ; • ••• .:. ........ .. • • I,.. .... ~ • •• ,' .... . _,• ,i, ., .,- ... ~-
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BORING 4 

DATE DRILLED: Augusl 20, 1997 
EQUIPMENT USED: 8" · Diameter Hollow Stem Auut11 

ELEVATION: 276 

SM 3' Apshalt Paving 
ARTIFICIAL FILL lafl 
SIL TY SANO - fine, some Gravel. brownish grey 

ALLUVIUM !Call 
SANO • well graded, about 30% Gravel, light grey 

• Number of blows required to drive the Crandall 
sampler 12 inches using a 140 pound hammer 
falling 30 inches . 

Layer of Silty Clay 

Some fine Sand 

About 40% Gravel 

~~~-~-------------------SAN PEDRO FORMATION 10s01 
SILT - bedded, lenses of fine Sand, dark grey 

NOTE: Water seepege encountered during drilling at 
depths of 18' to 20·, end 30'. Water 
tevel measured at a depth of 1 8' at 
completion of drilling. 

END OF BORING AT 40'. 

LOG OF BORING 
LAW/CRANDALL 

FIGUP.c A-1 ... ~ 
\ <"'1 - , ,-\ 7·, .. \ ·,,.-, <. \ C \ J\: - \ ·\ 

.J. .....,, " •• I,,. ' ·• •' ,\, .,, • - l_• \..-' -.. • ,L. --J ·' • • ,:! 
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BORING 5 

DATE DRILLED: August 13, 1997 
EQUIPMENT USED: 24" • Diameter Bucket 

ELEVATION: 278 

~111 SM 3 ~ • Asphalt Paving 
~....,._~S.;.;.W_,._. Y\5IIEl~l~ tfLL 111) :.5!-,:Y ~A~.0.:. f~e~ti~t..9r!}' _ 

I :~ .:·:.. ALLVYIVM 10oll ~•r: SANO· well graded, about 40% Gravel, few Cobbles 
., • (to 5 • in size). light grey I ;~~; ,,, ... . ~ . -+----+--+---+--..._--+--f .~ .,.l· 1.9 128 0 7 I .-.. !d 
,,./-1.:-
t"'I • .. , 

·····,' ~-• :: '.· ... 
• Number of blows required to drive the Crandall 

sampler 12 inches using • 140 pound hammer 
falling 30 inches. 

1
1M l/,p"., 

+-'3~-:w.-31-.J.:~-+--n-.-4-_ ___,._,.?._~•~o-• 
~~! . 

6.3 114 0 4 

.O•":' 
f->.>•.-· 
~ . ..., . .. . ::;:! ·, 
~,:. 

I ·., :I-
... -~ -. -+-----+--+--+--._-+~'°~/l 
.'f? :-_._ 

29.5 97 0 

37.4 85 0 

35.1 117 n 

14.0 109 10 

25.7 100 100 

23.0 104 175 

<1 

<1 

9 

11 

19 

:: ... 
I ML CLAVEY SILT • dark grey 

I 

I 

~~~-~--------------------
• . • .: :- SW SAN PEDRO FORMATION IQspl 

;.;:• -. SAND • well graded, lenses of Silty Sand and Clayey 
~ .. :, • Silt, dark grey •,:.. ... 

SILT • bedded, lenses of fine Sand, dark grey 

' !BORING TERMINATED AT A DEPTH OF 33' DUE TO 
DIFFICULT DRILLING BELOW WATER). 

NOTE: Water seepage encountered during drilling at a 
depth of 22'. Weter level measured et a 
depth of 22' 30 minutes efter completion of 
drilling. Raveling from 2' to 8' (to 3 ½ · in 
diameter) and from 8' to 17' (to 2 ½' in 
diameter). 

LOG OF BORING 
LAW/CRANDALL :L----------------------------------------' 

Ii.. 
, t:, ··, ,'"\:, , · \ .. , f',t-.\ C t tl -; -, .... , 
l\..•-..•.•~•..L . ...... ·...,· •.•-•.:..~ --

FIGURE A-1 . b 
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BORING 6 

DATE DRILLED: August 19, 1997 
EQUIPMENT USED: 24"-Diameter Bucket to 30' 

1 o·-Dia. Hollow Stem Auger to 42' 
ELEVATION: 278 -/ / ~J 4 • Asphalt Paving - 6 • Brick floor 
~1 t SM ABIIEICIAL FJLL lafl 

■..._~l-\,l,a11.1,3 ____ 1- _§1!:.,T'!_ StN.Q :.,fi~ ~ £_Oa.!,S~ b.!,O~n ____ _ 

'· :~-~ SW ALLUVIUM man 
,.., ,_,. SANO - well graded, about 40% Gravel, and 

I ·~O.~' Cobbles (to 5• in size), light brownish grey 

- -

:";'I•;_ 
-1-----11----+----+---+---+--+".~ .... ;. :. 

.,-: . '~ 
1 .6 117 10 5 

1 .8 115 0 6 

I -:.:~ . . 
\ ,, . •· --~· 

; ·:·· -~ 
I .. .. • ....... c.,. .. _.. 

-1-----1---+----+---+---+---I;,(). --~~ 
2.7 99 0 6 I -~~ 

... ·."· ! ,.~ \.: 
! ., 

Iii ,, • • 

-1-4~1--1_.i....:..;114~1--....,o"---+---+-...>iR'--+--'■.,..~.·P 
:-,:.i.~i. 
• '! , :. l 

30.3 94 0 4 

. . . . 
,, . ·--. 

I ·, .• 
=.:_.:-
· ~\8 .,.o: . 

Thin layers of Sandy Silt 

-1---+---+----+--+---+--l .. 9~~ 
I _:".:.:·: : 

,: -:" 
22 .1 104 0 

7.8 118 0 

18.3 114 0 

6 

:. ... :.•, ! 

I 

2 I 

SM 

SW 

SIL TY SAND - fine, lenses of Sandy Silt, few Gravel. 
grey 

SAND - well graded, about 15% Gravel and Cobblll5, 
grey 

• Number of blows required to drive the Crandall 
sampler 12 inches using a 1600 pound hammer 
falling 12 inches. 

+ Number of blows required to drive the Crandall 
sampler 12 inches using a 140 pound hammer 
falling 30 inches. 

(CONTINUED ON FOLLOWING FIGURE) 

LOG OF BORING 
LAW/CRANDALL 

\ ~·1 .... , (7\ --:" 1 .-.\ .-\ 1".\ C.\ C t\ ~ .... , -, FIGURE A-1 .62 
.L •._. ,.' • ._,. -.-• .L ,.:., .,:; ,_ •• ~ ... • -.·' .t. -, r .:.. ,/,. 



I 
I 
I 

z 
0 
.=-<..: 
G'., :::: 
.,J 
w 

I 
I 
I 

j.· . 
~: 
~ 
I," 

t 

I . 
-· 
" i: 

I I 

I I 
I t 

' 
,t I 

I l .,-
I 

t I J 
f 

I ·1 
' I f 
;f 
,: 

I 
I 
I ~ 

>- I-
w- 1--:- • wU> 
a:~ _., 

• :)W 
:I: ::> > 

(/)- . - -'~ I--:- z · ·E I- .. w::, ~as Q. - (I) ,::, 
0~ < Q. w:::: -- • Q. • D: C Cc >- C/1 >-

~oE? er:~ 0 zo 
I I-c- en 

60 
tor 
1" 

• 
~ u z-: 0 ::,~ -' o.; W · u~ ..J 

~E 
Q. 

~ o:e < ..J Cl) m 

BORING 6 (Continued) 

DATE DRILLED: August 19, 1997 
EQUIPMENT USED: 24 "-Diameter Bucket to 30' 

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

END OF BORING AT 42'. 

NOTE: BUCKET BORING· Water seepage 
encountered during drilling at a depth of 24'. 
Water level measured at a depth of 24' 16 
minutes atter completion of drilling. Bucket 
boring terminated at a depth of 30' due to 
caving and sloughing. 

HOLLOW STEM AUGER BORING; To obtain 
future water level measurement end sampling 
installed 4 -inch-diameter 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 
above 3' . A bentonite plug placed between 
depths of 3 ' and 11' of ground surface. 
Water level measured in the monitoring weH 
at a depth of 22' on 8 /26/97 . 

LOG OF BORING 
LAW /CRANDALL 

FIGURE A-1 .z~., 
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,. 

~- z w - 1--: w ·0 r- ;, ·•,:. ~- o a: ~ - ., : ::, w Z -: O .. ·. 
f. I ::, > ~ ~ • - ..J I- ::, ,::: -J · • ,_.,~· .. 

:- ~> ~ fu i ~ {; ~ .Q. ~ i ~ ~ 8} wo.-J DATE DRILLED: August 18, 1997 ;., 
w - o o o >- cn >: .!: • Cl: ~ .S! --: EQUIPMENT USED: a• · Diameter Hollow Stem Aug•r 

.. .. 
~ 

0 

..J ~ a:~ o zo o=: ~ 
w ~ o - • ~ ~ ~ ELEVATION: 278 

275 -

5 

270 -

10 

265 -

15 

260-

20 

255 -

25 

250-

30 

245 -

35 

240 -

40 

13.4 109 0 

0 

2Cl ,o~ 0 

3.5 110 0 

• ML 
13 I 
for 
s· 

50 IS 
for 
e· 

,, 

. .,. .. , 
.. -.. •:;

n ■ -•~;: 
for ._;:~~ 
11· •-(· . 

.. ;: '; ·: .. 
. . , :-
. "'"\~ 
.'1' .... t 

75 I '···. 

SW 

s• Asphalt Paving 
ARTIFICIAL FILL lafl 
SANDY SILT • some Clay. some pieces of brick, 

brown 

Pieces of concrete 
Sample not recovered 

AUVYIVM7oln- - - - - - - - - - - - - -
SANO • well graded, about 30% Gravel and Cobbles 

(to s• size), light brown 

for ·/:J.''(j 
+---t---t-------11----t-1 , • - ,._ ~-,C 

:,:#:_· 

• Number of blows required to drive the Crandall 
sampler 12 inches using a 140 pound hammer 
falling 30 inches. 

r.,~ 
50 I ;·. ,:. 
for ;-4, · 1.9 98 0 

4• •--~·'' 
).: .. ~ ! 

.--------------------:··.: .. :=: ~~~-~---------------------37.4 82 0 

30 1 0 

24.3 97 0 

26.8 97 0 

29 7 94 0 

21 .7 99 0 

26 

67 

69 

73 

75 

32 

} 1'i, SAN PEDRO FORMATION <Ospl 
SILT • bedded, lenses of Sand, dark grey «9 

~~~ 
~"',,),') 
~~>y 

More Clay 

NOTE: Water seepage encountered during drilling at a 
depth of 20'. Water level measured at a 
depth of 36' 5 minutes after completion·of 
drining. 

ENO OF BORING AT 40'. 

LOG. OF BORING 
LAW/CRANDALL 

-FIGURL: A-1.7 
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BORING 8 

DATE DRILLED: August 18, 1997 
EQUIPMENT USED: a• - Diameter Hollow Stem Auger 

ELEVATION: 278 

SM 3" Asphah Paving 
ARTIFICIAL FILL !of\ 
SIL TY SANO - fine to medium, some Gravel, few 

Cobbles (to 6" in size). brown 

~-~~~---------------------+----1i----t----+--+---+-r:".· • .. ~~~ SP ALLUVIUM (Qal} 
o 39 [S .,.. -.. SANO - fine to medium, some coarse, about 30% 

~=-·'i.' Gravel and Cobbles tto s• in size), light brownish 
!":'" • grey 
. ~!,,: Sample not recovere:d 

►~,:u 
I 

. . , 1 .6 108 0 68 
'· ·--~ .. ~ 

-+----1---t----+--t---+--t...O~·' ,.-...: . \ 
4 .4 92 0 60 

for 
9• 

. -~ 
Ii ·., . : , 

■ ... ,.•t 
• • • I 

~~--~: 
,-~:::·. 

0 64 ' •.• . ·, 
-+-----1---+----+-''or ~~-::, 9•-+--+-L-4 ...:-: .• 

, .7 115 0 50 
for 
6" 

·. ''\ : ·; .':· 
. ·~.'-\ 
, .... . ... 

■ • , h" 
~ .. :• ... "' .. 
! .. ··.: ... ... 

-+---+---+--o--+-7-3-+---+-, .... \{\ 

for [. • •• • 
9• =·:.: .... , • 

. ·- . ► ....... ,. : .1. 
50 I ·_ I:-' 8 .7 123 0 
for • t,. \ 

""----t---t--------n•_.,__ .•:t~ 
. .. ! ;, 

0 

13 ~ 117 0 

0 

60 
for 
4• 

85 
for 
10· 

.. -, .. ' /~:.: l. ··-:·.-
""' ,& • , .. ... • 

"...!•·· ,. 
► 1 ~ ~ ... 

67 I ;r ,!" ! 
·.::.:,.• 

48 

pi,,,: • 
h,1' I' , ... 
~ r:,• : 
~ ... . 

I .... . :. 
i 

IS 

SW 

ML 

Fine Sand, less Gravel 

SAND - well graded, about 30% Greve1 and Cobbles 
Ito 6" in size), light brownish grey 

SANDY SILT - some Clay, light greyish green 

Sample not recovered 

~~r-~--------------------SAN PEDRO FORMATION (Qsp) 0 32 
SILT - bedded, lenses of fine Sand, dark grey 

(CONTINUED ON FOLLOWING FIGURE) 

LOG OF BORING • I• L----------------------------------------------LAW /CRANDALL 

FIGURE A-1.6.:. 
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BORING 8 (Continued) 

w 
..J 
0.. 
~ 

DATE DRILLED: August 18, 1997 
EQUIPMENT USED: 8" - Diameter Hollow Stem Auger 

<( 
Cl) ELEVATION: 278 

Sample not recovered 

, ~ ~ 

END OF BORING AT 6i'. 

NOTE: Water seeepage encountered during drilling at 
a depth of 23'. Water level measured It a 
depth of 38' 6 minutes after completion of 
drilling. 

LOG OF BORING A :. L-----------------------------------' LAW /CRANDALL 

\ t·, l ('\ J 1 ~, ··, <-, ,:'\ C ·1 ,, --; ·"', · , 
~l ~•-,._• .._•;.-..: • • •..-•-•.L """Y ,. _ , :. 

'-FIGUkE k 1.8b 
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BORING 9 

DATE DRILLED: August 18, 1997 
EQUIPMENT USED: a• · Diameter Hollow Stem Auger 

ELEVATION: 278 

SM 3" Asphalt Paving 
ARTIFICIAL FILL tan 
SIL TY SAND • fine to coarse, some Gravel, grey 

and brown 

~~~-~--------------------ALLUVIUM (QeJI 
SAND • well graded, some Gravel and Cobbles Ito 6" 

in size), light brownish grey 
Sample not recovered 

76 
for 
11· 

.; 
■ . ~~ 

50 
for 
3• 

50 
for 
5• 

53 

58 

17 

29 

~ .. ·,-
~-:-~ 
·':;;;. 

SW 

About 50% Gravel, some Cobbles (to 10" in site) 

SAND• fine, some Gravel, brown 

Sample not recovered 

SANO • well graded, about 30% Gravel end Cobbles 
Ito 6" in size), light grey 
Sample not recovered 

Layer of fine to medium Sand 

-
Sample not recovered 

Sample not recovered 

(CONTINUED ON FOLLOWING FIGURE) 

LOG OF BORING 
LAW/CRANDALL 

\ , :·, ... , ,:, :, \ -, - , , l ,-, C \ ;\ I -, "\ 
.I.. '-•' · ~ • •• • "'' -~ ·- . .. 'l..,. .. • ...... • .. • •• -
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I- • BORING 9 (Continued) • w (I) I- u 
• :>w z -: 0 

..JI- ::,.::: ..J . -
O"in · E <:z w < Q. > w u~ ..J DATE DRILLED: August 1 8 , 1997 • Q. Q. >- t Cl: ;:.2 EQUIPMENT USED: 8 ~ • Diameter Hollow Stem Auger ~ 

0 za 0£ < : I- ..J en ELEVATION: 278 (I) C0 

0 77 , ... 
·.: •-. 

ENO OF BORING AT 41 ' . 

NOTE: Water seepage encountered during drilling at a 
depth of 26' . Water level measured at a 
depth of 31' 10 minutes after completion of 
drilling . 

: 

LOG OF BORING £ LAW /CRANDALL 

\ { - \ - ' ' -, ':• \ '"\ -, ,-, 1 - , C \ A - .-, ·· , 
~t. ·-· ...:. • .. ....... .1. . ,:. • • • • • •,. . ---· .L --: ~ • ._ ' 

FIGURE A- 1 .Sb 
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BORING 10 

DATE DRILLED: August 19, 1997 
EQUIPMENT USED: a• - Diameter Hollow Stem Auger 

ELEVATION: 279 

SM 3~ Asphalt Paving 
ABJIEICtAL FILL tafl 
SIL TY SANO - fine to coarse, some Gravel, some 

32 •~..L,g.W...--6-- ~e~e~o~br~k:_ b~:' __________ _ 

16 

19 

56 

49 

37 

SW 

I JUU SP[. m~t. SM 

ALLUVIUM man 
SANO - fine to medium, about 16% Gravel, light 

brown 

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

About 40% Gravel and Cobbles Ito 5• 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 ~ ?~---------------------------------------------' 
FIGURE A-1 . 1 Oa 
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for 
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55 
0 54 
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0 a7 

• BORING _10 (Continued) I- u z-: 0 ::>~ . ..J 
00 w u~ ..J DATE DRILLED: August 19, 1997 
~E 

Cl. EQUIPMENT USED: 8" - Diameter Hollow Stem Auger 
~ 0£ < ..J (I) ELEVATION: 279 a) 

~8(f 
)!(~ 

75 !'. ·ttt<t 
.t(llJ 
titif 
.,;·,:~. s SW SAND - well graded, about 10% Gravel and Cobbles, 

r 
. •:,, .,. grey 
·".:;,;. 

; ::';• .. ,., .. • . J.,-,, 
,:,: ..... 
:Q-::-: ;.-e-:-· 
· .. t: 

[S 
,·:, 

Sample not .recovered 65 1 ... . .- _;: . 
~?.~ 
~ ... .. .... .. .. . .... 

~-··r.~ 
I 

:.-~~ L - . , .... 
•• 1::1. 
.,.;_J.· -. -~ ~--,,. 
::.:. '. 
::.;J 

■ :-·:·o.· 
' END OF BORING AT 60%'. 

NOTE: Water seepage encountered during drilling at a 
depth of 23'. Water level measured at a 
depth of 35 Ya' 6 minutes after completion of 
drilling. 

LOG OF BORING 
LAW /CRANDALL ~ 

"\ -:7, "\ ~:\ ·:, ' -\ .\ \-, ,:~ C' -\ ,·\ 7,· -, ,-, FIGURE A-1 . lO b 
.l. \_.' ~ . ..... • ..:.. . ::.. .::... \,.," ·-· _,. .,. -, ~· ..: • ..-'~ 
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I 
LOG OF BORING f 

I !{ ~ 3, G) 

.8~ 
PROJECT: JB:17776-B CAIELLUS 

i!i 
Cl) 

- G> 
II C ~'[ o' ~~ [(/) DATE LOGGED: 6/4/98 BY: JWB -o -o 
~o - mo co- Cl)::, 

I a Cl) BORING TYPE: a lacb l::h2llow-S1em 
SURFACE: 6 locb AC eaY~m~Dl 

I 
REPORT DATE: 7/9/98 ELEVATION: 22§,~ 

4 Inches Asphalt 

I 26.0 96.9 is• R SC 
EILL;, Clayey Sand, dark brown, moist, dense, some debris, asphalt, 
concrete, brick 

·1 
SC 

ALLlMUM: Clayey Sand, dark brown, moist, medium dense, porous, 

I grades to sand, light brown, moist, dense 

I 6.2 119.5 43 R SM Silty Sand, light and dark brown, moist, medium dense with round granite 
cobbles 

I 
3.1 43 R Silty Sand, light brown, moist, dense 

I 10 Gravelly layers with coarse sand 

33.6 80.9 9 R Sandy Silt, gray green, moist, firm, some peat 

I 
I 4.6 112.3 40 R SG Gravelly Sand, light brown, moist, dense 

15 

I 36.7 83.5 25 R Water at 16 Feet 

ML Clayey Silt, light bluish gray, saturated, soft 

I SG 
Gravelly Sand, gray, saturated, deme 

I 9.8 118.4 so R 

20 

I 10.6 114.7 43 R GW 
Sandy Gravel, gray, saturated, dense, rounded granite clasts 

I • 140 Pound hammer, 30 Inch drop 

I -• 12.0 125.9 45 R 

'f 2S 

I The J. Byer Group, Inc. 
E. WllsOn Averoe • Suite 201 • ~ 9~11for~, i?~ -, ! ., (818) 549-9959 • Fox (8l8) 543-3747 
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00 
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• 26 -- 31.2 
•, 

--
·, 

,, ... 28.2 

,~ 30 

' . 
i . 

-

.. 
i§ -o a>o 

93.0 SO 

96.4 5019 

I ... 29.9 94.3 50/11 

• 35 

·• .. 
~ I • • 

:.. --
' 
• -- 34.6 87.1 50/9 

: 
·, 
,,_. 40 

; . . -
,. 
~-- 1 

J., 
' , ,. I 

( 

... 45 
,, 

;-: 

... 

-
--
--

R 

R 

R 

R 

LOG OF BORING 1 (Continued) 
PROJECT: JB: 17776-8 CATELLUS 
DATE LOGGED: 6/4/98 BY: JWB 
BORING TYPE: B loch Hollow-Stem 
SURFACE: Asphalt Packing Lot 
REPORT DATE: 7/9/98 ELEVATION:21.§.A 

BEDROCK: Siltstone, blue gray, saturated, bedded, with layers of fiDe 
grained sandstone, soft to very firm 

Hydrogen Sulfide odor 

Siltstooc with sandstonc intcrbcds, firmer 

$low drilling 

Siltstone continues 

End ar 50Feet,· Warerar J6Feet. 
Boring developed u 2 inch diameter monitoring well, sand to 15 feet, 
bentonitc plug to top. 

. ~f The J. Byer Group, Inc. 
t i&\2 E. WllsOn Averoe • Suite 201 • ~~~:,<;9Yf~:,i~-:- ~ • -, (8l8) 549-9959 • Fax (818) 543-3747 
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I LOG OF BORING 2 , .. ~ a> PROJECT: JB: 1 7776-B CAIELLUS &. " 
._ C ~c f~ ~t "' - a> .. .. ~i ~~ a., .. .. .,. 0~ Ill C DATE LOGGED: 6/4/98 BY: .JW.8 G! !8 - -o 

~ mo alt- u,:, o~ 
C "' BORING TYPE: a loch Hollow-Stem 

SURFACE: 5 loch AC Pavement 
REPORT DATE: 7/9/98 ELEVATION: 276,4 

0 -

-- SM . mJ... Silty Sand, dark brown, moist, dense, with rock fragments and 
brick 

... 
-
-

s 
... 
... SG ALLUVIUM: Gravelly Sand, light brown, moist,' dense 

... 

... 
10 

12 ... SW grades to fine grained sand with gravel 

... 

... 
15 GW Gravel and Cobble layer, 4 feet thick, bard drilliDg 

·-
. 

--
- --

20 SW 

-
... 

. 23 ... Water at 23 Feet 

... 
25 

The J. Byer Group. Inc. 
M2 E. Wlbon Averue • Suite 201 • GleAdole.~GaltfomfQ: 912Q6, -,• (818) 549-9959 • Fax (818) 5.43-.3747 
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,• ! .. ~,... :, C ..... .. '.,. Clt ... _c ,, 

~8 o-

.. 
! 

, , 26 .. 
., --
:• --
. ' • I-

I 30 

' • I-

. 32 . . 

' 
. ,.. 

' • I-

, 35 

' 36 . ,.. 

... 
38 

' 

Ii Cl) 3c ti 0 :, - -o a,~ 5 mo (/) 

.8~ [Cl) 
Cl)::, 

ML 

LOG OF BORING 2 (Continued) 
PROJECT: JB.._1.._77.._7£,..;6.._-.. B_ .... C....,A....,T.,_E...,L.,.L...,U""S"--------

OATE LOGGED: 6/4/98 BY: .J.W.8 
BORING TYPE: a loch Hollow-Stem 
SURFACE: 5 loch AC Pavement 
REPORT DATE: 7/9/98 ELEVATION: 276.4 

WEATHERED BEDROCK: Clayey·Silt, greenish gray, saturated, soft to 
firm 

- ·-+----------------------
BEDROCK: S~tstonc, blue gray, very moist, bedded, fine sandstone 
laycra 

End a1 38 Feel,· Wa1er al 23 Feel: FiU to 6 Feet. 

The J. Byer Group, Inc. 
~l2 E. WIison Averoe • Suite 201 • Glendale, :Colf(i)(f.llGll9\206--. -. ·(818) 549-9959 • Fax (a18) 543-3747 · 
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