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Prepared For: | Ms. Pamela Hardy Y
PONDEROSA HOMES .
6130 Stoneridge Mall Road, Suite 185
Pleasanton, California 94588

Re: | Geotechnical Response to Comment
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4202 Stanley Boulevard
Pleasanton, California

Dear Ms. Hardy:

As requested, this letter presents our response to a City of Pleasanton review comment for the
above referenced project.

We received a copy of an email from the City of Pleasanton dated May 30, 2013, requesting that
the geotechnical engineer address a potential concern associated with allowing storm water
collected in bio-retention swales to infiltrate into underlying native soils, and whether allowing
surface water infiltration would impact the proposed site development from a seismic hazard
viewpoint.

We reviewed the preliminary storm water bio-retention basin detail shown on the plan titled,
“Grading and Utility Plan, Wagner Property, City of Pleasanton, Alameda County, Sheet PD-3,”
prepared by RJA dated May 22, 2013. We also reviewed the subsurface data in our geotechnical
report dated January 29, 2013, as it pertains to potential seismic-induced settlement.

Based on our review, the proposed bioretention basins and the associated water infiltration would
not increase the potential for seismic-induced settlement at the site more than what was previously
estimate in our geotechnical report dated January 29, 2013.

Our professional services were performed, our findings obtained, and our recommendations
prepared in accordance with generally accepted geotechnical engineering principles and practices
at this time and location. No warranties are either expressed or implied. If you have any questions
or need any additional information from us, please call and we will be glad to discuss them with
you.

Sincerely,
Cornerstone Earth Group, Inc.

John R. Dye, P.E., G.E.
Principal Engineer

Copies: Addressee (PDF by email)
Elisa Sarlatte — RJA (PDF by email)
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Type of Services | Preliminary Geotechnical Investigation

Project Name | Stanley Boulevard Residential
| Development

Location | 4202 Stanley Boulevard
Pleasanton, California

SECTION 1: INTRODUCTION

This preliminary geotechnical investigation was prepared for the sole use of Ponderosa Homes
for the property located at 4202 Stanley Boulevard in Pleasanton, California. The purpose of
this study was to evaluate the existing subsurface conditions and develop an opinion regarding
potential geotechnical concerns that could impact the proposed development. The preliminary
geotechnical recommendations contained in this report are for your forward planning, cost
estimating, and preliminary project design. For our use, we were provided with the following
documents:

»  Areport titled, “Phase | Environmental Site Assessment Report, Mobile Home Park,
4202 Stanley Boulevard, Pleasanton, CA," prepared by AAl Environmental Inc. dated
March 11, 2011.

+ Anplan titled, “Pleasanton Trailer Park, Layout of Trailer Pattern and Sewage
Arrangement,” drawn by J.D. Byrd dated July 14, 1961.

= A preliminary base topographic plan prepared by RJA dated January 27, 2012.

1.1 PROJECT DESCRIPTION

The approximately 2-acre project site is located at 4202 Stanley Boulevard in Pleasanton,
California. The site is currently occupied by an existing mobile home park and single-family
residence. We understand that Ponderosa Homes is considering purchasing the site for a new
residential development.

Conceptual plans are not yet available, however, we understand that single-family homes will
likely be considered for the site. Appurtenant streets, parking, utilities, landscaping and other
improvements necessary for site development are also likely planned.

4202 STANLEY BOULEVARD Page 1
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1.2  SCOPE OF SERVICES

Our scope of services was presented in our proposal dated January 9, 2012, and consisted of
field and laboratory programs to evaluate physical and engineering properties of the subsurface
soils, engineering analysis to prepare preliminary recommendations for site grading, building
foundations, pavements, and preparation of this preliminary report. Brief descriptions of our
exploration and laboratory programs are presented below.

1.3  EXPLORATION PROGRAM

Field exploration consisted of three borings drilled on January 16 and December 18, 2012, with
truck-mounted, hollow-stem auger drilling equipment and three Cone Penetration Tests (CPTs)
advanced on January 19, 2012. The borings were drilled to depths of approximately 16% and
40 feet; the CPTs were advance to depths of approximately 50 feet each. Boring EB-1 was
advanced adjacent to CPT-2 and Boring EB-3 was performed adjacent to CPT-3 for direct
evaluation of physical samples to correlated soil behavior.

The borings and CPTs were backfilled with cement grout in accordance with local requirements;
exploration permits were obtained as required by local jurisdictions. The approximate locations
of our exploratory borings and CPTs are shown on the Site Plan, Figure 2. Details regarding
our field program are included in Appendix A.

14 LABORATORY TESTING PROGRAM

In addition to visual classification of samples, the laboratory program focused on obtaining data
for preliminary foundation design and seismic ground deformation estimates. Testing included
moisture contents, dry densities, washed sieve analyses, and Plasticity Index tests. Details
regarding our laboratory program are included in Appendix B.

1.5 ENVIRONMENTAL SERVICES

Cornerstone Earth Group also provided environmental services for this project, including Phase
1 and 2 site assessments; environmental findings and conclusions are provided under separate
covers.

SECTION 2: REGIONAL SETTING
21  REGIONAL SEISMICITY

The San Francisco Bay area is one of the most seismically active areas in the Country. While
seismologists cannot predict earthquake events, the U.S. Geological Survey's Working Group
on California Earthquake Probabilities 2007 estimates there is a 63 percent chance of at least
one magnitude 6.7 or greater earthquake occurring in the Bay Area region between 2007 and
2036. As seen with damage in San Francisco and Oakland due to the 1989 [.oma Prieta

earthquake that was centered about 50 miles south of San Francisco, significant damage can

4202 STANLEY BOULEVARD Page 2
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occur at considerable distances. Higher levels of shaking and damage would be expected for
earthquakes occurring at closer distances.

The faults considered capable of generating significant earthquakes are generally associated
with the well-defined areas of crustal movement, which trend northwesterly. The table below
presents the State-considered active faults within 25 kilometers of the site.

Table 1: Approximate Fault Distances

Distance
Fault Name " (miles) | (kilometers)
Calaveras 23 B 3.§____
" Hayward (TotalLength) | 84 | 136
Greenville 1 o9 16.0
Hayward (Southeast Extension) 13.9 22.4

SECTION 3: SITE CONDITIONS
3.1  SITE BACKGROUND

The existing single-family home located at the northwest corner of the site was reportedly
constructed around 1912. The mobile home park was reportedly constructed in the late 1950s
and was developed to accommodate up to 32 mobile homes. Our review of the original sewer
system plan dated July 14, 1961, indicated the mobile home park was connected to three septic
tanks and two sump pumps that drained to a leach field located near the laundry building. The
mobile home park septic system was reportedly disconnected in 1992 and the site was
connected to City of Pleasanton sewer services. In general, the mobile home park has
remained relatively unchanged since original construction; however, the site has reportedly
recently been vacated with the exception of the single-family home and one or two units.

3.2 SURFACE DESCRIPTION

The approximately 2-acre site is located at 4202 Stanley Boulevard and is bounded by Stanley
Boulevard to the north, Arroyo del Valle to the south, and existing commercial and residential
properties to the east and west. The site is occupied by a mobile home park and a single-family
residence. Many of the mobile home sites are unoccupied, but several mobiles are still present
throughout the site. Several additional out-structures were observed at the site, including small
sheds, a storage building and a laundry building. The site is bordered by chain link or wooden
fencing. A U-shaped asphalt concrete paved street loops into the site to provide access to each
mobile home site. Based on visual observations, the existing asphalt concrete pavements are
in fair to poor condition. Concrete pads, patio slabs and/or walkways were observed at each
mobile home unit. The remainder of the site is covered with grass, bushes and numerous
mature trees.

4202 STANLEY BOULEVARD Page 3
132-5-1



E! EARTH GROUP

Topographic information provided by RJA indicates site grades ranging from approximately
Elevation 350 to 352 feet (datum unknown). The adjacent Arroyo del Valle creek channel that
flanks the south end of the site is approximately 25 feet deep and has an average bank slope
inclined at approximately 1.5:1 to 2:1 (horizontal:vertical). Localized portions near the top of the
creek bank are inclined as steep as 1.2:1, while the lower portion of the bank is about 8:1 or
flatter. The creek bank is covered with dense vegetation and mature trees. Active erosion,
bank sloughing or slope instability was not observed within the project boundary during our site
reconnaissance.

3.3 SUBSURFACE CONDITIONS
3.3.1 Undocumented Fill

Our explorations were performed in unpaved areas of the site. However, based on our site
observations, surface pavements are estimated to be on the order of 3 inches or less. Our
explorations generally encountered approximately 1 foot of undocumented fill consisting of stiff
sandy silt and medium dense silty sand.

As discussed, the mobile home park was reportedly connected to three septic tanks and two
sump pumps that drained to a leach field located near the laundry building. We understand the
mobile home park septic system was abandoned in about 1992 and the site was connected to
City of Pleasanton sewer services. It is not known at this time whether the three septic tanks,
two sump pumps and leach field indicated on the 1961 site utility plan were removed and
backfilled or if they were abandoned in-place.

3.3.2 Native Alluvial Soil

Below the existing fills or where no fill is present, the site is underlain by Holocene-aged alluvial
fan deposits derived from deposition from Arroyo del Valle and surrounding hillsides in the Tri-
Valley area. The northern end of the site in the vicinity of CPT-1 is primarily underlain by stiff to
hard sandy silt and sandy clay to a depth of approximately 47 feet. The fine-grained soils are
underlain by dense silty sands and gravels to the maximum depth explored in CPT-1 at 50 feet.

The fine-grained soils decrease in thickness towards the central and southern portions of the
site. In Boring EB-2 and CPT-3, performed near the center and southeast portions of the site,
stiff to very stiff sandy silt was encountered to a depth of approximately 1174 to 13 feet,
underlain by medium dense to dense sand and silty sand to a depth of approximately 37 feet.
The sands were underlain by stiff to very stiff clay to a depth of about 47 feet and very dense
sand and gravel to the maximum depth explored in CPT-3 at approximately 50 feet.

In Boring EB-1 and CPT-2, performed within 5 feet of each other near the southwest corner of
the site, dense to very dense sands with varying percentages of gravel were encountered
directly below the fill and extending to a depth of approximately 34 feet. The upper sands were
underlain by stiff to hard clay and silt with occasional interbedded dense clayey and silty sand to
the maximum depth explored in CPT-2 at 50 feet.

4202 STANLEY BOULEVARD Page 4
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3.3.3 Plasticity/Expansion Potential

We performed one Plasticity Index (Pl) test on a representative sample of the near-surface, fine-
grained soil. Test results were used to evaluate expansion potential of surficial soils. The
results of the surficial Pl test indicated a PI 4, indicating low expansion potential to wetting and
drying cycles.

3.3.4 [n-Situ Moisture Contents

Laboratory testing indicated that the in-situ moisture contents within the upper 10 feet range
from 5 percent below to near the estimated laboratory optimum moisture.

3.4 GROUND WATER

Ground water was not encountered in our explorations during drilling; however, the borings
were not left open but were immediately backfilled when the borings was completed. A pore
pressure dissipation test was performed during CPT-3 to estimate potential ground water
conditions. The results of the test indicated that confined ground water rose to approximately
13 feet below the existing ground surface. However, given the time of year the test was
conducted and the low water level in the creek at the time of our exploration, it is our opinion
that the measured ground water does not represent a static ground water level. Based on our
previous experience in the area and review of historic ground water maps, we anticipate that the
high ground water level will be on the order of 20 feet below current grades, which is consistent
with the depth of the Arroyo del Valle channel.

Fluctuations in ground water levels occur due to many factors including seasonal fluctuation,
underground drainage patterns, regional fluctuations, and other factors.

SECTION 4: GEOLOGIC HAZARDS

4.1 FAULT RUPTURE

As discussed above several significant faults are located within 25 kilometers of the site. The
site is not located within a State-designated Alquist-Priolo Earthquake Fault Zone. No known
surface expression of fault traces is thought to cross the site; therefore, fault rupture hazard is
not a significant geologic hazard at the site.

4.2 ESTIMATED GROUND SHAKING

Moderate to severe (design-level) earthquakes can cause strong ground shaking, which is the
case for most sites within the Bay Area.

4.3 LIQUEFACTION POTENTIAL

The site is within a State-designated Liquefaction Hazard Zone (CGS, Livermore Quadrangle,
2008). Our field and laboratory programs addressed this issue on a preliminary basis by

4202 STANLEY BOULEVARD Page 5
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sampling potentially liquefiable layers to depths of at least 50 feet, performing visual
classification on sampled materials, evaluating CPT correlations, and performing various tests
to further classify the soil properties.

4.3.1 Background

During strong seismic shaking, cyclically induced stresses can cause increased pore pressures
within the soil matrix that can result in liquefaction triggering, soil softening due to shear stress
loss, potentially significant ground deformation due to settlement within sandy liquefiable layers
as pore pressures dissipate, and/or flow failures in sloping ground or where open faces are
present (lateral spreading) (NCEER 1998). Limited field and laboratory data is available
regarding ground deformation due to settlement; however, in clean sand layers settlement on
the order of 2 to 3 percent of the liquefied layer thickness can occur. Soils most susceptible to
liquefaction are loose, non-cohesive soils that are saturated and are bedded with poor drainage,
such as sand and silt layers bedded with a cohesive cap.

4.3.2 Analysis

As discussed in the "Subsurface” section above, sand layers were encountered below the
design ground water depth of 20 feet. Following the procedures in the 2008 monograph, Soil
Liquefaction During Earthquakes (ldriss and Boulanger, 2008) and in accordance with CDMG
Special Publication 117A guidelines (CDMG, 2008) for quantitative analysis, these layers were
analyzed for liquefaction triggering and potential post-liquefaction settlement. These methods
compare the ratio of the estimated cyclic shaking (Cyclic Stress Ratio - CSR) to the soil's
estimated resistance to cyclic shaking (Cyclic Resistance Ratio - CRR), providing a factor of
safety against liquefaction triggering. Factors of safety less than or equal to 1.3 are considered
to be potentially liquefiable and capable of post-liquefaction re-consolidation.

The CSR for each layer quantifies the stresses anticipated to be generated due to a design-
level seismic event, is based on the peak horizontal acceleration generated at the ground
surface discussed in the "Estimated Ground Shaking” section above, and is corrected for
overburden and stress reduction factors as discussed in the procedure developed by Seed and
Idriss (1971) and updated in the 2008 Idriss and Boulanger monograph.

The soil's CRR is estimated from the in-situ measurements from CPTs and laboratory testing on
samples retrieved from our borings. SPT "N’ values obtained from hollow-stem auger borings
were also used in our analyses since shallow ground water was not encountered.. The tip
pressures are corrected for effective overburden stresses, taking into consideration both the
ground water level at the time of exploration and the design ground water level, and stress
reduction versus depth factors. The CPT method utilizes the soil behavior type index (I¢) to
estimate the plasticity of the layers.

The results of our CPT analyses (CPT-1 through CPT-3) are presented in Appendix C on
Figures C-1 through C-3; calculations for these CPTs are attached in Appendix C.

4202 STANLEY BOULEVARD Page 6
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4.3.3 Summary

Our analyses indicate that several deeper layers could potentially experience liquefaction
triggering that could result in soil softening and post-liquefaction total settlement ranging from
less than % inch at the north end of the site to approximately % inch at the southern end of the
site based on the Yoshimine et al. (2006) method. As discussed in the SCEC report, differential
movement for level ground sites over deep soil sites will be about half of the total setilement. In
our opinion, differential settiements are anticipated to be on the order of %z inch or less over a
horizontal distance of 50 feet.

4.3.4 Ground Rupture Potential

The methods used to estimate liquefaction settlements assume that there is a sufficient cap of
non-liquefiable material to prevent ground rupture or sand boils. For ground rupture to occur,
the pore water pressure within the liquefiable soil layer will need to be great enough to break
through the overlying non-liquefiable layer, which could cause significant ground deformation
and settlement. The work of Youd and Garris (1995) indicates that the 20-foot thick layer of
non-liquefiable cap is sufficient to prevent ground rupture; therefore the above total settlement
estimates are reasonable.

44 LATERAL SPREADING

Lateral spreading is horizontal/lateral ground movement of relatively flat-lying soil deposits
towards a free face such as an excavation, channel, or open body of water; typically lateral
spreading is associated with liquefaction of one or more subsurface layers near the bottom of
the exposed slope. As failure tends to propagate as block failures, it is difficult to analyze and
estimate where the first tension crack will form.

The site is flanked by Arroyo del Valle along the entire south end of the site, with moderately
steep banks up to approximately 25 feet high and inclined at approximately 1.2:1 to 2:1.
Although the potential for liquefaction-induced settlement to occur at the site is considered
moderate to high by the State, the magnitude of settlement is estimate to be % to % inch or less.
In addition, the potentially liquefiable layers appear to be relatively discontinuous.

As part of our preliminary liquefaction analyses, we calculated the Lateral Displacement Index
(LDY)) for potentially liquefiable layers based on methods presented in the 2008 monograph, Soil
Liquefaction During Earthquakes (ldriss and Boulanger, 2008). LD! is a summation of the
maximum shear strains versus depth, which is a measurement of the potential maximum
displacement at that exploration location. Summations of the LD] values to a depth equal to
twice the open face height were included. Estimated displacementis in the area of CPT-2 and
CPT-3 based on the LDI calculations are generally on the order of a few to several inches,
which are anticipated to occur within 10 to 20 feet of the creek bank. To further evaluate the
potential for creek bank instability at the south end of the site, we also performed a slope
stability analysis, as summarized in the following sections.

4202 STANLEY BOULEVARD Page 7
132-5-1



por
=

ks 0

CORNERSTONE
EARTH GROUP

45  SEISMIC SETTLEMENT/UNSATURATED SAND SHAKING

Loose unsaturated sandy soils can settle during strong seismic shaking. As the soils
encountered at the site were predominantly stiff to very stiff clays and medium dense to dense
sands, in our opinion, the potential for significant differential seismic settlement affecting the
proposed improvements is low. Loose undocumented fills should be further evaluated during
the design-level geotechnical investigation, as discussed in the "Conclusions” section of this
report.

46 CREEK BANK STABILITY
4.6.1 Summary of Conditions

Based on our review of historic topographic maps dating back to 1906 and aerial photographs
dating back to 1939, the Arroyo del Valle creek channel appears to have remained essentially
unchanged, with the exception of a denser riparian canopy along the creek banks. Prior to
completion of the Lake Del Valle dam (1968) that controls water flow into Arroyo del Valle, the
creek channel appeared as a dry creek bed during periods of low rainfall. After construction of
the dam, water flow in the creek appears to be nearly year-round. There were no indications of
creek bank failures or significant changes in the creek channel alignment in the historic
photographs reviewed.

As with most creeks incised into alluvial soils, there is a potential for future bank erosion,
channel scour or minor shallow slumping along the stretch of Arroyo del Valle in the site vicinity.
Since the site is located on the inside of a slight bend in the creek channel, it appears that toe
scour has generally occurred on the southern (opposite) channel bank and deposition has
generally occurred on the northern (adjacent) channel bank. This was also observed in the
aerial photographs prior to year-round flows in the creek channel. Lastly, as discussed, the
presence of relatively dense, mature vegetation (including several large trees), indicates that
creek flows have had little to no recent impact on creek bank erosion.

Based on our site reconnaissance, subsurface exploration and review of available historic aerial
photographs and topographic maps, in our opinion, the potential for future bank scour, erosion
or shallow soil movement on the creek bank immediately adjacent to the site is low to moderate.

We performed a preliminary slope stability analysis to estimate potential impacts to the
proposed development due to creek bank instability. Cross Section A-A’ was prepared to
represent the worst-case creek bank slope configuration, as shown on Figure 4. The ground
surface elevations were based on topographic plans prepared by RJA dated August 29, 2012.
A surface load of 500 psf was included to represent a typical residential structure supported on
a mat foundation. A ground water depth of approximately 20 feet was also used in our analysis.

4.6.2 Method of Analysis

The lateral stability of a slope is influenced by the composition, inclination, and height of a slope.
Stability is usually expressed as a ratio of resisting moments and forces divided by driving
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moments and forces termed the factor of safety (FS). Factors of safety are calculated for static
and seismic conditions. The stability of the existing creek bank slope was evaluated using the
computer program GSTABL7 and circular and block modes of failure. Input parameters for the
analysis include slope geometry, soil layers or zones, soil unit weights and strength parameters,
and ground water conditions.

In evaluating the stability of slopes under seismic conditions, GSTABL7 uses a "pseudo-stafic’
method of analysis. The pseudo-static method models the effects of transient or pulsating
earthquake loading on a potential slide mass by using an equivalent sustained horizontal force
determined as the product of a seismic coefficient and the weight of the potential slide mass.
The slope is first analyzed to establish the minimum factor of safety under static conditions.
Once this minimum failure surface is located, an additional horizontal force acting in the
direction of potential failure is imposed on the sliding mass. This additional force is equal to the
soil mass multiplied by a seismic coefficient.

The ground motion parameter used in a pseudo-static stability analysis is referred to as the
seismic coefficient "K”. CGS (2008) has published recommendations for the selection of the
"K”-value in a publication titled “Guidelines for Evaluation and Mitigation of Seismic Hazards in
California — SP 117A.” The site is located near the active Calaveras Fault Zone and high
ground shaking can be expected during a seismic event near the site. Based on an estimated
maximum horizontal ground acceleration of 0.44g, a displacement threshold (u) of 15
centimeters, and an earthquake magnitude (M) of 6.8, we have performed our pseudo-static
analysis using a "K"-value of 0.18, which, in our opinion, is reasonable for preliminary analytical
purposes.

The minimum allowable factor of safety with respect to slope stability generally ranges from 1.5
to 2 for static conditions and 1.0 for seismic conditions. A pseudo-static factor of safety of one
typically implies "movement” of the slope mass, but does not necessarily result in complete
slope failure. On a preliminary basis, acceptable factors of safety for static and seismic
(pseudo-static) conditions may be considered to be 1.5 and 1.0, respectively.

4.6.3 Soil Properties

To estimate the strength of the underlying alluvial and fluvial soils, we reviewed SPT N-value
correlations from our borings and CPTs, and undrained shear strength correlations from CPT
data to depths of approximately 36% to 50 feet.

Due to the variability of the older alluvial soils, a range of soil strength parameters were
estimated based on correlations from our recently completed explorations, and our experience
and engineering judgment. For our analysis, the subsurface conditions were modeled as layers,
including an upper fine-grained alluvial soil, underlain by older coarse-grained soils. Due to the
presences of relatively thin potentially liquefiable sand layers below the ground water table,
residual shear strength values were considered for short-term, undrained seismic load
conditions based on correlated SPT N-values. The soil strength parameters used in our
preliminary analysis are summarized in Table 2.
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Table 2: Summary of Soil Strength Properties

Static Conditions Seismic Conditions
. . . Friction . Friction
Soil Description Co(hess%;on Angle Co(hess%;on Angle
P (degrees) P (degrees)
Stiff Sandy Silt/Clay 100 25 1,500 0
Medium Dense to T e .
Dense Sand 0 34 0 32-34
Stiff Clay 100 25 1,500 0
Dense Sand/Gravel 0 36 0 36

*A zone of potentially liquefiable, medium dense sand between depths of about 29 to 31 feet (CPT-3) was
modeled with residual undrained shear strength of 800 psf for the seismic loading condition.

4.6.4 Results of the Analysis

We computed the minimum static and seismic factors of safety with respect to sliding for
Generalized Cross Section A-A' shown in Figure 4, which was considered to represent the
steepest and highest creek bank condition adjacent to the proposed development. The resuits
of our analyses are summarized in the following table, and indicate that the resulting factors of
safety are generally above minimum acceptable levels of 1.5 for static loading conditions. For
seismic loading conditions, the factor of safety was estimated to range from 1.3 to 1.5, which is
well above the minimum acceptable of 1.0.

Table 3: Results of Preliminary Creek Bank Stability Analyses — Cross Section A-A’

. Factor of Safety
Description
Static Pseudo-Static*
Section A-A'
(circular failure modes) 16t02.0 1410 1.5
Section A-A’
(block failure modes) n/a 1.3t01.5

“Seismic coefficient = 0.18
4.6.5 Slope Deformation Analysis

Because of the proximity of some of the proposed residential lots to the top of the existing creek
bank, we performed a preliminary review of the potential for slope deformation during seismic
events. The procedure involves calculating the yield acceleration, defined as the inertial force
necessary to cause the static factor of safety to reach 1.0, from the traditional limit-equilibrium
slope stability analysis, for a single critical failure surface. A simplified Newmark analysis was
performed with GSTABL7 to estimate a probable maximum displacement. This analysis, in
combination with the results of the pseudo-static analysis, is typically used to evaluate the final
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design-level slope to determine if the estimated movement is acceptable or if mitigation is
required. The results of our slope deformation analysis indicate probable maximum
displacements near the top of the bank on the order of one inch or less.

Based on our analysis and the estimated factors of safety, in our opinion, displacements will be
limited during strong ground shaking; however, some ground displacement is possible within
approximately 10 feet of the top of creek bank.

Based on our review of the conceptual development plan, the building setback from the top of
the creek bank slope could range from approximately 15 to 20 feet. On a preliminary basis, the
proposed residential structures should be set back at least 15 feet from the top of the creek
bank. Proposed site improvements to be located within 15 feet of the top of creek bank, such
as underground utilities, fences or backyard improvements, may experience some movement
following strong ground shaking. Further discussion of long-term creek bank stability and
building setbacks from the creek are presented in the "Conclusions” section of this report.

47 FLOODING

Based on our internet search of the Federal Emergency Management Agency (FEMA) flood
map public database, the site is generally located within Zone X, determined as an "area of 0.2
percent annual chance flood, areas of 1 percent annual chance flood with average depths of
less than 1 foot or with drainage areas less than 1 square mile; areas protected by levees from
1 percent annual chance flood.” The adjacent Arroyo del Valle is generally considered to be
within Zone AE, which is considered to be a special flood hazard area subject to inundation by
the 1 percent annual chance flood and a base flood elevation estimated to be at approximately
Elevation 343 feet. We recommend the project civil engineer be retained to confirm this
information and verify the base flood elevation, if appropriate.

The Association of Bay Area Governments has compiled a database of Dam Failure Inundation
Hazard Maps (ABAG, 1995). The generalized hazard maps were prepared by dam owners as
required by the State Office of Emergency Services; they are intended for planning purposes
only. Based on our review of these maps, the site is located within a dam failure inundation
area for the Del Valle Reservoir.

SECTION 5: CONCLUSIONS
51  SUMMARY

From a geotechnical viewpoint, the project is feasible provided the concerns listed below are
addressed in the project design. The preliminary recommendations that follow are intended for
conceptual planning and preliminary design. A design-level geotechnical investigation should
be performed once site development plans are prepared indicating where proposed structures
are planned. The design-level investigation findings will be used to confirm the preliminary
recommendations and develop detailed recommendations for design and construction.
Descriptions of each geotechnical concern with brief outlines of our preliminary
recommendations follow the listed concerns.
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Potential for liquefaction-induced setilements
Presence of localized undocumented fills
+ Building setbacks adjacent to Arroyo del Valle

5.1.1 Potential for Liquefaction-Induced Settlements

As discussed, our preliminary liquefaction analysis indicates that there is a potential for
liquefaction of localized sand layers during a significant seismic event. Although the potential
for liquefied sands to vent to the ground surface through cracks in the surficial soils is low, our
analysis indicates that liquefaction-induced settlement on the order of ¥ to % inch could occur,
resulting in differential settlement up to %2 inch over a horizontal distance of 50 feet.
Foundations will need to be designed to tolerate the anticipated total and differential
settlements. Preliminary foundation recommendations are presented in the "Foundations”
section.

5.1.2 Undocumented Fill

Approximately 1 foot of undocumented fill was encountered in our geotechnical explorations.
As discussed in the "Subsurface Conditions” section of this report, other localized fills may be
present in former septic tank, sump pump and leach field areas. Due to the potential variability
of undocumented fills, on a preliminary basis, we recommend that all undocumented fill material
be removed and replaced with compacted fill. Preliminary recommendations addressing this
concern are presented in the "Earthwork” section of this report.

5.1.3 Setbacks Adjacent to Arroyo del Valle

Our evaluation of potential creek bank instability was based on our site reconnaissance,
research of published and unpublished geologic maps and reports, review of historic aerial
photographs, our subsurface exploration and our preliminary creek bank stability analysis. The
intent of this work was to identify the presence of existing landslides or other indications of
potential future creek bank instability.

As discussed in the "Geologic Hazards” section, as with most creeks incised into alluvial soils,
there is a potential for future bank erosion or channel scour along the stretch of Arroyo del Valle
in the site vicinity. Since the creek channel curves inward near the site, it appears that active
toe scour is occurring on the southern (opposite) channel bank and deposition has generally
occurred on the northern (adjacent) channel bank; however, channel scour remains a potential
concern. Although the potential for creek bank movement is considered low under static loading
conditions, there is a low to moderate potential for bank movement during or following strong
ground shaking in the vicinity based on our slope stability analysis.

Therefore, on a preliminary basis, we recommend that building foundations be setback at least
15 feet from the top of the creek bank. If reduced building setbacks are required, it may be
necessary {o mitigate potential slope movement directly behind the top of bank. This could
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possibly consist of installing buried secant or stitch piers or other ground improvement near the
top of the creek bank. Other site improvements, such as swimming pools, patios, fences or
sound walls constructed near the top of the creek bank may be susceptible to movement due to
long-term soil creep or localized shallow slumping adjacent to the top of the creek bank during
periods of heavy rainfall or peak channel flow. Foundations supporting these improvements will
likely need to be deeper than conventional fence posts or wall piers; pools and slabs in this area
may need to be more heavily reinforced. Final building setbacks from the top of the Arroyo del
Valle creek bank should be further evaluated during the design-level geotechnical investigation.

52  DESIGN-LEVEL GEOTECHNICAL INVESTIGATION

The preliminary recommendations contained in this study were based on limited site
development information and limited exploration. As site conditions may vary significantly
between the small-diameter explorations performed during this investigation, we also
recommend that we be retained to 1) perform a design-level geotechnical investigation, once
detailed site development plans are available; 2) to review the geotechnical aspects of the
project structural, civil, and landscape plans and specifications, allowing sufficient time to
provide the design team with any comments prior to issuing the plans for construction; and 3) be
present to provide geotechnical observation and testing during earthwork and foundation
construction.

SECTION 6: EARTHWORK
6.1 ANTICIPATED EARTHWORK MEASURES

On a preliminary basis, we recommend that any existing debris, slabs, septic tanks, sump
pumps, leach fields, and/or abandoned underground utilities be removed entirely and the
resulting excavations backfilled with engineered fill. Additionally, any native soils that are
disturbed during demolition of the existing improvements should also be removed and replaced
as engineered fill. Any existing undocumented fill encountered during grading, including fill
surrounding former septic tank, sump pumps and leach field areas, will likely need to be over-
excavated down to native soils within the proposed building footprints and 5 feet laterally
beyond. In general, shallow undocumented fill will likely need to be over-excavated
approximately 1 foot in future building areas prior to placing engineered fill.

All on-site soils below the stripped layer are suitable for use as fill at the site. Imported fill
material for use as general fill should be predominantly granular with a Plasticity Index of 15 or
less. Allfill as well as scarified surface soils in those areas to receive fill or slabs-on-grade
should be compacted to at least 90 percent relative compaction as determined by ASTM Test
Designation D-1557, latest edition, and be at least 2 percent above optimum. The upper 6
inches of subgrade in pavement areas and ail aggregate base materials should be compacted
to at least 95 percent relative compaction (ASTM D-1557, latest edition). Utility trench backfill
should be compacted to at least 90 percent relative compaction (ASTM D-1557, latest edition)
by mechanical means only.

4202 STANLEY BOULEVARD Page 13
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Surface water runoff should not be allowed to pond adjacent to building foundations, slabs-on-
grade, or pavements. Hardscape surfaces should slope at [east 1 to 2 percent towards suitable
discharge facilities; landscape areas should slope at least 2 to 3 percent away from buildings.
Runoff should not be allowed to flow over the Arroyo del Valle creek bank. In addition, storm
water quality improvements, such as bio-infiltration swales or ponds, should not be constructed
near the top of the creek bank.

SECTION 7: FOUNDATIONS
71 SUMMARY OF RECOMMENDATIONS

On a preliminary basis, the proposed single-family residential structures may be supported on
shallow foundations provided the recommendations in the "Earthwork” section and the sections
below are followed. As mentioned above, we are recommending a minimum building setback of
at least 15 feet from the top of creek bank.

7.2  SEISMIC DESIGN CRITERIA

We assume that the project structural design will be based on the 2010 California Building Code
(CBC), which provides criteria for the seismic design of buildings in Chapter 16. The "Seismic
Coefficients” used to design buildings are established based on a series of tables and figures
addressing different site factors, including the soil profile in the upper 100 feet below grade and
mapped spectral acceleration parameters based on distance to the controlling seismic
source/fault system. Based on our borings and review of local geology, the site is underlain by
deep alluvial soils with typical SPT "N" values between 15 and 50 blows per foot. Therefore, we
have classified the site as Soil Classification D.

7.3 SHALLOW FOUNDATIONS
7.3.1 Post-Tensioned Mat Foundations

The planned residential structures may be supported on post-tensioned (PT) concrete mat
foundations, which should be designed in accordance with the procedures developed by the
Post-Tensioning Institute (2007) and the 2010 California Building Code.

To reduce potential differential movement, on a preliminary basis, mats should be designed for
a maximum average areal bearing pressure of 500 psf for dead plus live loads; at column or
wall loading, the maximum localized allowable bearing pressure should be limited to about
2,000 to 3,000 psf. When evaluating wind and seismic conditions, allowable bearing pressures
may be increased by one-third. Additional reinforcing steel may be required to help span
irregularities and differential settlement.

7.3.2 Mat Foundation Settlement

We estimate that differential due to combined static and seismic settlements will be on the order
of ¥ inch or less across a typical mat foundation area.
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SECTION 8: CONCRETE SLABS AND PEDESTRIAN PAVEMENTS
8.1 EXTERIOR FLATWORK

Exterior concrete flatwork subject to pedestrian and/or occasional light pick up loading should
be at least 4 inches thick and supported on 4 inches of aggregate base material overlying
prepared subgrade. Walkways and patios can likely be constructed directly over prepared
subgrade soils.

SECTION 9: VEHICULAR PAVEMENTS
9.1  ASPHALT CONCRETE

The following asphalt concrete pavement recommendations tabulated below are based on the
Procedure 608 of the Caltrans Highway Design Manual, estimated traffic indices for various
pavement-loading conditions, and on an assumed design R-value of 10. The design R-value
was chosen based on experience with similar soil conditions in this portion of the City of
Pleasanton and engineering judgment considering the variable surface conditions.

Table 4: Preliminary Asphalt Concrete Pavement Recommendations (R-value = 10)

Design Asphalt Class 2 Total Pavement
Traffic Index Concrete Aggregate Section Thickness
() (inches) Base (inches) (inches)
4.0 2.5 7.0 9.0
45 2.5 9.0 11.5
50 3.0 9.0 12.0
. 55 3.0 11.0 14.0
- 6.0 3.5 12.0 155
6.5 4.0 13.0 17.0

As required by the City of Pleasanton, additional R-value testing of exposed subgrade soils
should be performed once street cuts are made to confirm the final design R-value. If testing
indicates a significantly higher R-value, it may be feasible to reduce pavement sections.

Frequently, the full asphalt concrete section is not constructed prior to construction traffic
loading. This can result in significant loss of asphalt concrete layer life, rutting, or other
pavement failures. To improve the pavement life and reduce the potential for pavement distress
through construction, we recommend the full design asphalt concrete section be constructed
prior to construction traffic loading. Alternatively, a higher traffic index may be chosen for the
areas where construction traffic will use the pavements.
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This report, an instrument of professional service, has been prepared for the sole use of
Ponderosa Homes specifically to support the design of the proposed residential development
located at 4202 Stanley Boulevard in Pleasanton, California. The opinions, conclusions, and
preliminary recommendations presented in this report have been formulated in accordance with
accepted geotechnical engineering practices that exist in Northern California at the time this
report was prepared. No warranty, expressed or implied, is made or should be inferred

Preliminary recommendations in this report are based upon the soil and ground water conditions
encountered during our limited subsurface exploration. Preparation of a design-level
investigation is anticipated to provide additional information and refine the preliminary
recommendations presented herein. If variations or unsuitable conditions are encountered
during the construction phase, Cornerstone must be contacted to provide supplemental
recommendations, as needed.

Ponderosa Homes may have provided Cornerstone with plans, reports and other documents
prepared by others. Ponderosa Homes understands that Cornerstone reviewed and relied on
the information presented in these documents and cannot be responsible for their accuracy.

Cornerstone prepared this report with the understanding that it is the responsibility of the owner
or his representatives to see that the recommendations contained in this report are presented to
other members of the design team and incorporated into the project plans and specifications,
and that appropriate actions are taken to implement the geotechnical recommendations during
construction.

Conclusions and recommendations presented in this report are valid as of the present time for
the development as currently planned. Changes in the condition of the property or adjacent
properties may occur with the passage of time, whether by natural processes or the acts of
other persons. In addition, changes in applicable or appropriate standards may occur through
legislation or the broadening of knowledge. Therefore, the conclusions and recommendations
presented in this report may be invalidated, wholly or in part, by changes beyond Cornerstone’s
control. This report should be reviewed by Cornerstone after a period of three (3) years has
elapsed from the date of this report. In addition, if the current project design is changed, then
Cornerstone must review the proposed changes and provide supplemental recommendations,
as needed.

An electronic transmission of this report may also have been issued. While Cornerstone has
taken precautions to produce a complete and secure electronic transmission, please check the
electronic transmission against the hard copy version for conformity.

Recommendations provided in this report are based on the assumption that Cornerstone will be
retained to provide observation and testing services during construction to confirm that
conditions are similar to that assumed for design, and to form an opinion as to whether the work
has been performed in accordance with the project plans and specifications. If we are not
retained for these services, Cornerstone cannot assume any responsibility for any potential
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claims that may arise during or after construction as a result of misuse or misinterpretation of
Cornerstone’s report by others. Furthermore, Cornerstone will cease to be the Geotechnical-
Engineer-of-Record if we are not retained for these services.
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AERIAL PHOTOGRAPHS

Geomorphic features on the following aerial photographs obtained from Environmental Data
Resources (EDR) were interpreted as part of this investigation:

Year Scale Type Source
1939 1"=555' B/W Fairchild
1949 1"=655’ B/W USGS
1958 1"=555' B/W Cartwright
1965 1"=333' B/W Cartwright
1974 1"=601' B/W NASA
1982 1"=690' B/W USGS
1998 1"=666' B/W USGS
2005 1"=500" Color EDR

2006 1"=500' Color EDR

HISTORIC TOPOGRAPHIC MAPS:

Geomorphic features on the following USGS topographic maps obtained from Environmental
Data Resources (EDR) were interpreted as part of this investigation:

Year Quad Series Scale

1906 Pleasanton 15-Minute 1:62500
1947 Pleasanton 15-Minute 1:50000
1953 Livermore 7.5-Minute 1:24000
1961 Livermore 7.5-Minute 1:24000
1968 Livermore 7.5-Minute 1:24000
1973 Livermore 7.5-Minute 1:24000
1980 Livermore 7.5-Minute 1:24000
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APPENDIX A: FIELD INVESTIGATION

The field investigation consisted of a surface reconnaissance and a subsurface exploration
program using truck-mounted, hollow-stem auger drilling equipment and 20-ton truck-mounted
Cone Penetration Test equipment. Three 8-inch-diameter exploratory borings were drilled on
January 16 and December 18, 2012, to depths ranging from approximately 15 to 40 feet. Three
CPT soundings were also performed in accordance with ASTM D 5778-95 (revised, 2002) on
January 19, 2012, to depths of approximately 50 feet. The approximate exploration locations
are shown on the Site Plan, Figure 2. The soils encountered were continuously logged in the
field by our representative and described in accordance with the Unified Soil Classification
System (ASTM D2488). Boring logs, as well as a key to the classification of the soil, are
included as part of this appendix.

Exploration locations were approximated using existing site boundaries and other site features
as references. Exploration elevations were not determined. The exploration locations should
be considered accurate only to the degree implied by the method used.

Representative soil samples were obtained from the borings at selected depths. All samples
were returned to our laboratory for evaluation and appropriate testing. The standard penetration
resistance blow counts were obtained by dropping a 140-pound hammer through a 30-inch free
fall. The 2-inch O.D. split-spoon sampler was driven 18 inches and the number of blows was
recorded for each 6 inches of penetration (ASTM D1586). 2.5-inch I.D. samples were obtained
using a Modified California Sampler driven into the soil with the 140-pound hammer previously
described. Unless otherwise indicated, the blows per foot recorded on the boring log represent
the accumulated number of blows required to drive the last 12 inches. The various samplers
are denoted at the appropriate depth on the boring logs.

The CPT soundings involved advancing an instrumented cone-tipped probe into the ground
while simultaneously recording the resistance at the cone tip (qc) and along the friction sleeve
(fs) at approximately 5-centimeter intervals. Based on the tip resistance and tip to sleeve ratio
(Ry), the CPT classified the soil behavior type and estimated engineering properties of the soil,
such as equivalent Standard Penetration Test (SPT) blow count, internal friction angle within
sand layers, and undrained shear strength in silts and clays. A pressure transducer behind the
tip of the CPT cone measured pore water pressure (uy). Graphical logs of the CPT data is
included as part of this appendix.

Field tests included an evaluation of the unconfined compressive strength of the soil samples
using a pocket penetrometer device. The results of these tests are presented on the individual
boring logs at the appropriate sample depths.

Attached exploration logs and related information depict subsurface conditions at the locations
indicated and on the date designated on the logs. Subsurface conditions at other locations may
differ from conditions occurring at these exploration locations. The passage of time may resuit
in altered subsurface conditions due to environmental changes. In addition, any stratification
lines on the logs represent the approximate boundary between soil types and the transition may
be gradual.
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UNIFIED SOIL CLASSIFICATION (ASTM D-2487-98)

MATERIAL GROUP
TYPES CRITERIA FOR ASSIGNING SOIL GROUP NAMES SYMBOL SOIL GROUP NAMES & LEGEND
GRAVELS CLEAN GRAVELS Cu>4 AND 1<Cc<3 GW | WELL-GRADED GRAVEL
f >50% OF COARSE SIS Cu>4 AND 1>Cc>3 GP POORLY-GRADED GRAVEL
oz FRACTION RETAINED
tg g g ON NO 4. SIEVE GRAVELS WITH FINES FINES CLASSIFY AS ML OR CL GM SILTY GRAVEL
E ugj % >12% FINES FINES CLASSIFY AS CL OR CH GC CLAYEY GRAVEL
<o
rhka
Lu of
Qe SANDS CLEAN SANDS Cu>6 AND 1<Cc<3 SW  |WELL-GRADED SAND
BpR2 <5% FINES
- ° Cu>6 AND 1>Cc>3 SP | POORLY-GRADED SAND
8 A >50% OF COARSE
o FRACTION PASSES
ONNO4.SIEVE |SANDSAND FINES e —— SM  |SILTY SAND
>12% FINES FINES CLASSIFY AS CLOR CH sC CLAYEY SAND
SILTS AND CLAYS Pi>7 AND PLOTS>"A" LINE CL LEAN CLAY

0 INORGANIC
O wuw LIQUID LIMIT<50 Pi>4 AND PLOTS<"A" LINE ML SILT
(20T =5
uDJ § % ORGANIC LL (oven driedyLL (not dried)<0.75 oL ORGANIC CLAY OR SILT o
z e ——
Sa 0 7/
BN SILTS AND CLAYS PIPLOTS >'A" LINE CH FAT CLAY / / /)
Q30 INORGANIC
PR LIQUID LIMIT>50 PIPLOTS <A" LINE MH | ELASTIC SILT
ic

ORGANIC LL (oven dried)/LL (not dried)<0.75 OH ORGANIC CLAY OR SILT f
HIGHLY ORGANIC SOILS PRIMARILY ORGANIC MATTER, DARK IN COLOR, AND ORGANIC ODOR PT PEAT RURLN

OTHER MATERIAL SYMBOLS

SAMPLER TYPES

“¥21 Poory-Graded Sand

‘1 Sand

m SPT

. Shelby Tube

with Clay A
Clayey Sand silt E Meodified Califernia (2.5" 1.D.) @ No Recovery
Sandy Silt -4 Well Graded Gravelly Sand I] Rock Cere @ Grab Sample
Artificial/Undocumented Fill Gravelly Silt ADDITIONAL TESTS
CA -  CHEMICALANALYSIS (CORROSMITY) Pl . PLASTICITY INDEX
Poorly-Graded Gravelly Sand Asphalt CD -  CONSOLIDATED DRAINED TRIAXIAL sw SWELL TEST
CN - CONSOLIDATION TC CYCLIC TRIAXIAL
—.| Topsoil Boulders and Cobble cu CONSOLIDATED LUNDRAINED TRIAXIAL ™ TORVANE SHEAR
DS DIRECT SHEAR uc UNCONFINED COMPRESSICON
Well-Graded Gravel PP POCKET PENETROMETER (TSF) (1.5) (WITH SHEAR STRENGTH
with Clay 30) (WITH SHEAR STRENGTH IN KSF) IN KSF)
Well-Graded Gravel RV R-VALUE w UNCONSOLIDATED
with Silt SA - SIEVEANALYSIS: % PASSING - UNDRAINED TRIAXIAL
! #200 SIEVE
PLASTICITY CHART = ATERILEVER
= PENETRATION RESISTANCE
" (RECORDED AS BLOWS / FOOT)
SAND & GRAVEL SILT & CLAY
g ® -
5 i / RELATIVE DENSITY BLOWS/FOOT® CONSISTENCY BLOWSFOOT'  STRENGTH* (KSF)
=] VERY LOOSE 0-4 VERY SOFT 0-2 0-025
= 4 LOOSE 4-10 SOFT 2-4 025-05
£
5] e MEDIUM DENSE 10-30 MEDIUM STIFF 4.8 05-1.0
’% & < DENSE 30-50 STIFF 8-15 10-20
cL V OH&MH
B, o VERY DENSE OVER 50 VERY STIFF 15-30 20-40
e HARD OVER 30 OVER40
10 L NUMBER OF BLOWS OF 140 LB HAMMER FALLING 30 INCHES TO DRIVEA2 INCH ©.D.
IR (1-3/8 INCH 1.D.) SPLIT-BARREL SAMPLER THE LAST 12 INCHES OF AN 18-INCH DRIVE
0 (ASTM-1586 STANDARD PENETRATION TEST).
0 10 20 3 4 & 60 70 BO 90 100 110 120

LIQUID LIMIT (%)

** UNDRAINED SHEAR STRENGTH IN KIPS/SQ. FT. AS DETERMINED BY LABORATORY
TESTING OR APPROXIMATED BY THE STANDARD PENETRATION TEST, POCKET

PENETROMETER, TORVANE, OR VISUAL OBSERVATION.
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BORING NUMBER EB-1

CORNERSTONE PAcE o
= FEARTH GROUP PROJECT NAME 4202 Stanley Boulevard .

PROJECT NUMBER _132-5-1
PROJECT LOCATION _Pleasanton, CA

DATE STARTED _1/16/12 DATE COMPLETED _1/16/12 _  GROUND ELEVATION __ BORING DEPTH 40 ft.
DRILLING CONTRACTOR _Exploration Geoservices, [nc. __ LATITUDE: LONGITUDE
DRILLING METHOD _Mobile B-53, 8 inch Hollow-Stem Auger GROUND WATER LEVELS:
LOGGED BY _NBZ Y. AT TIME OF DRILLING Nt Encountered
NOTES ¥ AT END OF DRILLING Not Encountered
S o stont documers Thi seaipnon spetes oy i losmonot e 0 | = e | . o I UNDRAINED SHEAR STRENGTH,
= exploration et the lime of driling. Subsurface condilions may ditfer at olher locations 2. o I E % z ksf
b= _ and may change at this location with time. The description presanted is a 3] = [] E oy () HAND PENETROMETER
z = =J | simplification of actual conditions encountered. Transitions between scl types may be g =} {35 w =z % Qqu
e z é gredual. 8| a2 Sy Sg > @B | A TORVANE
3a E = -
s b5 s 2z | z* | 5y o §§ @ UNCONFINED COMPRESSION
T ;:'*3 %’ g E ] €2 |, _lrJ’r;llCONSOLIDATED—UNDRAINED
0 DESCRIPTION E g a & 10 20 30 40
Silty Sand with Gravel (SM) [Fill]
4
; medium dense, moist, grayish brown, fineto ]
1 ! \coarse sand, fine angulargravel ' _ Il A e TR
7 Poorly Graded Sand with Silt and Gravel 50
i (SC -SM) 5 MC-2 103 2
. dense to very dense, moist, brown, fine sand,
2 some coarse sand, fine subangular gravel, 42 X SPT-3 2 7
i some coarse subangular to subrounded
gravel

48 Xspu 2 8

56 X SPT-5 2

71 X SPT-§ 4

65 X SPT

53 K SPT-8 5

) Sandy Sifty Clay (CL-WL) “ X s 9 o

= 357 hard, moist, brown, fine to medium sand, low

T plasticity

1 1 /1 39 X SPT O
40

Bottom of Boring at 40.0 feet.




CORNERSTONE
EARTH GROUP

BORING NUMBER EB-2

PROJECT NAME 4202 Stanley Boulevard

PAGE 1 OF 1

PROJECT NUMBER _132-5-1

PROJECT LOCATION Pleasanton, CA

DATE STARTED _1/16/12 DATE COMPLETED _1/16/12 GROUND ELEVATION BORING DEPTH 16.5 ft,
DRILLING CONTRACTOR _Exploration Geoservices, Inc. LATITUDE LONGITUDE
DRILLING METHOD _Mobile B-53. 8 inch Hollow-Stem Auger GROUND WATER LEVELS:
LOGGED BY NBZ 2 AT TIME OF DRILLING _Not Encountered
NOTES ! AT END OF DRILLING Not Encountered
Py e e [T T T[S [k [ | AN siEmRsTRENGTH
= exploration at the Ume of dniling. Subsurace condiions may differ at olher locations % - 5 I Z % Z ksf
= . and may change at th's location with time. The deseription presentec isa E s o E & 0 o HAND PENETROMETER
2 = = | simplification of actug! conditions encountered. Transitions between soll types may be g & 8 5 w Iz > g ]
§ |z |§ 85| 22 | 3y %g = | B2 | A torae
i = i~ [~
s E & g3 EE 2" | 3 E g §§ @ UNCONFINED COMPRESSION
o ';:"’ g E 5 g €2 | 5 UNCONSOLIDATED-UNDRAINED
0 DESCRIPTION e 9 & o e a0 a0
Sandy Silt (ML) [Fill]
1 very stiff, moist, brown, fine to medium sand, ;
i \low plasticity /A Rk MC-1a| 87 7 4 O
| Silt with Sand (ML)
very stiff, moist, brown, fine to medium sand,
a low plasticity f e 7 O
5 Liquid Limit = 25, Plastic Limit = 21
______________________ 8 X SPT-3 9 79
Sandy Silt (ML)
. medium stiff, moist, brown, fine sand, low
4 plasticity
] 10 X SPT-4 11 63
104
SitySand (SM) T~
medium dense, moist, brown, fine sand 19 mcsa| o8 3

304

354

Bottom of Boring at 16.5 feet.

16 SPT-6
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CORNERSTONE

E! EARTH GROUP

BORING NUMBER EB

PROJECT NAME _4202 Stanley Boulevard

-3
1

PAGE 1 OF

PROJECT NUMBER _132-5-1

PROJECT LOCATION _Pieasanton, CA

becomes medium dense

becomes very dense

DATE STARTED _12/18/12 DATE COMPLETED _12/18/12 GROUND ELEVATION BORING DEPTH _36.5 ft.
DRILLING CONTRACTOR _Exploration Geoservices, Inc. LATITUDE LONGITUDE
DRILLING METHOD _Mobile B-53, 8 inch Hollow-Stem Auger GROUND WATER LEVELS:
LOGGED BY _RRB 2 AT TIME OF DRILLING _Not Encountered
NOTES ! AT END OF DRILLING _Not Encountered
B D L e T T e ) - v . ® = o UNDRAINED sr:E'AR STRENGTH,
—~ the time of driling. &Meuoadnmmydﬂummherbmmarﬂmayd’ange 2. - I 5 % Z ., S
£ — at this location wih time. The d acual ] e o o a5 | (O HAND PENETROMETER
P-4 = 6 encourtered. Transitions between sol lypes rmybegradual g m: ] 32 % Q y
e |E1|¢ Sx| g2 | Z5 | B8 | F | E2 | rorwme
3 =
% % 5 FL: gf; - £y g é S | @ UNCONFINED COMPRESSION
o 35 w z E 2 4 s A UNCONSOLIDATED-UNDRAINED
; S 7] TRIAX
I DESCRIPTION 2| F gs| & [*® o 20 30 40
& Sandy Silt (ML)
7 7 very stiff to hard, moist, brown, fine sand, low
i 4 plasticity 5 M1 | 84 14 )
| | 12 Mc28| 97 15 O
4 54 >45
o i 16 Mc-38| 90 13 6
" >4.5
1 +{}}| trace fine rounded gravel @ 8 » Mucss! 108 | 8 &
1 10+.
. Poorly Graded Sand with Silt (SPSH) —~ 2 Puess| 100 | 3
i medium dense to dense, moist, brown, fine to
medium sand, some fine rounded to
] subangular gravel 26 SPT-6 2 5
i 31 SPT7 5
fine to coarse gravel
] increase in coarse sand @ 20' - X 1 )

17 X SPT-9 3 7

65

X SPT-10 3

X SPT-11 3

Bottom of Boring at 36.5 feet.
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CORNERSTONE

= EARTH GROUP

APPENDIX B: LABORATORY TEST PROGRAM

The laboratory testing program was performed to evaluate the physical and mechanical
properties of the soils retrieved from the site to aid in verifying soil classification.

Moisture Content: The natural water content was determined (ASTM D2216) on 24 samples
of the materials recovered from the borings. These water contents are recorded on the boring
logs at the appropriate sample depths.

Dry Densities: In place dry density determinations (ASTM D2937) were performed on
10samples to measure the unit weight of the subsurface soils. Results of these tests are shown
on the boring logs at the appropriate sample depths.

Washed Sieve Analyses: The percent soil fraction passing the No. 200 sieve (ASTM D1140)
was determined on six subsurface soil samples to aid soil classification. Results of these tests
are shown on the boring logs at the appropriate sample depths.

Plasticity Index: One Plasticity Index determination (ASTM D4318) was performed on a
sample of the subsurface soil to measure the range of water contents over which this material
exhibits plasticity. The Plasticity Index was used to classify the soil in accordance with the
Unified Soil Classification System and to evaluate the soil expansion potential. Results of this
test are shown on the boring log at the appropriate sample depth.

4202 STANLEY BOULEVARD Page B-1
132-5.1



CORNERSTONE

E! EARTH GrROUP

APPENDIX C: LIQUEFACTION ANALYSES CALCULATIONS

4202 STANLEY BOULEVARD Page C1
132-5-1
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