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1.0 PROJECT INFORMATION

1.1 Project Authorization

Professional Service Industries, Inc. (PSI) is pleased to submit our Geotechnical Engineering Report for the
proposed multifamily residential development in Santa Clara, California. Our work was performed in
general accordance with the scope of work as outlined in our Proposal Number 575-321247, dated
September 15, 2020. Written authorization, in the form of a signed copy of our proposal, was provided
by Ms. Kathy Robinson of Charities Housing on September 28, 2020. Our previous work at the site is
summarized in our January 16, 2020 report to Charities Housing, titled “Preliminary Geotechnical
Engineering Report for the Proposed Residential Development, 1601 Civic Center Drive, Santa Clara
California” PSI project No. 0575-1585-1.

1.2 Site Location and Description

The subject site is located at the northwest corner of Civic Center Drive and Lincoln Street, which is
approximately 500 feet northwest from the active intersection of EIl Camino Real (California State Route
82) and Lincoln Street in Santa Clara, California (see Figure 1 -Site Location Map). The site is a trapezoidal
shaped property of about 1.4 acres in plan area. At the time of our investigation the site was developed
with a 2-story vacant office building surrounded by an asphalt-paved parking lot and landscaped areas
with lawn, shrubs and mature trees (see Figure 2).

The site is bound by single-family residential properties to the west, a church to the north, Lincoln Street
and a City of Santa Clara municipal property to the east, and Civic Center Drive and commercial properties
(bank and motel) to the south. The site appears to have a gentle slope toward the northeast, with an
elevation (estimated from the San Jose West, California USGS topographic map) of about 75 feet above
mean sea level (NAVD 88).

1.3 Review of Previous Study

As mentioned above, PSI performed a preliminary geotechnical study for the subject project (PSI, 2020)
that included 2 Cone Penetration Test (CPT) probes pushed at the subject site to depths of between 60
and 100 feet below the ground surface (bgs), geologic and seismic research and a detailed liquefaction
analysis. The data from log SCPT-1 indicates that clays and silty clays were encountered in the upper 56
feet, underlain by about 10 feet of sand and silty sand, underlain by silty clay with interbeds of sandy silt
from about 66 feet to the total depth explored of about 100 feet bgs. The logs from CPT probes indicate
that clays and silty clays were encountered in the upper 33 feet, underlain by silty clay having interbeds
of sandy silt to the total depth explored of about 60 feet bgs. The groundwater level was estimated to be
at a depth of between about 7 % and 9 feet bgs, based on pore pressure dissipation testing in the CPT
probes.

The preliminary report characterizes the site as geotechnically suitable for the proposed development.
The report also provided preliminary recommendations for general improvements, including site
preparation, grading, pavements and utility trenches, with a requirement for a design-level geotechnical
soil and foundation study at a later time.
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Locations of the CPT probes, as well as the approximate area of the proposed structure, are shown on
Figure 2. Pertinent data, including both logs and lab test results from the preliminary study are included
in Appendices A and B.

1.4 Project Understanding

PSI understands based on a review of information provided by you, including a conceptual site plan for the
proposed development with floor plans, perspective and section views (Mithun, 2020), the existing two-
story structure at the subject property will be demolished and replaced with a multi-story structure of about
27,000 square feet (sf) in plan area for use as a residential apartment building. The structure is to be a 5- to
6-story building with an at-grade parking garage and community rooms and common areas on the ground
level, and 4 to 5 stories of multifamily residences above. The structure is to have a raised central garden
courtyard and will be surrounded by grade-level parking on the west and landscaped areas on all other sides.

The proposed construction type, and expected structural loading were not available at the time of this study,
but based on our previous experience with similar projects, PSI anticipates that the structure will consist of
a reinforced concrete podium (shown in section view on the provided plans as 12 ft. high) on the ground
level, with wood or light gauge steel-framed construction on the upper stories. Based on information
provided by your project structural engineer (IDA Structural Engineers, Inc.), maximum column and wall
loads are expected to be about 450 kips and 20 kips per foot, respectively. Typical column loadings are
anticipated to be on the order of 350 kips. Dead loadings account for 75 percent of these values. Other
improvements are expected to include subsurface utilities and concrete flatwork.

The finished floor elevations of the buildings were not furnished to us, but we have assumed finish exterior
grades are to be near (+/- two feet) existing grades. A site plan with the locations of the proposed structure
is presented as Figure 2. Should any of the above information or assumptions made by PSI be inconsistent
with the planned construction, we request that you contact us immediately to allow us to make any
necessary modifications to our recommendations.

1.5 Purpose and Scope of Services

The purpose of PSI’s geotechnical evaluation was to assess the subsurface conditions at the site in order
to provide appropriate recommendations for site preparation, pavement and foundation design. Our
evaluation was in general accordance with the scope of work outlined in our Proposal Number 575-
321247, dated September 15, 2020.

Our scope of services included a total of 4 mud-rotary soil borings with Standard Penetration Tests (SPT)
performed at regular intervals, each drilled to a depth of approximately 60 feet bgs, and the preparation
of this geotechnical report. This report briefly outlines the testing procedures, presents available project
information, describes the site and subsurface conditions, and presents geotechnical recommendations
regarding the following:

e A geologic overview of the project area;
e Site topographic information and surface conditions;
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A discussion of subsurface conditions encountered including pertinent soil properties and

groundwater conditions;

e Logs of borings with soil classification per the Unified Soil Classification System (USCS);

e ASite Location Map and Boring Location Map;

e Review of field and laboratory test procedures and test data;

e (California Building Code (2019 CBC) site class and seismic design spectral acceleration parameters
for use in seismic design;

e Evaluation of seismic hazards including liquefaction, seismic settlement, and lateral spreading;

e Evaluation of the data as it relates to the proposed site development;

e Site preparation and grading considerations, including recommended fill material characteristics
and compaction requirements for general site fill and slab/pavement subgrades, including an
assessment as to the suitability of on-site soils for use as fill;

e Recommendations pertaining to design and construction of foundations, floor slabs and
pavements, including allowable soil bearing pressures, anticipated bearing depths and estimated
settlements; and,

e Comments regarding factors that may impact construction and performance of the proposed

construction.

Any statements in this report or on the boring logs regarding odors, colors, and unusual or suspicious
items or conditions are strictly for information purposes only.

www.intertek.com/building
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2.0 SUBSURFACE EXPLORATION

2.1 Site Geology

The subject site is located within a large region known as the Coast Ranges geomorphic province. This
province is characterized by extensively folded, faulted, and fractured earth materials. These structural
features trend in a northwesterly direction and make up the prominent system of northwest-trending
mountain ranges separated by straight-sided sediment-filled valleys (CGS, 2002).

The subject site is situated on the northeast side of the Santa Clara Valley, about 0.9 miles east of Saratoga
Creek and 1.8 miles southwest of the Guadalupe River. Our review of readily available, pertinent geologic
literature (Dibblee, 2007) indicates that the subject site is underlain by Holocene aged (Quaternary)
alluvial deposits (Qya), described as alluvial sand, silt and, clay.

2.2 Pre-Field Activities

Prior to initiation of field drilling activities, PSI marked the boring locations in white paint and contacted
Underground Service Alert (USA) a minimum of 48 hours prior to beginning work to locate any potential
buried utilities. The USA inquiry identification number (or “Ticket Number”) for the utility locate request
was #W030300396. Also prior to drilling, PSI obtained a drilling permit (No. E20201029002) from the
Santa Clara Valley Water District (SCVWD). A copy of the permit is included in Appendix A.

2.3 Subsurface Exploration and Conditions

To supplement CPT explorations from preliminary investigation and evaluate soil conditions at the subject
site, PSI advanced four (4) Standard Penetration Test (SPT) soil borings. The SPT borings were drilled by
Britton Exploration of Los Gatos, California with a CME 55 drill rig, using solid-flight auger and mud-rotary
drilling methods. Borings B-1, B-2, B-3 and B-4 were located in the areas of the northwest, northeast,
southwest and southwest quadrants of the proposed building, respectively. All four borings were
advanced to a depth of about 61 feet bgs using a 6-inch diameter solid flight auger in the upper 10 feet,
and a 5-inch diameter mud-rotary below 10 feet. Locations of the soil borings as well as the existing
improvements and proposed building, are shown on Figure 2.

During the sampling procedure, SPTs were performed in accordance with ASTM D1586 and relatively
undisturbed samples were obtained in general accordance with ASTM D3550. The SPTs for the soil borings
were performed by driving a 2-inch diameter split-spoon sampler into the undisturbed subsurface
materials located at the bottom of the advanced borehole with repeated blows of a 140-pound hammer
falling a vertical distance of 30 inches. The number of blows required to drive the sampler the last 12
inches of an 18-inch penetration depth is a measure of the soil relative density/consistency. For ASTM
D3550 (California Modified Sampler) the split barrel sampler possesses a 3-inch outside diameter and is
driven in the same manner as the SPT. Samples were identified in the field, placed in sealed containers,
and transported to the laboratory for further classification and testing. At the completion of drilling, the
permitted borings were backfilled with cement grout in accordance with permit requirements.

In the locations explored at B-1, B-2 and B-3, the site was surfaced with an asphalt pavement of between
about 2 and 2% inches of asphalt over about 3 to 5 inches of aggregate base. Below the pavement (and
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at the surface of B-4), the site was underlain by interbeds of lean clay, silty lean clay and sandy lean clay
(CL), fat clay and sandy fat clay (CH), silt and sandy silt (ML), sand (SW and SP), silty sand (SM), gravelly
sand (SW and SP) and sandy gravel (GP). These soils were encountered to the total depth explored in
each boring of about 61% feet bgs. In general, the fine soils were encountered in the upper portions of
the borings, while the coarser, sandy soils were encountered in the lower portions. Based on the SPT
blow counts, the consistency of the fine-grained soils was observed to be generally soft to stiff, while the
coarse-grained soils were observed to be generally loose to dense. Bedrock was not encountered in our
borings.

The above subsurface information is of a generalized nature to highlight the major subsurface
stratification features and material characteristics. The boring logs, included in Appendix A, should be
reviewed for specific information at the boring locations. The stratification presented on the Boring Logs
is based on a visual examination of the recovered soil samples and the interpretation of field logs by a
geotechnical professional. The raw (uncorrected)standard penetration resistances (SPT N-values and
California Modified sampler blows) recorded in the individual borings at standard testing intervals to the
boring termination depths are also included on the Boring Logs. The boring logs include soil descriptions,
stratification, penetration resistance, locations of the samples and laboratory test data. The stratification
shown on the logs represent the conditions only at the actual location at the time of our exploration.
Variations may occur and should be expected between boring locations. The stratification that represents
the approximate boundary between subsurface materials and the actual transition may be gradual. It
should be noted that, although the test borings are drilled and sampled by experienced professionals, it
is sometimes difficult to record changes in stratification within narrow limits, especially at great depths.
In the absence of foreign substances, it is also sometimes difficult to distinguish between native and fill
soil.

2.4 Groundwater

Groundwater was encountered borings B-3 and B-4 at a depth of about 12 feet. Pore pressure dissipation
tests performed for our preliminary study (PSI, 2020) indicated groundwater at between approximately
7% and 9 feet bgs. The Seismic Hazard Zone Report for the San Jose West Quadrangle (CDMG, 2002)
indicates a historic high groundwater level of less than 10 feet. It is possible that transient, saturated
ground conditions at shallower depths could develop during periods of heavy precipitation, landscape
watering, leaking water lines, or other unforeseen causes. Variations in groundwater levels should be
expected seasonally, annually, and from location to location. Groundwater is not expected to impact the
construction of the proposed structures.

2.5 Laboratory Evaluation

Selected samples of the subsurface soils encountered were returned to our laboratory for further
evaluation to aid in classification of the materials, and to help assess their strength, plasticity and
expansive nature. The laboratory evaluation consisted of visual and textural examinations, moisture and
density tests, Atterberg Limits testing, direct shear testing, consolidation testing, percent passing the No.
200 sieve, and expansion index testing. Sulfate, chloride, pH and minimum resistivity testing were also
performed to assist in evaluating the corrosive potential of the site soils. A brief discussion of the
laboratory tests performed, and a portion of the test results are presented in Appendix B. The remainder
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of the test results are shown in the text of this report or on the boring logs in Appendix A. Samples that
were not altered by laboratory testing will be retained for 30 days from the date of this report and will
then be discarded.
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3.0 SEISMIC CONSIDERATIONS

3.1 Regional Seismicity

Generally, seismicity within California can be attributed to faulting due to regional tectonic movement.
This includes the Monte Vista-Shannon Fault, the San Andreas Fault, and most parallel and subparallel
faulting within the State. The portion of California which includes the subject site is considered seismically
active. Seismic hazards within the site can be attributed to potential groundshaking resulting from
earthquake events along nearby or more distant faults.

According to regional geologic literature (Blake, 2000), the closest known late Quaternary faults are the
Monte Vista-Shannon Fault, the Hayward Fault and the San Andreas Fault, located approximately 7.6, 9.3
and 10.3 miles from the site, respectively. The USGS Quaternary Fault Database (USGS, 2019) indicates
that the closest mapped trace of the Monte Vista-Shannon Fault is located about 5.7 miles southwest of
the subject site. Several potentially active and pre-Quaternary faults also occur within the regional
vicinity. The site is subject to a Maximum Magnitude Event of 7.9 Magnitude along the San Andreas Fault.
The Maximum Magnitude Event is defined as the maximum earthquake that appears capable of occurring
under the presently known tectonic framework.

3.2 Seismic Analysis

According to the Alquist-Priolo Special Studies Zones Act of 1972 (revised 1994), active faults are those
that have been shown to display surface rupture during the last 11,000 years (i.e., Holocene time). This
site is not currently situated within a mapped Earthquake Fault Zone (CGS, 2019; CSC, 2012) and PSI did
not observe any mapped faults crossing the site on readily available resources (Dibblee, 2007; USGS,
2019).

The site will be affected by seismic shaking as a result of earthquakes on major active faults located
throughout the northern California area. As part of the current, 2019 California Building Code (CBC), the
design of structures must consider dynamic forces resulting from seismic events. These forces are
dependent upon the magnitude of the earthquake event as well as the properties of the soils that underlie
the site. As part of the procedure to evaluate seismic forces, the code requires the evaluation of the
Seismic Site Class, which categorizes the site based upon the characteristics of the subsurface profile
within the upper 100 feet of the ground surface.

To define the Site Class for this project, we interpreted the results of our soil CPT probes advanced within
the project site to a depth of up to 100 feet bgs and performed shear wave velocity measurements at
approximately 5-foot intervals in the 100-foot deep probe, SCPT-1. The average shear wave velocity in
the upper 100 feet of the soil column was determined to be about 765 feet per second. The data are
presented after the CPT logs in Appendix A. To evaluate the Site Class, we also took into account data
available in published geologic reports as well as our experience with subsurface conditions in the general
site area. Based upon this, the subsurface conditions within the site are consistent within the
characteristics of Site Class D (stiff soil profile).
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In accordance with the 2019 California Building Code (CBSC, 2019), the USGS probabilistic ground
acceleration values (ASCE 7-16) for latitude 37.3539° and longitude -121.9561° obtained from the U.S.
Seismic Design Maps webpage (SEAOC-OSHPD, 2019), using the 2015 NEHRP option, are presented in the
following table:

Ground Motion Values*

Mapped MCE Adjusted MCEg Design Spectral
Period Spectral Site Spectral BN 5p
. . Response
(sec) Response Coefficients Response e
Acceleration™(g) Acceleration (g) J
0.2 55 1.5 Fg 1 SMS 1.5 SDS 1
1.0 S1 0.6 Fy 1.7* Smi 1.02¢ So1 0.68*
*2% Probability of Exceedance in 50 years *See CBC Section 11.4.7

**At B-C interface (i.e. top of bedrock)
MCEgr = Maximum Considered Earthquake

The Site Coefficients, F, and F, presented in the above table were also obtained from the noted Seismic
Design Maps webpage as a function of the site classification and mapped spectral response acceleration
at the short (Ss) and 1-second (S:) periods but can also be interpolated from CBC Tables 1613.2.3(1) and
1613.2.3(2).

ASCE 7-16 and the 2019 CBC require a site-specific ground motion analysis for Site Class D sites where the
seismic parameter S; is greater than 0.2. For this site, the seismic parameter S; exceeds 0.2. As noted in
the code, an exception is allowed so that a site-specific analysis is not required, provided the seismic
coefficient used by the structural engineer is determined as outlined in ASCE 7-16 and the 2019 CBC.
Given the multiple level nature of the building, we anticipate that the allowable exclusion may not be
appropriate, to be determined by the structural engineer. A site-specific ground motion analysis was not
included in our scope of work as part of this study. When the project is further along in the design process,
PSI should be contacted so that a scope of work change order for a site-specific ground motion hazard
analysis can be prepared, if needed.

3.3 Hazard Assessment

Shallow Ground Rupture — Evidence of active fault rupture was not observed within the explored areas of the

site at the time of our subsurface exploration and as noted above, PSI did not observe any mapped faults
crossing the site in readily available resources. The site is not within any State or County Earthquake Fault
Hazard Zones (CGS, 2019; CSC, 2012). As such, the potential for ground rupture from faulting at the site is
considered to be low.

Seismically-Induced Dry Settlement of Soils — Based on the results of the liquefaction analysis (noted
below) and depth to groundwater, estimated dry settlement (settlement above the water table) at both
of the CPT locations was estimated to be negligible. Therefore, dry settlement is not considered a design
constraint for this project.
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Liguefaction-Induced Settlement — Soil liquefaction and seismically-induced settlement typically occur in
saturated loose to medium dense cohesionless soils; and in clays and silts with low plasticity indexes and with
moistures near their liquid limits, due to cyclic softening where the groundwater is relatively shallow (within
50 feet of the ground surface). During an earthquake, ground shaking causes a rapid increase in the
porewater pressure within the soil mass under undrained conditions. The generation of excess porewater

pressures causes a corresponding decrease in the soil’s effective stress, which can result in a sudden loss of
soil bearing strength and ground surface settlement within the liquefied (and softened) soil layers. Soil
liquefaction potential is generally affected by soil types, groundwater, soil strength, ground acceleration,
duration of shaking, and frequency content of the earthquake ground motion, among other factors.

The site lies within State and County mapped zones of potential liquefaction hazard (CDMG, 2002; CSC,
2012). Due to this mapping, a liquefaction evaluation was performed.

PSI’s evaluation of soil liquefaction potential included the advancement of two CPT probes, SCPT-1 and
CPT-2, to depths of approximately 100 and 60 feet bgs, respectively. Based on porewater dissipation data
collected during our CPT explorations, groundwater was calculated to be near a depth of about 8 feet bgs.
This is in general agreement with the Seismic Hazard Zone Report for the San Jose West Quadrangle
(CDMG, 2002), which indicates a historic high groundwater level of less than 10 feet. We used a
groundwater depth of 8 feet in our analysis for historic high and current conditions.

PSI evaluated the soil liquefaction potential in the saturated soils in general accordance procedures
outlined by Boulanger and Idriss (2014). The procedure compares earthquake-induced cyclic shear
stresses within a soil profile to the ability of the soils to resist these stresses. The stresses induced within
the profile are estimated on the basis of the earthquake magnitude and the horizontal accelerations
within the profile. The ability of the soils to resist these stresses are based on their strength characterized
by cone tip resistance normalized for overburden pressures and corrected for factors such as fines
content.

Soil liquefaction potential and seismically-induced settlement was estimated using computer program
CLiq (version V.3.0.3.4), developed by Geologismiki Geotechnical Software. The program estimates the
extent and depth of liquefaction within the CPT subsurface profile corresponding to input ground surface
acceleration and earthquake magnitudes consistent with a design-level earthquake event. A predominant
earthquake magnitude of 7.9 was used for this analysis (CGS SHZR-058, 2005) along with a horizontal
ground acceleration (PGAwm) of 0.56g and a groundwater level of 8 feet below the existing surface grade.
The design-level earthquake magnitude and peak ground acceleration are based on requirements of the 2019
CBC.

The results of this analysis are presented in Appendix B, which show that the estimated total seismic
settlement of saturated soils (settlement below the water table) at both of the CPT locations was
estimated to be less than 1 inch. As such, seismically-induced settlement due to liquefaction is not
considered to be a design consideration for this site. Additionally, based on a review of the site
topography and on the lack of significant liquefiable soil, PSI does not believe lateral spread to be a
concern for this project.
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Landsliding and Slope Stability - The project site is relatively flat and is not within an area mapped by the
State or County as being within a Seismic Hazard Zone for landsliding (CDMG, 2002; CSC 2012). As such,
landsliding is not considered a hazard on, or adjacent to the project site.

Tsunamis and Seiches - Inundation by tsunamis (seismic or "tidal waves") or seiches ("tidal waves" in
confined bodies of water) are not considered to be a significant threat to the subject site due to the
elevation of the site and the absence of proximal large bodies of water.
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4.0 GEOTECHNICAL RECOMMENDATIONS

4.1 General

Soil deposits, generally consisting of clay, silt, sand, and gravel were encountered at the site. Fine grained
soils were observed to be soft to stiff, while coarse soils were observed to be loose to dense. Based on
the results of our field exploration, the site soils appear to be suitable for foundation support provided
the recommendations in this report are followed. It is our opinion that the proposed structure may be
supported by conventional shallow foundations bearing on existing soils and/or properly compacted
Engineered Fill, as recommended below in this report.

The proposed construction at the site should be performed in accordance with the following
recommendations, the current edition of the California Building Code, and local governmental standards
which have jurisdiction over this project. Our recommendations have been developed on the basis of the
described project characteristics and subsurface conditions encountered. If there are any changes in
these project criteria, including project location on the site, a review should be made by PSI to determine
if modifications to the recommendations are warranted.

Once final design plans and specifications are available, a general review by PSl is recommended to check
that the evaluations made in preparation of this report are correct and that earthwork and foundation

recommendations are properly interpreted and implemented.

4.2 Site Preparation

At the time of our field exploration, the site was developed with an existing structure, paved parking and
drive areas and landscaped areas with shrubs and mature trees. Initial site preparation should include
demolition of the existing structures and their foundations and removal of pavements, with off-site
disposal of all associated debris. Prior to construction, the location of any existing underground utility
lines within the construction area should be established. Provisions should be made to relocate or remove
any interfering utility lines within the construction area to appropriate locations. The development area
should also be cleared of surface vegetation, trees, shrubs, and debris. As a minimum, it is recommended
the clearing operations extend at least five feet beyond the proposed building and pavement perimeters,
where possible. We recommend that at the time of initial site stripping and grading, that PSI be retained
to observe the subgrade conditions to verify that no potentially deleterious soils are present. All materials
generated by the stripping operations should be legally disposed off-site.

For any trees, shrubs or other landscaping planned for removal, the root system of these trees and/or
shrubs should be thoroughly grubbed. Removal of trees and shrubs should also include removal of their
stumps and root balls which can extend to several feet below grade. The cavity created by the removal
of the roots and of all loose material should be excavated in a dish shape to provide access for compaction
equipment. The dished area should be scarified a minimum of 6 inches, moisture-conditioned, and
recompacted to the subgrade surface with engineered fill in accordance with the recommendations of
“Section 4.3 — Engineered Fill.”
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If desired, the existing asphalt pavement can be milled and recycled for use off site, or can be milled and
stockpiled for use in new pavement areas at the site, or can be bull-dozed/crushed/cleared from the limits
of the planned building and removed from the site. Milled or crushed asphalt pavement materials are not
to be used within the limits of the planned building for any purpose due to the presence of petroleum.

Following site clearing and lowering of site grades, where necessary, we recommend that the exposed
subgrade soils within the new building and pavement areas be proof-rolled with a heavy rubber-tired
piece of construction equipment (minimum 15 ton) approved by and in the presence of the geotechnical
engineer. Proof rolling is recommended to include at least 4 passes, two in each perpendicular direction.
Any soil that excessively yields or ruts during the proof-roll operation should be removed as recommended
by the geotechnical engineer.

All grading operations should be performed in accordance with our recommendations, the requirements
of the current edition of the CBC, and local governmental standards which have jurisdiction over this

project.

4.3 Engineered Fill

Engineered Fill material required at this site should not contain rocks greater than 3-inches in diameter or
have greater than 30 percent retained on the %-inch sieve and should not contain more than 3 percent
(by weight) of organic matter or other unsuitable material. The Expansion Index (El) for the material
should not exceed 50. Based on our laboratory testing, which indicates an El of 42, the near-surface
existing on-site clay soils are anticipated to be suitable for use as engineered fill, however, this should be
confirmed by a PSI representative during grading. Samples of on-site and import materials should be
tested and approved by the Geotechnical Engineer prior to use as Engineered Fill.

Engineered Fill should be compacted to at least 90 percent of the maximum dry density as determined by
the modified Proctor (ASTM D1557). The moisture content of Engineered Fill should be maintained within
about 2 to 4 percent above the fill'’s optimum moisture content (clayey soils) [+2 percent for granular
soils], as determined by the same index during compaction. If the Engineered Fill is too dry, water should
be uniformly applied across the affected fill area. If the Engineered Fill is too wet, it must be dried. In
either event, the Engineered Fill should be thoroughly mixed by disking to obtain relatively uniform
moisture content throughout the lift immediately prior to compaction.

Engineered Fill should be placed in maximum lifts of 8-inches of loose material. Each lift of Engineered
Fill should be tested by a PSI soils technician, working under the direction of our Project Geotechnical
Engineer, prior to placement of subsequent lifts.

Compaction of the backfill should be checked with a sufficient number of density tests by a representative
of the Geotechnical Engineer to determine if adequate compaction is being achieved by the contractor.
The properly compacted Engineered Fill should extend horizontally outward beyond the exterior
perimeter of the foundations, or pavements, a distance equal to the height of fill prior to significant
sloping.
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4.4 Excavations

Excavation and construction operations for the foundations may expose the on-site soils to inclement
weather conditions. The stability of exposed soils will rapidly deteriorate due to drying or wetting or the
action of heavy or repeated construction traffic. Accordingly, foundation area excavations and pavement
subgrade areas should be adequately protected from the elements, and from the action of repetitive or
heavy construction loading.

4.4.1 Excavations/Slopes

In Federal Register, Volume 54, No. 209 (October 1989), the United States Department of Labor,
Occupational Safety and Health Administration (OSHA) amended its “Construction Standards for
Excavations, 29 CFR, part 1926, subpart P.” This document was issued to better ensure the safety of
personnel entering trenches or excavations. It is mandated by this federal regulation that excavations,
whether they be utility trenches, basement excavations, or footing excavations, be constructed in
accordance with the new OSHA guidelines. It is PSI’'s understanding that these regulations are being
strictly enforced and if they are not closely followed, the owner and the contractor could be liable for
substantial penalties.

The contractor is solely responsible for designing and constructing stable, temporary excavations and
should shore, slope, or bench the sides of the excavations as required to maintain stability of both the
excavation sides and bottom. The contractor’s “responsible person,” as defined in 29 CFR Part 1926,
should evaluate the soil exposed in the excavations as part of the contractor’s safety procedures. In no
case should slope height, slope inclination, or excavation depth, including utility trench excavation depth,
exceed those specified in local, state, and federal state regulations.

PSI classifies the lean clay, silt and silty sand encountered within the upper 7 to 10 feet of the borings as
an OSHA Type B soil, provided groundwater is not observed. Though not anticipated, if groundwater or
perched water is observed in excavation areas, PSI should be notified and allowed to reassess our
temporary sloping recommendations. In our opinion, temporary excavations in dry conditions may be
safely sloped or shored. Such slopes should not be steeper than a maximum of 1 horizontal to 1 vertical
(1H:1V). The contractor should be aware that excavation and shoring should conform to the requirements
specified in the applicable local, state, and federal safety regulations, such as OSHA Health and Safety
Standards for Excavations, 29 CFR Part 1926, or successor regulations. PSI is providing this information
solely as a service to our client. PSI does not assume responsibility for construction site safety or the
contractor’s or other parties’ compliance with local, state, and federal safety or other regulations.

4.4.2  Utility Trench Backfill

Utility trenches below the slab, footings and pavement areas should be backfilled with engineered fill
above bedding and shading fill. Bedding and shading fill around utilities is typically performed with
granular soil according to local recommendations. PSI recommends bedding and shading consist of clean
sand having a sand equivalent (SE) of at least 30. Where utilities cross building perimeters, concrete or
concrete slurry should be used for backfill around the utility to prevent moisture from migrating along the
utility trench and entering the building envelope.
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4.5 Foundations

Following site preparation as recommended in Section 4.2 of this report, it is our opinion that the
proposed structure can be supported by shallow foundations bearing on native soil or Engineered Fill.
Footings should be established at a minimum depth of 2 ft below the lowest adjacent finished grade. In
addition, isolated column and continuous footings should have a minimum width of at least 3 and 1.5 ft,
respectively. We recommend the use of a smooth-edged excavator to make the footing excavations. A
geotechnical engineering representative should observe the footing subgrade at the time of excavation.
Based primarily on settlement considerations, footings established in accordance with these criteria can
be designed on the basis of an allowable soil bearing pressure of 2,500 pounds per square foot (psf) This
allowable soil bearing capacity may also be increased by one-third for short term wind and/or seismic
loads. If fill and/or other unsuitable soils are encountered at footing depth, the unsuitable material should
be over excavated to firm subgrade material and replaced with granular structural fill compacted to 95
percent of modified proctor (ASTM D1557).

For resistance to lateral loads, an allowable friction factor of 0.35 between the base of the foundation
elements and underlying material is recommended. In addition, an allowable passive resistance equal to
an equivalent fluid weighing 300 pounds per cubic foot (pcf) acting against the foundation may be used
to resist lateral forces. This design passive earth pressure assumes granular structural fill is used to backfill
the footing excavation or the footings will be neat formed in situ.

The foundation excavations should be observed and tested by a representative of PSI prior to steel or
concrete placement to assess that the foundation materials are capable of supporting the design loads
and are consistent with the material discussed in this report. Foundation excavations should be observed,
and concrete placed as quickly as possible to avoid exposure of the footing bottoms to wetting and drying.
Surface run-off water should be drained away from the excavations and not be allowed to pond. Ifitis
required that footing excavations be left open for more than one day, they should be protected to reduce
evaporation or entry of moisture.

PSl estimates that foundations designed and constructed in accordance with the recommendations herein
will experience total static settlements generally less than 1 inch with differential settlement along a 40-

foot-long portion of a continuous footing, or similarly spaced pad footings, of less than %-inch

4.6 Concrete Slabs-On-Grade

The floor slabs should be supported on a properly prepared subgrade as recommended in Section 4.2 of this
report. We recommend the slab-on-grade in the embedded parking level be underlain by at least 8 in. of
crushed rock, such as %-in.-minus material. In our opinion, a coefficient of subgrade reaction (k) of 175 pci
can be assumed to characterize the support with a minimum thickness of 8 in. of crushed rock.

Due to the presence of low expansive soils, we recommend that the expansive subgrade beneath the floor
slab and rock layer be moisture conditioned to at least 2 to 4 percent of the soil’s optimum moisture content
to a depth of at least 12 inches prior to concrete placement. Testing by the geotechnical engineer is
recommended to confirm adequate moisture conditioning.
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As discussed previously, we anticipate the local groundwater table occurs at a depth below the planned
lowest floor level. However, if moisture-sensitive materials may be placed directly on the floor, we
recommend the slab-on-grade be underlain by at least 8 in. of clean granular material to provide uniform
support and minimize the risk of capillary rise of moisture. Granular material, such as %- to %-in. crushed rock
having less than 2% passing the No. 200 sieve would be suitable for this purpose. The crushed rock should be
compacted until it is well keyed. In addition, it may be appropriate to install a 10-mil durable vapor-retarding
membrane beneath the slab-on-grade to limit the risk of damp floors in areas that will have moisture-sensitive
materials placed directly on the floor. The vapor-retarding membrane should be installed in accordance with
the manufacturer’s recommendations.

4.8 Drainage Considerations

Surface water must not pond adjacent to the foundations. To preclude drainage problems, we
recommend continuous roof gutters for the proposed structure. We recommend that roof drains be
connected to a tight-line pipe leading to storm drain facilities or other suitable discharge locations.
Pavement surfaces and open space areas should be sloped such that surface water runoff is collected and
routed to suitable discharge points away from the building.

A positive slope gradient of 5 percent down and away from the building perimeter should be applied to
the finished subgrade. This slope should extend no less than 10 feet away from the outside building
perimeter, with drainage swales provided to remove runoff from around the structure. Any utility trench
that enters the perimeter of a structure should be excavated with a slight slope down and away from the
structure.

Landscaping and irrigation should not be placed within 5 feet of the proposed structure. Trees and shrubs
should be positioned a distance away from the structure equal to half of their mature height. Where
concrete flatwork such as sidewalks are placed next to the structure, concrete should be placed adjacent
to the foundation to prevent a planter strip that would trap surface water between the foundation and
the sidewalk. If vegetation is planted near the buildings, plants that require very little moisture should be
used. Irrigation systems (drip and/or sprinkler heads) should not direct water where it could saturate
foundation soil. If landscaping is desired closer to the building, moisture barriers may be constructed
adjacent to the foundations to minimize infiltration below. Details can be provided during plan check.

Water should not be allowed to collect in the foundation excavation, on floor slab areas, or on prepared
subgrades of the construction area either during or after construction. Positive site drainage away from
excavation areas should be established to minimize the flow of surface runoff or rainwater into the
excavations. Undercut or excavated areas should be sloped toward one corner to facilitate removal of
any collected rainwater, groundwater, or surface runoff.

4.9 Pavement Recommendations

Preparation of the subgrade soils for new pavements should be prepared in general accordance with the
site preparation recommendations (Section 4.2). While specific traffic loads and volumes for the project
have not been provided, we are providing recommended light-duty and medium to heavy-duty pavement
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sections, which have been successfully utilized for this type of development in the project area with similar
traffic loading. For these pavement sections, we have assumed an R-value of 18 for the site subgrade soils
and a Traffic Index of 5.0 and 7.0 for the light duty and medium to heavy-duty sections, respectively.
R-value testing should be performed on the actual pavement subgrade material at the time of site grading.

Asphaltic Concrete (AC):

Light Duty (Automobile Parking; TI=5)
3 inches Asphalt Concrete (Caltrans Standard Specs. Section 39)
8 inches Class Il Aggregate Base (Caltrans Standard Specs. Section 26)

Medium to Heavy-Duty (Entrance and Drive Lanes; TI=7)
4 inches Asphalt Concrete (Caltrans Standard Specs. Section 39) over
12 inches Class Il Aggregate Base (Caltrans Standard Specs. Section 26)

In all pavement areas, all aggregate base and the upper 12 inches of subgrade should be compacted to at
least 95 percent of the maximum dry density as determined by ASTM Designation D1557. All materials and
methods of construction should conform to good engineering practices and be in conformance with the
requirements of the local jurisdiction.

As an alternate, concrete pavement could also be used at the site. Based on the near surface soil
encountered in the borings, it is our opinion that a modulus of subgrade reaction (k) of 125 pounds per
square inch per inch (psi/in) is suitable for all the concrete pavement sections, given the presence of the
underlying base course. Based on this, we offer the following concrete pavement recommendations:

Portland Cement Concrete (PCC):

Light Duty Section (TI=5)
e 5% inches Portland Cement Concrete

e 4inches Class |l Aggregate Base

Medium to Heavy Duty Section (TI=7)

e 6 inches Portland Cement Concrete
e 4dinches Class |l Aggregate Base

Based on our local experience, rigid concrete pavements are considered to be a part of the civil site work
package and the concrete mix design specifications and rebar reinforcement detailing is developed as part
of the project specifications, typically by the Civil Engineer. Minimum cement contents and cementitious
material replacement specifications should consider the time of year for concrete placement for optimal
material performance. The design project engineer of record is best qualified to be familiar with the
project schedule and to establish those parameters. Making some typical assumptions, however, PSI
provides the following recommendations.

PSI recommends that the concrete should have a minimum 28-day compressive strength of 4,000 psi. The
concrete pavements should be properly reinforced and jointed (per ACI requirements). Concrete
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water/cement ratios should be kept below 0.5 to reduce shrinkage cracking. Curing and finishing of
concrete should be properly performed to limit curling.

Saw cut control joints should be placed at maximum 15-foot intervals and should be cut at a depth of at
least one-quarter of the pavement thickness. Saw cut control joints spaced at 10 feet usually control
cracking better than the 15-foot interval. Joints should be sawed within 12 hours of concrete placement,
and preferably sooner. All joint spacing in large pavement areas should be spaced in accordance the
American Concrete Institute (ACl) standard or other local requirements, if stricter than those set by ACI.
Expansion joints should be used wherever the pavement will abut a structural element subject to a
different magnitude of movement, such as: light poles, retaining walls, or manholes. Expansion joints
should be sealed with a polyurethane sealant so that moisture infiltration into the subgrade soils and
resultant concrete deterioration at the joints is minimized.

The above recommended pavement sections represent minimum design thicknesses and, as such,
periodic maintenance should be anticipated. Also, these recommended pavement sections should be
confirmed or modified by your Civil Engineer, based on actual traffic and the owner’s requirements. The
pavement section materials and construction should comply with Caltrans Standard Specifications and
local municipality requirements.

Where pavement areas are adjacent to heavily watered landscaping areas, we recommend some measure
of moisture control be taken to prevent the subgrade soils from becoming saturated. It is recommended
that the concrete curbing adjacent to landscape areas extend into the prepared subgrade to reduce the
potential for irrigation water to saturate subgrade soils.

4.10 Construction Monitoring

It is recommended that PSI be retained to examine and identify soil exposures created during project
construction to document that soil conditions are as anticipated. We further recommend that any
Engineered Fills be continuously observed and tested by our representative to evaluate the thoroughness
and uniformity of their compaction. Samples of fill materials proposed for compaction should be
submitted to our laboratory for evaluation at least 3 days prior to placement of fills on site. Costs for the
recommended observations during construction are beyond the scope of this current consultation. A
proposal for construction testing and inspection can be provided if desired.
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3.0 GENERAL

Our conclusions and recommendations described in this report are subject to the following general
conditions:

5.1 Use of Report

This report is for the exclusive use of Charities Housing and their representatives to use for the design of
the proposed structures described herein and preparation of construction documents. The data, analyses,
and recommendations may not be appropriate for other structures or purposes. We recommend that
parties contemplating other structures or purposes contact us. In the absence of our written approval,
we make no representation and assume no responsibility to other parties regarding this report.

Prior to the grading and structural plans being submitted, PSI should be retained to provide the
opportunity to review to check that our engineering recommendations have been properly incorporated

into the design documents.

5.2 Limitations

The recommendations contained in this report are based on the available subsurface information
obtained by PSI, and design details furnished for the proposed project. If there are any revisions to the
plans for this project, or if deviations from the subsurface conditions noted in this report are encountered
during construction, PSI should be notified immediately to determine if changes in the foundation
recommendations are required. If PSI is not retained to perform these functions, PSI will not be
responsible for the impact of those conditions on the project.

Services performed by PSI for this project have been conducted with that level of care and skill ordinarily

exercised by members of the profession currently practicing in this area. No warranty, expressed or
implied, is made.
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GENERAL NOTES

(Continued)

CONSISTENCY OF FINE-GRAINED SOILS MOISTURE CONDITION DESCRIPTION

Q,-TSF N - Blows/foot ~ Consistency Description Criteria

0-0.25 0-2 Very Soft MerE Absence of mqlgture, dusty, dry to the touch

oist: Damp but no visible water

0.25-0.50 2-4 Soft Wet: Visible free water, usually soil is below water table
0.50 - 1.00 4-8 Medium Stiff ' - usualy
1.00 - 2.00 8-15 Stiff RELATIVE PROPORTIONS OF SAND AND GRAVEL
2.00-4.00 15-30 Very Stiff Descriptive Term ___ % Dry Weight
4.00 - 8.00 30+ Hard Trace: < 15%

With: 15% to 30%
Modifier: >30%

STRUCTURE DESCRIPTION

Description Criteria

Description Criteria

Stratified: Alternating layers of varying material or color with Blocky: Cohesive soil that can be broken down into small

layers at least “4-inch (6 mm) thick

angular lumps which resist further breakdown

Laminated: Alternating layers of varying material or color with Lensed: Inclusion of small pockets of different soils

layers less than Yz-inch (6 mm) thick

Layer: Inclusion greater than 3 inches thick (75 mm)

Fissured: Breaks along definite planes of fracture with little Seam: Inclusion 1/8-inch to 3 inches (3 to 75 mm) thick

resistance to fracturing

extending through the sample

Slickensided: Fracture planes appear polished or glossy, Parting: Inclusion less than 1/8-inch (3 mm) thick

sometimes striated

SCALE OF RELATIVE ROCK HARDNESS ROCK BEDDING THICKNESSES
Q,-TSF Consistency Description Criteria
Very Thick Bedded Greater than 3-foot (>1.0 m)
215 '518 Ex’i;emelsy EOﬁ Thick Bedded 1-foot to 3-foot (0.3 m to 1.0 m)
50 _250 e;y ﬂo Medium Bedded 4-inch to 1-foot (0.1 m to 0.3 m)
i . ° Thin Bedded 1%:-inch to 4-inch (30 mm to 100 mm)
250 - 525 Medium Hard . V) i
Very Thin Bedded '%-inch to 1%-inch (10 mm to 30 mm)
525 - 1,050 Moderately Hard . . . i
Thickly Laminated 1/8-inch to Y2-inch (3 mm to 10 mm)
1,050 - 2,600 Hard Thinly Laminated 1/8-inch or less "paper thin" (<3 mm)
>2,600 Very Hard y pap
ROCK VOIDS GRAIN-SIZED TERMINOLOGY
Voids Void Diameter (Typically Sedimentary Rock)

Pit <6 mm (<0.25 in)
Vug 6 mm to 50 mm (0.25in to 2 in)
Cavity 50 mm to 600 mm (2 in to 24 in)

Cave >600 mm (>24 in)

ROCK QUALITY DESCRIPTION
Rock Mass Description RQD Value
Excellent 90 -100
Good 75-90
Fair 50-75
Poor 25-50
Very Poor Less than 25

Component Size Range
Very Coarse Grained >4.76 mm
Coarse Grained 2.0 mm -4.76 mm
Medium Grained 0.42 mm -2.0 mm
Fine Grained 0.075 mm - 0.42 mm
Very Fine Grained <0.075 mm

DEGREE OF WEATHERING

Slightly Weathered: Rock generally fresh, joints stained and discoloration
extends into rock up to 25 mm (1 in), open joints may
contain clay, core rings under hammer impact.

Weathered: Rock mass is decomposed 50% or less, significant
portions of the rock show discoloration and
weathering effects, cores cannot be broken by hand
or scraped by knife.

Highly Weathered: Rock mass is more than 50% decomposed, complete
discoloration of rock fabric, core may be extremely
broken and gives clunk sound when struck by

hammer, may be shaved with a knife.
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DATE STARTED: 11/4/20 DRILL COMPANY: Britton Exploration, Inc. BORING B 3
DATE COMPLETED: 11/4/20 DRILLER: Paul Britton LOGGED BYBrand Burfield
COMPLETION DEPTH 61.5 ft DRILL RIG: CME 55 5| Y While Drilling 12 feet
il
BENCHMARK: N/A DRILLING METHOD: Solid Flight Auger/Mud Rotary | B8 A 4
ELEVATION: N/A SAMPLING METHOD: ST/SS; 3" CMS & SPT = 4
LATITUDE: 37.3536° HAMMER TYPE: Automatic BORING LOCATION:
LONGITUDE: -121.9556° EFFICIENCY N/A
STATION: N/A OFFSET: N/A REVIEWED BY: Doug Abernathy
REMARKS:
STANDARD PENETRATION
- 5 [ TEST DATA
= ) = 1)
E = 2 § s| 5 § E < N in blows/ft @
e N e = R = 3 2 g | X Moisture @ PL m
5 2 el 2| = MATERIAL DESCRIPTION @ 2 5 & LL Additional
= £ S g. £l & (&) & 2 0 2 50 Remarks
> o | 8|5 8| 3 0 - S [ [ [
Llij (=) O [n| @ o 8 [
& 5 T STRENGTH, tsf
A Qu X Qp
0 20 4.0
2-1/2 inches asphalt over 5 inches aggregate
SILT, dark brown, moist, very stiff, some clay,
18 | trace rootlets 6-16-19 >>¥
— 15 X
N=35
13 Corrosion Suite
becomes medium olive-brown 15 %
18 8-10-12 X
N=22
17 DD = 95 pcf
24 ML | 600 psi / *
becomes very moist, medium stiff .
18 103 |23 % X Passing #200=71%
18 4-5-7
Silty SAND, medium ofive-brown with orange- | |  N=12 24 DD = 96 pef
_brown, very moist, medium dense, finesand_ __| 7 |
| Fat CLAY, medium olive-brown, wet, soft, few
silt, trace rootlets 38
18 0-0-2 ©
becomes dark brown N=2
DD = 85 pcf
LL =57
36 i4 ¥pL =26
Direct Shear
24 350 psi X Consolidation
CH
becomes medium olive-grey, very moist, medium 33 %
18 | stiff 2.2.3 ﬁ,
Sandy fat CLAY, medium olive-grey, very N=5
moist, medium stiff, fine to medium sand
CH
Silty SAND, medium olive-brown with orange
brown, wet, loose, fine sand SM
Continued Next Page
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DATE STARTED: 11/4/20 DRILL COMPANY: Britton Exploration, Inc.
DATE COMPLETED: 11/4/20 DRILLER: Paul Briton LOGGED BYSBrand Burfield BORING B 3
COMPLETION DEPTH 61.5 ft DRILL RIG: CME 55 5| Y While Drilling 12 feet
il
BENCHMARK: N/A DRILLING METHOD: Solid Flight Auger/Mud Rotary | B8 A 4
ELEVATION: N/A SAMPLING METHOD: ST/SS; 3" CMS & SPT = 4
LATITUDE: 37.3536° HAMMER TYPE: Automatic BORING LOCATION:
LONGITUDE: -121.9556° EFFICIENCY N/A
STATION: N/A OFFSET: N/A REVIEWED BY: Doug Abernathy
REMARKS:
STANDARD PENETRATION
™ S [ TEST DATA
3 | = @ o 3 2 N in blows/ft ®
"g.j % 8‘: % S % § © < In bIOWS;
e N e = R = 3 2 g | X Moisture @ PL m
5 | L o @ MATERIAL DESCRIPTION @ @ 5 & LL Additional
= £| 5 lgl gl 2 o 2 3 |0 25 50 Remarks
g | 5| s|E |2 T |3 I —
> [ S5 S| 3 ! < =
< (= O [n| @ o 8 2
w & 5 T STRENGTH, tsf
A Qu X Qp
25 0 20 4.0
1% Silty SAND, medium olive-brown with orange 23 X
B 9 | 18 | brown, wet, loose, fine sand 2-3-4
N=7
- SM
~ 30 ) ) )
becomes medium olive-grey, sand becomes fine 25
L 18 | to coarse 4-4-7
Clayey SILT, medium olive-grey, wet, stiff N=11
] ML
- 35401 - .
T Sandy SILT, medium olive-grey, wet, very stiff, 18
I N 11| 18 | fine sand ML 1-8-10 © X
R N=18
~ 40 ) ) ) .
SILT, medium olive-grey, wet, medium stiff 25
R 12| 18 ML 0-1-3
N=4
Silty SAND, medium olive-grey, wet, medium
18 | dense, fine sand, few decayed rootlets SM 6{\-12-2112 22 DD = 112 pef
gy L - __ ] ] Harder drilling at 48
ft.
L Sosess SAND, medium olive-brown, wet, dense, trace
" ) SW
Tetele fine gravel, trace silt
- 50 %" .
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DATE STARTED: 11/4/20 DRILL COMPANY: Britton Exploration, Inc. BORING B 3
DATE COMPLETED: 11/4/20 DRILLER: Paul Britton LOGGED BYBrand Burfield
COMPLETION DEPTH 61.5 ft DRILL RIG: CME 55 5| Y While Drilling 12 feet
il
BENCHMARK: N/A DRILLING METHOD: Solid Flight Auger/Mud Rotary | B8 A 4
ELEVATION: N/A SAMPLING METHOD: ST/SS; 3" CMS & SPT = 4
LATITUDE: 37.3536° HAMMER TYPE: Automatic BORING LOCATION:
LONGITUDE: -121.9556° EFFICIENCY N/A
STATION: N/A OFFSET: N/A REVIEWED BY: Doug Abernathy
REMARKS:
STANDARD PENETRATION
- 5 [ TEST DATA
= R @ o} ® aQ N in blows/ft @
ng ..a_j 8‘: % S % ‘g © < In blows
= & d gl 2| & ? 7 g | X Moisture @ PL ™
5 2 el 2] S MATERIAL DESCRIPTION g @ 5 & LL Additional
= < s |2 o < B |0 25 50 R Kk
= = g gl € o & 2 I I I emarks
> [ S5 S| 3 ! < =
< (= O [n| @ o 8 2
w o 9 & STRENGTH, tsf
A Qu X Qp
50 0 20 4.0
R SAND, medium olive-brown, wet, dense, trace 16 %
L Lereler 14 | 18 | fine gravel, trace silt 9-14-18
Setele Sw N=32
Silty SAND, medium olive, wet, loose, fine sand 25
18 SM 1-3-5
| Sandy GRAVEL, medium olive-grey, wet, | |
medium dense, fine to medium gravel, fine to GP
coarse sand, few silt 18 g
18 6-7-10
SAND, medium olive-grey, wet, fine sand SP N=17
End of boring at 61-1/2 feet below grade.
Groundwater was encountered at about 12 feet
below grade.
Borehole was backfilled with cement grout.
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DATE STARTED: 11/4/20 DRILL COMPANY: Britton Exploration, Inc.
DATE COMPLETED: 11/4/20 DRILLER: Paul Britton LOGGED BYBrand Burfield BORING B 4
COMPLETION DEPTH 61.5 ft DRILL RIG: CME 55 5| Y While Drilling 12 feet
il
BENCHMARK: N/A DRILLING METHOD: Solid Flight Auger/Mud Rotary | B8 A 4
ELEVATION: N/A SAMPLING METHOD: ST/SS; 3" CMS & SPT = 4
LATITUDE: 37.3536° HAMMER TYPE: Automatic BORING LOCATION:
LONGITUDE: -121.9562° EFFICIENCY N/A
STATION: N/A OFFSET: N/A REVIEWED BY: Doug Abernathy
REMARKS:
STANDARD PENETRATION
N m 5 e TEST DATA
T 21 928 | £ 8 e < N in blows/ft ©
S le| 2|22 ¢ 7 2 g | X Moisture 4 PL
5 2l gl = MATERIAL DESCRIPTION g 2 5 & LL Additional
= £ S g. £l & (&) & 2 0 2 50 Remarks
> o | 8|5 8| 3 0 - S [ [ [
< (= O [n| @ o 8 2
w o 9 g STRENGTH, tsf
A Qu X Qp
O 0 20 4.0
R SILT, dark brown, damp, very stiff, few fine
gravel, trace rootlets and organics 10 <
L 1 18 7-10-12
N=22
L i . 7 X
2 | 18 | becomes medium brown, stiff 6-6-7 9 >>XK
R N=13
ML
— 5 — i
becomes very stiff, no gravel ;@
- 3|18 1 O,\]l;? 6 15 X >>>KPassing #200=72%
L becomes medium olive-brown with %
4 | 18 | orange-brown, moist, stiff, no rootlets 3-5-6 16 © X
R N=11
o | Silty SAND, medium olive-brown, moist, loose, | |
fine sand SM
B 51 18 1-1-2 23 © X X
SILT with sand, medium olive-brown, moist to =3
I Y very moist, soft, fine sand ELD-=4%2 pcf
31 d<——& |pL=28
o B Direct Shear
6 24 300 psi Consolidation
— 15 —
becomes wet, trace rootlets
-2- «
. 7|18 1 32 39 DD = 92 pcf
L ML
207 becomes dark brown, very moist 38 DD =81 pef
-] 8 | 24 350 psi X
] SILT, medium olive-brown, wet, medium stiff,
I trace fine sand ML
25 .
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DATE STARTED: 11/4/20 DRILL COMPANY: Britton Exploration, Inc.
DATE COMPLETED: 11/4/20 DRILLER: Paul Britton LOGGED BYBrand Burfield BORI NG B 4
COMPLETION DEPTH 61.5 ft DRILL RIG: CME 55 5| Y While Drilling 12 feet
il
BENCHMARK: N/A DRILLING METHOD: Solid Flight Auger/Mud Rotary | B !
ELEVATION: N/A SAMPLING METHOD: ST/SS; 3" CMS & SPT ; 1
LATITUDE: 37.3536° HAMMER TYPE: Automatic BORING LOCATION:
LONGITUDE: -121.9562° EFFICIENCY N/A
STATION: N/A OFFSET: N/A REVIEWED BY: Doug Abernathy
REMARKS:
STANDARD PENETRATION
- 5 [ TEST DATA
= R @ o} ® aQ N in blows/ft @
ng ..a_j 8‘: % § % ‘g © < In blows oL
= gl 4 |F £ ‘» 2 o | X Moisture 4 -
5 | L o @ MATERIAL DESCRIPTION @ @ 5 & LL Additional
= £| 5 lgl gl 2 o 2 3 |0 25 50 Remarks
g | 5| s|E |2 T |3 I —
> [ S5 S| 3 ! < =
Llij (=) O [n| @ o 8 [
& 5 T STRENGTH, tsf
A Qu X Qp
25 0 20 4.0
SILT, medium olive-brown, wet, medium stiff, 29 X
L] 9 | 18 | trace fine sand 0-0-4 X
N=4
L] ML
18 [ Sandy SILT, medium olive-brown with 236 |24 ¥
orange-brown, wet, stiff, fine sand N=9
- ML
357 :Z:Z:Z SAND, dark olive-brown, wet, dense, fine to 16 X
| eenere 11| 18 | coarse sand, few fine gravel 10-17-17
oletel SW | N=34
i 105 [ ]
- 40 o0
5}»: Gravelly SAND, dark olive-brown, wet, dense, 10 %
L Legeeen 12 | 18 | fine to coarse sand, fine to medium gravel 8-14-16
e N=30
I 25005
LRY sw
becomes medium olive-grey, medium dense,
i -
ine gravel, some silt 21 >
18 3-11-16 17 %
Silty SAND, medium olive-grey, wet, medium N=27
dense, fine to coarse sand
SM
SILT, medium olive-grey, wet, stiff, trace fine ML
sand
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LABORATORY TEST RESULTS

Laboratory tests were performed on representative soil samples to determine their relative engineering
properties. Tests were performed in general accordance with test methods of the American Society for
Testing Materials or other accepted standards. The following presents a brief description of the various
test methods used.

Classification - Soils were classified visually according to the Unified Soil Classification System.
Visual classifications were supplemented by laboratory testing of selected samples in general accordance
with ASTM D2487. The soil classifications are shown on the boring logs in Appendix A.

In-Situ Moisture / Density - The in-place moisture content and dry unit weight of selected samples
were determined using relatively undisturbed samples from the linear rings of a 2.38-inch I.D. modified
California Sampler. The moisture content of representative SPT samples was also determined. The dry
unit weight and moisture contents are shown on the boring logs.

Atterberg Limits — The liquid limit, plastic limit, and plasticity index of selected representative
samples were determined in accordance with ASTM D4318. The liquid limit and plastic limit are shown
on the boring logs and below in this appendix.

Expansion Index - Expansion index testing was performed on representative samples of the on-
site soils in general accordance with ASTM Test method D4829. The results of these tests are provided in
the text of this report, on the boring logs and below in this appendix.

Direct Shear Test — A consolidated, drained, direct shear test was performed on a relatively
undisturbed sample in general accordance with ASTM D3080. The results of this test is provided below in
this appendix.

Consolidation - The potential for excessive soil settlement was evaluated in general accordance
with ASTM D2435 by applying a series of normal loads to undisturbed samples and measuring the vertical
deformations. The magnitude of vertical displacement of the test samples can be used to estimate the
building settlement upon application of structural loads. The results of the tests are presented in graphical
form in this appendix.

Percent of Material Finer than 75-um — The percent passing the #200 sieve was performed on
representative samples of the on-site soil in general accordance with ASTM D1140. The percent passing
the #200 sieve is shown on the boring logs.

Soil Sulfate / Chloride Test — In order to estimate the concrete degradation potential of soils, the
soluble sulfate and chloride content of a representative sample of the on-site soil, provided in the text of
this report, was determined in accordance with EPA Test Method 300.0.

pH (Potential of Hydrogen) — The measure of acidity or alkalinity of a material is referred to as the
pH factor, which increases with alkalinity and decreases with acidity. The corrosivity potential of iron
increases with low pH (4-5) while the corrosivity potential of copper increases with high pH (10-11). The
pH value of a representative sample of the on-site soil, provided in the text of this report, was determined
in accordance with EPA Test Method 9045B.
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Minimum Resistivity — The electrical resistivity of a soil is a measure of its resistance to electrical
current flow. Corrosion of buried ferrous metals is an electrochemical process which is related to the flow
of electrical current from the metal to the soil. Lower electrical resistivity (higher currents) result from
higher moisture and chemical contents in the soil. Resistivity is minimal when the soil is saturated. The
minimum resistivity of a representative sample of the on-site soil, provided in the text of this report, was
determined in accordance with AASHTO Test Method T 288-91.

Corrosivity

Testing was performed to evaluate the corrosivity of the on-site soils and the potential for attack on
concrete and subsurface utility pipes, specifically cast iron and ductile iron. The testing included pH,
sulfate, chloride and minimum electrical resistivity. The results of the chemical analysis are as follows:

Boring Sample Depth pH Resistivity Water Soluble Water Soluble
Number (feet) (ohm-cm) Sulfate (ppm) Chloride (ppm)
B-3 1to5 7.8 2,300 78.0 ND (<10.0)

ND — Not Detected above laboratory detection limits indicated

Concrete mix designs should follow the minimum requirements of the California Building Code.
Laboratory testing of a selected soil sample indicates that the on-site soils possess a negligible sulfate
exposure and slightly alkaline pH, indicating a low degree of corrosivity with respect to concrete (ACI,
2014). Based on the chloride test results, the site soils are classified as “non-corrosive to structural
elements,” according to Caltrans Corrosion Guidelines (CalTrans, 2018). Based on these results, it is our
opinion that special sulfate-resistant concrete mix designs are not warranted and that the use of Type | or
Il cement is suitable for concrete in contact with on-site soils. Final concrete mix designs should be
evaluated after sulfate tests have been performed on the actual subgrade material.

Corrosivity testing was also performed to determine whether the on-site soils have the potential to attack
subsurface utility pipes, specifically cast iron and ductile iron. Based on the resistivity test results, the
soils are characterized as being highly corrosive to cast iron or ductile iron piping (Roberge, 2000). PSI

does not practice in the field of corrosion engineering. We recommend that a qualified corrosion engineer
be consulted to determine if special corrosion protection is warranted for this site. Testing for corrosivity
of any fill soils should be conducted during site grading to verify our recommendations.
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FIGURES
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