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Dear Mr. Duke:

Presented herewith in is our Geotechnical Engineering Report and Liquefaction Analysis for
the subject project. Our work was performed in accordance with the scope of work outlined
in our original proposal dated January 22, 2025.

This report presents the results of our field investigation, laboratory testing, along with our
engineering judgment, opinions, conclusions, and recommendations pertaining to the
proposed development.

It has been a pleasure to be of service to you on this project. Should you have any questions
regarding the contents of this report, or should you require additional information, please
contact the undersigned at (661) 273-9078.

Respectfully submitted,

BRUIN GEOTECHNICAL SERVICES, INC.
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Ryan B/ Duke, P.E.
RDD/mes
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GEOTECHNICAL ENGINEERING REPORT
WITH LIQUEFACTION ANALYSIS
PROPOSED PILOT TRUCK STOP

VICINITY OF AVENUE H AND 25TH STREET WEST
LANCASTER, LOS ANGELES COUNTY, CALIFORNIA
3114-012-029, 064 & -066

1.0 INTRODUCTION

This report presents the results of our geotechnical investigation performed by Bruin
Geotechnical Services, Inc. for the proposed commercial development at the subject site
based on discussions and preliminary site plans provided by the client. A Liquefaction
analysis is included and performed in accordance with Los Angeles County Liquefaction
Analysis Guidelines (P/BC 2020-151). This report is specific to the proposed commercial
development.

The purpose of this investigation was to evaluate the on-site subsurface soil conditions
relative to geotechnical engineering characteristics and to provide geotechnical
recommendations relative to proposed commercial development.

The scope of the authorized geotechnical investigation included the following tasks:

e Performing a site reconnaissance

e Conducting field subsurface exploration through soil borings and sampling
e Laboratory testing program of selected soil samples

e Performing engineering analyses of the data

e Preparing this Geotechnical Engineering Report with Liquefaction Analysis

This study also includes a review of published and unpublished literature and geotechnical
maps with respect to active and potentially active faults located in proximity to the site
which may have impact on the seismic design of the proposed structure.

2.0 SITE LOCATION AND DESCRIPTION

The subject site, identified as APN 3314-012-029, 3314-012-064 and 3314-012-066 and
herein after referred to as Site, is located at the southeast corner of 25t Street West and
Avenue H, in Lancaster, Los Angeles County, California. The irregular-shaped Site consists of
approximately 10.16 acres. The Site is located in a semi-developed area of Lancaster, with
commercial and residential developments in the vicinity of the subject site. The site is
bound by Antelope Valley Fairgrounds to the north, across Avenue H, vacant land in the

Bruin Geotechnical Services, Inc. May 20, 2025
Revised January 20, 2026



Duke Engineering-Pilot Truck Stop Job No.: 25-123

parcels to the west across 25t Street West, as well as across Avenue H-2 to the south and
in the parcel to the east.

At the time of our investigation, the Site vegetation consisted of sparse, low annual weeds
and brush. The Site topography is relatively flat and level with a general slope to the
southeast with drainage by sheet flow at approximately one to two (1-2) percent across the
Site and a one to two (1-2) foot high berm was observed around the perimeter of the
parcels. It appears the site had been previously graded to a relatively level condition. The
approximate elevation of the Site is approximately 2,312 feet above mean sea level. The
aforementioned site description is intended to be illustrative and is specifically not
intended for use as a legal description of the Site.

Access to the Site is from Avenue H-2 which is a paved road.

The general location of the subject site is shown on Figure 1.

3.0 PROPOSED GRADING AND CONSTRUCTION

Based on our review of the preliminary site plans and discussions, Bruin GSI understands
that the development will consist of a Pilot Truck Stop (truck and auto fueling station) ,
with an approximately 9,000 square foot building (travel center) with truck and auto fuel
pumps and canopies and a truck scale, and two (2)- 3,000 to 4,000 SF drive-thru restaurant
structures.

The proposed development also includes auto parking spaces, truck parking spaces, an
eight (8) lane diesel fuel pumps, and above and below ground fuel storage tanks and trash
enclosure.

We anticipate typical wood- or light gauge steel stud framing with conventional concrete
continuous and isolated foundations and slab-on-grade floors for the structures and deep
concrete cast-in-drilled-hole (CIDH) foundation for the canopies. No basements are
planned. We anticipate maximum structural loads of 2,000 pounds per lineal foot and 40
kips for deep CIDH foundations.

Exterior improvements are anticipated to include concrete flatwork, landscape and
hardscape areas, and asphalt-concrete and concrete pavement drive areas, as well as off-
site roadway improvements with curb & gutter and sidewalks. It is anticipated that the
drainage will consist of sloped surfaces to drainage swales, a box culvert along Avenue H to
an approved area. The proposed structures will be connected to a public sewer system and
existing utilities lines from the street.

Bruin Geotechnical Services, Inc. May 20, 2025
Revised January 20, 2026
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Due to the relatively flat topography, it appears the proposed earthwork will be minimal
and consist of conventional cut and fill methods to grade the Site. However, the Site is
located within a flood zone and it appears that imported soil will be necessary to raise site
grades. Anticipated maximum slope heights of approximately one to three (1-3) feet are
anticipated to achieve design grades.

4.0 DOCUMENT REVIEW

Based on the site location, a review of the California Department of Conservation Seismic
Hazard Zone Report for the Lancaster West 7.5-Minute Quadrangle (2005) was utilized for
the liquefaction analysis. Historic documents were also accessed for research, including the
United States Geologic Survey Topographic Map of Lancaster West Quadrangle, California,
Los Angeles Co., 7.5 Minute Series (1974).

California Geological Survey Seismic Hazard Report for Lancaster West 7.5 Minute
Quadrangle (2005)

Saturation is required for liquefaction, and the liquefaction susceptibility of a soil varies
with the depth to ground water. Very shallow ground water increases the susceptibility to
liquefaction (soil is more likely to liquefy). Soils that lack resistance (susceptible soils)
typically are saturated, loose and sandy. Soils resistant to liquefaction include all soil types
that are dry, cohesive, or sufficiently dense.

Depth to groundwater is analyzed in the referenced Lancaster West Seismic Hazard Report.
Areas most susceptible to liquefaction include the units listed in the table below along with
groundwater shallower than forty (40) feet. During an earthquake, dramatic fluctuations in
groundwater may occur. Due to human activities (farming, water pumping, etc.) and
natural processes, the groundwater level during an earthquake event is unpredictable.

For these reasons, the maximum historic groundwater level was used for evaluating
liguefaction potential. Figure 2a shows the project location in respect to Plate 1.2 from the
referenced Seismic Hazards Report (2005). The historic high groundwater was estimated to
be one hundred to one-hundred fifty (100-150) feet.

Based on review of the USGS Topographic Map (1974), the previous presence of a pond
was identified on the Site, covering the entire east portion of the site and extending to the
northwest. Figure 2b shows the location of the pond in relation to the Site. Based on the
current level site condition, it appears that the pond was backfilled and the site was graded
to its current elevation.

Bruin Geotechnical Services, Inc. May 20, 2025
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Geologic units that are likely to liquefy include alluvial and fluvial sedimentary deposits and
artificial fill with deposits containing saturated and loose sandy and silty soils being the
most susceptible. Table 1.2 from the report showing Liquefaction Susceptibility is

presented below.

Geologic Map Unit Material Type Consistency Age Liguefaction
Susceptibility*
stream channel, | medium to coarse sand | very loose latest high
wash (Qsc) and gravel Holocene
sand dune (Qsd) sand very loose Holocene & high
late
Pleistocene
overbank, sheet flood| sand, gravel, & silt Loose Holocene & high
(Q7) late
Pleistocene
alluvial fan, sand, gravel, & silt | loose to dense | Holocene & | high to moderate

overbank, sheet flood

(Q6)

late
Pleistocene

alluvial fan w/ sand and silt w/up to | loose to very | Holocene & high to low
secondary carbonate 10" thick zone of dense late
(Quca) calcium carbonate Pleistocene
cement
playa deposits (Qpl) sand, silt, clay loose to dense | Holocene & high to low
late
Pleistocene
alluvial fan (Q4) gravel, sand, silt, clay Dense Pleistocene low
alluvial fan (Q3) gravel, sand, silt, clay Dense Pleistocene low

*when saturated

Table 1.2 Quaternary Map Units used in the Lancaster West 7.5-Minute
Quadrangle and Their Geotechnical Characteristics and Liquefaction Susceptibility
(excerpt from CGS Seismic Hazards Report 2005).

The Subject Site is mapped within the quadrangle with units described as Quaternary playa
deposits (Qpl), which are defined as compact lacustrine silt and clay with minor loose well-
sorted sand and fine gravel, with units in the Lancaster West Quadrangle deposits
containing significant amounts of loose sand and silt. In the Lancaster West Quadrangle,
the presence of calcium carbonate is usually limited to a zone extending between five (5)
and fifteen (15) feet in depth.

Figure 3 shows the project location in respect to Figure 3.4 in the referenced Seismic
Hazards Report (2005). The magnitude of the “predominant earthquake” in respect to the
alluvial site conditions is 7.8 Mw. A more accurate magnitude using the USGS Unified
Hazard tool (https://earthquake.usgs.gov/hazards/interactive/) is discussed in the
Methodology section of this report.

There was no evidence found of documented historical liquefaction or paleoseismic
liguefaction in the Lancaster West 7.5 Minute Quadrangle in the CGS Seismic Hazard report
(2005).

5.0 GEOTECHNICAL INVESTIGATION

Bruin Geotechnical Services, Inc. May 20, 2025
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The geotechnical investigation included a field subsurface exploration program and a
laboratory testing program on soil samples collected. These programs were performed in
accordance with our proposal for Geotechnical Investigation Report dated January 22,
2025. The scope of work did not include environmental assessment or investigation for the
presence or absence of hazardous substances or toxic materials in structures, soil, surface
water, groundwater, or air, below or around the site. The field subsurface exploration and
laboratory testing programs are described below.

5.1 Field Exploration Program

A site reconnaissance was made by our representative prior to instigating the field
exploration program. The Site was observed, and boundaries roughly located for
purposes of underground utility locating. As required by law, Bruin GSI contacted
Underground Service Alert (one-call notification service) to attain underground
utility marking and clearance, a minimum of 72 hours prior to performing the field
subsurface investigation.

The field exploration program was initiated on February 21, 2022, under the
technical supervision of our engineer. A total of nine (9) exploratory borings were
drilled using a CME 75 drill rig with eight (8) inch hollow stem auger in accordance
with generally accepted geotechnical exploration procedures (ASTM D 1452). The
borings were advanced to maximum depths of fifty (50) feet below ground surface
(bgs). The approximate locations of the borings within the area of the proposed
construction were determined by sighting and pacing from existing site
improvements, such as streets, and should be only considered accurate to the
degree implied by the method used. The borings locations are shown on Figure 4.

Soil samples were obtained at various depth intervals, consisting of relatively
undisturbed brass ring samples (Modified California split-spoon sampler) and
Standard Penetration Test (SPT) samples driven by a 140-pound hammer falling 30
inches. After seating of the sampler, the number of blows required to drive the
sampler one foot was recorded in six (6) inch increments, in general accordance
with procedures presented in ASTM D 1586.

Bulk samples were also collected at various depths from auger cuttings during
drilling and represent a mixture of soils within the noted depths. The soil samples
were returned to the laboratory for analysis and testing.

Final boring logs presented in Appendix A are Bruin GSI’s interpretation of the field
logs prepared by our representative during drilling, as well as laboratory test
results. The stratification lines represent approximate boundaries between soil
types. The actual soil transitions may be gradual.
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