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4373 Viewridge Avenue, Suite B 
San Diego, CA 92123 
P: 858.292.7575 

usa-nova.com 16610 Aston Street 
Irvine, CA 92606 
P: 949.388.7710 

 

Roberto Ruiz-Salas, PE September 19, 2025 
CR Associates NOVA Project No. 2025182P 
3900 Fifth Avenue, Suite 310 
San Diego, California 92103 
 
Subject: Geotechnical Evaluation 
  Palm Avenue Complete Multimodal Corridor 
  City of Imperial Beach, California 
 
Dear Roberto: 

NOVA Services, Inc. (NOVA) is pleased to present our report describing the geotechnical 
evaluation performed for the Palm Avenue Complete Multimodal Corridor project in Imperial 
Beach, California. The geotechnical evaluation was conducted in general conformance with the 
scope of work provided on June 20, 2025, and authorized on June 23, 2025.  

INTRODUCTION 

This report addresses the geotechnical-related risks associated with the Palm Avenue Complete 
Multimodal Corridor (PACMC) project along Palm Avenue between Rainbow Drive and Georgia 
Street in the city of Imperial Beach, California. The scope of work presented herein is based on 
NOVA’s review of the provided updated concept plans (PACMC, 2024), correspondence with you, 
our experience with similar improvement projects, and our familiarity with the subsurface 
conditions in the project area. The purpose of NOVA’s evaluation is to address the geology and 
soils portion of the California Environmental Quality Act (CEQA), Initial Study/Mitigated Negative 
Declaration (IS/MND), and process for the Project Approval and Environmental Document 
(PA&ED) phase of the project. Figure 1-1 presents a site vicinity map. Figure 1-2 presents a site 
location map. 
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Figure 1-1. Site Vicinity Map 
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Figure 1-2. Site Location Map 
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LIMITATIONS 

This report is limited only to a geotechnical assessment of the subject project. No invasive 
fieldwork (borings, fault trenches, etc.) was undertaken. Future work to develop or otherwise 
modify the site will require more in-depth geotechnical investigation. 

The work reported herein does not address any of the numerous other considerations often 
associated with assessments of real property, including: 

• the presence or absence of hazardous or toxic materials in the soil, soil gas, groundwater, 
or surface water within or beyond the subject property;  

• cultural/archaeologic/historic resources; or, 

• biological/habitat resources. 

SITE AND PROJECT DESCRIPTION 

Site Description 

The proposed roadway improvements are located along Palm Avenue between Rainbow Drive 
and Georgia Street in the City of Imperial Beach, California. Palm Avenue functions as a six-lane 
prime arterial roadway and serves as the primary east-west thoroughfare that bisects Imperial 
Beach, dividing the City into distinct northern and southern areas. The proposed improvements 
along the asphalt-paved roadway extend approximately 1 mile long, and the road ranges from 
+18 to +32 feet mean sea level (MSL) based on Google Earth. The road is in a commercial and 
residential neighborhood, providing access to schools, parks, healthcare facilities, shopping 
centers, dining establishments, etc. 

Proposed Construction 

We understand the improvements along Palm Avenue will include but are not limited to new 
bicycle lanes and crossings, sidewalk and curb ramp upgrades, including ADA compliance, new 
curbs and gutters, reconstruction of driveways and alley aprons, floating parking and bus islands, 
new traffic signals, monument signs, and stormwater management facilities. Appurtenant 
improvements may include relocation of existing utilities, new landscaping, irrigation, and 
pedestrian lighting. 

Anticipated Earthwork 

Grading plans are not currently available; therefore, the proposed site grading is not known. 
However, we anticipate that the grades of the improvements will generally match existing road 
grades. Minor cuts and fills are anticipated. Earthwork is anticipated to consist of site preparation, 
remedial and fine grading, placement and compaction of backfill, subgrade preparation, and 
pavement construction.  
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GEOLOGY AND SUBSURFACE CONDITIONS 

Regional Geology 

The site is located within the coastal plains portion of the Peninsular Ranges Geomorphic 
Province of California, which stretches from the Los Angeles basin to the tip of Baja California in 
Mexico. This province is characterized as a series of northwest-trending mountain ranges 
separated by subparallel fault zones and a coastal plain of subdued landforms. This area of the 
province has undergone several episodes of marine inundation and subsequent marine 
regression, a process that occurs when sea level falls and exposes the sea floor, throughout the 
last 54 million years.  

Gradual emergence of the region from the sea occurred in Pleistocene time, and numerous wave-
cut platforms, most of which were covered by relatively thin marine and nonmarine terrace 
deposits, formed as the sea receded from the land. The mountain ranges are underlain primarily 
by Mesozoic metamorphic rocks that were intruded by plutonic rocks of the western Peninsular 
Ranges batholith.  

The coastal plains are underlain by subsequently deposited marine and nonmarine sedimentary 
formations. These sedimentary formations are cut by the active Rose Canyon fault zone that 
trends onshore near La Jolla then trends southward toward downtown San Diego. From there, 
the fault then splays offshore to the San Diego Bay into three active fault strands then onshore 
through North Island then offshore to the Pacific Ocean. Accelerated fluvial erosion during periods 
of heavy rainfall, along with the lowering of base sea level during Quaternary times, resulted in 
the rolling hills, mesas, and deeply incised canyons that characterize the landforms in western 
San Diego County.  

Regional geologic maps of the subject property and vicinity (Kennedy and Tan, 2008) indicate the 
subject property is underlain by late to middle Pleistocene old paralic deposits (Qop), Unit 6. The 
old paralic deposits generally consist of poorly sorted, moderately permeable, reddish-brown, 
interfingered strandline, beach, estuarine, and colluvial deposits composed of siltstone, 
sandstone, and conglomerate. Figure 4-1 presents the regional geology in the vicinity of the site.  
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Figure 4-1. Regional Geologic Map 

Site-Specific Geology 

Based upon review of subsurface information obtained from nearby sites, it is likely the site is 
underlain by a sequence of artificial fill (af), marine beach deposits (Qmb) and/or alluvial flood-
plain deposits (Qya), and old paralic deposits (Qop). The fills and marine/alluvial deposits will 
likely require some remediation during construction.  

Groundwater was encountered within monitoring wells at a former 76 gas station at 1085 Palm 
Avenue. Groundwater elevations ranged from +0.93 to 1.31 feet mean sea level (MSL) and 
measured depth to groundwater ranged from 19.6 feet bgs to 23.9 feet bgs (URS, 2014). 
Groundwater likely occurs between 15 to 30 feet bgs. The groundwater table is not expected to 
be a constraint to development. However, perched groundwater may be encountered at shallower 
depths. The groundwater conditions will need to be evaluated during the full geotechnical 
investigation phase of the project.  
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GEOLOGIC HAZARDS 

Faulting and Surface Rupture 

Major known active faults in the region consist generally of en echelon, northwest striking, right-
lateral, strike-slip faults. These include the San Jacinto, San Andreas, and Elsinore faults located 
east, and northeast of the site, respectively, and the San Clemente, San Diego Trough, Agua 
Blanca-Coronado Bank faults, and Newport-Inglewood-Rose Canyon fault zone (NIRC) located 
west of the site. 

Earthquake fault zones have been established along known active faults in California in 
accordance with the Alquist-Priolo Earthquake Fault Zoning Act. The State Geologist defines an 
“active” fault as one which has had surface rupture within recent geologic time (i.e., Holocene 
time, <11,700 years before present) (b.p.). Earthquake fault zones have been delineated to 
encompass traces of known Holocene-active faults to address hazards associated with fault 
surface rupture within California. Where developments for human occupancy are proposed within 
these zones, the state requires detailed fault evaluations be performed so that engineering 
geologists can identify the locations of active faults and recommend setbacks from locations of 
possible surface fault rupture. 

The site is not located within an Alquist-Priolo Earthquake fault zone. The nearest active fault is 
located about 1.75 miles west of the site within the Silver Strand section of the NIRC, which is 
recognized to have the potential for a Magnitude 6.99 seismic event. The probability of fault 
rupture is considered very low. 

Figure 5-1 shows the locations of known faults in the region of the site. Active faults are presented 
in orange, potentially active faults with displacement dating between 11,700 years and 700,000 
years b.p. are presented in green, and undifferentiated Quaternary faults are presented in purple. 
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Figure 5-1. Faulting in the Site Vicinity 
 

Landslides and Slope Stability 

There are no mapped landslides at the site (CGS, 2011). According to the Landslide Hazards in 
the Southern Part of the San Diego Metropolitan Area, the site is mapped within Area 2, 
designated as marginally susceptible (Tan and Giffen, 1995). Slopes within this area are 
marginally susceptible to landslides. Old paralic deposits generally have flat lying stratigraphy and 
no slope modification is proposed within the limits of the project area. Therefore, the potential for 
landslides or slope instabilities to occur at the site is low. 

Embankment Stability 

As used herein, ‘embankment stability’ is intended to mean the safety of localized natural or man-
made embankments against failure. Unlike landslides described above, embankment stability 
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refers to localized failures of created or natural ground due to development. Embankment stability 
can include conditions such as erosion-related washouts and more subtle, less evident processes 
such as slope ‘creep’. 

No information on proposed grades is currently available to NOVA. The relatively flat site and 
anticipated development mitigate concerns associated with embankment stability. 

Expansive or Collapsible Soils 

The subsurface in the area can include soils with relatively unique characteristics, as are 
described below. 

• Expansive Soils. Expansive soils are clays characterized by their ability to undergo 
significant volume changes (shrinking or swelling) due to variations in moisture content, 
the magnitude of which is related to both clay content and plasticity index. These volume 
changes can be damaging to structures and concrete flatwork. 

• Collapsible Soils. Soils prone to substantial ‘collapse’ upon wetting (such that these soils 
are locally sometimes called ’hydro-collapsible’). These soils may be sandy, silty, or 
clayey, becoming collapsible as a result of certain unique depositional environments. Most 
common in arid regions of the west and southwest, collapsible sands can occur in relic 
dune deposits along the coastal fringe of the South Coast area. 

It is possible that expansive or collapsible soils are present at this site, though the actual 
subsurface characterization of these risks will require a subsurface investigation. Even if found to 
some degree, it is not expected that these soils would materially affect site development. 

Liquefaction and Dynamic Settlement 

Liquefaction is the loss of soil strength or stiffness due to a buildup of pore-water pressure during 
severe ground shaking. Liquefaction is associated primarily with loose, saturated, fine to medium 
grained cohesionless soils. Effects of severe liquefaction can include sand boils, excessive 
settlement, bearing capacity failures, and lateral spreading.  

Insight to the risk of liquefaction may be gained by review of risk mapping published by the city of 
San Diego. That mapping, reproduced on the following page as Figure 5-2, indicates the site may 
be located in an area near and abutting an area of high liquefaction risk. 

Based on the ground surface elevation and observed water levels at nearby sites, the anticipated 
groundwater is likely within about 15 to 30 feet of the ground surface. The presence of saturated 
bay and/or alluvial deposits and strong ground motions have the potential for excessive settlement 
caused by liquefaction. NOVA recommends additional evaluation to determine the actual site 
subsurface conditions and predicted settlement ranges. 
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Figure 5-2. Site Location on City of San Diego Seismic Safety Study Map 

Due to the relatively level topography of the site, the anticipated proposed level site grading and 
ground improvement, the potential for lateral spreading is considered to be negligible.   

Flooding, Tsunamis, and Seiches 

The site is mapped within an area of minimal flood hazard (FEMA, 2012). The site is not located 
within a mapped area on the State of California Tsunami Inundation Maps (Graehl, Nicholas, 
2022); therefore, damage due to tsunamis is considered low. Seiches are periodic oscillations in 
large bodies of water such as lakes, harbors, bays, or reservoirs. The site is not located adjacent 
to any lakes or confined bodies of water; therefore, the potential for a seiche to affect the site is 
considered very low. 

Surface Water Structures 

The site is located downstream of the Savage dam and is adjacent to the Otay River/Marsh, which 
is the reservoir’s primary overflow and discharge drainage feature. The San Diego County Dam 
Inundation Maps show the site is located within the reservoir’s inundation area. As such, a failure 

DRAFT

jt&~i 
~-~ 

NOVA 

I 
I 

\ 
\ • I 
' 

KEY TO SYMBOLS 

/'/ FAULT 

A ✓ 
✓ V INFERRED FAULT 

CONCEALED FAULT 

SITE 

A/ SHEAR FAULT 

31 HIGH POTENTIAL 
SHALLOW GROUNDWATER MAJOR 
DRAINAGES, HYDRAULIC FILLS. 

32 LOW POTENTIAL 
FLUCTUATING GROUNDWATER 
MINOR DRAINAGES 

31 
~ L 

I 

\ 

~ 
~ 

I 

52 OTHER LEVEL AREAS, GENTLY SLOPING 
TO STEEP TERRAIN, FAVORABLE 
GEOLOGIC STRUCTURE, LOW RISK 

53 LEVEL OR SLOPING TERRAIN , 
UNFAVORABLE GEOLOGIC STRUCTURE. 
LOW TO MODERATE RISK. 



 Geotechnical Evaluation 
Palm Avenue Complete Multimodal Corridor, City of Imperial Beach, California 

NOVA Project No. 2025182P 
 

September 19, 2025 
a  

 

12 
 

of the dam could lead to inundation at portions of the site. Figure 5-3 shows the site in relation to 
the Savage dam inundation area. 

Figure 5-3. Site Location on Dam Breach Inundation Area 

Subsidence 

The site is not located in an area of known subsidence associated with fluid withdrawal 
(groundwater or petroleum); therefore, the potential for subsidence due to the extraction of fluids 
is considered very low. 

Subsurface Wastewater Management Quality 

The site is mapped as being within the soil unit Huerhuero-Urban Land complex (Huc). The typical 
profile of Huc consists of 0 to 12 inches of loam (roughly equal in its proportions of sand, silt, and 
clay, resulting in a balanced texture), 12 to 55 inches of clay, and 55 to 72 inches of stratified 
sand to sandy loam. The capacity of the most limiting layer to transmit water (Ksat) is very low to 
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moderately low with estimated rates of 0.00 to 0.06 inches per hour. Based on the mapped United 
States Department of Agriculture (USDA) soil description, the subsurface soils will likely perform 
unfavorably with wastewater management systems, specifically with outflow quality, system 
installation, and system performance. The actual performance of wastewater management 
systems should be tested, and the soil type should be corroborated by field/lab data. Figure 5-4 
presents the soil unit within the site as mapped per USDA.  

Figure 5-4. Regional Geologic Map 

Gateway Foundation 

We understand the planned gateway foundations may extend 8 feet below existing grades. The 
soils at the depths of the planned foundation will be evaluated during the full geotechnical 
investigation phase of the project. Recommendations for foundation support will be provided at 
that time.     
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CLOSURE 

NOVA appreciates the opportunity to be of service to CR Associates on this project. If you have 
any questions regarding this report, please call us at 619.922.6889. 

Sincerely,  
NOVA Services, Inc.  
 
 

    _________________________ 
Andrew K. Neuhaus, PG, CEG         Hillary A. Price 
Senior Engineering Geologist          Senior Staff Geologist, GIT  
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