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PRELIMINARY GEOTECHNICAL ENGINEERING REPORT
SUBSURFACE CHARACTERIZATION AND PRELIMINARY SETTLEMENT
PROPOSED IRWINDALE OUTLET CENTER, IRWINDALE, CALIFORNIA
1.0 INTRODUCTION
1.1

General

This report presents our subsurface characterization and preliminary settlement estimate for the
proposed Irwindale Outlet Center (Project) in Irwindale, California as shown in Figure 1. The
Project site is located on a former sand and gravel quarry that has been backfilled and is
currently occupied by the Irwindale Speedway (Plate 1). This report summarizes our subsurface
exploration program, laboratory testing and geotechnical engineering studies, and presents
preliminary conclusions for the Project. This report is not intended for final geotechnical design
of the project.
Our understanding of the Project is based on our previous geotechnical studies, discussions with
the design team, and a meeting on June 4, 2013 with the County of Los Angeles (County) and
City of Irwindale (City) representatives (Agency Meeting). Our previous geotechnical studies for
the Project included:


A Preliminary Geotechnical Review Letter dated May 8, 2013 (Review Letter), and;



Minutes of Meeting with Mr. Jim Mnoian dated August 19, 2013 describing the
previous site history and development (Mnoian Meeting).

For the Review Letter, we reviewed a proposed building layout for the Project, a previous
geotechnical report at the site, and performed a site reconnaissance. We completed a literature
review including historic aerial photographs of the site as part of the Mnoian Meeting.
1.2

Project Description

The Project will consist of approximately 130 single-story retail stores with floor spaces ranging
from 1,200 square feet (sf) to 28,000 sf and is shown on Plate 2. The location of the shops and
major retail stores will be on the south-central portion of the existing speedway site. The
remainder of the site will be covered by asphalt paving for parking to the west, north, and east of
the shops and stores.
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1.3

Scope of Services

Our current scope of services for subsurface characterization and preliminary settlement is
described in Phase 2 of our proposal dated February 6, 2014. Mr. Hai Xiao authorized our
services on March 19, 2014. Our services as part of this phase included:







Site Reconnaissance and Field Preparation
Subsurface Exploration
Geotechnical Laboratory Testing
Seismic Design
Preliminary Settlement Analyses
Report

Our services included conferring with Professor Jonathan Stewart of University of California at
Los Angeles (UCLA) regarding our preliminary recommendations and one meeting with
Irwindale Outlet Partners to discuss the preliminary conclusions of our report.
2.0 EXISTING SITE CONDITIONS
2.1

Site History

The Project site is the former Pacific Rock Quarry, which was operated through the late 1960s as
a supply of sand and gravel for construction in the Los Angeles basin. The quarry was backfilled
from the mid-1970s to May 1993 with approximately 200 vertical feet of fill, reportedly
composed of non-hazardous demolition debris as part of the former Nu-Way Landfill. Plate 2
also includes a topographic map of the quarry in 1968, prior to the beginning of landfill
backfilling.
The quarry footprint was subdivided in the early 1990s into a western 29 acre plot and an eastern
63 acre plot (Nu-Way, 1999). Two trucking facilities currently reside on the western plot.
Irwindale Speedway was constructed on the eastern plot in the late 1990s. NorCal Engineering,
Devco Engineering, and Foundation Engineering authored a series of geotechnical reports from
1987 to 1990 for the construction of the two trucking facilities. Devco Engineering
recommended construction of a temporary surcharge fill over the proposed facility footprint to
minimize post-construction settlement. Devco reported between 4 and 17.5 inches of static
settlement at the midpoint of surcharge fills as monitored by Foundation Engineering (Devco,
1990).
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Law/Crandall completed a geotechnical report for the proposed Irwindale Speedway dated
March 30, 1998 (L/C Report). The L/C Report recommended that provisions be made to tolerate
future settlement and structures be supported on reinforced concrete mat foundations underlain
by a blanket of compacted fill. The report discussed the potential for on-going settlement and
the need for continuing maintenance (Law/Crandall, 1998).
Descriptions of debris and other fill material that was deposited in Nu-Way Landfill is anecdotal
and based on the Mnoian Meeting and reports from the Irwindale Speedway operators. The
anecdotal reports indicate the fill material may range from crushed concrete and brick to whole
cars and layers of car tires. Several Irwindale Speedway site personnel also indicated that 55gallon drums were deposited at the southeast corner of the site in the early 1990s. The drum
contents and origins are unknown.
2.2

Current Conditions

The existing Irwindale Speedway is composed of a NASCAR ½-mile and 1/3 mile asphalt-paved
and banked racetracks with support buildings and a grandstand as shown in Plate 1. J.R. Miller
& Associates (JRM, 2013) indicates the support buildings completed for the Irwindale Speedway
development are supported on reinforced concrete mat foundations ranging from 18 inches to 24
inches thick. Our Review Letter includes observations and photographs from our April 2013 site
reconnaissance regarding the condition of these existing structures. The Review Letter indicates
the single story structures show minimal cracking on the building exteriors.
We observed additional pavement cracking around grandstand columns during our April 2014
site reconnaissance (Photograph 1). The cracking generally exhibits a “spider web” formation
that propagates radially from the base of grandstand columns that could have resulted from
settlement. The column cracking appeared to be more extensive around columns that supported
the box seats at the top of the grandstand; these columns likely have the greatest concentrated
loads of the grandstand columns.
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Concrete
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Photograph 1: Cracking Around Grandstand Column

3.0 SUBSURFACE EXPLORATION
We drilled sonic boring B-1 at the location shown on Plates 1 and 2 between April 21 and 24,
2014 to a depth of 200 feet below ground surface. Appendix A provides the boring log and
details of the exploration. A Shannon & Wilson engineering geologist supervised the field
exploration program, and a field engineer observed the exploratory drilling, collected samples,
and logged the boring.
In addition to our boring, Law/Crandall drilled ten geotechnical explorations during design of the
Irwindale Speedway (Law/Crandall, 1998). Plate 1 shows the locations of the Law/Crandall
borings and Appendix B provides boring logs for the Law/Crandall borings. The borings were
drilled to about 15 to 20 feet depth and generally indicate silty sand fill soils with concrete, brick,
and other demolition debris.
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4.0 LABORATORY TESTING
We performed geotechnical laboratory testing on selected samples retrieved from the sonic core
samples. The testing included visual classifications, moisture content, gradation analyses,
Atterberg limits. The boring log in Appendix A displays moisture content, Atterberg limits, and
fines content. Appendix C presents additional laboratory test results and descriptions of
laboratory test procedures.
5.0 SUBSURFACE CONDITIONS
5.1

General

Boring B-1 indicates the subsurface is composed of the fill underlain by alluvial materials
described in the following sections. The cross section on Plate 3 shows the location of our
boring and reference to the 1968 quarry profile.
Note that the nature of the quarry backfilling by Nu-Way Landfill suggests that subsurface
conditions may vary substantially. The log generated by Boring B-1 is only representative of
subsurface conditions in the immediate vicinity of that boring.
5.2

Fill (af)

Fill (geologic symbol: af) was deposited at the site during infilling of the Nu-Way Landfill. The
fill generally consists of clayey to silty sand with variable amounts of gravel and demolition
debris. Demolition debris encountered in the boring included concrete, brick, wood, and
shredded tires. Thin (<5 foot) silt or clay layers of low to medium plasticity subdivide the sand
and act as barriers to groundwater. Lean clay caps the site between 3 to 8 feet depth. We
encountered clay with intermediate silt between 33 and 42 feet depth that appears to create a
perched groundwater layer between 31 and 33 feet.
Demolition debris existed as scattered, crushed particles or as relatively intact segments
extracted in the sonic core. We encountered crushed or intact debris layers of about 0.5 to 2 feet
thick. In addition, we encountered a 10-foot nearly-homogenous layer of shredded tires from
121 to 131 feet deep. We continued to encounter shredded tires in isolated pockets until 143 feet
depth; then again retrieved a nearly-homogenous layer of tires from 158 to 160 feet depth.
Nu-Way Landfill likely placed the fill in an uncontrolled manner (i.e., non-engineered or without
compaction testing); therefore, the fill will have varying characteristics with regard to
composition, strength and drainage. Demolition debris constituents in the fill is likely highly
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variable and may exist at greater frequency than indicated by the sonic boring samples. We
encountered fill materials to the reported bottom of the landfill at about 170 feet depth.
5.3

Alluvium (Qa)

We encountered sandy alluvium (geologic symbol: Qa) with variable amounts of silt and gravel
below 170 feet deep to the bottom of the boring at 200 feet. Alluvium in the project area is
mapped as channel and floodplain deposits composed of sand, gravel and boulders with interbeds
of silt and clay (Dibblee, 1999). This material was deposited from deposition of alluvial fans
from the San Gabriel Mountains and flooding from the ancestral San Gabriel River prior to flood
control and channelization. Density of this relatively granular material generally increases with
depth. This material does not contain substantial amounts of fine-grained soil (e.g. silt and clay)
and well-drained.
5.4

Groundwater

We encountered free groundwater in the sonic boring at about 194 feet depth, as detected by the
saturated sonic samples beginning at that depth; drilling activities prohibited direct measurement
of groundwater. In addition, we encountered a perched groundwater table from 31 to 33 feet
depth.
The project site’s historic high groundwater is reported at approximately 70 to 80 feet below
ground surface (CDMG, 1998). California State Water Resources Control Board (CSWRCB)
measured groundwater at 186 feet below ground surface in February 2014 at well No.
L10008793600, which is about 1,200 feet southeast of the site (CSWRCB, 2014). Topographic
maps provided by Nu-Way Landfill indicate groundwater levels around 115 feet below ground
surface in 1968 and 145 feet below ground surface in 1964 (Nu-Way, 2014).
Groundwater levels reflect conditions at the time of measurement and may fluctuate in response
to recent rainfall, seasonal variations, and other factors. We assessed seismic hazards, such as
liquefaction, using a groundwater level of 70 feet depth, with perched groundwater from 31 to 33
feet depth. We assessed dry seismic settlement (seismic compression) using a groundwater
depth of 194 feet to quantify this hazard independently of liquefaction.
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6.0 PRELIMINARY ENGINEERING ANALYSES
6.1

General

Our current scope of services is intended to provide preliminary seismic and static settlement
estimates for the proposed outlet center. At the previous agency meeting, the County verbally
indicated that outlet center buildings subject to greater than 4 inches of settlement would require
deep foundations or ground improvement to mitigate settlement.
6.2

Seismic Settlement

Seismic settlement may originate from seismic compression or liquefaction. California
Geological Survey (CGS) Special Publications 117 (SP-117) prescribes a seismic settlement
limit of 4 to 6 inches for proposed developments (CGS, 2008). Professor Jonathan Stewart at
UCLA proposed more recent methods to evaluate seismic compression (Stewart et al., 2003;
Stewart et al., 2004). We reviewed these publications as part of this study.
6.2.1 Seismic Hazard
The project is located in seismically active southern California and the project site is
likely to experience strong ground motion during the lifespan of the facility. Major faults
mapped by the State of California in the project vicinity area are shown in Figure 2. Principal
fault sources that contribute to this ground motion include the Raymond Fault, the Sierra Madre
Fault, the Upper Elysian Park Fault, and the Puente Hills (Coyote Hills) Fault. The intensity of
ground motion generated by a seismic event will depend on the characteristics of the generating
fault, distance to the fault, earthquake magnitude, earthquake duration, and site-specific geologic
conditions. Ground motions may be amplified or attenuated by the looser alluvial or fill deposits
at the site depending on the level of ground shaking on the underlying bedrock, underlying soil
type, depth to bedrock, and other factors.
We estimated peak ground acceleration (PGA) at the site using the online probabilistic
seismic hazard analysis (PSHA) and deterministic seismic hazard analysis (DSHA) tools
available from the USGS (2008), which are based on the 2008 updates to the national seismic
hazard maps (Petersen et al., 2008). The PSHA accounts for uncertainties and randomness in
potential earthquake source, size, location, recurrence, and source-to-site attenuation. The
DSHA assumes median peak ground acceleration at the site by computing the closest fault
distance coupled with a maximum credible earthquake magnitude for that fault.
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We evaluated the PSHA for a 2 percent probability of exceedance in 50 years seismic
event (2,475-year return period) and the DSHA for an 84th percentile event in accordance with
American Society of Civil Engineers (ASCE) Standard 7-10 (ASCE, 2013). The combined
PSHA and DSHA for the site result in a PGA of 0.73g (equivalent to 0.73 times the acceleration
of gravity).
6.2.2

Seismic Compression

Seismic compression results from the cyclically-induced vertical densification and strain
of granular soil strata. Fill soils are particularly susceptible to seismic compression and
researchers have documented several cases of seismic compression of fills in Southern California
(Stewart et al., 2001; Stewart et al., 2004a).
We evaluated seismic compression using methods by Stewart et al. (2003), and Stewart et
al. (2004b). The methods estimate volumetric strains due to seismic shaking based on shear
wave velocity, relative density, plasticity index, fines content and confining pressure. Our initial
analysis indicated that the site may experience 6 to 10 inches of settlement during a design-level
earthquake. The settlement values are sensitive to shear wave velocity, particularly in the upper
40 feet of fill material. Settlement values determined in this study may vary by 4 to 6 inches if
the actual shear wave velocity of the fill differs from our estimates. The proposed SASW study
(next phase of our services) will refine the shear wave values of the fill.
6.2.3

Liquefaction

Liquefaction occurs when seismically-induced porewater pressures exceed the confining
stress of a soil deposit. Liquefaction typically occurs in relatively clean, loose sands, but has
also been observed in silts and gravels. Liquefaction may results in loss of shear strength,
bearing capacity, or settlement of soil strata.
We performed liquefaction analyses on the Standard Penetration Test (SPT) N-value data
of Boring B-1 using methods by Cetin et al. (2004), Idriss and Boulanger (2006), and Youd et al.
(2001). We considered the historic high groundwater table at 70 feet depth in accordance with
SP-117 and the perched groundwater table from 31 to 33 feet depth in our analyses, as noted in
Section 5.4. The local standard of practice typically limits liquefaction potential to the upper 50
feet of soil; therefore, we limit our analysis to the perched groundwater conditions.
Our liquefaction analyses of soils in the perched water indicated that the silty sand layer
from 31 to 33 feet depth will liquefy under a design PGA = 0.73g, as derived in Section 6.2.1.
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Estimated settlement due to liquefaction will ranges from 1 to 2 inches at this location, primarily
within the layer at 31 to 33 feet below ground surface.
6.3

Static Settlement

Static settlement may occur as elastic deformation or consolidation settlement. Granular or fine
grain soils experience elastic deformation during loading of the subsurface by foundations, fill
embankments, or other sources. Fine grained soils may additionally experience consolidation
settlement from the gradual dissipation of excess porewater pressures generated by loading of the
subsurface soils. Consolidation settlement may occur over months to years depending on soil
properties. The magnitude and duration of settlement depends on soil plasticity, stress history,
and permeability.
The trucking facilities immediately west of the Irwindale Speedway are constructed over fill
soils consisting of demolition debris deposited in the former Nu-Way Landfill, probably similar
to the Project site. For development of the trucking facilities, temporary fill embankments were
constructed at the site prior to construction of building foundations or building elements. The
temporary embankments preloaded and densified the landfill soil by inducing static settlement
(Devco, 1990).
The report by Devco Engineering, Inc. and Foundation Engineering (1990) indicate the
temporary fill embankments were approximately 20 feet high and generally located over the
building footprints. The report indicated that temporary embankment settlement ranged from 4
inches to 17.5 inches. Data found in the report indicates 80 to 90 percent of settlement occurred
in the first 30 days. A letter by Foundation Engineering stated that historical records indicated
the fill was approximately 30 to 35 feet thick below the temporary embankments (Foundation
Engineering, 1987).
We estimated static settlement at the Project by using the settlement data from the Devco
Engineering temporary embankment as elastic deformation. This allowed us to back calculate an
elastic modulus of the subsurface fill equal to 75 kips per square foot (ksf). We calculated this
value using a 20-foot high and 60-foot square embankment, which is equal to embankment
geometry provided by Devco and Foundation Engineering (1990). We then modeled settlement
of the subsurface fill at Boring B-1 with a load created by a 20-foot by 40-foot outlet center
building structure constructed on a mat foundation bearing at 1.5 ksf. Our analysis indicated the
outlet center structure will likely settle 6 to 8 inches under an outlet center structure load of 1.5
ksf.
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6.4

Hydrocompression

Hydrocompression is settlement caused by the breakdown of soil cementation when wetted and
may occur in alluvium or loosely compacted fill material. Hydrocompression typically occurs in
arid environments, where surficial water from either heavy rain or more commonly irrigation
cause infiltration into natural soils that have not been previously saturated and then are subjected
to a new increased vertical load. Our sampling methods completed with the sonic drilling
equipment do not easily allow analysis of hydrocompression; however, review of laboratory
testing by Law/Crandall (1998) indicates that hydrocompression may be in the range of 6%-10%
for the upper soils zone between at 10 and 13 feet below the existing ground surface in 1998.
Additional explorations discussed in Section 8.2 will yield a more refined estimate of settlement
due to hydrocompression.
7.0 CONCLUSIONS AND RECOMMENDATIONS
7.1

General

The conclusions and recommendation provided below are preliminary estimates based on the
limited subsurface information gathered during our single exploration and subsequent laboratory
testing. We augmented this information with available historical data and local experience on
similar projects. In addition we estimated building loads assuming a single-story, steel-framed
structure covered with stucco or equivalent weight exterior finish. These recommendations will
likely be revised during subsequent design phases.
7.2

Preliminary Estimate Settlement

We estimate that the outlet center structures would likely experience 7 to 12 inches of seismic
settlement, 6 to 8 inches of static settlement, and settlement equivalent to 6 to 10 percent of the
saturated soil column for hydrocompression if the buildings are constructed on the in-situ fill
without subsurface improvement. The estimated settlement is outlined below in the table below.
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PRELIMINARY SETTLEMENT ESTIMATE
Settlement Source

Settlement
(inches)

Seismic Settlement
Seismic Compression

6 to 10

Liquefaction

1 to 2

Subtotal

7 to 12

Static Settlement

6 to 8

Hydrocompression

Variable
Total

12 to 20*

*Hydrocompression is variable based on depth and amount of infiltration of surface water

We estimate that the majority of static settlement would occur within one month after the
estimated building loads would be applied during construction.
7.3

Potential Mitigation Measures

The proposed outlet center structures will likely not tolerate 6 to 8 inches of static settlement.
Further, the County indicated that no more than 4 inches of seismic settlement will be
permissible in accordance with SP-117. In response, we recommend consideration of the
following settlement remediation options:







Surcharge fill;
Deep dynamic compaction (DDC);
Geopiers;
Deep Soil Mixing;
Densification; and
Other ground improvement methods.

These methods will require additional design during future phases of subsurface exploration, and
will be dependent on the local fill depth. Some methods (DDC, Geopiers, densification) may
require the consideration of a specialty contractor.
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8.0 ADDITIONAL GEOTECHNICAL PHASES
8.1

Geophysical Survey

Our next phase of services will consist of a geophysical survey to determine the average S-wave
velocity of the upper 200 feet of fill and alluvial sediments for seismic design, and to determine
if there is significant lateral velocity variation (or change in subsurface materials) at the site. Our
geophysical subconsultant will use active surface wave (spectral analysis of surface waves and/or
multi-channel analysis of surface waves) techniques.
Once completed, we should have a better three dimensional understanding of the subsurface
characteristics of the landfill materials and alluvial soils below the site. This information will
allow a more accurate estimate of site-wide settlement, as opposed to the single point location at
Boring B-1.
8.2

Final Design

Our final design services are intended to provide updated geotechnical design sufficient for civil
engineering design for the proposed outlet center, including foundation design and ground
improvements based on our previous findings and meetings with review agencies. We will
complete additional subsurface exploration at the site, and the new explorations will allow us to
collect additional samples and complete additional testing appropriate for a site-wide study. The
new borings will also allow a better understating of the depths and limits of the quarry pit, which
are currently based on the 1968 topographic map (Plate 2). Both the samples, testing, and
delineation of the quarry depth will be required for both civil and structural engineering as well
as County review requirements.
8.3

Supplemental Consultation and Plan Review

Upon completion of our final geotechnical design report, we will be available to discuss our
recommendations with the project team. We can also provide recommendations for alternative
foundation designs and assist in permitting issues and respond to County or regulatory review
comment letters, as requested, under separate scope. We anticipate at least one round of reviews
from the County or other regulatory agency. As the improvement plans are completed, we
should review the documents to confirm that the intent of our recommendations has been
incorporated.
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8.4

Construction Observation and Testing

The purpose of our construction observation and testing services will be to monitor compliance
of the site grading, earthwork, and foundation installations with the project plans and
specifications and our recommendations. This includes observing site preparation, placement
and compaction of new fills (if required), and preparation of deep foundation installation and
building footing subgrades. We can provide these services under separate scope when design
and construction specifications become available.
9.0 LIMITATIONS
This report was prepared for the exclusive use of the Irwindale Outlet Partners, LLC c/o the
Lindom Company and other members of the design team for specific application to this project.
The analyses, conclusions, and recommendations contained in this report are preliminary and
based on site conditions as they presently exist. We assume that the boring performed for this
project is representative of the subsurface conditions throughout the site (i.e., the subsurface
conditions everywhere are not significantly different from those disclosed by the explorations).
If conditions different from those described in this report are observed or appear to be present
during construction, we should be advised at once so that we can review these conditions and
reconsider our recommendations, where necessary. If there is a substantial lapse of time between
submission of our report and the start of work at the site, or if conditions have changed because
of natural forces or construction operations at or near the site, it is recommended that this report
be reviewed to determine the applicability of the conclusions and recommendations considering
the changed conditions and time lapse.
Within the limitations of the scope, schedule, and budget, the analyses, conclusions, and
recommendations presented in this report were prepared in accordance with generally accepted
professional geotechnical engineering principles and practices in this area at the time this report
was prepared. We make no other warranty, either express or implied. These conclusions and
recommendations were based on our understanding of the project as described in this report and
the site conditions as interpreted from the current explorations.
Unanticipated soil conditions are commonly encountered and cannot be fully determined by
merely taking soil samples or completing test pits. Such unexpected conditions frequently
require that additional expenditures be made to attain a properly constructed project. Therefore,
some contingency fund is recommended to accommodate such potential extra costs.
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APPENDIX A
SUBSURFACE EXPLORATION

A.1

SOIL BORING

We drilled sonic boring B-1 at the location shown on Plates 1 and 2 between April 21 and 24,
2014 to a depth of 200 feet. Figure A-1 presents Shannon & Wilson’s material classification
system. Figure A-2 presents the boring B-1 sonic log. A Shannon & Wilson engineering
geologist supervised the field exploration program and a staff engineer observed the exploratory
drilling, collected samples, and logged the boring.
The boring B-1 location was selected within a deeper portion of the original quarry based on the
1968 topographic map provided by the Irwindale Speedway owner, Jim Minoian. In addition,
the boring is located near the center of the proposed Project.
A.1.1 Sonic Drilling
Cascade Drilling performed the sonic drilling. The sonic core drilling method uses highfrequency vibratory motion applied to the top of the core barrels, along with down-pressure and
rotation, to obtain nearly continuous core samples in soil and/or soft rock. Soil samples were
obtained using 4.5-inch inside-diameter (I.D.) core barrels. After advancing the core barrel a
specific distance (termed a core “run”), the drill column and core barrel were then removed from
the borehole and the core sample was ejected from the core barrel into flexible plastic bags.
After retrieval of the core for a specific interval, a temporary casing was vibrated to the bottom
of the sampled interval. The casing was then cleared of slough and the next core sample was
collected, starting at the bottom of the temporary casing.
Sonic drilling progressed efficiently through the fill materials until about 120 feet deep,
where the layer of shredded tires inhibited advancement of the casing and caused the core barrel
to repeatedly bind against the collapsing tires. Cascade Drilling advanced the core barrel below
the tire layer by using a specialized drill bit intended to ream out the tires and enlarged the
borehole in that stratum; however, they were unable to advance the casing below 120 feet despite
the specialized bit. The absence of casing below 120 feet depth allowed material to slough into
the open hole. Cascade typically withdrew 5 to 10 feet of sloughing material for each 10-foot
run of extracted sonic core.
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A.1.2 Sonic Core Samples
Cascade Drilled extended the core barrel 5 to 10 feet into the soil at the bottom of the
borehole during each sampling run prior to extracting the core barrel from the hole. After
withdrawing the core barrel, the driller ejected the core sample into plastic bags from the bottom
of the core barrel. Each bag contained about 0.5 to 4 feet of soil; therefore, multiple bags were
required for each run. The filled bags were about 6 inches in diameter. Cohesive, hard soil was
difficult to extract and often required the use of pressurized air inside the core barrel to force the
soil out through the end of the core barrel. Sonic core sampling heavily disturbs the soil through
the coring and extraction process (e.g., fragmented cobbles and gravel, remolded clays and silts,
etc.). Marked sample locations may be approximate.
Our field representative tied the sample bags at each end using plastic ties, knots, and/or
tape to preserve the natural moisture content and integrity of the sample. Each bag was labeled
with exploration number, run number, and depth interval. The bags were sealed, placed in
labeled wooden core boxes, and transported to the southwest corner of the Irwindale Speedway
site for sorting, storage, and geologic logging.
A.1.3 Soil Classification System
We classified the soil samples in general accordance with ASTM D 2487, Standard Test
Method for Classification of Soil for Engineering Purposes, and ASTM D 2488, Standard
Recommended Practice for Description of Soils. The system is called the Unified Soil
Classification System (USCS) and is summarized in Figure A-1. The USCS descriptors are
plotted on the boring logs.
A.1.4 Standard Penetration Test (SPT)
We performed SPTs in the boring at 5-foot intervals to the 30-foot depth and at 10-foot
intervals thereafter to the 120-foot depth. We suspended SPTs at 120 feet due to the casing and
material sloughing issues detailed above.
The SPTs were performed in general accordance with ASTM Designation: D1586,
Standard Method for Penetration Testing and Split-barrel Sampling of Soils (ASTM, 2006). The
SPT consists of driving a 2-inch outside-diameter split-spoon sampler a distance of 18 inches
into the bottom of the borehole with an automatic 140-pound hammer falling 30 inches. The
number of blows required for the last 12 inches of penetration is termed the Standard Penetration
Resistance (N-value). The N-value is an empirical parameter that provides a means for
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evaluating the relative density of granular soils and the stiffness of cohesive soils. The N-values
are plotted on the boring logs
A.2

GROUNDWATER

We encountered groundwater in the sonic boring at about 194 feet depth, as detected the
groundwater in the sonic samples; drilling activities prohibited measurement of groundwater. In
addition, we encountered a perched groundwater table from 31 to 33 feet depth. See Section 5.4
for additional details.
A.3

REFFERENCE

ASTM International (ASTM), 2006, Annual Book of Standards-Construction, v. 4.08, soil and
rock, (I): D 420 – D 5611: West Conshohocken, Pa.
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PARTICLE SIZE DEFINITIONS
DESCRIPTION

Shannon & Wilson, Inc. (S&W), uses a soil
identification system modified from the Unified
Soil Classification System (USCS). Elements of
the USCS and other definitions are provided on
this and the following pages. Soil descriptions
are based on visual-manual procedures (ASTM
D2488) and laboratory testing procedures
(ASTM D2487), if performed.
S&W INORGANIC SOIL CONSTITUENT DEFINITIONS
CONSTITUENT

FINE-GRAINED SOILS
1
(50% or more fines)

COARSE-GRAINED
SOILS
1
(less than 50% fines)

Major

Silt, Lean Clay,
Elastic Silt, or
3
Fat Clay

Sand or Gravel

2

Modifying
30% or more
(Secondary)
coarse-grained:
Precedes major
4
Sandy or Gravelly
constituent
15% to 30%
coarse-grained:
with Sand or
Minor
4
with Gravel
Follows major
30% or more total
constituent
coarse-grained and
lesser coarsegrained constituent
is 15% or more:
with Sand or
5
with Gravel

More than 12%
fine-grained:
3
Silty or Clayey
5% to 12%
fine-grained:
with Silt or
3
with Clay
15% or more of a
second coarsegrained constituent:
with Sand or
5
with Gravel
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#4 to 3/4 in. (4.75 to 19 mm; 0.187 to 0.75 in.)
3/4 to 3 in. (19 to 76 mm)

COBBLES

3 to 12 in. (76 to 305 mm)

RELATIVE
DENSITY
Very loose
Loose
Medium dense
Dense
Very dense

Absence of moisture, dusty, dry
to the touch

10 to 30 inches long
Shoe I.D. = 1.375 inches
Barrel I.D. = 1.5 inches
Barrel O.D. = 2 inches
Sum blow counts for second and third
6-inch increments.
Refusal: 50 blows for 6 inches or
less; 10 blows for 0 inches.

NOTE: Penetration resistances (N-values) shown on
boring logs are as recorded in the field and
have not been corrected for hammer
efficiency, overburden, or other factors.

Very soft
Soft
Medium stiff
Stiff
Very stiff
Hard

<2
2-4
4-8
8 - 15
15 - 30
> 30

Asphalt or Cap

Bentonite Chips

Slough

Silica Sand

Inclinometer or
Non-perforated Casing

Perforated or
Screened Casing

Visible free water, from below
water table

NOTE: If automatic hammers are
used, blow counts shown on boring
logs should be adjusted to account for
efficiency of hammer.

N, SPT,
RELATIVE
BLOWS/FT. CONSISTENCY

Bentonite Grout

Damp but no visible water

140 pounds with a 30-inch free fall.
Rope on 6- to 10-inch-diam. cathead
2-1/4 rope turns, > 100 rpm

COHESIVE SOILS

WELL AND BACKFILL SYMBOLS
Surface Cement
Seal

Vibrating Wire
Piezometer

PERCENTAGES TERMS

1, 2

< 5%

Trace

STANDARD PENETRATION TEST (SPT)
SPECIFICATIONS

N-Value:

GRAVEL
Fine
Coarse

Bentonite
Cement Grout

MOISTURE CONTENT TERMS

Sampler:

#200 to #40 (0.075 to 0.4 mm; 0.003 to 0.02 in.)
#40 to #10 (0.4 to 2 mm; 0.02 to 0.08 in.)
#10 to #4 (2 to 4.75 mm; 0.08 to 0.187 in.)

N, SPT,
BLOWS/FT.
<4
4 - 10
10 - 30
30 - 50
> 50

All percentages are by weight of total specimen passing a 3-inch sieve.
The order of terms is: Modifying Major with Minor.
Determined based on behavior.
4
Determined based on which constituent comprises a larger percentage.
5
Whichever is the lesser constituent.

Hammer:

SAND
Fine
Medium
Coarse

RELATIVE DENSITY / CONSISTENCY

3

Wet

< #200 (0.075 mm = 0.003 in.)

COHESIONLESS SOILS

2

Moist

FINES

BOULDERS > 12 in. (305 mm)

4

1

Dry

SIEVE NUMBER AND/OR APPROXIMATE SIZE

Few

5 to 10%

Little

15 to 25%

Some

30 to 45%

Mostly

50 to 100%

1

Gravel, sand, and fines estimated by mass. Other constituents, such as
organics, cobbles, and boulders, estimated by volume.
2

Reprinted, with permission, from ASTM D2488 - 09a Standard Practice for
Description and Identification of Soils (Visual-Manual Procedure), copyright
ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
A copy of the complete standard may be obtained from ASTM International,
www.astm.org.
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UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)
(Modified From USACE Tech Memo 3-357, ASTM D2487, and ASTM D2488)
GROUP/GRAPHIC
SYMBOL

MAJOR DIVISIONS

GW

Well-Graded Gravel; Well-Graded
Gravel with Sand

GP

Poorly Graded Gravel; Poorly Graded
Gravel with Sand

GM

Silty Gravel; Silty Gravel with Sand

GC

Clayey Gravel; Clayey Gravel with
Sand

SW

Well-Graded Sand; Well-Graded Sand
with Gravel

SP

Poorly Graded Sand; Poorly Graded
Sand with Gravel

SM

Silty Sand; Silty Sand with Gravel

SC

Clayey Sand; Clayey Sand with Gravel

ML

Silt; Silt with Sand or Gravel; Sandy or
Gravelly Silt

CL

Lean Clay; Lean Clay with Sand or
Gravel; Sandy or Gravelly Lean Clay

OL

Organic Silt or Clay; Organic Silt or
Clay with Sand or Gravel; Sandy or
Gravelly Organic Silt or Clay

MH

Elastic Silt; Elastic Silt with Sand or
Gravel; Sandy or Gravelly Elastic Silt

CH

Fat Clay; Fat Clay with Sand or Gravel;
Sandy or Gravelly Fat Clay

OH

Organic Silt or Clay; Organic Silt or
Clay with Sand or Gravel; Sandy or
Gravelly Organic Silt or Clay

PT

Peat or other highly organic soils (see
ASTM D4427)

Gravel

Gravels
(more than 50%
of coarse
fraction retained
on No. 4 sieve)

(less than 5%
fines)

Silty or Clayey
Gravel

(more than 12%
fines)

COARSEGRAINED
SOILS
(more than 50%
retained on No.
200 sieve)

Sand
Sands
(50% or more of
coarse fraction
passes the No. 4
sieve)

(less than 5%
fines)

Silty or
Clayey Sand

(more than 12%
fines)

Silts and Clays

Inorganic

(liquid limit less
than 50)

FINE-GRAINED
SOILS

Organic

(50% or more
passes the No.
200 sieve)

Silts and Clays

Inorganic

(liquid limit 50 or
more)

Organic
HIGHLYORGANIC
SOILS

TYPICAL IDENTIFICATIONS

Primarily organic matter, dark in
color, and organic odor
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NOTE: No. 4 size = 4.75 mm = 0.187 in.; No. 200 size = 0.075 mm = 0.003 in.

NOTES
1. Dual symbols (symbols separated by a hyphen, i.e., SP-SM, Sand
with Silt) are used for soils with between 5% and 12% fines or when
the liquid limit and plasticity index values plot in the CL-ML area of
the plasticity chart. Graphics shown on the logs for these soil types
are a combination of the two graphic symbols (e.g., SP and SM).
2. Borderline symbols (symbols separated by a slash, i.e., CL/ML,
Lean Clay to Silt; SP-SM/SM, Sand with Silt to Silty Sand) indicate
that the soil properties are close to the defining boundary between
two groups.
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GRADATION TERMS
Narrow range of grain sizes present
or, within the range of grain sizes
present, one or more sizes are
missing (Gap Graded). Meets criteria
in ASTM D2487, if tested.
Well-Graded Full range and even distribution of
grain sizes present. Meets criteria in
ASTM D2487, if tested.

ACRONYMS AND ABBREVIATIONS

Poorly Graded

ATD
Diam.
Elev.
ft.
FeO
gal.
Horiz.
HSA
I.D.
in.
lbs.
MgO
mm
MnO
NA
NP
O.D.
OW
pcf
PID
PMT
ppm
psi
PVC
rpm
SPT
USCS
qu
VWP
Vert.
WOH
WOR
Wt.

1

CEMENTATION TERMS
Weak
Moderate
Strong

Crumbles or breaks with handling or
slight finger pressure
Crumbles or breaks with considerable
finger pressure
Will not crumble or break with finger
pressure
2

PLASTICITY

APPROX.
PLASITICTY
INDEX
RANGE
DESCRIPTION VISUAL-MANUAL CRITERIA
<4
A 1/8-in. thread cannot be rolled
Nonplastic
at any water content.
Low
A thread can barely be rolled and 4 to 10
a lump cannot be formed when
drier than the plastic limit.
10 to 20
Medium
A thread is easy to roll and not
much time is required to reach the
plastic limit. The thread cannot be
rerolled after reaching the plastic
limit. A lump crumbles when drier
than the plastic limit.
> 20
It take considerable time rolling
High
and kneading to reach the plastic
limit. A thread can be rerolled
several times after reaching the
plastic limit. A lump can be
formed without crumbling when
drier than the plastic limit.

ADDITIONAL TERMS
Mottled

Irregular patches of different colors.

Bioturbated

Soil disturbance or mixing by plants or
animals.

Diamict

Nonsorted sediment; sand and gravel
in silt and/or clay matrix.

Cuttings

Material brought to surface by drilling.

Slough
Sheared

Material that caved from sides of
borehole.

1

Interbedded
Laminated
Fissured
Slickensided
Blocky

Disturbed texture, mix of strengths.
1
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PARTICLE ANGULARITY AND SHAPE TERMS
Angular

Sharp edges and unpolished planar
surfaces.

Lensed

Subangular

Similar to angular, but with rounded
edges.

Homogeneous

Subrounded

Nearly planar sides with well-rounded
edges.

Rounded

Smoothly curved sides with no edges.

Flat
Elongated
1

At Time of Drilling
Diameter
Elevation
Feet
Iron Oxide
Gallons
Horizontal
Hollow Stem Auger
Inside Diameter
Inches
Pounds
Magnesium Oxide
Millimeter
Manganese Oxide
Not Applicable or Not Available
Nonplastic
Outside Diameter
Observation Well
Pounds per Cubic Foot
Photo-Ionization Detector
Pressuremeter Test
Parts per Million
Pounds per Square Inch
Polyvinyl Chloride
Rotations per Minute
Standard Penetration Test
Unified Soil Classification System
Unconfined Compressive Strength
Vibrating Wire Piezometer
Vertical
Weight of Hammer
Weight of Rods
Weight

Width/thickness ratio > 3.
Length/width ratio > 3.

Reprinted, with permission, from ASTM D2488 - 09a Standard Practice for
Description and Identification of Soils (Visual-Manual Procedure), copyright ASTM
International, 100 Barr Harbor Drive, West Conshohocken, PA 19428. A copy of
the complete standard may be obtained from ASTM International, www.astm.org.
2
Adapted, with permission, from ASTM D2488 - 09a Standard Practice for
Description and Identification of Soils (Visual-Manual Procedure), copyright ASTM
International, 100 Barr Harbor Drive, West Conshohocken, PA 19428. A copy of
the complete standard may be obtained from ASTM International, www.astm.org.

STRUCTURE TERMS
Alternating layers of varying material or color
with layers at least 1/4-inch thick; singular: bed.
Alternating layers of varying material or color
with layers less than 1/4-inch thick; singular:
lamination.
Breaks along definite planes or fractures with
little resistance.
Fracture planes appear polished or glossy;
sometimes striated.
Cohesive soil that can be broken down into
small angular lumps that resist further
breakdown.
Inclusion of small pockets of different soils,
such as small lenses of sand scattered through
a mass of clay.
Same color and appearance throughout.
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385.2

4" thick asphalt pavement.

0.3

383.5

Brown, Poorly Graded Sand with Silt and Gravel
(SP-SM); moist.
Fill (af)

2.0

382.5

Brown, Silty Sand (SM); moist.
Fill (af)

3.0

380.5

Gray to brown, Sandy Lean Clay (CL); moist; pockets
of crushed brick.
Fill (af)

5.0

Depth, ft.

Sonic Core
Cascade Drilling
600T Sonic
Asphalt Parking Lot

Ground
Water

SOIL DESCRIPTION
Refer to the report text for a proper understanding of the
subsurface materials and drilling methods. The stratification
lines indicated below represent the approximate boundaries
between material types, and the transition may be gradual.

Drilling Method:
Drilling Company:
Drill Rig Equipment:
Other Comments:

Samples

Latitude:
34.10931 °
Longitude: -117.9862 °
Station:
N/A
Offset:
N/A

Symbol

200 ft.
385.5 ft.
NAVD88
N/A

Depth, ft.

Elevation, ft.

Total Depth:
Top Elevation:
Vert. Datum:
Horiz. Datum:

Hole Diam.:
Rod Diam.:
Hammer Type:

6 in.
2 5/8 in.
Automatic

PENETRATION RESISTANCE

(blows/foot)

Hammer Wt. & Drop: 140 lbs / 30 inches
0

20

0

20

40

60

40

60

0

5

Gray to brown, Lean Clay with Sand (CL); moist; low
plasticity.
Fill (af)
1

377.5

375.5

Red to brown, Clayey Sand (SC); moist; variable
amounts of sand.
Fill (af)
Brown, Silty Sand with Gravel (SM); moist; crushed
concrete or asphalt; layers of crushed brick.
Fill (af)

8.0

10

10.0

2

Typ: LOL

370.5

368.5

Rev: DGF

366.5

Log: JZB

363.5
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360.5

Brown, Sandy Silt (ML); moist; crushed concrete or
asphalt; layers of crushed brick.
Fill (af)
Dark brown to black, Silty Sand (SM); moist; likely
crushed asphalt.
Fill (af)
Brown, Silty Sand with Gravel (SM); moist; variable silt
content.
Fill (af)

Dark brown, Silty Sand (SM); moist; low plasticity to
nonplastic fines.
Fill (af)

Brown, Poorly Graded Sand with Gravel (SP); moist.
CONTINUED NEXT SHEET
Fill (af)

15.0

15

17.0
3

19.0
20

22.0
4

25.0

LEGEND

*

Sample Not Recovered
Grab Sample

Ground Water Level ATD

25

Plastic Limit
Liquid Limit
Natural Water Content

% Fines (<0.075mm)
% Water Content

2.0" O.D. Split Spoon Sample
Soil Core (as in Sonic Core Borings)

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
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359.5

Dark brown, Clayey Sand with Gravel (SC); moist.
Fill (af)

Depth, ft.

Sonic Core
Cascade Drilling
600T Sonic
Asphalt Parking Lot

Ground
Water

SOIL DESCRIPTION
Refer to the report text for a proper understanding of the
subsurface materials and drilling methods. The stratification
lines indicated below represent the approximate boundaries
between material types, and the transition may be gradual.

Drilling Method:
Drilling Company:
Drill Rig Equipment:
Other Comments:

Samples

Latitude:
34.10931 °
Longitude: -117.9862 °
Station:
N/A
Offset:
N/A

Symbol

200 ft.
385.5 ft.
NAVD88
N/A

Depth, ft.

Elevation, ft.

Total Depth:
Top Elevation:
Vert. Datum:
Horiz. Datum:

26.0

Hole Diam.:
Rod Diam.:
Hammer Type:

6 in.
2 5/8 in.
Automatic

PENETRATION RESISTANCE

(blows/foot)

Hammer Wt. & Drop: 140 lbs / 30 inches
0

20

0

20

40

60

40

60

5

30
- Perched groundwater observed from 31 to 33 feet.

352.5
351.0

348.5

345.5

342.5
341.5

Rev: DGF

Typ: LOL

343.5

33.0

Brown, Lean Clay with Sand (CL); moist.
Fill (af)
Dark brown, Sandy Silt (ML); moist; low to medium
plasticity.
Fill (af)

34.5
6

37.0

Brown, Sandy Fat Clay (CH); moist.
Fill (af)

40.0

Dark gray, Sandy Lean Silt to Sandy Lean Clay
(ML/CL); moist.
Fill (af)
Dark brown, Clayey Sand (SC); moist; low to medium
plasticity.
Fill (af)
Dark brown, Clayey Sand or Silty Sand (CL-ML);
moist; low to medium plasticity.
Fill (af)

40

42.0
43.0
44.0
7

45

Log: JZB

Light brown to brown, Clayey Sand (SM); moist;
variable amounts of silt.
Fill (af)

335.0
MASTER_LOG_E_MC 51-1-10087-003.GPJ SHAN_WIL.GDT 5/20/14

35

50.5

Concrete and brick debris.
Fill (af)

50

CONTINUED NEXT SHEET

LEGEND

*

Sample Not Recovered
Grab Sample

Ground Water Level ATD

Plastic Limit
Liquid Limit
Natural Water Content

% Fines (<0.075mm)
% Water Content

2.0" O.D. Split Spoon Sample
Soil Core (as in Sonic Core Borings)

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
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333.5
332.5

Depth, ft.

Sonic Core
Cascade Drilling
600T Sonic
Asphalt Parking Lot

Ground
Water

SOIL DESCRIPTION
Refer to the report text for a proper understanding of the
subsurface materials and drilling methods. The stratification
lines indicated below represent the approximate boundaries
between material types, and the transition may be gradual.

Drilling Method:
Drilling Company:
Drill Rig Equipment:
Other Comments:

Samples

Latitude:
34.10931 °
Longitude: -117.9862 °
Station:
N/A
Offset:
N/A

Symbol

200 ft.
385.5 ft.
NAVD88
N/A

Depth, ft.

Elevation, ft.

Total Depth:
Top Elevation:
Vert. Datum:
Horiz. Datum:

52.0

Crushed concrete powder.
Fill (af)
Dark brown, Silty Sand with Gravel (SM); moist; layers
of crushed brick.
Fill (af)

Hole Diam.:
Rod Diam.:
Hammer Type:

6 in.
2 5/8 in.
Automatic

PENETRATION RESISTANCE

(blows/foot)

Hammer Wt. & Drop: 140 lbs / 30 inches
0

20

0

20

40

60

40

60

53.0

8

55

60

- Layers of crushed asphalt

- Layers of powdered concrete

321.5

315.5
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Log: JZB

Rev: DGF

Typ: LOL

317.5

Dark brown, Poorly Graded Sand with Silt and Gravel
(SP-SM); moist; layers of crushed brick.
Fill (af)

Crushed brick with 1 to 2-inches intact blocks of brick.
Fill (af)
- End of drilling on April 21, 2014 at 70 feet.

64.0
9

68.0

70.0

Brown, Silty Sand with Gravel (SM); moist; low
plasticity; asphalt or base material present.
Fill (af)

70

10

309.5

Light gray to gray, Poorly Graded Gravel with Sand
(GP); moist; crushed concrete.
Fill (af)

65

75

76.0

CONTINUED NEXT SHEET

LEGEND

*

Sample Not Recovered
Grab Sample

Ground Water Level ATD

Plastic Limit
Liquid Limit
Natural Water Content

% Fines (<0.075mm)
% Water Content

2.0" O.D. Split Spoon Sample
Soil Core (as in Sonic Core Borings)

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
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307.5
306.5
305.5

Depth, ft.

Sonic Core
Cascade Drilling
600T Sonic
Asphalt Parking Lot

Ground
Water

SOIL DESCRIPTION
Refer to the report text for a proper understanding of the
subsurface materials and drilling methods. The stratification
lines indicated below represent the approximate boundaries
between material types, and the transition may be gradual.

Drilling Method:
Drilling Company:
Drill Rig Equipment:
Other Comments:

Samples

Latitude:
34.10931 °
Longitude: -117.9862 °
Station:
N/A
Offset:
N/A

Symbol

200 ft.
385.5 ft.
NAVD88
N/A

Depth, ft.

Elevation, ft.

Total Depth:
Top Elevation:
Vert. Datum:
Horiz. Datum:

78.0

Intact concrete.
Fill (af)

Hole Diam.:
Rod Diam.:
Hammer Type:

6 in.
2 5/8 in.
Automatic

PENETRATION RESISTANCE

(blows/foot)

Hammer Wt. & Drop: 140 lbs / 30 inches
0

20

0

20

40

60

40

60

79.0

Powdered concrete.
Fill (af)

80.0

80

Dark brown to black, Silty Sand with Gravel (SM);
moist; low to medium plasticity; possible asphalt
presence.
Fill (af)
302.5

Brown, Sandy Fat Clay (CH); moist; medium to high
plasticity; trace organics.
Fill (af)

83.0

11

299.5
298.5

Dark brown, Poorly Graded Sand with Silt and Gravel
(SP-SM); moist.
Fill (af)

86.0
87.0
88.0

297.5

Powdered concrete.
Fill (af)

296.5

Dark brown, Poorly Graded Sand with Gravel and Silt
(SP-SM); moist.
Fill (af)

295.5

85

89.0
90.0

90

Crushed concrete.
Fill (af)

Log: JZB

Rev: DGF

Typ: LOL

292.5
291.0

Dark brown, Silty Sand with Gravel (SM); moist.
Fill (af)

93.0

Crushed concrete with some powder.
Fill (af)

289.5

Dark brown, Poorly Graded Sand with Gravel and Silt
(SP-SM); moist.
Fill (af)

288.5

Crushed concrete.
Fill (af)

288.0
287.5
286.5

284.5

Dark brown, Poorly Graded Sand with Gravel and Silt
(SP-SM); moist.
Fill (af)
Gray, Poorly Graded Gravel (GP) with Sand; possible
crushed concrete.
Fill (af)
Dark brown, Poorly Graded Sand with Gravel and Silt
(SP-SM); moist.
Fill (af)

94.5
12

95

96.0
97.0
97.5
98.0
99.0
100
101.0
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Crushed concrete.
Fill (af)
CONTINUED NEXT SHEET

LEGEND

*

Sample Not Recovered
Grab Sample

Ground Water Level ATD

Plastic Limit
Liquid Limit
Natural Water Content

% Fines (<0.075mm)
% Water Content

2.0" O.D. Split Spoon Sample
Soil Core (as in Sonic Core Borings)

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
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Dark brown, Lean Silt (ML); moist; layers of crushed
concrete.
Fill (af)
279.5

Dark brown, Silty Gravel with Sand (GM); moist; layers
of crushed concrete.
Fill (af)

13

Depth, ft.

Sonic Core
Cascade Drilling
600T Sonic
Asphalt Parking Lot

Ground
Water

SOIL DESCRIPTION
Refer to the report text for a proper understanding of the
subsurface materials and drilling methods. The stratification
lines indicated below represent the approximate boundaries
between material types, and the transition may be gradual.

Drilling Method:
Drilling Company:
Drill Rig Equipment:
Other Comments:

Samples

Latitude:
34.10931 °
Longitude: -117.9862 °
Station:
N/A
Offset:
N/A

Symbol

200 ft.
385.5 ft.
NAVD88
N/A

Depth, ft.

Elevation, ft.

Total Depth:
Top Elevation:
Vert. Datum:
Horiz. Datum:

Hole Diam.:
Rod Diam.:
Hammer Type:

6 in.
2 5/8 in.
Automatic

PENETRATION RESISTANCE

(blows/foot)

Hammer Wt. & Drop: 140 lbs / 30 inches
0

20

0

20

40

60

40

60

105

106.0

- Tires, shredded.
276.5
275.0

Gray, Clayey Sand with Gravel (SC); possible crushed
concrete.
Fill (af)
Dark brown, Silty Gravel with Sand (GP); moist; layers
of shredded tires.
Fill (af)

109.0
110

110.5

14

264.5

Gray to brown, Poorly Graded Gravel with Sand (GP);
moist.
Fill (af)
-SPT tests discontinued at 120-feet because driller
could not advance casing below the layer of shredded
tires.

118.0

120
121.0

Shredded tires.
Fill (af)

Rev: DGF

Typ: LOL

267.5

115

125

MASTER_LOG_E_MC 51-1-10087-003.GPJ SHAN_WIL.GDT 5/20/14
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15

CONTINUED NEXT SHEET

LEGEND

*

Sample Not Recovered
Grab Sample

Ground Water Level ATD

Plastic Limit
Liquid Limit
Natural Water Content

% Fines (<0.075mm)
% Water Content

2.0" O.D. Split Spoon Sample
Soil Core (as in Sonic Core Borings)

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
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254.5

Dark brown to black, Silty Gravel with Sand (GM);
moist; shredded tires.
Fill (af)

Depth, ft.

Sonic Core
Cascade Drilling
600T Sonic
Asphalt Parking Lot

Ground
Water

SOIL DESCRIPTION
Refer to the report text for a proper understanding of the
subsurface materials and drilling methods. The stratification
lines indicated below represent the approximate boundaries
between material types, and the transition may be gradual.

Drilling Method:
Drilling Company:
Drill Rig Equipment:
Other Comments:

Samples

Latitude:
34.10931 °
Longitude: -117.9862 °
Station:
N/A
Offset:
N/A

Symbol

200 ft.
385.5 ft.
NAVD88
N/A

Depth, ft.

Elevation, ft.

Total Depth:
Top Elevation:
Vert. Datum:
Horiz. Datum:

Hole Diam.:
Rod Diam.:
Hammer Type:

6 in.
2 5/8 in.
Automatic

PENETRATION RESISTANCE

(blows/foot)

Hammer Wt. & Drop: 140 lbs / 30 inches
0

20

0

20

40

60

40

60

131.0

16

135

- Layer of Clean Gravel

140

Typ: LOL

242.5

Brown to dark brown, Poorly Graded Gravel with Sand
and Silt (GP-GM); moist; layers of crushed brick and
concrete; layers of shredded tires.
Fill (af)

143.0
17

145

Rev: DGF

-End of drilling on April 22, 2014 at 147 feet.

150
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18

232.5
231.5

153.0

Crushed concrete.
Fill (af)
Brown to Dark Brown, Silty Gravel with Sand (GP);
moist; layers of crushed brick and asphalt.
Fill (af)

154.0
155

CONTINUED NEXT SHEET

LEGEND

*

Sample Not Recovered
Grab Sample

Ground Water Level ATD

Plastic Limit
Liquid Limit
Natural Water Content

% Fines (<0.075mm)
% Water Content

2.0" O.D. Split Spoon Sample
Soil Core (as in Sonic Core Borings)

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
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227.5

225.5

Depth, ft.

Sonic Core
Cascade Drilling
600T Sonic
Asphalt Parking Lot

Ground
Water

SOIL DESCRIPTION
Refer to the report text for a proper understanding of the
subsurface materials and drilling methods. The stratification
lines indicated below represent the approximate boundaries
between material types, and the transition may be gradual.

Drilling Method:
Drilling Company:
Drill Rig Equipment:
Other Comments:

Samples

Latitude:
34.10931 °
Longitude: -117.9862 °
Station:
N/A
Offset:
N/A

Symbol

200 ft.
385.5 ft.
NAVD88
N/A

Depth, ft.

Elevation, ft.

Total Depth:
Top Elevation:
Vert. Datum:
Horiz. Datum:

Hole Diam.:
Rod Diam.:
Hammer Type:

6 in.
2 5/8 in.
Automatic

PENETRATION RESISTANCE

(blows/foot)

Hammer Wt. & Drop: 140 lbs / 30 inches
0

20

0

20

40

60

40

60

158.0

Shredded tires.
Fill (af)
Brown, Silty Gravel with Sand (GM); moist; layers of
crushed brick and concrete.
Fill (af)

160.0

160

19

165

218.5

215.5

167.0

Powdered concrete.
Fill (af)

Brown to dark brown, Well Graded Sand with Silt
(SW); moist.
Alluvium (Qa)

170.0

170

Typ: LOL

20

208.5

MASTER_LOG_E_MC 51-1-10087-003.GPJ SHAN_WIL.GDT 5/20/14
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175

Light brown to brown, Well Graded Sand with Gravel
and Silt (SW); moist.
Alluvium (Qa)

177.0

180

CONTINUED NEXT SHEET

LEGEND

*

Sample Not Recovered
Grab Sample

Ground Water Level ATD

Plastic Limit
Liquid Limit
Natural Water Content

% Fines (<0.075mm)
% Water Content

2.0" O.D. Split Spoon Sample
Soil Core (as in Sonic Core Borings)

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
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Depth, ft.

Sonic Core
Cascade Drilling
600T Sonic
Asphalt Parking Lot

Ground
Water

SOIL DESCRIPTION
Refer to the report text for a proper understanding of the
subsurface materials and drilling methods. The stratification
lines indicated below represent the approximate boundaries
between material types, and the transition may be gradual.

Drilling Method:
Drilling Company:
Drill Rig Equipment:
Other Comments:

Samples

Latitude:
34.10931 °
Longitude: -117.9862 °
Station:
N/A
Offset:
N/A

Symbol

200 ft.
385.5 ft.
NAVD88
N/A

Depth, ft.

Elevation, ft.

Total Depth:
Top Elevation:
Vert. Datum:
Horiz. Datum:

21

Hole Diam.:
Rod Diam.:
Hammer Type:

6 in.
2 5/8 in.
Automatic

PENETRATION RESISTANCE

(blows/foot)

Hammer Wt. & Drop: 140 lbs / 30 inches
0

20

0

20

40

60

40

60

185

196.5
195.5

189.0

Granite Cobble.
Light brown to brown, Well Graded Sand with Gravel
to Gravel with Sand (SW / GW); wet.
Alluvium (Qa)

190

190.0

-Encountered Groundwater at 194 feet depth.

189.5

185.5

Brown, Sand with Gravel and Silt (SP-SM); wet.
Alluvium (Qa)
-End of Sonic Core on April 23, 2014 at 200 feet.

196.0

198.0

200.0

Log: JZB
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195

200

Total Depth 200 feet.
Perched Groundwater at 31 feet depth.
Static Groundwater at 194 feet depth.
Drilling Start April 21, 2014.
Drilling End April 23, 2014.
Cased Hole from 0 to 120 feet depth.
Grouted Hole on April 24, 2014.

Rev: DGF

Typ: LOL

187.5

Brown, Silty Sand with Gravel (SM); wet.
Alluvium (Qa)

During Drilling

22

205

LEGEND

*

Sample Not Recovered
Grab Sample

Ground Water Level ATD

Plastic Limit
Liquid Limit
Natural Water Content

% Fines (<0.075mm)
% Water Content

2.0" O.D. Split Spoon Sample
Soil Core (as in Sonic Core Borings)

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
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APPENDIX C
LABORATORY TESTING

C.1

GENERAL

This appendix contains descriptions of the procedures and the results of the geotechnical
laboratory tests performed for the project. Samples recovered from the boring were tested to
evaluate the basic index and engineering properties of the subsurface soils. Geotechnical
laboratory testing of recovered soils included visual classifications, water content determinations,
grain size analyses and fines content, and Atterberg limits. The laboratory testing was performed
in general accordance with ASTM International (ASTM) standard test procedures.
C.2

VISUAL CLASSIFICATION

Each soil and bedrock sample recovered from the boring was visually classified. The soil
samples were classified using a system based on the ASTM Designation: D 2487, Standard Test
Method for Classification of Soil for Engineering Purposes, and ASTM Designation: D 2488,
Standard Recommended Practice for Description of Soils (Visual-Manual Procedure) (ASTM,
2007). These ASTM standards generally use the Unified Soil Classification System. Sample
classifications have been incorporated into the soil and bedrock descriptions on the boring logs
presented in Appendix A.
C.3

GRAIN SIZE ANALYSES

The grain size distribution of selected samples was determined using a mechanical sieve in
general accordance with the ASTM D422-63 (2007), Standard Test Method for Particle-Size
Analysis of Soils (ASTM, 2007). This test is useful for classifying soils, for providing
correlation with soil properties, and for evaluating liquefaction potential.
Grain size analysis could be influenced by sample type and drilling method. The sample type or
the inside diameter of the sampler, impacts the maximum particle size that can be sampled.
Sonic core can obtain maximum particle sizes up to 3 to 4 inches; by comparison, the largest
diameter particle that can be sampled by a 2-inch SPT sampler (1.375 inch I.D.) is approximately
1.3 inches, regardless of the maximum particle size of the soil unit being sampled. The drilling
method could also potentially impact grain size analysis data.
Grain size analysis results are presented as grain size distribution curves in Figure C-1. Each
gradation sheet provides the boring number, sample depth, and USCS group symbol. The
51-1-10087-003 R01-AC/wp/ADY

C-1

51-1-10087-003

percent passing the No. 200 sieve (0.075 mm) is also shown on the exploration logs included in
Appendix A.
C.4

ATTERBERG LIMITS

To aid in classifying the soils, tests to determine the Atterberg Limits and the percent fines
determinations (percent passing the No. 200 sieve) were performed. The tests were performed in
accordance with ASTM D 4318 (ASTM, 2007). The results of the tests are presented in Figure
C-2 and in the grain size distribution tabular results for fine grained soils in Figure C-1.
C.5

WATER CONTENT

The natural water contents of soil samples recovered from the borings were determined in
general accordance with ASTM D2216-10, Standard Method of Laboratory Determination of
Water (Moisture) Content of Soil, Rock, and Soil-Aggregate Mixtures (ASTM 2010).
Comparison of natural water content of a soil with its index properties can be useful in
characterizing soil unit weight, consistency, compressibility, and strength. Water contents are
presented on the boring logs in Appendix A.
C.6
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APPENDIX D
IMPORTANT INFORMATION ABOUT YOUR
GEOTECHNICAL/ENVIRONMENTAL REPORT
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SHANNON & WILSON, INC.
Geotechnical and Environmental Consultants

Attachment to and part of Report 51-1-10087-003
Date: Dated:
May 20, 2014
To:
Lindom Company
Attn: Mr. Christopher Atkinson

Important Information About Your Geotechnical/Environmental Report
CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS.
Consultants prepare reports to meet the specific needs of specific individuals. A report prepared for a civil engineer may not be
adequate for a construction contractor or even another civil engineer. Unless indicated otherwise, your consultant prepared your report
expressly for you and expressly for the purposes you indicated. No one other than you should apply this report for its intended
purpose without first conferring with the consultant. No party should apply this report for any purpose other than that originally
contemplated without first conferring with the consultant.
THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS.
A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a unique set of project-specific
factors. Depending on the project, these may include the general nature of the structure and property involved; its size and
configuration; its historical use and practice; the location of the structure on the site and its orientation; other improvements such as
access roads, parking lots, and underground utilities; and the additional risk created by scope-of-service limitations imposed by the
client. To help avoid costly problems, ask the consultant to evaluate how any factors that change subsequent to the date of the report
may affect the recommendations. Unless your consultant indicates otherwise, your report should not be used: (1) when the nature of
the proposed project is changed (for example, if an office building will be erected instead of a parking garage, or if a refrigerated
warehouse will be built instead of an unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation,
or configuration of the proposed project is altered; (3) when the location or orientation of the proposed project is modified; (4) when
there is a change of ownership; or (5) for application to an adjacent site. Consultants cannot accept responsibility for problems that
may occur if they are not consulted after factors, which were considered in the development of the report, have changed.

SUBSURFACE CONDITIONS CAN CHANGE.
Subsurface conditions may be affected as a result of natural processes or human activity. Because a geotechnical/environmental report
is based on conditions that existed at the time of subsurface exploration, construction decisions should not be based on a report whose
adequacy may have been affected by time. Ask the consultant to advise if additional tests are desirable before construction starts; for
example, groundwater conditions commonly vary seasonally.
Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater fluctuations may also
affect subsurface conditions and, thus, the continuing adequacy of a geotechnical/environmental report. The consultant should be kept
apprised of any such events, and should be consulted to determine if additional tests are necessary.

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS.
Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are taken. The data
were extrapolated by your consultant, who then applied judgment to render an opinion about overall subsurface conditions. The actual
interface between materials may be far more gradual or abrupt than your report indicates. Actual conditions in areas not sampled may
differ from those predicted in your report. While nothing can be done to prevent such situations, you and your consultant can work
together to help reduce their impacts. Retaining your consultant to observe subsurface construction operations can be particularly
beneficial in this respect.

1/2010

A REPORT'S CONCLUSIONS ARE PRELIMINARY.
The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that conditions
revealed through selective exploratory sampling are indicative of actual conditions throughout a site. Actual subsurface conditions can
be discerned only during earthwork; therefore, you should retain your consultant to observe actual conditions and to provide
conclusions. Only the consultant who prepared the report is fully familiar with the background information needed to determine
whether or not the report's recommendations based on those conclusions are valid and whether or not the contractor is abiding by
applicable recommendations. The consultant who developed your report cannot assume responsibility or liability for the adequacy of
the report's recommendations if another party is retained to observe construction.

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION.
Costly problems can occur when other design professionals develop their plans based on misinterpretation of a
geotechnical/environmental report. To help avoid these problems, the consultant should be retained to work with other project design
professionals to explain relevant geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of
their plans and specifications relative to these issues.
BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE REPORT.
Final boring logs developed by the consultant are based on interpretation of field logs (assembled by site personnel), field test results,
and laboratory and/or office evaluation of field samples and data. Only final boring logs and data are customarily included in
geotechnical/environmental reports. These final logs should not, under any circumstances, be redrawn for inclusion in architectural or
other design drawings, because drafters may commit errors or omissions in the transfer process.
To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to the complete
geotechnical engineering/environmental report prepared or authorized for their use. If access is provided only to the report prepared
for you, you should advise contractors of the report's limitations, assuming that a contractor was not one of the specific persons for
whom the report was prepared, and that developing construction cost estimates was not one of the specific purposes for which it was
prepared. While a contractor may gain important knowledge from a report prepared for another party, the contractor should discuss the
report with your consultant and perform the additional or alternative work believed necessary to obtain the data specifically
appropriate for construction cost estimating purposes. Some clients hold the mistaken impression that simply disclaiming
responsibility for the accuracy of subsurface information always insulates them from attendant liability. Providing the best available
information to contractors helps prevent costly construction problems and the adversarial attitudes that aggravate them to a
disproportionate scale.
READ RESPONSIBILITY CLAUSES CLOSELY.
Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is far less exact than other design
disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants. To help prevent this problem,
consultants have developed a number of clauses for use in their contracts, reports and other documents. These responsibility clauses
are not exculpatory clauses designed to transfer the consultant's liabilities to other parties; rather, they are definitive clauses that
identify where the consultant's responsibilities begin and end. Their use helps all parties involved recognize their individual
responsibilities and take appropriate action. Some of these definitive clauses are likely to appear in your report, and you are
encouraged to read them closely. Your consultant will be pleased to give full and frank answers to your questions.

The preceding paragraphs are based on information provided by the
ASFE/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland
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Lindom Company
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By:
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May 8, 2013

Mr. Christopher Atkinson
Lindom Company
420 East 3rd Street, Suite 906
Los Angeles, California 90013
RE:

PRELIMINARY GEOTECHNICAL REVIEW, PROPOSED IRWINDALE
SPEEDWAY REDEVELOPMENT, IRWINDALE, CALIFORNIA

Dear Mr. Atkinson:
We are pleased to submit this preliminary geotechnical review of the existing speedway property
located at 500 Speedway Drive. We met with you and Messrs. Michael Lock and Paul Hacunda
of J.R. Miller & Associates on site on April 30, 2013 to review conditions along the east, north,
and west portions of the speedway parcel. The initial site reconnaissance was coordinated
through James Van Beveren of Shannon & Wilson, who worked as the geotechnical engineer on
Irwindale Speedway project in 1998 while at LAW/Crandall and also reviewed this letter.
As part of our review, we were provided with a copy of the following report: Report of
Geotechnical Investigation, Proposed Speedway Facility, 13300 East Live Oak Avenue,
Irwindale, California, by Law/Crandall, dated March 10, 1998. We also reviewed J.R. Miller &
Associates letter dated May 3, 2013.
During our reconnaissance we performed a cursory observation of the existing support buildings
including the administration building, two concession/restroom buildings, maintenance and
driving school facility building, east maintenance building, and parking lot pavements. In
addition, we made a limited reconnaissance of the grandstand foundation connections.
Our professional services have been performed using that degree of care and skill ordinarily
exercised, under similar circumstances, by reputable geotechnical consultants practicing in this
or similar localities. No other warranty, express or implied, is made as to the professional advice
included in this letter.

664 WEST BROADWAY
GLENDALE, CALIFORNIA 91204-1008
818-543-4560 FAX: 818-543-4565
TDD 1-800-833-6388
www.shannonwilson.com
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Our review is discussed in greater detail in the following sections.
PROJECT BACKGROUND
We understand that the existing raceway property will be redeveloped into a proposed outlet mall
with a similar layout per the site map for the PARAGON Outlets in Livermore, California.
Based on the drawing provided, there will be approximately 600,000 square feet of building area.
While we have not seen site specific plans for the Irwindale site, we have assumed a similar size
and layout for the proposed project. You provided us with the Livermore Lease Plan of that site
during our reconnaissance. The proposed plan does not indicate specific building heights, but we
have assumed that the layout will follow typical outlet mall construction of single story retail
stores, possibly of steel frame or masonry construction. Therefore we have assumed that the
anticipated column loads would be in the range of up to about 100 kips and wall loads would be
on the order of 3 kips per lineal foot.
SCOPE OF SERVICES
Our services consisted of the following main tasks:


Review of existing geotechnical data from the report prepared by Law/Crandall dated
March 10, 1998.



Site reconnaissance on April 30, 2013 to observe the site conditions relative to potential
building and parking area pavement conditions.



Preparation of a letter summarizing our preliminary conclusions and observations
including site photos of the observed portions of the property.
EXISTING DEVELOPMENT

The existing development is composed of a NASCAR ½-mile asphalt-paved and banked
speedway with support buildings. Based on Google Earth, the property, including parking lots,
appears to be approximately 1,000 feet by 2,700 feet, and about 62 acres in area. The existing
site was originally used as an open pit mine for concrete aggregate, sand and gravel. It was
backfilled with construction debris and other landfill waste up to 200 feet deep, prior to the
development for the speedway (Law/Crandall, 1998). We understand the landfill was designated
for inert (i.e. non-decomposable) waste. The speedway was first opened in March 1999
(Wikipedia, 2013). Previous geotechnical work at the site includes reports by Law/Crandall
51-2-10276-001 L01 Rev/wp/ADY
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(1998) and Mission Geosciences (1997). According to J.R. Miller & Associates (JRM&A) the
support buildings completed for the speedway development are supported on reinforced concrete
mat foundations ranging from 18 inches to 24 inches thick.
LAW/CRANDALL RECOMMENDATIONS
In their investigation and report dated March 30, 1998, Law/Crandall found that the site was
underlain by approximately 200 feet of uncertified fill, consisting of soil and inert construction
waste. They recommended that if provisions could be made to tolerate and allow for future
settlement, the structures could be supported on reinforced concrete mat foundations underlain
by a blanket of rigid compacted fill. They discussed the potential for on-going settlement and
the need for continuing maintenance.
OBSERVATIONS
Grandstands
We observed the connection between the grandstand vertical supports and the foundation
elements at select locations (see photograph below). There was no obvious visual evidence of
cracks or fractures of the concrete foundations or concrete pavement surrounding the foundations
we observed.
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Photograph 1 – View of north-central grandstand leg and attachment to foundation pedestal.
View to northwest.

East Concessions Building
We observed the east concessions building’s four outer sides. There was minor distress at the
connection between the concrete pavement on the south side of the building and the concrete
apron extending out from the food service windows and eastern side of the building. We noted
evidence of grinding of the apron at specific points indicating vertical offset between the
pavement and building apron. We also noted the presence of methane observation well boxes
along the southern boundary of the building.
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Photograph 2 – View of east end of east refreshments building. View to west.

West Concessions Building
We observed all four sides of the west concessions building noting distress along the
pavement/apron joint on the south side of the building. In general, the building walls appear to
be intact, with no observed evidence of fractures or cracks extending from corners of door
frames or windows.
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Elevator
We briefly observed the base of the elevator tower building, which is connected to the
grandstands. We did not observe noticeable cracks or deformations in the ground area
surrounding the elevator. We were not able to observe the interior shaft.

Photograph 3 – Base of the grandstand elevator. View to the southwest.

East  Maintenance  “Swapmeet” Building
The east maintenance building is located east of Speedway Drive. Based on a conversation with
maintenance personnel, it is our understanding that this building was originally constructed

51-2-10276-001 L01 Rev/wp/ADY

51-1-10087-001

Mr. Christopher Atkinson
Lindom Company
May 8, 2013
Page 7 of 12

before the speedway (sometime prior to 1994 based on Google Earth imagery) and was covered
with concrete masonry unit (CMU) block during the speedway construction. It was reported that
this building functioned as the swapmeet headquarters.
During our site reconnaissance we noted some cracking of the concrete pavement on the west
side of the building near a grade/elevation change (see photograph below). Observation of the
south, east, and north walls of the building did not reveal obvious cracking of the CMU block
walls.

Photograph 4 – East maintenance (swapmeet) building, with indications of cracking along
pavement on southwest corner of building. View to north.
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Administration Building
We also observed the administration building located on the east end of the race track. A
number of small windows are located on the north side of the building and there were no cracks
observed extending from the windows. We also observed the eastern, southern and western
outside portions of the building. This building also appears to have been originally constructed
before the speedway (sometime prior to 1994 based on Google Earth imagery). There was a
very slight misalignment of a steel framed door on the south side of the building. There were no
apparent cracks extending from the door frame into the CMU blocks or mortar at this location.

Photograph 5 – View of east end of track fence and administration building in the distance.
Ticket windows are located on the north side of building. View to south.
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Maintenance and Driving School Facility Building
We observed the south and west sides of the maintenance and driving school facility building
located northwest of the speedway in the western parking lot area. In the areas observed, we did
not see cracks or fractures to the building extending from the corners of the doors or windows.
The higher vehicle maintenance doorways are covered by metal siding (see photograph below),
making indications of distress such as CMU block cracking or fracturing difficult to evaluate
during our reconnaissance; however, no cracking was observed.

Photograph 6 – View of the west side of the maintenance and driving school building.
Note top of building is covered by metal siding. View to east.
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West Parking Lot
We walked the west parking lot area between the west concessions building and maintenance
and driving school facility building and observed minor separation of the pavement along both
linear and irregular cracks up to approximately 2 inches in width. In some cases these cracks had
been filled with a tar-like substance. The cracks appeared to be separating in a horizontal
direction with little or no observable vertical offset. The linear cracks may have formed along
previous pavement joints or along utility trenches, and may be the result of asphalt shrinkage.
CONCLUSIONS
Existing Development
The concession buildings, administration office, and maintenance and driving school facility
buildings appear to be functioning with no observed distress to the walls or immediately adjacent
exterior floors. Indications of typical settlement distress such as cracks extending from window
or door opening corners were not readily observed during our site walk and reconnaissance.
There were indications of possible mortar replacement between CMU blocks in isolated
locations on the two concession buildings. It was not determined if the buildings or mat
foundations have rotated or tilted.
We noted minor indications of vertical offset in the pavement areas adjacent to the concession
buildings where the concrete pavement abuts the concrete building apron. The east maintenance
(swapmeet) building exhibited cracking of the pavement adjacent to the building. It is not clear
as to when this building was constructed or what type of foundation underlies the building.
Areal settlements may have occurred on site, but because of the spacing of the facilities, the
settlements may not be especially obvious.
Typical pavement distress included cracks up to approximately 2 inches wide, extending over 50
feet in length, were noted in the central, eastern and western parking lot areas. The cause of the
separations is not known at this time, but the deformation appeared to be related to horizontal
movement, as little vertical offset was noted.
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Future Development
Based on the observations made during our reconnaissance and experience with similar types of
projects in southern California, we have the following comments and recommendations:
1. Although it is our opinion that individual elements of the project could be designed to
accept the resulting settlement, the project should be discussed with the governing
building and safety agency to get their preliminary approval of the design as was done
with the speedway project.
2. The project should be designed with the assumption of long-term settlement. We believe
that if provisions are made for continuation of the settlement and on-going maintenance,
it is probable the proposed outlet mall buildings can be supported in a similar manner on
the existing fill assuming that similar mat type foundations are used, and that the building
loads are relatively light and evenly distributed. The building structures should be
designed to accommodate potential total and differential settlement, by physical
separation between mat foundation sections and building walls.
3. Utilities, including sewer and stormdrains should be designed to accommodate potential
settlement of the fill. Typical minimum gradients for water and waste flow should be
increased to accommodate potential settlement. Additional consideration should also be
given to using flexible utility connections at building entrances, as well as flexible
pavements.
4. Infiltration of storm water or surface landscape water should not be allowed into the
subsurface materials nearby or immediately adjacent to the proposed buildings as this
will increase the settlement. In addition, surface grades should be designed to promote
sheeting and drainage of water to off-site storm drains.
5. A methane consultant should be retained to provide recommendations addressing the
functioning of the existing methane observation wells.
6. A thorough geotechnical evaluation including subsurface explorations should be
completed for the proposed development to address site specific uses once a preliminary
design plan is completed for the property.

51-2-10276-001 L01 Rev/wp/ADY

51-1-10087-001

SHANNON & WILSON, INC.

Attachment to and part of Report 51-1-10087-001

Geotechnical and Environmental Consultants
Date: Dated:
May 8, 2013
To:
Lindom Company
Attn: Mr. Christopher Atkinson

Important Information About Your Geotechnical/Environmental Report
CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS.
Consultants prepare reports to meet the specific needs of specific individuals. A report prepared for a civil engineer may not be
adequate for a construction contractor or even another civil engineer. Unless indicated otherwise, your consultant prepared your report
expressly for you and expressly for the purposes you indicated. No one other than you should apply this report for its intended
purpose without first conferring with the consultant. No party should apply this report for any purpose other than that originally
contemplated without first conferring with the consultant.

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS.
A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a unique set of project-specific
factors. Depending on the project, these may include the general nature of the structure and property involved; its size and
configuration; its historical use and practice; the location of the structure on the site and its orientation; other improvements such as
access roads, parking lots, and underground utilities; and the additional risk created by scope-of-service limitations imposed by the
client. To help avoid costly problems, ask the consultant to evaluate how any factors that change subsequent to the date of the report
may affect the recommendations. Unless your consultant indicates otherwise, your report should not be used: (1) when the nature of
the proposed project is changed (for example, if an office building will be erected instead of a parking garage, or if a refrigerated
warehouse will be built instead of an unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation,
or configuration of the proposed project is altered; (3) when the location or orientation of the proposed project is modified; (4) when
there is a change of ownership; or (5) for application to an adjacent site. Consultants cannot accept responsibility for problems that
may occur if they are not consulted after factors, which were considered in the development of the report, have changed.

SUBSURFACE CONDITIONS CAN CHANGE.
Subsurface conditions may be affected as a result of natural processes or human activity. Because a geotechnical/environmental report
is based on conditions that existed at the time of subsurface exploration, construction decisions should not be based on a report whose
adequacy may have been affected by time. Ask the consultant to advise if additional tests are desirable before construction starts; for
example, groundwater conditions commonly vary seasonally.
Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater fluctuations may also
affect subsurface conditions and, thus, the continuing adequacy of a geotechnical/environmental report. The consultant should be kept
apprised of any such events, and should be consulted to determine if additional tests are necessary.

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS.
Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are taken. The data
were extrapolated by your consultant, who then applied judgment to render an opinion about overall subsurface conditions. The actual
interface between materials may be far more gradual or abrupt than your report indicates. Actual conditions in areas not sampled may
differ from those predicted in your report. While nothing can be done to prevent such situations, you and your consultant can work
together to help reduce their impacts. Retaining your consultant to observe subsurface construction operations can be particularly
beneficial in this respect.
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A REPORT'S CONCLUSIONS ARE PRELIMINARY.
The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that conditions
revealed through selective exploratory sampling are indicative of actual conditions throughout a site. Actual subsurface conditions can
be discerned only during earthwork; therefore, you should retain your consultant to observe actual conditions and to provide
conclusions. Only the consultant who prepared the report is fully familiar with the background information needed to determine
whether or not the report's recommendations based on those conclusions are valid and whether or not the contractor is abiding by
applicable recommendations. The consultant who developed your report cannot assume responsibility or liability for the adequacy of
the report's recommendations if another party is retained to observe construction.

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION.
Costly problems can occur when other design professionals develop their plans based on misinterpretation of a
geotechnical/environmental report. To help avoid these problems, the consultant should be retained to work with other project design
professionals to explain relevant geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of
their plans and specifications relative to these issues.

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE REPORT.
Final boring logs developed by the consultant are based on interpretation of field logs (assembled by site personnel), field test results,
and laboratory and/or office evaluation of field samples and data. Only final boring logs and data are customarily included in
geotechnical/environmental reports. These final logs should not, under any circumstances, be redrawn for inclusion in architectural or
other design drawings, because drafters may commit errors or omissions in the transfer process.
To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to the complete
geotechnical engineering/environmental report prepared or authorized for their use. If access is provided only to the report prepared
for you, you should advise contractors of the report's limitations, assuming that a contractor was not one of the specific persons for
whom the report was prepared, and that developing construction cost estimates was not one of the specific purposes for which it was
prepared. While a contractor may gain important knowledge from a report prepared for another party, the contractor should discuss the
report with your consultant and perform the additional or alternative work believed necessary to obtain the data specifically
appropriate for construction cost estimating purposes. Some clients hold the mistaken impression that simply disclaiming
responsibility for the accuracy of subsurface information always insulates them from attendant liability. Providing the best available
information to contractors helps prevent costly construction problems and the adversarial attitudes that aggravate them to a
disproportionate scale.

READ RESPONSIBILITY CLAUSES CLOSELY.
Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is far less exact than other design
disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants. To help prevent this problem,
consultants have developed a number of clauses for use in their contracts, reports and other documents. These responsibility clauses
are not exculpatory clauses designed to transfer the consultant's liabilities to other parties; rather, they are definitive clauses that
identify where the consultant's responsibilities begin and end. Their use helps all parties involved recognize their individual
responsibilities and take appropriate action. Some of these definitive clauses are likely to appear in your report, and you are
encouraged to read them closely. Your consultant will be pleased to give full and frank answers to your questions.

The preceding paragraphs are based on information provided by the
ASFE/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland
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