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INTRODUCTION

In accordance with your request, we have performed a geotechnical evaluation for the planned
demolition and rough grading of the Albion Dairy Distribution Center located at 1739 Albion
Street in Los Angeles, California (Figure 1). The purpose of our study was to evaluate the soil
and geologic conditions and to provide geotechnical recommendations for the proposed rough
grading of the site. This report presents our findings, conclusions and recommendations for the
project.
Our services included subsurface exploration and geotechnical engineering for the project. Our
scope of services did not include evaluation of environmental conditions at the project site. Previous environmental assessments have been performed by others (URS, 2009a, URS, 2009b).

2.

SCOPE OF SERVICES

Our scope of services included the following:
•

Review of readily available background data, including published geotechnical literature and
geologic maps, topographic maps, aerial photographs, and environmental reports prepared
for the project site that were provided to us.

•

Coordination and mobilization for the subsurface exploration, including a geotechnical reconnaissance of the site to observe the existing site conditions and mark the proposed boring
locations for utility clearance by Underground Service Alert.

•

Subsurface exploration consisting of the drilling, logging, and sampling of five hollow-stem
auger borings to depths of up to approximately 41½ feet. The borings were logged by a representative of our firm and bulk and relatively undisturbed soil samples were collected at
selected intervals for laboratory testing.

•

Geotechnical laboratory testing of selected samples to evaluate in-place moisture content
and dry density, percentage of particles finer than the No. 200 sieve, direct shear strength,
and Proctor density.

•

Compilation and geotechnical analysis of background, field, and laboratory data.

•

Preparation of this geotechnical report presenting our findings, conclusions, and recommendations regarding the rough grading of the project site.
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SITE DESCRIPTION AND BACKGROUND

The existing Albion Dairy Distribution Center site is an approximately 6.3-acre triangular shaped
property. It is bounded by railroad tracks and the Los Angeles River to the west and North Spring
Street to the north. The Downey Recreational Center and South Avenue 17 border the northeast
side of the property and Albion Street is located along the southeast side (Figure 1). The majority of the site topography is generally flat with an elevation of approximately 300 feet above
mean sea level (MSL) at the southern boundary to an elevation of approximately 305 feet above
MSL at the northern boundary of the property (USGS, 1966). There is a an approximately 15
feet high slope at the northern part of the property adjacent to Spring Street.
The existing distribution center consists of various buildings, including warehouses, an office, a
garage, storage buildings, and modular structures. A cellular building and a mono-pole cellular
tower are enclosed in a fenced area located in the southern corner of the site. There is a fuel dispenser located near the center of the site, which is also the reported location of a 20,000 gallon
diesel underground storage tank (UST). The grounds are paved in concrete and asphalt concrete.
The property is bounded by chain link fencing. There is a wrought iron gate and a guard-house at
the entrance.
Historical information presented in the previous environmental reports (URS, 2009a) indicate the
property has been developed since the early 1900’s. Prior to development the Los Angeles River
crossed the site. Since channelization of the river, the property has included various commercial
operations such as a brewery, a steel pipe manufacturer, an ice cream manufacturer, a junk business, and a welding company (URS, 2009a). In the early 1900’s a railroad spur ran in a northsouth direction from the southern part of the property connecting to the adjacent railroad at the
northern part of the property. Historic photographs between 1948 and 1980 show either a large
structure or a cluster of several small structures located at the southern part of the property which
is now open and paved with asphalt (HistoricAerials.com). The environmental reports also indicate that the property included four additional historic UST’s, which were reportedly removed in
1991. More detailed historical information is presented in the referenced environmental reports
(URS, 2009a, URS 2009b).
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PROPOSED CONSTRUCTION

In general, we understand that the current project will include demolition of existing structures
and other site improvements and rough grading the site for future development. We also understand that remedial excavation of petroleum and lead impacted soil will be performed. The
proposed grading will consist of sheet grading the site to drain to appropriate storm drain facilities. Detailed grading plans were not available at the time of this report, but we understand that
the planned site elevations will be similar to the existing relatively flat conditions. No graded
slopes are anticipated.
We understand that future development of the site will be for an expansion of Downey Park and
will include water quality improvement Best Management Practices (BMP’s) features, such as a
wetlands area. No detailed information regarding future development was available at the time of
this report.

5.

SUBSURFACE EVALUATION AND LABORATORY TESTING

Our subsurface evaluation at the site was conducted on October 15, 2010, and consisted of drilling, logging, and sampling of five, small-diameter, hollow-stem auger borings to depths of
approximately 41½ feet below the surface. The borings were drilled using truck-mounted drilling
equipment. The purpose of the borings was to evaluate the subsurface soil conditions and collect
bulk and relatively undisturbed soil samples for laboratory testing. The approximate locations of
the borings are presented on Figure 2. The boring logs are presented in Appendix A.
Laboratory testing of representative soil samples included tests to evaluate in-situ moisture and
density, percentage of particles finer than the No. 200 sieve, direct shear strength, and Proctor
density. Moisture and density test results are presented on the boring logs in Appendix A. The
remaining test results are presented in Appendix B.

6.

GEOLOGIC SETTING

The subject site is located within the central block of the Los Angeles Basin and near the transition between the Peninsular Ranges and the Transverse Ranges geomorphic provinces of
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southern California (Norris and Webb, 1990). The Los Angeles Basin and vicinity is divided into
four blocks that include uplifted ridges and synclinal depressions. The central block is a synclinal
depression that is bounded by the Newport-Inglewood fault zone to the west and the WhittierElsinore fault zone to the east (Norris and Webb, 1990). The site is located in the alluvial basin of
the Los Angeles River and between the Elysian Hills to the northwest and the Repetto Hills to
the north and east.

7.

SITE GEOLOGY

Regional geologic maps indicate that the site vicinity is underlain by Quaternary age alluvium
associated with floodplain deposits from the Los Angeles River (Figure 3). The deposits are described as consisting of unconsolidated silt, sand, and gravel. Bedrock units mapped in hills
around the vicinity of the site generally consist of the Monterey Formation and unnamed shale
from the Puente Formation. Our review of geologic literature and stereoscopic aerial photographs did not indicate the presence of landslides or active faulting at the site.
Based on our subsurface exploration, the site is underlain by existing older fill material and alluvium to the depths explored. Fill material was encountered in exploratory borings B-2a, B-2b,
B-3 and B-4 to depths of approximately 4 to 11 feet that generally consisted of dark brown to
reddish brown, damp to moist, loose to medium dense, clayey sand and silty sand with scattered
gravel and cobbles. The fill material also contained variable concentrations of debris consisting
of pieces of brick, asphalt, and wood. Boring logs prepared during the previous environmental
assessment also reported some debris as evidence of fill at some locations (URS, 2009b). The
on-site manager also indicated that previous subsurface exploration performed by others encountered buried railroad ties and rails in the vicinity of the old railroad spur.
Alluvium was encountered below the pavement in boring B-1 and below the fill in the remaining
borings. The alluvium consisted predominantly of light brown, brown, grayish brown, and gray,
damp to saturated, medium dense to very dense, poorly graded sand, poorly graded sand with
silt, silty sand, and silty gravel with scattered cobbles. Drilling refusal was encountered in boring
B-2a at approximately 13 feet below the surface on dense cobbles and the boring was re-located.
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In boring B-2b petroleum substance was encountered at a depth approximately 35 feet and the
boring was terminated at approximately 41½ feet. More detailed descriptions of the subsurface
materials are presented on the boring logs in Appendix A.

8.

GROUNDWATER

Groundwater and seepage was encountered in our exploratory borings B-1, B-2b, and B-3 at
depths of approximately 25 to 25½ feet at the time of drilling. The depths to groundwater encountered during drilling are not considered stabilized water levels. Groundwater was reportedly
encountered at depths between 20 and 30 feet during environmental exploration on site (URS,
2009b). Based on our review of the State of California Seismic Hazard Evaluation report (California Department of Conservation, Division of Mines and Geology [CDMG, 1998b]), the
historic high groundwater level near the site is at a depth of approximately 20 feet below the
ground surface. Groundwater levels are subject to variation due to seasonal rainfall, irrigation,
groundwater pumping, subsurface stratigraphy, topography, and other environmental conditions.

9.

FAULTING AND SEISMICITY

The subject site is not located within a State of California Earthquake Fault Zone (EFZ) (formerly known as an Alquist-Priolo Special Studies Zone) (Hart and Bryant, 1997). The site is
located in a seismically active area, as is the majority of southern California, and the potential for
strong ground motion in the project area is considered significant during the design life of proposed future improvements. Figure 4 shows the approximate site location relative to the major
faults in the region. The active Upper Elysian Park and Puente Hills blind thrust faults are located less than 0.1 mile from the site.
Table 1 lists selected principal known active faults that may affect the subject site, the maximum
moment magnitude (Mmax) as published by the Cao, et al. (2003) for the California Geological
Survey (CGS). The approximate fault-to-site distances were calculated using the computer program FRISKSP (Blake, 2001).
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Table 1 – Principal Active Faults
Approximate
Fault

Fault-to-Site Distance
miles (kilometers)

1

Maximum Moment
Magnitude 2
(Mmax)

Upper Elysian Park Blind Thrust

<0.1 (<0.1)

6.4

Puente Hills Blind Thrust

<0.1 (<0.1)

7.1

Hollywood

3.5 (5.6)

6.4

Raymond

3.6 (5.8)

6.5

Verdugo

5.8 (9.3)

6.9

Newport-Inglewood (L.A. Basin)

9.2 (14.8)

7.1

Sierra Madre

9.9 (16.0)

7.2

Santa Monica

11.1 (17.8)

6.6

Whittier

13.1 (21.0)

6.8

Clamshell-Sawpit

14.8 (23.8)

6.5

Sierra Madre (San Fernando)

15.0 (24.1)

6.7

Notes:
1 Blake, 2001.
2 Cao, et al., 2003.

The principal seismic hazard considerations at the site are surface ground rupture, ground shaking and soil liquefaction. A brief description of the hazards and the potential for their occurrence
on site are presented below.

9.1.

Surface Ground Rupture

There are no known active surface fault traces crossing the site. The project is located less
than approximately 0.1 mile from the Upper Elysian Park and the Puente Hills blind thrust
faults. Blind thrust faults, by definition, do not have surface or near-surface expression of
fault rupture. Therefore, the distance from a project site to a blind thrust fault is difficult to
evaluate. The distance of the subject site to the Upper Elysian Park and the Puente Hills
thrust faults, as indicated in Table 1, is based on a surface projection of the rupture area.
Considering the dips of the fault rupture surface (i.e., approximately 50 degrees and 25 degrees, respectively, as reported by Cao, et al. [2003]), the distance to the projection of the

208107001 R Geo Eval

6

1739 Albion Street and 235-255 S. Avenue 17
Los Angeles, California

November 12, 2010
Project No. 208107001

rupture area along the fault trace is approximately 0.3 miles for the Upper Elysian Park
thrust fault and approximately 5.3 miles for the Puente Hills thrust fault (Blake, 2001).
However, deviation in the rupture plane and/or other secondary ground deformation may occur in the vicinity of the project site.
Recent earthquakes that occurred on blind thrust faults generally did not produce significant
surface faulting (California Division of Mines and Geology [CDMG], 1998a). Some minor
ground rupture was noted following the Northridge Earthquake in 1994. The ground rupture
from the Northridge Earthquake was reportedly either caused by secondary structures, such
as flexural slip along the northeast flank of the Pico Anticline, or ground cracking from
shaking. Based on available information, the likelihood of significant surface fault rupture or
ground deformation at the site is considered to be relatively low.

9.2.

Ground Motion

The 2007 California Building Code (CBC) recommends that the design of structures be
based on the horizontal peak ground acceleration (PGA) having a 2 percent probability of
exceedance in 50 years which is defined as the Maximum Considered Earthquake (MCE).
The statistical return period for PGAMCE is approximately 2,475 years. The probabilistic
PGAMCE for the site was calculated as 0.88g using the United States Geological Survey
(USGS, 2009) ground motion calculator (web-based). The design PGA was estimated to be
0.59g using the USGS ground motion calculator. These estimates of ground motion do not
include near-source factors that may be applicable to the design of structures on site.

9.3.

Liquefaction Hazards

Liquefaction is the phenomenon in which loosely deposited granular soils with silt and clay
contents of less than approximately 35 percent and non-plastic silts located below the water
table undergo rapid loss of shear strength when subjected to strong earthquake-induced
ground shaking. Ground shaking of sufficient duration results in the loss of grain-to-grain
contact due to a rapid rise in pore water pressure, and causes the soil to behave as a fluid for
a short period of time. Liquefaction is known generally to occur in saturated or near-
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saturated cohesionless soils at depths shallower than 50 feet below the ground surface. Factors known to influence liquefaction potential include composition and thickness of soil
layers, grain size, relative density, groundwater level, degree of saturation, and both intensity
and duration of ground shaking.
Our review of the Seismic Hazard Zones Map (CDMG, 1998b) indicates that the site is
mapped within a potentially liquefiable zone (Figure 5). The historical shallow depth to
groundwater beneath the site is approximately 20 feet (CDMG, 1998b). Our scope of services did not include a detailed evaluation of the liquefaction hazard on site. The results of
our subsurface exploration, however, indicate that the alluvium below the historical shallow
groundwater depth of 20 feet is generally comprised of dense to very dense sand and gravel
and the potential for soil liquefaction, including dynamic settlement and lateral spreading is
considered low.

10.

CONCLUSIONS

Based on our review of geotechnical literature, the results of our subsurface evaluation, and our
experience, it is our opinion that the proposed rough grading for the Albion Dairy Distribution
Center is feasible from a geotechnical standpoint, provided the recommendations included in this
report are incorporated into the design and construction of the planned project. In general, the
following conclusions were made:
•

The site is underlain by existing older undocumented fill and alluvium. The old fill materials
are not considered suitable for support of new fill or future improvements and should be removed and re-compacted prior to site development.

•

The fill materials encountered on site ranged from approximately 4 to 11 feet deep and included silty sand and clayey sand with scattered gravel and cobbles. Deeper fill may be
present on site. The fill material also included brick, concrete, and wood debris. Wood,
oversize brick, oversize concrete, and other deleterious material are not suitable for re-use as
structural fill and should be selectively removed during grading. The exploration performed
included five widely spaced borings and is not adequate for estimating the variations in fill
depths or the quantities of non-suitable debris present.

•

Excavations are anticipated to encounter predominantly granular soils consisting of silty
sand, clayey sand, poorly graded sand, and poorly graded sand with silt. Cobbles, foundation
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remnants, abandoned utilities, buried railroad tracks, brick and concrete rubble, and miscellaneous debris are also anticipated. The contractor should be prepared for handling oversize
material and selective grading to remove and dispose non-suitable material.
•

The subject site is not located within a State of California Earthquake Fault Zone (AlquistPriolo Special Studies Zone). The probability of surface fault rupture or secondary ground
deformation is, considered low at the site.

•

The design PGA was estimated to be 0.59g based on the USGS (2009) ground motion calculator (web-based).

•

The site is located in a mapped liquefaction hazards zone. Although performing a detailed
liquefaction evaluation of subsurface soils was not in the scope of this study, the density of
the granular soils encountered below the historic high groundwater depth of approximately
20 feet indicates relatively low potential for liquefaction at the site.

•

No landslides are mapped to underlie the subject site. The site is situated in an area of relatively low topographic relief and is not located within an area considered susceptible to
earthquake-induced landslides.

11.

RECOMMENDATIONS

The following sections include our recommendations for earthwork operations during rough
grading of the Albion Dairy Distribution Center. Geotechnical recommendations are also presented for shoring, which may be involved in the removal of underground storage tanks. These
recommendations are based on our evaluation of the site geotechnical conditions and our understanding of the planned construction. Detailed grading plans were not available for our review
prior to the preparation of this report. Grading plans and other improvement plans should be provided to us for review. The proposed grading should also be performed in accordance with the
recommendations of the project environmental consultant and the requirements of applicable
governing agencies.
11.1.

Earthwork

Earthwork at the site is anticipated to involve excavations associated with structure foundation demolition, removal of abandoned underground utilities, excavation and re-compaction
of existing fills, grading to planned finish grades and installation of desilting basins and
storm drain facilities. Earthwork operations should be performed in accordance with the re-
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quirements of applicable governing agencies and the recommendations presented in the following sections of this report.
11.1.1. Pre-Construction Conference
We recommend that a pre-construction conference be held. The owner and/or their representative, the governing agencies’ representatives, the civil engineer, the geotechnical
engineer, environmental consultant and the contractor should be in attendance to discuss
the work plan and project schedule, earthwork requirements and site safety.
11.1.2. Site Preparation
Prior to performing excavations or other earthwork, the site should be cleared of existing pavement, structures, underground storage tanks, foundation remnants, debris,
vegetation, or otherwise unsuitable materials. Materials generated from the clearing operations should be removed from the project site and disposed at a legal dump site.
Abandoned underground utilities or pipelines should be removed. Obstructions that extend below future finish grades, should be removed and the resulting holes filled with
compacted fill.
11.1.3. Treatment of Existing Fill Soils
The existing undocumented fill soils and loose near-surface natural soils (if present),
should be removed and recompacted during grading. Areas where soil is disturbed during site demolition should also be excavated and re-compacted.

Wood, oversize

materials and other deleterious material should be selectively removed and disposed off
site. The depth of over-excavation should extend down to relatively firm natural materials to provide suitable support for compacted fills or other planned improvements. The
depths of fill removal and the excavation bottoms should be evaluated by our representative during the excavation work. The exposed subgrade should be scarified to a depth
of approximately 12 inches, moisture conditioned, and compacted prior to the placement of fill.
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11.1.4. Excavation Characteristics
Based on our field exploration, we anticipate that excavations within existing fill and alluvial materials at the site may be accomplished with earthmoving equipment in good
working condition. We anticipate that the materials encountered will be comprised predominantly of granular silty and clayey sand, poorly graded sand, sandy gravel and
cobbles. Difficult excavation associated with oversize foundation remnants, buried railroad tracks, and other debris is also anticipated and should be planned for by
contractors. Steep excavations in friable sandy on-site soils will be prone to caving.
Contractors should make their own independent evaluation of the excavatability of the
on-site materials prior to submitting their bids.
11.1.5. Fill Characteristics
In general, the on-site soils should be suitable for reuse as fill, except for oversize
concrete, foundation remnants, wood and other debris. The suitability of existing soil
for re-use on site should also be subject to evaluation by the project environmental
consultant. Fill should generally be free of rocks or lumps of material in excess of 4
inches in diameter. Rocks or hard lumps larger than approximately 4 inches in diameter
should be broken into smaller pieces or should be removed from the site. On-site soils
used as fill may involve moisture conditioning to achieve appropriate moisture content
for compaction.
Import material should consist of clean, non-expansive, granular material which conforms with the latest edition of “Greenbook” Standard Specifications for Public Works
Construction for structure backfill. “Non-expansive” can be defined as soil having an
expansion index (EI) of 20 or less in accordance with American Society for Testing and
Materials (ASTM) test method D 4829 (CBC, 2007). Soil should also be tested for corrosive properties prior to importing. We recommend that the imported materials
conform to the Caltrans (2003) criteria for non-corrosive soils (i.e., soils having a chloride concentration of 500 parts per million [ppm] or less, a soluble sulfate content of
approximately 0.20 percent [2,000 ppm] or less, and a pH value of 5.5 or higher). Mate-
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rials for use as fill should be evaluated by our representative prior to importing. The
contractor should be responsible for the uniformity of import material brought to the
site.
11.1.6. Fill Placement and Compaction
Fill soils placed should be compacted in horizontal lifts to a relative compaction of
90 percent as evaluated by ASTM D 1557. The lift thickness for fill soils will vary depending on the type of compaction equipment used but should generally be placed in
horizontal lifts not exceeding 8 inches in loose thickness. Fill soils should be moisture
conditioned to slightly above the optimum moisture content as evaluated by
ASTM D 1557. Special care should be taken to avoid damage to utility lines when
compacting fill and subgrade materials.
11.1.7. Temporary Excavations and Shoring
Temporary excavations in fill or natural alluvium should be stable at inclinations up to
approximately 1½:1 (horizontal to vertical). Some surficial sloughing may occur and
temporary slopes should be evaluated in the field by a competent person in accordance
with Occupational Safety and Health Administration (OSHA) guidelines. The near-surface on-site soils should be considered to be Type C soils as evaluated by OSHA.
Temporary excavations should conform with OSHA regulations.
If temporary slopes are not possible, shoring will be needed. Shoring systems will be
constructed through fill and alluvial deposits. The use of shoring or type of shoring system for the project is unknown at this time. Soldier piles with lagging or sheet piles may
be considered for the project. Cantilevered shoring systems should be designed using
the lateral earth pressure values provided on Figure 6. The shoring systems planned for
the project should be reviewed by our office to evaluate the design considerations and
geotechnical parameters used.
The recommended design pressures are based on the assumptions that the shoring
system is constructed without raising the ground surface elevation behind the shoring
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system, that there are no surcharge loads, such as soil stockpiles, construction materials,
construction equipment, or vehicular traffic, and that no loads act above a 1:1
(horizontal to vertical) plane extending up and back from the base of the shoring
system. For shoring system subjected to the above-mentioned surcharge loads, the
contractor should include the effect of these loads on the lateral pressures against the
shoring system.
Ground settlement may occur behind the shoring system wall during excavation. The
amount of settlement depends on the type of shoring system, the contractor’s workmanship, and soil conditions. We recommend that structures/improvements in the vicinity of
the planned shoring installation be reviewed with regard to foundation support and tolerance to settlement. To reduce the potential for distress to adjacent structures, we
recommend that the shoring system be designed to limit the ground settlement behind
the shoring system to ½ inch or less, which would equal approximately ½ inch of deflection. Possible causes of settlement that should be addressed include settlement
during installation of the sheet piling, excavation for structure construction, construction
vibrations, and removal of the support system. The vibrations from the driving of sheet
piles may result in some dynamic settlement of granular soils that may affect the adjacent structures.
The contractor should retain a licensed, qualified and experienced engineer to design
the shoring system. The shoring parameters presented in this report are minimum
requirements, and the contractor should evaluate the adequacy of these parameters and
make the required modifications for their design. We recommend that the contractor
take appropriate measures to protect workers. OSHA requirements pertaining to worker
safety should be observed.
11.1.8. Slopes
In general, we do not anticipate graded slopes to be constructed during the rough grading of this project. Minor slopes associated with desilting basins or other grade
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transitions may be constructed. Graded fill slopes designed at inclinations of 2:1 (horizontal to vertical) or flatter should be grossly and surficially stable if the fills are
derived from on-site materials and properly constructed. Fill slopes should be constructed in a manner (e.g., overfilling and cutting to grade) such that the recommended
degree of compaction is achieved to the finished slope face. Slopes and other exposed
ground surfaces should be appropriately planted with a protective ground cover. To enhance surficial stability, fill slopes should be planted as soon as feasible subsequent to
grading. Erosion control and drainage devices should be installed in compliance with
the requirements of the local governing agencies.
11.2.

Underground Utilities

In general, we anticipate that underground piping associated with the project rough grading
will be limited to storm drain improvements at desilting basins. The depths of the pipelines
are not known; however, we anticipate that the pipe invert depths will not exceed 10 feet.
Trenches should not be excavated adjacent to existing structure foundations. If needed,
trenches can be excavated adjacent to a continuous footing provided that the bottom of the
trench is located above a 1:1 plane projected downward from the bottom of the adjacent
footing.
11.2.1. Pipe Bedding
We recommend that bedding material be placed around pipe zones 1 foot or more above
the top of the pipe. The bedding material should be classified as sand, should be free of
organic material, and have a sand equivalent of 30 or more. We do not recommend
gravel be used for bedding material because of the silty nature of the subsurface material. It has been our experience that the voids within gravel material are sufficiently
large to allow fines to migrate into the voids, thereby creating the potential settlement,
and for sinkholes and depressions to develop at the ground surface. Special care should
be taken not to allow voids beneath and around the pipe. Compaction of the bedding
material and backfill should proceed up both sides of the pipe.
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11.2.2. Modulus of Soil Reaction
The modulus of soil reaction is used to characterize the stiffness of soil backfill placed
at the sides of buried flexible pipelines for the purpose of evaluating deflection caused
by the weight of the backfill above the pipe. We recommend that a modulus of soil reaction of 1,000 pounds per square inch (psi) be used for design, provided that granular
bedding material be placed adjacent to the pipe, as recommended in the previous section.
11.3.

Drainage and Erosion

Positive surface drainage is imperative for satisfactory site performance. Positive drainage
should be provided to direct surface water toward suitable discharge facilities. Surface water
should not be allowed to pond on site.
The on-site granular soils will be susceptible to erosion during and after site grading. Appropriate erosion control measures should be incorporated into the design and construction of
the project.

12.

FUTURE STUDIES

This report has been prepared for the proposed rough grading of the site. Our office should be
provided with grading plans and other project improvement plans for review to evaluate with regard to the geotechnical recommendations provided herein. As indicated, the subsurface
exploration performed indicates the presence of old undocumented fill materials on site dating
back to the early 1900’s. The exploration performed was limited and is not adequate for evaluation of fill removal quantities or quantities of unsuitable materials. Accordingly, it may be
desirable to perform additional studies of the site to further evaluate the depths of fill and the
quality of the fill materials for planning and cost estimating purposes. Such additional studies
could include additional research of historical topographic maps and aerial photographs and additional subsurface exploration.
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This report is not intended for future buildings or other future site improvements. As plans for
the future park improvements are prepared a geotechnical evaluation should be performed to develop appropriate foundation and earthwork recommendations.

13.

CONSTRUCTION OBSERVATION

The recommendations provided in this report are based on our understanding of the proposed
project and on our evaluation of the data collected based on subsurface conditions disclosed by
widely spaced exploratory borings. It is imperative that the interpolated subsurface conditions be
checked by our representative during construction. Observation and testing of compacted fill and
backfill should be performed by our representative during construction. In addition, we should
review the project plans and specifications prior to construction. It should be noted that, upon
review of these documents, some recommendations presented in this report might be revised or
modified.
During construction we recommend that the duties of the geotechnical consultant include, but not
be limited to:
•

Observing clearing, grubbing, and removals.

•

Observing excavation bottoms, and the placement and compaction of fill including trench
backfill.

•

Evaluating imported materials prior to their use as fill.

•

Performing field tests to evaluate fill compaction.

The recommendations provided in this report assume that Ninyo & Moore will be retained as the
geotechnical consultant during the construction phase of this project. If another geotechnical
consultant is selected, we request that the selected consultant indicate to the owner and to our
firm in writing that our recommendations are understood and that they are in full agreement with
our recommendations.
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LIMITATIONS

The field evaluation, laboratory testing, and geotechnical analyses presented in this geotechnical
report have been conducted in general accordance with current practice and the standard of care
exercised by geotechnical consultants performing similar tasks in the project area. No warranty,
expressed or implied, is made regarding the conclusions, recommendations, and opinions
presented in this report. There is no evaluation detailed enough to reveal every subsurface
condition. Variations may exist and conditions not observed or described in this report may be
encountered during construction. Uncertainties relative to subsurface conditions can be reduced
through additional subsurface exploration. Additional subsurface evaluation will be performed
upon request. Please also note that our evaluation was limited to assessment of the geotechnical
aspects of the project, and did not include evaluation of structural issues, environmental
concerns, or the presence of hazardous materials.
This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Ninyo & Moore
should be contacted if the reader requires additional information or has questions regarding the
content, interpretations presented, or completeness of this document.
This report is intended for design purposes only. It does not provide sufficient data to prepare an
accurate bid by contractors. It is suggested that the bidders and their geotechnical consultant perform an independent evaluation of the subsurface conditions in the project areas. The
independent evaluations may include, but not be limited to, review of other geotechnical reports
prepared for the adjacent areas, site reconnaissance, and additional exploration and laboratory
testing.
Our conclusions, recommendations, and opinions are based on an analysis of the observed site
conditions. If geotechnical conditions different from those described in this report are encountered, our office should be notified, and additional recommendations, if warranted, will be
provided upon request. It should be understood that the conditions of a site could change with
time as a result of natural processes or the activities of man at the subject site or nearby sites. In
addition, changes to the applicable laws, regulations, codes, and standards of practice may occur
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due to government action or the broadening of knowledge. The findings of this report may,
therefore, be invalidated over time, in part or in whole, by changes over which Ninyo & Moore
has no control.
This report is intended exclusively for use by the client. Any use or reuse of the findings, conclusions, and/or recommendations of this report by parties other than the client is undertaken at said
parties’ sole risk.
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APPENDIX A
BORING LOGS
Field Procedure for the Collection of Disturbed Samples
Disturbed soil samples were obtained in the field using the following methods.
Bulk Samples
Bulk samples of representative earth materials were obtained from the exploratory borings.
The samples were bagged and transported to the laboratory for testing.
The Standard Penetration Test (SPT) Sampler
Disturbed drive samples of earth materials were obtained by means of a Standard Penetration Test spoon sampler. The sampler is composed of a split barrel with an external diameter
of 2 inches and an unlined internal diameter of 13/8 inches. The spoon was driven into the
ground 12 to 18 inches with a 140-pound hammer free-falling from a height of 30 inches in
general accordance with ASTM D 1586. The blow counts were recorded for every 6 inches
of penetration; the blow counts reported on the logs are those for the last 12 inches of penetration. Soil samples were observed and removed from the spoon, bagged, sealed and
transported to the laboratory for testing.
Field Procedure for the Collection of Relatively Undisturbed Samples
Relatively undisturbed soil samples were obtained in the field using the following method.
The Modified Split-Barrel Drive Sampler
The sampler, with an external diameter of 3 inches, was lined with 1-inch-long, thin brass
rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into
the ground with the weight of a hammer in general accordance with ASTM D 3550. The
driving weight was permitted to fall freely. The approximate length of the fall, the weight of
the hammer, and the number of blows per foot of driving are presented on the boring logs as
an index to the relative resistance of the materials sampled. The samples were removed from
the sample barrel in the brass rings, sealed, and transported to the laboratory for testing.
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U.S.C.S. M ETH O D O F SO IL CLASSIFICATIO N
SYM BO L

M AJO R DIVISIO NS

TYPICAL NAM ES

W ell graded gravels or gravel-sand mixtures,
little or no fines
Poorly graded gravels or gravel-sand
GP
mixtures, little or no fines

COARSE-GRAINED SOILS
(More than 1/2 of soil
>No. 200 sieve size)

GW
G R A V ELS
(M ore than 1/2 of coarse
fraction
> N o. 4 sieve size)

GM Silty gravels, gravel-sand-silt mixtures
GC Clayey gravels, gravel-sand-clay mixtures
W ell graded sands or gravelly sands, little or
no fines
Poorly graded sands or gravelly sands, little or
SP
no fines

SW
SAN D S
(M ore than 1/2 of coarse
fraction
<No. 4 sieve size)

SM Silty sands, sand-silt mixtures
SC Clayey sands, sand-clay mixtures
Inorganic silts and very fine sands, rock flour,
silty or clayey fine sands or clayey silts with
Inorganic clays of low to medium plasticity,
CL
gravelly clays, sandy clays, silty clays, lean
O rganic silts and organic silty clays of low
OL
plasticity
Inorganic silts, micaceous or diatomaceous
MH
fine sandy or silty soils, elastic silts

FINE-GRAINED SOILS
(More than 1/2 of soil
<No. 200 sieve size)

ML

SILTS & C LA Y S
Liquid Limit <50

SILTS & C LA Y S
Liquid Limit >50

CH Inorganic clays of high plasticity, fat clays
OH

H IGH LY O RGANIC SO ILS

O rganic clays of medium to high plasticity,
organic silty clays, organic silts

Pt Peat and other highly organic soils
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Coarse
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Below 0.075
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USCS Soil Classification
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CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES

DEPTH (feet)

Bulk
Driven

0

BORING LOG EXPLANATION SHEET

Bulk sample.

Modified split-barrel drive sampler.
No recovery with modified split-barrel drive sampler.
Sample retained by others.
Standard Penetration Test (SPT).
5

No recovery with a SPT.
Shelby tube sample. Distance pushed in inches/length of sample recovered
in inches.

XX/XX

No recovery with Shelby tube sampler.
Continuous Push Sample.
Seepage.
Groundwater encountered during drilling.
Groundwater measured after drilling.

10

SM

ALLUVIUM:
Solid line denotes unit change.
Dashed line denotes material change.

15

Attitudes: Strike/Dip
b: Bedding
c: Contact
j: Joint
f: Fracture
F: Fault
cs: Clay Seam
s: Shear
bss: Basal Slide Surface
sf: Shear Fracture
sz: Shear Zone
sbs: Sheared Bedding Surface
The total depth line is a solid line that is drawn at the bottom of the
boring.

20

BORING LOG
EXPLANATION OF BORING LOG SYMBOLS
PROJECT NO.

DATE

Rev. 01/03

FIGURE

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)

DATE DRILLED

GROUND ELEVATION 303' ± (MSL)

SHEET

B-1
1

OF

2

METHOD OF DRILLING 8" Hollow-Stem Auger (Martini Drilling)
DRIVE WEIGHT
SAMPLED BY

0

BORING NO.

10/15/10

DROP

140 lbs. (Auto. Trip Hammer)
JRS

30"

LOGGED BY
JRS
REVIEWED BY
DESCRIPTION/INTERPRETATION

LTJ

SM

ASPHALT CONCRETE:
Approximately 3½ inches thick.
FILL:
Dark brown, moist, medium dense, silty SAND.
ALLUVIUM:
Brown, moist, medium dense, silty SAND; few gravel; cobbles.

SP

Light brown, damp, medium dense, poorly graded SAND; few gravel; cobbles.

SM

5
20

3.0

Friable.

105.7

SP-SM Light yellowish brown, damp, loose, poorly graded SAND with silt; little gravel.
10
10

6.5

105.3

GM

Light brown, moist, very dense, sandy GRAVEL; cobbles.

15
84
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A-1

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
20

DATE DRILLED

55

25
65/11"

GROUND ELEVATION 303' ± (MSL)

SM

SHEET

B-1
2

OF

2

METHOD OF DRILLING 8" Hollow-Stem Auger (Martini Drilling)
DRIVE WEIGHT
SAMPLED BY

SP

BORING NO.

10/15/10

DROP

140 lbs. (Auto. Trip Hammer)
JRS

30"

LOGGED BY
JRS
REVIEWED BY
DESCRIPTION/INTERPRETATION

LTJ

ALLUVIUM: (Continued)
Light brown, moist, dense, poorly graded SAND; few gravel; cobbles.

@ 25': Groundwater encountered during drilling.
Brown, saturated, very dense, silty SAND; some gravel.
Total Depth = 26 feet.
Groundwater encountered at approximately 25 feet.
Backfilled with on-site soils and capped with black quick-set cement on 10/15/10.
Note:
Groundwater may rise to a level higher than that measured in borehole due to seasonal
variations in precipitation and several other factors as discussed in the report.
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DATE
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A-2

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)

DATE DRILLED

GROUND ELEVATION 303' ± (MSL)

GM
SC

SHEET

B-2a
1

OF

1

METHOD OF DRILLING 8" Hollow-Stem Auger (Martini Drilling)
DRIVE WEIGHT
SAMPLED BY

0

BORING NO.

10/15/10

DROP

140 lbs. (Auto. Trip Hammer)
JRS

30"

LOGGED BY
JRS
REVIEWED BY
DESCRIPTION/INTERPRETATION

LTJ

ASPHALT CONCRETE:
Approximately 7 inches thick.
AGGREGATE BASE:
Brown, moist, medium dense, sandy GRAVEL; approximately 3 inches thick.
FILL:
Very dark brown, moist, medium dense, clayey SAND; trace to few gravel; few brick
pieces; wood pieces.
Approximately 1 foot layer of concrete debris.

SM

Dark brown, moist, medium dense, silty SAND; few gravel and brick pieces; wood
debris.

SP

ALLUVIUM:
Gray, damp, medium dense, poorly graded SAND; some gravel.

5
23

10.0

96.2

10
34

Refusal.
Total Depth = 13 feet.
No groundwater or seepage encountered.
Backfilled with on-site soils and capped with black quick-set cement on 10/15/10.
15

Note:
Groundwater, though not encountered at the time of drilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.
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A-3

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)

DATE DRILLED

5

GROUND ELEVATION 303' ± (MSL)

SHEET

B-2b
1

OF

3

METHOD OF DRILLING 8" Hollow-Stem Auger (Martini Drilling)
DRIVE WEIGHT
SAMPLED BY

0

BORING NO.

10/15/10

DROP

140 lbs. (Auto. Trip Hammer)
JRS

30"

LOGGED BY
JRS
REVIEWED BY
DESCRIPTION/INTERPRETATION

LTJ

GM
SM

ASPHALT CONCRETE:
Approximately 7 inches thick.
AGGREGATE BASE:
Gray, damp, medium dense, sandy GRAVEL; approximately 3 inches thick.
FILL:
Reddish brown, moist, medium dense, silty SAND; trace gravel.

SC

Very dark brown, moist, medium dense, clayey SAND; trace brick pieces; trace to few
gravel.

SM

Very dark brown, moist, medium dense, silty SAND; few gravel and brick pieces; wood
debris.

SP

ALLUVIUM:
Gray, damp, medium dense, poorly graded SAND; trace gravel.

10
15

15
78/11"

2.0

118.6

Very dense; few gravel; cobbles.
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A-4

53

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
20

DATE DRILLED

BORING NO.

10/15/10

GROUND ELEVATION 303' ± (MSL)

SHEET

B-2b
2

OF

3

METHOD OF DRILLING 8" Hollow-Stem Auger (Martini Drilling)
DRIVE WEIGHT
SAMPLED BY

DROP

140 lbs. (Auto. Trip Hammer)
JRS

30"

LOGGED BY
JRS
REVIEWED BY
DESCRIPTION/INTERPRETATION

LTJ

SP-SM ALLUVIUM: (Continued)
Gray, damp, very dense, poorly graded SAND with silt; interbedded layers of sandy
gravel.

25

@ 25.5': Groundwater encountered during drilling.
Saturated.

48

GM

Grayish brown, saturated, very dense, sandy GRAVEL.

30
61

Faint hydrocarbon odor.

64

Oily substance.
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A-5

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
40

DATE DRILLED

65

GROUND ELEVATION 303' ± (MSL)

SHEET

B-2b
3

OF

3

METHOD OF DRILLING 8" Hollow-Stem Auger (Martini Drilling)
DRIVE WEIGHT
SAMPLED BY

SP

BORING NO.

10/15/10

DROP

140 lbs. (Auto. Trip Hammer)
JRS

30"

LOGGED BY
JRS
REVIEWED BY
DESCRIPTION/INTERPRETATION

LTJ

ALLUVIUM: (Continued)
Gray, saturated, very dense, poorly graded SAND; little gravel; dark yellowish brown,
oily substance.
Total Depth = 41.5 feet.
Groundwater encountered at 25.5 feet.
Boring terminated due to presence of oil substance; backfilled with cement grout on 10/
15/10.
Note:
Groundwater may rise to a level higher than that measured in borehole due to seasonal
variations in precipitation and several other factors as discussed in the report.
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CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)

DATE DRILLED

GROUND ELEVATION 303' ± (MSL)

GM
SM

SHEET

B-3
1

OF

2

METHOD OF DRILLING 8" Hollow-Stem Auger (Martini Drilling)
DRIVE WEIGHT
SAMPLED BY

0

BORING NO.

10/15/10

DROP

140 lbs. (Auto. Trip Hammer)
JRS

30"

LOGGED BY
JRS
REVIEWED BY
DESCRIPTION/INTERPRETATION

LTJ

ASPHALT CONCRETE:
Approximately 4½ inches thick.
AGGREGATE BASE:
Gray, damp, medium dense, sandy GRAVEL; approximately 7 inches thick.
FILL:
Dark brown, damp to moist, medium dense, silty SAND; trace to few gravel and cobbles.

SP-SM ALLUVIUM:
Gray, damp, medium dense, poorly graded SAND with silt; few gravel.
5
38

1.6

121.2

71

2.9

102.4

10

Very dense; few to little gravel.

15
73

Cobbles.
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A-7

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
20

DATE DRILLED

BORING NO.

10/15/10

GROUND ELEVATION 303' ± (MSL)

SHEET

B-3
2

OF

2

METHOD OF DRILLING 8" Hollow-Stem Auger (Martini Drilling)
DRIVE WEIGHT
SAMPLED BY

DROP

140 lbs. (Auto. Trip Hammer)
JRS

30"

LOGGED BY
JRS
REVIEWED BY
DESCRIPTION/INTERPRETATION

LTJ

SP

ALLUVIUM: (Continued)
Gray, moist, very dense, poorly graded SAND; interbedded layers of sandy gravel.

SM

Gray, moist, dense, silty SAND; trace to few gravel.

78

25
64

@ Approximately 25.5': Seepage encountered.
Wet.
Total Depth = 26.5 feet.
Seepage encountered at approximately 25.5 feet.
Backfilled with on-site soils and capped with black quick-set cement on 10/15/10.
Note:
Groundwater may rise to a level higher than that measured in borehole due to seasonal
variations in precipitation and several other factors as discussed in the report.
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A-8

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)

DATE DRILLED

GROUND ELEVATION 303' ± (MSL)

SC
SM

SHEET

B-4
1

OF

2

METHOD OF DRILLING 8" Hollow-Stem Auger (Martini Drilling)
DRIVE WEIGHT
SAMPLED BY

0

BORING NO.

10/15/10

DROP

140 lbs. (Auto. Trip Hammer)

30"

LOGGED BY
JRS
REVIEWED BY
DESCRIPTION/INTERPRETATION

JRS

LTJ

ASPHALT CONCRETE:
Approximately 3 inches thick.
BASE:
Dark brown, moist, medium dense, clayey SAND; trace gravel; trace pieces of brick;
approximately 2½ inches thick.
FILL:
Reddish brown, moist, loose, silty SAND; few gravel and pieces of brick; trace asphalt
and wood trash.

Dark brown.
5
11

16.6

100.3

SC

10

Very dark brown, moist, loose, clayey SAND; decreased gravel and trash content.

Pieces of brick and wood.
64

28.9

84.3

SP

ALLUVIUM:
Light gray, moist, dense, poorly graded SAND; few to little gravel.

GM

Light brownish gray, moist, medium dense, sandy silty GRAVEL.

SP

Gray, moist, very dense, poorly graded SAND; little gravel.

15
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A-9

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

BORING NO.

10/15/10

GROUND ELEVATION 303' ± (MSL)

SHEET

B-4
2

OF

2

METHOD OF DRILLING 8" Hollow-Stem Auger (Martini Drilling)
DRIVE WEIGHT
SAMPLED BY

SP
88

25

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
20

DATE DRILLED

DROP

140 lbs. (Auto. Trip Hammer)
JRS

30"

LOGGED BY
JRS
REVIEWED BY
DESCRIPTION/INTERPRETATION

LTJ

ALLUVIUM: (Continued)
Gray, moist, very dense, poorly graded SAND; little to some gravel.

50/4"

Total Depth = 25.5 feet.
No groundwater or seepage encountered.
Backfilled with on-site soils and capped with black quick-set cement on 10/15/10.
Note:
Groundwater, though not encountered at the time of drilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.
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1739 Albion Street and 235-255 S. Avenue 17
Los Angeles, California

November 12, 2010
Project No. 208107001

APPENDIX B
LABORATORY TESTING

Classification
Soils were visually and texturally classified in accordance with the Unified Soil Classification
System (USCS) in general accordance with ASTM D 2488. Soil classifications are indicated on
the logs of the exploratory borings in Appendix A.
In-Place Moisture and Density Tests
The moisture content and dry density of relatively undisturbed samples obtained from the exploratory borings were evaluated in general accordance with ASTM D 2937. The test results are
presented on the logs of the exploratory borings in Appendix A.
200 Wash
An evaluation of the percentage of particles finer than the No. 200 sieve in a selected soil sample
was performed in general accordance with ASTM D 1140. The results of the test are presented
on Figure B-1.
Direct Shear Test
A direct shear test was performed on a relatively undisturbed sample in general accordance with
ASTM D 3080 to evaluate the shear strength characteristics of the selected material. The sample
was inundated during shearing to represent adverse field conditions. The results are shown on
Figure B-2.
Proctor Density Test
The maximum dry density and optimum moisture content of a selected representative soil sample
was evaluated using the Modified Proctor method in general accordance with ASTM D 1557.
The results of this test are summarized on Figure B-3.
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