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1.0 INTRODUCTION

Purpose and Scope

This report presents the results of our limited geotechnical investigation for
Campus Park West, a proposed residential and commercial development to be
constructed on the Campus Park West property, Tract 5424, located at the
intersection of Pankey Road and Pala Road (Highway SR-76) in the
unincorporated Pala area of San Diego County, California (see Figure 1).

Our investigation included limited geotechnical exploration of the site, laboratory
testing of selected soil samples, geotechnical analysis of the data collected, and
preparation of this report. The purpose of our geotechnical investigation was to
evaluate existing geotechnical conditions present at the site and to provide
preliminary conclusions and geotechnical recommendations relative to the
proposed development of the property. Additional geotechnical investigation will
be required to finalize and refine the recommendations of this report.

1.1.1 Scope of Work

As part of our geotechnical investigation, we performed the following:

= Review of available pertinent, published and unpublished geotechnical
literature maps, and aerial photographs (Appendix A).

= Review of the available previous geotechnical reports by Leighton and
others (Appendix A) and conceptual site development plans (Project
Design Consultants, 2008).

= Field reconnaissance of the existing onsite geotechnical conditions.

= Coordination with Underground Services Alert (USA) to locate potential
underground utilities on or adjacent to the site.

= Subsurface exploration consisting of the excavation, logging, and
sampling of four (4) small diameter exploratory borings utilized to
develop the site design parameters. The borings were advanced
utilizing a truck mounted drill rig to depths ranging from 40 to 51.5 feet.
We also advanced six (6) Cone Penetrometer Tests (CPT's) to a
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maximum depth of 72 feet or refusal. The approximate boring and
CPT’s locations are shown on the Geotechnical Map (Plate 1). The
logs of the borings and CPT'’s are presented in Appendix B.

= Laboratory testing of representative soil samples obtained from the
subsurface exploration. Results of these tests are presented in
Appendix C, with the exception of moisture/density determinations,
which are provided on the boring logs (included in Appendix B).

= Compilation and analysis of the geotechnical data obtained from the
field investigation and laboratory testing.

= Review local and regional seismicity, and provide seismic parameters
for the site in accordance with 2010 California Building Code (CBC).

= Development of preliminary foundation design recommendations for
the new Pankey Road Bridge.

= Preparation of this report presenting our findings, conclusions, and
geotechnical recommendations with respect to the proposed design,
site grading and general construction considerations.

Site Location and Description

The proposed project is generally located east of Interstate 15, east of Pankey
Road and north of the Pala Road, as shown on Plate 1. The topography of the site
area is variable, with gently rolling terrain in the northern portions of the site with
elevations ranging from approximately 263 to 320 feet mean sea level (msl) to
relatively flat areas in the southern portion of the site (i.e., parcels 3 and 4 that are
south on Pala Road) with an elevation of approximately 266 feet msl.

Latitude: 33.3363 degrees
Longitude: -117.1513 degrees
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Previous Studies

As background, Leighton has previously performed both a Mineral Resource
Study and Phase 1 Environmental Site Assessment on the property. In addition,
we are concurrently preparing a geotechnical investigation for the Campus Park
Sewer Pump Station located north of Pala Road and east of Pankey Road.

Geotechnical assessments previously performed by others for the site and
surrounding properties include the adjacent Campus Park site and Meadowbrook
development and Palomar College extension project (Appendix A). These offsite
studies included test pits, large-diameter borings, small diameter borings, and
CPT'’s that were reviewed as part of our study.

Proposed Development

Based on our review of the conceptual site development plans (Project Design
Consultants, 2008), we understand the proposed development will include
construction of multi family residential buildings, commercial buildings, limited
impact industrial/office buildings, streets, and associated improvements, such as,
underground utilities, landscaping and pavement areas. In addition, a new bridge
will also be constructed for the realignment of Pankey Road. We also understand
that the proposed grading will include cuts and fills with 2 to 1 (horizontal :
vertical) slopes.
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2.0 SUBSURFACE EXPLORATION AND LABORATORY TESTING

Our subsurface investigation consisted of the excavation of four (4) small-diameter
exploratory borings and six (6) CPT's. The purpose of these excavations was to
evaluate the younger alluvial soils, depths to groundwater, collect soil samples for
laboratory tests, and provide data to perform a liquefaction evaluation south of Pala
Road. One boring and one CPT were advanced in the area of the southern bridge
abutment for the new Pankey Road Bridge so that preliminary foundation
recommendations for the design of the bridge could be developed. Exploration logs are
presented in Appendix B. It should be noted that additional subsurface exploration will
be required for the northern abutment of the bridge and other areas of the site. In
addition, a future bridge widening is also proposed for the existing bridge on Pala Road
(Highway 76) and additional future subsurface exploration will be required at that
location.

The exploratory excavations were logged by a Geologist from our firm. Representative
bulk and relatively undisturbed samples were obtained at frequent intervals for
laboratory testing. The approximate locations of the borings and CPT’s are shown on
the Geotechnical Map (Plate 1). Subsequent to logging and sampling, the borings and
CPT’s were backfilled.

Laboratory testing was performed on representative samples to evaluate moisture and
density, strength, grain size analysis, and geochemistry of the subsurface soils. A
discussion of the laboratory tests performed and a summary of the laboratory test
results are presented in Appendix C. In-situ moisture and density test results are
provided on the boring logs (Appendix B).
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3.0 SUMMARY OF GEOTECHNICAL CONDITIONS

Regional Geology

The site is located within the coastal subprovince of the Peninsular Ranges
Geomorphic Province, near the western edge of the southern California batholith.
The topography at the edge of the batholith changes from the rugged landforms
developed on the batholith to the more subdued landforms, similar to those of the
softer sedimentary formations of the coastal plain. Weathering, erosion and
regional tectonic uplift created the valleys and ridges of the area.

Site-Specific Geology

Based on our geologic mapping, subsurface exploration, and review of our
referenced geologic maps (Appendix A), the site is mantled by localized areas of
undocumented fill, topsoil/colluvium, alluvium and terrace deposits. These units
are underlain at depth by what has been mapped as Cretaceous-aged Granitic
Rock. The geologic conditions across the site are presented on the Geotechnical
Map (Plate 1).

3.2.1 Undocumented Fill Soils (Map Symbol Afu)

Several localized areas of undocumented fill are present on site and will
require complete removal during site grading. The primary fill is associated
with Pankey Road but other localized areas may also be present.

3.2.2 Topsoil/Colluvium (unmapped)

The rolling hills of the northern portion of the site are mantled by what is
believed to be a thin veneer of weathered topsoil and colluvium. Although
not investigated as part of this study, the soils are anticipated to consist of
loose to medium dense silty sands and clays. These soils will require
complete removal in areas of proposed development as they are
unsuitable to support structural loads. Previous studies on adjacent
parcels have shown these soils to be on the order of 1 to 5 feet in
thickness although locally thicker deposits may be present.



3.3

3.2.3

3.24

3.2.5

042410-003

Quaternary-aged Alluvium (Map Symbol-Qal)

Quaternary alluvial deposits are mapped across the southern portion of
the site and in the low-lying drainage of the northern portions of the
property. In the northern portions, the alluvium consists of poorly
consolidated (loose) clays, silts, and sands that have accumulated in the
lower-most drainage. In the southern portion, the alluvial material
encountered predominately consisted of loose to medium dense, fine to
coarse sand, silty fine to medium sand, and sandy silts. Alluvial soils south
of Pala Road (Highway 76) are on the order of 70 feet in thickness.

Terrace Deposits (Map Symbol Ot)

The gently rolling terrain of the northern portions of the site consist
predominately of Terrace Deposits. These sediments are differentiated from
the younger alluvial deposits due to a greater degree of consolidation and
typically the presence of more silts and clays. However, the upper portions
are locally highly weathered and porous. With the exception of the upper
weathered profile, these soils are anticipated to be suitable to support
structural loads. Removals in the areas mapped as terrace deposits are
estimated to be on the order of 2 to 10 feet. Additional testing should be
performed to verify removal depths.

Granitic Rocks (Map Symbol Kar)

Based on the regional geologic map, the entire site is underlain at depth
by granitic rock. This unit is not anticipated to be encountered as part of
the site development process. The unit consists of granodiorites, tonalities
and gabbro.

Geologic Structure

Based on our subsurface explorations, review of the other geotechnical reports,
and regional geologic maps, the alluvium and Terrace Deposits are generally
massive with localized cross bedding and generally flat bedding where present.
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Surface Water and Groundwater

Some minor surface water was seasonally observed during our field
reconnaissance in the creek below the Pankey Road Bridge. In general, the
surface water may drain as sheet flow from higher to lower portions of the site
during rainy periods.

Groundwater was encountered within all four of the exploration borings with the
shallowest at an approximate depth of 13 feet below the existing ground surface
(bgs) in Boring B-3 (i.e., an elevation of 245 feet msl), and the deepest at an
approximate depth of 18 feet bgs in Boring B-2, which is roughly an elevation of
248 feet msl. Should deep cuts or deep foundations be utilized, groundwater will
likely be encountered. Note that groundwater levels may fluctuate seasonally and
rise during rainy periods. We noted that the depth to groundwater levels
decrease to the north in alluvial areas and will likely be encountered during
remedial grading. Note that currently no test pits or borings have been excavated
in the alluvial soils in the northern portion of the site to determine the depth to
groundwater. However, test pits excavated several years ago east of the
northern portion of the site, encountered groundwater as shallow as 3 feet below
existing site grading. Therefore, the depth to ground water in the northern alluvial
areas is assumed to range somewhere between 13 feet (i.e., Boring B-3) and 3
feet depth as noted in the older offsite test pits.

Landslides

Based on review of aerial photographs and site visits, there were no topographic
features identified indicating ancient landslides on or adjacent to the site. In
addition, there are no mapped landslides on the site. The potential for significant
landslides or large-scale slope instability at the site is considered low.

Flood Hazard

According to a Federal Emergency Management Agency (FEMA) flood insurance
rate map (FEMA Map 06073C0485G, 2007); the site is not located within a flood
zone, with the exception of the parcel in the southeastern corner of Pankey Road
and Pala Road. Based on review of dam inundation and topographic maps per
SANGIS, the site is not located downstream from dam inundation areas.
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Geochemical Considerations/Soil Corrosivity

The National Association of Corrosion Engineers (NACE) defines corrosion as “a
deterioration of a substance or its properties because of a reaction with its
environment.” From a geotechnical viewpoint, the “environment” is the prevailing
foundation soils and the “substances” are reinforced concrete foundations or
various types of metallic buried elements such as piles, pipes, etc. that are in
contact with or within close vicinity of the soils.

In general, soil environments that are detrimental to concrete have high
concentrations of soluble sulfates and/or pH values of less than 5.5. Typically, a
Type 1l or VI concrete mix-design is provided when the soluble sulfate content of
the soil exceeds 0.1 percent by weight or 1,000 ppm. The results of our
laboratory tests on representative soils from the site indicated a soluble sulfate
content of less than 0.0375 percent (375 ppm) and a pH range of 7.67 to 7.84,
which suggests that the concrete should be designed in accordance with the
negligible category.

A minimum resistivity value less than approximately 5,000 ohm-cm typically
indicates a corrosive environment to buried, uncoated metallic conduits. The test
results indicate minimum resistivity ranging from 611 to 4,828 ohm-cm, which
indicates a very corrosion potential to buried uncoated metal pipes and conduits.
Chloride testing (i.e., Content concentrations ranging from 12 to 73 ppm)
indicates a low degree of corrosion potential. The test results are provided in
Appendix C.

For appropriate evaluation and mitigation design for other substances with
potential influence from corrosive soils, a corrosion engineer may be consulted.
These other substances include (but are not necessarily limited to) buried copper
tubing, aluminum elements in close vicinity of soils, or stucco finish, if any, that
can be potentially influenced.
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4.0 FAULTING AND SEISMICITY

Faulting

Our discussion of faults on the site is prefaced with a discussion of California
legislation and state policies concerning the classification and land-use criteria
associated with faults. By definition of the California Mining and Geology Board, an
active fault is a fault which has had surface displacement within Holocene time
(about the last 11,000 years). The State Geologist has defined a potentially active
fault as any fault considered to have been active during Quaternary time (last
1,600,000 years) but that has not been proven to be active or inactive. This
definition is used in delineating Fault-Rupture Hazard Zones as mandated by the
Alquist-Priolo Earthquake Fault Zoning Act of 1972 and as most recently revised in
1997. The intent of this act is to assure that unwise urban development does not
occur across the traces of active faults. Based on our review of the Fault-Rupture
Hazard Zones, the site is not located within any Fault-Rupture Hazard Zone as
created by the Alquist-Priolo Act (Hart, 1997).

The site, like the rest of Southern California, is seismically active as a result of
being located near the active margin between the North American and Pacific
tectonic plates. The principal source of seismic activity is movement along the
northwest-trending regional fault zones such as the San Andreas, San Jacinto and
Elsinore Faults Zones, as well as along less active faults such as the Newport-
Inglewood (Offshore).

Our review of geologic literature pertaining to the site and general vicinity indicates
that there are no known major or active faults on or in the immediate vicinity of the
site. Evidence for faulting was not encountered during our field investigation. The
nearest active regional fault is the Elsinore Temecula Fault approximately 7.8
miles (12.5 kilometers) to the northeast of the site, the Elsinore Julian Fault
approximately 8.6 miles to the southeast, and the Newport-Inglewood Fault Zone
located approximately 20.4 miles to the west (Blake, 2000).



4.2

042410-003

Seismicity

The site can be considered to lie within a seismically active region, as can all of
Southern California. Table 1 indicates potential seismic events that could be
produced by the maximum moment magnitude earthquake. A maximum moment
magnitude earthquake is the maximum expectable earthquake given the known
tectonic framework. Site-specific seismic parameters for the site are included in
Table 1 are the distances to the causative faults, earthquake magnitudes, and
postulated ground accelerations as generated by the deterministic fault modeling
software EQFAULT (Blake, 2000).

Table 1
Seismic Parameters for Active Faults (Blake, 2000)
Distance from Maximum Peak Ground
Potential Fault to Site Moment Motion at Mean
Causative Fault (miles) Magnitude Attenuation
(Mw) Relationship (g)
Elsinore- 7.8 6.8 0.31
Temecula
Elsinore-Julian 8.7 7.1 0.34
Newport- 20.4 7.1 0.16
Inglewood
Rose Canyon 216 72 016

As indicated in Table 1, the Elsinore-Julian Fault is the ‘active’ fault considered
having the most significant effect at the site from a design standpoint.

Utilizing 2010 California Building Code (CBC procedures), we have characterized
the site soil profile to be Site Class D based on our experience with similar sites
in the project area and the results of our subsurface evaluation.

The following table presents the spectral acceleration parameters for the project

determined in accordance with the 2010 CBC (CBSC, 2010a) and the USGS
Ground Motion Parameter Calculator (Version 5.1.0).

-10-
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Table 2
Mapped Spectral Acceleration Parameters
Site Class D

_ — Fa = 1.0

Site Coefficients F, = 1.5
_ Ss = 14919
Mapped MCE Spectral Accelerations S, =  0.574g
_ - _ Sws = 1.491g
Site Modified MCE Spectral Accelerations Sw = 0.86lg
. _ Sps = 0.994g
Design Spectral Accelerations Spi = 0.574g

The peak horizontal ground acceleration associated with the Maximum
Considered Earthquake Ground Motion is 0.6g. The peak horizontal ground
acceleration associated with the Design Earthquake Ground Motion is 0.4g.

Secondary effects that can be associated with severe ground shaking following a
relatively large earthquake include shallow ground rupture, soil liquefaction, and
dynamic settlement. These secondary effects of seismic shaking are discussed
in the following sections.

42.1

4.2.2

Shallow Ground Rupture

Ground rupture because of active faulting is not likely to occur on site due
to the absence of known active faults. Cracking due to shaking from
distant seismic events is not considered a significant hazard, although it is
a possibility at any site.

Liguefaction and Dynamic Settlement

Liguefaction and dynamic settlement of soils can be caused by strong
vibratory motion due to earthquakes. Both research and historical data
indicate that loose, saturated, granular soils are susceptible to liquefaction
and dynamic settlement. Liquefaction is typified by a loss of shear strength
in the affected solil layer, thereby causing the soil to behave as a viscous
liquid. This effect may be manifested by excessive settlements and sand
boils at the ground surface.

-11-
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Design ground motion considered in our liquefaction triggering analyses
was the design earthquake with moment magnitude 7.6 and peak ground
acceleration (pga) of 0.4g. In the determination of the design magnitude,
the USGS Earthquake Hazard Program, GMT, was used, which calculates
the most probable modal magnitude based on a probabilistic Seismic
Hazard Disaggregation of maximum magnitude earthquake at the site
(see Appendix D).

The results of the liquefaction analyses indicate that potentially
discontinuous layers of the alluvial materials in the southern portion of the
site (i.e., improvements south of Pala Road and the new Pankey Road
alignment and bridge site), as encountered in the borings and CPTs, are
considered susceptible to liquefaction at the design earthquake ground
motion. Summary plots of the analyses using the software LiquefyPro
(Civil Tech, 2002) are provided in Appendix D.

Dynamic and post-liquefaction settlement was evaluated utilizing the
Modified Robertson and Ishihara and Yoshimine methods. In addition,
limited remedial grading (i.e., removal of up to 14 feet of existing alluvium)
and the placement of 2 to 6 feet of additional fill above the existing grades
were used in the analysis. Results of that analysis indicate total
liquefaction-induced settlement on the order of 4 to 6 % inches can be
anticipated as a result of the design earthquake event. Therefore, the near
surface improvements, such as underground utlites and shallow
foundations, may be subjected to differential settlements on the order of 2
to 6 inches. Plots of the liquefaction analysis are provided in Appendix D.

Considering the potential for liquefaction and the dynamic settlements at
the site, remedial grading, ground improvement and/or deep foundations
will need to be considered for the site improvements, buildings, and new
bridge. Note that if only deep pile foundations are utilized, appropriate
downdrag forces and flow failure loading from embankment instability
need to be considered in the design. In general, the Ground improvement
methods would consist of vibro-compaction of existing loose sand layers,
and/or vibro-replacement/densification with stone columns techniques to
mitigate the potential for liquefaction induced ground failures.

-12-
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Lateral Spread

Lateral spreading can occur when saturated alluvial materials overlain by
sloping ground liquefy and cause a reduction of lateral resisting force.
Lateral spreading is manifested by lateral displacement and slumping of
the embankment. Empirical relationships have been derived (Youd et. al.,
1999) to estimate the magnitude of lateral spread due to the design
seismic event. These relationships include parameters such as
earthquake magnitude, distance of the earthquake from the site, slope
height and angle, the thickness of liquefiable soil, and gradation
characteristics of the soll.

In the southern portion of the site, southwest of Lot 40 and 50 and CPT1
and CPT2, there is an existing natural slope approximately 10 feet in
height. Depending on the final design and building locations, some
mitigation may be required for lateral spreading.

Tsunamis and Seiches

Based on the distance between the site and large, open bodies of water,
barriers between the site and the open ocean, the possibility of seiches
and/or tsunamis is considered to be nil.

-13-
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5.0 CONCLUSIONS

Based on the results of our geotechnical investigation of the site, it is our professional
opinion that the proposed development of the site is feasible from a geotechnical
standpoint, provided the following preliminary conclusions and recommendations are
incorporated into the design, grading, and construction of the project. The following is a
summary of the geotechnical factors that may affect development of the site.

Based on our subsurface exploration and laboratory testing, the existing alluvial soils
are considered potentially compressible. Removal and recompaction of alluvial soils
above the groundwater table is recommended. Saturated alluvium that is left-in-
place may consolidate/settle under proposed fill loads. Some of the settlement will
occur during grading but there will be some ongoing settlement after grading is
complete. We recommend that a series of settlement monuments be installed and a
monitoring period established prior to construction of proposed improvements.

The southern portion of the site (i.e., improvements south of Pala Road and the new
Pankey Road alignment and bridge site) consists of sandy alluvial soils with shallow
groundwater. The unsaturated portions of these alluvial soils are recommended for
removal and recompaction during site grading. The remaining alluvial soils below the
ground water are potentially liquefiable and will require mitigation, such as the use of
vibro-compaction of existing loose sand layers and/or vibro-
replacement/densification with stone columns mitigation techniques. The design of
the mitigation will be dependent on final grading and building plans, results of
additional geotechnical exploration and testing, and an evaluation of data by ground
improvement contractors specializing in mitigation methods.

The location of the new Pankey Road bridge is underlain by potentially compressible
alluvial soils and shallow groundwater. In summary, additional geotechnical
exploration and testing of the proposed foundation locations is recommended for the
selection of an appropriate type of foundation. Currently, it is anticipated that the
deep foundations (e.g., driven piles or CIDH piles) will be used to support the bridge
abutments and pier supports. In addition, lateral loading of the abutments resulting
from seismic instability may need to be mitigated with ground improvements.

The upper portion of areas mapped as Terrace deposits are weathered, porous, and
potentially compressible. These soils along with topsoil and colluvium are
recommended for removal and recompaction during site grading. Based on our
experience, review of logs from adjacent sites, and site observation, we anticipate

-14-
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removal depths to be on the order of 2 to 10 feet. Additional investigation is
recommended to further evaluate site removals.

Based on the subsurface explorations, groundwater was encountered in our
exploratory borings at an approximately elevation of 248 feet msl (i.e., approximately
13 to 14 feet bgs) and may be shallower in the northern portion of the site.
Dewatering may be required for construction of any deep excavations on this
project. Design of the temporary dewatering system should be provided by a
specialty contractor, which is reviewed and stamped by a California Registered
Engineer.

Based on laboratory testing and visual classification, the near surface fill soils on the
site generally possess a low expansion potential. Localized deposits of highly
expansive soils may also be present. If highly expansive soils are placed at grade
additional recommendations will be required.

Laboratory test results indicate the soils present on the site have a negligible
potential for sulfate attack on concrete. However, onsite soils are considered to have
a high potential for corrosion on buried uncoated metal pipes and conduits from
minimum resistivity testing.

The existing onsite soils appear to be suitable material for use as fill provided they
are relatively free of organic material, debris, and rock fragments larger than 8
inches in maximum dimension. Oversize material if encountered should be placed in
nonstructural areas or disposed of offsite.

Active or potentially active faults are not known to exist on or in the immediate vicinity
of the site.

After completion of site grading and appropriate settlement monitoring period, we
anticipate that the proposed buildings can be designed with conventional foundations.
Some preliminary foundation design considerations are included herein but will be
dependent on the building type, location, and future geotechnical studies.
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6.0 RECOMMENDATIONS

Earthwork

We anticipate that earthwork at the site will consist of site preparation, remedial
grading and placement of compacted fil. We recommend that earthwork on the
site be performed in accordance with the following recommendations and the
General Earthwork and Grading Specifications for Rough Grading included in
Appendix E. In case of conflict, the following recommendations shall supersede
those in Appendix E.

6.1.1

6.1.2

Site Preparation

Prior to grading of areas to receive structural fill or engineered structures
and improvements, the areas should be cleared of surface vegetation, any
existing debris, and removal of potentially compressible material.
Vegetation and debris should be removed and properly disposed of offsite.
Holes resulting from the removal of buried obstructions, which extend below
finished site grades, should be replaced with suitable compacted fill
material. Areas to receive fill and/or other surface improvements should be
scarified to a minimum depth 8 inches, brought to above-optimum moisture
condition, and recompacted to at least 90 percent relative compaction
(based on American Standard of Testing and Materials [ASTM] Test
Method D1557).

Site removals are anticipated to include alluvial soils to within 2 feet of the
static groundwater table, topsoil, colluvium, undocumented fill, and
weathered upper profile of the Terrace Deposits. In the southern portion of
the site, the remaining alluvial soils below the groundwater will require
mitigation (i.e., ground improvement for liquefaction).

Excavations and Oversize Material

Excavations of the onsite alluvium and sedimentary materials may
generally be accomplished with conventional heavy-duty earthwork
equipment. Any oversized rock that is encountered should be placed as fill
in accordance with the recommendations presented Appendix E, or
hauled off site for disposal.
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Fill Placement

The onsite soils are generally suitable for reuse as compacted fill, provided
they are free of organic materials and debris. Areas to receive structural fill
and/or other surface improvements should be scarified to a minimum depth
of 8 inches; brought to at least 2 percent above optimum moisture content;
and recompacted to at least 90 percent relative compaction (based on
ASTM Test Method D1557). The optimum lift thickness to produce a
uniformly compacted fill will depend on the type and size of compaction
equipment used. In general, fill should be placed in uniform lifts not
exceeding 8 inches in thickness. Placement and compaction of fill should
be performed in general accordance with the current County of San Diego
grading ordinances under the observation and testing of the geotechnical
consultant, sound construction practices, and the General Earthwork and
Grading Specifications for Rough Grading presented in Appendix E.

Proposed fills placed on slopes steeper than 5 to 1 (horizontal to vertical)
and repairs of the existing fill slopes should be keyed and benched into
dense formational or competent fill soils (see Appendix E for benching
details). Fills placed within 5 feet of finish pad grades should consist of
granular soils of very low to medium expansion potential and contain no
materials over 8inches in maximum dimension. Oversize material, if
encountered, may be incorporated into structural fills if placed in
accordance with the recommendation of Appendix E.

Import soils, if necessary, should consist of granular soils of very low to low
expansion potential (expansion index 50) and contain no materials over 8
inches in maximum dimension.

Expansive Soils and Selective Grading

It is not anticipated that extensive amounts of highly expansive soils will
be encountered during site grading. We anticipate that the grading of the
onsite soil will generate material that has a low to medium potential for
expansion. However, expansion testing should be performed on the finish
grade soils to verify their expansion potential. If highly expansive soils are
present within 5 feet of finish grade, special foundation and slab
considerations will be required.
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Temporary Excavations

Sloped excavations may be utilized when adequate space allows. Based on
findings, we provide the following recommendations for sloped excavations in fill
soils or competent formational materials without seepage conditions.

Table 3
Temporary Excavation Recommendations
Excavation . . Maximum Slope Ratio
Depth Below Maximum Slope Ratio In Competent
Adjacent Surface In Alluvium and Fill Soils : P .
Formational Material

(feet)

0Oto5 Y1 (H:V) Vertical

5to 20 11 1:1

Excavations greater than 20 feet in height will require an alternative sloping plan
or shoring plan prepared by a California registered civil engineer. The above
values are based on the assumption that no surcharge loading or equipment will
be placed within 10 feet of the top of slope. All excavations should comply with
OSHA requirements. Care should be taken during excavation adjacent to the
existing structures so that undermining does not occur. The contractor’s
“competent person” should review all excavations on a daily basis for signs of
instability.

Surface Drainage and Erosion

Surface drainage should be controlled at all times. The proposed structure
should have an appropriate drainage system to collect roof runoff. Positive
surface drainage should be provided to direct surface water away from the
structure toward the street or suitable drainage facilities. Planters should be
designed with provisions for drainage to the storm drain. Ponding of water should
be avoided adjacent to the structure.

Regarding Low Impact Development (LID) measures, all proposed infiltration
basins, and other onsite retention systems are located within existing fill areas.
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Additional testing of infiltration characteristics of existing and proposed fill soils will
be required in the future per County of San Diego Guidelines.

Foundation and Slab Considerations

Building foundations and slabs should be designed in accordance with structural
considerations and the following recommendations. These recommendations
assume that remedial grading, ground improvements (i.e., the southern portion of
the site), the soils encountered within 5 feet of pad grade have a low to medium
potential for expansion and a differential fill thickness of less than 20 feet. Note
that additional expansion testing should be performed as part of the fine grading
operations. If highly expansive soils are encountered and selective grading
cannot be accomplished, additional foundation design may be necessary. Final
foundation recommendations will be provided at the completion of site grading
and may be revised when building types are finalized.

6.4.1 Preliminary Foundation and Slab Design

Proposed buildings may be supported by conventional, continuous or
isolated spread footings. Footings should extend a minimum of 24 inches
beneath the lowest adjacent soil grade. At these depths, footings may be
designed for a maximum allowable bearing pressure of 2,500 pounds per
square foot (psf) if founded in dense compacted fill soils. The allowable
bearing pressures may also be increased by one-third when considering
loads of short duration such as wind or seismic forces. The minimum
recommended width of footings is 18 inches for continuous footings and
24 inches for square or round footings. Footings should be designed in
accordance with the structural engineer’s requirements.

We recommend a minimum horizontal setback distance from the face of
slopes for all structural footings and settlement-sensitive structures. This
distance is measured from the outside edge of the footing, horizontally to
the slope face (or to the face of a retaining wall) and should be a minimum
of H/2, where H is the slope height (in feet). The setback should not be
less than 10 feet and need not be greater than 20 feet. Please note that
the soils within the structural setback area, other than those addressed
within this report, possess poor lateral stability, and improvements (such
as retaining walls, sidewalks, fences, pavements, etc.) constructed within
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this setback area may be subject to lateral movement and/or differential
settlement.

Slabs on grade should be reinforced with reinforcing bars placed at slab
mid-height. Slabs should have crack joints at spacings designed by the
structural engineer. Columns, if any, should be structurally isolated from
slabs. Slabs should be a minimum of 5 inches thick and reinforced with
No. 3 rebars at 18 inches on center on center (each way). If applicable,
slabs should also be designed for the anticipated traffic loading using a
modulus of subgrade reaction of 130 pounds per cubic inch.

In accordance with the current guidelines of the 2010 CALGreen Code,
Section 4.505.2, post-tensioned and conventional slabs should be underlain
by a vapor barrier which is in turn underlain by 4 inches of 1/2 inch gravel.
The slab subgrade soils should be presoaked prior to the placement of
gravel. ACI 302.2R-06 guidance recommends use of a vapor barrier with a
perm rating of 0.01 or less where moisture-sensitive floor coverings are
provided. The vapor barrier should possess adequate puncture resistance
such that these properties are preserved when subjected to construction
traffic. All waterproofing measures should be designed by the project
architect.

Placement of concrete in direct contact with the vapor barrier requires
additional design and construction considerations on the part of the
structural engineer, architect and contractor. Additional guidance is
provided in ACI Publications 302.1R-04 Guide for Concrete Floor and Slab
Construction and 302.2R-06 Guide for Concrete Slabs that Receive
Moisture-Sensitive Floor Materials. Only an experienced concrete
contractor familiar with proper construction techniques needed for
constructing slabs directly on the vapor retarder/barrier should perform the
work.

The slab subgrade soils underlying the foundation systems should be
presoaked in accordance with the recommendations presented in Table 4
prior to placement of the moisture barrier and slab concrete. The subgrade
soil moisture content should be checked by a representative of Leighton
prior to slab construction.
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Presoaking or moisture conditioning may be achieved in a number of ways.
But based on our professional experience, we have found that minimizing
the moisture loss on pads that has been completed (by periodic wetting to
keep the upper portion of the pad from drying out) and/or berming the lot
and flooding for a short period of time (days to a few weeks) are some of
the more efficient ways to meet the presoaking recommendations. If
flooding is performed, a couple of days to let the upper portion of the pad
dry out and form a crust so equipment can be utilized should be anticipated.

Table 4

Presoaking Recommendations Based on Finish Grade Soil Expansion
Potential

Expansion Potential Presoaking Recommendations

120 percent of the optimum moisture content to a

Very Low to Low T .
minimum depth of 12 inches below slab subgrade

130 percent of the optimum moisture content to a

Medium - _
minimum depth of 18 inches below slab subgrade
High 140 percent of the optimum moisture content to a
minimum depth of 24 inches below slab subgrade
Settlement

Fill depths between 5 and 30 feet are anticipated beneath the proposed
building footings following final grading. Based on this configuration, the
maximum total settlement is estimated at approximately 1 inch with
differential settlement anticipated to be approximately % to 1 inch over a
horizontal distance of 100 feet.

Post-Tension Foundation Recommendations

As an alternative to the conventional foundations for the buildings, post-
tensioned foundations may be used. We recommend that post-tensioned
foundations be designed using the geotechnical parameters presented in
table below and criteria of the 2010 California Building Code and the Third
Edition of Post-Tension Institute Manual. A post-tensioned foundation
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system designed and constructed in accordance with these
recommendations is expected to be structurally adequate for the support of
the buildings planned at the site provided our recommendations for surface
drainage and landscaping are carried out and maintained through the
design life of the project. Based on an evaluation of the depths of fill
beneath the building pads, the attached Table 5 presents the
recommended post-tension foundation category for residential buildings on
subject site.

Table 5
Post-Tensioned Foundation Design Recommendations
Cateqgory | Cateqgory |l Cateqgory Il
) o Very Low to Low Medium Expansion High  Expansion
Design Criteria . . . )
Expansion Potential Potential Potential

(E1 0 to 50) (El 51 to 90) (E1 91 to 130)
Edge Moisture Center Lift: 9.0 feet 8.3 feet 7.0 feet
Variation, en Edge Lift: 4.8 feet 4.2 feet 3.7 feet
Differential Swell Center Lift: 0.46 inches 0.75 inches 1.09 inches
Ym Edge Lift 0.65 inches 1.09 inches 1.65 inches
Perimeter Footing Depth: 18 inches 24 inches 30 inches
Allowable Bearing Capacity 2,000 psf

The post-tensioned (PT) foundation and slab should also be designed in
accordance with structural considerations. For a ribbed PT foundation, the
concrete slabs section should be at least 5 inches thick. Continuous footings (ribs
or thickened edges) with a minimum width of 12 inches and a minimum depth of
12 inches below lowest adjacent soil grade may be designed for a maximum
allowable bearing pressure of 2,000 pounds per square foot. For a uniform
thickness “mat” PT foundation, the perimeter cut off wall should be at least 8
inches below the lowest adjacent grade. However, note that where a foundation
footing or perimeter cut off wall is within 3 feet (horizontally) of adjacent drainage
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swales, the adjacent footing should be embedded a minimum depth of 12 inches
below the swale flow line. The allowable bearing capacity may be increased by
one-third for short-term loading. The slab subgrade soils should be presoaked in
accordance with the recommendation presented in Table 4 above prior to
placement of the moisture barrier.

The slab should be underlain by a moisture barrier as discussed in Section 6.41
above. Note that moisture barriers can retard, but not eliminate moisture vapor
movement from the underlying soils up through the slabs. We recommend that the
floor covering installer test the moisture vapor flux rate prior to attempting
applications of the flooring. "Breathable" floor coverings should be considered if
the vapor flux rates are high. A slip-sheet or equivalent should be utilized above
the concrete slab if crack-sensitive floor coverings (such as ceramic tiles, etc.) are
to be placed directly on the concrete slab. Additional guidance is provided in ACI
Publications 302.1R-04 Guide for Concrete Floor and Slab Construction and
302.2R-06 Guide for Concrete Slabs that Receive Moisture-Sensitive Floor
Materials.

Retaining Wall Design and Lateral Earth Pressure

Several relatively small retaining walls are proposed at the southern site entry.
For design purposes, the following lateral earth pressure values for level or
sloping backfill are recommended for retaining walls backfilled with onsite soils of
low to medium expansion potential (expansion potential less than 70 per ASTM
Test Method D4829).

Table 6
Static Equivalent Fluid Weight (pcf)
Conditions Level 2:1 Slope
Active 35 55
At-Rest 55 75
Passi 350 150
assive (Maximum of 3 ksf) | (Sloping Down)

Unrestrained (yielding) cantilever walls up to 10 feet in height should be designed
for an active equivalent pressure value provided in table above. If conditions
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other than those covered herein are anticipated, the equivalent fluid pressure
values should be provided on an individual case basis by the geotechnical
engineer.

The wall pressures assume walls are backfilled with free draining materials and
water is not allowed to accumulate behind walls. A typical wall drainage design is
provided in Appendix E. Importing or selective grading may be necessary to
obtain retaining wall backfill material.

Wall backfill should be brought to at least 2 percent above the optimum moisture
content and compacted by mechanical methods to at least 90 percent relative
compaction (based on ASTM D1557). Wall footings should be designed in
accordance with the foundation design recommendations and reinforced in
accordance with structural considerations. The bearing pressure for retaining
walls should be limited to 2,000 psf for footing founded in compacted fill. Footing
embedment depth should be at least 24 inches below the lowest adjacent grade.
For all retaining walls, we recommend a minimum horizontal distance from the
outside base of the footing to daylight of 10 feet.

Lateral soil resistance developed against lateral structural movement can be
obtained from the passive pressure value provided above. Further, for sliding
resistance, the friction coefficient of 0.33 may be used at the concrete and soil
interface. These values may be increased by one-third when considering loads of
short duration including wind or seismic loads. The total resistance may be taken
as the sum of the frictional and passive resistance provided that the passive
portion does not exceed two-thirds of the total resistance.

Preliminary Pavement Design

The appropriate pavement section will depend on the type of subgrade soil, shear
strength, traffic load, and planned pavement life. Since an evaluation of the actual
subgrade soils cannot be made at this time, we have used an assumed R-value of
20 and Traffic Indices (TI) of 4.5, 5 and 6 for various pavements, such as, parking
lots, driveways and streets. The range of onsite pavement sections presented on
Table 6 is to be used for preliminary planning purposes only. Final pavement
designs should be completed after R-value tests have been performed on actual
subgrade materials.

-24-



6.7

042410-003

Table 7
Preliminary Pavement Section
Traffic Index Pavement Designs
4.5 3 inches AC over 6 inches Class 2 Aggregate Base
5 3 inches AC over 8 inches Class 2 Aggregate Base
6 4 inches AC over 9 inches Class 2 Aggregate Base

Asphalt Concrete (AC) and Class 2 aggregate base should conform to and be
placed in accordance with the latest revision of California Department of
Transportation Standard Specifications. Prior to placing the pavement section,
the subgrade soils should have a relative compaction of at least 95 percent to a
minimum depth of 12 inches (based on ASTM Test Method D1557). Aggregate
Base should be compacted to a minimum of 95 percent relative compaction
(based on ASTM Test Method D1557) prior to placement of the AC.

For areas subject to unusually heavy truck loading (i.e., trash trucks, delivery
trucks, etc.), we recommend minimum 7 inch full depth of Portland Cement
Concrete (PCC) section with appropriate steel reinforcement and crack-control
joints as designed by the project structural engineer.

All concrete pavement sections, including concrete curbs and gutters, should be
underlain by at least 6 inches of aggregate base (AB) compacted to 95 percent
relative compaction.

Concrete Flatwork

Concrete sidewalks and other flatwork (including construction joints) should be
designed by the project civil engineer and should have a minimum thickness of 4
inches. For all concrete flatwork, the upper 12 inches of subgrade soils should be
moisture conditioned to at least 3 to 6 percent above optimum moisture content
depending on the soil type and compacted to at least 90 percent relative
compaction based on ASTM Test Method D1557 prior to the concrete placement.
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Slope Maintenance Guidelines

It is the responsibility of the owner or owner’s association to maintain the slopes,
including adequate planting, proper irrigation and maintenance, and repair of
faulty irrigation systems. To reduce the potential for erosion and slumping of
graded slopes, all slopes should be planted with ground cover, shrubs, and
plants that develop dense, deep root structures and require minimal irrigation.
Slope planting should be carried out as soon as practical upon completion of
grading. Surface-water runoff and standing water at the top-of-slopes should be
avoided. Oversteepening of slopes should also be avoided during construction
activities and landscaping. Maintenance of proper drainage, undertaking of
improvements in accordance with sound engineering practices, and proper
maintenance of vegetation, including regular slope irrigation, should be
performed. Slope irrigation sprinklers should be adjusted to provide maximum
uniform coverage with minimal of water usage and overlap. Overwatering and
consequent runoff and ground saturation should be avoided. If automatic
sprinklers systems are installed, their use must be adjusted to account for rainfall
conditions.

Trenches excavated on a slope face for any purpose should be properly
backfilled and compacted in order to obtain a minimum of 90 percent relative
compaction, in accordance with ASTM Test Method D1557. Observation/testing
by the geotechnical consultant during trench backfill are recommended. A rodent-
control program should be established and maintained. Prior to planting, recently
graded slopes should be temporarily protected against erosion resulting from
rainfall, by the implementing slope protection measures such as polymer
covering, jute mesh, etc.

Landscaping and Post-Construction

Landscaping and post-construction practices carried out by the owner and their
representatives exert significant influences on the integrity of structures founded
on expansive soils. Improper landscaping and post-construction practices, which
are beyond the control of the geotechnical engineer, are frequently the primary
cause of distress to these structures. Recommendations for proper landscaping
and post-construction practices are provided in the following paragraphs within this
section. Adhering to these recommendations will help in minimizing distress due to
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expansive soils, and help ensure that such effects are limited to cosmetic
damages, without compromising the overall integrity of structures.

Initial landscaping should be done on all sides adjacent to the foundation of a
structure or associated improvements, and adequate measures should be taken to
ensure drainage of water away from the foundation or improvement. If larger,
shade providing trees are desired, such trees should be planted away from
structures or improvements (at a minimum distance equal to half the mature height
of the tree) in order to prevent penetration of the tree roots beneath the foundation
of the structure or improvement.

Locating planters adjacent to buildings or structures should be avoided as much as
possible. If planters are utilized in these locations, they should be properly
designed so as to prevent fluctuations in the moisture content of the subgrade
soils. Planting areas at grade should be provided with appropriate positive
drainage. Wherever possible, exposed soil areas should be above paved grades.
Planters should not be depressed below adjacent paved grades unless provisions
for drainage, such as catch basins and drains, are made. Adequate drainage
gradients, devices, and curbing should be provided to prevent runoff from adjacent
pavement or walks into planting areas.

Watering should be done in a uniform, systematic manner as equally as possible
on all sides of the foundation, to keep the soil moist. Irrigation methods should
promote uniformity of moisture in planters and beneath adjacent concrete flatwork.
Overwatering and underwatering of landscape areas must be avoided. Areas of
soil that do not have ground cover may require more moisture, as they are more
susceptible to evaporation. Ponding or trapping of water in localized areas
adjacent to the foundations can cause differential moisture levels in subsurface
soils and, therefore, should not be allowed. Trees located within a distance of 20
feet of foundations would require more water in periods of extreme drought, and in
some cases, a root injection system may be required to maintain moisture
equilibrium. During extreme hot and dry periods, close observations should be
carried out around foundations to ensure that adequate watering is being
undertaken to prevent soil from separating or pulling back from the foundation.
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6.10 Construction Observation and Testing and Plan Review

The geotechnical consultant should perform construction observation and testing
during the fine, and post grading operations, future excavations and foundation
or retaining wall construction at the site. Additionally, footing excavations should
be observed and moisture determination tests of the slab subgrade soils should
be performed by the geotechnical consultant prior to the pouring of concrete.
Foundation design plans should also be reviewed by the geotechnical consultant
prior to excavations.
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7.0 LIMITATIONS

The conclusions and recommendations presented in this report are based in part upon
data that were obtained from a limited number of observations, site visits, excavations,
samples, and tests. Such information is by necessity incomplete. The nature of many
sites is such that differing geotechnical or geological conditions can occur within small
distances and under varying climatic conditions. Changes in subsurface conditions can
and do occur over time. Therefore, the findings, conclusions, and recommendations
presented in this report can be relied upon only if Leighton has the opportunity to
observe the subsurface conditions during grading and construction of the project, in
order to confirm that our preliminary findings are representative for the site.

-29-






0 2,000 4,000
e —
Feet

Project: 042410-003

Eng/Geol: WDO/MRS

Scale: 1" =2,000"'

Date: September, 2012

Thematic Info: Leighton
Author: pbillock (mmurphy)

Base Map: ESRI Resource Center, 2010

SITE LOCATION MAP o

Pappas Investments
Campus Park West
San Diego County, California Leighton

Map Saved as P:\drafting\042410\003\GIS\of_2012-08-24\Figurel.mxd on 8/30/2012 4:19:24 PM





































































































































LEIGHTON AND ASSOCIATES, INC.
General Earthwork and Grading Specifications

1.0

11

1.2

General
Intent

These General Earthwork and Grading Specifications are for the grading and
earthwork shown on the approved grading plan(s) and/or indicated in the
geotechnical report(s). These Specifications are a part of the recommendations
contained in the geotechnical report(s). In case of conflict, the specific
recommendations in the geotechnical report shall supersede these more general
Specifications.  Observations of the earthwork by the project Geotechnical
Consultant during the course of grading may result in new or revised
recommendations that could supersede these specifications or the
recommendations in the geotechnical report(s).

The Geotechnical Consultant of Record

Prior to commencement of work, the owner shall employ the Geotechnical
Consultant of Record (Geotechnical Consultant). The Geotechnical Consultants
shall be responsible for reviewing the approved geotechnical report(s) and
accepting the adequacy of the preliminary geotechnical findings, conclusions, and
recommendations prior to the commencement of the grading.

Prior to commencement of grading, the Geotechnical Consultant shall review the
"work plan" prepared by the Earthwork Contractor (Contractor) and schedule
sufficient personnel to perform the appropriate level of observation, mapping, and
compaction testing.

During the grading and earthwork operations, the Geotechnical Consultant shall
observe, map, and document the subsurface exposures to verify the geotechnical
design assumptions. If the observed conditions are found to be significantly
different than the interpreted assumptions during the design phase, the
Geotechnical Consultant shall inform the owner, recommend appropriate changes
in design to accommodate the observed conditions, and notify the review agency
where required. Subsurface areas to be geotechnically observed, mapped,
elevations recorded, and/or tested include natural ground after it has been cleared
for receiving fill but before fill is placed, bottoms of all “remedial removal" areas,
all key bottoms, and benches made on sloping ground to receive fill.

The Geotechnical Consultant shall observe the moisture-conditioning and
processing of the subgrade and fill materials and perform relative compaction
testing of fill to determine the attained level of compaction. The Geotechnical
Consultant shall provide the test results to the owner and the Contractor on a
routine and frequent basis.
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1.3

The Earthwork Contractor

The Earthwork Contractor (Contractor) shall be qualified, experienced, and
knowledgeable in earthwork logistics, preparation and processing of ground to
receive fill, moisture-conditioning an