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1.0 INTRODUCTION

This report presents the results from a geotechnical investigation by Group Delta Consultants, Inc.
(Group Delta) of the two Sites proposed by San Diego State University (SDSU) for new student
housing. The purposes of this report are to inform the development and design team about
subsurface conditions, geologic hazards, and geotechnical engineering characteristics, and to
provide geotechnical recommendations for design and construction.

SDSU plans to redevelop the surface parking for the University Towers building near the
intersection of 55™ Street and Montezuma Road (University Towers East, or UTE) and the
residential area surrounding the northerly terminus of 55" Street (Peninsula) for student housing.
Figures 1A and 1B show the locations of the Sites on regional aerial and topographic maps.

1.1 Scope of Services

Group Delta prepared this report per the referenced proposal (Group Delta, 2024a) and request for
additional services (2024b). We completed the following services.

e Desk study review of the referenced previous geotechnical studies. Appendix A provides
relevant information.

e Asite reconnaissance and field investigation consisting of 24 exploratory borings. Figure 4A and
4B show the approximate locations of these explorations in relation to existing site conditions
and the proposed site development. Appendix B provides exploration logs.

e Geotechnical laboratory testing of soil samples collected from the borings. Appendix C provides
the test results.

e A geophysical survey consisting of four 1-D shear-wave velocity surveys. Figures 4A and 4B
show the location of the survey lines in relation to the existing site conditions and the proposed
site development. Appendix D provides the geophysical survey report.

e Engineering analysis of the field and laboratory data to develop geotechnical parameters and
preliminary recommendations for design and construction.

e Preparation of this report with our findings, conclusions, and recommendations.

1.2 Site Description

The University Towers site is the existing surface parking for the 8-story University Towers student
housing. The parking lot occupies about three-quarters of an acre of level ground east of the
existing housing structure. The elevation of the site ranges from about 464 to 466 feet above mean
sea level (msl, Google Earth, accessed September 2024).

The Peninsula site is several existing apartment complexes that occupy about 2.5 acres of an
elevated natural terrace with elevations ranging from about 380 to 420 feet above mean sea level
(msl, Google Earth, accessed May 2024) over a horizontal distance of about 1,100 feet. The site
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slopes downward to the north. Relatively steep slopes descend from the western, northern, and
eastern perimeters of the site at approximate inclinations of 2: 1 to 2.5:1 (horizontal to vertical
units).

1.3 Project Description

We understand the Swinerton Gensler team is planning nine to 11-story reinforced concrete
residential buildings. They plan for six buildings at the Peninsula site along with a two-story amenity
building. We understand they are planning a nine-story residential building at the University
Towers site. The buildings are on grade and rectangular in plan.

We expect exterior surface improvements to include hardscaped walkway and drive areas, and
landscaping. We understand fire lane access may require a retained embankment along the
southeastern slope of the Peninsula site. We do not expect major cut and fill grading.

We have based our understanding of the project on information in the referenced Swinerton
Gensler technical proposal (Swinerton Gensler, 2024) and meetings with this team.

1.4 Previous Studies

Group Delta prepared a preliminary geotechnical evaluation (Group Delta, 2024b) of the two sites
using desktop study information. This report describes pertinent information. Appendix A provides
copies of pertinent information.

2.0 FIELD AND LABORATORY INVESTIGATION

The field investigation included site reconnaissance and geologic mapping of the surface conditions
of the slope by Group Delta geologists and engineers, and having subcontractors advance 24
exploratory borings, and conduct four 1-D shear-wave velocity surveys. We completed the field
work between August 12t and 20", 2024. The depth of exploration ranged from less than 5 feet
to about 50 feet below the existing ground surface. Figure 4A and 4B show the approximate
locations of these explorations in relation to existing site conditions and the proposed site
development. This figure also shows the total depth of the explorations and an estimate of the
depth of fill. Appendix B provides the logs for the exploratory borings along with a discussion of
methods used to complete the borings. Appendix D provides a discussion of the methods used and
the results of the shear wave velocity soundings.

The geotechnical laboratory program tested selected samples from the borings for particle size
analysis and Plasticity Index to aid in material classification per the Unified Soil Classification
System (USCS). The logs for the borings provide the test results. The program also included: 1)
index tests to evaluate the soil expansion potential and corrosivity potential; 2) insitu and remolded
direct shear strength tests to evaluate the soil shear strength; 3) a maximum dry density and
optimum moisture content test to evaluate the relationship between dry density and moisture
content for compaction of on-site material excavated and processed for fill; and 4) an R-value test
to evaluate the soil subgrade strength for pavement design. Appendix C provides descriptions of
the laboratory test methods and the test results.
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3.0 GEOLOGY AND SUBSURFACE CONDITIONS

The Sites are located within the Coastal Plain of the Peninsular Ranges geomorphic province of
southern California. This province stretches from the Los Angeles basin to the tip of Baja California.
The province is a series of northwest trending mountain ranges consisting of metamorphic and
plutonic rock that are separated by subparallel fault zones. The Coastal Plain is terraces consisting
of marine and nonmarine sedimentary rock. Ancient ocean wave action cut flat, marine terraces
into the sedimentary rocks along the shorelines. Sediments were subsequently deposited onto
these marine terraces. Regional uplift has raised the marine terraces that are locally preserved as
the elevated flat “mesas” in the San Diego region. Erosion of these terraces by rivers and creeks
created canyons that expose the underlying sedimentary rock.

Eocene age sedimentary bedrock underlies the University Towers East and Peninsula sites at depth.
As shown in Figure 2, Kennedy and Tan (2008) map the Stadium Conglomerate and the Mission
Valley Formation sedimentary bedrock unit (map symbols Tst and Tmv) at these Sites. The Stadium
Conglomerate is a massive cobble conglomerate that can be hard and moderately to strongly
cemented. The Mission Valley Formation is interbedded soft and friable sandstone interbedded
with conglomerate. This report does not distinguish between these units and refers to them as
“Eocene Deposits.”

Local areas of undocumented fill* overlies the Eocene Deposits at both Sites. This fill mainly occurs
at the sloped margins at the Peninsular site. It occurs over the entire surface of the University
Towers East site. This report refers to this material as “Fill.”

The following sections describes these materials as observed during our field investigation.

3.1 Eocene Deposits

At both sites, Group Delta observed these deposits to consist of massive, cemented cobble
conglomerate with a fine to coarse grained sandstone matrix, and occasional beds of fine to
medium grained sandstone. We observed the conglomerate in outcrops along the perimeter slopes
of the Peninsula site to contain gravel, cobble, and boulder sized clasts up to 14 inches in diameter.
The clasts are generally rounded, hard, fresh, and comprised predominately of igneous rock (e.g.,
rhyolite and andesite). We were not able to make similar observations of the mass characteristics
of these deposits at the University Towers East site.

3.2 Fill

3.2.1 Peninsula Site

The fill at the Peninsula site appears to have been placed over the natural canyon rim in several
locations during the original development in the late 1950s and early 1960s. Figure 6A shows the
natural condition of the Peninsula site from a 1953 aerial image. The original canyon rim is traced

1. Undocumented fill is soil that has been placed and compacted with no documentation of observation and
compaction testing by a Geotechnical Engineer.
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with a dark blue line. Figure 6B shows the Peninsula site shortly after original development from a
1964 aerial image. This figure identifies the extent of the fill slopes interpreted from the aerial
images.

Figure 7 presents a map with estimated subgrade conditions for the Peninsula site interpreted
from analysis of the historic aerial images and topographic maps, direct observation from slope
mapping, and data from the borings. Wedges of fill now exist at the top of the existing canyon
slopein the areas highlighted red on Figure 7. The fill wedges range from about 10- to 40-feet thick
from the top of the slope. The thickest fill wedge is found along the southwestern portion near
borings B-21 and B-19.

Group Delta observed the fill soils to consist predominately of clayey sand (SC) with varying
amounts of gravel and cobble. We also observed occasional layers of silty sand (SM) and sandy lean
clay (CL). We interpreted the apparent density of the fill to be medium dense to dense based on
corrected drive sampler blow counts. Some blow counts encountered refusal on cobbles, and
others may have been artificially inflated due to the presence of gravel and cobbles.

Asphalt concrete paved parking covers several areas of the Peninsula site. We measured the
thickness of the asphalt concrete in the borings to range from 2- to 7-inches, averaging
approximately 4-inches. We did not observe aggregate base below the pavement.

3.2.2 University Towers East Site

Fill should cover the entire University Towers East site. Observations in the current and prior
borings indicate fill depths ranging from 5- to 7-feet. Group Delta observed these soils in the
borings to consist of clayey sand (SC) and clay (Cl and CH). The apparent density and consistency
cannot be interpreted because Group Delta could only obtain large bulk samples.

Asphalt concrete paved parking covers the entire University Towers East site. We measured the
thickness of the asphalt concrete in the borings to range from 4- to 6-inches, averaging
approximately 5-inches. We measured the thickness of the aggregate base below the asphalt
concrete to range from 0- to 4-inches.

3.3 Groundwater

Groundwater and/or seepage was not encountered in any of our current or prior borings at the
Sites. However, it has been our experience that a light to moderate volume of seepage is often
encountered at or near the geologic contact between the fill and the conglomerate beds within the
Eocene Deposits throughout the SDSU Main Campus. The Eocene Deposits may contain permeable
zones that collect perched groundwater from nearby irrigation, leaking utilities, or other water
sources. Accordingly, zones of seepage may be encountered in excavations at both Sites,
particularly around the contact between the fill and Eocene Deposits materials.

Regional groundwater is expected to occur at depths that should not influence design and
construction of this project.
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4.0 GEOLOGIC HAZARDS

The Sites are not located within an area previously known for significant geologic hazards. As
shown in Figure 3 the Sites are located within the City of San Diego Seismic Safety Study (City of San
Diego, 2008), Geologic Hazard Category 53, which is characterized as “level or sloping terrain,
unfavorable geologic structure, low to moderate risk.” Evidence of past landslides, liquefaction, or
active faulting at the Sites was not encountered in our geotechnical investigation or literature
review. We anticipate the primary geologic hazard at the Sites should be the potential for strong
ground motion from an earthquake due to a seismic event on any of several faults in Southern
California. The potential geologic hazards are described below.

4.1 Strong Ground Motion

The Sites could be subject to moderate to strong ground motion from nearby or more distant, large
magnitude earthquakes occurring during the expected lifespan of the buildings. Numerous regional
and local faults can produce large earthquakes with magnitudes (M) 7.0 or greater. This hazard is
managed by structural design of the structures per the latest edition of the California Building Code
(CBSC, 2022) and the California State University Seismic Requirements (CSU, 2024). Seismic design
parameters are provided in the Structural Design Recommendations section of this report.

4.2  Earthquake Surface Fault Rupture Hazard

Surface fault rupture is not considered to be a substantial geologic hazard at the Sites. Surface fault
rupture occurs when movement on a fault reaches the ground surface during an earthquake. The
Sites are not located within a State of California and/or City of San Diego Earthquake Fault Hazard
Zone. The closest known Holocene-active fault? is the Rose Canyon Fault Zone that is located
approximately 6 miles west of the Sites. As shown in Figure 3, a potentially active fault zone is
mapped about 0.5 miles southwest of the Sites. The State and City generally do not consider this
type of fault to be a surface fault rupture hazard.

4.3 Soil Liquefaction and Seismic Compaction

The potential for soil liquefaction and its secondary effects at the Sites should be very low
considering groundwater was not encountered, most of existing fills under new structures will be
removed and replaced with compacted fill, and the sedimentary bedrock underlying the Sites
consist of consolidated, very dense, cemented materials. Liquefaction is a phenomenon where
loose, saturated coarse-grained soils lose their strength and acquire some mobility from strong
ground motion induced by earthquakes. The secondary effects of liquefaction include sand boils,
settlement, reduced soil shear strength, lateral spreading, and global instability (flow slides) in
areas with sloping ground.

4.4 Seismic Compaction

The potential for seismic compaction should also be very low since loose, unsaturated coarse-
grained soils were not substantially encountered in our subsurface explorations. Site preparation

2 Holocene-active faults are defined as, “a fault that has had surface displacement within the Holocene time (the
last 11,700 years)” by the State of California.
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for the project will remove most of the fill. Seismic compaction is the settlement of loose
unsaturated granular soils from strong ground shaking.

4.5 Landslides and Overall Slope Instability

The potential for landslides and overall deep-seated slope instability should be low. The slopes
descending from the Peninsula site may be susceptible to slope creep or slow downward
movement of fill, colluvial and/or residual soils that occur at the ground surface. As shown on
Figure 7, most of the buildings proposed at the Peninsula site will not be located within the existing
fill slopes that border the perimeter of the site. We understand the foundations for these buildings
will not use the existing fill to the support the foundations.

We did not observe evidence of deep-seated landslides or overall slope instabilities, such as scarps
and tension cracks, in our review of historic aerial images and during our geologic mapping of the
slope surface. We did not observe in the borings located near the top of existing slopes a thick
and/or continuous zone of topsoil, colluvial, or residual soils between the fill and the underlying
Eocene Deposits that could create a potential for overall slope instability. The Eocene deposits
mapped at the site are not known regionally to be unstable or particularly prone to landslides or
overall slope instability.

4.6 Seiches and Tsunamis

The potential for earthquake induced flooding (seiches) at either Site is nil because the Sites are not
located below any lakes or confined bodies of water. The potential for damage due to earthquake
induced waves (tsunamis) is nil considering the distance between the Sites and the coast and their
elevation above mean sea level.

5.0 GEOTECHNICAL ENGINEERING CHARACTERISTICS

The Eocene Deposits possess a very high soil shear strength, a very low compressibility and a low
potential expansion. These materials should possess similar geotechnical engineering
characteristics when they are excavated and properly processed and placed as compacted fill.
These materials should provide very good subgrades for slabs-on-grade and exterior surface
improvements. These materials should not be corrosive to concrete and buried metals.

The fill at the Sites possesses a highly variable soil shear strength, a highly variable compressibility
and a high potential for expansion. These materials can be corrosive to concrete and buried
metals. These materials insitu or recompacted may not provide satisfactory subgrades for slabs-
on-grade and exterior surface improvements where there are local deposits of soils with a high
potential expansion.

The following sections discuss specific laboratory test results. Appendix C provides the test results.

5.1 Peninsula Site

The results of Expansive Index tests conducted on existing fill soil samples obtained at depths
ranging from 0 to 5 feet below the existing ground surface indicate a “very low” potential
expansion when tested per ASTM D4829. Observations in the borings and the results of Plasticity
Index testing indicates that clayey soils that could be prone to expansion occur at this Site. Clayey
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soils may also be present in areas not explored.

The results of screening-level corrosion suite tests (pH, resistivity, soluble sulfate, and chloride)
conducted on existing fill soil samples obtained at depths ranging from 0 to 5 feet below the
existing ground surface indicate these soils should have a negligible potential for sulfate attack to
buried concrete and may be “moderately corrosive” to “corrosive” to buried metals. A Corrosion
Consultant should be contacted to review the test results and provide specific recommendations.

The results of a direct shear test on a sample of the Eocene deposit matrix material from boring B-3
atadepth of 15 feet produced a drained friction angle of 38 degrees and a drained cohesion of 350
pounds per square foot. The shear strength of the overall deposit insitu should be higher
considering the gravel and cobble content.

The results of a R-Value test on a sample of existing fill obtained from boring B-3 at a depth of 0 to
5 feet resulted in an R-Value of 6. This test result indicates the existing fill soil reused as compacted
fill may not provide very good subgrades for slabs-on-grade and exterior surface improvements.

5.2 University Towers East Site

The results of Expansive Index tests conducted on existing fill soil samples obtained at depths
ranging from 0 to 5 feet below the existing ground surface indicate a “very low” to “high” potential
expansion when tested per ASTM D4829. Observations in the borings and the results of Plasticity
Index testing indicates that clayey soils that could be prone to expansion occur at this Site. Clayey
soils may also be present in areas not explored.

The results of screening-level corrosion suite tests (pH, resistivity, soluble sulfate, and chloride)
conducted on existing fill soil samples obtained at depths ranging from 5 to 10 feet below the
existing ground surface indicate these soils should have a negligible potential for sulfate attack to
buried concrete and may be “moderately corrosive” to buried metals. A Corrosion Consultant
should be contacted to review the test results and provide specific recommendations, as needed.
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6.0 CONCLUSIONS

In our opinion the Sites are geotechnically suitable for the proposed redevelopment. Shallow
foundations may support the proposed buildings provided they are: 1) embedded entirely in the
Eocene age sedimentary bedrock that underlies both Sites and 2) horizontally setback from the face
of existing slopes at the Peninsula site. Provided below are the primary findings and conclusions.

1. Eocene age sedimentary bedrock (Eocene Deposits) underlies the University Towers East and
Peninsula sites (Sites) at depth. Local areas of existing undocumented fill (Fill) overlies the
Eocene Deposits at both Sites. This Fill mainly occurs at the western and northern sloped
margins at the Peninsular site. It occurs over the entire surface of the University Towers East
site.

2. The Fill in-place at the Sites is not suitable for support of the proposed buildings. The Fill
possesses a highly variable soil shear strength, a highly variable compressibility and a high
potential for expansion.

3. The Eocene Deposits at the Sites are suitable for support of the proposed buildings. The
Eocene Deposits possess a very high soil shear strength, a very low compressibility and a low
potential expansion.

4. The primary geologic hazard at the Sites should be the potential for strong ground motion from
an earthquake. Structural design of the buildings per the latest edition of the California
Building Code (CBSC, 2022) and CSU Seismic Requirements (CSU, 2024) manages this hazard.

5. The contractor should plan for:
a. Selective reuse and placement of the Fill as compacted fill because of potential expansion.
b. Resistant mass and trench excavation in the Eocene Deposits.

c. Processing of gravel and cobble in the excavated Eocene Deposits for reuse as compacted
fill.

d. Localized offsite disposal of existing Fill with a High potential expansion.

e. Light to moderate volume of seepage at or near the contact between the Fill and the
conglomerate beds within the Eocene Deposits

The following sections of this report present geotechnical recommendations for earthwork and
design of the proposed structures and associated improvements. Group Delta developed these
recommendations using empirical and analytical methods that are typical of the standards of
practice in southern California. If these recommendations do not to appear to cover a specific
feature of the project, please contact our office for additions or revisions. This report concludes
with a discussions of construction considerations known at this time.
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7.0 EARTHWORK RECOMMENDATIONS

Earthwork should consist of demolishing and removing the existing structures and associated civil
infrastructure; the minor earthwork needed to form the site; remedial grading for the buildings;
preparing paving and hardscaped subgrades; and installing underground utilities.

Earthwork should be completed in general accordance with the current California Building Code
and project specifications (to be prepared). Group Delta is providing the following
recommendations for specific aspects of the earthwork. It may be necessary to revise these
recommendations due to changes in design and/or conditions observed by the Geotechnical
Engineer during earthwork.

7.1 Site Preparation

General site preparation should begin with the removal of deleterious materials, such as
landscaping and topsoil; demolition debris, such as existing structures, foundations, concrete; and
soil that does not meet the criteria for reuse provided in Table 1. Areas disturbed by demolition
should be restored with a subgrade that is stabilized to the satisfaction of the Geotechnical
Engineer.

Existing subsurface utilities that will be abandoned should be removed and the excavations
backfilled and compacted as described in the Fill Compaction section of this report. Alternatively,
abandoned pipes may be grouted using a controlled low strength material, such as a “two-sack
sand-cement slurry” under the observation of the Geotechnical Engineer.

Areas to receive fill should be scarified 12 inches and recompacted to 90 percent or more of the
maximum dry density based on ASTM D1557. In areas of saturated or “pumping” subgrade, a
geogrid such as Tensar TX7 or an approved similar product may be placed directly on the
excavation bottom, and then covered with at least 12 inches of %-inch aggregate base. Once the
subgrade is firm enough to attain compaction in the aggregate base, the remainder of the
excavation may be backfilled. It may be necessary to place additional aggregate base to stabilize
the subgrade sufficiently to place fill. The placement of the geogrid and aggregate base should also
follow the specific installation guidelines from the manufacturer of the geogrid.

7.2 Remedial Grading

The recommendations for remedial grading for the buildings anticipate the slab-on-grade subgrade
conditions listed below. Remedial grading is required to provide relatively uniform subgrade
support where excavation exposes existing Fill and Eocene Deposits. The recommendations assume
the building foundations are entirely embedded in the Eocene Deposits. Remedial grading is also
required below exterior surface improvements and where new structural fill will be placed.

Table 2 provides estimates of the depths and elevations of the top surface of Eocene Deposits at
each building. We expect Condition 1 or 3 below to occur following site preparation at the Amenity
Building and Building Nos. 2 and 3. We expect Condition 2 to occur following site preparation at
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Buildings 3 through 6. We recommend removing and replacing the existing fill entirely under the
building at the University Towers East site.

7.2.1 Condition 1 - Eocene Deposits and Shallow Existing Fill ( < 5 feet thick)

The portion of the subgrade that exposes existing Fill should remove the fill soils entirely to expose
Eocene Deposits. The excavation should be replaced with compacted soil that meets the
recommendations shown in Table 1.

The portion of the subgrade exposing Eocene Deposits should be over-excavated by 2 vertical feet
below the finished subgrade elevation of the slab-on-grade. The excavation should be replaced
with compacted soil that meets the recommendations shown in Table 1.

Remedial grading should be completed at least 5-feet horizontally outside of the perimeter of the
slab-on-grade.

7.2.2 Condition 2 - Eocene Deposits and Deep Existing Fill ( > 5 feet thick)

The portion of the subgrade that exposes existing Fill should remove the fill soils uniformly to a
depth of 5 feet below the finished subgrade elevation of the slab-on-grade. The contractor should
conduct local excavation and probing at the bottom of the removal excavation to determine the
depth of Fill. Where further excavation and Fill removal is practical (e.g., shoring not required), the
existing fill soils that are thicker than 5 feet should be removed entirely to the surface of the
Eocene Deposits and replaced with compacted soil that meets the recommendations shown in
Table 1. Where further excavation and Fill removal is not practical and the existing Fill that is left in
place probes firm in the excavations conducted by the contractor, the bottom of the excavation
where existing Fill remains should be prepared as recommended in the Site Preparation section of
this report.

The portion of the subgrade that exposes Eocene Deposits should be over-excavated by 5 vertical
feet below the finished subgrade elevation of the slab-on-grade. The excavation should be
replaced with compacted soil that meets the recommendations shown in Table 1.

We recommend establishing an allowance for benched over-excavations where there is an abrupt
and a large thickness of existing fill where it meets the Eocene Deposits at the elevation of finished
subgrade. The thickness of the benched transition could be the estimated thickness of the existing
Fill divided by 2 (H/2) depending on the subgrade conditions exposed. The Geotechnical Engineer
will evaluate the need for and extent of benched excavation considering the conditions exposed
following excavation. We anticipate these conditions could occur at Building Nos. 4 and 6.

Remedial grading should be completed at least 5-feet horizontally outside of the perimeter of the
slab-on-grade.
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7.2.3 Condition 3 - Eocene Deposits

Prepare, level, and clean the subgrade as customary to slab-on-grade construction. Restore any
areas disturbed by excavation to the satisfaction of the Geotechnical Engineer. If the subgrade is
over-excavated to facilitate the installation of underground utilities and/or shallow foundations,
the excavation should be replaced with compacted soil that meets the recommendations shown in
Table 1.

7.2.4 Exterior Surface Improvements

The subgrade for exterior surface improvements, such as new pavements, sidewalks, flatwork,
curbs, and gutters should be over-excavated 2 vertical feet below finished subgrade elevation. We
recommend this remedial grading where the subgrade exposes existing Fill and/or existing Fill and
Eocene Deposits. The bottom of the excavation should be prepared as recommended in the Site
Preparation section of this report. The excavation should be replaced with compacted soil that
meets the recommendations shown in Table 1, or as recommended elsewhere in this report for the
specific improvement.

Remedial grading should be completed at least 3-feet horizontally outside of the perimeter of the
improvement.

7.2.5 New Structural Fill

The subgrade for new structural fill should be excavated to expose Eocene Deposits. The bottom of
the excavation should be prepared as recommended in the Site Preparation section of this report.
Where fill is placed over a surface that has an inclination of 5h:1v or steeper, level benches should
be cut into the Eocene Deposits with a height of four feet or more and a width that provides
complete coverage by the compaction equipment during fill placement. The excavation should be
replaced with compacted soil that meets the recommendations shown in Table 1. The depth of
removal to expose Eocene Deposits may be reduced where the existing Fill is substantially thick.
The Geotechnical Engineer can provide specific recommendations depending on the area and new
improvements that will derive support from the structural fill.

7.3 Fill Compaction

Fill and backfill soils should be placed at slightly above optimum moisture content using equipment
that can produce a uniformly compacted product. The loose lift thickness should be 8 inches, unless
performance observed and testing during earthwork indicates a thinner loose lift is needed, or a
thicker loose lift is possible, up to a loose lift thickness of 12 inches. The minimum recommended
relative compaction ranges from 90 to 95 percent of the maximum dry density based on the latest
version of ASTM D1557 as shown in Table 1.

Controlled low strength material consisting of a two-sack sand and cement slurry may also be used
for structural fill as an alternative to compacted soil. Slurry is often useful in confined areas that
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may be difficult to access with typical compaction equipment. Samples of the slurry should be
fabricated and tested for compressive strength during construction. A 28-day compressive strength
of 100 pounds per square inch (psi) or more is recommended for the sand and cement slurry.
Crushed rock (%-inch) completely wrapped in filter fabric (Mirafi 140N, or approved equivalent)
may also be used as backfill in confined areas.

7.4 On-Site Soil Reuse

Most of the existing soils should be suitable for reuse, except for locally occurring existing Fill soils with
a high potential expansion. Soils with a High potential expansion (EI > 50) should be disposed offsite. It
will be necessary to process gravel and cobble in the excavated Eocene Deposits for reuse as
compacted fill. Table 1 provides requirements for reuse as fill.

7.5 Import Soil

The Geotechnical Engineer should observe and test samples of all proposed import soils prior to
hauling onto the site. Import fill should meet the soil specifications in Table 1.

For each proposed fill source, the Contractor should provide a submittal to the Geotechnical
Engineer demonstrating that the proposed site and materials meet the geotechnical and
environmental guidelines for import. Prior to import of the proposed materials, the Geotechnical
Engineer should obtain samples of the proposed import for laboratory testing to evaluate the
suitability of these soils for their proposed use. The following screening tests should be performed
for every 1,000 cubic yards of import, with a minimum of two sets of screening tests for each
import site:

e Particle Size Distribution (ASTM D6913)
e Maximum Density (ASTM D1557)

e Expansion Index (ASTM D4829)

e Sulfate Content (ASTM D516)

e Chloride Content (ASTM D512)

e pH & Resistivity (CT 643)

If a long-term, steady source of import material is utilized that consistently meets the import soil
recommendations described above, the import material testing frequency may be reduced at the
discretion of the Geotechnical Engineering and SDSU.

Additional testing per the guidelines provided by the Department of Toxic Substances Control
(DTSC, 2001) is required by the Owner prior to accepting soil for import. The test results should
meet the most stringent State and Federal residential screening levels including the most up to
date DTSC Modified Screening Levels (DTSC-SLs) and United States Environmental Protection
Agency Regional Screening Level (RSL).

7.6 Demolition Materials

The project is not expected to generate significant sources of asphalt concrete or Portland Cement
concrete that could be recycled for use as fill.

Y
AN GROUP DELTA 2024-10-11 SDSU Evolve Student Housing GeoRpt (Group Delta).docx



Report of Geotechnical Investigation Project No. SD814A
Evolve Student Housing October 11, 2024
San Diego State University Page 13

8.0 STRUCTURAL DESIGN RECOMMENDATIONS
8.1 Seismic Design

Structures should be designed in accordance with the governing seismic provisions of the 2022
California Building Code, as well as the minimum seismic design requirements of the California
State University (CSU, 2024). The following sections provide separate recommendations for the
Peninsula Site and the University Towers East site.

8.1.1 Peninsula Site

Appendix E provides a technical memorandum with a recommended site-specific acceleration
response spectra and seismic design parameters for the east portion of the Peninsula site. We will
provide recommendations for the other areas of the Peninsula site in the future.

8.1.2 University Towers East Site

The table below presents seismic design parameters recommended by the California State University
Seismic Requirements (CSU, 2024) for Site Class C. A geophysical survey line using the Refraction
Microtremor (ReMi) method resulted in an interpreted average shear wave velocity in the upper 30
meters (Vs 30), or 100 feet, of approximately or 425 meters/second (1,394 feet/second). The Site
Classification using Chapter 20 of ASCE 7-16 is Site Class C.

CSU - SAN DIEGO SEISMIC DESIGN PARAMETERS

Hazard Level Parameter Site Class C

PGAp 0.32

BSE-1N Soo 0.29
[Design] Sps 0.73
Sp1 0.32

PGAwM 0.48

BSE-2N Smo 0.44
[MCEg] Swmis 1.10
Sm1 0.48

8.2 Shallow Foundations

Shallow foundations comprise continuous footings for walls, isolated spread footings for columns,
and larger isolated pad footings that would support elevator cores or shear walls. We expect these
foundations to support nine to 11-story reinforced concrete buildings.

The following recommendations assume the shallow foundations for individual buildings bear
entirely upon Eocene Deposits. This embedment may be achieved using taller stem walls or
trenching as shown in Figure 8, Details C and D. The trench should be cleaned of all excavation
debris and filled with Controlled Low Strength Material with a 28-day compressive strength of 500
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pounds per square inch (psi) or more. The unconfined compressive strength of local sedimentary
formations that range from 200 to 500 psi. Table 2 and Figures 7 and 8 provides information to
develop foundation embedment into the Eocene Deposits. Piled foundations may be needed for
Building No. 6 at the Peninsula site.

Shallow foundations may be designed using the parameters provided below.

o Allowable vertical bearing capacity may be estimated using an allowable net vertical bearing
pressure of 6,000 pounds per square foot (psf) for a minimum footing width and embedment
(below lowest adjacent surface elevation) of 2 feet. The allowable bearing pressure may be
increased by 500 psf per foot increase in width or depth up to a maximum value of 10,000 psf.

e Allowable lateral bearing resistance for footings embedded entirely in Eocene Deposits (Detail
Cin Figure 8) may be estimated using an allowable soil passive pressure of 400 psf per foot of
vertical embedment combined with a sliding resistance estimated using an allowable
coefficient of friction of 0.4. The allowable soil passive pressure should be reduced to 250
psf/per foot of vertical embedment, where the footings are embedded in fill and the bottom of
the footing is supported by CLSM-filled trench that extends into the Eocene Deposits (Detail D
in Figure 8). The upper 12 inches of passive pressure should be neglected where permanent
hardscape surfaces will not be present.

e Allowable vertical bearing pressure and allowable passive pressure may be increased by one-
third for short term seismic and wind loads.

e Allowable vertical bearing pressure and allowable passive pressure assume infinite level ground
in front of the footing, or a minimum horizontal distance of 10 feet from the face of descending
slopes and the face of the footing that is closest to the slope.

e Estimated total and differential settlement from static and seismic loading between adjacent
footings of 1% inch and % inch.

e Minimum dimensions, embedment, and setback distances as shown in Figure 8. Note that
foundations will need to be setback from the face of existing slopes as shown in Figure 8.

e Reinforcement per the Structural Engineer.

Pad footings may be designed using a modulus of vertical subgrade reaction (ks) of 250 pounds per
cubicinch for one-foot square footings. This modulus below should be adjusted using the following
equations for square footings with widths greater than one foot and rectangular footings.

For square footings of width ‘B’ (in feet):
kiexe) = ks [(B+ 1) / 2B]?

For rectangular footings of width ‘B’ and length ‘L’ (in feet), where ‘L’ is greater than ‘B’, the above
equation should be used to calculate kigxs}, and this value should then be factored into the equation
below:

krixs) = kisxey [(1 + 0.5B /L) / 1.5]
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8.3 Reinforced Concrete Slabs-On-Grade

The project plans to use reinforced concrete slabs-on-grade for the buildings.
8.3.1 Subgrade Preparation

The subgrade should be prepared as recommended in the Remedial Earthwork section of this
report. Subgrade soils should be placed to meet the specifications in Table 1.

8.3.2 Slab Thickness and Reinforcement

Conventional concrete building slabs should be at least 5 inches thick. The Structural Engineer
should design the slab thickness, control joints, and reinforcement per the current version of the
California Building Code and the slab loading.

8.3.3 Moisture Protection for Interior Slabs

Moisture protection should comply with the requirements of the current CBC, American Concrete
Institute (ACl 302.1R-15) and the desired functionality of the interior ground level spaces. The
Architect typically specifies an appropriate level of moisture protection considering allowable
moisture transmission rates for the flooring or other functionality considerations.

Moisture protection may be a “Vapor Retarder” or “Vapor Barrier” that use membranes with a
thickness of 10 and 15 mil or more, respectively. The membrane may be placed between the
concrete slab and the aggregate base (where used) or finished subgrade immediately below the
slab, provided it is protected from puncture and repaired per the manufacturer’s recommendations
if damaged. Note the CBC specifies a Capillary Break, as defined, and installed per the California
Green Building Standards, with a Vapor Retarder.

9.0 CIVIL DESIGN RECOMMENDATIONS

Civil design requirements are expected to involve relatively minor formation of the site with low
volumes of cut and fill, shallow wet and dry utilities, asphalt and concrete exterior surface
improvements, and storm water Best Management Practices.

9.1 Surface Drainage

Foundation and slab performance depend on how well surface runoff drains from the Project Site.
The ground surface should be graded so that water flows rapidly away from the structures and tops
of slopes without ponding. The surface gradient needed to achieve this may depend on the planned
landscaping. Permeable pavements (e.g., interlocking concrete paver blocks), planters, and
landscaped areas should be built so that water will not seep into the foundation, slab, or pavement
areas. Permeable pavements, planters, and landscaped areas above retaining walls should be lined
with impermeable membranes and have dedicated drainage systems to channel the water by pipe
to a suitable drainage outlet. If roof drains are used, the drainage should be channeled by pipe to
storm drains or discharge 10 feet or more from buildings into suitable non-erodible drainage
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structures. There should be no surface runoff or storm drain outlets that discharge water near to
on or on slopes. Irrigation should be limited to that needed to sustain landscaping to avoid
developing perched water in the subsurface soils.

9.2 Exterior Surface Improvements

Exterior surface improvements consist of the following types of paving surfaces:

1. Asphalt Concrete (AC) paving subject to vehicular traffic.

2. Portland Cement Concrete (PCC) pedestrian paving.

The recommendations below apply to the above exterior surface improvements, which is followed
by recommendations that are specific to each type of improvement.
e The subgrade should meet the specifications in Table 1.

e Aggregate Base, where specified, should be brought to slightly above optimum moisture
content and compacted to 95 percent of the maximum dry density per ASTM D1557.

e Imported aggregate base should conform to Section 200-2.2, Crushed Aggregate Base (Public
Works Standards, Inc., 2021).

e The design subgrade R-Value should be confirmed by R-Value testing of the actual paving
subgrade soils during precise grading. The preliminary pavement sections below assume R-
Values of 5 and 15 considering our prior experience at the SDSU Main Campus and the
subgrade conditions that may occur at the Sites.

9.2.1 Asphalt Concrete Pavements

The table below summarizes preliminary pavement sections designed per the Caltrans Highway
Design Manual, Topic 633.1 (Caltrans, 2018) using a 20-year pavement design life.

PRELIMINARY ASPHALT CONCRETE STRUCTURAL PAVEMENTS SECTIONS

. Asphalt Concrete Aggregate Base Aggregate Base

Pavement Type Traffic Index Section Section (R~5) Section (R~15)
Passenger Car Parking 5.0 4 Inches 8 Inches 6 Inches
Truck Traffic Areas 6.0 4 Inches 12 Inches 10 Inches
Heavy Traffic Areas 7.0 4 Inches 16 Inches 14 Inches

Asphalt concrete should conform to Section 203-6 and should be compacted to 91 and 97 percent
of the Rice density per ASTM D2041 (Public Works Standards, Inc., 2021).
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9.2.2 Pedestrian Portland Cement Concrete Pavements

Exterior Portland Cement concrete slabs and sidewalks subjected to pedestrian and small
maintenance vehicle traffic should be at least 4 inches thick and reinforced with 6x6-W2.9/W2.9
Welded Wire Fabric placed securely at mid-height of the slab. Crack control joints should be
provided per the latest American Concrete Institute guidelines (e.g., ACI 302.1R).Permanent
Stormwater Infiltration Best Management Practices

We do not recommend on-site infiltration from a geotechnical perspective. Stormwater Best
Management Practices, such as bio-retention basins and pervious pavements should be lined with
an impermeable 20-mil (minimum) HDPE or PVC membrane. The basins and pavements should
have suitable subdrains that outlet via solid PVC pipe to the storm drain system.

We evaluated the geotechnical aspects of storm water management per the latest version of the
City of San Diego BMP Design Manual. The assessment included a screening evaluation of the
feasibility for on-site storm water infiltration. Full or partial infiltration does not appear to be
feasible at the Sites due to the presence of fill and the impermeable characteristics of the Eocene
Deposits.

10.0 CONSTRUCTION CONSIDERATIONS

Construction of the new structures and improvements will need to adapt to the geotechnical
conditions at the site. Summarized below are the primary geotechnical-related construction
considerations known at this time.

10.1 Temporary Excavations

We expect temporary excavations for the deeper portions of the recommended remedial grading
and the installation of deeper underground utilities. Excavations should conform to the latest
version of the Cal-OSHA guidelines.

The design and construction of temporary slopes and excavations, as well their maintenance and
monitoring during construction, is the responsibility of the contractor. The contractor should have a
competent person evaluate the soil or rock conditions encountered during excavation to determine
permissible temporary slope inclinations and other measures as required by California OSHA
(OSHA). Based on the existing data interpreted from site reconnaissance and subsurface
exploration, the following OSHA Soil Types may be assumed for planning purposes. Note that
slopes that exceed 20 feet in height require specific analysis by a registered Civil Engineer.

PRELIMINARY CAL/OSHA SOIL TYPES

Geologic Unit Cal/OSHA Soil Type
Existing Fill Type C
Residual Soils and New Compacted Fill Type B
Eocene Deposits Type A L2

1. Not subject to vibration, no fracturing, fissuring of dip into face of excavation.
2. Limited to 12-feet in height
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The contractor should note the materials encountered in construction excavations could vary
significantly across the Project Site. The above assessment of OSHA Soil Types for temporary slopes
is based on preliminary engineering classifications of material encountered in widely spaced
explorations. The contractor's competent person should observe temporary slopes at regular
intervals to assess their need for maintenance and stability.

10.2 Excavation Characteristics

The contractor should expect resistant mass and trench excavation in the cobble conglomerate
portions of the Eocene Deposits. Conglomerates cause resistant excavation due to hard rock clasts
that are more difficult to excavate than the surrounding sedimentary matrix. Where encountered,
these zones may require mechanical or chemical breaking prior to excavation. Excavations are also
anticipated to result in an irregular surface due to the presence of cobbles and boulders, which
could lead to additional soil export and concrete overbreak.

10.3 Groundwater Control

The contractor should expect a light to moderate volume of seepage at or near the contact
between the fill and the conglomerate beds within the Eocene Deposits. These conditions are
difficult to predict. They are typically mitigated if and where they occur.

11.0 ADDITIONAL GEOTECHNICAL SERVICES
11.1 Geotechnical Design Support Services

Development of the project will require further geotechnical services. We anticipate these
services to consist of the following tasks:
e Providing geotechnical consulting and design development support through final design.

e Preparing or supporting the preparation of geotechnical-specific construction specifications
(e.g., earthwork).

e Reviewing the civil, structural, landscape, and architecture (waterproofing only) plans for
compatibility with the recommendations provided in the geotechnical report.

e Responding to comments by the reviewing agencies.

e Revising this geotechnical report or providing addenda as needed to address changes in design,
to obtain permits, and/or address comments from reviewing agencies.

11.2 Construction Geotechnical Observation and Testing
We anticipate geotechnical observation and testing services during construction to consist of

the following tasks:

e Continuous on-site observation and compaction testing by a geotechnical field technician
during earthwork with associated laboratory testing (e.g., compaction curves, physical and
engineering properties of import soils, R-Value tests, Expansion Index tests).
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e Part-time on-site observation and compaction testing by a geotechnical field technician during
subgrade preparation and pavement construction.

e Observation by a geotechnical field technician to observe that shallow foundation extend to the
recommended width, depth, and bearing strata.

e Preparation of an As-Built Geotechnical Report.
12.0 LIMITATIONS

The recommendations in this report are preliminary and subject to revision from changes that
occur during design development or from the results of field testing or actual subsurface conditions
encountered during construction. Group Delta needs to continue to be part of the project design
and construction for these recommendations to remain valid. If another geotechnical consultant
provides these services, they should prepare a letter indicating their intent to assume the
responsibilities of the project Geotechnical Engineer-of-Record. This letter should also indicate
their concurrence with the recommendations in the report or revise them as needed to assume the
role of the project Geotechnical Engineer-of-Record.

Group Delta prepared this report using the degree of care and skill ordinarily exercised, under
similar circumstances, by reputable geotechnical consultants practicing in similar localities. No
warranty, express or implied, is made as to the conclusions and professional opinions included in
this report.

The findings of this report are valid as of the present date. However, changes in the condition of a
property can occur with the passage of time, whether due to natural processes or the work of
humans on this or adjacent properties. In addition, changes in applicable or appropriate standards
of practice may occur from legislation or the broadening of knowledge. Accordingly, the findings of
this report may be invalidated wholly or partially by changes outside our control. Therefore, this
report is subject to review and should not be relied upon after a period of three years.
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TABLE 1 - SUMMARY OF MATERIAL AND COMPACTION RECOMMENDATIONS FOR COMPACTED FILL

Minimum Com ion
Material Recommendations © um Compactio

Fill Type Location(s)? Recommendations
yp (s) [Test Standard]
[Test Standard]
General General Fill and Utility Trench Backfill El < 50 [ASTM D4829] 90% RC at or slightly above OMC

Passing 6” Sieve = 100% [ASTM D6913] ¢

Fill
Compacted Fi Passing %” Sieve > 70% [ASTM D6913]

(Outside of Pipe Zone) [ASTM D1557]

El <50 [ASTM D4829]
Passing 3” Sieve = 100% [ASTM D6913] ¢
Passing %” Sieve = 70% [ASTM D6913]
20% < Passing #200 Sieve < 40% [ASTM D6913]
Pl < 15; LL < 50 [ASTM D4318]
Shear Strength: Friction Angle > 32°; Cohesion > 200 psf

Remedial Earthwork Zone Behind Soil
Nail Wall

90% RC at or slightly above OMC
[ASTM D1557]

Structural Fill Select Granular Compacted

90% RC at or slightly above OMC
Backfill Zone (See Figure 8C)

[ASTM D1557]

El <20 [ASTM D4829]

Passing 3” Sieve = 100% [ASTM D6913] ©

Upper 24” below FSG for sidewalks,
slabs on grade, pavements, curbs,
gutters, and other flatwork

Passing %” Sieve = 70% [ASTM D6913]
Passing #200 Sieve < 35% [ASTM D6913]

Upper 12” Below FSG: 95% RC at or

slightly above OMC [ASTM D1557]
12" to 24” Below FSG: 90% RC at or

slightly above OMC [ASTM D1557]

Notes:
a = If multiple zones overlap, the most stringent of the compaction and material recommendations should apply to that zone.
b = Additional Minimum Criteria that Apply to Material Recommendations:
- Satisfactory USCS Soil Types: GW, GP, GM, GC, SW, SP, SM, and SC, or combinations of these groups [ASTM D2487]
- Unsatisfactory USCS Soil Types: CH, MH, CL, ML, OH, OL and PT, or combinations of these groups [ASTM D2487]
- Corrosion Recommendations: Sulfate Content < 0.10%; Chloride Content < 0.03%; Minimum Soil Resistivity > 1,000 ohm-cm; 5.5 < pH < 10.0
C = Fill material should be placed and processed to avoid "nesting" or concentrations of rock without sufficient fines for compaction.

ASTM = ASTM International; CTM = Caltrans Test Method; El = Expansion Index; FG = Finished Grade; FSG = Finished Subgrade; LL = Liquid Limit; PI =
Plasticity Index; OMC = Optimum Moisture Content; RC = Relative Compaction; USCS = Unified Soil Classification System.
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Evolve Student Housing
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TABLE 2: ESTIMATED ELEVATION OF THE TOP SURFACE OF EOCENE DEPOSITS

g Representative Depth to Bedrock Estimated Elevation
Location . 2

Borings (Feet) (Feet)

B-14 2 NA3

Amenity Building B-2 1 421

B-3 1 417

B-4 <1 414

Building 1 B-5 3 412

B-6 1 412

B-7 1 407

Building 2 B-8 3 410

B-9 <1 405

B-10 2 399

o B-11 396
Building 3

B-12 29 NA

B-13 8 384

o B-14 14 NA
Building 4

B-15 396

B-16 2 404
Building 5

B-17 25 NA

B-18 3 408

. B-19 29 NA
Building 6

B-20 6 411

B-21 42 NA

B-22 465

University Tower B-23 465

B-24 466

Notes:

pwWNE

) Y
()

.. GROURP DELTA

Long Term Site Plan from Swinerton Gensler Technical Proposal — RFP 7023 San Diego State University, July 25, 2024
Estimated using Google Earth Pro, accessed September 2024
NA — Boring not located within plan area of building. Data provided for information only.
Hand auger. Data provided for information only
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APPENDIX A

PRIOR GEOTEHCNICAL INVESTIGATIONS

Prior geotechnical investigations were conducted in the past at the University Towers site and the
property adjacent to the Peninsula Site (the “College View Apartments”). Relevant boring logs and
laboratory testing data from these investigations are provided below.
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Peninsula Site
Geocon, 2019

PAS

Geocon Incorporated performed a geotechnical investigation for the recently constructed College
View apartments at 5420 55" Street, adjacent to the Peninsula Site. Logs describing the subsurface
conditions encountered in two of their explorations are presented in the following pages of this
appendix. The maximum exploration depth was about 46 7 feet below existing grades Approximate
locations of these two borings are shown on Figure 4A.

Note, some of the materials shown on the logs as “very old paralic deposits/Mission Valley
formation” and “Stadium Conglomerate” are assumed in this report to be undocumented fill based
on our understanding of the site history, interpretation of blow count data, correlation with our
near-by borings, and informal personal communication with construction personnel from the
College View Apartments project.
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PROJECT NO. G2432-52-01

. @ BORING B 2 Bu~| & W
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- 4 — =
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B2-3 -No recovery 33
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Figure A-2, G2432-52-01.GPJ
Log of Boring B 2, Page 1 of 2
SAMPLE SYMBOLS [ ... sSAMPLING UNSUCCESSFUL ] ... STANDARD PENETRATION TEST Il .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE A .. cHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

*Assumed to be Undocumented Fill based on interpretation of blow count data, our understanding oEf]t e site
history, and personal communication with the College View Apartment construction personnel.
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Log of Boring B 2, Page 2 of 2
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SAMPLE SYMBOLS

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

*Assumed to be Undocumented Fill based on interpretation of blow count data, our understanding oEf]t e site
history, and personal communication with the College View Apartment construction personnel.



PROJECT NO. G2432-52-01

. BORING B 3 2u-| & | .2
DEPTH 8 =] sou EzZL| 9~ x -
IN SAMPLE 3 % CLASS Ex2| & O &
NO. o |2 ELEV. (MSL.) 409" DATE COMPLETED 08-08-2019 Fos| op 2y
FEET = |5 wscs) —_— _— Yon 9 > = oz
- |8 nge| § =3
?_F) EQUIPMENT CME 75 BY: K. HAASE o
0 MATERIAL DESCRIPTION
M 4" ASPHALT
= . VERY OLD PARALIC DEPOSITS/MISSION VALLEY -
FORMATION-Undivided (Qvop,/Tmv) *
- Dense to very dense, damp to moist, brown, Silty, fine- to coarse-grained, -
Sandy CONGLOMERATE
- 4 — =
[ ] -No recovery [ 50/6"
B 6 — b
| 8 — -
- 1 0 — % . B
-Becomes light reddish brown 40
i | " SC | Denseto very dense, damp to moist, brown, Clayey, fine- to coarse-grained, | 24 | | |
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