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Subject: 369 N Orchard Avenue
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PRELIMINARY GEOTECHNICAL EXPLORATION
Dear Mr. Zaballos:

With your authorization and as part of your due diligence, we performed a preliminary
geotechnical exploration for the property located at 369 N Orchard Avenue in Vacaville, California.
This report presents our geotechnical observations, as well as our preliminary conclusions and
recommendations. We have also provided preliminary site grading, drainage, and foundation
recommendations for use during land planning.

Based upon our initial assessment, it is our opinion that the proposed residential development is
feasible from a geotechnical standpoint. Design-level exploration(s) should be conducted prior to
site development once detailed land plans have been prepared.

We are pleased to have been of service on this project and are prepared to consult further with
you and your design team as the project progresses. If you have any questions regarding the
contents of this report, please do not hesitate to contact us.

Sincerely,

ENGEO Incorporated

2010 Crow Canyon Place, Suite 250 * San Ramon, CA 94583 ¢ (925) 866-9000 * Fax (888) 279-2698
www.engeo.com
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1.0 INTRODUCTION
1.1 PURPOSE AND SCOPE

The purpose of this preliminary geotechnical exploration, as described in our proposal dated
October 9, 2017, is to provide an assessment of the potential geotechnical concerns associated
with the use of the site for a residential development. The scope of our services included a site
visit, a review of published geologic maps and other readily available literature, advancing eight
Cone Penetration Tests (CPTs) and preparation of this report identifying potential geotechnical
hazards.

This report was prepared for the exclusive use of MLC Holdings, Inc. and their consultants for
evaluation of this project. In the event that any changes are made in the character, design or
layout of the development, we must be contacted to review the preliminary conclusions and
recommendations contained in this report to determine whether modifications are necessary. This
document may not be reproduced in whole or in part by any means whatsoever, nor may it be
quoted or excerpted without our express written consent.

1.2 SITE LOCATION AND DESCRIPTION

The roughly 21-acre site is located in Vacaville, California as shown on Figures 1 and 2. The site is
bordered by Orchard Avenue to the west, Fruitvale Road to the north, residential developments
to the east, and Hemlock Elementary School to the south. The general area surrounding the site
consists of residential use.

Based on a recent site visit, the site currently consists of fallow agricultural land and several small
orchards containing various fruit trees used for agriculture. Several residential structures occupy
the southern portion of the site.

1.3 PROJECT DESCRIPTION

We understand that approximately 128 single-family homes with associated streets, underground
utilities, and landscaping are planned for the site. We anticipate that site grading will consist of
minor cuts and fills to provide drainable building pads.

2.0 SITE GEOLOGY AND SEISMICITY
2.1 REGIONAL AND SITE GEOLOGY

The region is within the Coast Range Province of California, an area dominated by
northwest-trending geologic features such as folds and faults. The San Francisco Bay is located
in a fault bound, elongated structural trough that has been filled with a sequence of Quaternary
age sedimentary deposits derived from the surrounding Coast Ranges.

Based on mapping by Wiegers et al. (2006), the site is underlain by Holocene-age alluvial fan

deposits (Qha). The alluvial deposits consist of moderately to poorly sorted sand, gravel, silt and
clay.
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2.2 REGIONAL FAULTING

The site is not located within a currently designated Alquist-Priolo Earthquake Fault Zone and no
known surface expression of active faults is believed to exist within the site. Fault rupture through
the site, therefore, is not anticipated. An active fault is defined by the State Mining and Geology
Board as one that has had surface displacement within Holocene time (about the last 11,000
years) (Hart, 1997).

The San Francisco Bay Area contains numerous active earthquake faults. Based on the United
States Geologic Survey (USGS) 2008 National Seismic Hazard Maps and Fault Parameters,
nearby active or potentially active faults include three segments of the Great Valley fault and the
Green Valley Connected fault. Faults within a 20-mile radius of the site capable of producing
significant ground shaking at the site are included in the table below:

TABLE 2.2-1: Active Faults Capable of Producing Significant Ground Shaking at the Site

CISTANCEFTOM  DIRECTION  MAXMUM MOVENT
Great Valley 4b, Gordon Valley 0.6 Northeast 6.8
Great Valley 5, Pittsburg Kirby Hills 5.9 Southeast 6.7
Green Valley Connected 9.2 Southwest 6.8
Great Valley 4a, Trout Creek 11.3 North 6.6
Hunting Creek-Berryessa 12.1 Northwest 7.1
West Napa 17.8 Southwest 6.7

*Ellsworth Maximum Moment Magnitude
Latitude: 38.367566°; Longitude: -122.002925°

Numerous small earthquakes occur every year in the San Francisco Bay Region, and large (>M7)
earthquakes have been recorded and can be expected to occur in the future. Figure 4 shows the
approximate locations of these faults and significant historic earthquakes recorded within the
Greater Bay Area Region.

2.3 SURFACE CONDITIONS

This site is generally level and currently consists of fallow agricultural land and several smaller
orchards containing various fruit trees. Several residential structures occupy the southern portion
of the site.

2.4 FIELD EXPLORATION

We performed our field exploration on October 13, 2017. Our field exploration included advancing
eight Cone Penetration Tests (CPTs) at various locations at the site, as shown in Figure 2. The
location of our explorations are approximate and were estimated using consumer grade GPS;
they should be considered accurate only to the degree implied by the method used.

We retained a CPT track rig to push the cone penetrometer to a maximum depth of approximately
65 feet. The CPT has a 20-ton compression-type cone with a 15-square-centimeter (cm?) base
area, an apex angle of 60 degrees, and a friction sleeve with a surface area of 225 cm?. The cone,
connected with a series of rods, is pushed into the ground at a constant rate. Cone readings are
taken at approximately 5-cm intervals with a penetration rate of 2 cm per second in accordance
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with ASTM D5778. Measurements include the tip resistance to penetration of the cone (qt), the
resistance of the surface sleeve (fs), and pore pressure (u) (Robertson and Campanella, 1988).
CPT logs are presented in Appendix A.

2.5 SUBSURFACE CONDITIONS

Based on empirical correlations of the CPT data to an estimated soil type and strength, the
subsurface conditions generally consist of 4 to 6 feet of loose to medium dense sandy soils
underlain by medium stiff to hard clay, silty clay and clayey silt. Location 1-CPT2 (Figure 2)
encountered refusal upon entering a layer correlating as very dense sand approximately 64 feet
below ground surface (bgs). We include our CPT logs in Appendix A.

2.6 GROUNDWATER CONDITIONS

During our exploration, pore pressure dissipation tests were performed in four CPTs. The pore
pressure dissipation tests indicate groundwater depth is between approximately 10 and 12 feet
below the ground surface. We used a groundwater depth of 10 feet below ground surface for our
analyses.

Fluctuations in groundwater levels should be expected during seasonal changes or over a period
of years because of precipitation changes, perched zones, and changes in irrigation and drainage
patterns.

3.0 DISCUSSION AND PRELIMINARY CONCLUSIONS

Based upon this preliminary study, it is our opinion that the project site is feasible for the proposed
residential development from a geotechnical standpoint provided the preliminary
recommendations contained in this report and future design-level geotechnical studies are
incorporated into the development plans. A more comprehensive site-specific geotechnical
exploration should be performed as part of the design process. The exploration would include
borings and laboratory soil testing to provide data for preparation of specific recommendations
regarding grading, foundation design, and drainage for the proposed development. The
exploration will also allow for more detailed evaluations of the geotechnical issues discussed
below and afford the opportunity to provide recommendations regarding techniques and
procedures to be implemented during construction to mitigate potential geotechnical/geological
hazards.

Based upon our field exploration and review of readily available published maps and reports for
the site, the main geotechnical concerns for the proposed site development include: (1) potentially
liquefiable soil, (2) the presence of undocumented fills or buried structures, and (3) potentially
compressible soil. These items and other geotechnical issues are discussed in the following
sections of this report.

3.1 SEISMIC HAZARDS
Potential seismic hazards resulting from a nearby moderate to major earthquake can generally
be classified as primary and secondary. The primary effect is ground rupture, also called surface

faulting. The common secondary seismic hazards include ground shaking and soil liquefaction.
These hazards are discussed in the following sections.
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Based on topographic and lithological data, the risk of regional subsidence or uplift, tsunamis,
landslides and seiches is considered low at the site.

3.1.1 Ground Rupture

The site is not located within a State of California Earthquake Fault Hazard Zone (Figure 5) and
no known faults cross the site (California Geologic Survey, 2012). Therefore, it is our opinion that
ground rupture is unlikely at the subject property.

3.1.2 Ground Shaking

An earthquake of moderate to high magnitude generated within the San Francisco Bay Region,
similar to those that have occurred in the past, could cause considerable ground shaking at the
site. To mitigate the shaking effects, all structures should be designed using sound engineering
judgment and the latest California Building Code (CBC) requirements as a minimum. Seismic
design provisions of current building codes generally prescribe minimum lateral forces, applied
statically to the structure, combined with the gravity forces of dead and live loads. The
code-prescribed lateral forces are generally substantially smaller than the expected peak forces
that would be associated with a major earthquake. Therefore, structures should be able to:
(1) resist minor earthquakes without damage, (2) resist moderate earthquakes without structural
damage but with some nonstructural damage, and (3) resist major earthquakes without collapse
but with some structural as well as nonstructural damage. Conformance to the current building
code recommendations does not constitute any kind of guarantee that significant structural
damage would not occur in the event of a maximum magnitude earthquake; however, it is
reasonable to expect that a well-designed and well-constructed structure will not collapse or
cause loss of life in a major earthquake (SEAOC, 1996).

3.1.3 Soil Liquefaction

Soil liquefaction results from loss of strength during cyclic loading, such as imposed by
earthquakes. Soils most susceptible to liguefaction are clean, loose, saturated, uniformly graded
fine sands below the groundwater table. When seismic ground shaking occurs, the soail is
subjected to cyclic shear stresses that can cause excess hydrostatic pressures to develop and
liguefaction of susceptible soil to occur.

Historically, standard geotechnical engineering practices for liquefaction assessment have
included layers of loose to medium dense and saturated sandy deposits as being potentially
liquefiable. However, empirical evidence from recent major earthquakes and published research
projects at major universities indicate that some fine-grained soils (including low plasticity silts
and clays) can also liquefy.

Based on mapping by Witter et al. (2006), the site is mapped within an area moderately
susceptible to liquefaction. We performed liqguefaction analyses on the eight CPT probes advanced
at the site. We assigned a design groundwater level of 10 feet below the existing ground surface
based on data obtained from pore pressure dissipation tests. Additionally, we used the Mapped
MCE Geometric Mean peak ground acceleration of 0.7g, and a Mw of 6.8 based on the proximity
of the Great Valley 4b, Gordon Valley fault.

Our liguefaction analyses were performed using guidelines provided in DMG Special Publication
117A (2008) and methods developed by Robertson (2009) and Idriss and Boulanger (2014). We
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evaluated liquefaction potential at the site using the computer program, CLig, assuming an I
cutoff of 2.60.

Based on the CPT analyses, clayey soils below the groundwater table encountered at the CPT
locations are potentially liquefiable when subject to strong ground shaking. Based on our
preliminary liquefaction analyses and for preliminary purposes, we estimate potential liquefaction-
induced settlement of up to 1 inch is possible. We have included preliminary liqguefaction
calculations considering the Robertson (2009) and Idriss and Boulanger (2014) methodologies in
Appendix B of this report. We present the results of the preliminary analyses in the below table.

TABLE 3.1.3-1: Estimated Potential Liquefaction-Induced Settlement (inches)

Analysis Method

Location ‘ Robertson Idriss & Boulanger Average of
o)) (2014) Methods
1-CPT1 0.5 0.1 0.3
1-CPT2 1.1 0.2 0.7
1-CPT3 0.9 0.1 0.5
1-CPT4 1.2 0.0 0.6
1-CPT5 1.0 0.0 0.5
1-CPT6 0.9 0.0 0.5
1-CPT7 0.7 0.0 0.4
1-CPT8 0.8 0.1 0.5

The susceptibility of clayey soils to liquefaction may be further investigated during a design-level
exploration by collecting soil samples for lab testing during drilling operations.

3.1.3.1 Liguefaction-Induced Surface Rupture

In addition to the above analyses, we also evaluated the capping effect of any overlying
non-liquefiable soils. In order for liquefaction-induced ground failure to occur, the pore water
pressure generated within the liquefied strata must exert a sufficient enough force to break
through the overlying soil and vent to the surface resulting in sand boils or fissures.

In 1985, Ishihara presented preliminary empirical criteria to assess the potential for ground
surface disruption at liquefiable sites based on the relationship between thickness of liquefiable
sediments and thickness of overlying non-liquefiable soil. A more recent study by Youd and Garris
(1995) expanded on the work of Ishihara to include data from over 308 exploratory borings, 15
different earthquakes, and several ranges of recorded peak ground acceleration. Based on the
above studies, the risk of liquefaction-induced surface rupture or sand boils during a strong
seismic event is low at the site.

3.1.3.2 Lateral Spreading

Lateral spreading involves lateral ground movements caused by seismic shaking. These lateral
ground movements are often associated with a weakening or failure of an embankment or soil
mass overlying a layer of liquefied sands or weak soils. We considered lateral spreading risk for
the free-face associated with the channel bordering the site along the eastern perimeter. Due to
the relatively flat site topography and depth of potentially liquefiable material, lateral spreading is
unlikely at the site.
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3.2 EXPANSIVE SOILS

Our method of exploration did not allow for direct assessment of the expansive nature of the site
soil; however, the CPT data indicates that potentially expansive clayey soils at the site are
generally capped by a few feet of sandy near-surface soils.

Expansive soils shrink and swell as a result of moisture changes. This can cause heaving and
cracking of slabs-on-grade, pavements, and structures founded on shallow foundations.
Successful construction on expansive soils requires special attention during grading. It is
imperative to keep exposed soils moist by occasional sprinkling. If the soils dry, it is extremely
difficult to remoisturize the soils (because of their clayey nature) without excavation, moisture
conditioning, and recompaction.

Conventional grading operations, incorporating fill placement specifications tailored to the
expansive characteristics of the soil, and use of a post-tensioned mat foundation are common,
generally cost-effective measures to address the expansive potential of the site soils.

Sandy soils such as the near-surface soils identified in our CPT locations generally have low
expansion potential. Laboratory testing and additional analyses to assess the expansion potential
of near-surface soils should be performed in the design-level study.

3.3 EXISTING FILL

Based on a recent site visit and our review of aerial photographs, the site was historically used
for agriculture activities and is currently occupied by several structures (two residences, a barn,
two sheds, and two auxiliary buildings) located centrally on the southern portion of the site. The
upper few feet of soil have likely been reworked and placed loosely as part of the historical
agricultural practices. There may also be undocumented fill associated with the existing structures
and associated underground utilities. The extent and quality of existing fills should be evaluated,
and potential mitigation measures recommended, at the time of the design-level study.

Existing fills could undergo vertical movement that is not easily characterized and could ultimately
be inadequate to effectively support the proposed building loads. In general, undocumented fills
should be excavated, and if deemed suitable for reuse, replaced as engineered soil fill. The extent
and quality of existing fills should be evaluated at the time of design-level study and mitigated
during remedial grading activities.

3.4 COMPRESSIBLE SOIL

Soil can be subject to consolidation settlement when a new loading scenario is introduced by
structures, earthwork, or equipment. The amount of consolidation settlement is dependent on the
magnitude and duration of the applied load, the shape and size of the applied load area, the
depth, thickness and the stress history of the compressible soils. The time required for primary
consolidation settlement is highly dependent on the permeability of the deposit. Consequently,
sandy soil will settle almost immediately, whereas clayey soil will settle much more slowly.

To assess compressible soils at depth, we reviewed the CPT logs. Based on our review, clayey

soils encountered between 10 and 30 feet bgs correlating as medium stiff may be subject to
consolidation settlement under new loading.
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Laboratory testing and additional analysis should be performed in the design-level study to
determine the magnitude of consolidation settlement, based on more specific details of the
proposed development, once available. We estimate the amount of consolidation settlement will
be low assuming shallow fills and two- to three-story structures of wood-frame construction.

4.0 PRELIMINARY RECOMMENDATIONS
4.1 GRADING

The following preliminary recommendations are for initial land planning and preliminary estimating
purposes. Final recommendations regarding site grading and foundation construction will be
provided after more detailed land plans have been prepared.

41.1 Demolition and Stripping

Site development will commence with the demolition of the existing structures and associated
improvements, including abandoned utilities and septic tanks and their leach fields, if any exist.
All debris should be removed from any location to be graded, from areas to receive fill or
structures, or those areas to serve as borrow. The depth of removal of such materials should be
determined by the Geotechnical Engineer in the field at the time of grading.

Existing vegetation and pavement should be removed from areas to receive fill, or structures, or
those areas to serve for borrow. Tree roots should be removed down to a depth of at least 3 feet
below existing grade. The actual depth of tree root removal should be determined by the
Geotechnical Engineer’'s representative in the field. Subject to approval by the Landscape
Architect, strippings and organically contaminated soils can be used in landscape areas.
Otherwise, such soils should be removed from the project site. Any topsoil that will be retained
for future use in landscape areas should be stockpiled in areas where it will not interfere with
grading operations.

All excavations from demolition and stripping below design grades should be cleaned to a firm
undisturbed soil surface determined by the Geotechnical Engineer. This surface should then be
scarified, moisture conditioned, and backfilled with compacted engineered fill. The requirements
for backfill materials and placement operations are the same as for engineered fill.

No loose or uncontrolled backfilling of depressions resulting from demolition and stripping is
permitted.

4.1.2 Existing Fill Removal

All existing fill and soft material should be excavated to firm native soils. Excavated material may
be used as fill material if it meets the requirements of Section 4.1.3.

4.1.3 Selection of Materials
With the exception of construction debris (wood, brick, asphalt, concrete, metal, etc.), trees,
organically contaminated materials (soil which contains more than 3 percent organic content by

weight), and environmentally impacted soils (if any), we anticipate the site soils are suitable for
use as engineered fill provided they are broken down to particles with diameter of 6 inches or
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less. Other materials and debris, including trees with their root balls, should be removed from the
project site.

Imported fill materials should meet the above requirements and have a plasticity index less than
the onsite material. ENGEO should sample and test proposed imported fill materials at least one
week prior to delivery to the site.

41.4 Differential Fill Thickness

Cuts associated with removal of foundations, tanks, or undocumented fills could result in
differential fill thickness conditions. For subexcavation activities that create a differential fill
thickness across a building footprint, mitigation to achieve a similar fill thickness across the pad
is beneficial for the performance of a shallow foundation system. We recommend that a differential
fill thickness of up to 10 feet is acceptable across a building footprint. For a differential fill thickness
exceeding 10 feet across a footprint, we recommend performing subexcavation activities to bring
this vertical distance to within the 5-foot tolerance and that the material be replaced as engineered
fill. As a minimum, the subexcavation area should include the entire structure footprint plus 5 feet
beyond the edges of the building footprint.

41.5 Fill Placement

For land planning and cost estimating purposes, the following compaction control requirements
should be anticipated.

Onsite materials used for general fill:

Test Procedures: ASTM D-1557.

Required Moisture Content: Not less than 3 percentage points above optimum
moisture content.

Required Relative Compaction: Not less than 90 percent.

Relative compaction refers to the in-place dry density of soil expressed as a percentage of the
maximum dry density of the same material.

Additional compaction requirements may be required for deeper fills and retaining wall backfill.
These additional requirements will be developed during our detailed exploration.

4.1 2016 CBC SEISMIC DESIGN PARAMETERS

We provide the 2016 CBC seismic design parameters in Table 4.1-1 below, which include design
spectral response acceleration parameters based on the mapped Risk-Targeted Maximum
Considered Earthquake (MCER) spectral response acceleration parameters.

TABLE 4.1-1: 2016 CBC Seismic Design Parameters

PARAMETER VALUE

Site Class D
Mapped MCEr Spectral Response Acceleration at Short Periods, Ss (g) 1.90
Mapped MCEr Spectral Response Acceleration at 1-second Period, S1 (Q) 0.64
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PARAMETER VALUE

Site Coefficient, Fa 1.00
Site Coefficient, Fv 1.50
MCERr Spectral Response Acceleration at Short Periods, Sws () 1.90
MCERr Spectral Response Acceleration at 1-second Period, Swv1 (Q) 0.96
Design Spectral Response Acceleration at Short Periods, Sps (Q) 1.27
Design Spectral Response Acceleration at 1-second Period, Sp1 (Q) 0.64
Mapped MCE Geometric Mean Peak Ground Acceleration (g) 0.70
Site Coefficient, Frca 1.00
Mapped MCE Geometric Mean Peak Ground Acceleration (g) 0.70

MCERr = Risk-Targeted Maximum Considered Earthquake
MCE = Maximum Considered Earthquake
Latitude: 38.367566°, Longitude: -122.002925°

4.2 PRELIMINARY FOUNDATION DESIGN

For preliminary purposes, post-tensioned slab foundations on properly prepared compacted fill
may be considered and designed to address the potential for expansive soils and liquefaction-
induced settlement. The foundation systems should be sufficiently stiff to move as rigid units in
order to span large liquefaction-induced irregularities.

For planning purposes, foundation design should consider %2 inch of differential seismic-induced
settlement over a distance of 40 feet.

4.3 PRELIMINARY PAVEMENT DESIGN

The following preliminary pavement section has been determined for an assumed R-value of 5 and
in accordance to the desigh methods contained in Chapter 630 of Caltrans Highway Design Manual.

TABLE 4.3-1: Preliminary Pavement Section

TRAFFIC INDEX (INéISES) (INCAI-B|ES)
4.0 3.0 7.0
5.0 3.0 10.0
6.0 35 13.0
7.0 4.0 16.0

Note:  AC — Asphalt Concrete
AB — Caltrans Class 2 aggregate base (R-value of 78 or greater)

The above preliminary pavement sections are provided for estimating only. We recommend the
actual subgrade material should be tested for R-value and the Traffic Index and minimum
pavement section(s) should be confirmed by the Civil Engineer and the City of Vacaville.

4.4 DRAINAGE

The building pads must be positively graded at all times to provide for rapid removal of surface
water runoff from the foundation systems and to prevent ponding of water under floors or seepage
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toward the foundation systems at any time during or after construction. Ponding of stormwater
must not be permitted on the building pads during prolonged periods of inclement weather. All
surface water should be collected and discharged into the storm drain system. Landscape
mounds must not interfere with this requirement.

All roof stormwater should be collected and directed to downspouts. Stormwater from roof
downspouts should be directed to a solid pipe that discharges to the street or to an approved
outlet or onto an impervious surface, such as pavement that will drain at a 2 percent slope
gradient.

Due to the generally high fines content anticipated in the soils below the near-surface sandy site
materials, the site soils encountered below approximately 5 feet bgs are not expected to have
adequate permeability values to handle stormwater infiltration in grassy swales or permeable
pavers. Therefore, best management practices should assume that little stormwater infiltration
will occur at the site.

4.5 STORMWATER BIORETENTION AREAS

If bioretention areas are implemented, we recommend that, when practical, they be planned a
minimum of 5 feet away from structural site improvements, such as buildings, streets, retaining
walls, and sidewalks/driveways. When this is not practical, bioretention areas located within 5 feet
of structural site improvements can either:

1. Be constructed with structural side walls capable of withstanding the loads from the
adjacent improvements, or

2. Incorporate filter material compacted to between 85 and 90 percent relative compaction
(ASTM D1557, latest edition) and a waterproofing system designed to reduce the potential for
moisture transmission into the subgrade soil beneath the adjacent improvement.

In addition, one of the following options should be followed.

1. We recommend that bioretention design incorporate a waterproofing system lining the
bioswale excavation and a subdrain, or other storm drain system, to collect and convey water
to an approved outlet. The waterproofing system should cover the bioretention area
excavation in such a manner as to reduce the potential for moisture transmission beneath the
adjacent improvements.

2. Alternatively, and with some risk of movement of adjacent improvements, if infiltration is
desired, we recommend the perimeter of the bioretention areas be lined with an HDPE tree
root barrier that extends at least 1 foot below the bottom of the bioretention areas/infiltration
trenches.

Site improvements located adjacent to bioretention areas that are underlain by base rock, sand,
or other imported granular materials, should be designed with a deepened edge that extends to
the bottom of the imported material underlying the improvement.

Where adjacent site improvements include buildings greater than three stories, streets steeper
than 3 percent, or design elements subject to lateral loads (such as from impact or traffic patterns),
additional design considerations may be recommended. If the surface of the bioretention area is
depressed, the slope gradient should follow the slope guidelines described in earlier section(s) of
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this document. In addition, although not recommended, if trees are to be planted within
bioretention areas, HDPE Tree Boxes that extend below the bottom of the bioretention system
should be installed to reduce potential impact to subdrain systems that may be part of the
bioretention area design. For this condition, the waterproofing system should be connected to the
HPDE Tree Box with a waterproof seal.

Given the nature of bioretention systems and possible proximity to improvements, we recommend
ENGEO be retained to review design plans and provide testing and observation services during
the installation of linings, compaction of the filter material, and connection of designed drains.

It should be noted that the contractor is responsible for conducting all excavation and shoring in
a manner that does not cause damage to adjacent improvements during construction and future
maintenance of the bioretention areas. As with any excavation adjacent to improvements, the
contractor should reduce the exposure time such that the improvements are not detrimentally
impacted.

5.0 DESIGN LEVEL STUDY

As previously discussed, a site-specific design-level geotechnical exploration should be
performed as part of the design process. The exploration should include borings and laboratory
soil testing to provide data for preparation of specific recommendations regarding grading,
foundation design, corrosion potential, and drainage for the proposed development. The
exploration will also allow for more detailed evaluations of the geotechnical issues discussed in
this report and afford the opportunity to provide recommendations regarding techniques and
procedures to be implemented during construction to mitigate potential geotechnical/geological
hazards.

6.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS

This report presents preliminary geotechnical recommendations for design of the improvements
discussed in Section 1.3 for the 369 N Orchard Avenue project. If changes occur in the nature or
design of the project, we should be allowed to review this report and provide additional
recommendations, if any. It is the responsibility of the owner to transmit the information and
preliminary recommendations of this report to the appropriate organizations or people involved in
design of the project, including but not limited to developers, owners, buyers, architects,
engineers, and designers. The preliminary conclusions and recommendations contained in this
report are solely professional opinions and are valid for a period of no more than 2 years from the
date of report issuance.

We strived to perform our professional services in accordance with generally accepted
geotechnical engineering principles and practices currently employed in the area; no warranty is
expressed or implied. There are risks of earth movement and property damages inherent in
building on or with earth materials. We are unable to eliminate all risks or provide insurance;
therefore, we are unable to guarantee or warrant the results of our services.

This report is based upon field and other conditions discovered at the time of report preparation.
We developed this report with limited subsurface exploration data. We assumed that our
subsurface exploration data is representative of the actual subsurface conditions across the site.
Considering possible underground variability of soil, rock, stockpiled material, and groundwater,
additional costs may be required to complete the project. We recommend that the owner establish
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a contingency fund to cover such costs. If unexpected conditions are encountered, notify ENGEO
immediately to review these conditions and provide additional and/or modified recommendations,
as necessary.

Our services did not include excavation sloping or shoring, soil volume change factors, or a
geohazard exploration. In addition, our geotechnical exploration did not include work to determine
the existence of possible hazardous materials. If any hazardous materials are encountered during
construction, then notify the proper regulatory officials immediately.

This document must not be subject to unauthorized reuse, that is, reusing without written
authorization of ENGEO. Such authorization is essential because it requires ENGEO to evaluate
the document’s applicability given new circumstances, not the least of which is passage of time.

Actual field or other conditions will necessitate clarifications, adjustments, modifications or other
changes to ENGEQO’s documents. Therefore, ENGEO must be engaged to prepare the necessary
clarifications, adjustments, modifications or other changes before construction activities
commence or further activity proceeds. If ENGEQO’s scope of services does not include onsite
construction observation, or if other persons or entities are retained to provide such services,
ENGEO cannot be held responsible for any or all claims arising from or resulting from the
performance of such services by other persons or entities, and from any or all claims arising from
or resulting from clarifications, adjustments, modifications, discrepancies or other changes
necessary to reflect changed field or other conditions.
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Figure 1 - Vicinity Map

Figure 2 - Site Plan

Figure 3 - Regional Geologic Map

Figure 4 - Liquefaction Susceptibility Map
Figure 5 - Regional Faulting and Seismicity Map




APPENDIX A

Cone Penetration Test Logs




369 N Ochard Avenue

Engeo Inc

e e Project Operator KK RB Filename SDF(001).cpt
i Job Number TBD Cone Number DDG1333 GPS
Hole Number 1-CPT1 Date and Time 10/13/2017 8:23:00 AM Maximum Depth 50.03 ft
EST GW Depth During Test 11.90 ft
Net Area Ratio .8
o
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1 - sensitive fine grained W4 - silty clay to clay W 7 - silty sand to sandy silt m10 - gravelly sand to sand

M 2- organic material

H3- clay

| 5 - clayey silt to silty clay
Ml 6 - sandy silt to clayey silt

8 - sand to silty sand

9- sand

M 11 - very stiff fine grained (*)
M 12 - sand to clayey sand (*)

Cone Size 10cm squared

§*Soil behavior type and SPT based on data from UBC-1983
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GEO TESTING.INC.

369 N Ochard Avenue

Location

Job Number TBD
Hole Number 1-CPT1
Equilized Pressure 20.4

Engeo Inc

Operator KK RB
Cone Number DDG1333
Date and Time 10/13/2017 9:05:11 AM

EST GW Depth During Test 11.9
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Engeo Inc
369 N Ochard Avenue

e e Project Operator KK RB Filename SDF(002).cpt
B Job Number TBD Cone Number DDG1333 GPS
Hole Number 1-CPT2 Date and Time 10/13/2017 9:05:11 AM Maximum Depth 65.12 ft
EST GW Depth During Test 12.00 ft
Net Area Ratio .8
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m3- clay Ml 6 - sandy silt to clayey silt 9- sand H 12 - sand to clayey sand (¥)

Cone Size 10cm squared

§*Soil behavior type and SPT based on data from UBC-1983
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369 N Ochard Avenue

Engeo Inc

e e Project Operator KK RB Filename SDF(007).cpt
i Job Number TBD Cone Number DDG1333 GPS
Hole Number 1-CPT3 Date and Time 10/13/2017 12:40:35 PM Maximum Depth 50.20 ft
EST GW Depth During Test 10.00 ft
Net Area Ratio .8
o
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m10 - gravelly sand to sand
M 11 - very stiff fine grained (*)
M 12 - sand to clayey sand (*)

Cone Size 10cm squared

§*Soil behavior type and SPT based on data from UBC-1983
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369 N Ochard Avenue

Engeo Inc

e e Project Operator KK RB Filename SDF(006).cpt
i Job Number TBD Cone Number DDG1333 GPS
Hole Number 1-CPT4 Date and Time 10/13/2017 11:59:41 AM Maximum Depth 50.36 ft
EST GW Depth During Test 10.30 ft
Net Area Ratio .8
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369 N Ochard Avenue

Location

Job Number TBD
Hole Number 1-CPT4
Equilized Pressure 11.9

Engeo Inc

Operator KK RB
Cone Number DDG1333
Date and Time 10/13/2017 11:59:41 AM

EST GW Depth During Test 10.3
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369 N Ochard Avenue

Engeo Inc

e e Project Operator KK RB Filename SDF(003).cpt
i Job Number TBD Cone Number DDG1333 GPS
Hole Number 1-CPT5 Date and Time 10/13/2017 10:07:19 AM Maximum Depth 50.03 ft
EST GW Depth During Test 12.00 ft
Net Area Ratio .8
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M 12 - sand to clayey sand (*)

Cone Size 10cm squared
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369 N Ochard Avenue

Engeo Inc

e e Project Operator KK RB Filename SDF(005).cpt
i Job Number TBD Cone Number DDG1333 GPS
Hole Number 1-CPT6 Date and Time 10/13/2017 11:22:47 AM Maximum Depth 50.36 ft
EST GW Depth During Test 10.40 ft
Net Area Ratio .8
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369 N Ochard Avenue

Engeo Inc

16

Location Operator KK RB
Job Number TBD Cone Number DDG1333 GPS
Hole Number 1-CPT6 Date and Time 10/13/2017 11:22:47 AM
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369 N Ochard Avenue

Engeo Inc

e e Project Operator KK RB Filename SDF(008).cpt
B Job Number TBD Cone Number DDG1333 GPS
Hole Number 1-CPT7 Date and Time 10/13/2017 1:33:52 PM Maximum Depth 30.51 ft
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Net Area Ratio .8
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369 N Ochard Avenue

Engeo Inc

e e Project Operator KK RB Filename SDF(004).cpt
i Job Number TBD Cone Number DDG1333 GPS
Hole Number 1-CPT8 Date and Time 10/13/2017 10:46:10 AM Maximum Depth 50.20 ft
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369 N Ochard Avenue
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APPENDIX B

Results of Liquefaction Analyses




ENGEO Incorporated
WWW.engeo.com

ENGEO

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue
CPT file : 1-CPT1
Input parameters and analysis data

Location : Vacaville, CA

Analysis method: Robertson (2009)  G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: Robertson (2009)  G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: Based on SBT Ko applied: No MSF method: Method based
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ENGEO Incorporated
WWW.engeo.com

ENGEO

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue
CPT file : 1-CPT2
Input parameters and analysis data

Location : Vacaville, CA

Analysis method: Robertson (2009)  G.W.T. (in-situ): 10.00 ft Use fill; No Clay like behavior

Fines correction method: Robertson (2009)  G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: All soils

Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No

Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A

Peak ground acceleration:  0.70 Unit weight calculation: Based on SBT Ko applied: No MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
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u BN ERLR ER O L rrEr TR LT Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 &0 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtﬂ,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLiq v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 10:14:56 AM 4

Project file: G:\Active Projects\_14000 to 15999\14458\14458000000\PGEX\Analysis\Liq\14458 CLiq.clq
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ENGEO Incorporated
WWW.engeo.com

ENGEO

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue
CPT file : 1-CPT3
Input parameters and analysis data

Location : Vacaville, CA

Analysis method: Robertson (2009)  G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: Robertson (2009)  G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: Based on SBT Ko applied: No MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
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0 2a 40 &0 &0 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtﬂ,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 10:14:57 AM

Project file: G:\Active Projects\_14000 to 15999\14458\14458000000\PGEX\Analysis\Liq\14458 CLiq.clq
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ENGEO Incorporated

ENGEQ  wwwwmer

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue Location : Vacaville, CA
CPT file : 1-CPT4
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: Robertson (2009)  G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: Based on SBT Ko applied: No MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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gtitsf) R (9] I (Robertson 1990 CRR & CSR Factor of safety
M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
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0.1 Mormalized friction ratio (96)
___,...-!"""'F Zone A, Cyclic liquefaction likely depending on size and duration of cyclic loading
h No Liquefal:til:ln Zone A Cyclic liguefaction and strength loss likely depending on loading and ground
geometry
| PR e e R R . T P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 2a 40 &0 &0 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
om,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLiq v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 10:14:59 AM 10

Project file: G:\Active Projects\_14000 to 15999\14458\14458000000\PGEX\Analysis\Liq\14458 CLiq.clq
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ENGEO Incorporated

ENGEQ  wwwwmer

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue Location : Vacaville, CA
CPT file : 1-CPT5
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: Robertson (2009)  G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: Based on SBT Ko applied: No MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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gtitsf) R (9] I (Robertson 1990 CRR & CSR Factor of safety
M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
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0.1 Mormalized friction ratio (96)
___,...-!"""'F Zone A, Cyclic liquefaction likely depending on size and duration of cyclic loading
h No Liquefal:til:ln Zone A Cyclic liguefaction and strength loss likely depending on loading and ground
geometry
| PR e e R R . T P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 2a 40 &0 &0 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
om,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLiq v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 10:15:00 AM 13

Project file: G:\Active Projects\_14000 to 15999\14458\14458000000\PGEX\Analysis\Liq\14458 CLiq.clq
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ENGEO Incorporated

ENGEQ  wwwwmer

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue Location : Vacaville, CA
CPT file : 1-CPT6
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: Robertson (2009)  G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: Based on SBT Ko applied: No MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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gtitsf) R (9] I (Robertson 1990 CRR & CSR Factor of safety
M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
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0.1 Mormalized friction ratio (96)
___,...-!"""'F Zone A, Cyclic liquefaction likely depending on size and duration of cyclic loading
h No Liquefal:til:ln Zone A Cyclic liguefaction and strength loss likely depending on loading and ground
geometry
| PR e e R R . T P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 2a 40 &0 &0 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
om,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLiq v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 10:15:01 AM 16

Project file: G:\Active Projects\_14000 to 15999\14458\14458000000\PGEX\Analysis\Liq\14458 CLiq.clq



LT

bjo°br1o 85K T\PINSISATeUY\XTDd\00000085 77 T\8STPT\666ST 03 0007 T \S108[01d 8AROV\:D 8]l 308f0ud
NV TO:ST:0T ‘2T02Z/¥2/0T U0 pajeaid Hoday - 8Jemyos Juswissassy uonoeyenbrl 1dd - TT'9'T°Z'A brio

pauresb auy yns A1ap 6 [_] pues Ais o1 pues uesid 9 ]
0] pues yns AIsp ‘g . 1s Apues o} pues AIS ‘G .
pues o3 pues Ajeness 2 ]

s 01 1 Kokey v [l peuresb auy samsuss T [l

(DEET Uosleqod) u1as
gl 91 ¥ ZI 01 &8 9 & Z O

AE|TCAINE g ARID

P 1o
fer As g AelD
SB[ AR AR
W
=
FETTe)
€
B Aeln
a M "(\_
21
el sy AEID
210
210
WS ApUES 3§ pUES A5

puEs AY15 5 pUeS

1

Apues g pies Ao
adfl nojaeyad 108 " WION

fep fps o1 Kepn e [ v/N ‘adap wwn VN ayBiay 14 1 00°0T :(nusut) ajgel Jajem o3 yidaq
610 - . ON :payjdde yydap pwin ON 0.0 uonedssjaoe punolb yeaq
[etiarew d1uedlo 'z sios Iy :paidde someyaq sy Aed  1gs uo peseg :uone|nofes WyBiem 1N 089 "W apnuubew ayenbyues
ON :paydde Sy 092 :anfeA Jo-1no 9| anfeA 9] Uo paseg 1159) 0} SUl0d
puabaj uigs saA  :paldde “10e19p uoisuel | € :lenaiul synsal abeiany  (600Z) UOSLIBGOY {POLIBLL UORIBLIOD SaULY
V/N 3ybIaMm |14 1 00°0T :(byue) sjger serem o1 yideg  (600Z) UOSLBGOY ‘pouaw sisjeuy
ejep sisAjeue pue sidjpwesed ndug
(DE6T Uoshadoy) 21 kg (96) o Lod
c z I 20 90 #0 Z0 0 20 ot 2 9 + z o o0z oSt oot 0s o
L 1 1 1 L
.W 0s 0s .Iw 05
N 2k 2k N_ 2
% % 9
M b b b
4 4 b
=
o ok M ok (i3
,_.. oc oc oo
\ 9 9 o
bE N bE o
e A‘ e zc
0 0 0z
< < S
22 22 2z
9.8 s 2 s T,
92 92 i o]
V o o ~ R
b @ L b @ s— $Z @
zz .M zz _~ Iz
0z 0z /— 0z
1 1 ~ a1
91 91 \ a1
_. A .M A ﬁ 1
FA FA zI
< ]
o1 V o1 &_ i)
5 4 5 8
e -
5 oo Pt 9
'
b b _...lw.\ ¥
z u z z
-0 -0 ===l

1014 u1gs

oned aunssaad alod oy

0111 LION 31 * LLLION]

zjjewJdou) sjojd uoijelasdidjul diseq 1dd

2UPISISD SUIOD LGN

91dJ-T :dWweu 140

pa1esodiodu] OFONT 01 Pasuddl| S IeMIOS SIY L



bjo°br1o 85K T\PINSISATeUY\XTDd\00000085 77 T\8STPT\666ST 03 0007 T \S108[01d 8AROV\:D 8]l 308f0ud
8T NV TO:ST:0T ‘2T0Z/¥2/0T U0 paleald Lodsy - 81eM1oS JUsWSSassy uonoesanblil 1dd - TT°9°T°2'A bo

Ayanby 1ou um 1 ureniao 3sowry [ V/N iypdap V/N wbiay 14 1 00°0T :(nusur) aiqey Jajem o3 yidag
Kanby oy oxun - [ ON anﬁs__n_n_m yydap uw..Em._ ON ) asn 070 h.”_,._namb_uwon u::Eﬂxmmn_
. ) i sjios iy :pajdde loineiaq 3y Aey 18S uo paseq :uone|nofed ybrem uun 08’9 W apnyubew axyenbype3
wsumor [ Aot Alfenba are bij ou pue uonoesenbry [ oN :paydde 2y 092 :8N[eA JJo-IN0 9] BNfeA 9] Uo paseg 1159 0} SsjuI0g
tsu b [ Kyanbyj o1 At Ko [T soA  :paldde ‘1ejep uohisuel] I3 :lenaiul synsal abeiany  (600Z) UOSLIBGOY :POLfIBLI UORIBLIOD SBULY
s ybiy Aiap . Ayanbi| m 11 urenad 1sowy . V/N ybiam 14 3 00°0T :(‘byus) ajgey se1em 01 yideqg (6002) uosuagoy ‘poliaw sishjeuy
aWdYdS 10]0d Id1 awWdYdS 10]0d *S"d ejep sisAjeue pue si)pwedled Indug
(LD UL soedsg (L) JsMemes |enu=iod uonoelerbn Ayyes Jo Joloed WS B D
a g0 90 0 Eal] 0 0z ST o1 5 0 z 51 1 50 a =] #0 Eal] a
05 05 “. 05
=1 -2 . | o
9 L - L
b 4 $ |Ww $
Zb \\. zF zF
Ok \\_.. 0% nnlrwr 0%
= \ 2e m\ 2e
9 / 9 / 9
b ¥ e wm
g lﬁul
8 -z% — =
0 0e - 0e
8z 8z 8z
b b b b b
92 -9z 5 -9z = 2T
o L\ = = o =
_— oy o) _—
e e 2 E: "3
Zz -2z __. zz
0z -0z _f 0z
81 -21 dr 21
a1 - 91 / a1
b1 41 | ol
\
zZ1 - 21 z1
JES LN
) - 01 - - e ot
g -2 - i 2
g _a R _a q
+ % | R ¢ £
z -z S -2 z
-0 -0 — _n S = _n
sjuawiedsip |els1e SILUBLUB|119S |EJIIBA Id1 10|d 84 10/d vy

1o]d jjed9A0 sisAjeue uoljdoejanbin

91d0-T -aWweu 1490 payesodiodu] OIONT :01 Pasud| SI BJeMYOS SIY L



ENGEO Incorporated

ENGEQ  wwwwmer

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue Location : Vacaville, CA
CPT file : 1-CPT7
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: Robertson (2009)  G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: Based on SBT Ko applied: No MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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gtitsf) R (9] I (Robertson 1990 CRR & CSR Factor of safety
M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
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0.1 Mormalized friction ratio (96)
___,...-!"""'F Zone A, Cyclic liquefaction likely depending on size and duration of cyclic loading
) No Liquefal:til:ln Zone A Cyclic liguefaction and strength loss likely depending on loading and ground
geometry
u BN ERLR ER O L rrEr TR LT Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 &0 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
om,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLiq v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 10:15:03 AM 19
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ENGEO Incorporated

ENGEQ  wwwwmer

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue Location : Vacaville, CA
CPT file : 1-CPT8
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: Robertson (2009)  G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: Based on SBT Ko applied: No MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
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:__,...-!"""'F Zone A, Cyclic liquefaction likely depending on size and duration of cyclic loading
h No Liquefal:til:ln Zone A Cyclic liguefaction and strength loss likely depending on loading and ground
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| PR e e R R . T P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 2a 40 &0 &0 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
om,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLiq v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 10:15:04 AM 22

Project file: G:\Active Projects\_14000 to 15999\14458\14458000000\PGEX\Analysis\Liq\14458 CLiq.clq
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ENGEO Incorporated
WWW.engeo.com

ENGEO

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue
CPT file : 1-CPT1
Input parameters and analysis data

Location : Vacaville, CA

Analysis method: B&I (2014) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: B&l (2014) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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gtitsf) R (9] I (Robertson 1990 CRR & CSR Factor of safety
M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
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== Zone A, Cyclic liquefaction likely depending on size and duration of cyclic loading
) No Liquefal:til:ln Zone A Cyclic liguefaction and strength loss likely depending on loading and ground
i geometry
u BN ERLR ER O L rrEr TR LT Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 &0 100 120 140 160 180 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qcli,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 9:47:23 AM

Project file: G:\Active Projects\_14000 to 15999\14458\14458000000\PGEX\Analysis\Liq\14458 CLiq.clq
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ENGEO Incorporated
WWW.engeo.com

ENGEO

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue
CPT file : 1-CPT2
Input parameters and analysis data

Location : Vacaville, CA

Analysis method: B&l (2014) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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gtitsf) R (9] I (Robertson 1990 CRR & CSR Factor of safety
M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
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0.1 Mormalized friction ratio (96)
== Zone A, Cyclic liquefaction likely depending on size and duration of cyclic loading
) No Liquefal:til:ln Zone A Cyclic liguefaction and strength loss likely depending on loading and ground
i geometry
| PR e e R R . T P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 2a 40 &0 &0 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qcli,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 9:47:24 AM

Project file: G:\Active Projects\_14000 to 15999\14458\14458000000\PGEX\Analysis\Liq\14458 CLiq.clq
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ENGEO Incorporated

www.engeo.com

ENGEO

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue
CPT file : 1-CPT3
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ):

Fines correction method: B&I (2014) G.W.T. (earthq.):
Points to test: Based on Ic value  Average results interval:
Earthquake magnitude M,: 6.80 Ic cut-off value:

Peak ground acceleration:  0.70 Unit weight calculation:

Cone resistance Friction Ratio

Location : Vacaville, CA

10.00 ft
10.00 ft
3

2.60

Based on SBT
SBTnPlot

Use fill: No Clay like behavior

Fill height: N/A applied: Sand & Clay

Fill weight: N/A Limit depth applied: No

Trans. detect. applied: Yes Limit depth: N/A

K, applied: Yes MSF method: Method
FSPlot

CRR plot

u] 0 0] 0
2 o 2 L 2
4 ; 4 4
& r 6 —. &
; S"'r : > .
b
10 10+ 10 -
/ 10 5 Durirng earth a
1z 12 12+ 1z \
14 ] 14 14 -] 14 \ ~
16 \ 16 ) 16— 16 o q
18 5 15 15 -] 15 \
z0 / 20 3 20+ z0 .
zz o 22 2z > i
E\ t 2z / -“
=74 24 24 - 24
+ ?""‘"-:.
O 26 76 26— 26
& za é o5 28— P
30 A0 | 30 a0 _? —
32 3z 32 32 I
34 — 34 } 34— 34 =
36 1.__} 36 36 36 = e
3 I8 ~ 36 38
40 “.:\ 40 ; 40 - 40
4z 42 42 - 4z
44 44 44 44
Pt
46 .] 46 45 46
4G ‘, 45 4 - 4G
50 ¥ } 50— 50 Y
z0 40 ] z 4 & g 10 ] 0.z 0.4 0.6 0 0.5 1 1.5 z
gtitsf) R (9] Ic (Rol:ertson 1990) CRR & CSR Factor of safety
M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
L I L L L L [ | L L L bl L
0.8 1,000
] Liquefaction
’ W
0.7
] =
e
0.6 4 c loo
£ ] =
o ©
i 1 =]
Loas ] T
£
. &
'_
]
T 04 o]
Alh / 9
g / 3
; =
203 E
L / =
0.2 //
1 ____,...-f/ 0.1 1 10
0.1 Mormalized friction ratio (96)
== Zone A, Cyclic liquefaction likely depending on size and duration of cyclic loading
) No Liquefal:til:ln Zone A Cyclic liguefaction and strength loss likely depending on loading and ground
geometry
u BN ERLR ER O L rrEr TR LT Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 &0 100 120 140 160 180 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 9:47:26 AM 7

Project file: G:\Active Projects\_14000 to 15999\14458\14458000000\PGEX\Analysis\Liq\14458 CLiq.clq
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ENGEO

Expect Excellence

ENGEO Incorporated

www.engeo.com

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue

CPT file : 1-CPT4

Input parameters and analysis data

Location : Vacaville, CA

Analysis method: B&l (2014) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
o i} i} f 0 -g ey
z ¥ 2 2
A i . )
/ : ,
] / 3 2 g
5] / g j 8 I
10 1 10 ¥
's - DLing eart li
12 r 1z 12 \
14 14 14 ‘-:_1
16 16 ? 16
15 f 15 L 15 o t
& 5
0 } 20 -. 0 ]
22 22 ; 22
S 24 Wt 24
-%. 26 26 <. 26 <
8 28 ] E 28 -':“--_
a0 % a0 2 a0 =
3z { = rs 3z Vo
34 4 g 34 -
36 } 36 36 'i
35 - 4 ! 33 1
40 b 40 Sy 40 —_
42 1 42 { 42
44 7 44 rg 44
45 ¢ 45 45 .;;’
48 { 45 > 48 48
50 ) =0 } 50| 50 %
S0 i} z 4 & g 10 1 2 3 4 0.z 0.4 0.6 a 0.5 1 1.5 z
gtitsf) R (9] I (Robertson 1990 CRR & CSR Factor of safety
M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
0.5 L I L IJDDD L L L [ | L L I N N I
Liquefaction
’ w
0.7 - E
B 8
ol
i @
0.6 puil
_ ] c loo
E3 1 8
5] R
U 05 3
: ] =
'_
[
@ 04 o]
A / S
G / £
k =
203 E
= ] - ]
a ] / z
0.2 //
] ____,...-f/ B 0.1 1 10
0.1 Mormalized friction ratio (96)
== Zone A, Cyclic liquefaction likely depending on size and duration of cyclic loading
) No Liquefal:til:ln Zone A Cyclic liguefaction and strength loss likely depending on loading and ground
i geometry
| PR e e R R . T P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 2a 40 &0 &0 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qcli,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 9:47:27 AM
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Project file: G:\Active Projects\_14000 to 15999\14458\14458000000\PGEX\Analysis\Liq\14458 CLiq.clq
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ENGEO Incorporated
WWW.engeo.com

ENGEO

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue
CPT file : 1-CPT5
Input parameters and analysis data

Location : Vacaville, CA

Analysis method: B&l (2014) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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ENGEO Incorporated
WWW.engeo.com

ENGEO

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue
CPT file : 1-CPT6
Input parameters and analysis data

Location : Vacaville, CA

Analysis method: B&I (2014) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: B&l (2014) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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gtitsf) R (9] I (Robertson 1990 CRR & CSR Factor of safety
M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
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== Zone A, Cyclic liquefaction likely depending on size and duration of cyclic loading
) No Liquefal:til:ln Zone A Cyclic liguefaction and strength loss likely depending on loading and ground
geometry
u BN ERLR ER O L rrEr TR LT Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 &0 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qcli,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLiq v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 9:47:31 AM 16
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ENGEO Incorporated

www.engeo.com

ENGEO

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue Location : Vacaville, CA
CPT file : 1-CPT7
Input parameters and analysis data
Analysis method: B&l (2014) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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gtitsf) R (9] I (Robertson 1990 CRR & CSR Factor of safety
M,,=7"2, sigma'=1 atm base curve Summary of liquefaction potential
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== Zone A, Cyclic liquefaction likely depending on size and duration of cyclic loading
) No Liquefal:til:ln Zone A Cyclic liguefaction and strength loss likely depending on loading and ground
geometry
u BN ERLR ER O L rrEr TR LT Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 &0 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qcli,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 9:47:32 AM
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ENGEO Incorporated

www.engeo.com

ENGEO

Expect Excellence

LIQUEFACTION ANALYSIS REPORT

Project title : 369 N Orchard Avenue
CPT file : 1-CPT8
Input parameters and analysis data

Location : Vacaville, CA

Analysis method: B&l (2014) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: B&l (2014) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sand & Clay
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.70 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTnPlot CRR plot FS Plot
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CLig v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 10/24/2017, 9:47:34 AM
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Project file: G:\Active Projects\_14000 to 15999\14458\14458000000\PGEX\Analysis\Liq\14458 CLiq.clq
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ENGEO

—— Expect Excellence —

SAN RAMON

SAN FRANCISCO
SAN JOSE
OAKLAND
LATHROP

ROCKLIN
SANTA CLARITA
IRVINE
CHRISTCHURCH
WELLINGTON

AUCKLAND

www.engeo.com





