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Lewis Management Corporation

1156 North Mountain Avenue
Upland, California 91786

Attention: Mr. Glen Crosby, Vice President Regional Planned Communities

Subject: Fault Rupture Hazard Investigation
Proposed Residential Development
1515 Walnut Grove Avenue
Rosemead, Los Angeles County, California

Per our July 12, 2023 and July 26, 2023 (Revised March 12, 2024) proposals, authorized
on January 19, 2024 and March 21, 2024; Leighton Consulting, Inc. (Leighton) presents
the results of our fault hazard investigation of the Alhambra Wash / East Montebello Fault
for the subject project in support of the proposed residential development, located at 1515
Walnut Grove Avenue in the City of Rosemead, California.

California law (Alquist-Priolo Earthquake Fault Zoning Act, Chapter 7.5, Div. 2, California
Public Resources Code (AP Act) prohibit the location of developments and structures for
human occupancy (2,000 person-hours per year) across the trace of active faults making
the acquired information from these studies crucial to planning and construction of new
developments. Locating active faults is normally done early in the planning process so
building constraints (setback or no build zones) can be established. Alternative
approaches to development planning are permitted under the AP Act and can include
green belts, parkways, roads and parking lots.

The fault classification criteria adopted by the California Geological Survey, formerly the
California Division of Mines and Geology, defines Earthquake Fault Zones (CGS, 2018)
along Holocene-active or pre-Holocene faults. In general, CGS defines a Holocene-
active fault is one that has had surface displacement within Holocene time (11,700 years).
A pre-Holocene fault whose recency of past movement is older than 11,700 years is not
considered active per State of California current definition.

Review of the Earthquake Zones of Required Investigation for the EI Monte Quadrangle
indicate this site is located within a currently designated overlapping Earthquake Fault
and Liquefaction Zone (CGS, 2017). Herein we address only the Earthquake Fault Zone
as mitigation methods differ for each zone, i.e. AP Act only allows avoidance while the
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Seismic Hazard Mapping Act allows mitigation through geotechnical engineering design.
Liquefaction related analysis is provided under separate cover (Leighton, 2024).
However, based on the findings and interpretations from our subsurface explorations, no
Holocene-active faults are present within the limits of our exploration at the site because
the deeper sediments exposed are older than the 11,700 years and are not impacted by
fault activity. Therefore, we conclude that the faults as previously mapped through the
site are shown to be overlain by undeformed pre-Holocene age sediments, and as such
pose no significant planning constraints under the AP Act. A minor exception exists in
the northeastern and southwestern site corners, which, were not cleared beyond the limits
of the investigation due to utility conflicts. As a result, a no build zone of 15 feet in a trend
N46°W are recommended in these areas unless subsequent investigations are performed
and yield similar results, see Plate 1, Exploration Map.

Specific recommendations for site grading, foundations, and other geotechnical aspects
of the project are presented under separate cover (Leighton, 2024).

We appreciate this opportunity to be of service. If you have any questions regarding this
report or if we can be of further service, please call us at your convenience at
, directly at the phone extensions or e-mail addresses listed below:

Respectfully submitted,
LEIGHTON CONSULTING, INC.

an KALIE M. DUCCINI
No. 10086

Kalie Duccini, PG 10086

Project Geologist
Ext 4245; kduccini@leightongroup.com

Joe Roe, PG, CEG 2456

Senior Principal Geologist
Ext 4263; jroe@leightongroup.com
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1.0

1.1 Executive Summary

Figure 4b in FER-222-Fault locations based on
aerial photo interpretation, tonal and vegetation
lineaments; El Monte Quadrangle, red box
denotes location at 1515 Walnut Grove Avenue

INTRODUCTION

This report presents the results of our fault
hazard investigation for the mapped faults
shown on Figure 4b in FER-222 (Treiman,
J.A., 1991), adjacent image, located at
1515 Walnut Grove Avenue, Rosemead,
California, see Figure 1A, Site Location
Map. The “Alhambra Wash Fault’ has been
mapped at the northeast margin of the
Montebello Hills and has been interpreted
as a steeply northeast dipping fault forming
the eastern boundary of the Montebello Oil

N | Field (CDOG, 1961) and referred to by

name in FER 222 (Treiman, 1991). This
fault has been mapped by Bullard and
Lettis (1993) postulating it as the extension
of the Whittier Fault noting this concept on
Figure 12 in their report (Bullard and Lettis,

=) 1993). This feature is also referred to by

I 2 + . df® ‘-.\
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] the United States Geological
1 (2017) as the “East Montebello Fault”. The
B fault
%1 locations (+45 feet) by each geologist (see
il References) but they all show features

Plate 1, Bullard and Lettis (1993) red box
denotes location at 1515 Walnut Grove Avenue.
Tick marks on escarpment denote down. See
Figure 5 in this report for larger view.

consultants during the course of the
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has been mapped in different

interpreted as fault related trending roughly

1 N39°W to N47°W through the site (Plate 1).

] Fault investigations have been performed
1 by others (SCEC Study, Gath et al., 1994;
’ Ehlig, 1999; Hushmand and Associates,
"f""'l; 2002, and PML, 2008) on properties north
2 of this site to determine if lineaments and
2 topographic irregularities are caused by

active faulting or erosional processes along
one or more strands of the Alhambra Wash
fault. As a result of interpretations made by
investigations (specifically Hushmand and
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Associates, 2002), setbacks from strands interpreted to be Holocene active were
recommended and established on properties north of this site where faults were
observed in the fault trenches. These setbacks did not extend to the southern
boundary (northern property line of this site). State law requires a special fault
hazard investigation to ensure that projects with habitable structures are not
constructed across the surface trace of Holocene active faults.

Our fault investigation was oriented in transects roughly perpendicular, or as near
to perpendicular as feasible based on site constraints, to the trend of the mapped
faults (Plate 1) to screen the entire site using continuous core borings (CCB-1
through CCB-6), Cone Penetrometer Test (CPT-1 through CPT-49) soundings,
cross section interpretations (Transects 1, 2 and 2A) coupled with excavating and
logging four (4) fault trenches FT-1 through FT-4 (Plate 1) ranging in depth from
approximately 15 to 25 feet deep. The borings and CPTs were plotted onto cross
sections (transects) and sedimentary layers were correlated from probe to probe.
Supplemental borings (CCB-7 and CCB-8) were drilled to attempt to refine key
correlation questions. Where there were correlation inconsistencies remaining, a
fault was interpreted and trench excavated or additional core borings added,
except for the northeast and southwest corners, the transects were adequate to
refute the presence of a Holocene-active fault.

Those locations where faults could still be interpreted were then trenched to
attempt to expose the fault and/or the stratigraphic anomaly and thereby
understand the cause of the anomaly. The trenches (FT-1 through FT-4)
excavated for this study were cumulatively 367 feet long and up to 25 feet deep,
ramped on one end and benched so as to not require shoring, with the exception
of FT-1, which was shored with hydraulic trench shoring for safety.

If the sediments were not offset by a fault across the trench, then it could be
concluded that the fault(s) was inactive or not present and would pose no
constraints to the future development plans. However, if sediments were displaced
across a fault(s), we would then trace the fault upwards through the overlying
sediments and surface soil horizons and attempt to make a determination as to the
age of the most recent faulting event. If it could be demonstrated that the most
recent event was older than the State of California-defined 11,700 years, the fault
could be concluded as inactive (pre-Holocene). If the fault was determined to be
younger than 11,700 years (Holocene active), it would then pose a planning
constraint, and more focused trenches or borings would be required to precisely
locate the fault(s) across the site and define appropriate setback zones.
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Our investigation has shown that none of the previously mapped FER-222 faults
were interpreted in the transects or encountered in the trenches. The stratigraphy
of the trenches (FT-1 through FT-4) demonstrated that the FER-222 Figure 4b
(Treiman, 1991) faults mapped through the site did not affect sediments in the
trench to a depth of 25 feet in the trenches and deeper as correlated across the
transects in the CPT’s and CCB’s. Instead, the anomalies have been interpreted
to be the result of channel cutting and filling by the fluvial systems, and while it
might have been originally controlled by an underlying fault in the geologic past,
none of the exposed sediments were themselves deformed by fault offset to the
full depth of the trenches, which takes us back in time to the Pleistocene.

Mapping and geomorphic interpretation combined with C'* radiocarbon dating of
the sediment exposures suggests Holocene to late Pleistocene incision and scour
occurred in older terrace material primarily from regional flood events on the Rio
Hondo and San Gabriel Rivers, Alhambra Wash and the southeasterly flowing
stream emanating from the Portero Grande Valley located along the northeast
margin of the Montebello Hills Fold. Deposition occurred as these flood events
waned in velocity accentuated by northwest to southeast trending flows from the
Alhambra Wash interpreted to account for the variation in ages from early
Holocene to late Pleistocene age packages as exposed in the trenches.

Lateral continuity of sediment packages below the erosional escarpment
(unconformity) observed and interpreted in the Quaternary deposits onsite fit this
erosion model. Therefore, the Alhambra Wash Fault (AWF), although expressed
locally in the topography of the Montebello Hills, and as previously mapped through
the site, are shown to be overlain by undeformed pre-Holocene (Pleistocene)
sediments at this site. Therefore, based on this interpretation, supported by the
data, tectonic origin is not the only possible interpretation for formation of
lineaments observed in aerial images (FER-222) or for formation of topographic
scarps in the Alhambra Wash study area and, as such, pose no significant
development planning constraints under the Alquist-Priolo Earthquake Fault
Zoning Act.

Site Description and Proposed Development

The site is currently occupied by a 4-story office building on the east and an
associated parking lot on the west. Drive aisles on the property are present to the
north, south and east. Walnut Grove Avenue is present to the east, residential
development to west, commercial office development to the north, and a private
university campus to the south. Review of historical aerial imagery indicates the
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site was vacant in 1948. A small creek drained east-west across the center of the
property, believed to have originated in the Portero Grande Valley, a gap in the
Montebello Hills to the west of the site. Between 1948 and 1980 the site remained
mostly vacant, although several small structures appear present in the north
portion of the site. Per the Los Angeles County Assessor online portal
(https://portal.assessor.lacounty.gov/mapsearch), by 1983 the existing office
building had been constructed.

Based on review of the plan Rosemead Concept Site Plan Lewis Management
Corporation Rosemead, California, prepared by Woodley Architectural Group Inc.,
dated November 23, 2023, Scale 1"=40’, we understand the 9.28-acre site is
planned (subject to change) for 178 3-story residential units with garages all at
grade. Access to the development will be provided along the east side at two
locations fronting Walnut Grove Avenue. Ancillary improvements to include
drainage, utility infrastructure, hardscape, landscape, drive aisles and uncovered
parking areas.

Project Scope and Purpose

This report presents the results of our fault hazard investigation for the mapped
faults in FER-222 (Treiman, J.A., 1991) located at 1515 Walnut Grove Avenue,
Rosemead, California (site). The fault locations as shown on Figure 4b in FER-22
were reportedly based on tonal and vegetation lineaments from aerial photo
review, the contacts of which are dashed where the author is unclear (less defined)
to their location and as such the faults may not be present where mapped. More
specifically, this study falls entirely within the 7.5 Minute Series El Monte
Quadrangle focused in a low-lying area of relatively flat, gently north-dipping fluvial
and alluvial terrain bordered by the Montebello Hills on the west and south, see
Figure 1B, Regional Physiographic and Fault Map for a broader view of the tectonic
framework of the southern California region in relation to the site vicinity.

The purpose of this investigation was to evaluate the risk of surface fault rupture
from the Alhambra Wash-East Montebello Fault (AWEMF) as mapped across the
site planned for residential development. The AWEMF is considered by others to
be an extension of the Whittier Fault system (Wright, 1987) and its connection is
concealed below thick accumulations of fluvial sediments. However, the City of
Rosemead identifies and simplifies this local segment as a single fault strand on
Figure 5.2 and a segmented en échelon strand on Figure 5.3 in the Public Safety
Element (January, 2022) querying its existence to the southeast below sediments
of the Rio Hondo River floodplain. According to interpretations made by the

Leighton
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California Division of Oil and Gas (1961) this fault as mapped along the Alhambra
Wash is coincident with the northeast margin of the Montebello Hills (prior to
human-made fill placement) and may be the same as the steeply northeast dipping
fault that forms the eastern boundary of the East Montebello Oil Field. For
purposes of this report, given the previous work in this area and the City of
Rosemead’s Public Safety Element, it is appropriate to refer to the fault as the
Alhambra Wash-East Montebello Fault, shortened herein as the Alhambra Wash
fault (AWF).

Whittier Fault: The Whittier Fault is a prominent structural feature of the Los
Angeles Basin occurring along a northwest trending zone of sub parallel en
échelon north dipping fault structures. The right lateral strike slip Whitter fault, from
the split near the Santa Ana River at the Riverside/Orange County line has been
mapped locally for about 19 miles (32 km) along the southwest margin of the
Puente Hills. Further northwest, across the Whittier Narrows adjacent the north
slope of the Montebello Hills the fault is termed the East Montebello fault (USGS,
2017), see Figure 2, Regional Geologic Map for site location and surrounding
geologic faulted terrain. Prior California Division of Mines and Geology evaluations
of the Whitter Fault provided in Fault Evaluation Report (FER) 41, dated December
12, 1977 (Smith, D., 1977) were supplemented by the California Division of Mines
and Geology in Fault Evaluation Report (Hart, E.W., April 20, 1979), which, in 1980
resulted in establishment of an AP Zone in Orange County due in part to age dating
and fault trenching in the Prado Dam area by Leighton and Associates. Work in
FER-222 (Treiman, 1991) resulted in an AP Zone being established at this site,
see Figure 3, Alquist-Priolo Earthquake Fault Zone.

This fault investigation consisted of continuous core borings (CCB-1 through CCB-
8), Cone Penetrometer Test (CPT-1 through CPT-49) soundings, cross section
interpretations coupled with excavating and logging four (4) fault trenches FT-1
through FT-4 (Plate 1) ranging in depth from approximately 15 to 25 feet deep. The
trenches were ramped at one end and benched, so as to not require shoring, with
the exception of FT-1 (shored for safety). At the conclusion of our trenching for
each segment, the City geologist visited the trench exposures on three separate
occasions, see Plate 2, Cross Sections for Transects T1, T2 and T2A. Upon
completion of the study and City review, the fault trenches were backfilled and
compacted and the study area restored to about pre-study conditions. Three
phases of investigations were completed to develop conclusions about the general
fault environment and fault activity around the site.

Leighton
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The scope of this geotechnical exploration was based on discussions with the city
reviewer Mrs. Tania Gonzalez, our onsite meeting on June 22, 2023, review of the
geologic and geotechnical documents (References), and our experience. The
scope of work was conducted in three (3) phases with interpretation and
presentation of data at the end of each phase to the city reviewer.

The main elements of our investigation included the following tasks:

Background Review — Reviewing existing geologic maps, Fault Evaluation
Reports and Utility Maps to determine the previously mapped or inferred
boundaries between terrace deposits, uplifted bedrock of the Montebello Hills
and fluvial sediments, inferred fault locations and onsite utility location.
Documents reviewed in preparation of this report are listed in the References
at the end of text. The inferred fault locations from FER-222 compiled by the
United States Geological Survey (USGS, 2017) are shown overlying 1938
aerial imagery, and on Plate 1, Exploration Map and Figure 4, 1938
Orthomosaic and Alquist Priolo Fault Zones. Aerial photo review has been done
by others in the past and interpretations by past consultants of tonal or
vegetation lineaments and linear terraces resulted in fault traces being dashed
on maps. Reinterpretation of lineaments or suspect fault traces in aerial
imagery was not performed for this study; rather, we use aerial imagery to
present the locations of inferred faults to supplement illustrations in this report.

Health and Safety Workplan: Prepared a site workplan, health and safety
plan, and confined space plan for delineation of scheduled drilling/trenching
activities at the site. The workplan included a proposed excavation plan
showing our proposed drilling and excavations outlining in detail how the
project would be conducted and who will work where. The health and safety
plan described a specific chain of command identifying lines of authority,
responsibility, and communication as it pertains to the health and safety
functions at the site in compliance with 29 CFR 1910.120. The confined space
plan complied with the requirements of OSHA'’s Confined Space Standard, 29
CFR 1910.146 with respect to activities conducted in confined spaces, i.e.
trenches.

Phase 1 — Cone Penetrometer Testing and MASW Survey: The initial phase
of investigation was performed in February of 2024, and consisted of forty-nine
(49) cone penetrometer test soundings (CPTs; designated CPT-1 through
CPT-49) over three transects to depths ranging from approximately 38 to 50
feet below ground surface (bgs). The purpose of CPT exploration was to obtain

Leighton
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a continuous profile of subsurface soils across multiple transects at the site in
order to correlate individual soil layers (Plate 2). CPT logs are included in
Appendix A, Cone Penetrometer Test Logs and Report. Overlapping coverage
afforded by these three transects are shown on Plate 1.

Phase 2 — Continuous Core Borings: Continuous core borings were
strategically placed with the goal of evaluating potential anomalies identified
between CPT locations. As part of this phase of fault hazard assessment, we
advanced eight (8) continuous core borings (CCB-1 through CCB-8) to depths
of approximately 50 feet bgs. Core borings and photographs of each core are
included in Appendix B, Continuous Core Boring Logs and Photographs. Core
borings were integrated into the cross sections as shown on Plate 2. Details of
orientation, length and coverage from CPT’'s and CCB’s are shown in Table

below.
penstrometer Test | Sontinuous Core
Soundings (CPT’s)
Transect 1; 465 feet N35°E CPT’'s 1to023 CCB'’s 1 through 4
Transect 2, 390 feet N84°E CPT’s 24-40 CCB'’s 5 through 8
Transect 2A; 205 feet N84°E CPT's 41-49 CPT’s only

Phase 3: Exploratory Fault Trenching - Leighton directed the excavation of
four (4) northeast-oriented exploratory fault trenches (FT-1 through FT-4), using
a track-mounted excavator and 36-inch wide bucket. The trenches spanned the
areas of subsurface anomalies interpreted during earlier phases of this study
(Plate 1). The fault trench logs and photo mosaic produced as part of this
investigation are presented on Plates 3A through 3D, Logs and Photo Mosaics
of Fault Trenches. Fault trenches are integrated into the interpreted subsurface
profiles presented on Plate 2.

Radiocarbon Age Dating— Leighton collected and submitted for dating by
Beta Analytic two charcoal samples obtained from the continuous core borings
CCB-3 and CCB-6. The results are presented in Appendix C, Radiocarbon
Dating Analysis Report.

City of Rosemead Review — A City of Rosemead geologist visited the site
upon the completion of cleaning and logging of each trench.

Leighton
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Trench Backfilling — After completion of logging by Leighton geologists and
review by the City of Rosemead, the trench was backfilled with previously
excavated soils placed in loose lifts and compacted to a minimum of 90%
relative compaction as determined by proctor testing. Observation and field
evaluation of the backfill placement and compaction was provided during this
investigation. The trenches were completed at the surface with compacted
miscellaneous base to provide a temporary surface suitable for vehicle traffic
and to prevent soil runoff into on-site drainage systems. The field density test
results are included in Appendix D, Field Density Test Results.

Report Preparation - Preparation of this report presenting a summary of our
findings, conclusions and recommendation. The report is signed by California
licensed Certified Engineering Geologist (CEG) and Professional Geologist
(PG) who were actively involved in the trench siting, excavation, review and
reconnaissance with the City of Rosemead geologist. All observations were
documented and plotted on Plates 2 through 3A-3E, and radiocarbon age is
presented in Appendix C.

Leighto
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2.0 FIELD METHODOLOGY

Cone Penetrometer Testing

Evaluation of stratigraphy using Cone Penetrometer Testing (CPT) as a means of
identifying major faults is a common practice and an accepted method by the
California Geological Survey (CGS, 2018). The major application of the CPT is for
soil profiling and classification. Typically, the cone resistance, (q:) is high in sands
and low in clays, and the friction ratio (R~=fs/q) is low in sands and high in clays.
CPT classification charts provide a guide to the mechanical characteristic of the
soil behavior type (SBT). Since both the penetration resistance and sleeve friction
increase with depth due to the increase in effective overburden stress, the CPT
data requires normalization (performed for this study) for overburden stress for
very shallow or very deep soundings.

This phase of investigation (Phase 1) was performed in February of 2024, and
consisted of advancing forty-nine (49) cone penetrometer test soundings (CPTs;
designated CPT-1 through CPT-49) to depths ranging from approximately 38 to 50
feet below ground surface (bgs). The CPTs were located along three transects
(T1, T2 and T2A). The first transect (T1) is oriented N35°E, roughly perpendicular
to the average strike of the three mapped splays of the AWF system (average
strike N43°W). Transects T2 and T2A were situated along the northern property
line, are oriented N84°E, and overlap by approximately 70 feet (between CPT-37
to CPT-40 in T2, and CPT-49 to CPT-43 in T2A). The CPT locations and number
designations are shown on attached Plate 1, Exploration Location Map. CPT
profile logs and report are attached in Appendix A. Our interpretation of subsurface
geology from these three transects are provided on Plate 2. Initially, the surface
profile was generated using ZipLevel™ and direct measurement from each
exploration in tenths of a foot. To reduce any error manually introduced in the field
and provide a more accurate alignment profile and boring location, aerial
photographs and high-precision GPS control points were used to create a detailed
ground surface elevation model. Initially, the elevation model was generated from
aerial imagery of the site. The GPS control points were surveyed using a Trimble
GeoExplorer 7X device, with 48 points collected to align and enhance the accuracy
of the drone-based elevation model. The resulting model achieved an accuracy of
better than 10mm (or 1/2 inch), verified through post-processing with Trimble
Pathfinder Office software (version 5.9).

Leighton
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MASW

During Phase 1 of this study, we performed a geophysical survey to evaluate
seismic site class and to develop a shear wave velocity profile within the
subsurface materials. This scope of work consisted of conducting five (5) seismic
shear wave surveys utilizing Multi-Channel Analysis of Surface Waves (MASW)
methods. The MASW survey generates surface waves utilizing a hammer and
plate (shot), and processed data is used to create a two-dimensional color gradient
model indicating variations in shear wave velocities that can be correlated to
subsurface stratigraphy. It was intended that these transects would be helpful to
the identification (or absence) of possible fault locations. Due to multiple concerns
with the quality of MASW data collected and the product presented, it is our
professional opinion that the results of the MASW surveys could not be relied upon
for their intended purpose of fault screening and were therefore not considered in
our interpretations during this investigation nor presented in this study.

Continuous Core Borings

Continuous core borings were strategically placed with the goal of evaluating
potential anomalies identified between CPT locations. As part of this phase of fault
hazard assessment (Phase 2), we advanced eight (8) continuous core borings
(CCB-1 through CCB-8) to depths of approximately 50 feet bgs between February
14 and March 18, 2024. The continuous core borings were located adjacent to
CPTs, on either side of the zones identified as having potential stratigraphic
anomalies along transect T1 (CCB-1 through CCB-4) and the western end of
transect T2 (CCB-5 through CCB-8).

The subcontracted driller used a hollow stem auger system equipped with a 5-foot
long, 3-inch wide, continuous core barrel to collect cores samples. Core recovery
was generally good in all holes and recovery in most intervals exceeded 90%,
except where noted on the logs. Core runs were hand scraped to remove the rind
of disturbed material then logged by a professional geologist. Continuous core
samples were stored in boxes for further review and photo documentation
(Appendix B). Correlation was performed by laying out the recovered cores side
by side, where they were convenient to the City Geologist to review, and where
correlation from core to core was based on grain size, color, texture, buried argillic
horizons and the thickness of the stratigraphic units or soil horizons. Thin
laminations and fining upward sequences were used as distinctive markers that
aided our correlation of units from core boring to core boring. Photos of the core
borings are included in Appendix B, Continuous Core Boring Logs and Core
Photographs. The boring locations are shown on Plate 1, Exploration Location
Map.
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Exploratory Fault Trenching

During Phase 3 of this investigation, conducted from March 25 to May 20, 2024,
Leighton directed the excavation of four (4) northeast-oriented exploratory fault
trenches (FT-1 through FT-4), using a track-mounted excavator and 36-inch wide
bucket. The trenches spanned the areas of subsurface anomalies interpreted
during earlier phases of this study, and were oriented roughly perpendicular to the
three fault splays mapped through the site FER-222 (Treiman, J.A., 1991). The
USGS Fault and Fold Database (Bryant, W.A., 2017) compiled the work of Treiman
(1991), however the location of those FER-222 faults differs slightly from compiled
USGS 2017 locations when georeferenced onto our Plate 1. For purposes of this
report we show all fault locations, however it should not be construed that five
separate fault strands have been mapped on this site. The trenches were
stepped/benched in 5-foot vertical intervals and tailings were temporarily stockpiled
adjacent to the trenches.

Trench FT-1 was excavated to a total length of approximately 40 feet, a width of
30 feet, and approximately 13 feet in depth. The trench sidewalls were laid back
at approximately 1.5:1 from top-of-trench to approximately 8 feet in depth on the
north, east and west, with a vertical south wall, and shoring in lower segment in
order to provide safe working conditions. Trench FT-2 was approximately 107 feet
long, 50 feet wide, and between 20 and 23 feet deep; FT3 and FT-4 were
connected via a curvilinear junction for a total excavated length of 230 feet, a width
of approximately 50 feet, and a total depth of 19.5 feet at FT-3, deepening to 25
feet at the northeastern end of FT-4.

A team of geologists prepared the west trench walls of each trench for logging and
photographic documentation by removing excavator smear and gouge marks,
using various trowels, shovels and other hand-held digging tools. A system of
linear stations (Sta.) were painted along the walls, using a series of string lines.
The geologists prepared a detailed log of each trench at a scale of 1-inch equals
5 feet. The logs and paired trench mosaics are presented on attached Plates 3A
through 3D, Trench Log FT-1 through Trench Log FT-4. The approximate trench
locations are shown on Plate 1, Exploration Location Map. Subsurface
interpretations from site specific data are presented on Plate 2, Cross Sections for
Transects T1, T2 and T2A with the trenches inserted into the section for reference
and to aid in interpretation of stratigraphy.
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Leighton



Fault Rupture Hazard Investigation 1515 Walnut Grove Avenue, Rosemead 14030.001

3.1

Leighton

3.0 GEOLOGIC FINDINGS

Background Review

1994, A Paleoseismic Investigation at the Northern Terminus of the Whittier
Fault in the Whittier Narrows Area, Rosemead, California, Technical Report
to the Southern California Earthquake Center; Gath, E.M., Gonzalez, T.,
Drumm, P.L., and Buchiarelli, P., dated May 18, 1994: The purpose of this report
was to investigate the structural kinematics of the Whittier Narrows fault system
through three-dimensional fault trenching of a prominent topographic escarpment
first identified as a possible fault scarp by Bullard and Lettis (1993). The site is
located immediately north of 1515 Walnut Grove Avenue bound by Walnut Grove
Avenue, Rush Street and Delta Street in the city of Rosemead. The eleven (11)
trench study was unable to resolve physical relationships between the subsurface
East Montebello Fault/Whittier Extension fault of Wright (1991) modeled as oblique
right lateral fault and the escarpment features investigated by Treiman (1991).
Although a fault interpretation was preferred due to observations from fault
trenches T-1, T-2 and T-3 of this study, it is reported that tectonic origin is not the
only possible interpretation for the formation of small topographic scarps in the
Alhambra Wash study area. Scarps could have been created by fluvial erosion,
subsidence fissuring due to groundwater withdrawal, terrace tread (flat surface of
former floodplain) erosion, liquefaction induced lateral spreading and channel bank
landsliding; all valid interpretations.

Soil Ages: Age control for this study was reportedly based on soil stratigraphic
analysis of soil profiles described in the field and comparison of those soil
descriptions with published soil chronosequences from the Los Angels Basin.
These soils were then correlated with colluvial and alluvial sequences interpreted
from the trenches in an effort to recreate the late Pleistocene to Holocene
geomorphic history and faulting at the site. Interpretations suggest the oldest
surface was incised and the resultant channel filled prior to deposition and
development of soils that characterized the second surface. Ages of the first
surface were estimated at 7-2ka with an overthickened A horizon, a process
reported as common to the Los Angels Basin where it is subject to flooding. The
second surface was identified as a colluvial soil with moderately developed
horizons suggesting late Pleistocene, or about 20 to 30ka. The oldest surface was
identified as a silty sand to sand with scattered channels occurring within 1 to 2
meters of the surface, impacted less by soil forming processes. It was noted in
some areas of this site that the 20 to 30ka colluvial unit overlies alluvial pebbly
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Fault 2
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Figure 9 in Gath et al, 1994: Trench location map showing locations of two fault zones. Trenches

T-6 and T-9 were located 175 to 70 meters southeast of this figure along the trend of Fault 1.

channel deposits trending N9° to 27°W inset into the oldest geomorphic surface,
which were estimated to be deposited between 30 to 45ka. It was reported these
pebbly gravel channel deposits are considerably coarser than the underlying and
overlying sediments, arguing that there was a significant change in either base
level or climate, postulating that a major period of strath down cutting occurred
about 40ka. This downcutting was then followed with a period of backfilling
between 30 to 40ka and that these channel features were deposited in a low
energy environment flowing along scarps made by fault offsets. It was reported
that multiple surface displacing earthquakes occurred with up to 1-meter
displacements around 35,000 years ago with up to two events occurring in the last
4 to 5 ka.

Other Interpretations: Trench excavations with exception of T-6 and T-9 reveal
laterally offset and truncated beds concluding that erosion by Alhambra Wash
alone is not a viable model to account for the origin of all scarps in the area.
However, in trenches T-6 (70 meters long, 5 meters deep) and T-9 (30 meters
long, 5 meters deep), which are closest to the northern property line of 1515 Walnut

Leighton
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Grove Avenue, permit different interpretations. Trench T-9 js coincident with a
scarp and alluvial units are down dropped on either side with channel erosion into
the scarp above and west of the fault logged at Station 16 in the trench with no
displacement of the A Horizon above the fault. Trench T-6, south of T-9 by 100
meters and closest to the property line, exposes alluvial sediments incised into the
terrace sediments with no evidence of faulting observed. As mapped by Treiman
(1991) the AWF should have been exposed in T-6 at Sation 25. However, no
evidence of a fault was observed in the trench. Channeling in the wash is a logical
argument as to the formation of lineaments observed by Treiman in aerial images
reviewed in support of FER-222. Based on logging of T-6 Fault 1 does not continue
to the southern property line.

Treiman 1991 in Gath et al: Mapping of the faults in the immediate area suggest
the structure consists of a right and left stepping zone of small discontinuous down
to the east fault. Treiman did map a dying out fault trace 60 meters west of T-6 just
into the 1994 study site property, however his apparent fault was not included in
the AP Zone covering the site.

1999, AP Special Study GO-5 Parcel City of Rosemead, California, dated
November 1999: This report was prepared by the Southern California Edison
Company Geotechnical Group summarizing the findings of geologic studies
prepared by Dr. P.L. Ehlig presented in October of 1999. In general, the Ehlig work
included excavation and logging of over 2,000 linear feet of 15- to 25-foot-deep
fault trenches, logging and mapping, surveying of the trenches for location
accuracy and preparation of trench logs, maps and reports. Key findings
summarized in this report was the AWF was observed in mostly all trenches with
exception of most northerly and easterly trenches 1A and 8. In remaining trenches,
1B through 6, it was noted the location of the fault was an east dipping feature with
dip varying between 54-88 degrees striking N20°W. Features were described as a
series of en échelon breaks in a zone no wider than 40 feet, more commonly the
features were a few feet apart. Toward the south the offsets along interpreted faults
were measured in terms of inches with magnitude of features diminishing towards
the south. Dr. Ehlig discussed the origin of these features suggesting they are
liquefaction related associated with strong ground shaking from tectonic faulting
underlying the area. Restricted use zones were established approximately 100 feet
wide intended to prevent structure for human habitation being constructed.

14
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1999, Alquist Priolo Special Study of the Alhambra Wash Fault Southern
California Edison GO-5 Parcel City of Rosemead, Ehlig, P.L., Bishop, K,
McKeown, J., dated October 18,1999: The main findings of this report were
summarized above. Holocene active faults were reported as exposed in a 50-foot
wide zone in a northwest transect across the parcel. A 100-foot wide restricted use
area (RUA) covering an area of 2 acres was recommended. Ehlig reported that
although the AP Zone was established for this area he believed strongly the
observed and interpreted faults are of deep seated tectonic origin, and that there
is a strong possibility that the faults were caused by liquefaction during major
earthquakes and extend no more than 50 feet in depth. Ehlig reported that
Holocene active or lack of faulting were not observed in his trench T1-A. Trench 7
as observed and documented contained numerous sharply defined overlapping
beds, none of which were faulted. Two tiny faults offset beds about two inches
(east side down) near the bottom of the trench but terminated below the middle of
the trench and did not cut through Holocene sediments and were considered
inactive (pre-Holocene). Trench 8 exposed well developed bedding in the bottom
and none of the stratigraphy was offset by faults (no faults observed) and no
setbacks were recommended for this observation in Trench T7 and T8.

Plausible Origins: Treiman (1991), in Ehlig (1999) interpreted the AWF as of
deep-seated tectonic origin, considering it a continuation of the Whittier fault
although there is no proof they are ;
connected. Ehlig offered an alternate
interpretation that the observed faults and
scarps formed during liquefaction of water-
bearing sediments at shallow depth. The
State recognized this and included the
project site in the western edge of the
Seismic Hazard Zone for liquefaction as
shown by green shading on the inset image
(approximate site boundary noted as red
line), yellow shading is the AP zone. Ehlig
states that faults formed by either process
may form similar rupture surfaces, and distinguishing between the two plausible
origins is important. One requires structural set back and the other can be
mitigated through sound geotechnical engineering practices. Ehilg noted this site
contains shallow water and potentially liquefiable sediments, further stating the
fault has proper direction and sense of slip (right slip with east side down) to be
the west side of a lateral spread caused by liquefaction within a backfilled channel

LelghTon
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of Alhambra Wash. Ehilg's professional opinion suggested the alignment of
Alhambra Wash was controlled by straight line incision between the Whittier
Narrows and the channel source at Millard Canyon with the Alhambra Wash Fault
likely originating by liquefation of latest Pleistocene and Holocene backfill in a
former channel of Alhambra Wash.

2002, Surface Fault Rupture Investigation Southern California Edison
Property GO-5 Parcel, City of Rosemead, Los Angeles County, California, by
Hushmand and Associates (HA) Inc., dated October 2002: The intent of this report
was to investigate the now Wal Mart site for traces of Holocene active faulting
related to the Alhambra Wash Fault. Scope of work consisted of review of past
studies (References), aerial photographs, maps etc. and excavation of four (4)
trenches benched to depths of 15 to 25 feet. HA concluded the site is underlain by
nearly horizontal to slightly easterly dipping strata of Quaternary age. Zones of
cracking and fractures extended northwesterly across the western half to third of
the site interpreted to be related to the Alhambra Wash fault occurring in a zone of
highly variable en échelon fractures. The geometry of these features was noted to
range from vertical with normal down to the east to low angle inclination with
reverse separation. HA noted the strike of the feature is not linear or continuous
and fractures occurred at short distance in different locations. In concert with
review of prior studies HA suggested the features are discontinuous, highly
fragmented, noting the feature, con3|dered by HA to be of fault origin, was not

i =

T enchesT1A

RES

and T1B, Ehlig
1999

Plate 1 Site Topography Showing Faults and Building Restriction Zone, HA, 2002, modified to show zone of no

Holocene active faulting
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encountered in trenches along the northern or southern boundaries as evidenced
by no Holocene active faults observed in trench T-6 (SCEC, 1994) and Ehlig,
trenches T-7 and T-8 (1999) and HA trench 1A as shown above (PML, 2008 study
not shown).

2008, Limited Fault Exploration Report Buildings A and B 1717 Walnut Grove
Avenue, Rosemead, California, by Pacific Materials Laboratory (PML) Inc., dated
August 27, 2008: The reported

purpose of this project was to | o 1l
evaluate the presence or absence of %WH@J—‘ [ H]
faulting of the Alhambra Wash Fault r R i
through advancement of twenty two ‘ % = [N

(22) CPT’s and review of existing
literature for a relatively small portion ! : i
of a 23 acre master parcel recently n p4 RERACHR;
developed as a Walmart Center. The =/ — -
PML site, Enclosure A-1 in PML ||, TITITB BTN
(2008) is located approximately 456 |s|/ ./ EMclogure A1,
feet north of the northern property line _\' :
for 1515 Walnut Grove Avenue. More
specifically the PML site is cited at the
southwest corner of Rush Street and
Walnut Grove Avenue in the city of
Rosemead, California. It was reported
the onsite limits of the Alhambra
Wash fault were well documented on
this  parcel in prior studies
(References) west of the proposed buildings A and B, therefore the PML study was
conducted within the eastern side of the subject parcel to evaluate presence of
Holocene active faults. Cross section A-A’ in thieir study was constructed from
susbsurface interpetations and, based on intepreted CPT data statigrahic
correlations, aerial photo review, review of prior studies, PML concluded no
evidence of faulting or lienaments were observed near Buildings A and B.

K R R PR R o
==ETETEN | ENTENG RETARING WAL ————=

3.2 Geologic Setting

The proposed development lies within the western portion of the San Gabriel
Valley, an east-trending, sediment-filled structural trough adjacent to the southern
flank of the San Gabriel Mountains. The area is a transition zone from the east
west trending Transverse Ranges geological province to the northwesterly

7/ Leighton
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trending Peninsular Ranges province, both of which merge locally at the Puente,
Repetto and San Jose Hills. The San Gabriel Valley is an almost enclosed basin
with a very gentle slope that directs drainage from the Rio Hondo and San Gabriel
Rivers southerly to Whittier Narrows, the lowest elevation between the Puente and
Montebello Hills where surface waters escape to the Coastal Plain.

Regional Index Map to the site,
based on 1938 aerial imagery,
showing the approximate mapped
fault location (red dashes), the
Walmart Property (larger yellow
box) where the Alhambra Wash
fault was first investigated, and the
Subject Property (smaller yellow
box), location for this investigation.
Fault trace is approximate (USGS,
2017)

The Montebello Hills lie at the southern boundary
of the site and are generally characterized as an
east-west band of low hills within the Montebello
Oil Field. The Montebello and Puente Hills are
separated by the Whittier Narrows, a structurally

controlled gap through which the Rio Hondo and progEl., e §
San Gabriel rivers empty onto the Coastal Plain. |’siteboundary & = %5

Published geologic maps indicate the site is
underlain by Quaternary age young alluvial fan
deposits (Qa) across the majority of the site, and
Quaternary age old alluvial fan deposits (Qoa) in
the far southwestern corner of the site. These
deposits typically consist of varying amounts of
silt, sand, and gravel (Dibblee, 1999, Geologic
Map of the EI Monte and Baldwin Park
Quadrangles Los Angels County, California, Map
No. DF-69. Epicenters for the Mw 5.1 and Mw 5.9
Whittier Narrows earthquake of October 1 and 4, 1987 are shown on the inset
image above.

Dibblee, 1999 Map No DF-69

Y/ Leighton
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3.2.1 Geologic Structure

The tectonic regime of Miocene extensional system in southern California
and the site area was very different from the compressional regime active
today. Major changes relate to a transition of the North American tectonic
plate boundary from subduction to a translational style of motion. This
change resulted in formation of the San Andreas Fault system. Since
middle- to late-Miocene time over the past 16 million years, the site area
was subjected to first extensional and then compressional forces
(Bjorklund, 2003). The north-south oriented extensional forces were active
between 14 and 8 million years ago producing large depositional grabens
and local volcanism. Miocene and older rocks were uplifted along the
Whittier Fault by as much as 4.5 kilometers since cessation of extension at
about 7 to 8 million years ago and the onset of north south crustal
compression associated with the San Andreas transform fault system,
which, produced about 50 kilometers of shortening across the Los Angeles
Basin (Bjorkland, 2003).

In the mid to late Miocene under the extensional regime, the Proto-Whittier
Fault began development as a normal fault with a right lateral component.
Over the past 8 million years during the Plio-Pleistocene in this area of the
Los Angeles Basin, the stress regime changed and the overall motion
changed to that of convergence allowing the right lateral strike slip faults of
the Peninsular Ranges (San Andreas, Newport Inglewood, San Jacinto
Whittier-Elsinore) and the east-west trending left lateral oblique slip faults
of the Western Transverse ranges (Santa Monica, Hollywood, Raymond
and Sierra Madre) and related faults to mature.

Whittier Fault: The Whittier fault is the northwestward extension of the
Elsinore fault. The Whittier fault is considered a strike-slip fault along most
of its length with a component of vertical thrust, is approximately 40 km (25
miles) long, and extends from the Whittier Narrows section of the San
Gabriel River southeastward to the Santa Ana River, where it is concealed
beneath the alluvium. The Whittier fault separates the Puente Hills on the
north from the alluvial floodplain of the Rio Hondo and San Gabriel Rivers
on the south.

Alhambra Wash East Montebello Hills Fault: At the northwestern edge
of the Puente Hills in the El Monte Quadrangle, possible extensions of the
Whittier fault beyond the Puente Hills were suggested by California
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