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SUMMARY OF PRELIMINARY GEOTECHNICAL EXPLORATION
Dear Mr. Steele:

As requested, we prepared this letter to evaluate whether any changes to the project or the
circumstances, or new information identified in the technical reports listed below, would result in
a changed evaluation of impacts or mitigation measures listed in the 2015 Newark Areas 3 and 4
Specific Plan Project Recirculated EIR (2015 REIR), for the Sobrato Property Area 4 project. As
discussed below, the conclusions and recommendations of the following reports are consistent
with the conclusions and recommendations in the REIR:

e ENGEQO; Preliminary Geotechnical Exploration, Sobrato Property - Area 4, Newark, California;
Project No. 12165.000.002; April 5, 2018.

e ENGEO; Preliminary Geotechnical Exploration, Stevenson Boulevard Bridge - East
Abutment, Sobrato Property — Area 4, Newark, California; Project No. 12165.000.002;
December 4, 2018.

e ENGEO; Surcharge Recommendations, Sobrato Property — Area 4, Newark, California;
Project No. 12165.000.002; April 8, 2019.

We did not identify any new impacts and no new mitigation measures are required.

The Site is bounded by Union Pacific Railroad (UPRR) tracks on the northeast, an Alameda
County Flood Control canal on the northwest and southeast, and Mowry Slough on the
southwest. The Vesting Tentative Map (VTM) prepared by Carlson, Barbee, & Gibson, Inc. (CBG)
dated July 11, 2019, shows that the property will be subdivided into 469 residential lots, three
park parcels, and four boardwalk overlooks. Overall, the density of the development will be
2.6 dwelling units per acre. No development is planned within the existing wetlands areas. Four
bridges are proposed as part of the street system, including a bridge extending Stevenson
Boulevard over the existing Union Pacific Railroad on the north portion of the site. Two bridges
are proposed for the emergency vehicle access (EVA)/trail along the UPRR tracks. We
understand that bridges will be designed to cross existing wetland areas and abutments for the
bridges will be located outside of the wetland areas, avoiding the need for wetland fill.
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GEOTECHNICAL EXPLORATION MITIGATION MEASURES

REIR mitigation measures GEO-1.1, GEO-2.1, GEO-3.1, GEO-5.1, and GEO-6.1 require design-
level geotechnical investigations for proposed project elements, including residences, bridges,
and other improvements. REIR mitigation measure GEO-4.1 requires design-level geotechnical
investigations for the proposed Stevenson Bridge.

We performed preliminary geotechnical investigation and engineering analyses for the project. As
discussed in the referenced reports and based on those preliminary investigations, laboratory test
results and analyses, we conclude that the proposed development at Area 4 and the proposed
Stevenson Boulevard Bridge are feasible from a geotechnical and geologic standpoint, provided
that the preliminary recommendations included in the referenced reports, which are consistent
with the mitigation measures identified in the 2015 REIR, are incorporated in the design and
construction of the project. No new mitigation measures are required.

Liquefaction

Consistent with REIR mitigation measures GEO-1.1 and GEO-2.1, a design-level geotechnical
study will be required to be prepared to characterize and mitigate potential liquefaction-induced
settlement and lateral deformation. Additional subsurface exploration and collection of soil
samples during the design-level study will better delineate the areas with a potential for liquefaction
and estimates of liquefaction-induced settlement magnitude. Specifically, the design-level study
will analyze the lateral extent, thickness and volumetric strain of potentially liquefiable soils. The
design level geotechnical report will consider the current California Building Standards Code
guidelines and the requirements of American Society of Civil Engineers (ASCE) 7-16 Section
12.13.9 when evaluating liquefaction induced settlement and lateral deformation.

Based on the requirements of ASCE 7-16 Section 12.13.9, the maximum allowable differential
settlement from liquefaction should not exceed 5% inches, which is 0.01L (Table 12.13-3 of ASCE
7-16). Our estimates of differential settlement presented in the Preliminary Geotechnical
Exploration Report are less than the threshold in ASCE 7-16, as such post-tensioned mat
foundations are suitable to mitigate liquefaction-induced ground settlement without soil mitigation
methods (or rigid foundations). If liquefaction-induced settlement concluded after completion of
the design-level geotechnical exploration exceeds 5% inches, REIR mitigation measures
GEO-1.1 and GEO-2.1, which contemplate additional methods such as deep foundations or
ground improvement methods, will be implemented and will mitigate any potential impacts.

REIR mitigation measures GEO-1.1 and GEO-2.1 will reduce impacts from seismically induced
liquefaction and lateral spreading risks to a less than significant level. The proposed project will
not result in any new or substantially more significant impacts or require new mitigation measures
with respect to liquefaction induced settlement and lateral deformation compared to those
identified in the REIR.

Compressible Bay Mud

Consistent with REIR mitigation measure GEO-3.1, ground improvement consisting of a surcharge
program is recommended in the Surcharge Recommendation Letter dated April 8, 2019. The
surcharge program will reduce load-induce settlement by placement of fill and building loads over
compressible Bay Mud. The surcharge program is designed to achieve %2 inch or less of
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post-construction residual consolidation settlement. As discussed in the Preliminary Geotechnical
Report, properly designed post-tensioned foundation mats will be able to resist the residual
differential settlement induced by consolidation settlement after surcharge mitigation is performed.
If larger amounts of consolidation induced settlement are concluded after completion of the
design-level geotechnical exploration, additional methods such as deep foundations or ground
improvement methods, consistent with REIR mitigation measure GEO-3.1, will be implemented.

REIR mitigation measure GEO-3.1 will reduce impacts from load-induced consolidation
settlement risks to a less than significant level. The proposed project will not result in any new or
substantially more significant impacts or require new mitigation measures with respect to
load-induced consolidation settlement compared to those identified in the REIR.

Existing Fill

It should be noted that the auto dismantler site is no longer part of the Area 4 development area.
We did not encounter significant amounts of existing non-engineered fill within Area 4 in our
preliminary geotechnical exploration study. If encountered, non-engineered fill, which may be
poorly compacted, will be over-excavated and recompacted or removed and replaced, consistent
with REIR mitigation measure GEO-5.1.

REIR mitigation measure GEO-5.1 will reduce impacts from undocumented existing fill to a less
than significant level. The proposed project will not result in any new or substantially more
significant impacts or require new mitigation measures with respect to undocumented fill
compared to those identified in the REIR.

Expansive Fill

The Preliminary Geotechnical Exploration Report for Area 4 identified low to moderately
expansive soil within the upper 5 feet of the site. However, since site grades will be raised
significantly to achieve finished grades, we recommended imported soil consist of low to
moderately expansive clay (Pl of 20 or less and more than 70 percent passing No. 200 sieve).
REIR mitigation measure GEO-6.1 will reduce impacts from expansive fill to a less than significant
level. The proposed project will not result in any new or substantially more significant impacts or
require new mitigation measures with respect to expansive fill compared to those identified in the
REIR.

Groundwater

As presented in the Preliminary Geotechnical Exploration Report, groundwater within Area 4
ranged from O to 5 feet below ground surface. However, the project ground surface will be raised
between 5 to 16 feet by engineered fill. When site improvement plans are available, we should
perform a plan review to evaluate whether underground improvements will be subject to
hydrostatic uplift pressures, consistent with REIR mitigation measure GEO-7.1. Supplemental
recommendations consistent with REIR mitigation measure GEO-7.1 will be implemented, if
needed, to anchor pipelines subject to hydrostatic uplift if needed. Mitigation measure GEO-7.1
will reduce impacts from shallow ground water to a less than significant level. The proposed
project will not result in any new or substantially more significant impacts or require new mitigation
measures with respect to shallow ground water compared to those identified in the REIR.
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Soil Corrosivity

The project ground surface will be raised by engineered fill. Only soil that is not considered
corrosive to structural elements will be accepted as engineered fill for the site. Nonetheless, the
Earthwork and Import Fill Memo (ENGEO, October 2018) recommend soil corrosion testing during
soil import and grading activities to determine corrosion levels for concrete and steel protection,
which is required by mitigation measure GEO-8.1 in the REIR. With implementation of mitigation,
impacts will be less than significant, which is consistent with the conclusion for corrosive soil in
the REIR.

Slope Stability

The design level geotechnical report conducted pursuant to REIR mitigation measure GEO-3.1
will include a study to evaluate the risk of slope deformation and instability along the perimeter
slopes of the project during grading, surcharge program and post-construction static and seismic
conditions. Pursuant to REIR mitigation measure GEO-3.1, the Project applicant engaged
ENGEO to undertake a site-specific investigation resulting in the Preliminary Geotechnical
Report, which states graded slopes up to 6 feet may be constructed at an inclination of 2:1
(horizontal:vertical) and recommends measures for reinforcement as anticipated by the REIR,
including a geogrid. If slope instability conditions, such as a “mud wave”, are identified in the
additional design-level geotechnical exploration, the required design-level geotechnical
exploration would ensure that appropriate design details, such as properly placed retaining walls
or staging of fill placement, will be provided to prevent a potential “mud wave” from forming at the
toe of the fill slope.

Stevenson Boulevard Bridge

Consistent with REIR mitigation measure GEO-4.1, additional design-level geotechnical
investigations will be prepared to characterize and recommend measures to minimize potential
load-induced settlement as well as a liquefaction-induced settlement within the abutments of the
Stevenson Boulevard Bridge. Additional subsurface exploration and collection of soil samples
during the design-level investigations will better delineate the areas with liquefiable and
compressible soils. Specifically, the design-level study will analyze the lateral extent, thickness,
compressibility and volumetric strain of compressible and potentially liquefiable soils. The design
level geotechnical report will consider the current California Transportation Department Bridge
Design Manual and Seismic Design Criteria.

Pursuant to REIR mitigation measure GEO-4.1, the Project applicant engaged ENGEO to
undertake a site-specific investigation for the proposed Stevenson Boulevard Bridge, resulting in
the Preliminary Geotechnical Report prepared for the Stevenson Boulevard Bridge — East
Abutment. Based on this report, 66-inch-diameter cast-in-steel-shell (CISS) piles are
recommended for supporting the bridge. As anticipated by the REIR, this report recommends
measures to address load-induced settlement under the embankment:

Ground improvements such as deep soil mixing or drilled displacement columns
Placement of lightweight fill

Surcharge program along with wick drains

Long-term maintenance program to raise the settled embankment
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Additional site-specific geotechnical explorations for the Stevenson Boulevard Bridge, which will
include supplemental explorations within the east and west abutments, will be prepared for the
Stevenson Boulevard Bridge consistent with REIR mitigation measure GEO-4.1. REIR mitigation
measure GEO-4.1 will reduce impacts from load-induced consolidation settlement risks to a less
than significant level. The proposed project will not result in any new or substantially more
significant impacts or require new mitigation measures with respect to load-induced consolidation
settlement compared to those identified in the REIR.

CLOSING
If you have any questions or comments regarding this letter, please call.
Sincerely,

ENGEO Incorporated

§;2231Li15 jéz(l(A}ij//

as Bauer, EIT

Lap Janet Kan, GE, CEG

ppin, GE
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Mr. Tim Steele

The Sobrato Organization

10600 N. De Anza Boulevard, Suite 200
Cupertino, CA 95014

Subject: Sobrato Property - Area 4
7200 Stevenson Boulevard
Newark, California

PRELIMINARY GEOTECHNICAL EXPLORATION
Dear Mr. Steele:

We prepared this preliminary geotechnical report for The Sobrato Organization for the proposed
residential development in Newark, California, as outlined in our agreement dated
February 2, 2018. We characterized the subsurface conditions at the site to provide the enclosed
geotechnical recommendations.

Based upon our initial assessment, the site is suitable for the planned development from a
geotechnical standpoint provided the conclusions and preliminary recommendations presented in
this report are incorporated into preliminary design. We recommend that a design-level study be
performed and we hope that you will retain us for these services.

If you have any questions or comments regarding this report, please call and we will be glad to
discuss them with you.

Sincerely,

ENGEO Incorporated

Bridgette Hassett, EIT % éE

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 OF SERVICES

We prepared this preliminary geotechnical report for the proposed residential development within
Area 4 of the Sobrato property in Newark, California. We prepared this report as outlined in our
agreement dated February 2, 2018. We are authorized to conduct the following scope of services:

e Review available literature and geologic maps.

e Review available geotechnical explorations and geophysical data.
e Perform subsurface field exploration.

e Perform soil laboratory testing.

e Analyze preliminary data.

e Provide preliminary recommendations.

We received the conceptual plans prepared by Carlson, Barbee & Gibson, Inc., dated
February 8, 2018, which form our basis of understanding of the proposed development at the site.

This report was prepared for the exclusive use of The Sobrato Organization and their consultants
for design 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 conclusions and recommendations
contained in this report to evaluate whether modifications are recommended. 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 PROJECT LOCATION

The roughly 450-acre site is bounded by Union Pacific railroad tracks on the northeast, an
Alameda County Flood Control (ACFC) canal on the northwest and southeast, and Mowry slough
on the southwest. The site is currently undeveloped and is vacant. The site is covered with
seasonal grass and some low-lying areas are covered with water due to the recent rain.

1.3 PROJECT DESCRIPTION

Based on our discussions with you and review of the information provided, we understand that
approximately half of the project site will be developed with residential structures and the
remaining areas will remain as seasonal wetlands. The residential area will provide approximately
490 single-family houses, as well as several parks, recreational trails, new streets and utilities.
The residential development area is further divided into Residential Areas B and C, as shown on
Figure 1.

We understand that a bridge is proposed at the northeast boundary of the site; the bridge will
extend Stevenson Boulevard over the existing Union Pacific Railroad. Additional smaller bridges
are also planned within the project site.

As shown on the tentative map, site elevations currently range from -1 to 5 feet (NGVD29). We
understand that the ground surface elevations within Residential Area B will be raised by 8 to
12 feet (Elevations 8 to 12 feet) and Residential C will be raised by approximately 5 feet (El. 10).
The perimeter slopes of the project site is currently planned to be 2:1 (horizontal:vertical).

GEO



1.4 SITE HISTORY AND BACKGROUND

We reviewed historical aerial photographs dating back to 1946. The site appears to be used for
agricultural purposes from 1946 to early 1990s. Additional Road and the northern ACFC canal
appeared to be under construction in 1958 and completed by 1959. It appears that agricultural
activities ceased in the 1990. The site remain vacant and undeveloped since the 1990s.

1.5 PREVIOUS STUDIES

We reviewed the geotechnical feasibility evaluation report for Newark, Areas 3 and 4, prepared
by Cornerstone Earth Group (CEG), dated February 4, 2009, as part of our study. CEG advanced
six boreholes and seven CPTs within the development area of Area 4. The CPT Logs from CEG’s
study are included in Appendix B. The approximate locations of the CEG explorations are shown
on Figure 2.

2.0 SITE GEOLOGY AND SEISMICITY
2.1 GEOLOGY

The project site is located in the Coast Ranges geologic province of California, which is dominated
by a series of northwest-trending valleys and ridges. The Coast Ranges are typified by a system
of northwest-trending, fault-bounded mountain ranges and intervening alluviated valleys. Bedrock
in the Coast Ranges consists of igneous, metamorphic and sedimentary rocks that range in age
from Jurassic to Pleistocene. The present physiography and geology of the Coast Ranges are
the result of deformation and deposition along the tectonic boundary between the North American
plate and the Pacific plate. Plate boundary fault movements are largely concentrated along the
well-known fault zones, which in the area include the San Andreas, Hayward, and Calaveras
faults, as well as other lesser-order faults.

According to Graymer (1997), the site is situated in an area mapped as Quaternary basin deposits
(Qhb), Quaternary salt affected basin deposits (Qhbs), and Quaternary bay mud deposits (Qhbm),
as shown on Figure 3.

2.2 REGIONAL SEISMICITY

The Bay Area contains numerous active faults. The major active faults in the area include the
San Andreas to the west and the Hayward and Calaveras to the east. 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).

Numerous small earthquakes occur every year in the San Francisco Bay Region, and larger
earthquakes have been recorded in the past and can be expected to occur in the future. Figure 4
shows the approximate locations of mapped active faults and significant historic earthquakes
recorded within the San Francisco Bay Region. The following table lists several of the mapped
active faults and their proximity to the site.

GEO
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TABLE 2.2-1: Summarized Nearest Active Faults
APPROXIMATE DISTANCE

FAULT NAME FROM IZ"\}}”O_\I]EE)CT SITE EIIQROEI\SI:EI(')I"I\EI MA)&XENI.M?DN&ENT
Hayward 4.4 Northeast 7.3
Calaveras 8.7 Northeast 7.0
Monte Vista Shannon 12.3 Southwest 6.5
San Andreas 14.6 Southwest 8.1
Mount Diablo Thrust 18.6 Northeast 6.7
Greenville Connected 22.0 Northeast 7.0

The Uniform California Earthquake Rupture Forecast (UCERF3, 2015) evaluated the 30-year
probability of a Moment Magnitude 6.7 or greater earthquake occurring on the known active fault
systems in the Bay Area. The UCERF3 estimates an overall probability of 72 percent for the
San Francisco Region as a whole.

The site is not located within a currently designated Earthquake Fault Special Study 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. There are no earthquake-induced site effects known to have
occurred at the project site in historic earthquake events.

The site is mapped on the current seismic hazard zonation with potential permanent ground
displacements due to liquefaction based on the Department of Conservation, California Geologic
Survey Seismic Hazard Zone Maps. This liquefaction susceptibility mapping is based on regional
geologic mapping of soil and rock deposits and is not based on site-specific exploration or
analyses. We performed detailed analysis of the liquefaction-induced settlement and have
provided the results in the subsequent sections of this report.

2.3 2016 CBC SEISMIC DESIGN PARAMETERS

Based on the subsurface conditions encountered, we characterized the site as Site Class D - Stiff
Soil in accordance with the 2016 California Building Code (CBC). We provide the 2016 CBC
seismic design parameters below, which include design spectral response acceleration
parameters based on the mapped Risk-Targeted Maximum Considered Earthquake (MCER)
spectral response acceleration parameters.

TABLE 2.3-1: 2016 CBC Seismic Desigh Parameters
Latitude: 37.50192°N Longitude: -122.00468°W

PARAMETER VALUE

Site Class D
Mapped MCEr Spectral Response Acceleration at Short Periods, Ss (g) 1.540
Mapped MCEr Spectral Response Acceleration at 1-second Period, S1 (Q) 0.607
Site Coefficient, Fa 1.0
Site Coefficient, Fv 15
MCERr Spectral Response Acceleration at Short Periods, Sws (g) 1.540
MCERr Spectral Response Acceleration at 1-second Period, Swm1 (g) 0.910
Design Spectral Response Acceleration at Short Periods, Sps (g) 1.026
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Design Spectral Response Acceleration at 1-second Period, Sp1 (g) 0.607
MCEgs Peak Ground Acceleration adjusted for Site Class effects, PGAwm (Q) 0.594 g
Long period transition-period, T. 12 sec

3.0 FIELD EXPLORATION

Our field exploration included drilling four borings at various locations on the site. We performed
our field exploration between February 15 and 16, 2018. The location of our explorations are
based on handheld GPS with an accuracy of +/- 15 feet, as shown on Figure 2. The boring
elevation is based on topographic elevations presented on the CBC tentative map dated
February 8, 2018.

3.1 BORINGS

We observed drilling of our borings at the locations shown on the Site Plan, Figure 2. An ENGEO
representative observed the drilling and logged the subsurface conditions at each location. We
retained the services of a subcontractor with a track-mounted Mobile B53 drill rig and crew to
advance the borings using 6-inch-diameter mud rotary methods. We advanced the borings to
depths ranging from 51%% to 54 feet below existing grade. We permitted and backfilled the borings
in accordance with the requirements of Alameda County Water District.

We obtained soil samples at various intervals using standard penetration test (SPT) samplers and
California Modified samplers. We obtained the blow counts shown on our bore logs with an
automatic trip, 140-pound hammer with a 30-inch free fall. We drove the sampler 18 inches and
recorded the number of blows for each 6 inches of penetration. The blow counts presented on
the borelogs have not been converted using any correction factors. When sampler driving was
difficult, we recorded the penetration only as inches penetrated for 50 hammer blows. We also
obtained pushed Shelby tube samples of the Young Bay Mud soil.

We used the field logs to develop the report logs in Appendix A. The logs depict subsurface
conditions at the exploration locations for the date of exploration; however, subsurface conditions
may vary with time.

3.2 LABORATORY TESTING

We tested select samples recovered during drilling activities to determine the following soll
characteristics.

TABLE 3.2-1: Laboratory Testing Methods

SOIL CHARACTERISTIC TESTING METHOD LOFS?STLIJ(E"I\'ISOF
Natural Unit Weight and Moisture Content ASTM D-2216 Appendix A
Plasticity Index ASTM D-4318 Appendix C
Grain Size Distribution ASTM D-1140 Appendix C
Constant Rate of Strain Consolidation ASTM D-4186 Appendix C
Laboratory Miniature Vane Shear ASTM D-4648 Appendix C
Triaxial Compression — Undrained, Unconsolidated (TXUU) ASTM-D2850 Appendix C
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LOCATION OF
SOIL CHARACTERISTIC TESTING METHOD RESULTS
Unconfined Compression ASTM-D2166 Appendix C
Organic Matter of Peat and Other Soils ASTM D-2974 Appendix C
Sulfate Content ASTM G-200 Appendix C

The laboratory test results are included in Appendix C. Additional corrosivity tests performed by
CERCO Analytical are also included in Appendix C.

3.3 SURFACE CONDITIONS

We performed a brief site reconnaissance on January 29, 2018. We observed that both
Residential Areas B and C are relatively level, with surface conditions consisting of seasonal
vegetation. We observed a few abandoned piers and small concrete structures within Residential
Area C. The southern area of Residential Area C was inundated with water at the time of our site
reconnaissance. We also observed several dirt roads and abandoned equipment within
Residential Area B. An Alameda County Flood Control (ACFC) canal is present along the
boundary of Residential Areas B and C. A wood bridge is also present at the north end of
Residential Area C over another ACFC canal.

3.4 SUBSURFACE STRATIGRAPHY

We generally encountered approximately 10 feet of medium stiff to hard lean clay over Young
Bay Mud at both Residential Areas B and C. Variable subsurface conditions were encountered at
each residential areas and are discussed further in the following sections. We included our
exploration logs in Appendix A. The logs contain the soil type, color, consistency, and visual
classification in general accordance with the Unified Soil Classification System. The logs
graphically depict the subsurface conditions encountered at the time of the exploration.
Appendix A also provides additional exploratory information in the general notes to the logs.

34.1 Residential Area B

Explorations encountered approximately 6 to 7 feet of Young Bay Mud is encountered below the
surficial lean clay within Residential Area B where 1-B3 and 1-B4 are drilled. The soil below the
Young Bay Mud deposits in the east and west sides of Residential Area B vary. Within the east
side where 1-B3 was drilled, Below the Young Bay Mud the explorations encountered lean clay
extending to the terminal depth of the boring, with a sandy silt layer seam from approximately 41
to 47 feet below the ground surface (bgs). CEG explorations EB-3, CPT1 and CPT10 encountered
a similar subsurface profile within the east side of Residential Area B.

In the west side of Residential Area B, where 1-B4 was drilled, the explorations encountered
Young Bay Mud underlain by 15 feet of silt, clayey sand and silty sand extending to a depth of
approximately 30 feet bgs. The silty and sandy layer was underlain by stiff lean clay extending to
the terminal depth of the boring, with a silt layer between 32 and 40 feet bgs. CEG explorations
EB-4, EB-5, EB-6, CPT2, CPT8 and CPT9 encountered a similar subsurface profile within the
west side of Residential Area B.

We present an idealized subsurface profile below for design purposes only; variations in the
layering and thicknesses should be anticipated and these tables are for design purposes only
and are not a basis for differing conditions during construction.
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TABLE 3.4.1-1A: Generalized Subsurface Profile for Residential Area B (EAST)
DEPTH USCS SOIL

(FEET) TYPE DESCRIPTION
0to 10 CL Medium stiff to hard, lean Clay
10to 17 CH Young Bay Mud - soft, fat Clay
17to 41 CL Very stiff, lean clay
41 to 47 SM Medium Dense, silty sand
Below 47 CL Very stiff, lean clay

TABLE 3.4.1-1B: Generalized Subsurface Profile for Residential Area B (WEST)
DEPTH USCS SOIL

(FEET) TYPE DESCRIPTION
Oto 10 CL Medium stiff to hard, lean Clay
10to 17 CH Young Bay Mud — soft, fat Clay
17to 32 ML, SM, SC Medium stiff Silt and medium dense silty, clayey sand
32 to 40 ML Medium stiff Silt
Below 47 CL Very stiff, lean clay
3.4.2 Residential Area C

The explorations encountered approximately 8 to 9 feet of Young Bay Mud within Residential
Area C where 1-B1 and 1-B2 were drilled. A 2 to 4-inche-thick layer of organic silt was
encountered at the bottom of the Young Bay Mud layer. Below the organic silt deposits, the
explorations encountered approximately 5 to 9 feet of stiff silt, followed by 8 feet of poorly graded,
medium dense sand and poorly graded gravel extending to a depth of approximately 46 to 50 feet
bgs. Hard lean clay is encountered at depth and extended to the terminal depth of the borings in
Residential Area C, at 51.5 feet. CEG explorations EB-1 and CPT3 encountered a similar
subsurface profile within Residential Area C

We present a generalized subsurface profile below for design purposes only; variations in the
layering and thicknesses should be anticipated and these tables are for design purposes only
and are not a basis for differing conditions during construction.

TABLE 3.4.2-1: Generalized Subsurface Profile for Residential Area C
DEPTH USCS SOIL

(FEET) TYPE DESCRIPTION
O0to 10 CL Medium stiff to hard, lean Clay
10to 19 CH Young Bay Mud — soft, fat Clay
19to 27 ML to SM Stiff Silt to Silty Sand
271035 SP Dense, poorly graded Sand
3510 46 GP Dense, poorly graded Gravel
Below 46 CL Very stiff, lean clay
3.5 GROUNDWATER

We measured the groundwater during drilling in the 1-B1 and 1-B2 borings. Due to the mud rotary
drilling method, we did not measure the groundwater depth in borings 1-B3 and 1-B4. We present
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the approximate groundwater levels encountered in the recent borings and 2007 CEG explorations
in Table 3.5-1.

TABLE 3.5-1: Groundwater Observations
APPROX. DEPTH

EXPLORATION LOCATION TO GROUNDWATER
(FEET)

1-B1 7

1-B2 8.5
EB-1 20
EB-2 15
EB-3 4

EB-4 15
EB-5 10
EB-6 11

Fluctuations in groundwater levels should be expected during tidal changes, seasonal changes,
or over a period of years because of precipitation changes, perched zones, and changes in
drainage patterns, irrigation and other conditions. Groundwater levels at sites close to the
San Francisco Bay are usually influenced by tidal changes and may fluctuate throughout the day.

Historical high groundwater level in the area is mapped by the California Geological Survey at
approximately 5 feet bgs within Residential Area C and between 0 and 5 feet bgs within
Residential Area B. For the purposes of this preliminary report, we assumed groundwater at
Elevation 0 feet (NGVD29). Groundwater depths should be confirmed during design-level
geotechnical studies.

4.0 GEOLOGIC AND GEOTECHNICAL HAZARDS

Based on the exploration and laboratory test results, the proposed residential development is
feasible as planned, provided the geotechnical recommendations in this report are properly
incorporated into the design plans and specifications. Primary geotechnical considerations for
the planned improvements are as follows:

e Seismic hazards, including ground shaking and liquefaction
e Consolidation settlement of Young Bay Mud deposits
e Presence of corrosive soils

The design-level report should include additional borings, CPTs and vibrating wire piezometers
to provide additional information for preparation of specific recommendations regarding grading,
foundation design, and drainage for the proposed development. The design-level exploration will
also allow for more detailed evaluation 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 and geological hazards.
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4.1 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, liquefaction, and
ground lurching. The following sections present a discussion of these hazards as they apply to
the site. Based on topographic and lithologic data, the risk of regional subsidence or uplift is
considered low to negligible at the site.

4.1.1 Ground Shaking

An earthquake of moderate to high magnitude generated within the San Francisco Bay Region
could cause considerable ground shaking at the site, similar to that which has occurred in the
past. To mitigate the shaking effects, all structures should be designed using sound engineering
judgment and the current CBC requirements, at 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 considered substantially smaller than the comparable 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
well-designed and well-constructed structures will not collapse or cause loss of life in a major
earthquake (SEAOC, 1996).

4.1.2 Soil Liguefaction

Liguefaction is a phenomenon in which saturated, cohesionless soil is subject to a temporary, but
essentially total, loss of shear strength because of pore pressure buildup under the reversing
cyclic shear stresses associated with earthquakes. Maps prepared by the Association of Bay Area
Governments (ABAG, 2001) indicate that the site has a high potential for liquefaction.

We performed preliminary liquefaction analyses on the borings based on guidelines provided in
the California Geological Survey’s Special Publication 117A (2008), as well as analysis methods
by Bray and Sancio and Idriss and Boulanger (2008). We used SPT blow counts in the saturated
silt, silty sand, and clayey sand layers to calculate the factor of safety against liquefaction. Our
analyses consider a peak ground acceleration of 0.594g (PGAw), Mw of 7.3 and groundwater
levels at Elevations 0 feet (NGVD29), which is approximately 5 feet bgs.

We include results of our liquefaction assessment in Appendix D. We list potentially liquefiable
layers in Table 4.1.2-1 below.

TABLE 4.1.2-1: Potentially Liquefiable Layers

DEVELOPMENT AREA EXPLORATION ID POTENTIALLY LIQUEFIABLE LAYERS
Residential Area B (EAST) 1-B3 Silty deposits between 18 and 23 feet bgs
Clayey Sand between 17 and 19 feet bgs
Residential Area B (WEST) 1-B4 Silty Sand between 20 and 30 feet bgs

Silty between 35 and 40 feet bgs
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DEVELOPMENT AREA EXPLORATION ID POTENTIALLY LIQUEFIABLE LAYERS
1-B1 Silt between 20 and 28 feet bgs

Residential Area C -
1-B2 Silt between 18 and 23 feet bgs

Our analysis suggests that interbedded layers of silt, silty sand, and clayey sand below 16 feet
bgs are susceptible to liquefaction and cyclic softening. The liquefiable layers do not appear to be
in continuous layers throughout the site.

4.1.3 Liguefaction-Induced Ground Settlement

We calculated potential liquefaction-induced settlement estimates based on methods published
by Idriss and Boulanger (2008) and soils encountered in Borings 1-B1, 1-B2, 1-B3 and 1-B4. In
addition, we summarize liquefaction-induced settlement presented in the 2007 Cornerstone report
in Table 4.1.3-1 below. Cornerstone considered a PGA of 0.53g, Mw of 7.3 and groundwater at
5 feet below ground surface.

TABLE 4.1.3-1: Preliminary Liquefaction Induced Settlement
PRELIMINARY LIQUEFACTION INDUCED

DEVELOPMENT AREA EXPLORATION ID SETTLEMENT (INCHES
. . 1-B3 1.1
Residential Area B (EAST)
CPT1* 1.5
1-B4 5.2
CPT2* 2
Residential Area B (WEST) CPT8* 1
CPTO9* 0.5
CPT10* 1
1-B1 1.4
Residential Area C 1-B2 0.8
CPT3* 4

*Results per Cornerstone calculation in their report from 2007

4.1.4 Earthquake-Induced Densification

Densification of granular soil above the groundwater level can cause settlement during an
earthquake. Since the deposits encountered above groundwater at the site are generally
cohesive, the potential for densification of granular soil above groundwater due to an earthquake
is low.

415 Surface manifestation

In addition to the above preliminary liquefaction analysis, we also evaluated the capping effect of
any overlying non-liquefiable soil. We identified potentially liquefiable soil as shallow as
17 feet bgs and the layers ranged from 5 to 17-feet thick. We understand that site grade will be
raised by 5 to 12 feet and the thickest liquefiable layers are located in the west side of Residential
Area B where the thickest engineered fill will be placed to raise site grade.
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In order for liquefaction-induced ground failure to occur, the pore water pressure generated within
the liquefied strata must exert a force sufficient to break through the overlying soil and vent to the
surface resulting in sand boils or fissures. We based our analyses and review on guidelines
provided by Ishihara (1985) and Youd and Garris (1995). We performed our assessment
considering planned final grade conditions. Based on our preliminary analyses and review, the
potentially liquefiable soil at the project site have marginally adequate cap of non-liquefiable soll
when site grades are raised to prevent venting of liquefiable soil. Soil conditions indicate a
potential risk for liquefaction-induced surface rupture or sand boils during a strong seismic event,
particularly in the vicinity of Boring 1-B4.

Additional subsurface exploration and collection of soil samples during the design-level study will
better delineate the areas with a potential for liquefaction and estimates of liquefaction-induced
settlement magnitude. Soil samples of the fine-grained soil should be selected for cyclic simple
shear testing during the design-level study to further evaluate liquefaction potential and volumetric
strain.

4.1.6 Lateral Spreading

Lateral spreading involves lateral ground movement caused by earthquake vibrations. These
lateral ground movements are often associated with a weakening or failure of an embankment or
soil mass overlying a layer of liquefied sand or weak soil.

As discussed above, potentially liquefiable deposits are present at a depth of 17 feet bgs. The
Mowry Slough and ACFC canal within the project site generally ranged from 5 to 10-feet deep.
Lateral spreading of potentially liquefiable layers into free faces along channels is unlikely.

4.2 COMPRESSIBLE BAY MUD

The site is underlain by highly compressible normally consolidated Young Bay Mud ranging from
approximately 6 to 9 feet thick, which extends from approximately 10 feet to 16 feet bgs. Based
on laboratory consolidation test results, Young Bay Mud within the project site is generally over
consolidated by 50 to 100 percent.

We anticipate the Young Bay Mud will experience consolidation settlement from the weight of
new fill and new building loads supported shallow foundations. The design of surface grades,
underground utilities, and all structures and improvements must accommodate or resist potential
differential settlement. We performed preliminary consolidation settlement calculations
considering up to 12 feet of new fill. Our analysis considered an over consolidation ratio (OCR)
of 1.5.

TABLE 4.2-1: Consolidation Settlement in 30 years

| PROPOSED LOAD (PSF) SETTLEMENT I SETTLEMENT I
30 YEARS (INCHES) 30 YEARS (INCHES)
1 foot of Fill 120 0.75 0.6
2 feet of Fill 240 1 0.8
4 feet of Fill 480 2 1.5
6 feet of Fill 720 3 20
8 feet of Fill 960 4 3
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AREA B TOTAL AREA C TOTAL
IMPPS(())\I?I(EDI\jEII\DITS LOAD (PSF) SETTLEMENT IN SETTLEMENT IN
30 YEARS (INCHES) 30 YEARS (INCHES)
10 feet of Fill 1080 4.5 3.5
12 feet of Fill 1500 5.5 4

To mitigate this potential settlement, we recommend implementation of a surcharge program for
the single-family structures and deep foundations for heavy structures such as bridges and tall
retaining walls. We provide preliminary recommendations for these mitigations in Section 5.

4.3 EXPANSIVE SOIL

We collected near-surface soil samples during the field exploration that consist of low to
moderately expansive clay. We understand that site grades will be raised to achieve finished
grade. Moderately expansive native and imported soil is susceptible to shrink and swell that could
affect structures and other improvements constructed on the ground (such as pavement and
flatwork).

Some of the mitigation measures typically used to reduce adverse effects of expansive soil for
projects such as this may include one or several of the following:

e Using a rigid mat foundation, such as post-tensioned mat foundations, designed to resist
potential movement;

e Deepening foundations to below the zone of moisture fluctuation, such as using deep
embedded footings, drilled piers, or piles; and

e Importing low expansive import fill or use of lime treatment of the soil below the building
combined with the use of shallow foundations.

Successful performance of structures on expansive soil requires special attention during
construction. It is imperative that exposed soil be kept moist prior to placement of concrete for
foundation construction. It is extremely difficult to re-moisturize clayey soil without excavation,
moisture conditioning, and re-compaction.

4.4 SOIL CORROSION

As part of this study, we obtained a representative soil sample and submitted to CERCO analytical
laboratory for determination of pH, resistivity, sulfate, and chloride. The test results are included
in Appendix C and summarized in the table below.

TABLE 4.4-1: Soil Corrosivity Test Results

SAMPLE SULFATE  CHLORIDE  RESISTIVITY REDOX
NUMBER SOIEIRES (MG/KG) (MG/KG) (OHMs-cm) 1 MV)
1-B4@ 3 Clay 190 1,100 150 8.01 220

* ASTM D4327

Severely corrosive sail is also present in the nearby Area 3 project area. Additional corrosivity tests
should be performed during design level exploration to determine levels for concrete and steel
protection.
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5.0 PRELIMINARY RECOMMENDATIONS
5.1 PRELIMINARY GRADING CONSIDERATIONS
5.1.1 Demolition and Site Clearing

The site should be cleared of vegetation, obstructions, including existing abandoned concrete
structures and buried utilities. Existing underground utilities at the site should be identified and
either properly abandoned or relocated. If loose and deleterious materials are present, the
materials should be removed and the area should be backfilled with engineered fill.

5.1.2 Selection of Materials

With the exception of construction debris (wood, brick, asphalt, concrete, metal, etc.), trees, high
organic content soil (soil which contains more than 3 percent organic content by weight), and
environmentally impacted soils (if any), we anticipate the site soil is suitable for use as engineered
fill. Other material and debris, including trees with their root balls, should be removed from the
project site. Imported soil should have a Pl less than 20, with more than 70 percent passing the
No. 200 sieve and less corrosive than site soils.

5.1.3 Fill Compaction

For land planning and cost estimating purposes, the following compaction control requirements
should be anticipated for general fill areas and utility trench backfill:
Test Procedures: ASTM D-1557.

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

Minimum Relative Compaction: Relative compaction 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. In the event that imported fill material is characterized

and following the design level geotechnical report, the recommendations may change with respect
to the soil type.

5.1.4 Graded Slope

Graded slopes along the perimeter of the site are currently planned with an inclination of
2:1 (horizontal:vertical). For preliminary planning, graded slope up to 6 feet high can constructed
at an inclination of 2:1. For higher slope, geogrid reinforcement may be needed to construct a
stable 2:1 slope. Improvements located at the tops of slopes could be subject to minor lateral
movements associated with soil creep.

5.2 PRELIMINARY FOUNDATION CONSIDERATIONS

Major considerations in foundation design for this project are:

e Long-term settlement of Young Bay Mud deposits.
e Liquefaction induced settlement.
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In our opinion, the most effective foundation system for the proposed residential structures is
shallow foundations with consideration of specific ground improvement measures. Deep
foundation (driven piles or drilled piers) system should be considered for heavily loaded structures
such as the bridges and retaining walls above 6 feet high.

TABLE 5.2-1: Foundation Design Options

FOUNDATION FOUNDATION GROUND IMPROVEMENT
OPTION DESCRIPTION OPTION

Shallow Foundation

SUITABLE BUILDING TYPE

A (mat foundation slab) Surcharge Program Single family buildings
Deep Foundation . Bridges and retaining wall
B (driven piles) Not required exceeding 6 feet high
5.3 SHALLOW FOUNDATIONS

Shallow foundations such as post-tensioned mats may be considered for supporting the two to
three story single-family homes after completion of a surcharge program. For preliminary planning
purposes, an allowable foundation bearing capacity of 1,000 psf can be used for shallow
foundations design against dead plus live load combinations. The shallow foundation systems
may be required to withstand differential settlement ranging from ¥z to 2% inches cause by
liquefaction. The total amount of liquefaction-induced settlement will be refined in the design-level
report.

53.1 Surcharge and Wick Drains

Preconsolidation of the Young Bay Mud deposits prior to site development with a surcharge
program can reduce post-construction settlement due to structural load and new fill placed to
raise site grades, Surcharging, if properly performed, will also reduce any down-drag loading on
deep foundations.

A surcharge program would involve the placement of temporary fill, uniformly blanketing
development areas until the Young Bay Mud deposits has been further consolidated as
determined by a site-specific settlement monitoring program. The height of the required surcharge
fill is dependent on the total anticipated civil fill loads and the construction schedule. Wick drains
can be used to increase the rate of consolidation if the durations shown in Table 5.3.1-1 are not
consistent with project schedule.

Estimated surcharge heights, duration and total settlement for the project are presented in
Table 5.3.1-1 for preliminary project planning and budgeting purposes. We assume site grades
will be raise by a maximum of 12 feet to achieve finished grades.

TABLE 5.3.1-1: Preliminary Load-induced Settlement

dETor  Lowppow  ([OTALCONSSUBATION T TMENEEOED 1o menuor
WITHOUT SURCHARGE * 1/2 INCH OR LESS
1 125 psf 0.75 inches 3 months
2 250 psf 1inches 3 months
4 500 psf 2 inches 12 months
6 750 psf 3inches 12 months
8 1000 psf 4 inches 18 months
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TOTAL CONSOLIDATION TIME NEEDED TO REDUCE
%I?\I/(IBLH;”(_)LF PRL(()DI':\ODSFEF\I)DOFAIALL SETTLEMENT IN 30 YEARS RESIDUAL SETTLEMENT TO
WITHOUT SURCHARGE * 1/2 INCH OR LESS
10 1250 psf 4.5 inches 18 months
12 1500 psf 5.5 inches 24 months

*Total settlement presented include 350 psf of building load.

The surcharge height, surcharge duration and wick drain spacing presented in Table 5.3.1-2 may
be considered to shorten the time needed to reduce residual settlement to less than ¥ inch.

TABLE 5.3.1-2: Preliminary Surcharge Duration

*
TOTAL CONSOLIDATION SURCHARGE PROGRAM
HEIGHT OF CIVIL ~ SETTLEMENT WITHOUT  SURCHARGE SURCHARGE WICK DRAINS

FILL SURCHARGE PROGRAM HEIGHT TIME SPACING

(INCHES) (FEET) (MONTHS) (GESICN

10 3 No wick drains
4 2

8 2 5

10 4 No wick drains
6 3

8 6 5

12 6 No wick drains
8 4

12 3 5

15 6 No wicks
10 4.5

12 6 5

15 6 5
12 55

12 6 3

*Surcharge program is intended to reduce post-construction settlement to less than %z inch.

5311 Lightweight Fill

In areas where a surcharge program and associated settlement may conflict with off-site
improvement, such as along the northeast boundary where the railroad is located, consolidation
settlement can be mitigated by removing portions of the existing site soil and replacing them with
lightweight fill. The most cost-effective type of lightweight fill for this site is likely cellular concrete.
Cellular concrete is a mixture of cement, water, and a proprietary foaming agent. The typical total
unit weight of cellular concrete ranges from 20 to 40 pounds per cubic foot (pcf).

5.3.2 Deep Foundations

A foundation system bearing on competent soil below the Young Bay Mud and medium dense
sand can be considered for bridges and retaining walls within the project site. Based on our
experience, driven precast pre-stressed concrete piles, cast-in-drill-hole (CIDH) piles or steel
H-piles may be used to support these heavier structures. Steel piles may not be economical due
to the current cost of steel and cathodic protection or sacrificial thickness necessary due to the
corrosive soil environment. Pile lengths are highly dependent on the structural loads, the
thickness of the Young Bay Mud and variation of driving resistance in the underlying supporting
alluvium soil. The piles will derive their vertical capacity primarily from skin friction within the stiff
soil layers below the existing fill, Young Bay Mud, and medium dense sand. Typically pile
embedment depths in similar subsurface condition ranges from 50 to 70 feet deep for a 50-ton
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capacity. A separate geotechnical exploration is currently underway to provide design-level
foundation recommendations for the Stevenson Boulevard extension bridge.

5.4 FLEXIBLE PAVEMENT DESIGN

We developed the following preliminary pavement sections for Traffic Indices ranging from 5 to 7,
an assumed R-value of 5, and in accordance with the design methods contained in Topic 630 of
Caltrans Highway Design Manual.

TABLE 5.4-1: Preliminary Pavement Sections

TRAFFIC INDEX AC (INCHES) AB (INCHES)
5.0 3.0 10.0
6.0 3.5 12.5
7.0 4.0 16.0

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

We provide the pavement sections above for estimating only. Once the source of fill has been
identified, R-value testing can be performed to optimize the pavement design. We recommend
the Traffic Index and minimum pavement section(s) be confirmed by the Civil Engineer and the
City of San Mateo.

6.0 FUTURE GEOTECHNICAL STUDIES

This report presents preliminary geotechnical findings, conclusions, and recommendations
intended for preliminary planning purposes only. A design-level geotechnical exploration and
assessment should be performed when development plans are finalized. The design-level
exploration should further evaluate the following:

e The potential for liquefaction and volumetric strain.
e The extent of the shallow silty soil within Residential Area B.
e The thickness of compressible soil in proposed development area not explored in this study.

e Specific recommendations for site grading, ground improvement, and the design and
construction of foundations and utilities.

7.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS

This report presents geotechnical recommendations for design of the improvements for
Residential Areas B and C within Sobrato Property Area 4 in Newark, California. 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 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 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.
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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, stockpiled material, and groundwater,
additional costs may be required to complete the project. We recommend that the owner establish
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, flood
potential, 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, 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 ENGEO’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.

We determined the lines designating the interface between layers on the exploration logs using
visual observations. The transition between the materials may be abrupt or gradual. The
exploration logs contain information concerning samples recovered, indications of the presence
of various materials such as clay, sand, silt, rock, existing fill, etc., and observations of
groundwater encountered. The field logs also contain our interpretation of the subsurface
conditions between sample locations. Therefore, the logs contain both factual and interpretative
information. Our recommendations are based on the contents of the final logs, which represent
our interpretation of the field logs.
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FIGURES

FIGURE 1: Vicinity Map

FIGURE 2: Site Plan

FIGURE 3: Regional Geologic Map

FIGURE 4: Regional Faulting and Seismicity Map
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APPENDIX A

EXPLORATION LOGS
(ENGEO, 2018)




KEY TO BORING LOGS

MAJOR TYPES DESCRIPTION

NO. 4 SIEVE SIZE

SANDS WITH OVER SM - Silty sand, sand-silt mixtures

12 % FINES

%8 GRAVELS CLEAN GRAVELS WITH GW - Well graded gravels or gravel-sand mixtures

S MORE THAN HALF LESS THAN 5% FINES GP - Poorly graded gravels or gravel-sand mixtur

ng CI%ALF}&%E,;ATCJA?IN oorly graded gravels or gravel-sa ures
I . . .

SF GM - Silty gravels, gravel-sand and silt mixtures

ne NO. 4 SIEVE SIZE GRAVELS WITH OVER ¥ 9

Souw 12 % FINES GC - Clayey gravels, gravel-sand and clay mixtures
<

835 SANDS :

zz MORE THAN HALF CLEAN SANDS WITH SW - Well graded sands, or gravelly sand mixtures

e

xS COARSE FRACTION LESS THAN 5% FINES | . i

62 'S SMALLER THAN SP - Poorly graded sands or gravelly sand mixtures

L
-

E:

(@]

SC - Clayey sand, sand-clay mixtures

ML - Inorganic silt with low to medium plasticity

0 . . . - .
SILTS AND CLAYS LIQUID LIMIT 80 % OR LESS CL - Inorganic clay with low to medium plasticity

— | OL - Low plasticity organic silts and clays

MH - Elastic silt with high plasticity

THAN #200 SIEVE

SILTS AND CLAYS LIQUID LIMIT GREATER THAN 50 % CH - Fat clay with high plasticity

OH - Highly plastic organic silts and clays

FINE-GRAINED SOILS MORE
THAN HALF OF MAT'L SMALLER

REA
HIGHLY ORGANIC SOILS — | PT - Peat and other highly organic soils

Y
For fine-grained soils with 15 to 29% retained on the #200 sieve, the words "with sand" or "with gravel" (whichever is predominant) are added to the group name.

For fine-grained soil with >30% retained on the #200 sieve, the words "sandy" or "gravelly" (whichever is predominant) are added to the group name.

GRAIN SIZES
U.S. STANDARD SERIES SIEVE SIZE CLEAR SQUARE SIEVE OPENINGS
200 40 i 3/4." 3" 12"
SILTS SAND GRAVEL
AND
CLAYS FINE MEDIUM COARSE FINE COARSE COBBLES | BOULDERS
RELATIVE DENSITY CONSISTENCY
SILTS AND CLAYS STRENGTH*
SANDS AND GRAVELS BLO‘S’VFS,/'T: oot B I
(SPT) VERY SOFT 0-1/4
VERY LOOSE 0-4 SOFT 1/4-1/2
LOOSE 4-10 MEDIUM STIFF 1/2-1
MEDIUM DENSE 10-30 STIFF 1-2
DENSE 30-50 VERY STIFF 2-4
VERY DENSE OVER 50 HARD OVER 4

MOISTURE CONDITION

SAMPLER SYMBOLS DRY Dusty, dry to touch
MOIST isi
Modified California (3" O.D.) sampler W%'? ?/?s?b’?ebfl: teg\c’)v;/tlzlrble water

California (2.5" O.D.) sampler
LINE TYPES
S.P.T. - Split spoon sampler

Solid - Layer Break
Shelby Tube

—————— Dashed - Gradational or approximate layer break
Dames and Moore Piston

GROUND-WATER SYMBOLS

Bag Samples AVA Groundwater level during drilling

A 4 Stabilized groundwater level

Continuous Core

Grab Samples

. EN GEO
(S.P.T.) Number of blows of 140 Ib. hammer falling 30" to drive a 2-inch O.D. (1-3/8 inch I.D.) sampler

* Unconfined compressive strength in tons/sq. ft., asterisk on log means determined by pocket penetrometer Expect Excellence

s @EECIC I I




LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

LOG OF BORING 1-B1

LATITUDE: 37.50871939

LONGITUDE: -122.00490827

Geotechnical Exploration DATE DRILLED: 2/15/2018 LOGGED / REVIEWED BY: B. Hassett / JAF
Sobrato Area 4 - Phase 1 HOLE DEPTH: Approx. 51% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 5 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v oc|E
- - o | 3S|s 5 §
_ 3 8 x| 2|e€o|E |=g|5%|F
g | ¢ |8 DESCRIPTION s sl 5| o |=|2|:8|88|8 |2x|6E| 3
o c |k £ 3| 3 E| E| = |L2(90|=2 S5lge| =
£ S |o E |8 2 | 3|3 | 2|as|e3|= mnalcsl|l £
= = > - (@) 3 o |08 3 >| <& L o|l=g| ©
= Y = 2 o] 2 = = o |HSE| D © Eo ¢
& | @ |§ 2 |5| B |2 |8 |8 |82|53| 25|82 88] 8
a U |0 S |2l o |5 |ala |cB8|=8|ce|BF|SE| &
LEAN CLAY (CL), dark brown, stiff, moist, rootlets and
organics
T LEAN CLAY (CL), gray, hard, moist, 5-15% coarse
grained sand, trace angular gravel, no organics
T 32 +45*| PP
T Gray mottled with yellowish brown, increase in silt content,
trace sand
5—0
15 2" PP
Gray mottled with dark brown, lense of clayey fine grained
sand
+ VA
-T— 34 91 926 uu
Medium stiff, grades siltier 10 0.75*| pp
0V—— 5 g ——————————— —— —— —— — —— — — —
S FAT CLAY (CH), grayish green, soft, wet [YOUNG BAY [/
MUD] 34 89
7 0.5* | PP
Soft, medium to high plasticity /
15 —— -10
4 48 71
4 L1 340* TV
| 7
SILT (ML), grayish green, stiff, wet, some fine grained
sand 35 90
20 —— -15




Expect Excellence

LATITUDE: 37.50871939

LONGITUDE

LOG OF BORING 1-B1

: -122.00490827

Geotechnical Exploration
Sobrato Area 4 - Phase 1

DATE DRILLED: 2/15/2018

HOLE DEPTH: Approx. 517 ft.

LOGGED / REVIEWED BY
DRILLING CONTRACTOR

: B. Hassett / JAF
: Pitcher Drilling

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 5 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
) oc| 2
3| . g8s|lsc| &
5| & : 5| 2|82 |5E|5F| ¢
g |t |8 DESCRIPTION s |s| £ |<|=]|28|e8|85|2 |25|aE| B
[T = Qo > 5 IS § - 5|0 [} ; O |9 o =
S (0] = > c & = Q| 0
£ S |o E |8] 9 S| 3| 2|ss|e3| = mnalcsl|l £
= =2 > - O o C |03 3> £ L 0|l=8| O
< © Q| () @ il = = s |HS| D @ S <
g 2| e |S| 2| 5|2 2|82\8825(83|88 ¢
a U o S || @ |S|a|a |cf|SE€|aS|BE|SE| h
SILT (ML), grayish green, stiff, wet, some fine grained
sand
-T— 863 Lvs
-— 1* | PP
25 — -20 27 100
-T— 26 23 3 94
| POORLY GRADED SAND (SP), olive brown, medium
T dense, wet, medium grained sand, less than 5% fines,
5-15% subrounded gravel
30
30 —— -25
T 22
T Increase in gravel content, taking of some rotary wash fluid
35 —/— -30 - -
CLAYEY GRAVEL (GC), medium dense, wet, fine to
coarse grained sand, 15-20% fines content, 5-10% sand 20
T | POORLY GRADED GRAVEL (GP), medium dense, wet, P s
subangular to subrouned, with medium to coarse grained )" G Q
4 sand o 0
cQ O
560 q
1 D6
i 00 O 28
560 q
40 —— -35 p—




LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

ENGEO

Expect Excellence

LOG OF BORING 1-B1

LATITUDE: 37.50871939

LONGITUDE: -122.00490827

Geotechnical Exploration
Sobrato Area 4 - Phase 1

DATE DRILLED: 2/15/2018
HOLE DEPTH: Approx. 517 ft.

LOGGED / REVIEWED BY: B. Hassett / JAF
DRILLING CONTRACTOR: Pitcher Drilling

Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 5 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits =
§ %C £ [0}
KT al|l£c| 2
3 5 s | 2|82z |=g|53|F
g | ¢ |§ DESCRIPTION s lsl S| o] =]28|=5|5E8 |2%8|5E) 3
L c |& s [z| S| E|E| Z|L8=2|92|3 |85|ge| *~
c | & E |8 3|5 |3 | z|s5s|ezlz |Balfs| s
=12 | a |5l S lzlele|odlzz5 |s8|€8| B
A 518 5|3 8|7 21|85 25|88 58]
c .o ° 2 =
e | a |3} S |=l> | S|lalal|E8|s8|Se|aF |58 3
POORLY GRADED GRAVEL (GP), medium dense, wet, 28 6
subangular to subrouned, with medium to coarse grained
4 sand
30-40% sand, 5-10% fines
45 —— -
40 Dense
32
50 —— -45
Coarse gravel
24

CLAYEY SAND (SC), olive brown, medium dense, wet,
fine to medium grained sands, 10-15% fines content

Boring terminated at an approximate depth of 5174 feet
below existing grade. Groundwater was encountered at the
time of drilling at approximately 7 feet below existing grade.




LOG OF BORING 1-B2

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

LATITUDE: 37.50656875 LONGITUDE: -122.0033853
Geotechnical Exploration DATE DRILLED: 2/15/2018 LOGGED / REVIEWED BY: B. Hassett / JAF
Sobrato Area 4 - Phase 1 HOLE DEPTH: Approx. 51% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 5 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
) oc| 2
N - 3| . a8 £5 §
3 S x| s|8=|E |=E|8%| F
2 e § DESCRIPTION s |5 %— < | =| 2 |:§ S5l 8 22|5E| B
w c |F = P 3 £ S Z |go Og|= gs 8o | k&
£ S |o E |Q| 2 | 3| F | 2|ss5(e3|=2 |belgsl| s
= ® |2 a |5 Q12| L|E|9g|225 S5olEs| 2
g 2 | o |8| 2| 3|5 g|82\3225(83|) ¢
a oo S 2]l @ |3|lalal|id|SE|ce|aE|S5E| @
LEAN CLAY (CL), dark brown, stiff, moist, rootlets and
organics, trace sand
] | LEAN CLAY (CL), gray mottled with yellowish brown,
medium stiff, moist, 30-35% fine grained sand, less than
- 5% gravel 38 | 20 | 18 29 | o4 0.64 | UC
26 35 | PP
5 p—
14
Stiff
] v|
] Gray mottled with dark brown, wet, 5-10% sand
0V —— 5 g ————————————— ———— — ——— —
FAT CLAY (CH), grayish green, soft, wet [YOUNG BAY 7
MUD] 8 1* PP
— 39 | 83 uu
Grayish green mottled with yellowish brown, medium
plasticity
15 — 54 | 69
ORGANIC SILT (OH), dark brownish black, soft, wet AN 329 | 249 | 80 202
] | SILT (ML), grayish green, medium stiff, wet, some fine
grained sand
:I: 23 | 105
20 —




ENGEO LOG OF BORING 1-B2

Expect Excellence LATITUDE: 37.50656875 LONGITUDE: -122.0033853
Geotechnical Exploration DATE DRILLED: 2/15/2018 LOGGED / REVIEWED BY: B. Hassett / JAF
Sobrato Area 4 - Phase 1 HOLE DEPTH: Approx. 51% ft. DRILLING CONTRACTOR: Pitcher Drilling

Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 5 ft. HAMMER TYPE: 140 Ib. Auto Trip

Atterberg Limits

T <
K 3.8
ko) ko] 2 S = =®
R g 5| 2|22(5 |8
=] T £
g | C DESCRIPTION s sl .| =|2 8|58 |o%
w = 8 >| S = IS = |825|O0F| = Qo=
c [} 3 S = > |E & = Q

c € o) 5 — = Sl032| =
£ o - ] = Rz | = n Q
= > - (&] o S |Og|3 > < L ©
< ] n o] kel = S oo |5 2 T o
=¥ > > | = 2 = 17] n |[§a|@o ol oZB
o) k) o o ke k=3 © 8 | ceo|Qs E‘g c 0
=] w ] = o | o o |t |2 aZ|(ni

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

SILT (ML), grayish green, medium stiff, wet, some fine
grained sand

POORLY GRADED SAND (SP), brown, medium dense,
wet, fine to medium grained sand, 5-10% clay fines, some
clayey sand seams

51
25 —— -
20 with 30-40% subrounded gravel, dense
T 40
30 —— -25
T 25
1T | POORLY GRADED GRAVEL (GP), brown, dense, wet,
subrounded, fine to coarse grained sand
35 —— -30
42
40 —— -35

Unconfined Strength (tsf)

*field approximation
Strength Test Type




ENGEO LOG OF BORING 1-B2

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

Expect Excellence LATITUDE: 37.50656875 LONGITUDE: -122.0033853
Geotechnical Exploration DATE DRILLED: 2/15/2018 LOGGED / REVIEWED BY: B. Hassett / JAF
Sobrato Area 4 - Phase 1 HOLE DEPTH: Approx. 51% ft. DRILLING CONTRACTOR: Pitcher Drilling

Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 5 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
) oc| 2
- - 3| d9|s 5 g

5 3 8 x| gl8o|2 |=E|8%| ¢
g | L8 DESCRIPTION s 8| 5 |=|=|2|:8|55/8 |23|5E] B
e = = 2 |13 3| E|E|=|22(9¢ = |8&lsg|
k= o » §, — Q - - 2 |ss 93-‘5 nalcg| £
£ T |2 s S l2|e|2|%¢l22S5 |53|ES| ®
g 2 |5 e 8| 5|2 %|%8|82\55 25|83 |53| 2
a} U o S |2l m|3lala|cd|(SE|ce|nE|S5E| &

POORLY GRADED GRAVEL (GP), brown, dense, wet,

subrounded, fine to coarse grained sand

T Sand seam, medium grained sand
45 —— 40
34

LEAN CLAY (CL), pale olive mottled with grayish brown,

very stiff, wet
50 —— -45

30

Boring terminated at an approximate depth of 5174 feet
below existing grade. Groundwater was encountered at the
time of drilling at approximately 8% feet below existing
grade.




LOG OF BORING 1-B3

LATITUDE: 37.501384

LONGITUDE: -122.002189

Geotechnical Exploration
Sobrato Area 4 - Phase 1

DATE DRILLED: 2/28/2018
HOLE DEPTH: Approx. 54 ft.

LOGGED / REVIEWED BY
DRILLING CONTRACTOR

: B. Hassett / JAF
: Pitcher Drilling

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 1 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v oc|E
3 = 2| 8slgs| &
8 3 x| g|8o|E |sg|5%]| F
5 © - ce| -2 == D
gt |8 DESCRIPTION s le| £ = || 253|352 |B3lsc|®
5 |'s € | 3 E | 3 > |E2|0 2 54a(382
£ S |o E |4 o | 3| 3| & |ag|e3| = mnalcsl|l £
s | 5 |2 |5 Q=2 8| LS8 225 |58|€8| D
g 2 | o |8| 2| 3|5 g|82\3225(83|) ¢
a o |® S |Z|m|S|a|a |c8S8|5e|nE|5F| B
LEAN CLAY (CL), dark brown, moist, with organics and
rootlets, <56% sand
70 | LEAN CLAY (CL), pale olive mottled with gray, stiff, moist,
<5% gravel
5 —_—
12
1 5 27 | 99 14 | UC
10— g ——————————————— — — — —
FAT CLAY (CH), grayish green, medium stiff, moist, <5% 7
sand [YOUNG BAY MUD] 6
- — - 500* TV
10 Soft /
-T— 30 93 601 uu
-T— 36 87
800" TV
15 Dark gray organic layer from 14.5 to 15 feet
-— -15
T | LEAN CLAY (CL), pale olive, medium stiff, moist, 5 to 10%
sand, <5% gravel
No recovery
20




GEO LOG OF BORING 1-B3

Expect Excellence LATITUDE: 37.501384 LONGITUDE: -122.002189

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

Geotechnical Exploration DATE DRILLED: 2/28/2018 LOGGED / REVIEWED BY: B. Hassett / JAF
Sobrato Area 4 - Phase 1 HOLE DEPTH: Approx. 54 ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 1 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v o |2
.5 - 8.-5 £c g
3 3 x ols |2 cg2e| F
3| S |3 DESCRIPTION L S |.8|5El2 |B%|2E| 3
) £ | g 5 |T| = = | 2| B | 352 2x|a%| 3
e = = 2 |13 3| E|E|=|22(9¢ = |8&lsg|
£ S |o E 2| 83|32 | £1(85|82| |ngleg| €
£ | 8 |9 3 lel S l2lg|2|08l2gS5_|s3|E8| ®
g 2 |5 e 8| 5|2 %|%8|82\55 25|83 |53| 2
a} U | S |2l m|3lala|cd|ZE|ce|nE|S5E| b
LEAN CLAY (CL), pale olive, medium stiff, moist, 5 to 10%
sand, <5% gravel
-— -20 HH 2085
-T— 87 22 102
700*
25 —|—
+-25
T Mottled with light yellowish brown, stiff
22
-T— 20 112 [1600*
30 ——
+ -30
3 27 100 | 480*
Medium stiff
35 —|—
+-35
40 ——




LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

GEO

Expect Excellence

LOG OF BORING 1-B3

LATITUDE: 37.501384

LONGITUDE: -122.002189

Geotechnical Exploration DATE DRILLED: 2/28/2018 LOGGED / REVIEWED BY: B. Hassett / JAF
Sobrato Area 4 - Phase 1 HOLE DEPTH: Approx. 54 ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 1 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v oc|E
- - 3| 88|s = 3
3 S x| 2le=lg |=E8|55| F
g “E- § DESCRIPTION s |® UE' = | =2 g% §§, © gg BE| B
e = = 2 |13 3| E|E|=|22(9¢ = |8&lsg|
£ S |o E |3 313 |2 | 235|823z |meleg| £
< % |2 & |l Q2| e|lL|%¢2z5 |53|Es| 2
g 2 |5 e 8| 5|2 %|%8|82\55 25|83 |53| 2
a} U | S |2l m|3lala|cd|ZE|ce|nE|S5E| b
LEAN CLAY (CL), pale olive, medium stiff, moist, 5 to 10%
sand, <5% gravel
T 0 | SANDY SILT (ML), pale olive, medium stiff, moist
T Silty, with fine-grained sand
12
+ 28 | 98 1 | PP
45 ——
+ -45
1T | LEAN CLAY (CL), pale olive, medium stiff, moist, 5 to 10%
sand
50 ——
T 0 Brown, very stiff
38
T 3* | PP
T 25

Boring terminated at an approximate depth of 54 feet
below existing grade. No groundwater data was obtained.




LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

LOG OF BORING 1-B4

LATITUDE: 37.501511 LONGITUDE: -122.005466
Geotechnical Exploration DATE DRILLED: 2/27/2018 LOGGED / REVIEWED BY: B. Hassett / JAF
Sobrato Area 4 - Phase 1 HOLE DEPTH: Approx. 51% ft. DRILLING CONTRACTOR: Pitcher Drilling

Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 1 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v oc|E
3. 28|s<c| &

g | ¢ |8 DESCRIPTION o el £« | 2| 2|e5|558 |23l55] 3

e = = 2 |13 3| E|E|=|22(9¢ = |8&lsg|

£ S |o E |8] 9 S| 3| 2|as|e3| = mnalcsl|l £

L2 |e > —| O [2) c |O%|5>| 5 LO|E8| ©
= Y = 2 o] 2 = = o |HSE| D © Eo ¢

& | 3 |& e |s| B | 2| 8|8 |85183|25|28|83) &

a} U | S |2l m|3lala|cd|ZE|ce|nE|S5E| b

LEAN CLAY (CL), dark brown, moist, with organics and
seasonal grass
T | LEAN CLAY (CL), light brown, stiff, moist, <5% sand
14
-+ 15| PP
5 —_
Grades to gray mottled with light yellowish brown 12
+ -5 28 | o7 2 | PP
1 ! 32 | 92 067 | UC
0 Medium stiff ’
FAT CLAY (CH), grayish green, soft, wet, <5% sand 7
[YOUNG BAY MUD]
i _10 /
6
-— 37 87 0.5 | PP
15 —— -
1 s . _ /
SILT WITH SAND (ML), grayish green, medium stiff, wet, 27 | 100
20-25% sand 28 | 20 | 8 | 80
1T | CLAYEY SAND (SC), grayish green, wet
20—+ | F-——————————— - e




ENGEO

Expect Excellence

LONGITUDE

LOG OF BORING 1-B4

LATITUDE: 37.501511

1 -122.005466

Geotechnical Exploration
Sobrato Area 4 - Phase 1

DATE DRILLED: 2/27/2018
HOLE DEPTH: Approx. 517 ft.

LOGGED / REVIEWED BY
DRILLING CONTRACTOR

: B. Hassett / JAF
: Pitcher Drilling

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 1 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v oc|E
3 = 2. 8slgs| &
8 3 5| g|e8=2|E |s8|58| ¢
5 © - ce| -2 == D
L DESCRIPTION s ls| £ |=]z2|2|58|85/8 |B5|a5| E
c L ) 3 £ 5 > |2 2 55|82
£ S |o E 1S R | 3|3 | &|35|L3|= |ba|l2g| £
s | 5 |2 |5 Q=2 8| LS8 225 |58|€8| D
g 2| o |8| 2| 3|5 g|82\3225(83|) ¢
a o |5 S |2l m|S|a|a 8|85 |hE|SFE| B
SILTY SAND (SM), grayish green mottled with brown,
medium dense, wet, 40-45% fines
-— -20 19 | 111
25 —|
21
-T— -25
40
T 15
30 | . .
Medium-grained subrounded gravel from 30 to 30.5 feet
LEAN CLAY (CL), light yellowish brown, very stiff, moist, 26
- -30 10-15% sand, 5-10% subrounded gravel
35 ——
SILT (ML), light yellowish brown, stiff, wet, 10-15% sand 18
- - 30 21 9 25 103 1.5 | PP
40 ——




LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 1-B1 AND 1-B2.GPJ ENGEO INC.GDT 4/3/18

GEO

Expect Excellence

LOG OF BORING 1-B4

LATITUDE: 37.501511

LONGITUDE: -122.005466

Geotechnical Exploration
Sobrato Area 4 - Phase 1
Newark, CA
12165.000.002

DATE DRILLED: 2/27/2018
HOLE DEPTH: Approx. 51% ft.
HOLE DIAMETER: 5.0 in.
SURF ELEV (NGVD29): Approx. 1 ft.

LOGGED / REVIEWED BY
DRILLING CONTRACTOR
DRILLING METHOD
HAMMER TYPE

: B. Hassett / JAF
: Pitcher Drilling
: Mud Rotary

: 140 Ib. Auto Trip

Atterberg Limits

5 ~.|8
G— Ry
3| . 8.-5 cc| &
- = 7 - —5| 0 >
k: 8 5| 2|82|5 |gE|8| ¢
g | ¢ |8 DESCRIPTION s 3| £ |=|2|2|:58|35|8 |23]55| B
< | 5% 18 3|5|S|2|58[ed 2 |55/25| %
= = |38 > o o S |0g |3 > &£ LO|EZ| D
< Q| kel = = = c
= g |e ‘Q, % 2 = 7] ®» | 48| 2T ic So|gz| &
) Q@ @ o o Koy © < S |8y ‘—8 cQ|lco =
[a] u o J |2l m | J]la | ||| al|BnE|(SF| b
LEAN CLAY (CL), light yellowish brown mottled with
yellowish red, stiff, moist, <56% sand 19
-— -40 1 | PP
45 ——
24
-+— -45 27 100 1.5 | PP
50 ——
35
-T— -50 25| PP

Grades to gray, very stiff

Boring terminated at an approximate depth of 51%% feet
below existing grade. No groundwater data was obtained.
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CORNERSTONE EARTH GROUP - CORNERSTONE GDT - 6/9/08 11:14 - P IDRAFTINGVGINT FILESY118-3-3 NEWARK AREAS 3 AND 4 EIR STUDY .GPJ

E CORNERSTONE
s EARTH GROUP

DATE STARTED _7/23/07 DATE COMPLETED _7/23/07
DRILLING CONTRACTOR_EGI

DRILLING METHOD _8" HSA

LOGGED BY _JRD

BORING NUMBER EB-1
2

PAGE 1 OF

PROJECT NAME _Newark Areas 3 and 4 EIR Study
PROJECT NUMBER _118-3-3
PROJECT LOCATION Newark, Stevenson Boulavard

————— e ———
GROUND ELEVATION_6 FT +/- BORING DEPTH 45 fL.
LATITUDE _37°30'17 838" LONGITUDE _-123"59'54.564"
GROUND WATER LEVELS:

¥ AT TIME OF DRILLING_Z20 it.

NOTES ¥ AT END OF DRILLING_Not Encountered
Thialog.a a part i o *;!;‘mmﬂﬁm e eriouid el el el - " & ® @ UNBRAINED SHEAR STRENGTH,
= axploralon. el ine e of dring Subsurtace conddons may drier el other E_ i £ & % = fest
£ g | [loctiomand may change o (v ocaton wih ime The desaipion prosoriedna | 35 1, 3 o] o @4 | O HAND PENETROMETER
6 = a m hcain of BClusl coNaLons 0l lypes may g2 @3 l-él 5% z 3%
= E |2 |bowd g §'3 25 | 88 > a2 | & TorvANe
s b5 gg 2 | 3 4 S %% | @ UNCONFINED COMPRESSION
@ ] g E E 2 E% A UNCONSOLIDATED-UNDRAINED
- _ DESCRIPTION z g & - 10 20 30 40 50
W77/ sitty Chay (CH)
1l 7 / very stiff, moist, dark gray. trace fine sand, v
u - / some light gray mottling 2 A MC-1 401 23
| _% ]
H _/ 29 v me-28| 104 21 DO
A color change to motiled brown and gray =
" P Siyemyeh T T T T T 13 Mucw] o | 20
g 5 / stiff, moist, blue-gray and brown, trace roots, A
i 4 % moderate plasticity I
| % v
7 Mc< | 80 40 4 O
| 10% A
d u% 9 Em.m 85 33 O
4 151 %
EZ '%/ 13 Emcm 95 27 NO
0T O Sy Sana oM T~
g ) loose to medium dense, wet, gray, fine to
o medium sand
L 8 X SPT-7 25 48
ol 26 Xspm 25 31
i HER 18 [O) e
1l 4 with occasional sandy silt seams,
i -[-1:1 approximately 1 to 2 inches thick " Z = 2 %
260 PHTSiyGravei o)
s -.; C% dense, wel, gray, subrounded
(=
Al 1h5 26 Zspr-m 8 8
-20.0- 35<-1M9
Continued Next Page




BORING NUMBER EB-1

CORNERSTONE
= 5 E A R T H G R o U P PROJECT NAME_Newark Areas 3 and 4 EIR Sludy
PROJECT NUMBER _118-3-3
PROJECT LOCATION_Newark, Stevenson Boulevard
E’:m :'%':":, ofa mﬂﬂ ?nﬁm Eanth Grg?’. ;rﬁ;;:m ol j?,,‘{,""’ 5 & . ;?_ # o UNDRAINED ST(SEPR STRENGTH,
= - i A G i b L Bl 2 i w i 7Y | O HaND PENETROMETER
z = g | smoidicabon of scus condtons d T 204 types may < @3 w 55 g g
e £ | g |pew g| 22 E'g g8 g L2 | A TORVANE
% % & ES GE,E Z E% 3] uz.I§ @ UNCONFINED COMPRESSION
@ 33 k‘s z = '% Eg A UNCONSOLIDATED-UNDRAINED
: 2 TRIAXIAL
004 DESCRIPTION 2 = ° £ g B 10 20 30 40 50
2907 35U Siity Gravel (GM)
s —)"CE dense, wet, gray, subrounded
(s
b
= e C>:|
1 A
b 3 i 17 SPT-11 1] L]
1 404,[A3
i _JCEE 39 SPT-12
| PpHM Y
R G L |
3GSRl| 7| Silty Clay (€D)
A i / very stiff, moist, brown and gray mottled,
é moderate plasticity 41 MC-13
glialpse Bottom of Boring at 45.0 feet.
- 50_.
- 55_
~ 60.—
- 65_.
~ 70_
— 75...

CORNERSTONE EARTH GROUP - CORNERSTONE.GDT - 6/9/08 11:14 - PADRAFTINGIGINT FILES1118-3-3 NEWARK AREAS 3 AND 4 EIR STUDY.GPJ




BORING NUMBER EB-2

—_
1

-30.0

1~ Siity Clay (CL)

medium stiff, moist, olive-brown, with gray
mollles, trace fine sand, moderate plasticity

" color change lo olive-gray, some brown
mottles

1 Silty Clay (CH)

sofi to medium stiff, moist, blue-gray, trace
roots

Sandy Silt (ML)

soft, wet, blue-gray, fine to medium sand

Siity Clay (CH) ~ T
very sliff, wet, blue-gray with brown mottles,
some fine sand, moderate plasticity

35

AN

SiftyClay(cLy ~ T T
medium stiff to stiff, wet, brown, some fine
sand

Continued Next Page

CORNERSTONE
= PROJECT NAME _Newark Areas 3 and 4 EIR Sludy
s EARTH GROUP
PROJECT NUMBER _118-3-3
PROJECT LOCATION_Newark, Stevenson Boulevard
DATE STARTED _7/24/07 DATE COMPLETED_7/24/Q7 GROUND ELEVATION 5 FT +/- BORING DEPTH _40 L
DRILLING CONTRACTOR_EGI LATITUDE _37°30'11.8584" LONGITUDE _-122°0'6.9012"
DRILLING METHOD 8" HSA GROUND WATER LEVELS:
LOGGED BY _JRD gAT TIME OF DRILLING 15 fl.
NOTES !AT END OF DRILLING_Not Encountered
Ln: 'f;u& 2.:5: ofn r:p:tﬁgh mm E;rgn‘c;n;% ﬁﬂuu::w‘: nol :I: .:md 5 x . ; ® "z" UNDRAINED SP:‘ISE;RR STRENGTH,
g =111 %au "«‘""x“”“m mmm:u?e n,e'x!.’:m:,&":;m. 'E‘g mg o % g gg ()} HAND PENETROMETER
= P on of Bclust cond ed 5 £ 1]
2 z % be graciua’ i oy ;g Eu gu 55_ B2 | A TORVANE
s % & P} ;f-g E z" Eg 5] ﬁg @ UNCONFINED COMPRESSION
@ g=| ¢ | & g '% £2 | a UNCONSOLIDATED-UINDRAINED
i 7]
e DESCRIPTION ol gl = | ° 10 20 30 40 sp
’ y Silty Clay (CH)
1 stiff, moist, black, trace fine sand, high
A plaslicity, upper 12 inches loose
25 I Sitycaycny T~
| stiff, moist, dark gray , moderate to high 14 mc-2a| 100 25 ®
plasticity, some carbonate nodules
004 S5HA =

MC:28 87

MCA( B7 32

MC-5 88

mC-BAl 101 24 72

MC.7A| 109 21 63

27 mcsal 111 19 A0

25

IS n © = w0 b
> <> 4D <H> <H> <> <> <> <> <l
&
2
%
] )
O

MC-5A )]

11 Ew:-ma 109 20 O

19 MC-11 O

> <

CORNERSTONE EARTH GROUP - CORNERSTONE.GDT - 6/8/08 11-14 - PADRAFTING\GINT FILES\118-3-3 NEWARK AREAS 3 AND 4 EIR STUDY.GPJ
L]
-
[=2]
[=]
1




CORNERSTONE EARTH GROUP - CORNERSTONE . GDT - 6/8/08 11:14 - PADRAFTINGIGINT FILES\118-3-3 NEWARK AREAS 3 AND 4 EIR STUDY.GPJ

BORING NUMBER EB-2

CORNERSTONE
= PROJECT NAME Newark Areas 3 and 4 EIR Sludy
s EARTH GROUP
PROJECT NUMBER _118-3-3
PROJECT LOCATION_ Newark, Slevenson Boulevard
I.f".‘.’.“:" E’E;‘E W %mm%g ;?.ugy i shod ol be oo 5 @ - ; ® 9 UNDRAINED splamefm STRENGTH,
s = 5 %%wﬁm;ﬁfm“m?&%m%m 85l 42 | € E.'E ol Z% | O HAND PENETROMETER
= el aof o v " (=) e}
= z % be gradio sotypeamey §§ gg E§ 58 ’,5__ Eg /A TORVANE
: E & %’g Eﬁ z ¢ G uzdg @ UNCONFINED GOMPRESSION
@ g2 B |3 e '% £2 | a UNCONSOLIDATED-UNDRAINED
-30.04 35 DESCRIPTION . | g8 |*® 10 30 40 50
) “ V74 Silty Clay (CL)

. . / medium stiff to stiff, wet, brown, some fine

i ] % sand

- -% {no recovery with MC, sampled with SPT to 0T
504 404 j recover disturbed sample}) 19 SPT-12

) Bottom of Boring at 40.0 feet.
4 454
| . -

< 504

- 55_.

- 60_

4 B54

- 70_

[ . A
- 75—.




CORNERSTONE EARTH GROUP - CORNERSTONE.GDT - B/9/0B 11:14 - PA\DRAFTING\GINT FILES\ 18-3-3 NEWARK AREAS 3 AND 4 EIR STUDY GPJ

CORNERSTONE

E! EARTH GROUP

DATE STARTED _7/23/07
DRILLING CONTRACTOR_EGI
DRILLING METHOD _8" HSA
LOGGED BY _JRD

DATE COMPLETED_7/23/07

BORING NUMBER EB-3

PAGE 1 OF 2

PROJECT NAME _Newark Areas 3 and 4 EIR Sludy

PROJECT NUMBER _118-3-3

PROJECT LOCATION _Newark, Stevenson Boulevard

GROUND ELEVATION_2 FT +/- BORING DEPTH _40 ft.
LATITUDE _37°29'58.7364" LONGITUDE _-123°59'57.3108"
GROUND WATER LEVELS:

Y. AT TIME OF DRILLING_15 fi

NOTES !AT END OF DRILLING _4 fi.
That og:a 6 081t ol rpert y Eed:n“m E;ﬁ‘..‘i"?.,‘?;.:“ﬂ.:m ool g « £ ; ® 9 UNDRAINED SI-I:EEAR STRENGTH,
g - i oy mhmmﬂ'{'rf- iocalion TR rm’f.‘:’.'é.“;f;:% na 3 - [l i Q 5% | O HAND PENETROMETER
F = = it of actual d T 0 1ypes may 21 93 w gz s g&l
S T | B |eegmd gl 22 | 3y 8 s 8 | A TORVANE
4 i 2e| &2 EY | 2u E L8
E g3 EE F& = iz 3] & @ UNCONFINED COMPRESSION
] go & E & 'cé') 5% A ¥g&2ﬁounmenuunm~sn
554 < DESCRIPTION e el @ 1% 1710"55 30 a0 5o
: Silty Clay (CL) [Fill]
1 9 stiff, moist, brown-gray, trace sand v
g & 22 M1 'S
A
10 SityCeyel ~ """~ v
Y sliff, moist, dark gray, high plasticity, some 14 puan( &5 | 30 @
4 5 carbonate nodules |
i 10 I MCaAl 122 25 A O
i cclor change o light gray with brown mottles I
6.0 CSityClay (6H) T T T
T . / medium stiff to stiff, moist, blue-gray, some 6 M Mc+4A| 94 29 A )]
4 104 / brown moitling, trace organics A
1l “% ST-5 f
o A % clayey sand seam from 12 1/2 feet to 13 feet 5 A 28 A
¥ 15~¢ st 70
7 ‘% 15 mcsa| 105 23 18 A @
=1} 20 /
-19 5- ] A ——————————————————————
i “a ¥ Silty Clay (CL)
1 [ — / stiff, moist, brown, trace fine sand, moderate
/ plasticity
| 7] T / 22 MC-0A O
4 254 %
| . —% 16 w108 | 20 O
3 30-%
d -% color change to olive-brown with some black
4 staining 25 c-14 101 25 )]
-33.04 35+
Continued Next Page




CORNERSTONE
EARTH GROUP

BORING NUMBER EB-3
2 OF 2

PAGE

PROJECT NAME _Newark Areas 3 and 4 EIR Sludy

. PROJECT NUMBER _118-3-3
PROJECT LOCATION_Newark, Slevenson Boulevard
::.:m m ') rcpo: %yh mmsgﬂs'% ﬂ“&- umq Dr:‘:l :la h:scd g & . ; ] o UNDRAINED sr:E;AR STRENGTH,
g z | . mﬁm“xﬁfm.mmm Tha “;:-‘;m;":.:'m.u E'g‘ we é “E‘ E gE (' HAND PENETROMETER
= bwee L S0 ) = ju] —
& |z |8 |xe = |8a| 52 | Bs | BB | £ | 2 |a rowe
s - A _gg % 4 2 g% G Z& | @ UNCONFINED COMPRESSION
& =2 s o B ’u53 Eg A #Jg&gﬁmnmsuunomnen
-33.04 35 DESCRIPTION s i i 5 ¢ * 10 20 30 40 50
’ v/ Silty Clay (CL)
1 7 / stiff, moist, brown, trace fine sand, moderate
4 4 % plasticity
4 // }22 clayey sand seam at 38.5 feet to 38.8 - Emu o
-38.0- 404

|

45

754

Bottom of Boring at 40.0 feet.

CORNERSTONE EARTH GROUP - CORNERSTONE GDT - 6/9/08 11.14 - PADRAFTING\GINT FILES\118-3-3 NEWARK AREAS 3 AND 4 EIR STUDY.GPJ




CORNERSTONE

E! EARTH GROUP

DATE STARTED _7/23/07
DRILLING CONTRACTOR_EGI

DATE COMPLETED_7/23/07

BORING NUMBER EB-4

PAGE 1 OF 2

PROJECT NAME _Newark Areas 3 and 4 EIR Study

PROJECT NUMBER _118-3-3

PROJECT LOCATION_Newark, Slevenson Boulevard

GROUND ELEVATION 3FT+- = BORINGDEPTH 4650
LATITUDE _37°30'9.108" LONGITUDE _-123°59'41.2836"

DRILLING METHOD _8" HSA GROUND WATER LEVELS:
LCGGED BY _JRD 2 AT TIME OF DRILLING_15 ft.
NOTES ¥ AT END OF DRILLING _Not Encountered
1.:: log s eper ofa cepor by mﬁm E;r‘l;‘!m ﬁ% and m:houd nal ;eu:ed g x . i?- ® e UNDRAINED SI-SAR STRENGTH,
= expaoraton B tha bme of drilng Subaurisss condibons may differ i olbar N = ] £z
=) — iocalons.and maty hange #i i lcaton wilh bmaThe descplon presenisd s & 3 3 o B u in> {0 HAND PENETROMETER
z € | & |urat f Actusl condh d T batwnon sal lypas may 21 @5 io gz z Qi
e z % be gradua: gl g% E & Eg s S5 | A ToRvane
b= =
: g | & §§ % Z g™ | 3¥ g é 8 @ UNCONFINED COMPRESSION
& 3 o 2 o g2 UNCONSOLIDATED-UNDRAINED
E E & 2 3 WA TRiAXIAL
3.0 0 DESCRIPTION g 10 20 30 40 5.0
' V 4 Clayey Sand (SC) [Fill]
177 WA medium dense, moist, brown, fine to medium A
- 7 \sand, somegravel | 28 PQren 103 10 O
i Silty Clay {CH)
| very stiff to hard, moisl, black, trace fine sand, 29 wea| 108 13 O
45 (/¢ Nghplasticty -
"1 5 ’// Silty Clay (CL)
il stiff, moist, olive brown and gray mottled, 12 Mc-ax| 103 24 Al O
maoderate plasticity, some carbonate nodules
I becomes soft, some organics 8 MC4A| B3 37 &
- 10
i 815 ar A
| gl
_ 1 7/ -0 -7 31 O
msz 7/ Siity Clay (CH)
15 scft, wet, dark gray to clive gray, high
i plasticity, some sand 4 wor | 96 28 O
*h 7 “SandyClay{cl) T~
l medium sliff to stiff, wet, olive-brown, fine to 6 weal 103 23 AD
4 20 medium sand
| i
i 19 E Mc-sa| 108 20 14 O
—4 25
4 13 Emc-wat 108 21 )]
1 30
-32.0- 35 /A
Continued Next Page
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CORNERSTONE
EARTH GROUP

BORING NUMBER EB-4

PAGE 2 OF 2

PROJECT NAME Newark Areas 3 and 4 EIR Study

u PROJECT NUMBER _118-3-3
PROJECT LOCATION_Newark, Stevenson Boulevard
e [ | g | . | S| * | g | Uornespwsmeen
= axploeston Al the bme of driting Subsuriace coatons may difer & othes _ w T Z »d Z 2
5 = . mlq_mandmﬁ:mumi mmw!.l:ll{_m T}nm:mnnnpnlslumadul 3 n= % £ s g% (O HAND PENETROMETER
Q - S be gradus’ U 5| 42 3 3 £ &
E = E g& Lo ED :8 r :'g £\ TORVANE
& g | g 2 £ § Ed 5 E%’ =] & @ UNCONEINED COMPRESSION
o 53 '!'E‘ % E g %E A YISONSOLIDATED-UNDRAINED
> x 5
32.0- DESCRIPTION Z 2 a > 10 20 30 40 50
325 SiitySand(SM) T T~
i loose, wet, brown, fine to medium sand 1 14 103 22 38
360 Btcoee—m i ———
% Silty Clay (CL) 13 g mc-12
- 404 / medium stiff to stiff, wet, brown, trace fine
4 4 % sand
T _% 9 MC-13
- 454 / .
| | // 3 inch clayey sand seam at 44 1/2 feet 8 — 0O
435 Z

75+

Bottom of Boring at 46.5 feet.
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- B/G/08 11.08 - PADRAFTING\GINT FILES\102-4-1 NEWARK AREA 3 AND 4.GPJ

CORNERSTONE EARTH GROUP - CORNERSTONE GDY

DATE STARTED _4/25/08

CORNERSTONE
EARTH GROUP

DATE COMPLETED _4/25/08

DRILLING CONTRACTOR_EGI
DRILLING METHOD _8" HSA

BORING NUMBER EB-5
1

PAGE 1 OF

PROJECT NAME _Newark Feasibility Area 3 and 4
PROJECT NUMBER _102-4-1

PROJECT LOCATION_Neawark, CA
GROUND ELEVATION 6 FT +/-

LATITUDE _37°30'8.5608"
GROUND WATER LEVELS:

BORING DEPTH _35 fi.
LONGITUDE _-123°59'29.3676"

LOGGED BY _Jaccb Fink gAT TIME OF DRILLING_13 H.
NOTES !AT END OF DRILLING _10 f.
s G e B Son s[5 | = | L | L] £ | g | UNORANEDSHEARSTRENGTH
= expioration Bl tha Lme of duilng Subsurfact condibona may drifer al olhar 2 o T Z % = o
= = o mtquurun'\:yaf:mfnm bulmmulu{_m rmw.mm;; 3 mg u‘% aE u ga (O HAND PENETROMETE
S z | g |wowa 8| ¢z | 35 | €3 § RO | A TORVANE
[ = = [
] B | & 3 %E z" Eg 2 Eg @ UNCONFINED COMPRESSION
@ E-" g E E g %g A E]_Jg&gmsl-DLIDATED-UNDRAINED
Al DESCRIPTION 2 g & = 10 20 30 &0 50
: Silty Clay (CL) [Fill]
7 stiff, moist, dark gray, moderate to high
4.04 _\PlEsliclty _________________ A 20 MCa | 92 23 O
| Silty Clay (CL)
medium stiff to soft, wet, olive gray, moderate g
. to high plasticity 8P 8| o2 O
4 3
0.0 L T 16 Mc-38| 98 27 O
Silty Clay with Fine Sand (CH)
i “/ medium stiff, wel, olive gray, calcite nodules,
k| 2 / fine to medium sand, moderate to high
| / plasticity
7] / 10 Mc+8| 88 31 O
¥ i0- /
L % 55 O
g %
1 5_% color change to dark gray 10 Prces| 102 | 24 O
4 1 _/
1 20_% very stiff, color change to olive gra
! .1/ ry sit, 9 gray a7 Mwcee| 114 | 18 a
185 | ",é ——————————————————————
~1 25477 Sandy Clay (CL} 47 Mce8| 118 17 O
1 / stiff, wet, light brown, calcite nodules, fine
% sand, low to moderate plasticity
] _% 30 c-mJ 102 | 24 '®)
| T '%
4 30- /
=250 //‘ ——————————————————————
: Clayey Silt with Sand (ML)
i 7 soft. wet, olive gray with light brown, increase
g i sand with depth
i T 9 118 78 O
-29.04 35
Botiom of Boring at 35.0 feet.




DATE STARTED _4/25/08

CORNERSTONE

El EARTH GROUP

DATE COMPLETED _4/25/08

DRILLING CONTRACTOR_EGI
DRILLING METHOD _8" HSA

BORING NUMBER EB-6
2

PAGE 1 OF

PROJECT NAME _Newark Feasibility Area 3 and 4
PROJECT NUMBER _1024-1
PROJECT LOCATION_Newark, CA
GROUND ELEVATION_5 FT +/-
LATITUDE _37730'3.3884"
GROUND WATER LEVELS:

BORING DEPTH _44 ft.
LONGITUDE _-123°59'29.9724"

- PADRAFTINGIGINT FILES1102-4-1 NEWARK AREA 3 AND 4 GPJ

LOGGED BY _Jacob Fink ¥ AT TIME OF DRILLING_13 ft.
NOTES ! AT END OF DRILLING_11.33 f.
::.: log s, m ol a repor 1y mr:‘tp‘m:‘ E:;gn‘r:u Z"ﬂu shoud nod b uscd s o E 2 ® o UNDRAINED sn-ll‘s.rm STRENGTH.
= — e el e L I L e el oo rasareedua | | 5 3| o2 @ w § EE (O HAND PENETROMETER
z [ pir of Bcius T wad types may [ ] iz g2 ao
- E § Fradin) £E| 5a Zw | =3 > m“g’ A TORVANE
\% E & §§ %5 z= EE 3] % ' | @ UNCONFINED COMPRESSION
o Ze s % £ 9 22 UNCONSOLIDATED-UNDRAINED
3 F | & 21 3 | & | tRaxa
esd @ DESCRIPTION H i 106 20 30 40 50
: Silty Clay (CL) [Fill]
] stiff, moist, dark gray, moderate to high
. plasticity 27 Mot | B1 41 0}
2.0 SiityClay{ch) T T TT T~
T / medium stiff, wet, olive gray to light gray, 12 pezn| o8 * o
Ul esel / moderate to high plasticity
1 % brown moitles, roots 15 Pmcas| a5 30 g
1 '% 9 Mc< [ 89 33 O
- 104 /
¥ _/
/ color change lo dark gray 6 mese| 102 24 O
. 15—% I 517 =
I i -¢ stiff, moist 33 g mee | 107 | 22 O
| ] :%
195 | /é \color change toolivegray 2 E”“‘ Nt o
7 25'// Sandy Clay (CL)
. —/ very stiff, moist, light brown, fine sand, low lo
1 % moderale plasticity
| i ‘% 14 Euc-mm 106 22 C
= 30 /
-26.0 7 o T i e T e e
Clayey Silt with Sand (ML)
1 1 soft, wet, olive gray with brown mottles, minor
Bl A amounts of coarse sand
4 - 2} Zsm-n 28 88
= 35._.
-30.54
Confinued Next Page
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CORNERSTONE EARTH GROUP - CORNERSTONE GDT - 6/9/08 11:09 - P \DRAFTING\GINT FILES\102-4-1 NEWARK AREA 3 AND 4.GPJ

CORNERSTONE
EARTH GROUP

BORING NUMBER EB-6
2 OF 2

PAGE

PROJECT NAME _Newark Feasibility Area 3 and 4

ELEVATION {ft)

dada
part 3

ot
i

- PROJECT NUMBER _102-4-1
PROJECT LOCATION _Newark, CA
Bu: mmnraw%mﬁmﬁw ﬂ'ﬁ..m Mdbouwd — « a_’_ * @ UUNDRAINED SI-‘IGETAR STRENGTH,
sapiaoton al he wme of drilng Subsarfaco condiions may diter el ather - i £ z o] Z
= Tocalons and may change sl (s locaion with Lma The daaenplion presonied o & g b @ = o @> | O HAND PENETROMETER
= = | sumpificabon of aclusl condiborm sncountomd Translona batwoss s lypes. may 21 ®35 o §E e @u
z E be pracus) dg| £2 E§ 83 = &% | A TORVANE
3 = =1
i I 35| 32 | 3 58 | o | #% |@ unconFep compREssioN
g3 g z 5 g %2 A UNCONSOLIDATED-UNDRAINED
DESCRIPTION & L= g s 10 20 30 4p_ 50
- _ - 22 PT-128 27 ] [::]
772 Sandy Clay (CL)
. / stiff, moist, olive gray with brown mottles, fine | a1 SPT-13 24 O
- % sand, moderate piasticity
'% 30 a8 100 | 24 O
40 %
% ______________________ 19 PT-154 77
! Silty Sand (SM)
“[-| medium dense, wet, light brown, fine grained 26 Y. 184 o 28 Q
74 rounded sand, decrease silt content wilh =)
as| [jdepth /
Silty Clay (CL)
7 very stiff, moist, clive gray wilh minor amount
- f brown mottles, high plasticity
_ Bottomn of Boring at 44.0 feet.
50+
55+
604
654
70
75




gl;EGG CO RN ERSTON E E ARTH G ROU P Site: NEWARK AREAS 3&4 Engineer: JDYE

Sounding: CPT-01 Date: 5/9/2007 07:33
j=———————
ts fs (Is Rf (% N lows/ft SBT
0 G (ts1) 500 0 s (1) 5 0 £ (%) W o a0 (D ) 50 0 12
1
0 I R B O B B LR [T T T T 7117 I T T T T 111 DT T T T T[T e rrrid
H — — f=— — — — s —
10 : e AV —
Clay & 28y elrj
20 .................. 0 EURUNOT [ SNV, W S————————— . S, WSS W e e B0 e —
Clay & sty ¢y
- 7 - Clay & sy clyy -
= _ _ _ i .
<
g ] — ] Clay & sity clzy ]
30 : | |
; Clay & sty clayp
— — — Clay & =iy ciay —
— — — Clay & zity cly —
a5 I - | i | |
N B 7 N Ciay & sy clay N
- - | | _
] — ] Clay & sity clay —
50 T TR T N N S N M| 1 Litll S =ENEEEEENEE NN NN
Max. Depth: 50.033 (it} SHT- Soil Behavior Type {Robertson 1990)

Avg. Interval: 0.328 (ft)



' Sounding: CPT-01 Date: 5/872007 07:33

t f i
@ (tsh) 500 0 s (tsh) 5 15 u (psh) 100 0 Rr (%) 10 0 S%T

gl;EGG CORNERSTONE EARTH GROUP Site: NEWARK AREAS 384 Engineer: J.DYE
| |

I i
BRI TTT T [ TTT T Toa

| O T T D B T T T Fy TTTTTTTI

FT 1T T 1T 11

L

— - | — _“ i —

Depth (1)

1
i — — — —
] B 7] ] Clay & =ilty ciay I ]
i — — — - B Gy sy oy | -
| I R T S T S | | 111 | | | 111 =il
M0 Rl oS SBT: Soil Behavior Type (Robertson 1990)

Avg. Interval: 0.328 {ft)



EGG Co RN ERSTO N E EARTH G Ro U P Site: NEWARK AREAS 384 Engineer: JDYE

Sounding: CPT-02 Date: 5/9/2007 08:52
ts fs (is Rt (% N lows/it SBT
Gt (tsN 500 0 s (1sT) 5 0 £ (%) 100 e (b Yo o 2
0 | 1 1 1T 1 1 1 T T T T 111 T T 1 7711 I Y I I PP T T[T LT T T T ITTT]
§ 1 Lk § L -
10 o _ : —
20 — — pu— p— “Gb]‘ﬁstrthf“ e —
| — - — - — - — -
. | B Saaaysuéhmm
a. ! — - — — — —
] i
S 2 i —_ —]
) | i 1 L i i i
| ] | | B | Sandy sh & claywy st |
40— - e B e e ] . -— —]
50 N R N N N T G O | L1 I | I e, SO0 I I I I |||i1||1 SEESNINNEEREERENE
LE BRE St ) SBT: Soil Behavior Type [Robertson 1390)

Avg. Inlerval: 0.328 (ff)



glgEGG CORN ERSTONE EARTH GROU P Site: NEWARK AREAS 3&4 Engineer:. J.DYE

Sounding: CPT-02 Date: 5/9/2007 08:52
=]
ts fs (Is u {psi Rf (% SBT
0 G (sh) 500 0 s (1sT) 5 15 (pst) 100 0 f (%) 10 o 1|2
0 T T T T T T 1 FT 1T 170 I I I %Illl AT T T[T T T T T T TTT7
; — — : - — : — ’ — : Clay & sy ey —
- _ _ , _ _ , _
10 p— — I..._.__..__.....é.._.._..“....u —_ —
- — — - ; ] — ]
N ] I — ] Clay & sty clay ]
20 ——- - — v— — | Gy E-aliy-clap-— - —
— Sandy sitl & claywy sRt
=
% . 7 — : 7] ] Chey & zifty clay : -]
a H
30 i p— ' — o i pa—
i Clay & siky clayi
| i
I I — ] | Clay & siky clayl
- - - - _ | -
| | Savdy st & clayey st ]
E'-?'rl'llh-.{:lrp:
40 —H= e — - — \ T —] =y 1 —
_ _ | _| _| Clay & sity chay _
! ] _ | - _ -
50 I I U A N B T I I e iaigia ANEEREEAN NN
Max. Depth: 50.197 (f) SBT: Soil Behavior Type {Robertson 1990)
il

Avg. Interval: 0.328 (ft)



CORNERSTONE E ARTH GROUP Site;: NEWARK AREAS 384 Engineer: J.DYE
Sounding: CPT-03 Date: 5/28/2007 10:42
I

) qt (tsh) “00 fs (isf) Rf (%) Ngo (blows/it) 0 . S1BQT
0 T T T T T 1 T T T 1T ] R A T B I T IIHI!IIIIIIIIH[
I — - | ]
10 i SR F—
] ] ] Tty £ ity clay ]
20 — — o —

Depth (1t)

30—

40—

50

N T I T A

f I O O I

T O

I T O I |

Max Depth: 50.197 (ft)
Avg. Interval: 0.328 {ft)

| Sansy sit & capey =i

= Sty wand & gandy wh

B

___. -

=== =

i |5m‘|

. Sand |

‘F- _‘-

= F | e e e e
Clay & sity ciay
Clay & silty clay

Lttt et ettt

SBT- Soil Behavior Type {Robertson 1330)



Depth (1)

GREGG ” -
E CORNERSTONE EARTH GROUP Site: NEWARK AREAS 3&4 Engineer: J.DYE
Sounding: CPT03 Date: 5/9/2007 10:42
=
0 a (ts1) 500 Ts (1sD) -15 u (psi) 100 Rr (%) 10 S%T
0 T 7 T T T 1 I I B B TFTr T T eTt [ ||Irlilll|||4|r||
E | - : | i | . | =
- - - .
" - X _ |
10 gl FE N N f ANOVREPUSVRRUON FOUMOSRV R AEEUOP. WS [ RS, S —
[ 1 L 1 1
F _ — | — Clay & sity clay ]
20 —] S ; | e —]
- Y . - —
- = — Sunely st & dlayey sit —
- — L — — ﬁysanda;sandysit —
] 0 ] ] — 1
1 == . 1 B o4 .
] B m ] _L-:==_ Eusd | ]
) ] i B )
— _....._..W.._.'. ..... — — S 1 a1 s o]

I T |

(I I I O T I

sol 1 1 1
Max. Depth: 50.197 (ft)
Avg. Inerval: 0.326 {ft)

L1l

111

- :
Ei!g'lslyehfi —
Clay L sy clay 0
W T

SBT: Soil Behavior Type {(Robertson 1930)




Depth (ft)

20—

A~ A1 T 1
[
T

30

[ N N S NN TR N [

[ I O |

50

Max. Deplh: 50.033 {ft)
Avg. Interval: 0.328 {ft)

CORNERSTONE E ARTH GROUP Site: NEWARK AREAS 384 Engineer: JDYE
' Sounding: CPT04 Date: 5/9/2007 06:12
il
Gt (tsf) S0 fs (tsf) Rr (%) Ng, (blows/it) % o S%T
g T 7 1 T 1 11 T T 1T T 11 [T 7 T TT1 5 L B B I"PHIIII!IJIIIIIFIII
10 -l

Clay & sity clay
AN REE RN

SBT: Soil Behavior Type (Robertson 1390)



gé CORNERSTONE E ARTH GROUP Site: NEWARK AREAS 384 Engineer: J.DYE
Sounding: CPT-04 Date: 5/9/2007 06:12
11
G (tsf) = 15 (isf) 5 u (psi) 100 Rt (%) w o S1BzT
0 L R TT T TyTTIrrrT [T T T T 71 '. 'l'iIIIII{IIIIHIIIII
il 10 ] i | ]
- - - .
0 : I _ |
| _ _ _ a
= ] — — _
) o | N l
20 : — |
1 [ i i e
3 30 —] Gl Ay e
— _ ] ’ _
40 S NN I S | IO U [ SO SN S— — E‘-hy&sﬂtycla); =
: < : : lay&siych)% :
; — — ] chy&slydafé ]
0 I B N NS EEE NN 111 st (bt

Max. Depth: 50.033 {ft)
Avg. Interval: 0.328 (ft)

SBT: Sail Behavior Type (Robertson 1290)



EGG CORNERSTONE EARTH GROUP Site: NEWARK AREAS 3&4 Engineer: JDYE

} Sounding: CPT-056 Date: 5102007 05:37
o= ==\
ts fs (is Rf (% N lows/Ht SBT
0 G (ts1) 500 0 s (1sT) 5 0 o oo (b ) 5% o 12
0 [ T T 11 [T [ 1T 1 I TiT I T T T TTT TTTTT T ¥ 1 —|||||i|||||||||]]
10 s o et st e e e e i e i B e e I —
B | _ ] | _ _
20 . ] . ] .. D E—— : | ClyAstycknt ]
= ;
£ _ _ _| ] _ ]
(=]
Sandy 3 & dayey skt
] 7] ] B maénysm N
50 111 | | I | | RN [ I I Y | |i|||l|}|||||
B2 DS T ) SBT- Soil Behavior Type {Robertson 1990)

Avg. Inerval: 0.326 (f)



Depth (1)

EG

(o]

CORNERSTONE E ARTH GROUP Site: NEWARK AREAS 3&4 Engineer: J.DYE
Sounding: CPT-05 Date: 5/10/2007 05:37
ts s (t i %
) qt (tsf) 500 s (tsf) . u (psi) = Rr (%) o 5152T

a T T T T T T 7 1 T T T 1T T 17 I T I O T T T T 71 -||||1f|||||a|||||
h | B a | . _ Chy dshiy clay |
‘. _ | _ | i | Clay&slyclay; _
] ] | | | | ] Clay & shty chay ]

: b !
10— : — I SR N : _ : _
— — —g — - . — Clay & shty clay —
] | _ | E _ Clay & sty cay |
20 | — LN Clay & SRy Sl ]
E 7] 7] 7] B ! 7 Cay & sity cta 7
30 ] T —
N B n N Safdysl&;hveysi n
7 O N N [ Sand & sty sand 7
1 1 W I i N 1

:‘f 7 )

f = - —_ — . | i i —
spl L T T T T T Tl L) gl ey 1 i1y T O b L

Max. Depth: 50.197 (ft)
Avg. Interval: 0.32B (ft)

SBT: Soil Behavior Type (Robertson 1990)



gl;EGG CORNERSTONE EARTH GROUP Site: NEWARK AREAS 384 Engineer: J.DYE

| Sounding: CPT-06 Date: 5/8/2007 01:40

Depth (It)

ts fs (is Rt (% N lows/it SBT
0 @ (1s1) 500 0 s (1) 5 0 t (%) 10 0 e (P ) 50 12
fl T T 7T 17T T T III!IIII | T T T T TT T T T T TTTFT] Illlllillllllllll-l
— — — — —
| i
- ! _ — _ i —
= Clay & sty ciay
i - | _ ; ]
' i
. p— — 1"" ; e
——— 5'“?
E 1 1 . I
| — o | <ot -
- — — — > i —
- — — JL_-. : |S“ 1 -y
40 —— — Y RS S B Eand L !ﬂ'r sang =
il
— — — = Sand - —]
— — ] e i Eangd _—
{ ; 11
— — — . — — ; — = Sand & sity smd =
_ — n ' _ | E _ | |
1 [ N L1 31 | s ol e o 1 sl S| | 1 N g I |
I3 BB e L ) SBT: Soil Behavior Type (Robertson 1990)

Avg. Interval; 0.328 (f)



EGG CORNERSTONE E ARTH GROUP Site: NEWARK AREAS 384 Engineer. JDYE
Sounding: CPT-06 Date: 5/9/2007 01:40
o qt (tsh) = fs (lsf} u(ps) Rt (%) 10
°£||||||||| TT T T T T o171 FTT T TT T 1711 llllll!llll!lllill
. — — — — —
10 =
20 g N
— p— — —]
|| ] | san
E - ] 7 = = -
= . B I e 1
= ] [ | Sanc
. . 1 - i
1 )
7 . & S
] i ] . ot ]
(L " :
— S —_ S e s _Sand & gy sand .
40 . - a
— p— — |=— 5,-.‘, —
—] — — = Sand & sivy sand i
50 | 11411 [ I gieplmmite) | | 11 (11 t1t1)]

Max. Depth: 50.197 (ft)
Avg. Interval: 0.328 (ft)

SBT: Soil Behavior Type (Roberison 1930)



CORNERSTONE E ARTH GROUP Site: NEWARK AREAS 3&4 Engineer: J.DYE
Sounding: CPT07 Date: 5/9/2007 12:18
E—
0 q (tsT) co0 s (tsf) Rf (%) Ng, (blows/it) 50 o S1B2T
0 T T T T 1 T T T T 1T T 711 T T T T T T 1711 T T T T 1T T 71 ]lIIIIilII!IIhIIII
| 4k 4 L § i Gl .58y cly ]
: — | _ L _ _ J Cloy &sity clay ]
| | L | : Clay L sy clay :
10— i

b p— p— — —
— | —] Chay & sity clay —
— — Clay & shy clay .l
o i | il
| | Clay & sty clay ]

; ; Sty sand § sandy sit
3 E ] — b ] o
e — —— e | — ... |
] - - | — r -
| ] _ - — == . -
L . 4 L | & s 5
—— = = . 3 P —— e B S - = 10 Esnaf e
u i 4 L < | | |
[ : _ ] | b sars nl
I I O I I I I | ||||i|wﬁ‘ PESTERTS § b

Max. Depih: 50.197 (ft)
Avg. Interval: 0328 (ft)

SBT: Soil Behavior Type (Roberison 1930)



Depih (1)

CORNERSTONE E ARTH GROUP Site: NEWARK AREAS 334 Engineer: J.DYE
| Sounding: CPT-07 Date: 5/9/2007 12:18
Gt (ts¥) c00 fs (tsf) e u (psi) - Rr (%) o SgT
Illiglrll | IR IR T TEPTT 0 IIIIII{IIIIIIIIIII
N i a _‘ _ i Chay & sy clay N
| _ _ Clay sty clay | |

N T Y T |

Max. Depth: 50.197 (ft)
Avg. Interval: 0.328B (ft)

[

[

i ] e - - .
| ) L Sgad
! L B
WE ] Ea'ri:;I -
j— | Haed
i - [ -
RN NN o O O O A T Y

SBT: Soil Behavior Type (Roberison 12390)



Ccatio qe [T/EA2) [ |T/e2] u2 [IbAin*2| Sufqe) [TM2] NGO [blows/Ti]
Classllicalion by
0 50 1001502000 1.0 2.0 3.0 0O 50 100150 0 1.0 20 30 0O 10 20 30 40 50
Robortgon 1986 D__I_L‘_Im'“[!" AP I AP AR NP P AP NP PR P P P Y
= I : J | :
': ' i i \
== E T X . X :
3 ( . .
5-? :
i
! 4
{ clay (3 J
0/ - - - - L -
- i
I E
15— - - - -
Silly clay lo day (4) . |
{ Clay (3) ] | :
I 4 ' |
¥ Clayey sill lo silly day [5) ] :
Clay (3 \
|t Clay () 20 . - i
Clayey sill 10 silly day (5) i ,
Clay (3) 1 '
Clayey sill o silly clay (5) i ‘
L ___ I8 25— :
. ' !
Clay (3) : :
4 . .
- ' ]
= [Silly clayto dlay (4) 30+ f ‘
Clayey sl lo silly clay (5) N ' |
cay 3) ) 1
Clayey sil 10 silly day (5) 1 : -
351 - : R
Silly clay lo clay {4) 1
| cay @ ]
Clayey sill Lo silly clay {5) pra| L
. |cey@ |
R silty clay lo day (4)
Clayey silt 1o silly clay (5} E
Silty clay lo day (4) 45— .
""" 1l | I
Clay (3) 7 1 :
-~ r 1
50 : :
Lecation Pasition Ground level: Tesl na:
2 Newark. California CPT-8
@ CALIFORNIA PUSH @ Project ID: Client: Dale Scale:
.TE(El:r.{pol.OC:"IF.'g 102-4-1 Cornerstone Farth Group 472412008 1:75
' - ‘ Cone ho 3764 Project Page: ; Fig:
- Tip area [am2] 10 Areas 3 and 4 F“el 11

Sleeve area [cm2] 150

]

CPT-8.cpd




Classification by
Robertson 1086
[ Sandy sill 1o clayey silt {6)

| Clay (3)

S| Silly clay lo clay (4)

| clay 3)

Clayey sill Lo silly clay (5)

i | cray 3)

Clayey sill 1o suly clay {5)

_ | Sandy sill to clayey sill {6)

| Clay (3)

| Clayey sill lo silly day (5}
Clay (3

| Lay
 Claysy sill lo silly clay (5)

| Clay (3}

~_| Sandy sill lo clayey sill (6)
Sand lo silly sand {8)
Sand (9)

Sand lo silly sand (8)

Clay (3)

Depth [f1]

Cone No 3704

Tip mren [Gm2] 10
Sleave aras [em2] 150

qe [T 2]

Su(qe) [T/ie*2|

N60 [blows/t]

0 50 100 150 2000

D_ i l L I 1 1 L
/./ M

fs | TIft~2] u |
1.0 20 3.0 IIJ

5[0 100 15|0 0

1i0 20 3i0

D 10 20 30 40 50

i 1 1 1 d

'
'
'
'
'
L

Localion: Posilion: Ground level: Testno
Newark, California CPT-9
Project 1D Client: Dale: Scale.
102-4-1 Cornerstone Earth Group 4i24/2008 1:75
Project: Page Fig:
Areas 3and 4 111
File:

CPT-8.cpd




Clagsification by
Roberison 1986

Clay (3)

Silly ciay lo clay (4)

Clay {3)

~ [Clayey sil 1o silly clay (5)
{ ciay @

-Clayey sill 1o silly clay (5)

] Clay (3)
Clayey sill lo slity clay (5)

Clay {3)

“['sitty clay (o clay (4)

Clay (3)

Silly clay lo clay {4}
Clay (3)

~ || Sandy sill lo clayey sill (6}

| ciay (3)
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LIQUID AND PLASTIC LIMITS TEST REPORT

®Depth: 26.0 feet
MDepth: 3.0 feet

Project: Sobrato Property - Area4

Sample Number: 1-B1 @ 26
Sample Number: 1-B2 @ 3

INCORPORATED
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS
(] See exploration logs 26 23 3 94.3
See exploration logs 38 20 18
Project No. 12165.000.002 Client: The Sobrato Organization Remarks:

OPI: ASTM D4318, Wet method
GS: ASTM D1140
BWASTM D4318, Wet method

Tested By: M. Bromfield

Checked By: M. Quasem




LIQUID AND PLASTIC LIMITS TEST REPORT
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Project No. 12165.000.002 Client: The Sobrato Organization Remarks:
Project: Sobrato Property - Area4 O®ASTM D4318, Wet method
®Depth: 16.5 feet Sample Number: 1-B2 @ 16.5

INCORPORATED

Tested By: M. Bromfield Checked By: M. Quasem
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LIQUID AND PLASTIC LIMITS TEST REPORT

®Sample Number: 1-B4 @ 16.5
MSample Number: 1-B4 @ 26.5
ASample Number: 1-B4 @ 36
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Project No. 12165.000.002 Client: The Sobrato Organization Remarks:
Project: Sobrato Property - Area4 ®P|: ASTM D4318, Wet method
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P ASTM D4318, Wet method
GS:. ASTM D1140

AASTM D4318, Wet method
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Tested By: M. Bromfield

Checked By: G. Criste
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Checked By: G. Criste

Tested By: M. Bromfield
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Checked By: M. Bromfield
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Date: 3/5/18

Depth: 21.0 feet

Sample Number: 1-B2 @ 21

The Sobrato Organization
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Sobrato Property - Area4

Project:

12165.000.002

Project No:

GEO

INCORPORATED

Checked By: D. Seibold

Tested By: M. Quasem
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Date: 3/1/18

Depth: 26.0 feet

Sample Number: 1-B1 @ 26

The Sobrato Organization

Client:

Sobrato Property - Area4

Project:

12165.000.002

Project No:

GEO

INCORPORATED

Checked By: D. Seibold

Tested By: M. Quasem



Constant Rate of Strain Consolidation
ASTM D4186

Void Ratio & Volumetric Strain Vs Average Effective
Axial Stress (ksf), o'
| =/0id Ratio Volumetric Strain |
-1.0
0.998 0.0
- 1.0
0.958 2.0
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X
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© 2
'g - 9.0 E
0.798 100 2
o
>
- 11.0
0.758 12.0
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- 15.0
0.678 16.0
- 17.0
0.638 T T 18.0
0.1 1 10 100
Average Effective Axial Stress (ksf), ¢'
ASTM D2974 - Method A (OD mass) Test Date: 3/14/2018
Initial Final ASTM D4318 - Wet Method
Moisture (%): 35.59% 28.01% Liquid Limit:
Dry Density (pcf): 86.90 104.76 Plastic Limit:
Saturation (%): 99.33% 100.00% ASTM D854 - Measured
Void Ratio: 0.9987 0.6579 Specific Gravity: 2.787 |
Soil Description: See exploration logs
Project Number: 13553.001.000 Depth: 14-14.5 ft

Sample Number:
Project Name:
Client:

1-B3 @ 12-15
Sobrato - Area 4
Sobrato Organization

Boring #: 1-B3

ENGEO

Expect Excellence

Location: Newark, California
Tested By: D. Seibold Reviewed By: J. Kan
Remarks:

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047




Constant Rate of Strain Consolidation

ASTM D4186
Coefficient of Consolidation (ft2/yr), Cy Vs Average
. . I
Effective Axial Stress (ksf), o
| @ Coefficient of Consolidation |
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ASTM D2974 - 2974 Method A (OD mass) Test Date:  3/14/2018
Initial Final ASTM D4318 - Wet Method
Moisture (%): 35.59% 28.01% Liquid Limit:
Dry Density (pcf): 86.90 104.76 Plastic Limit:
Saturation (%): 99.33% 100.00% ASTM D854 - Measured
Void Ratio: 0.9987 0.6579 Specific Gravity: 2.787 |
Soil Description: See exploration logs
Project Number: 13553.001.000 Depth: 14-14.5 ft
Sample Number: 1-B3 @ 12-15 Boring #: 1-B3
Project Name: Sobrato - Area 4
Client: Sobrato Organization
Location: Newark, California
Tested By: D. Seibold Reviewed By: J. Kan
Remarks:

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047.



Constant Rate of Strain Consolidation
ASTM D4186

Cumulative Work Vs Effective Axial Stress (ksf), ¢’
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Average Effective Axial Stress (ksf), o'
ASTM D2974 - Method A (OD mass) Test Date: 3/14/2018
Initial Final ASTM D4318 - Wet Method
Moisture (%): 35.59% 28.01% Liquid Limit:
Dry Density (pcf): 86.90 104.76 Plastic Limit:
Saturation (%): 99.33% 100.00%  |ASTM D854 - Measured
Void Ratio: 0.9987 0.6579 Specific Gravity: 2.787 |
Soil Description: See exploration logs
Project Number: 13553.001.000 Depth: 14-14.5 ft
Sample Number: 1-B3 @ 12-15 Boring #: 1-B3 |
Project Name: Sobrato - Area 4
Client: Sobrato Organization
Location: Newark, California
Tested By: D. Seibold Reviewed By: J. Kan
Remarks:

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047



Constant Rate of Strain Consolidation
ASTM D4186

Void Ratio & Volumetric Strain Vs Average Effective
Axial Stress (ksf), o
| e \/0id Ratio Volumetric Strain |
- -1.0
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ASTM D2974 - Method A (OD mass)

Test Date:  3/1/2018

Initial Final ASTM D4318 - Wet Method
Moisture (%): 23.28% 21.37% Liquid Limit:
Dry Density (pcf): 104.73 114.77 Plastic Limit:
Saturation (%): 104.43% 100.00% ASTM D854 - Measured
Void Ratio: 0.5989 0.4590 Specific Gravity: 2.687 |

Soil Description: See exploration logs

Project Number: 12165.000.002 Depth: 21-21.25 ft
Sample Number: 1-B2@ 19-22 Boring #: 1-B2

Project Name:
Client:
Location:
Tested By:

Sobrato Property - Area 4
The Sobrato Organization
Newark, California

D. Seibold

; _uﬂ
ﬂl’ _J” ‘ "‘ GEO

)x‘( Excellence

Reviewed By:

J. Kan

Remarks: Residual (free-standing) water was present during specimen preparation. 11.8% was retained on the #200

sieve.

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047
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Constant Rate of Strain Consolidation
ASTM D4186
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Coefficient of Consolidation (ft?/yr), Cy Vs Average
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| @ Post Unload-reload |
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ASTM D2974 - 2974 Method A (OD mass)

Test Date:  3/1/2018

Initial Final ASTM D4318 - Wet Method
Moisture (%): 23.28% 21.37% Liquid Limit:
Dry Density (pcf): 104.73 114.77 Plastic Limit:
Saturation (%): 104.43% 100.00% ASTM D854 - Measured
Void Ratio: 0.5989 0.4590 Specific Gravity: 2.687 |

Soil Description: See exploration logs

Project Number:
Sample Number:
Project Name:
Client:

Location:

Tested By:

12165.000.002
1-B2@ 19-22

Sobrato Property - Area 4
The Sobrato Organization

Newark, California

D. Seibold

Depth: 21-21.25 ft

s 15 | ENGEQO

Expect Excellence

Reviewed By: J. Kan

Remarks: Residual (free-standing) water was present during specimen preparation. 11.8% was retained on the #200

sieve.

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047.
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Constant Rate of Strain Consolidation

ASTM D4186
Cumulative Work Vs Effective Axial Stress (ksf), o'
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ASTM D2974 - Method A (OD mass) Test Date: 3/1/2018
Initial Final ASTM D4318 - Wet Method
Moisture (%): 23.28% 21.37% Liquid Limit:
Dry Density (pcf): 104.73 114.77 Plastic Limit:
Saturation (%): 104.43% 100.00% ASTM D854 - Measured
Void Ratio: 0.5989 0.4590 Specific Gravity: 2.687 |
Soil Description: See exploration logs
Project Number: 12165.000.002 Depth: 21-21.25 ft
Sample Number: 1-B2 @ 19-22 Boring #: 1-B2
Project Name: Sobrato Property - Area 4
Client: The Sobrato Organization Expect Excellence
Location: Newark, California ol
Tested By: D. Seibold Reviewed By: J. Kan

Remarks: Residual (free-standing) water was present during specimen preparation. 11.8% was retained on the

#200 sieve.

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047
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Constant Rate of Strain Consolidation
ASTM D4186

Void Ratio & Volumetric Strain Vs Average Effective
Axial Stress (ksf), o
| e \/0id Ratio Volumetric Strain |
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ASTM D2974 - Method A (OD mass)

Test Date:  3/8/2018

Initial Final ASTM D4318 - Wet Method
Moisture (%): 35.54% 27.40% Liquid Limit:
Dry Density (pcf): 90.06 105.51 Plastic Limit:
Saturation (%): 107.21% 100.00% ASTM D854 - Measured
Void Ratio: 0.9195 0.6384 Specific Gravity: 2.774 |

Soil Description: See exploration logs

Project Number: 12165.000.002 Depth: 20-20.25 ft
Sample Number: 1-B1 @ 19-22 Boring #: 1-Bl

Project Name:
Client:
Location:
Tested By:

Sobrato - Area 4
Sobrato Organization
Newark, California

D. Seibold

; _uﬂ
ﬂl’ _J” ‘ "‘ GEO

)x‘( Excellence

Reviewed By:

J. Kan

Remarks: Initial specimen saturation may be greater than 100% due to the presence of organic material.

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047




Constant Rate of Strain Consolidation
ASTM D4186

Coefficient of Consolidation (ft?/yr), Cy Vs Average
Effective Axial Stress (ksf), o'
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ASTM D2974 - 2974 Method A (OD mass)

Test Date:  3/8/2018

Initial Final ASTM D4318 - Wet Method
Moisture (%): 35.54% 27.40% Liquid Limit:
Dry Density (pcf): 90.06 105.51 Plastic Limit:
Saturation (%): 107.21% 100.00% ASTM D854 - Measured
Void Ratio: 0.9195 0.6384 Specific Gravity: 2.774 |

Soil Description:

See exploration logs

Project Number:
Sample Number:
Project Name:
Client:

Location:

Tested By:

12165.000.002

1-B1 @ 19-22
Sobrato - Area 4
Sobrato Organization
Newark, California
D. Seibold

Depth: 20-20.25 ft
Boring #: 1-Bl

Reviewed By:

Expect Excellence

J. Kan

Remarks: Initial specimen saturation may be greater than 100% due to the presence of organic material.

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047.




Constant Rate of Strain Consolidation
ASTM D4186

Cumulative Work Vs Effective Axial Stress (ksf), o'
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ASTM D2974 - Method A (OD mass) Test Date: 3/8/2018
Initial Final ASTM D4318 - Wet Method
Moisture (%): 35.54% 27.40% Liquid Limit:
Dry Density (pcf): 90.06 105.51 Plastic Limit:
Saturation (%): 107.21% 100.00% ASTM D854 - Measured
Void Ratio: 0.9195 0.6384 Specific Gravity: 2.774 |
Soil Description: See exploration logs
Project Number: 12165.000.002 Depth: 20-20.25 ft
Sample Number: 1-B1 @ 19-22 Boring #: 1-Bl
Project Name: Sobrato - Area 4
Client: Sobrato Organization
Location: Newark, California
Tested By: D. Seibold Reviewed By: J. Kan

Remarks: Initial specimen saturation may be greater than 100% due to the presence of organic material.

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047



Constant Rate of Strain Consolidation
ASTM D4186

Void Ratio & Volumetric Strain Vs Average Effective
Axial Stress (ksf), o'
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ASTM D2974 - Method A (OD mass) Test Date: 2/28/2018
Initial Final ASTM D4318 - Wet Method
Moisture (%): 48.11% 43.84% Liquid Limit:
Dry Density (pcf): 71.02 85.11 Plastic Limit:
Saturation (%): 95.22% 100.00% ASTM D854 - Measured
Void Ratio: 1.3576 0.9674 Specific Gravity: 2.687 |
Soil Description: See exploration logs
Project Number: 12165.000.002 Depth: 16-16.5 ft N
Sample Number: 1-B1 @ 14-17 Boring #: 1-Bl ‘I“I‘ v
Project Name: Sobrato - Area 4 i
Cllent.: Sobrato Orge.lmzagon Expect Excellence
Location: Newark, California
Tested By: D. Seibold Reviewed By: J. Kan
Remarks:

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047




Constant Rate of Strain Consolidation

ASTM D4186
Coefficient of Consolidation (ft?/yr), Cy Vs Average
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ASTM D2974 - 2974 Method A (OD mass) Test Date: 2/28/2018
Initial Final ASTM D4318 - Wet Method
Moisture (%): 48.11% 43.84% Liquid Limit:
Dry Density (pcf): 71.02 85.11 Plastic Limit:
Saturation (%): 95.22% 100.00% ASTM D854 - Measured
Void Ratio: 1.3576 0.9674 Specific Gravity: 2.687 |
Soil Description: See exploration logs
Project Number: 12165.000.002 Depth: 16-16.5 ft
Sample Number: 1-B1 @ 14-17 Boring #: 1-Bl
Project Name: Sobrato - Area 4
Client: Sobrato Organization Expect Excellen
Location: Newark, California Xpect Excelience
Tested By: D. Seibold Reviewed By: J. Kan
Remarks:

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047.



Constant Rate of Strain Consolidation
ASTM D4186

Cumulative Work Vs Effective Axial Stress (ksf), o'
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Cummulative Work Performed

ASTM D2974 - Method A (OD mass) Test Date: 2/28/2018
Initial Final ASTM D4318 - Wet Method
Moisture (%): 48.11% 43.84% Liquid Limit:
Dry Density (pcf): 71.02 85.11 Plastic Limit:
Saturation (%): 95.22% 100.00% ASTM D854 - Measured
Void Ratio: 1.3576 0.9674 Specific Gravity: 2.687 |
Soil Description: See exploration logs
Project Number: 12165.000.002 Depth: 16-16.5 ft
Sample Number: 1-B1 @ 14-17 Boring #: 1-Bl
Project Name: Sobrato - Area 4
Client: Sobrato Organization
Location: Newark, California
Tested By: D. Seibold Reviewed By:
Remarks:

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047



LABORATORY MINIATURE VANE SHEAR
ASTM D4648

APPARATUS USED: Wykeham Farrance, Model 27-WF1730/4

Shear
Remold? | Test depth| Spring
S le ID
Sample # ample (Y/N) (o) number strength
(psh)
1 1-B3 @ 21 N 21.0-21.5 4 2085

Testing remarks:

PROJECT NAME: Sobrato Property - Area 4
PROJECT NUMBER: 12165.000.002
CLIENT: The Sobrato Organization
PHASE NUMBER: (01

DATE: 03/12/18

GEO

Tested by: M. Quasem

Reviewed by: G. Criste

Lab Address: 3420 Fostoria Way Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047




LABORATORY MINIATURE VANE SHEAR
ASTM D4648

APPARATUS USED: Wykeham Farrance, Model 27-WF1730/4

Shear
Remold? |Test depth| Spring
S le ID
Sample # ample (Y/N) ft) number strength
(psf
1 1-B1 @ 21 N 21.0-21.5 3 863
Testing remarks:
PROJECT NAME: Sobrato Property - Area 4 DATE: 03/02/18
PROJECT NUMBER: 12165.000.002
CLIENT: The Sobrato Organization < EEO
PHASE NUMBER: (001
Tested by: M. Quasem Reviewed by: G. Criste

Lab Address: 3420 Fostoria Way Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047




EN GEO

Unconsolidated Undrained Triaxial Test (ASTM D2850)

pat
8 Mohr Circles
o
e 800
s
<
a
600 - —
& \
£ 400
@
B
g
&
200
0
500 1000 1500 2000 2500
Q
E Normal Stress (psf)
@]
&)
o 1-B3@13
m
k=l
o
'M .
b Specimen
S , Before Test 1-B3@13
- Stress-Strain Curve Water Content (%) 29.88
§ Dry Density (pcf) 93.03
’,,,l""\ ot Saturation (%) 100.00
/ Void Ratio 0.78
§ Diameter (in) 2.855
il / Height (in) 5.790
Liquid Limit -
< o / Plastic Limit -
%‘ 2 Specific Gravity (Assumed) 2.650
? Height-to-Diameter Ratio 2.028
@ After Test 1-B3@13
§ Water Content (%) 29.88
g Saturation (%) 100.00
8 Strain Rate (in/min) 0.05
Y =] Peak Deviator Stress (psf) 1202.6
o o Axial Strain @ Failure (%) 12.171
S Cell Pressure
Cell (psf) 1094.4
(=]
00 40 80 120 160 Back (psh n/a
Strain (%) Principle Stresses at Failure
o1 (psf) 2297.0
63 (psf) 1094 .4
Mohr-Coulomb Parameters with a Non-zero Cohesion at Failure with a Zero Friction Angle
Friction Angle (0#0) (0=0)
Cobhesion, ¢ (psf) [0.0 601.3
g Friction Angle @ (0.00 n/a
Y| [Prolectiatormaonr  —————— ————— — — ——— ——— ]
=
=4 Project Name: Sobrato Property - Area 4
= Project Number: 12165.000.002 Job Number: 12165.000.002
5 Location: Newark, CA Boring Number: 1-B3
?; Client: The Sobrato Organization Sample Number: 1-B3 @ 13
£ Description: See exploration logs
o
—~

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047.




EN GEO

Unconsolidated Undrained Triaxial Test (ASTM D2850)

Date: 03/02/18

D. Seibold

Checked By:

Date: 03/02/18

Tested By: M. Quasem

Stress (psf)

Mohr Circles
1000 —
0 /' \ \
/ ANER
§ 500
: /
) / { \ \
0
500 1000 1500 2000 2500 3000 3500
Normal Stress (psf)
1-B1 @8 1-B2@ 11
Specimen
. Before Test 1-B1 @ 8 1-B2 @ 11
- Stress-Strain Curve Water Content (%) 33.60 | 39.29
i Dry Density (pef) 90.51 83.37
Saturation (%) 100.00 100.00
Void Ratio 0.83 0.98
§ oy Diameter (in) 2.377 2.369
o / Height (in) 5.540 5.185
Liquid Limit - -
S ) Plastic Limit - -
bt Specific Gravity 2.650 2.650
Height-to-Diameter Ratio 2.331 2.189
- After Test 1-B1 @ 8 [1-B2 @ 11
=3 Water Content (%) 33.60 39.29
- Saturation (%) 100.00 100.00
Strain Rate (in/min) 0.05 0.05
s Peak Deviator Stress (psf) 1851.2 2029.7
o Axial Strain @ Failure (%) 15.042 6.601
Cell Pressure
Cell (psf) 907.2 1195.2
(=]
0.0 5.0 10.0 150 Back (psh n/a n/a
Strain (%) Principle Stresses at Failure
o1 (psf) 2758.4 3224.9
63 (psf) 907.2 1195.2
Mohr-Coulomb Parameters with a Non-zero Cohesion at Failure with a Zero Friction Angle
Friction Angle (0#0) (0=0)
Cobhesion, ¢ (psf) [0.0 925.6 1014.9
Friction Angle @ [0.00 n/a n/a
Project Name: Sobrato Property - Area 4
Project Number: 12165.000.002 Job Number: 12165.000.002
Location: Newark, CA Boring Number: Multiple
Client: The Sobrato Organization Sample Number: Multiple
Description: See exploration logs

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047.




UNCONFINED COMPRESSION TEST REPORT

(ASTM D2166)
Compressive Stress vs. Axial Strain Curve(s)
1400
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T 400
8
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o 200
0
0 2 4 6 8 10 12 14 16
Axial Strain (%)
1-B2@ 3
SPECIMEN
BEFORE TEST 1-B2 @ 3
Moisture Content (%) 20.2
Dry Density (pcf) 106.6
Saturation (%) 97.0
Void Ratio 0.55
Diameter (in) 2.399
Height (in) 5.30
Height-To-Diameter Ratio 2.21
TEST DATA
Unconfined Compressive Strength (psf) 1290
Undrained Shear Strength (psf) 645
Strain Rate (in./min.) 0.05
Specific Gravity 2.650
Strain at Failure (%) 5.51
Liquid Limit -
Plastic Limit -
Test Remarks
SPECIMEN DESCRIPTION
1-B2 @ 8.5 See exploration logs
PROJECT NAME: Sobrato Property - Area 4 Test Date: 02/28/18
PROJECT NO: 12165.000.002 Tested By: M. Quasem
GEO CLIENT: The Sobrato Organization Reviewed By: D. Seibold
LOCATION: Newark, CA
PHASE NO: 001

3420 Fostoria Way, Suite E, San Ramon, CA 94583 | T (925) 355-9047 | F (888) 279-2698 | www.engeo.com



UNCONFINED COMPRESSION TEST REPORT

(ASTM D2166)

Compressive Stress vs. Axial Strain Curve(s)
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M\I‘"w
= r
S 1000 - \/
;.
o
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Q 500 /
0
0 2 4 6 8 10 12 14 16
Axial Strain (%)
1-B3@6 1-B4 @ 9.5
SPECIMEN
BEFORE TEST 1-B3 @ 6 1-B4 @ 9.5
Moisture Content (%) 27.1 31.6
Dry Density (pcf) 99.1 92.3
Saturation (%) 99.9 98.6
Void Ratio 0.76 0.89
Diameter (in) 2.386 2.377
Height (in) 5.25 5.18
Height-To-Diameter Ratio 2.20 2.18
TEST DATA
Unconfined Compressive Strength (psf) 2867 1345
Undrained Shear Strength (psf) 1433 672
Strain Rate (in./min.) 0.05 0.05
Specific Gravity (Assumed) 2.790 2.790
Strain at Failure (%) 14.98 14.81
Liquid Limit
Plastic Limit
Test Remarks
SPECIMEN DESCRIPTION
1-B3 @ 6 See exploration logs
1-B4 @ 9.5 See exploration logs

PROJECT NAME:

PROJECT NO:

GEO CLIENT:
LOCATION:
PHASE NO:

Sobrato Property - Area 4
12165.000.002

The Sobrato Organization
Newark, California

001

Test Date: 03/09/18
Tested By: M. Quasem
Reviewed By: G. Criste

3420 Fostoria Way, Suite E, San Ramon, CA 94583 | T (925) 355-9047 | F (888) 279-2698 | www.engeo.com



Organic Matter of Peat & Other Organic Soils

ASTM D2974
ASH
SAMPLE DEPTH | Moisture ORGANIC
NO. LOCATION/BORING ID (o) eI CON;“ENT AR 7
1 1-B2 16.5 202.1 57.9 42.1

Testing remarks: Moisture Content (Method A); Ash Content (Method C)

PROJECT NAME: Sobrato Property - Area 4
PROJECT NUMBER: 12165.000.002

CLIENT: The Sobrato Organization

PHASE NUMBER: 001

DATE: 03/01/18

GEO

Tested by: M. Quasem

Reviewed by: G. Criste

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583 Phone No. (925) 355-9047.




WATER SOLUBLE SULFATES IN SOILS

ASTM C1580
Sample Sample Location / ID Matrix Water Soluble Sulfate
number % by mass
1 1-B1 @ 3.5 soil ND

Remarks: Results are reported to the nearest 100mg/kg. Anything less than 50mg/kg will be reported as 'ND' for Not-Detectable.

PROJECT NAME: Sobrato Property - Area 4
PROJECT NUMBER: 12165.000.002
CLIENT: The Sobrato Organization
PHASE NUMBER: 001

DATE: 02/28/18

GEO

Tested by: M. Quasem

Reviewed by: D. Seibold

Lab Address: 3420 Fostoria Way Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047




California State Certified Laboratory No. 2153

Client:
Client's Project No.:

Client's Project Name:

ENGEO Incorporated
12165.000.002
Sobrato-Area 4

CERCO

analytical

1100 Willow Pass Court, Suite A
Concord, CA 94520-1006
925 462 2771 Fax.925 462 2775

Date Bamplec: 18 www.cercoanalytical.com
Date Received: 9-Mar-18
Matrix: Soil
Authorization: Signed Chain of Custody Date of Report: 19-Mar-2018
Resistivity
Redox Conductivity (100% Saturation) Sulfide Chloride Sulfate
Job/Sample No. Sample 1.D. (mV) pH (umhos/cm)* (ohms-cm) (mg/kg)* (mg/kg)* (mg/kg)*
1803074-001 1-B4 @ 3' 220 8.01 - 150 N.D. 1,100 190
Method: ASTM D1498 | ASTM D4972 ASTM D1125M ASTM G57 ASTM D4658M ASTM D4327 ASTM D4327
Reporting Limit: - - 10 - 50 15 15
Date Analyzed: 13-Mar-2018 | 13-Mar-2018 - 13-Mar-2018 19-Mar-2018 13-Mar-2018 13-Mar-2018

Chetyl McMillen
Laboratory Director

 — //’ - .*/ //LV:

ol

* Results Reported on "As Received" Basis
N.D. - None Detected

Quality Control Summary - All laboratory quality control parameters were found to be within established limits

Page No. 1



APPENDIX D

LIQUEFACTION ANALYSIS




Liquefaction Evaluation - Youd 2001, Seed 2003, I&B 2008 Methods -

Water Table depth at

Water Table depth at

Estimated Unit

time of Exploration time of Liquefaction 2maxd i Weight Dry Lig Total
Settlement
5 5 0.59 7.3 115.0 0.00 5.22 5.22
At time of Exploration At time of Liquefaction
n N N Layer " Total Stress | Effective Stress Effective
Boring Designation Depth [ft] Thickness [ft] Soil Type | N, [Blows/ft] FC tpsfl [psf] Total Stress [psf] Stress [psf]
1-B4 5 10 CL 8 100 575 575 575 575
1-B4 13 6 CH 4 100 1495 995.8 1495 995.8
1-B4 16.5 1 ML 4 80 1897.5 1179.9 1897.5 1179.9
1-B4 18.5 3 SC 4 20 21275 1285.1 21275 1285.1
1-B4 25.25 10.5 SM 15 40 2903.75 1640 2903.75 1640
1-B4 33 5 CL 26 75 3795 2047.8 3795 2047.8
1-B4 37.5 4 ML 12 85 4312.5 2284.5 4312.5 2284.5
N, = Measured SPT Blow Count
YOUD 2001 Methodology Results
Boring Designation  [Depth CRR CSR FS
1-B4 5 0.24 0.38
1-B4 13 0.14 0.56
1-B4 16.5 0.14 0.60
1-B4 18.5 0.12 0.61
1-B4 25.25 0.44 0.64
1-B4 33 TDL 0.64 TDL
1-B4 37.5 0.25 0.63
TDL = Too Dense to Liquefy based on blowcount criteria
SEED 2003 Methodology Results
CSR Calculated FS
Boring Designation Depth CRR mean rd rd + sigma rd - sigma mean rd rd + sigma rd - sigma
1-B4 5 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1-B4 13 0.12 0.18 0.21 0.15
1-B4 16.5 0.10 0.16 0.20 0.12
1-B4 18.5 0.07 0.15 0.20 0.11
1-B4 25.25 0.26 0.13 0.20 0.06 1.97 1.29 FS>2.5
1-B4 33 1.17 0.11 0.21 0.02 FS>2.5 FS>2.5 FS>2.5
1-B4 37.5 0.20 0.11 0.22 -0.01 1.85

THC = CRR capped at 4, in high seismicity cases, verify

Idriss & Boulanger 2008 Methodology Results

FS

FS>2.5

Boring Designation Depth CRR CSR
1-B4 5 0.19 0.33
1-B4 13 0.13 0.51
1-B4 16.5 0.13 0.54
1-B4 18.5 0.12 0.56
1-B4 25.25 0.30 0.58
1-B4 33 1.80 0.60
1-B4 375 0.20 0.60

ENGEO, .

THC = CRR capped at 4, in high seismicity cases, verify




Liquefaction Evaluation - Idriss and Boulanger (2008)*

Input

*Limited to depths of 40ft.

Water Table depth
et e | el | amasi |
Liquefaction
8.5 7 0.594 7.33
At time of Exploration At time of Liquefaction
Boring Designation Drr:]t ¢ Depth [ft] Soil Type [Blo’:\'l“s ] FC Total Stress [psf] Effective Stress [psf] Tota[::ft]ress sﬁg::t[::ﬂ

1-B1 23.5 8 ML 4 90 2702.5 1766.5 2702.5 1672.9
1-B2 20.25 4.5 ML 4 90 2328.75 1595.55 2328.75 1501.95
1-B3 44 6 ML 8 60 5060 2844.8 5060 2751.2
1-B4 16.5 1 ML 4 80 1897.5 1398.3 1897.5 1304.7
1-B4 18.5 3 SC 4 20 2127.5 1503.5 21275 1409.9
1-B4 25.25 10.5 SM 15 40 2903.75 1858.55 2903.75 1764.95
1-B4 37.5 4 ML 12 85 4312.5 2502.9 4312.5 2409.3

N, = Measured SPT Blow Count

Results
. . . Ht. of Layer . . . Limiting. Parameter Maximun'! Volumetric
Boring Designation Depth [ft] CRR CSR FS () (N1)60cs Soil Type (USCS) Liquefiable? [Shear Strain F, Shear Strain ALDI Strain Used e, AS;
Yiim Ymax

1-B1 2315 0.12 0.54 8.00 10 ML yes 48% 0.92 48% 3.83 1.50% 1.44
1-B2 20.3 0.12 0.52 4.50 10 ML yes 45% 0.90 45% 2.02 1.50% 0.81
1-B3 44.0 0.14 0.57 6.00 14 ML yes 32% 0.80 32% 1.89 1.50% 1.08
1-B4 16.5 0.13 0.54 1.00 12 ML yes 39% 0.87 39% 0.39 1.50% 0.18
1-B4 18.5 0.12 0.56 3.00 10 SC Yes 48% 0.92 48% 1.45 1.50% 0.54
1-B4 25.3 0.30 0.58 10.50 29 SM Yes 5% -0.03 5% 0.55 3.00% 3.78
1-B4 37.5 0.20 0.60 4.00 22 ML yes 13% 0.43 13% 0.53 1.50% 0.72

TDL = Too Dense to Liquefy based on blowcount criteria
Volumetric Strains based on Figure 103




APPENDIX E

SUPPLEMENTAL RECOMMENDATIONS
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GENERAL INFORMATION

PREFACE

These supplemental recommendations are intended as a guide for earthwork and are in
addition to any previous earthwork recommendations made by the Geotechnical Engineer. If
there is a conflict between these supplemental recommendations and any previous
recommendations, it should be immediately brought to the attention of ENGEO. Testing
standards identified in this document shall be the most current revision (unless stated
otherwise).

DEFINITIONS
BACKFILL Soil, rock or soil-rock material used to fill excavations and trenches.
DRAWINGS Documents approved for construction which describe the work.
THE GEOTECHNICAL The project geotechnical engineering consulting firm, its employees, or its
ENGINEER designated representatives.

Fill upon which the Geotechnical Engineer has made sufficient observations
ENGINEERED FILL and tests to confirm that the fill has been placed and compacted in

accordance with geotechnical engineering recommendations.

Soil, rock, or soil-rock materials placed to raise the grades of the site or to
backfill excavations.

FILL

IMPORTED MATERIAL Soil and/or rock material which is brought to the site from offsite areas.

ONSITE MATERIAL Soil and/or rock material which is obtained from the site.

Water content, percentage by dry weight, corresponding to the maximum
dry density as determined by ASTM D-1557.

The ratio, expressed as a percentage, of the in-place dry density of the fill
N=WN L =NelelV27NeaR[ol\B or backfill material as compacted in the field to the maximum dry density of
the same material as determined by ASTM D-1557.

SELECT MATERIAL Ons!te and/or |mp0rt_ed material yvhlch is approved by the Geotechnical
Engineer as a specific-purpose fill.

OPTIMUM MOISTURE
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PART | - EARTHWORK

1.0 GENERAL
11  WORK COVERED
Supplemental recommendations for performing earthwork and grading. Activities include:

Site Preparation and Demolition

Excavation

Grading

Backfill of Excavations and Trenches

Engineered Fill Placement, Moisture Conditioning, and Compaction

AN NN NN

1.2 CODES AND STANDARDS

The contractor should perform their work complying with applicable occupational safety and
health standards, rules, regulations, and orders. The Occupational Safety and Health Standards
(OSHA) Board is the only agency authorized in the State to adopt and enforce occupational
safety and health standards (Labor Code § 142 et seq.). The owner, their representative and
contractor are responsible for site safety; ENGEO representatives are not responsible for site
safety.

Excavating, trenching, filling, backfilling, shoring and grading work should meet the minimum
requirements of the applicable Building Code, and the standards and ordinances of state and
local governing authorities.

1.3  TESTING AND OBSERVATION

Site preparation, cutting and shaping, excavating, filling, and backfilling should be carried out
under the testing and observation of ENGEO. ENGEO shall be retained to perform appropriate
field and laboratory tests to check compliance with the recommendations. Any fill or backfill that
does not meet the supplemental recommendations shall be removed and/or reworked, until the
supplemental recommendations are satisfied.

Tests for compaction shall be made in accordance with test procedures outlined in ASTM
D-1557, as applicable, unless other testing methods are deemed appropriate by ENGEO. These

and other tests shall be performed in accordance with accepted testing procedures, subject to
the engineering discretion of ENGEO.

2.0 MATERIALS
2.1  STANDARD

Materials, tools, equipment, facilities, and services as required for performing the required
excavating, trenching, filling and backfilling should be furnished by the Contractor.
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2.2 ENGINEERED FILL AND BACKFILL

Material to be used for engineered fill and backfill should be free from organic matter and other
deleterious substances, and of such quality that it will compact thoroughly without excessive
voids when watered and rolled.

Unless specified elsewhere by ENGEO, engineered fill and backfill shall be free of significant
organics, or any other unsatisfactory material. In addition, engineered fill and backfill shall
comply with the grading requirements shown in the following table:

TABLE 2.2-1: Engineered Fill and Backfill Requirements

US STANDARD SIEVE PERCENTAGE PASSING

3" 100
No. 4 35-100
No. 30 20-100

Earth materials to be used as engineered fill and backfill shall be cleared of debris, rubble and
deleterious matter. Rocks and aggregate exceeding the maximum allowable size shall be
removed from the site. Rocks of maximum dimension in excess of two-thirds of the lift thickness
shall be removed from any fill material to the satisfaction of ENGEO.

ENGEO shall be immediately notified if potential hazardous materials or suspect soils exhibiting
staining or odor are encountered. Work activities shall be discontinued within the area of
potentially hazardous materials. ENGEO shall be notified at least 72 hours prior to the start of
filling and backfilling operations. Materials to be used for filling and backfilling shall be submitted
to ENGEO no less than 10 days prior to intended delivery to the site. Unless specified
elsewhere by ENGEO, where conditions require the importation of low expansive fill material,
the material shall be an inert, low to non-expansive soil, or soil-rock material, free of organic
matter and meeting the following requirements:

TABLE 2.2-2: Imported Fill Material Requirements

PERCENT

SIEVE SIZE PASSING

GRADATION (ASTM D-421) 2-inch 100
#200 15 - 70

PLASTICITY (ASTM D-4318) Plasticity Index < 12

ORGANIC CONTENT (ASTM D-2974) Less than 2 percent

A sample of the proposed import material should be submitted to ENGEO no less than 10 days
prior to intended delivery to the site.

2.3 SUBDRAINS

A subdrain system is an underground network of piping used to remove water from areas that
collect or retain surface water or subsurface water. Subsurface water is collected by allowing
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water into the pipe through perforations. Subdrain systems may drain and discharge to an
appropriate outlet such as storm drain, natural swales or drainage, etc.. Details for subdrain
systems may vary depending on many items, including but not limited to site conditions, soil
types, subdrain spacing, depth of the pipe and pervious medium, as well as pipe diameter.

2.4 PIPE

Subdrain pipe shall conform with these supplemental recommendations unless specified
elsewhere by ENGEO. Perforated pipe for various depths shall be manufactured in accordance
with the following requirements:

TABLE 2.4-1: Perforated Pipe Requirements

PIPE TYPE STANDARD TYZ'SS:ESSKES Rl S(-FI;ISFII):NESS
PIPE STIFFNESS ABOVE 200 PSI (BELOW 50 FEET OF FINISHED GRADE)
ABS SDR 15.3 4t06 450
PVC Schedule 80 ASTM D1785 3to 10 530
PIPE STIFFNESS BETWEEN 100 PSI AND 150 PSI (BETWEEN 15 AND 50 FEET OF FINISHED GRADE)
ABS SDR 23.5 ASTM D2751 4t06 150
PVC SDR 23.5 ASTM D3034 4t06 153
PVC Schedule 40 ASTM D1785 3to 10 135
ABS Schedule 40/DWV ASTM D1527 & D2661 3to 10
PIPE STIFFNESS BETWEEN 45 PSI AND 50 PSI* (BETWEEN 0 TO 15 FEET OF FINISHED GRADE)
PVC A-2000 ASTM F949 410 10 50
PVC SDR 35 ASTM D3034 4108 46
ABS SDR 35 ASTM D2751 4t08 45
Corrugated PE AASHTO M294 Type S 41010 45

*Pipe with a stiffness less than 45 psi should not be used.

Other pipes not listed in the table above shall be submitted for review by the Geotechnical
Engineer not less 72 hours before proposed use.

2.5 OUTLETS AND RISERS

Subdrain outlets and risers must be fabricated from the same material as the subdrain pipe.
Outlet and riser pipe and fittings must not be perforated. Covers must be fitted and bolted into
the riser pipe or elbow. Covers must seat uniformly and not be subject to rocking.

2.6 PERMEABLE MATERIAL
Permeable material shall generally conform to Caltrans Standard Specification unless specified

otherwise by ENGEO. Class 2 permeable material shall comply with the gradation requirements
shown in the following table.
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TABLE 2.6-1: Class 2 Permeable Material Grading Requirements

SIEVE SIZES PERCENTAGE PASSING

1" 100
3/4" 90 to 100
3/8" 40 to 100
No. 4 2510 40
No. 8 18to 33
No. 30 5t0 15
No. 50 Oto7
No. 200 Oto 3

2.7 FILTER FABRIC

Filter fabric shall meet the following Minimum Average Roll Values unless specified elsewhere
by ENGEO.

Grab Strength (ASTM D-4632) .......ccvvveeeiieeeiiieeiiiiee e, 180 Ibs
Mass per Unit Area (ASTM D-4751) ....ooveeeeiieeiiiiieiiieee e, 6 oz/yd?
Apparent Opening Size (ASTM D-4751)........ 70-100 U.S. Std. Sieve
Flow Rate (ASTM D-4491).....ccccccooviiiiiiiiiiieeeeeceeinn, 80 gal/min/ft?
Puncture Strength (ASTM D-4833) .......ceeeiiieiiiiiiiiiiee e 80 Ibs

Areas to receive filter fabric must comply with the compaction and elevation tolerance specified
for the material involved. Handle and place filter fabric under the manufacturer's instructions.
Align and place filter fabric without wrinkles.

Overlap adjacent roll ends of filter fabric in accordance with manufacturer’s recommendations.
The preceding roll must overlap the following roll in the direction that the permeable material is
being spread. Completely replace torn or punctured sections damaged during placement or
repair by placing a piece of filter fabric that is large enough to cover the damaged area and
comply with the overlap specified. Cover filter fabric with the thickness of overlying material
shown within 72 hours of placing the fabric.

2.8 GEOCOMPOSITE DRAINAGE

Geocomposite drainage is a prefabricated material that includes filter fabric and plastic pipe.
Filter fabric must be Class A. The drain shall be of composite construction consisting of a
supporting structure or drainage core material surrounded by a geotextile. The geotextile shall
encapsulate the drainage core and prevent random soil intrusion into the drainage structure.
The drainage core material shall consist of a three-dimensional polymeric material with a
structure that permits flow along the core laterally. The core structure shall also be constructed
to permit flow regardless of the water inlet surface. The drainage core shall provide support to
the geotextile.

A geotextile flap shall be provided along drainage core edges. This flap shall be of sufficient
width for sealing the geotextile to the adjacent drainage structure edge to prevent soil intrusion
into the structure during and after installation. The geotextile shall cover the full length of the
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core. The geocomposite core shall be furnished with an approved method of constructing and
connecting with outlet pipes. If the fabric on the geocomposite drain is torn or punctured, replace
the damaged section completely. The specific drainage composite material and supplier shall be
preapproved by ENGEO.

The Contractor shall submit a manufacturer's certification that the geocomposite meets the
design properties and respective index criteria measured in full accordance with applicable test
methods. The manufacturer's certification shall include a submittal package of documented test
results that confirm the design values. In case of dispute over validity of design values, the
Contractor will supply design property test data from a laboratory approved by ENGEO, to
support the certified values submitted.

Geocomposite material suppliers shall provide a qualified and experienced representative onsite
to assist the Contractor and ENGEO at the start of construction with directions on the use of
drainage composite. If there is more than one application on a project, this criterion will apply to
construction of the initial application only. The representative shall also be available on an as-
needed basis, as requested by ENGEO, during construction of the remaining applications. The
soil surface against which the geocomposite is to be placed shall be free of debris and
inordinate irregularities that will prevent intimate contact between the soil surface and the drain.

Edge seams shall be formed by utilizing the flap of the geotextile extending from the
geocomposite's edge and lapping over the top of the fabric of the adjacent course. The fabric
flap shall be securely fastened to the adjacent fabric by means of plastic tape or
non-water-soluble construction adhesive, as recommended by the supplier. To prevent soil
intrusion, exposed edges of the geocomposite drainage core edge must be covered.

Approved backfill shall be placed immediately over the geocomposite drain. Backfill operations
should be performed to not damage the geotextile surface of the drain. Also during operations,
avoid excessive settlement of the backfill material. The geocomposite drain, once installed, shall
not be exposed for more than 7 days prior to backfilling.
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Geogrid soil reinforcement (geogrid) shall be submitted to ENGEO and should be approved
before use. The geogrid shall be a regular network of integrally connected polymer tensile
elements with aperture geometry sufficient to permit significant mechanical interlock with the
surrounding soil or rock. The geogrid structure shall be dimensionally stable and able to retain
its geometry under construction stresses and shall have high resistance to damage during
construction to ultraviolet degradation and to chemical and biological degradation encountered
in the soil being reinforced. The geogrids shall have an Allowable Tensile Strength (T.) and
Pullout Resistance, for the soil type(s) as specified on design plans.

The contractor shall submit a manufacturer's certification that the geogrids supplied meet plans
and project specifications. The contractor shall check the geogrid upon delivery to ensure that
the proper material has been received. During periods of shipment and storage, the geogrid
shall be protected from temperatures greater than 140°F, mud, dirt, dust, and debris.
Manufacturer's recommendations in regard to protection from direct sunlight must also be
followed. At the time of installation, the geogrid will be rejected if it has defects, tears, punctures,
flaws, deterioration, or damage incurred during manufacture, transportation, or storage. If
approved by ENGEO, torn or punctured sections may be repaired by placing a patch over the
damaged area. Any geogrid damaged during storage or installation shall be replaced by the
Contractor at no additional cost to the owner.

Geogrid material suppliers shall provide a qualified and experienced representative onsite at the
initiation of the project, for a minimum of three days, to assist the Contractor and ENGEO
personnel at the start of construction. If there is more than one slope on a project, this criterion
will apply to construction of the initial slope only. The representative shall also be available on
an as-needed basis, as requested by ENGEO, during construction of the remaining slope(s).
Geogrid reinforcement may be joined with mechanical connections or overlaps as
recommended and approved by the manufacturer. Joints shall not be placed within 6 feet of the
slope face, within 4 feet below top of slope, nor horizontally or vertically adjacent to another
joint.

The geogrid reinforcement shall be installed in accordance with the manufacturer's
recommendations. The geogrid reinforcement shall be placed within the layers of the
compacted soil as shown on the plans or as directed. The geogrid reinforcement shall be placed
in continuous longitudinal strips in the direction of main reinforcement. However, if the Contractor
is unable to complete a required length with a single continuous length of geogrid, a joint may be
made with the manufacturer's approval. Only one joint per length of geogrid shall be allowed. This
joint shall be made for the full width of the strip by using a similar material with similar strength.
Joints in geogrid reinforcement shall be pulled and held taut during fill placement.

Adjacent strips, in the case of 100 percent coverage in plan view, need not be overlapped. The
minimum horizontal coverage is 50 percent, with horizontal spacing between reinforcement no
greater than 40 inches. Horizontal coverage of less than 100 percent shall not be allowed
unless specifically detailed in the construction drawings. Adjacent rolls of geogrid reinforcement
shall be overlapped or mechanically connected where exposed in a wrap around face system,
as applicable.
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The Contractor may place only that amount of geogrid reinforcement required for immediately
pending work to prevent undue damage. After a layer of geogrid reinforcement has been
placed, the next succeeding layer of soil shall be placed and compacted as appropriate. After
the specified soil layer has been placed, the next geogrid reinforcement layer shall be installed.
The process shall be repeated for each subsequent layer of geogrid reinforcement and soil.
Geogrid reinforcement shall be placed to lay flat and pulled tight prior to backfilling. After a layer
of geogrid reinforcement has been placed, suitable means, such as pins or small piles of soil,
shall be used to hold the geogrid reinforcement in position until the subsequent soil layer can be
placed.

Under no circumstances shall a track-type vehicle be allowed on the geogrid reinforcement
before at least 6 inches of soil have been placed. Turning of tracked vehicles should be kept to
a minimum to prevent tracks from displacing the fill and the geogrid reinforcement. If approved
by the Manufacturer, rubber-tired equipment may pass over the geosynthetic reinforcement at
slow speeds, less than 10 mph. Sudden braking and sharp turning shall be avoided. During
construction, the surface of the fill should be kept approximately horizontal. Geogrid
reinforcement shall be placed directly on the compacted horizontal fill surface. Geogrid
reinforcements are to be placed as shown on plans, and oriented correctly.
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The specific geotextile material and supplier shall be preapproved by ENGEO. The contractor
shall submit a manufacturer's certification that the geotextiles supplied meet the respective
index criteria set when geotextile was approved by ENGEO, measured in full accordance with
specified test methods and standards.

The contractor shall check the geotextile upon delivery to ensure that the proper material has
been received. During periods of shipment and storage, the geotextile shall be protected from
temperatures greater than 140°F, mud, dirt, dust, and debris. Manufacturer's recommendations
in regard to protection from direct sunlight must also be followed. At the time of installation, the
geotextile will be rejected if it has defects, tears, punctures, flaws, deterioration, or damage
incurred during manufacture, transportation, or storage. If approved by ENGEO, torn or
punctured sections may be repaired by placing a patch over the damaged area. Any geotextile
damaged during storage or installation shall be replaced by the Contractor at no additional cost
to the owner.

Geotextile material suppliers shall provide a qualified and experienced representative onsite at
the initiation of the project to assist the Contractor and ENGEO personnel at the start of
construction. The geotextile reinforcement shall be installed in accordance with the
manufacturer's recommendations. The geotextile reinforcement shall be placed within the layers
of the compacted soil as shown on the plans or as directed, secured with staples, pins, or small
piles of backfill, placed without wrinkles, and aligned with the primary strength direction
perpendicular to slope contours. Cover geotextile reinforcement with backfill within the same
work shift. Place at least 6 inches of backfill on the geotextile reinforcement before operating or
driving equipment or vehicles over it, except those used under the conditions specified below for
spreading backfill.

Adjacent strips, in the case of 100 percent coverage in plan view, need not be overlapped. The
minimum horizontal coverage is 50 percent, with horizontal spacing between reinforcement no
greater than 40 inches. Horizontal coverage of less than 100 percent shall not be allowed
unless specifically detailed in the construction drawings. Adjacent rolls of geotextile
reinforcement shall be overlapped or mechanically connected where exposed in a wraparound
face system, as applicable.

The contractor may place only that amount of geotextile reinforcement required for immediately
pending work to prevent undue damage. After a layer of geotextile reinforcement has been
placed, the succeeding layer of soil shall be placed and compacted as appropriate. After the
specified soil layer has been placed, the next geotextile reinforcement layer shall be installed.
The process shall be repeated for each subsequent layer of geotextile reinforcement and soil.

Geotextile reinforcement shall be placed to lay flat and be pulled tight prior to backfilling. After a
layer of geotextile reinforcement has been placed, suitable means, such as pins or small piles of
soil, shall be used to hold the geotextile reinforcement in position until the subsequent soil layer
can be placed. Under no circumstances shall a track-type vehicle be allowed on the geotextile
reinforcement before at least six inches of soil has been placed. Turning of tracked vehicles
should be kept to a minimum to prevent tracks from displacing the fill and the geotextile
reinforcement. If approved by the Manufacturer, rubber-tired equipment may pass over the
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geotextile reinforcement as slow speeds, less than 10 mph. Sudden braking and sharp turning

shall be avoided.

During construction, the surface of the fill should be kept approximately horizontal. Geotextile
reinforcement shall be placed directly on the compacted horizontal fill surface. Geotextile
reinforcements are to be placed within three inches of the design elevations and extend the

length as shown on the elevation view unless otherwise directed by ENGEO.

Replace or repair any geotextile reinforcement damaged during construction. Grade and
compact backfill to ensure the reinforcement remains taut. Geotextile soil reinforcement must be

tested to the required design values using the following ASTM test methods.

TABLE llI-1: Geotextile Soil Reinforcements

PROPERTY TEST

Elongation at break, percent ASTM D 4632
Grab breaking load, Ib, 1-inch grip (min) in each direction ASTM D 4632
Wide width tensile strength at 5 percent strain, Ib/ft (min) ASTM D 4595
Wide width tensile strength at ultimate strength, Ib/ft (min) ASTM D 4595
Tear strength, Ib (min) ASTM D 4533
Puncture strength, Ib (min) ASTM D 6241
Permittivity, sect (min) ASTM D 4491
Apparent opening size, inches (max) ASTM D 4751
Ultraviolet resistance, percent (min) retained grab break load, 500 hours ASTM D 4355
Supplemental Recommendations Page | 10
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PART IV - EROSION CONTROL MAT

Work shall consist of furnishing and placing a synthetic erosion control mat and/or degradable
erosion control blanket for slope face protection and lining of runoff channels. The specific
erosion control material and supplier shall be pre-approved by ENGEO.

The Contractor shall submit a manufacturer's certification that the erosion mat/blanket supplied
meets the criteria specified when the material was approved by ENGEO. The manufacturer's
certification shall include a submittal package of documented test results that confirm the
property values. Jute mesh shall consist of processed natural jute yarns woven into a matrix,
and netting shall consist of coconut fiber woven into a matrix. Erosion control blankets shall be
made of processed natural fibers that are mechanically, structurally, or chemically bound
together to form a continuous matrix that is surrounded by two natural nets.

The Contractor shall check the erosion control material upon delivery to ensure that the proper
material has been received. During periods of shipment and storage, the erosion mat shall be
protected from temperatures greater than 140°F, mud, dirt, and debris. Manufacturer's
recommendations in regard to protection from direct sunlight must also be followed. At the time
of installation, the erosion mat/blanket shall be rejected if it has defects, tears, punctures, flaws,
deterioration, or damage incurred during manufacture, transportation, or storage. If approved by
ENGEO, torn or punctured sections may be removed by cutting out a section of the mat. The
remaining ends should be overlapped and secured with ground anchors. Any erosion
mat/blanket damaged during storage or installation shall be replaced by the Contractor at no
additional cost to the Owner.

Erosion control material suppliers shall provide a qualified and experienced representative
onsite, to assist the Contractor and ENGEO personnel at the start of construction. If there is
more than one slope on a project, this criterion will apply to construction of the initial slope only.
The representative shall be available on an as-needed basis, as requested by ENGEO, during
construction of the remaining slope(s). The erosion control material shall be placed and
anchored on a smooth graded, firm surface approved by the Engineer. Anchoring terminal ends
of the erosion control material shall be accomplished through use of key trenches. The material
in the trenches shall be anchored to the soil on maximum 1% foot centers. Topsoil, if required
by construction drawings, placed over final grade prior to installation of the erosion control
material shall be limited to a depth not exceeding 3 inches.

Erosion control material shall be anchored, overlapped, and otherwise constructed to ensure
performance until vegetation is well established. Anchors shall be as designated on the
construction drawings, with a minimum of 12-inch length, and shall be spaced as designated on
the construction drawings, with a maximum spacing of 4 feet.
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Mr. Tim Steele

The Sobrato Organization

10600 N. De Anza Boulevard, Suite 200
Cupertino, CA 95014

Subject: Stevenson Boulevard Bridge - East Abutment
Sobrato Property — Area 4
7200 Stevenson Boulevard
Newark, California

PRELIMINARY GEOTECHNICAL EXPLORATION
Dear Mr. Steele:

We prepared this preliminary geotechnical exploration report for the Sobrato Organization for
design of the proposed bridge over the existing Union Pacific railroad in Newark, California. We
characterized the subsurface conditions at the location of the proposed Stevenson Boulevard
Bridge to provide the enclosed preliminary geotechnical recommendations for design.

Our experience and that of our profession clearly indicate that the risk of costly design,
construction, and maintenance problems can be significantly lowered by retaining the design
geotechnical engineering firm to review the project plans and specifications and provide
geotechnical observation and testing services during construction. We understand the bridge
design is at a conceptual stage, once the bridge type has been selected and structural demands
are determined, we will be glad to discuss further detail needed for design level of this project.

If you have any questions or comments regarding this report, please call and we will be glad to
discuss them with you.

Sincerely,

ENGEO Incorporated

-

eff Fippin, GE

et Kan, CEG, GE

6399 San Ignacio Avenue, Suite 150 ¢ San Jose, CA 95119 ¢ (408) 574-4900 * Fax (888) 279-2698
Www.engeo.com
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1.0 INTRODUCTION
1.1 PURPOSE AND SCOPE

We prepared this report to provide preliminary recommendations for the eastern embankment of
the proposed Stevenson Boulevard Bridge planned for the Sobrato Property, Area 4, in Newark,
California. We plan to perform additional explorations at the western abutment area at a later date
when a drill rig can access the area.

For this report, we conducted a subsurface exploration, performed laboratory testing and
preliminary engineering analysis to evaluate foundation options and geotechnical risks. We
previously provided geotechnical recommendations regarding development within Area 4 of the
Sobrato property on April 5, 2018 (Reference 14).

For our use, we received the following:

e Advance Planning Study, Stevenson Boulevard Overhead, Newark, California, Biggs Cardosa
Associates Incorporated, dated November 13, 2018.

¢ DRAFT Plan Line Study, Stevenson Boulevard, Area 4 Tract 8495, Newark, California, Carlson,
Barbee and Gibson (CBG), November 26, 2018.

We prepared this report for the exclusive use of our client and their consultants for design 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 conclusions and recommendations contained
in this report to evaluate whether modifications are recommended. 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 PROJECT LOCATION

The proposed Stevenson Boulevard Bridge is located in the western portion of Newark, California,
as shown on the Vicinity Map, Figure 1. The Stevenson Boulevard Extension Bridge will be located
to the east of the Area 4 property and will span the existing Union Pacific Railroad that runs
northwest to southeast; the bridge will provide access from Stevenson Boulevard to the planned
residential development in Area 4, as shown on Figure 2.

1.3 PROJECT DESCRIPTION

The Stevenson Boulevard extension bridge is currently planned to be approximately 60 to
61.5 feet wide, with one vehicular travel lane and a bike lane for each direction and a pedestrian
walkway (part of the bay trail) along the west bound travel lane. Based on the plans provided by
Biggs Cardosa Associates, the bridge span will be approximately 227.5 feet long. Two bents, one
on each side of the Union Pacific Railroad tracks, are planned. The bents and abutment walls are
proposed to be supported by Cast-In-Steel-Shell (CISS) pile foundations with diameters in the
range of 5 to 6 feet.
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2.0 FINDINGS
2.1 GEOLOGY AND SEISMICITY
211 Geology

The site is located within the Coast Ranges geologic province of California. The Coast Ranges
province is typified by a system of northwest-trending, fault-bounded mountain ranges and
intervening alluviated valleys. More specifically, the site is located west of the Hayward fault and
south of the Coyote Hills on the eastern side of the San Francisco Bay.

According to published geologic mapping by Helley and Graymer (1997), the project site is
underlain by Quaternary basin deposits (Qhb), that typically consist of very fine silty clay to clay
deposits occupying flat-floored basins at the distal edge alluvial fans adjacent to the bay mud. A
stockpile of fill was placed within the proposed footprint of the east abutment, as shown in
Figure 2.

2.1.2 Seismicity

Because of the presence of nearby active faults!Y, the Bay Area Region is considered seismically
active. Numerous small earthquakes occur every year in the region, and large (greater than
Moment Magnitude, My, 7) earthquakes have been recorded and can be expected to occur in the
future. The site is not located within a State of California Earthquake Fault Zone. Figure 3 shows
the approximate location of known active and potentially active faults and significant historic
earthquakes mapped within the San Francisco Bay Region.

TABLE 2.1.2-1: Regional Faults

APPROXIMATE DIRECTION ESTIMATE OF
FAULT NAME DISTANCE FR MAXIMUM MAGNITUDE
. OM SITE
(miles) (Ellsworth)
Hayward/Rogers Creek 4.0 Northeast 7.3
Calaveras 8.4 Northeast 7.0
Monte Vista-Shannon 12.7 Southwest 6.5
San Andreas 15.1 Southwest 8.0

Site: Latitude = 37.5044; Longitude = -121.9979

The Silver Creek Fault is mapped west of the site concealed beneath Quaternary alluvium. Recent
work by the USGS on the Silver Creek Fault concluded that no surface trace is evident and
convincing evidence of Holocene offset is lacking (OFR 2010-1010).

The Working Group on California Earthquake Probabilities (WGCEP, 2007) evaluated the 30-year
probability of an My, 6.7 or greater earthquake occurring on the known active fault systems in the
Bay Area, including the Hayward fault. The WGCEP generated an overall probability of 63 percent
for the Bay Area as whole, and a probability of 31 percent for the Hayward fault, 7 percent for the
Calaveras fault, and 21 percent for the San Andreas Fault.

(11 An active fault is defined by the California Geological Survey as one that has had surface displacement
within Holocene time (about the last 11,000 years) (Hart, 1997).
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2.2 SURFACE CONDITIONS

According to the plan line study provided to us by CBG, existing site grades are currently at
approximately Elevation 7 to Elevation 27 feet (Datum: NGVD29) in the vicinity of the eastern
abutment. Much of the eastern abutment footprint is occupied by an existing stockpile of fill
approximately 20 feet high. From review of aerial photographs, it appears that the stockpile was
placed between 1998 and 2002 when excavation of the neighboring detention basin was
observed. No document associated with placement of this stockpile can be found at the City of
Newark archives.

2.3 FIELD EXPLORATION

Our field exploration included drilling three exploratory borings (2-B1, 2-B2, and 2-B3) between
April 2 and April 4, 2018 at the proposed eastern bridge abutment. The locations of the borings are
shown on the Site Plan, Figure 2. We retained the services of a driling crew operating a
truck-mounted drill rig to advance Borings 2-B1 through 2-B3 using 5-inch-diameter mud rotary
methods to a depths of approximately 41% to 81% feet below the ground surface (bgs).

A representative of our firm logged the borings in the field and collected disturbed and relatively
undisturbed soil samples using a 2%-inch-inside-diameter (I1.D.) California-type split-spoon
sampler fitted with 6-inch-long stainless steel liners and a 2-inch-outside-diameter (O.D.)
Standard Penetration Test (SPT) split-spoon sampler. In addition, 3-inch O.D. Shelby tube
samplers were utilized.

We obtained the standard blow counts by dropping a 140-pound hammer through a 30-inch free
fall. We drove the sampler 18 inches and the number of blows was recorded for each 6 inches of
penetration. Unless otherwise indicated, the blows per foot recorded on the boring log represent
the accumulated number of blows required to drive the last 1 foot of penetration; the blow counts
reported on the logs have not been converted using any correction factors.

The boring logs are included in Appendix A. The logs depict subsurface conditions at the
exploration locations for the date of exploration; however, subsurface conditions may vary with
time.

2.4 SUBSURFACE CONDITIONS

Within the limits of the existing stockpile, we generally encountered fill consisting of stiff to hard
lean clay with varying amounts of gravel from the top of the stockpile to depths ranging from
Elevations 3 to -4 feet (NGVD29). Below the stockpile fill, we generally encountered medium stiff,
high plasticity and potentially compressible fat clay extending to approximately Elevation -11 feet.
Below the fat clay, we encountered stiff lean clayey soil that extended to approximately
Elevation -47 feet. Below the lean clayey soil, we encountered a layer of loose clayey sand,
approximately 10 to 15 feet thick. This layer of loose clayey sand may be potentially liquefiable.

We encountered stiff/dense silty, sandy and gravelly deposits below Elevation -61 feet that
extends to the termination depths of our borings. The specific stratigraphy for Borings 2-B1
through 2-B3 are depicted on the exploration logs in Appendix A. A generalized subsurface profile
is summarized in Table 2.4-1 below.
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Table 2.4-1: Generalized Subsurface Profile

APPROXIMATE
THICKNESS DESCRIPTION
(FT)

Above -4 feet 10to 25 Stockpile Fill: Stiff to hard lean clay, gravelly clay and sandy clay.
Fat Clay: Medium stiff, high plasticity clay. Potentially

ELEVATION

(NGVD29)

-4 to -11 feet 7 .
compressible.

11 to -16 feet 5 Clayey Sand/Silty Sand/Sandy Silt/Sandy Clay: Medium stiff, low to
medium plasticity clay and silts. Potentially liquefiable.

-16 to -47 feet 36 Lean Clay: Stiff, low to medium plasticity clay.

-47 t0 -61 feet 14 C_:Iayey Sand/Silty Sand: loose, clayey and silty sand. Potentially
liquefiable.

-61 to -75 feet 14 Sand and Gravel: Dense, contains some fines.

2.5 GROUNDWATER CONDITIONS

We encountered groundwater at approximately Elevation O feet in Boring 2-B1. In addition, as
described in Reference 14, we encountered groundwater between approximately Elevation -2
and -3.5 feet in our previous exploration. Based on the above-mentioned information regarding
depth to groundwater, we used a design groundwater level of Elevation O feet for our analysis.

Fluctuations in the level of groundwater may occur due to variations in rainfall, tidal fluctuations,
irrigation practice, and other factors not evident at the time measurements were made.

2.6 LABORATORY TESTING

The lab tests performed for this report include moisture content, dry density, plasticity index,
gradation, shear strength, R-value, and sulfate content on selected samples. The laboratory test
results are included on the borelogs in Appendix A. Individual test results are presented in
Appendix B. We also submitted select samples for analytical corrosion testing including pH, redox,
resistivity, sulfate and chloride content and results are provided in Appendix C.

3.0 DISCUSSION AND CONCLUSIONS

Based on our preliminary explorations, laboratory test results and analyses, we believe that the
proposed bridge is feasible from a geotechnical and geologic standpoint, provided that the
preliminary recommendations included in this report, along with other sound engineering
practices, are incorporated in the design and construction of the project. We recommend that
additional exploration and laboratory testing to be performed in the vicinity of the western
abutment in order to assess the subsurface conditions across the proposed bridge.

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 ground lurching.
The following sections present a discussion of these hazards as they apply to the site.
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3.1.1 Ground Rupture

Since there are no known active faults crossing the property and the site is not located within an
Earthquake Fault Special Study Zone, ground rupture is unlikely at the subject property.

3.1.2 Ground Shaking and Seismic Design Criteria

As discussed previously, the project site is located in a seismically active region. An earthquake
of moderate to high magnitude generated within the San Francisco Bay Region could cause
significant ground shaking at the project site. The degree of shaking is dependent on the
magnitude of the event, the distance to its zone of rupture and local geologic conditions. The
seismic design criteria are discussed below.

We developed the Acceleration Response Spectra (ARS) for the project using the Caltrans ARS
Online (v2.3.06) online web tool; this application follows Version 1.7 of the Caltrans Seismic
Design Criteria (Caltrans SDC, 2013). To perform our analysis, we estimated the average shear
wave velocity for the top 30 meters (Vs30) to be 200 meters per second based on the explorations
previously discussed.

The Caltrans ARS curve is calculated from the following:

e Deterministic Criteria based on late-Quaternary faults in the 2012 fault database published by
Caltrans referencing latest updates from the CGS and United States Geological Survey
(USGS).

e Probabilistic Criteria based on 5% in 50 years probability of exceedance ground motion
(975-year return period). The probabilistic analyses are based on source data from the
2008 USGS National Seismic Hazard Map.

e Minimum Spectrum based on a My = 6.5 strike-slip event occurring at a distance of 7.5 miles
(12 km) from the site.

The resultant 2013 Caltrans ARS includes near-fault directivity effects. The ARS curve developed
based on these criteria is presented in Appendix D.

3.1.3 Liquefaction Evaluation

We evaluated the potential for liquefaction utilizing subsurface data from Borings 2-B1 through
2-B3.

Soil liquefaction results from loss of strength during cyclic loading, such as imposed by
earthquakes. The soil considered most susceptible to liquefaction is clean, loose, saturated,
uniformly graded fine sands below the groundwater table. When seismic ground shaking occurs,
the soil is subjected to cyclic shear stresses that can cause excess hydrostatic pressures to
develop and liquefaction 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 soil (including low plasticity silt and
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clay) can also liquefy. Bray and Sancio (2006) discussed the susceptibility of fine-grained soil to
liquefaction as a function of liquid limit (LL), plasticity index (PI) and water content (wc); loose soils
with Pl less than 12 and w¢/LL greater than 0.85 are considered susceptible to liquefaction, and
loose soils with a plasticity index between 12 and 18 and w¢/LL greater than 0.8 are more resistant
to liquefaction.

To assess liquefaction potential at the bridge location, we used a design groundwater level of
Elevation O feet and a peak ground acceleration (PGA) of 0.63g based on the Caltrans ARS Curve
(Appendix D). Based on the 2008 United States Geologic Survey probabilistic seismic hazard
deaggregation analysis, we used the Hayward fault contribution to hazard with a moment
magnitude (M) of 7.3.

We performed preliminary liquefaction analyses on the borings based on guidelines provided in
the California Geological Survey’s Special Publication 117A (2008), as well as analysis methods
by Bray and Sancio and Idriss and Boulanger (2008). We used SPT blow counts in the saturated
silt, silty sand, and clayey sand layers to calculate the factor of safety against liquefaction. We
include the results of our liquefaction assessment in Appendix E. We list potentially liquefiable
layers in Table 3.1.3-1 below.

TABLE 3.1.3-1: Potentially Liquefiable or Cyclically Soften Layers

EXPLORATION ID ELEVATION (NGVD29) POTENTIALLY LIQUEFIABLE LAYERS
-0.5 to -4 feet Poorly Graded Gravel (GP) [Fill]
2-B1 Silty Clay to Clayey Silt (CL-ML)
Bottom of Boring at -11.510 -16.5 feet [Native]
El. -75.5 feet i -
47 10 -61 feet Clay_ey Sand to Silty Sand (SC-SM)
[Native]
5.82 -11.5to -14 feet Clayey Sand (SC) [Native]
Bottom of Boring at -32 to -35 feet Poorly Graded Sgnd (SP) [Native]
El. -55.5 feet -49 1o -52 feet Clayey Sand to Silty Sand (SC-SM)
[Native]
2-B3 Clayey Sand to Silty Sand (SC-SM)
Bottom of boring at -13 to -16 feet [Na}[/ivg] y
El. -24.5 feet

Our analysis suggests that native soil between Elevations -11 and -16 feet, -32 to -35 feet, and -47
to -61 feet are susceptible to liguefaction and cyclic softening. In addition, a localized layer of
gravelly fill at Elevation -0.5 to -4 feet is potentially liquefiable and should be mitigated.

Additional subsurface exploration and collection of soil samples during the design-level study will
better delineate the areas with a potential for liquefaction and estimates of liquefaction-induced
settlement magnitude. Soil samples of the fine-grained soil should be selected for cyclic simple
shear testing during the design-level study to further evaluate liquefaction potential and volumetric
strain.

3.14 Liquefaction-Induced Ground Settlement

We calculated potential liquefaction-induced settlement estimates based on methods published
by Idriss and Boulanger (2008) and soil encountered in Borings 2-B1, 2-B2, and 2-B3.
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TABLE 3.1.4-1: Preliminary Liquefaction or Cyclic Softening Induced Settlement

PRELIMINARY LIQUEFACTION

EXPLORATION ID INDUCED SETTLEMENT (INCHES)

2-B1 6.2
2-B2 3.9
2-B3 1.7

The deep foundations recommended in Section 4.2 will, therefore, be subject to downdrag forces
due to liquefaction. There is a potential of differential settlement between the abutment fill and the
pile-supported bridge. This differential settlement could be as large as 6 inches if the maximum
estimated settlement occurs. On-going maintenance such as grading or pavement overlay of the
bridge approach may be required to address differential settlement if it occurs. Alternatively,
ground improvement can be performed to mitigate liquefaction and load induced settlement within
the bridge approach. Downdrag and differential settlement due to liquefaction should be further
evaluated in the design-level report.

3.1.5 Surface manifestation

In addition to the above preliminary liquefaction analysis, we also evaluated the capping effect of
any overlying non-liquefiable soil. We understand that the new bridge abutment will raise site
grades by 5 to 15 feet. The additional fill will increase the non-liquefiable cap above the potentially
liquefiable layers identified in Section 3.1.3. In order for liquefaction-induced ground failure to
occur, the pore water pressure generated within the liquefied strata must exert a force sufficient
to break through the overlying soil and vent to the surface resulting in sand boils or fissures. We
based our analyses and review on guidelines provided by Ishihara (1985) and Youd and Garris
(1995).

When considering planned final grade, the potentially liquefiable soil at the project site have
adequate caps of non-liquefiable soil when site grades are raised to prevent venting of liquefiable
soil.

3.1.6 Lateral Spreading

Lateral spreading involves lateral ground movement caused by earthquake vibrations. These
lateral ground movements are often associated with a weakening or failure of an embankment or
soil mass overlying a layer of liquefied sand or weak soil.

The shallowest liquefiable layer is located at 2-B1 at Elevation -0.5 to -4 feet; however, the
liquefiable material identified is loose gravelly fill previously placed to construct the embankment
and does not appear to be continuous across the site. As discussed above, we encountered the
next shallowest and continuous liquefiable layer consisting of clayey silt, silty clay and sandy clay
between Elevation -11 and -16.5 feet. The neighboring detention basin creates a free face
extending from the ground surface to Elevation 5 feet. As such, the continuous liquefiable layer
at Elevation -11 to -16.5 feet does not intercept the free face created by the neighboring detention
basin. Thus, the potential for lateral spreading is low.

3.2 EXISTING FILL

Existing fill is present within the footprint of the eastern bridge abutment in the form of a stockpile.
No placement records are available for the existing stockpile fill. The existing stockpile fill is
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predominately stiff to hard clay with a layer of medium dense gravelly clayey sand and poorly
graded gravel at the base of the stockpile. A layer of soft to medium stiff fat clay deposits are
present below the sandy and gravelly layer below the base of the stockpile. We did not encounter
debris or deleterious material within the stockpile fill in our exploratory borings.

3.3 COMPRESSIBLE BAY MUD

The eastern abutment is underlain with potentially compressible fat clay ranging from
approximately 7 to 10 feet thick. The top of this compressible fat clay layer was encountered at
approximately Elevation 0 to -4 feet bgs. Based on laboratory consolidation test result, this fat
clay layer below the existing fill is over consolidated by 50 percent.

We anticipate this fat clay layer may experience consolidation settlement from the weight of new
fill. The design of surface grades and underground utilities must accommodate or resist potential
differential settlement.

We performed preliminary consolidation settlement calculations considering up to 25 feet of new
fill over the existing 25 feet of stockpile fill and a traffic surcharge load of 120 psf. Our analysis
considered an over consolidation ratio (OCR) of 1.5 and a compressive index of approximately
0.15.

TABLE 3.3-1: Consolidation Settlement in 30 years

PROPOSED IMPROVEMENTS LOAD TOTAL SETTLEMENT IN
OVER EXISTING STOCKPILE (PSF) 30 YEARS
FILL (INCHES)

5 foot of Fill 745 0.5

10 feet of Fill 1,370 1.5

15 feet of Fill 1,995 2.5

20 feet of Fill 2,620 3.5

25 feet of Fill 3,245 4

The above load-induced settlement is in addition to the estimated liquefaction-induced settlement.
The following measures may be considered to mitigate potential load-induced settlement:

Ground improvement such as deep soil mixing or drilled displacement columns.
Placement of lightweight fill.

Surcharge program along with wick drains.

Long-term maintenance program to raise the settled embankment.

The above mitigation measures should be evaluated in the design-level geotechnical exploration.
34 SOIL CORROSIVITY

As a part of our previous study, we collected one sample from Boring 2-B1 at 10 feet bgs and
transported the sample under chain-of-custody to CERCO Analytical for corrosion testing. At
CERCO Analytical, the samples were tested for pH, resistivity, chloride and sulfate concentration.
These tests provide an indication of the corrosion potential of the soil environment on buried
concrete structures and metal pipes. The results are summarized in the table below. A detailed
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description of the laboratory results is contained in the report prepared by CERCO Analytical, Inc.
(Appendix C).
TABLE 3.4-1: Soil Corrosivity Test Results

SAMPLE SOIL TYPE SULFATE CHLORIDE ION RESISTIVITY

NUMBER (mg/kg) (mg/kg) (Ohm-cm)
2-B1@10’ CLAY 97 440 510 7.57

According to Caltrans Corrosion Guidelines Version 2.0 (2012), soil is considered corrosive if
chloride concentration is 500 ppm or above, sulfate concentration is 2000 ppm or above, or pH is
5.5 or less. Based on these criteria, the site soil is not considered corrosive to structural elements.
Additional corrosivity tests should be performed during design-level exploration to determine
corrosion levels for concrete and steel protection. We recommend a corrosion consultant be
retained to evaluate specific corrosion recommendations for the project.

4.0 PRELIMINARY RECOMMENDATIONS

Based on the results of the geotechnical exploration presented in this report, it is our opinion that
the proposed bridge project is feasible from a geotechnical standpoint when preliminary
recommendations provided in the following sections are considered in the bridge design.

4.1 PRELIMINARY GRADING CONSIDERATIONS
4.1.1 Demolition and Site Clearing

The existing stockpile fill should be considered non-engineered based on its age and lack of
documentation on placement. We recommend removing the existing stockpile fill and
reconstructing the bridge abutment with engineered fill. In general, the footprint of the eastern
abutment should be cleared of vegetation and deleterious material. Existing underground utilities
at the site should be identified and either properly abandoned or relocated. If loose and deleterious
materials are present, the materials should be removed and the area should be backfilled with
engineered fill.

41.2 Selection of Materials

With the exception of construction debris (wood, brick, asphalt, concrete, metal, etc.), trees, high
organic content soil (soil which contains more than 3 percent organic content by weight), and
environmentally impacted soils (if any), we anticipate the existing stockpile fill is suitable for use
as engineered fill for the bridge approach.

In accordance with Caltrans requirements, expansive soil should not be placed as part of the
embankment within the limits of a bridge abutment. Materials placed behind abutment wall should
be low-expansive soil with an Expansion Index (El) less than 50 and Sand Equivalent (SE) of
more than 20.

Other materials and debris, including trees and shrubs with their root balls, should be removed
from the project site. Imported soil for the bridge abutment zone should meet Caltrans
requirements. Imported soil for the approach should have a PI less than 20, with more than
70 percent passing the No. 200 sieve and less corrosive than site soil.

ENGEO Page | 9 December 4, 2018

—— Expect Excellence —



The Sobrato Organization Stevenson Boulevard Bridge — East Abutment
12165.000.002 Preliminary Geotechnical Exploration

4.1.3 Fill Compaction

For cost estimating purposes, the following compaction control requirements should be
anticipated for the new embankment fill:

Test Procedures: ASTM D-1557.

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

Minimum Relative Compaction: Relative compaction 90 percent.

The upper 12 to 24 inches of the new embankment may require higher relative compaction to
support intended traffic load. Relative compaction refers to the in-place dry density of soil
expressed as a percentage of the maximum dry density of the same material. In the event that
imported fill material is characterized and following the design-level geotechnical report, the
recommendations may change with respect to the soil type.

414 Graded Slope

Graded slopes along the embankment should be planned with an inclination of
2:1 (horizontal:vertical) or flatter for heights up to 10 feet. For higher slopes, geogrid reinforcement
may be needed to construct a stable 2:1 slope. Improvements located at the tops of embankment
slopes could be subject to minor lateral movements associated with soil creep.

4.2 PRELIMINARY FOUNDATION CONSIDERATIONS
Major considerations in the bridge and abutment foundation design for this project are:

e Long-term settlement of potentially compressible fat clay deposits.
e Liguefaction induced settlement.

Based on the plans provided by Biggs Cardosa Associates (BCA), we understand that the eastern
abutment is planned to be supported by 12-inch square piles and the bents will be supported on
66-inch-diameter Cast-in-steel-shell (CISS) piles. The piles on the downslope side of the
abutment may be designed as battered piles. The tables below show the loading and geometry
data provided by BCA.

TABLE 4.2-1: Conceptual Pile Foundation Design By BCA

TOP OF PILE
SUPPORT NO. PILE DIMENSIONS, SHAPE AND TYPE NIOL (o1 [P 55 ELEVATION
PER SUPPORT
(NGVD29)
Bent 3 5.5-foot Round CISS Pile 2 6
Abutment 2 1-foot Square Concrete Pile 4 20

4.2.1 Pile Vertical Capacity

We performed preliminary analysis of the proposed CISS and concrete piles based on the soil
profile presented in Table 4.2.1-1 below. Our analysis only includes side friction for the pile support;
no end bearing resistance is used. For the strength limit state, we used a reduction factor of 0.7 for
friction resistance per applicable Caltrans amendments to the AASHTO LRFD Bridge Design

ENGEO Page | 10 December 4, 2018

—— Expect Excellence —



The Sobrato Organization Stevenson Boulevard Bridge — East Abutment
12165.000.002 Preliminary Geotechnical Exploration

Specifications. We performed our analyses in accordance with the guidelines provided in the FHWA
Publication FHWA NHI-05-042, using the method published by Randolph and Murphy (1985) for
the skin friction. The results of our analyses are shown on the pile capacity chart included in
Appendix F.

Due to presence of compressible soil and potentially liquefiable soil, piles will experience
downdrag forces. Preliminary downdrag forces are considered in the extreme limit state. Design
tip elevations for the piles are controlled by compression under Strength Limit Conditions.
Settlement does not control design. The following table provides the design tip elevations for
5.5-foot-diameter CISS piles at Bent 3 and 12-inch concrete piles at Abutment 2.

TABLE 4.2.1-1: Preliminary Pile Design Table

STRENGTH

DIMIIEDILILSFTONS LIMIT Rllz\lsolng”XﬁLCE DESIGN PILE DESIGN TIP
LOCATION STATE LOAD ; LENGTH ELEVATION"
(feet) AND : PER PILE (kips)
SHAPE PER PILE (kips) COMPRESSION (feet) (feet)
COMPRESSION
Bent 3 5.5-foot Round 500 775 55 -45
Abutment 2 1.0-foot 75 125 50 .30
Square

* The structural designer shall calculate the lateral lengths.

Our liguefaction analysis indicates that potentially liquefiable clayey sand and silt layers are
present from Elevations -47 to -61 feet. Additional exploration should be performed in order to
further assess the soil conditions 20 to 30 feet below the pile tip elevations presented in
Table 4.2.1-1.

4.2.2 Lateral Load Design

Lateral load resistance for pile-supported structures is developed through pile bending/soll
interaction. The magnitude of the lateral load resistance is dependent upon several factors,
including axial load on the pile, pile stiffness, pile embedment length, conditions of fixity at the pile
cap, the physical properties of surrounding soil and the magnitude of allowable lateral deflections.
We will provide lateral load resistance parameters when bridge design drawings are available.
Preliminary L-pile parameters are provided in Table 4.2.2-1 to support pile type selection.

TABLE 4.2.2-1: Preliminary L-Pile Parameters

ELEVATION | o oo EFFE&PVE FRICTION  UNDRAINED TRAIN MOFDULILIJ_S
(GESIF ; TYPEO Wlél HT ANGLE COHESION, FAST RE RE(,)A %ONK
NGVD29) (PCGF) (DEGREES) C (PSF) CUSTIESS (%cf))
STIFF CLAY
WITHOUT
Above 0 EREE 125 - 1000 0.007 150
WATER
STIFF CLAY
WITHOUT
0to-4 FREE 58 - 1000 0.007 150
WATER
STIFF CLAY
WITHOUT
-4t0 -11 EREE 38 - 500 0.015 30
WATER
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The Sobrato Organization Stevenson Boulevard Bridge — East Abutment

12165.000.002 Preliminary Geotechnical Exploration
ELEVATION SAHSIS FRICTION UNDRAINED OIS
ger LPLESOL UM TGl comesion o JRAN STSOL
NGVD29) (PCF) (DEGREES) C (PSF) (PCI)
-11to -16 SILT 48 18 800 0.020 30
STIFF CLAY
WITHOUT
-16 to -47 FREE 58 -- 2000 0.005 500
WATER

-47 to -61 API SAND 48 25 - - 20
-61to -75 API SAND 73 45 -- -- 60

4.3 ABUTMENT RETAINING WALLS

The abutments of the proposed bridge will be constructed to retain engineered fill. Abutment walls
should be designed to resist both lateral loads imposed by earth pressures and any additional
lateral loads caused by surcharging from construction equipment and vehicles operating above
the walls. For long-term lateral earth pressure against the abutment walls, the walls should be
designed to be free standing (i.e. not braced at the top by the bridge deck).

Assuming existing onsite material is used for the backfill of the abutment walls, the following soll
design parameters can be used.

TABLE 4.3-1: Soil Design Parameters for Abutment Walls

SOIL PROPERTIES ENGINEERING DESIGN PARAMETERS

Density of Retained Engineered Fill 120 pcf

Friction Angle 28 degrees

Cohesion 500 psf

Active Pressure 55 pcf

At-rest Pressure 65 pcf

Passive Resistance Section 7.8 of Caltrans SDC (2013)
Seismic Active Increment Pressure* 23 pcf

*The Seismic Active Increment shall be modeled with a triangle distribution

The above parameters assume a level backfill at the top of the wall. If lateral movement at the top
of abutment walls is restrained, the at-rest pressure should be used for design. If applicable, a
uniform lateral pressure of at least 72 psf due to vehicle loads should be added to the above
lateral earth pressure.

Backdrains should be installed behind the abutment walls to relieve hydrostatic pressure.
Backdrains should be constructed in accordance with Bridge Detail 3-1 on Sheet BO-3 per
Caltrans Standard Plans (2010). If backdrains are not installed, lateral earth pressure values
should be increased by 40 pcf to account for hydrostatic pressure.

4.4 PAVEMENT DESIGN
The existing stockpile fill consist of soil with a tested R-value of 6. Based on this result, pavement

design for the bridge approach should conform to the recommendations provided in our
April 5, 2018, Preliminary Geotechnical Exploration report (Reference 14).
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5.0 CONSTRUCTION MONITORING

Our experience and that of our profession clearly indicate that the risk of costly design,
construction, and maintenance problems can be significantly lowered by retaining the design
geotechnical engineering firm to review the project plans and specifications and provide
construction monitoring. For this project, we recommend that we be retained to:

1. Review the final foundation plans and specifications prior to construction to evaluate whether
our recommendations have been implemented, and to provide additional or modified
recommendations, as needed. This also allows us to check if any changes have occurred in
the nature, design or location of the proposed improvements and provides the opportunity to
prepare a written response with updated recommendations.

2. Perform construction monitoring to check the validity of the assumptions we made to prepare
this report. All earthwork operations should be performed under the observation of our
representative to check that the site is properly prepared, the selected fill materials are
satisfactory, and that placement and compaction of the fills have been performed in
accordance with our recommendations and the project specifications. Sufficient notification to
us prior to earthwork is essential.

3. Provide observation during pile driving. The piles should be installed within the alignment and
depth tolerances specified by the Structural Engineer. We should be notified at least 48 hours
in advance of inspections required. If difficulties in pile driving occur, the Geotechnical
Engineer, in consultation with the Structural Engineer, should determine what measures, if
any, need to be taken.

If we are not retained to perform the services described above, then we are not responsible for
any party’s interpretation of our report (and subsequent addenda, letters, and verbal discussions).

6.0 FUTURE GEOTECHNICAL STUDIES

This report presents preliminary geotechnical findings, conclusions, and recommendations
intended for bridge type selection and preliminary engineering design only. A design-level
geotechnical exploration and assessment should be performed when development plans are
finalized. The design-level exploration should further evaluate the following:

e Soil conditions below 20 to 30 feet of the design pile tip elevation.

e The thickness and volumetric strain of liquefiable soils.

e Mitigation measures for load-induced and liquefaction-induced settlement.

e The soil conditions in the western abutment area.

e Specific recommendations for site grading, ground improvement, and the design and
construction of foundations and utilities.

7.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS

This report presents geotechnical recommendations for design of the improvements discussed in
Section 1.0. If changes occur in the nature or design of the project, we should be allowed to review

GEO



this report and provide additional recommendations, if any. It is the responsibility of the owner to
transmit the information and recommendations of this report to the appropriate organizations or
people involved in design of the project, including but not limited to architects, engineers, and
designers. The 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
a contingency fund to cover such costs. If unexpected conditions are encountered, notify us
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, flood
potential, 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, notify the proper regulatory officials immediately.

This document must not be subject to unauthorized reuse, that is, reusing without our written
authorization. Such authorization is essential because it requires us 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 our documents. Therefore, we must be engaged to prepare the necessary
clarifications, adjustments, modifications or other changes before construction activities
commence or further activity proceeds. If our scope of services does not include on-site
construction observation, or if other persons or entities are retained to provide such services, we
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.

We determined the lines designating the interface between layers on the exploration logs using
visual observations. The transition between the materials may be abrupt or gradual. The
exploration logs contain information concerning samples recovered, indications of the presence
of various materials such as clay, sand, silt, rock, existing fill, etc., and observations of
groundwater encountered. The field logs also contain our interpretation of the subsurface
conditions between sample locations. Therefore, the logs contain both factual and interpretative
information. Our recommendations are based on the contents of the final logs, which represent
our interpretation of the field logs.
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FIGURES

FIGURE 1: Vicinity Map
FIGURE 2: Site Exploration Plan
FIGURE 3: Regional Faulting and Seismicity Map
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KEY TO BORING LOGS

MAJOR TYPES DESCRIPTION

GW Well-graded gravel
< 5% FINES
GP Poorly-graded gravel
GRAVELS GW-GM Well-graded gravel with it
- (MORE THAN HALF -
g COARSE 5 < FINES GW-GC Well-graded gravel with clay
¢u7J) FRACTION IS <12% GP-GM Poorly-graded gravel with silt
= P LARGER THAN .
3 NO. 4 SIEVE) GP-GC Poorly-graded gravel with clay
ag GM Silty gravel
2=z > 12% FINES
<%z GC Clayey gravel
ur_’): T sw Well-graded sand
W o < 5% FINES
2o SP Poorly-graded sand
5% SANDS SW-SM Well-graded sand with sit
O (MORE THAN HALF ;
og" COARSE 5 < FINES SW-SC Well-graded sand with clay
‘R FRACTION IS <12% SP-SM Poorly-graded sand with silt
=~ SMALLER THAN -
NO. 4 SIEVE) SP-SC Poorly-graded sand with clay
SM Silty sand
> 12% FINES
SC Clayey sand
g o g ML Silt
o SILTS AND CLAYS
Pl ) (LIQUID LIMIT < 50%) CL Lean clay
E :5:) § oL Low plasticity organic silt and clay
%<0 MH Elastic silt
el SILTS AND CLAYS P ——
2a% (LIQUID LIMIT 2 50%) Y
e E OH High plasticity organic silt and clay

For fine-grained soils with 15 to 29% retained on the #200 sieve, the words "with sand" or "with gravel" (whichever is predominant) are added to the group name.

For fine-grained soil with >30% retained on the #200 sieve, the words "sandy" or "gravelly" (whichever is predominant) are added to the group name.

GRAIN SIZES
U.S. STANDARD SERIES SIEVE SIZE CLEAR SQUARE SIEVE OPENINGS
200 40 10 3/4" 3" 124
SAII'_\I'II'DS SAND GRAVEL
CLAYS FINE MEDIUM COARSE FINE COARSE HARRES | BOULDERS
RELATIVE DENSITY CONSISTENCY
BLOWS/FOOT SILTS AND CLAYS STRENGTH*
SANDS AND GRAVELS
SP.T) VERY SOFT 0-1/4
VERY LOOSE 0-4 SOFT 1/4-1/2
LOOSE 4-10 MEDIUM STIFF 1/2-1
MEDIUM DENSE 10-30 STIFF 1-2
DENSE 30-50 VERY STIFF 24
VERY DENSE OVER 50 HARD OVER 4
MOISTURE CONDITION
SAMPLER SYMBOLS I\%(RD’P(ST Dusty, dry to touch
: e an Damp but no visible water
Modified California (3" O.D.) sampler WET Visible freewater
California (2.5" O.D.) sampler
LINE TYPES

S.P.T. - Split spoon sampler

Solid - Layer Break
Shelby Tube

. Dashed - Gradational or approximate layer break
Dames and Moore Piston

GROUND-WATER SYMBOLS

4 Groundwater level during drilling

Continuous Core

Bag Samples
b 4 Stabilized groundwater level

ENGEO
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Grab Samples

s @EQCICIP I

No Recovery

(S.P.T.) Number of blows of 140 Ib. hammer falling 30" to drive a 2-inch O.D. (1-3/8 inch 1.D.) sampler

* Unconfined compressive strength in tons/sq. ft., asterisk on log means determined by pocket penetrometer
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LONGITUDE: -121.9982

LOG OF BORING 2-B1

LATITUDE: 37.5044

Geotechnical Exploration DATE DRILLED: 4/2/2018 LOGGED / REVIEWED BY: B. Hassett / JK
Sobrato Area 4 - City Parcel HOLE DEPTH: Approx. 81% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 6 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v oc|E
5 5 1F 82l5s| &
3 8 5| g|e8=2|E |s8|58| ¢
g | ¢ |8 DESCRIPTION s sl S| |=|28|=8|58|8 |B%|at| 3
w c |F = P 3 £ S Z |go Og|= gs 8o | k&
£ S |o E |Q| 2 | 3| F | 2|ss5(e3|=2 |belgsl| s
= | % |2 |5l Q|2 g|2|C8|225 |58|E8| 2
g 2 | o |8| 2| 3|5 g|82\3225(83|) ¢
a o |3 S 2]l @ |3|lalal|id|SE|ce|aE|S5E| @
LEAN CLAY (CL), dark brown, medium stiff, moist, <56%
rootlets [FILL]
+—5
T Brown mottled with dark brown and yellowish brown
5 —_
7
-—0 700* TV
gz N
POORLY GRADED GRAVEL (GP), dark reddish brown, ~ PR &
T medium dense, wet, 5 to 10% clay [FILL] )" Q 14
o O
LO O
T o o q
D, o
1 0O O
o(}° q
N
10 —— =
FAT CLAY (CH), gray, medium stiff, wet, <5% sand 7
[INATIVE] 5
— 5 / 0.5* | PP
15 —— -
29 | 95
+ -10 . ,
Consolidation Test at 16
<5% organics / A
SILTY CLAY TO CLAYEY SILT WITH SAND (CL-ML),
T — grayish green, medium stiff, 5 to 10% gravel 10| PP
20 ——
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Geotechnical Exploration DATE DRILLED: 4/2/2018 LOGGED / REVIEWED BY: B. Hassett / JK
Sobrato Area 4 - City Parcel HOLE DEPTH: Approx. 81% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 6 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v oc|E
3. 28|s<c| &
5| & : 5| 2|82 |5E|5F| ¢
g | ¢ |8 DESCRIPTION o el £« | 2| 2|e5|558 |23l55] 3
e = = 2 |13 3| E|E|=|22(9¢ = |8&lsg|
£ S |o E |8 2 | 3|3 | 2|as|e3|= mnalcsl|l £
L2 |e > —| O [2) c |O%|5>| 5 LO|E8| ©
= Y = 2 o] 2 = = o |HSE| D © Eo ¢
& | @ |§ 2 |5| B |2 |8 |8 |82|53| 25|82 88] 8
a U |0 S |2l m|Slala g[8 |ce|nE|SE| &
SILTY CLAY TO CLAYEY SILT WITH SAND (CL-ML),
grayish green, medium stiff, 5 to 10% gravel
+ -15
24 | 18 | 6 | 63 | 21 | 110 |2096
T Grades to sandy clay
LEAN CLAY (CL), pale olive mottled with yellowish brown,
T I~ stiff, wet, 10 to 20% sand
25 ——
35
+— -20 18 | 116 |1,000*
30 ——
10 to 20% sand
20 | 112 [2,09
32
+— 25 2,000*
35 ——
—+— -30
40 ——
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Geotechnical Exploration DATE DRILLED: 4/2/2018 LOGGED / REVIEWED BY: B. Hassett / JK
Sobrato Area 4 - City Parcel HOLE DEPTH: Approx. 81% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 6 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v oc|E
- - o | d9|s 5 §
I 8 5| sl|8o|2 |=E|58| ¢
o “E' § DESCRIPTION 5 | UE_ = |z 2 g9 éﬁ’ g gg HE| 3
£ £ |2 g |zl 3| E|E|=]22|9¢ 2 |85|8e| %
= | 2 |2 > |2l o | 2| e|5|83|55E |25|€5| B
£ T |2 (DE;.'Q::::U,%"J;_EDAE-OgSC
g | 3 |§ 2 || 3| 3|88 |82 2922|838 &
[a) o | 3 |2 m Jla|a|cs[=S|ae|nE|SFE| &
LEAN CLAY (CL), pale olive mottled with yellowish brown,
stiff, wet, 10 to 20% sand 47
+— -35 3,000*
45 ——
—+— -40
50 ——
+— -45
T | CLAYEY SAND TO SILTY SAND (SC-SM), brown, loose, y
wet ?//////
st .
50 /% Bl e | 2|2
60 —— %
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LONGITUDE: -121.9982

LOG OF BORING 2-B1

LATITUDE: 37.5044

Geotechnical Exploration
Sobrato Area 4 - City Parcel

DATE DRILLED: 4/2/2018
HOLE DEPTH: Approx. 817 ft.

LOGGED / REVIEWED BY: B. Hassett / JK
DRILLING CONTRACTOR: Pitcher Drilling
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Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 6 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
) oc| 2
- - 3| 8s|lsc| &
3 S x a1 8 | E g 22| &
RERE DESCRIPTION L $|:5|5E|% |2%|3E| 3
) c | s |®| B = | 2| B |5%|3o2 58|2%| @
N £ > a > < £ S = |85|03| =2 s|loo|
L e |F € |8 3| E| 3| 2|52|ez|l=2 |&5gl2s]| <
= = |3 > |2 O | 5| |2 |od|2>5 |<c|=8| D
3 g |e D lel 3z | B |G| %8826 2<(8=|8=| &
[ o |5 Q|8 2 | | 8| 8 |2.|8g| 28 |c2|82| &
a) U |o 3 |2 m Jla|a|cs[=S|ae|nE|SFE| &
CLAYEY SAND TO SILTY SAND (SC-SM), brown, loose, y i
wet ////
1 55 /%
65 — é
L e %
] | SILT (ML), grayish green, stiff, wet, 20 to 30% sand, <5%
organics
70 —
-T— -65
] 46
75 —|
-T— -70
T | POORLY GRADED GRAVEL (GP), brown, dense, wet,
subangular, 30 to 40% sand, 5 to 10% fines
80 ——
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Geotechnical Exploration
Sobrato Area 4 - City Parcel
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HOLE DEPTH: Approx. 817 ft.

LOGGED / REVIEWED BY: B. Hassett / JK
DRILLING CONTRACTOR: Pitcher Drilling
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Boring terminated at an approximate depth of 81.5 feet
below existing grade. Groundwater was encountered at
approximatley 6.5 feet below existing grade at the time of
drilling.

Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 6 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
) oc| 2
» = 2|2 88l55| &
3 3 3 8 E’:: £ | glss| ¢
g | ¢ |8 DESCRIPTION s sl 5| o |=|2|:8|88|8 |2x|6E| 3
w c |E s |z| S| E| E|Z|22|9c|= |85|3ge|~E
£ S |w E |3 R S| 3| 2|ss|e3| = mnalcsl|l £
< T |a & = © ° 2 S |Csl225 SOl Ec| D
g 2 | o |8| 2| 3|5 g|82\3225(83|) ¢
a o |3 S|zl a|3|lala|c2|SE|ae|hE|SE| &
POORLY GRADED GRAVEL (GP), brown, dense, wet,
subangular, 30 to 40% sand, 5 to 10% fines 36
T -75




LONGITUDE: -121.9979

LOG OF BORING 2-B2

LATITUDE: 37.5048

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 2-B1 THROUGH 2-B3.GPJ ENGEO INC.GDT 12/2/18

Geotechnical Exploration DATE DRILLED: 4/3/2018 LOGGED / REVIEWED BY: B. Hassett / JK
Sobrato Area 4 - City Parcel HOLE DEPTH: Approx. 81% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 26 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v oc|E
3. 28|s<c| &
g | ¢ |8 DESCRIPTION o el £« | 2| 2|e5|558 |23l55] 3
e = = 2 |13 3| E|E|=|22(9¢ = |8&lsg|
£ S |o E S| 2|3 |F| 285|223z |oa|l2g| s
L2 |e > —| O [2) c |O%|5>| 5 LO|E8| ©
= Y = 2 o] 2 = = o |HSE| D © Eo ¢
s | 3 |E o |85| 3|3 28|28 82835 (23|83| 8
a} U | S |2l m|Slala g[8 |ce|nE|SE| &
LEAN CLAY (CL), brown, stiff, moist, 5 to 10% sand, <56%
gravel and organics, with asphalt fragments [FILL]
+ 25
1T 20 to 30% gravel 21
45+ PP
5 —_
19
-+ 20 14 | 121 | 4654 uu
1T CLAYEY GRAVEL (GC), dark reddish brown, medium 22
dense, moist, 30 to 40% sand, 20 to 30% clay [FILL]
T % 23
12 | 122 22 | uc
GRAVELLY LEAN CLAY (CL), brown, very stiff, moist, 30
10 —/— to 40% gravel, 10 to 20% sand [FILL]
41
— 15 13 125 45 | PP
1T | GRAVELLY SANDY CLAY (GC), brown, medium dense, /2
moist, 25% gravel [FILL]
T 21 42
15 —— %
20
+ 10 %
| LEAN CLAY (CL), brown, medium stiff, moist, <56% gravel,
T <5% sand [FILL] 0
1.5 | PP
20—+ | F-——————————— - e




LOG OF BORING 2-B2

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 2-B1 THROUGH 2-B3.GPJ ENGEO INC.GDT 12/2/18

LATITUDE: 37.5048 LONGITUDE: -121.9979
Geotechnical Exploration DATE DRILLED: 4/3/2018 LOGGED / REVIEWED BY: B. Hassett / JK
Sobrato Area 4 - City Parcel HOLE DEPTH: Approx. 81% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 26 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
° oc|2
3. 28|s<c| &
g | ¢ |8 DESCRIPTION o el £« | 2| 2|e5|558 |23l55] 3
el |F 2 13| S| E|E|Z|E2(9¢ 3 |858e|E
£ S |o E |8] 9 S| 3| 2|ss|e3| = mnalcsl|l £
= 5 |2 » |5 Q=L 2|9¢l225 |53|€s| ©
g 2| o |8| 2| 3|5 g|82\3225(83|) ¢
a o |3 S 2]l @ |3|lalal|id|SE|ce|aE|S5E| @
LEAN CLAY (CL), pale olive mottled with yellowish brown,
stiff, <5% sand [FILL] 1
+—5 26 | 101 [1212
25 ——
0 10 31 | 96 [1,000*
Medium stiff '
30 —— . —— .
FAT CLAY (CH), grayish green, soft to medium stiff, moist 7
[INATIVE] "
+ -5 / 33 | 95 [1,300*
35 —— -
+ -10
50psi
+ 100psi
Grades to sandy clay with trace gravel / ) 0p5|
S00si
SANDY CLAY AND SANDY SILT (CL-ML), grayish green, pel
T — wet
04+ | F-——————




ENGEO LOG OF BORING 2-B2

Expect Excellence LATITUDE: 37.5048 LONGITUDE: -121.9979

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 2-B1 THROUGH 2-B3.GPJ ENGEO INC.GDT 12/2/18

Geotechnical Exploration DATE DRILLED: 4/3/2018 LOGGED / REVIEWED BY: B. Hassett / JK
Sobrato Area 4 - City Parcel HOLE DEPTH: Approx. 81% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 26 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
) oc| 2
3. 28|s<c| &
5 | 8 : 5| 8225 |55 28| &
[ - g DESCRIPTION s |5 UE_ .| =28 §§° g |2x%|6E| 3
Sl =R = S (z| S| E|E| 2|29/ 85|38 &
£ o [} € — Q g - 2 |os|@3| = nalcg| £
= = > - (@) o C |03 3> £ L 0|l=8| O
E= [ o n [ ke = = g|l=2| D & c e
§ | & |& 2 |s| 2|3 8|8 |82/83|28|83|88]| &
a |0 S |2l m|Slala g[8 |ce|nE|SE| &
LEAN CLAY (CL), grayish green, stiff, moist, <6% sand,
<5% gravel, with wood fragments 18
+ -15 20 | 112 [1,300*
45 ——
Pale olive mottled with yellowish brown, very stiff 53
+— -20 3,250*
50 ——
+— 25
55 ——
Grayish green mottled with yellowish brown, stiff 17
—+— -30 27 | 100 |[1417
T | POORLY GRADED SAND (SP), brown, medium dense,
wet
60 ——




ENGEO LOG OF BORING 2-B2

Expect Excellence LATITUDE: 37.5048 LONGITUDE: -121.9979

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 2-B1 THROUGH 2-B3.GPJ ENGEO INC.GDT 12/2/18

Geotechnical Exploration DATE DRILLED: 4/3/2018 LOGGED / REVIEWED BY: B. Hassett / JK
Sobrato Area 4 - City Parcel HOLE DEPTH: Approx. 81% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 26 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v oc|E
3. 28|s<c| &
5| & : 5| 2|82 |5E|5F| ¢
[ - g DESCRIPTION s |5 UE_ .| =28 §§° g |2x%|6E| 3
P = [ 2 |3 S|E|E|S|E2(9¢ = |85[vE|
£ S |o E |8] 9 S| 3| 2|as|e3| = mnalcsl|l £
L2 |e > —| O [2) c |O%|5>| 5 LO|E8| ©
= Y = 2 o] 2 = = o |HSE| D © Eo ¢
R o 8| 2 |3|%|%|88|25 25|83 83 &
a} |0 S |2l m|S]lala |gf|ZE|ce|nE|SE| &
POORLY GRADED SAND (SP), brown, medium dense,
wet 21 [ 17| 4 | 7 | 18
T3 * 1,000*
) LEAN CLAY (CL), brown, stiff, wet, 10 to 20% sand
65 ——
40 " 28 | 99 [1,000*
) Grayish green, stiff, <6% angular gravel '
70 ——
Mottled with yellowish brown 11
+— -45 1,000*
1T | SILT (ML), grayish green, medium stiff, wet, 20 to 30%
fine grained sand
75 ——
12 375*
-50 Grades to 5 to 10% sand
T | POORLY GRADED SAND WITH CLAY (SP-SC), brown,
medium dense, wet, 5 to 10% clay
80 ——




ENGEO

Expect Excellence

LATITUDE: 37.5048

LONGITUDE: -121.9979

LOG OF BORING 2-B2

Geotechnical Exploration
Sobrato Area 4 - City Parcel

12165.000.002

DATE DRILLED: 4/3/2018

HOLE DIAMETER: 5.0 in.
SURF ELEV (NGVD29): Approx. 26 ft.

Newark, CA

HOLE DEPTH: Approx. 817 ft.

LOGGED / REVIEWED BY: B. Hassett / JK

DRILLING CONTRACTOR: Pitcher Drilling
DRILLING METHOD: Mud Rotary

HAMMER TYPE: 140 Ib. Auto Trip

Atterberg Limits

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 2-B1 THROUGH 2-B3.GPJ ENGEO INC.GDT 12/2/18

= i3
[) oo |
.E - 8S|lsc 8
- -= » | c — —&| ©0 >
3 S 5| g|€=|E |sg|58| &
-— L o Ke “-‘__ - -—
g | ¢ (& DESCRIPTION s lsl & .| =|2|=8|5E|% |Bx|3E| 3
| & |5 S| E|E|E|<£|25|08 =z |88|mE| e
s = ) 3 £ 5 > | €& 55|88
= o o) 1S = Q - - 2|ss|03| = halcg| £
= | § |3 3 |5l Q| 2|el2|Ct|225 |58|€8| B
£ 2 = = T | B =
| 3 |5 2 (3| 3|2 |8|8|88|8325|83|283] 2
9] 2 |® S |=z| & g1 2| F|ER X alSE|sSE| 2
[a)] w |» _ oM ] o o L |22 |nf|SF n
POORLY GRADED SAND WITH CLAY (SP-SC), brown, X /
medium dense, wet, 5 to 10% clay 33
-+ -55 /

Boring terminated at an approximate depth of 81.5 feet
below existing grade. No groundwater data was obtained.




LATITUDE: 37.5051

LONGITUDE: -121.9977

LOG OF BORING 2-B3

Geotechnical Exploration

DATE DRILLED: 4/4/2018

LOGGED / REVIEWED BY

. B. Hassett / JK

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 2-B1 THROUGH 2-B3.GPJ ENGEO INC.GDT 12/2/18

Sobrato Area 4 - City Parcel HOLE DEPTH: Approx. 41% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark’ CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 17 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
v oc|E
- - o . a9 £5 §
3 3 3 é S =5 |s glss| ¢
3 - § DESCRIPTION 5 | '%— = | =2 |8 S = iG o= GE| B
A = e s |z| S| E| E|Z|22|9c|= |85|3ge|~E
£ S |w E |3 R S| 3| 2|ss|e3| = mnalcsl|l £
< ® |2 a |5 Q12| L|E|9g|225 s5o|ES| 2
g 2 | o |8| 2| 3|5 g|82\3225(83|) ¢
a o |3 S |2l m|S|a|a |c8S8|5e|nE|55| B
GRAVELLY LEAN CLAY (CL), brown, hard, moist, 40 to
50% gravel, 10 to 20% sand, <5% organics [FILL]
-— 15
T 44
8 124 43 | UC
5 —
56
+— 8 | 134 4.5+ PP
-— 10
dark brown
26
| LEAN CLAY (CL), dark brown, very stiff, moist, 5 to 10%
10 —/— gravel, <5% sand [FILL]
29
T 21 106 | 2806 uu
5
| 20 3,000* TV
LEAN CLAY (CL), light brown, medium stiff, moist, <56% '
T sand [FILL]
15 ——
LEAN CLAY (CL), pale olive, medium stiff to stiff, moist
INATIVE] o
-T— 23 104 | 1545 uu
0
20




LOG OF BORING 2-B3

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 2-B1 THROUGH 2-B3.GPJ ENGEO INC.GDT 12/2/18

LATITUDE: 37.5051 LONGITUDE: -121.9977
Geotechnical Exploration DATE DRILLED: 4/4/2018 LOGGED / REVIEWED BY: B. Hassett / JK
Sobrato Area 4 - City Parcel HOLE DEPTH: Approx. 41% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 17 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
) oc|
3 - 8.-5 £c g
b 3 x oles_| =z g2 F
5 | L g DESCRIPTION & $1:§|5E|2 |2%5|5E]| 3
5| < |& 3 (2| |z |E|2|EE(8T L |58|%:) &
el |F 2 13| S| E|E|Z|E2(9¢ 3 |858e|E
£ S |o E |8 @ | 3|F | &2|ss|e3|= mnalcsl|l £
£ | B |2 a || Q2|2 2(9¢|22|5 |53|€s| 2
g 2| o |8| 2| 3|5 g|82\3225(83|) ¢
a oo S 2]l @ |3|lalal|id|SE|ce|aE|S5E| @
FAT CLAY (CH), grayish green mottled with light yellowish y
brown, stiff, wet 9
4 / 35 | 89 [1,000*
4 -5
25 —— -
1T <5% gravel and organics
+— -10
30 —— /
CLAYEY SAND TO SILTY SAND (SC-SM), grayish green, f/// :
loose, wet ?///
i 8
— /////j 21 | 15 | 6 | 34 | 18
| 7
LEAN CLAY (CL), grayish green, very stiff, wet Increasing
clay content at 33'
35 ——
33
— 2,500*
+— -20
40 ——




ENGEO LOG OF BORING 2-B3

LOG - GEOTECHNICAL_SU+QU W/ ELEV GINT 2-B1 THROUGH 2-B3.GPJ ENGEO INC.GDT 12/2/18

Expect Excellence LATITUDE: 37.5051 LONGITUDE: -121.9977
Geotechnical Exploration DATE DRILLED: 4/4/2018 LOGGED / REVIEWED BY: B. Hassett / JK
Sobrato Area 4 - City Parcel HOLE DEPTH: Approx. 41% ft. DRILLING CONTRACTOR: Pitcher Drilling
Newark, CA HOLE DIAMETER: 5.0 in. DRILLING METHOD: Mud Rotary
12165.000.002 SURF ELEV (NGVD29): Approx. 17 ft. HAMMER TYPE: 140 Ib. Auto Trip
Atterberg Limits R
) oc| 2
- - o | d9|s = g
¢ S 5| 2|88 |gE|88| £
g | ¢ |8 DESCRIPTION o el £« | 2| 2|e5|558 |23l55] 3
L c |F S |z S| E|E|<|2=2Q92|2 |25|3¢8| =
£ S |w E |3 R S| 3| 2|ss|e3| = mnalcsl|l £
< 5 |2 o |5l QS l=z|e|g|%¢|2z5 |58|E8| D
g 2| o |8| 2| 3|5 g|82\3225(83|) ¢
a oo S 2]l @ |3|lalal|id|SE|ce|aE|S5E| @
LEAN CLAY (CL), grayish green, very stiff, wet Increasing
clay content at 33' 1
+— 500*

Boring terminated at an approximate depth of 41.5 feet
below existing grade. No groundwater data was obtained.
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MOISTURE-DENSITY DETERMINATION

ASTM D7263
BORING ID:| 2-B1 2-B1 2-B1 2-B2 2-B2 2-B2 2-B2 2-B2
DEPTH (ft.):| 20-23 26 56 11 26 31 41 60.5
MOISTURE CONTENT (%):| 213 18.2 22.6 12.8 30.9 33.4 20.1 18.2
DRY DENSITY (Ibs/ft)):]  109.9 1155 1245 95.5 94.9 111.7
BORING ID:| 2-B2 2-B3 2-B3 2-B3
DEPTH (ft.):| 66 6 21 31
MOISTURE CONTENT (%):| 279 8.4 34.8 18.1
DRY DENSITY (Ibs/f):]  98.8 133.9 89.0

PROJECT NAME: Sobrato Property - Area 4

DATE: 04/17/18

PROJECT NUMBER: 12165.000.002
CLIENT: The Sobrato Organization
PHASE NUMBER: 2

GEO

Tested by: M. Bromfield Reviewed by: M. Quasem Page 1 of 1

ENGEO Incorporated 2010 Crow Canyon Place Suite 250 San Ramon, CA 94583 Laboratory address: 3420 Fostoria Way San Ramon, CA 94583




LIQUID AND PLASTIC LIMITS TEST REPORT

Project: Sobrato Property - Area4

®Sample Number: 2-B1 @ 20-23
MSample Number: 2-B1 @ 56
ASsample Number: 2-B2 @ 60.5
®Sample Number: 2-B3 @ 31

INCORPORATED

60 ~ 7
Dashed line indicates the approximate /
upper limit boundary for natural soils / \?‘
O /
50— o
, e 0%
40— e //
> /
L s
a ya
z y
-
3] 30— - 7
= S/
) s
< Y
= /
oY
20— v 7 o& /
A o~ /
10 /' - g /
L8| ML or OL MH or OH
0 |
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
(] See exploration logs 24 18 6 63.1
L See exploration logs 23 17 6 213
A See exploration logs 21 17 4 6.9
& See exploration logs 21 15 6 34.3
Project No. 12165.000.002 Client: The Sobrato Organization Remarks:

OP|: ASTM D4318, Wet method
GS: ASTM D1140, Method B
BPI: ASTM D4318, Wet method
GS: ASTM D1140, Method B
API: ASTM D4318, Wet method
GS: ASTM D1140, Method B
@PI: ASTM D4318, Wet method
GS: ASTM D1140, Method B

Tested By: M. Bromfield

Checked By: M. Quasem




Particle Size Distribution Report
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(no specification provided)

E3

Date: 4/17/2018

Sample Number: 2-B1 @ 20-23

The Sobrato Organization
Sobrato Property - Area4

Client
Project:

12165.000.002

Project No:

GEO

INCORPORATED

Checked By: M. Quasem

Tested By: M. Bromfield



Particle Size Distribution Report
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(no specification provided)

E3

Date: 4/16/2018

Sample Number: 2-B1 @ 56

The Sobrato Organization
Sobrato Property - Area4

Client
Project:

12165.000.002

Project No:

GEO

INCORPORATED

Checked By: M. Quasem

Tested By: M. Bromfield



Particle Size Distribution Report
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(no specification provided)

E3

Date: 4/16/2018

Sample Number: 2-B2 @ 60.5

The Sobrato Organization

Client:

Sobrato Property - Area4

Project:

12165.000.002

Project No:

GEO

INCORPORATED

Checked By: M. Quasem

Tested By: M. Bromfield



Particle Size Distribution Report
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(no specification provided)

E3

Date: 4/16/2018

Sample Number: 2-B3 @ 31

The Sobrato Organization
Sobrato Property - Area4

Client
Project:

12165.000.002

Project No:

GEO

INCORPORATED

Checked By: M. Quasem

Tested By: M. Bromfield



Particle Size Distribution Report
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Soil Description

See exploration logs
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(no specification provided)

E3

Date: 4/17/2018

Sample Number: 2-B2 @ 12.5 & 15

The Sobrato Organization

Client:

Sobrato Property - Area4

Project:

12165.000.002

Project No:

GEO

INCORPORATED

Checked By: M. Quasem

Tested By: M. Bromfield



UNCONFINED COMPRESSION TEST REPORT

(ASTM D2166)

Compressive Stress vs. Axial Strain Curve(s)

10000
9000
8000 / /\
7000 / \

6000 /
5000

4000 /
3000

2000 //
1000

Corrected Compressive Stress (psf)

0
0 2 4 8 10 12 14 16
Axial Strain (%)
2-B2@8.5 2-B3@3.5
SPECIMEN
BEFORE TEST 2-B2 @ 8.5 2-B3 @ 3.5
Moisture Content (%) 12.0 8.1 0.0 0.0
Dry Density (pcf) 121.5 124.3 0.0 0.0
Saturation (%) 92.6 83.9
Void Ratio 0.34 0.26
Diameter (in) 2.421 2.376
Height (in) 5.81 5.46
Height-To-Diameter Ratio 2.40 2.30
TEST DATA
Unconfined Compressive Strength (psf) 4510 8623
Undrained Shear Strength (psf) 2255 4311
Strain Rate (in./min.) 0.05 0.05
Specific Gravity 2.600 2.650
Strain at Failure (%) 7.46 4.43
Liquid Limit
Plastic Limit
Test Remarks
SPECIMEN DESCRIPTION
2-B2 @ 8.5 See exploration logs
2-B3 @ 3.5 See exploration logs

PROJECT NAME: Sobrato Property - Area 4

PROJECT NO: 12165.000.002
CLIENT: The Sobrato Organization

GEO

LOCATION:
PHASE NO:

Newark, CA
002

Test Date: 04/16/18
Tested By: M. Bromfield
Reviewed By: M. Quasem

3420 Fostoria Way, Suite E, San Ramon, CA 94583 | T (925) 355-9047 | F (888) 279-2698 | www.engeo.com




Isotropic Unconsolidated Undrained Triaxial Test

Tested By:

(ASTM D2850)
@
o
S Mohr Circles
3
e 3358
@
8
2686
)
£ 2015 — |
z 1343 \
z \\
672 / \
0
g 0 672 1343 2015 2686 3358 4029 4701 5372 6044 6715
?3 Normal Stress (psf)
(@]
O
- ~—2-B1@30.5
=
m
=}
§
2 Specimen
S Before Test 2-B1 @ 30.5
Stress-Strain Curve Water Content (%) 20.17
§ Dry Density (pcf) 111.74
~ Saturation (%) 99.14
8 / Void Ratio 0.57
: Diameter (in) 2.380
& 7 Height (in) 5.065
l32]
o / Height-to-Diameter Ratio 2.128
=3 ASTM D4318 - Wet Method
g 3 Liquid Limit -
7 o / Plastic Limit -
£ g / ASTM D854 - Measured
o / Specific Gravity 2.815
§ After Test 2-B1 @ 30.5
; / Water Content (%) 20.17
g & Saturation (%) 99.14
uQv o / Strain Rate (in/min) 0.05
3 ] Peak Deviator Stress (psf) 4191.9
K Axial Strain @ Failure (%) 15.065
a8 Cell Pressure
- Cell (psf) 2200.3
0.0 40 80 120 160 Back (psf) n/a
Strain (%) Principle Stresses at Failure
o1 (psf) 6392.2
o3 (psf) 2200.3
Corrected Peak Deviator Stress
Mohr-Coulomb Parameters with a Non-zero Cohesion at Failure with a Zero Friction Angle
Friction Angle (0%0) (9=0)
Cohesion, ¢ (psf) 0.0 2095.9
Friction Angle @ |0.00 n/a
8 —
g Project Name: Sobrato Property - Area 4
x| |[Project Number: 12165.000.002
[lProject Location: Newark, CA
[lctient: Sobrato Organization
Description: See exploration logs
— Expect Excellence —

Test Remarks:

Lab address: 12728 Golden Valley Parkway, Lathrop, CA 95330




Isotropic Unconsolidated Undrained Triaxial Test

(ASTM D2850)
S
S Mohr Circles
3 6110
&
Jssd
e 4888
=
£ 3666 — \\
% 2444 / \
z / N\
1222 / \ /’ \
0 -
g 0 1222 2444 3666 4888 6110 7332 8554 9776 10998 12220
\‘E‘E Normal Stress (psf)
O
O
.. e 2B2@6 —2-82@21 —2-B2 @ 56
)
g
2 Specimen
S Before Test 2-B2 @6 2-B2 @21 2-B2 @ 56
Stress-Strain Curve Water Content (%) 14.20 25.70 27.31
E Dry Density (pcf) 120.58 101.14 99.99
z | —— Saturation (%) 99.35 99.55 99.86
g —— Void Ratio 0.38 0.72 0.78
e / Diameter (in) 2390 | 2419 | 2.410
s / Height (in) 5.090 5.082 5.055
o / Height-to-Diameter Ratio 2.130 2.101 2.098
= ASTM D4318 - Wet Method
‘g 8 / Liquid Limit - - -
P Plastic Limit - - -
£ 8 / ASTM D854 - Assumed
< / Specific Gravity 2.668 2.785 2.850
§ After Test 2-B2 @ 6 2-B2 @ 21|2-B2 @ 56
N I Water Content (%) 1420 | 2570 | 2731
g & — Saturation (%) 99.35 99.55 99.86
&l 3 I —— Strain Rate (in/min) 0.05 0.05 0.05
3 § 7 Peak Deviator Stress (psf) 9307.1 2424.3 2834.8
K - " / Axial Strain @ Failure (%) 14.866 15.060 14.969
8 > V Cell Pressure
- Cell (psf) 720.0 2499.8 8799.8
0.0 40 80 120 160 Back (psf) n/a n/a n/a
Strain (%) Principle Stresses at Failure
o1 (psf) 10027.1 4924.1 11634.6
o3 (psf) 720.0 2499.8 8799.8
Corrected Peak Deviator Stress
Mohr-Coulomb Parameters with a Non-zero Cohesion at Failure with a Zero Friction Angle
Friction Angle (0%0) (9=0)
Cohesion, ¢ (psf) 0.0 4653.6 1212.1 1417.4 0.0
Friction Angle @ |0.00 n/a n/a n/a n/a
5] —
§ Project Name: Sobrato Property - Area 4
x| |[Project Number: 12165.000.002
[lProject Location: Newark, CA
[lctient: Sobrato Organization
B Description: See exploration logs — Expect Excellence —
g Test Remarks:
2

Lab address: 12728 Golden Valley Parkway, Lathrop, CA 95330




Isotropic Unconsolidated Undrained Triaxial Test

(ASTM D2850)
S
S Mohr Circles
S 3630
&
Jssd
e 2904
=
£ 2178 ,/ \~
/ N \
/L \ \
0
g 0 726 1452 2178 2904 3630 4356 5082 5808 6534 7260
\‘E‘E Normal Stress (psf)
O
O
.. —2B3@ 11 —2-B3@ 16
)
g
2 Specimen
S Before Test 2-B3 @ 11 2-B3 @ 16
Stress-Strain Curve Water Content (%) 20.89 23.30
Dry Density (pcf) 106.00 104.41
- /- Saturation (%) 98.74 100.00
& Void Ratio 0.56 0.58
< // Diameter (in) 2.390 2.385
S Height (in) 5.090 5.075
9 / Height-to-Diameter Ratio 2.130 2.128
3 ASTM D4318 - Wet Method
g 8 / Liquid Limit - -
2 o Plastic Limit - -
£ g / - ASTM D854 - Measured
~' I / Specific Gravity 2.650 2.650
g . After Test 2-B3 @ 11/2-B3 @ 16
~ I / Water Content (%) 2089 | 23.30
a] 8 Saturation (%) 98.74 | 100.00
g : | / Strain Rate (in/min) 0.05 0.05
3 E Peak Deviator Stress (psf) 5611.7 3089.9
K o Axial Strain @ Failure (%) 8.350 15.069
8 B Cell Pressure
- Cell (psf) 1300.3 | 1899.4
0.0 4.0 80 120 160 Back (psf) n/a n/a
Strain (%) Principle Stresses at Failure
ol (psf) 6912.0 4989.3
&3 (psf) 1300.3 1899.4
Corrected Peak Deviator Stress
Mohr-Coulomb Parameters with a Non-zero Cohesion at Failure with a Zero Friction Angle
Friction Angle (0%0) (9=0)
Cohesion, ¢ (psf) 0.0 2805.9 1545.0
Friction Angle @ |0.00 n/a n/a
5] —
§ Project Name: Sobrato Property - Area 4
x| |[Project Number: 12165.000.002
[lProject Location: Newark, CA
[lctient: Sobrato Organization
B Description: See exploration logs — Expect Excellence —
g Test Remarks:
2

Lab address: 12728 Golden Valley Parkway, Lathrop, CA 95330




Constant Rate of Strain Consolidation
ASTM D4186

0.832

Axial Stress (ksf), o

| «=g==\/0id Ratio === \/olumetric Strain |

Void Ratio & Volumetric Strain Vs Average Effective

- -1.00

0.782

- 0.00
- 1.00
- 2.00

0.732

- 3.00
- 4.00
- 5.00

- 6.00
- 7.00
- 8.00

0.682

Void Ratio

0.632

- 9.00
- 10.00

0.582

- 11.00
- 12.00
- 13.00

0.532

- 14.00
- 15.00
- 16.00

- 17.00
- 18.00

0.482
0.1

1 10
Average Effective Axial Stress (ksf), o

19.00
100

ASTM D2974 - Method A (OD mass) Test Date: 4/13/2018
Initial Final ASTM D4318 - Wet Method
Moisture (%): 28.57% 19.18% Liquid Limit:
Dry Density (pcf): 95.06 115.36 Plastic Limit:
Saturation (%): 96.09% 100.00% ASTM D854 - Measured
Void Ratio: 0.8297 0.5077 Specific Gravity: 2.791 |
Soil Description: See exploration logs
Project Number: 12165.000.002 Depth: 15.5-16.0 ft B _Hﬂ
Sample Number: 2-Bl @ 16 Boring #: 2-Bl 1{ _,” ‘ ,,. GEO
Project Name: Sobrato - Area 4 " .
Client: Sobrato Organization xpect Excellence
Location: Newark, California
Tested By: D. Seibold Reviewed By: J. Kan
Remarks:

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047




Constant Rate of Strain Consolidation
ASTM D4186

100

Coefficient of Consolidation (ft?/yr), Cy Vs Average

Effective Axial Stress (ksf), o'

| ® Pre Unload-reload  ® Post Unload-reload |

95
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S 600040 ¢ 0 ¢
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e
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Coefficient of Consolidation (ft*2/yr), Cv

25

20

15

10

0.1

1

10

Average Effective Axial Stress (ksf), o'

100

ASTM D2974 - 2974 Method A (OD mass)

Initial Final

ASTM D4318 - Wet M

Moisture (%):

28.57% 19.18%

Liquid Limit:

Test Date: 4/13/2018

ethod

Dry Density (pcf):

95.06 115.36

Plastic Limit:

Saturation (%):

96.09% 100.00%

ASTM D854 - Measured

Void Ratio:

0.8297 0.5077

Specific Gravity:

2.791 |

Soil Description:

See exploration logs

Project Number:
Sample Number:
Project Name:
Client:

Location:

Tested By:

12165.000.002

2-Bl @ 16

Sobrato - Area 4
Sobrato Organization
Newark, California
D. Seibold

Depth: 15.5-16.0 ft
Boring #: 2-Bl

Reviewed By:

Expect Excellence

J. Kan

Remarks:

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047.




Constant Rate of Strain Consolidation

ASTM D4186
Cumulative Work Vs Effective Axial Stress (ksf), o'
3.25
3.00 /'
2.75 /
2.50 /
2.25
° /
@
£ 2.00
o
b= /
()]
a
x 1.75
o
=
2150
J'-BO
S
£ /
€ 1.25
=]
o /
1.00 /
0.75 /
0.50 /
0.25
0.00 T T T T 1
0 10 20 30 40 50
Average Effective Axial Stress (ksf), o'
ASTM D2974 - Method A (OD mass) Test Date: 4/13/2018
Initial Final ASTM D4318 - Wet Method
Moisture (%): 28.57% 19.18% Liquid Limit:
Dry Density (pcf): 95.06 115.36 Plastic Limit:
Saturation (%): 96.09% 100.00% ASTM D854 - Measured
Void Ratio: 0.8297 0.5077 Specific Gravity: 2.791 |
Soil Description: See exploration logs
Project Number: 12165.000.002 Depth: 15.5-16.0 ft Y
Sample Number: 2-B1 @ 16 Boring #: 2-Bl J 5:‘,4 ;1‘{;\ f}f
Project Name: Sobrato - Area 4 g#_: | xﬂ’
Client: Sobrato Orggmzagon Expect Excellence
Location: Newark, California !
Tested By: D. Seibold Reviewed By: J. Kan
Remarks:

Lab Address: 3420 Fostoria Way, Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047




R VALUE TEST REPORT

CTM-301
® Specimens Rv Curve —&A— Exp. Curve
120.00 90
85
110.00
s 80
100.00 75
70
90.00 1
65
|
80.00 g 60
%‘ 55
£ 70.00
2 50 o
& =
£ 60.00 45 2
%
= 40
= 50,00 |
35
40.00 . N 30
25
30.00 A
20
20.00 15
10
10.00 | ~—
5
0.00 0
900 800 700 600 500 400 300 200 100
Exudation Pressure (psi)
Sample ID/Location: Embankment 0'-2'
Description: Brown sandy CLAY
Test remarks:
Specimen Specimen 1 Specimen 2 Specimen 3
Exudation Pressure (p.s.i.) 412 305 147
Expansion dial (0.0001") 25 19 9
Expansion Pressure (p.s.f.) 108 82 39
Resistance Value, "R" 8 6 4
% Moisture at Test 18.5 19.4 21.2
Dry Density at Test, p.c.f. 108.7 107.5 104.0
""R" Value at Exudation Pressure of 300 psi. 6
Expansion Pressure (psf) at Exudation Pressure of 300 psi. 81

PROJECT NAME: Sobrato Property - Area 4
PROJECT NUMBER: 12165.000.002
CLIENT: The Sobrato Organization
PHASE NUMBER: 002

DATE: 04/13/18

GEO

Tested by: W. Miller

Lab Address : 3420 Fostoria Way, Suite E, San Ramon, CA 94583

Reviewed by: G. Criste




WATER SOLUBLE SULFATES IN SOILS

ASTM C1580
Sample Sample Location / ID Matrix Water Soluble Sulfate
number % by mass
1 2-B1 @ 6.5 soil 0.01
2 2-B2 @ 46 soil ND
3 2-B3 @ 25-28 soil ND

Remarks: Results are reported to the nearest 100mg/kg. Anything less than 50mg/kg will be reported as 'ND' for Not-Detectable.

PROJECT NAME: Sobrato Property - Area 4
PROJECT NUMBER: 12165.000.002
CLIENT: The Sobrato Organization
PHASE NUMBER: 002

DATE: 04/13/18

GEO

Tested by: M. Bromfield

Reviewed by: M. Quasem

Lab Address: 3420 Fostoria Way Suite E, San Ramon, CA 94583. Phone No. (925) 355-9047




APPENDIX C

CERCO TEST RESULTS




California State Certified Laboratory No. 2153

{CERCO

analytical
1100 Willow Pass Court, Suite A
Concord, CA 94520-1006
925462 2771 Fax. 925 462 2775

Client:
Client's Project No.:
Client's Project Name:

ENGEO Incorporated
12165.000.002
Sobrato Area 4 - City Parcel

Date Sampled: 9-Apr-18 www.cercoanalytical.com
Date Received: 11-Apr-18
Matrix: Soil
Authorization: Signed Chain of Custody Date of Report: 19-Apr-2018
Resistivity
Redox Conductivity (100% Saturation) Sulfide Chloride Sulfate
Job/Sample No. Sample I.D. (mV) pH (umhos/cm)* (ohms-cm) (mg/kg)* (mg/kg)* (mg/ke)*

1804086-001 2-Bl @ 10 440 7.57 - 510 N.D. 440 97
Method: ASTM D1498 | ASTM D4972 ASTM D1125M ASTM G57 ASTM D4658M ASTM D4327 ASTM D4327
Reporting Limit: - - 10 - 50 15 15
Date ﬁ@;}zed: 19-Apr-2018 | 19-Apr-2018 - 19-Apr-2018 16-Apr-2018 18-Apr-2018 18-Apr-2018

%

[/

Cheryl McMillen
Laboratory Director

* Results Reported on "As Received" Basis

N.D. - None Detected

Quality Control Summary - All laboratory quality control parameters were found to be within established limits

Page No. 1




)gfﬁﬁ/&?@ 17395

CHAIN OF CUSTODY RECORD

PROJECT NUMBER: PROJECT NAME: .
12165.000.002 Sobrato Area 4 - City Parcel 2 g
SAMPLED BY: (SIGNATURE/PRINT) wlas|lBle Bl T"o; £
B. Hassett @ % gl 2 2 2 g e
PROJECT MANAGER: ola 2| |<|&|sl2e|8||2|2 REMARKS
J. Kan (oY |& g|ulg a1* 818 REQUIRED DETECTION LIMITS
o L = (8] 73 = 2 5
ROUTING: E-MAIL bhassett@engeo.com Hard Copy None Fla x| e 8|2 Q ?|e
¥ - > @ = =
jkan@engeo.com %] o 2 =
w
NUMBER OF | CONTAINER 8 | =
SAMPLE NUMBER DATE TIME | MATRIX | -\ INERS SE PRESERVATIVE
2B1 @10 4/9/2018 s 1 baggie none X
URE) / DATE/TIME RECEIVED BY: (SIGNATURE) DATE/TIME
- - = 7 S
3 Ho/is | FPm | cB= H/11/18] 2:Z6pm,
ATBRE) | 7 7 DATEMIME RECEIVED RURE} "DATE/TIME
: Yuhs 17855 z% A '/ l
QUISHED BY: (SIGNATURE) F Ak DATE/TIME RECEIVED FOR LABORATORY BY: (SIGNATURE) DATE/TIME REMARKS
| I ASTM Redox, pH, Sulfate, resistivity, chloride, sulfide for sample
101 California Street, Suite 875, San Francisco, CA 94111
(925) 866-9000 FAX (925) 866-0199
WWW .ENGEQ.COM
I N C O R P O R A T E D DISTRIBUTION: ORIGINAL ACCOMPANIES SHIPMENT; COPY TO PROJECT FIELD FILES




APPENDIX D

ARS CURVES




The Sobrato Organization Stevenson Boulevard Bridge, Sobrato Property — Area 4
12165.000.002 Appendix D - ARS Curves

\
o Agua Adventure
" Water Park ’

Map data 2018 Google Terms of Use

37504447 121.996264

Locatlon* LAT= 3? 204447 LONG=—121,998264 ¥s30= 200m1’5

Minimum Deterministic Spectrum

Silwver Creek (With Near Fault Factor Applied)

Hayward (South) (With Mear Fault Factor Applied)

Hayward (Southern extension? (With Mear Fault Factor Applied’

1565 54 in 30 years hazard (2003) (With Mear Fault Factor Applied)

Spectral Acceleration, Safg}

Feriod, T{sec}

Tabular Data Envelope Only | Hide Mear Fault Axis Scale Show Basin

ENGEO D-1 November 30, 2018

—— Expect Excellence —



The Sobrato Organization Appendix D - ARS Curves Stevenston Boulevard Bridge - Sobrato Property, Area 4
12165.000.002 Preliminary Geotehcnial Exploration

Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data
- This spreadsheet facilitates a data check of the ARS Online base spectrum vs the USGS Data. This spreadsheet does not perform a deaggregation.
- Spectral acceleration points may be obtained from USGS Website at https://geohazards.usgs.gov/deaggint/2008/

Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2.0

——ARS Online (Base Spectrum)

® 2008 USGS Deag. Hazard (Beta)

1.5

1.0. \

Spectral Acceleration, Sa (g)

05 T ———
\
0.0
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0
Period (sec)
Place ARS Online Probabilistic Data Here (Use 19
Period Data Option in ARS Online) Input USGS Deaggregation Hazard Data for a Exceedance Probability of 5% in 50yr
Near
Basin Final Adj. Period INPUT USGS Deagg. ARS Online Base % Difference (bet.
) Erecips tuni Factor FF:;:l:::r Spectrum S(a) (sec) Spec Accel Sa(g) USGS & ARS Online)

0.01 0.63 1 1 0.63 0 0.5967 0.63 5.3%
0.05 0.902 1 1 0.902 0.2 1.2636 1.348 6.3%
0.1 1.054 1 1 1.054 1 0.9518 0.951 0.1%
0.15 1.217 1 1 1.217 2 0.6335 0.598 5.9%
0.2 1.348 1 1 1.348
0.25 1.369 1 1 1.369
0.3 1.387 1 1 1.387 Max % Difference =
0.4 1.329 1 1 1.329
0.5 1.286 1 1 1.286
0.6 1.203 1 1.04 1.251
0.7 1.137 1 1.08 1.228
0.85 1.037 1 1.14 1.182

1 0.951 1 1.2 1.141

1.2 0.842 1 1.2 1.01

1.5 0.725 1 1.2 0.87

2 0.598 1 1.2 0.718

3 0.379 1 1.2 0.455

4 0.271 1 1.2 0.325

5 0.217 1 1.2 0.26

Page D-2 November 30, 2018



APPENDIX E

LIQUEFACTION ANALYSIS




The Sobrato Organization Appendix E - Liquefaction Analysis Stevenson Boulevard Bridge - Sobrato Property, Area 4
12165.000.002 Preliminary Geotechnial Exploration

Liquefaction Evaluation - Idriss and Boulanger (2008)

| Borehole: 2-B1 |
Input
Water Table depth at | V2t Table depth
) . at time of amax/g Mw
time of Exploration Liauefacti
6 6 0.63 7.33
At time of Exploration At time of Liquefaction
A 9 . Depth . N Total Stress Effective Total Stress Effective
Boring Designation [m] Depth [ft] Soil Type [Blows/ft] FC [psf] Stress [psf] [osf] Stress [psf]
2-B1 3.25 6.5 CL 4 100 390 390 390 390
2-B1 8.25 3.5 GP 14 5 990 849.6 990 849.6
2-B1 13.75 75 CH 5 100 1650 1166.4 1650 1166.4
2-B1 20 5 CL-ML 6 63 2400 1526.4 2400 1526.4
2-B1 37.75 30.5 CL 21 80 4530 2548.8 4530 2548.8
2-B1 53 14 SC-SM 17 21 6360 3427.2 6360 3427.2
2-B1 69.25 4.5 ML 8 70 8310 4363.2 8310 4363.2
2-B1 74.75 6.5 ML 46 70 8970 4680 8970 4680
2-B1 79.75 3.5 GP 36 5 9570 4968 9570 4968
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
N, = Measured SPT Blow Count
Results
. Limiting Maximum Calculated .
Boring Designation Depth [ft] CRR CSR FS Ht.of Layer | \4)60cs SoilType | ;0 efiable? |Shear Strain| T2 2™etr | shearStrain | ALDI Volumetric R ametic AS,
(ft) (Uscs) Fo " Strain Used €,
Yiim Ymax Strain g,
2-B1 33 0.13 0.36 6.50 13 cL DUmeEea 0% 0.00 0% 0.00 0.00% 0.00% | JUncaliaiea|
2-B1 8.3 0.21 0.41 3.50 22 GP Yes 13% 0.41 13% 0.45 2.13% 1.50% 0.63
2-B1 13.8 0.14 0.51 7.50 14 CH No 0% 0.00 0% 0.00 0.00% 0.00% 0.00
2-B1 20.0 0.14 0.56 5.00 14 CL-ML Yes 29% 0.78 29% 1.46 2.95% 1.50% 0.90
2-B1 37.8 0.41 0.61 30.50 32 CL No 0% 0.00 0% 0.00 0.00% 0.00% 0.00
2-B1 53.0 0.22 0.60 14.00 21 SC-SM Yes 14% 0.46 14% 1.98 2.21% 2.21% 3.71
2-B1 69.3 0.13 0.56 4.50 13 ML Yes 34% 0.83 34% 1.53 3.17% 1.50% 0.81
2-B1 74.8 THC 0.68 6.50 50 ML Yes 0% -1.60 0% 0.00 0.00% 0.00% 0.00
2-B1 79.8 0.81 0.63 3.50 29 GP Yes 5% -0.01 2% 0.07 0.42% 0.42% 0.17
TDL = Too Dense to Liquefy based on blowcount criteria LDI 5.49 Settlement (in) 6.22

Volumetric Strains based on Figure 103

GEO November 30, 2018
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12165.000.002 Preliminary Geotechnical Exploration

Liquefaction Evaluation - Idriss and Boulanger (2008)

[ Borehole: 2-B2 |
Input
Water Table depth at patey T.a polepth
time of Exploration _at 4me ?f maxld LT
Liguefaction
23 23 0.63 7.33
At time of Exploration At time of Liquefaction
Boring Designation D;: ; B Depth [ft] Soil Type @Io'\‘:;"s 1 FC Total Stress [psf] Eﬁe':t[';:ﬂs EEs TotaEngft]ress sfrfef::t;:ﬂ
2-B2 3.5 7 CL 12 90 420 420 420 420
2-B2 8.25 2.5 GC 15 20 990 990 990 990
2-B2 10.75 25 CL 27 60 1290 1290 1290 1290
2-B2 14.75 B5i0) SM 20 42 1770 1770 1770 1770
2-B2 27.5 20 CL 9 90 3300 3019.2 3300 3019.2
2-B2 38.25 1.5 SC 6 12 4590 3638.4 4590 3638.4
2-B2 41 4 CL 12 90 4920 3796.8 4920 3796.8
2-B2 45.5 5 CL 35 90 5460 4056 5460 4056
2-B2 53 10 CL 12 90 6360 4488 6360 4488
2-B2 59.5 3 SP-SM 20 7 7140 4862.4 7140 4862.4
2-B2 67 12 CL 7 80 8040 5294.4 8040 5294.4
2-B2 [(515) 5 ML 8 70 9060 5784 9060 5784
2-B2 79.75 315) SP-SC 22 5 9570 6028.8 9570 6028.8
Nm = Measured SPT Blow Count
Results
s N . Ht. of Layer . . Limiting. Parameter Maximun'! Calculate_d Volumetric
Boring Designation Depth [ft] CRR CSR FS (N1)60cs Soil Type (USCS) | Liquefiable? [Shear Strain Shear Strain ALDI Volumetric ; AS;
(ft) Fq . Strain Used ¢,
Yiim Yimax Strain g,
2-B2 3.5 0.29 0.36 7.00 28 CL 0% 0.00 0% 0.00 0.00% 0.00%
2-B2 8.3 0.30 0.35 2.50 27 GC 0% 0.00 0% 0.00 0.00% 0.00%
2-B2 10.8 3.55 0.35 FS>2.5 2.50 49 CL 0% 0.00 0% 0.00 0.00% 0.00%
2-B2 14.8 0.47 0.37 1.28 5.50 34 SM 0% 0.00 0% 0.00 0.00% 0.00%
2-B2 27.5 0.15 0.40 20.00 16 CL 0% 0.00 0% 0.00 0.00% 0.00%
2-B2 38.3 0.10 0.44 1.50 7 SC 50% 0.95 50% 0.75 4.47% 4.47% 0.80
2-B2 41.0 0.17 0.45 4.00 18 CL 0% 0.00 0% 0.00 0.00% 0.00% 0.00
2-B2 45.5 THC 0.52 THC 5.00 42 CL 0% 0.00 0% 0.00 0.00% 0.00% 0.00
2-B2 53.0 0.16 0.47 10.00 17 CL 0% 0.00 0% 0.00 0.00% 0.00% 0.00
2-B2 59.5 0.17 0.48 3.00 16 SP-SM Yes 24% 0.69 24% 0.71 2.69% 2.69% 0.97
2-B2 67.0 0.12 0.46 12.00 11 CL No 0% 0.00 0% 0.00 0.00% 0.00% 0.00
2-B2 75.5 0.12 0.45 5.00 12 ML Yes 39% 0.87 39% 1.94 3.37% 1.50% 0.90
2-B2 79.8 0.16 0.47 3.50 15 SP-SC Yes 26% 0.74 26% 0.93 2.83% 2.83% 1.19
TDL = Too Dense to Liquefy based on blowcount criteria LDI 4.32 Settlement (in) 3.86

Volumetric Strains based on Figure 103

GEO
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12165.000.002 Preliminary Geotechnical Exploration

Liquefaction Evaluation - Idriss and Boulanger (2008)

| Borehole: 2-B3 |
Input
W.ater Table dept.h at Wateart':iar:...aleodfepth T Mw
time of Exploration Liquefaction
11 11 0.63 7.33
At time of Exploration At time of Liquefaction
Boring Designation D[en;:;h Depth [ft] Soil Type [Elo'::s ] FC Total Stress [psf] Eﬁect[';:ﬂs tess TM&EL::;ESS StErg::t[I;:f]
2-B3 4.75 9.5 CL 26 50 570 570 570 570
2-B3 11.5 4 CL 19 90 1380 1348.8 1380 1348.8
2-B3 20.5 14 CL 5 95 2460 1867.2 2460 1867.2
2-B3 28.25 1.5 CL o) 70 3390 2313.6 3390 2313.6
2-B3 31 4 SC-SM 5 34 3720 2472 3720 2472
2-B3 40.75 1.5 CL 7 80 4890 3033.6 4890 3033.6
N, = Measured SPT Blow Count
Results
Ht. of Layer Limiting. Parameter Maximun-! Calculate.d Volumetric
Boring Designation Depth [ft] CRR CSR FS (N1)60cs Soil Type (USCS) | Liquefiable? |Shear Strain Shear Strain ALDI Volumetric . AS;
(ft) Fq p Strain Used ¢,
Yiim Yimax Strain g,
2-83 48 THC 0.35 THC 9.50 56 cL | DURSaEEa 0% 0.00 0% 0.00 0.00% 0.00% __|IlUnsattraiednn|
2-B3 11.5 0.40 0.37 1.09 4.00 33 CL No 0% 0.00 0% 0.00 0.00% 0.00% 0.00
2-B3 20.5 0.13 0.48 14.00 12 CL No 0% 0.00 0% 0.00 0.00% 0.00% 0.00
2-B3 28.3 0.12 0.52 1.50 11 CL No 0% 0.00 0% 0.00 0.00% 0.00% 0.00
2-B3 31.0 0.12 0.53 4.00 11 SC-SM Yes 41% 0.88 41% 1.62 3.45% 3.45% 1.66
2-B3 40.8 0.13 0.55 1.50 13 CL No 0% 0.00 0% 0.00 0.00% 0.00% 0.00
TDL = Too Dense to Liquefy based on blowcount criteria LDI 1.62 Settlement (in) 1.66

Volumetric Strains based on Figure 103

GEO
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12165.000.002 Preliminary Geotechnical Exploration

Preliminary Ultimate Axial Capacity
66-inch Diameter CISS for Bridge Bent

Capacity (kips)
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-40
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Static Condition ~

-70 — = =Seismic Condition* ~

-80

*For seismic conditions, additional downdrag loads should be consider when evaluating the
structual capacity of the pile. Drawdrag loads will be provided upon completion of design-level
geotechnical studies.

ENGEO

—— Expect Excellence — Page E-1 November 30, 2018



The Sobrato Organization Appendix E - Preliminary Pile Capacities Stevenson Boulevard Bridge
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Preliminary Ultimate Axial Capacity
12-inch Square Pile for Abutment Wall

Capacity (kips)
0 50 100 150 200 250 300 350

Elevation (ft, NGVD29)

Static Condition

-70 = = = Seismic Condition*

-80

*For seismic conditions, additional downdrag loads should be consider when evaluating the

structual capacity of the pile. Drawdrag loads will be provided upon completion of design-level
geotechnical studies.
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GEOTECHNICAL
ENVIRONMENTAL

WATER RESOURCES
CONSTRUCTION SERVICES

Project No.
12165.000.002

April 8, 2019

Mr. Tim Steele

The Sobrato Organization

10600 N. DeAnza Boulevard, Suite 200
Cupertino, CA 95014

Subject: Sobrato Property — Area 4
Newark, California

SURCHARGE RECOMMENDATIONS
Dear Mr. Steele:

As requested, we prepared this letter with surcharge recommendations for the proposed residential
development within Area 4 of the Sobrato Property in Newark, California. The project site is
roughly 450 acres, bounded by Union Pacific railroad tracks on the northeast, an Alameda County
Flood Control (ACFC) canal on the northwest and southeast, and Mowry slough on the southwest.
The site is currently undeveloped and is vacant.

PROJECT BACKGROUND

The Vesting Tentative Map (VTM) prepared by Carlson, Barbee & Gibson, Inc. (CBG) dated
September 17, 2018, shows that approximately half of the project site will be developed with
residential structures and the remaining areas will remain as seasonal wetlands. The residential
area will provide approximately 469 single-family lots, as well as several parks, recreational trails,
new streets and utilities. We divided the larger residential development into four development
areas (Figure 1).

The current ground surface at the site ranges from Elevation 0 to 6 feet (NGVD29) and we
understand ground surface elevations will be raised by 7 to 17 feet (Elevations 13 to 18 feet). The
perimeter slopes of the project site are currently planned to be either at a 3:1 (horizontal:vertical)
or 2:1 slope. Based on discussions with you and CBG, we understand the project will utilize a
rolling surcharge program to mitigate settlement induced by consolidation of compressible soil.

SURCHARGE DESIGN CONSIDERATIONS

Our surcharge program is designed to achieve ' inch or less of post-construction residual
consolidation settlement. We completed our analysis using the software Settle3D. We assumed
an equivalent building pressure of 0.5 thousand pounds per square foot (ksf), a civil and surcharge
fill unit weight of 125 pounds per cubic foot (pcf), wick drain spacing of 3 and 5 feet, and a
minimum surcharge duration of 6 months. Additional surcharge duration was considered for
Development Area 4 (DA-4) because this area is the last area to be developed and allows a longer
surcharge time. The limits of each development area are shown on Figure 1.

1630 San Pablo Avenue, Suite 200 » Oakland, CA 94612 « (510) 451-1255 « Fax (888) 279-2698
Wwww.engeo.com
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Consistent monitoring of settlement instruments should be conducted to evaluate that the desired
settlement has occurred. When the desired settlement has occurred, ENGEO will provide written
notification to remove the surcharge.

EXISTING SUBSURFACE CONDITIONS
Development Area 1 (DA-1)

We drilled Borings 2-B4, 2-B5 and 2-B15 in DA-1 and encountered approximately 5%z to 10 feet
of compressible fat clay below the surficial lean clay. Towards the western edge of DA-1, the
borings generally encountered fat clay deposits at 13 feet below existing ground surface. The fat
clay ranges in thickness from 8 to 10 feet and is deposited over 5 to 6 feet of lean clay which are
above layers of sand and gravel with varying amounts of clay to the terminal depth of the borings.

Moving west to east through DA-1, we consistently encountered the fat clay deposits 13 to 14 feet
bgs. In Boring 2-B4, the fat clay deposits are underlain by poorly graded sand with varying
amounts of gravel and silt to a depth of 44 feet. Below the poorly graded sand, we encountered
very stiff lean clay extending to the terminal depth of 51%2 feet. Past explorations that we
performed, including Borings 1-B1 and 1-B2 and previous Conerstone Earth Group (CEG)
explorations EB-1 and CPT3, encountered similar subsurface soil within DA-1.

Based on laboratory consolidation test results, the compressive fat clay deposits at DA-1 yield a
compressive index of approximately 0.18 and an over-consolidation ratio of 1.5 or above.

We present an idealized subsurface profile for DA-1 for design purposes only; variations in the
layering and thicknesses should be anticipated and these tables are for design purposes only and
are not a basis for differing conditions during construction.

TABLE 1: Generalized Subsurface Profile for Development Area 1 (DA-1)

E(I;\IEGV\'/AJZKQJ)N US_(I_:EPSI’EOIL DESCRIPTION

Above -5 CL Medium stiff to very stiff, Lean Clay

-5t0 -15 CH Soft to medium stiff, compressible, Fat Clay
-15to0 -23 ML/SM Stiff Silt, Silty Sand

-23 to -28 SP Medium dense, Poorly graded sand

-28 to -40 GC Dense Clayey Gravel

CL [SE Portion] Stiff to very stiff, Lean Clay
Below -40 .
SP/GP/SC [NW Portion] Dense, Clayey gravelly Sand

Development Area 2 (DA-2)

We advanced Borings 2-B6 and 2-B7 within DA-2 and encountered approximately 5 to 10 feet of
compressible fat clay below the surficial lean clay. The fat clay deposits thickens toward the south.
Below the fat clay, Borings 2-B6 and 2-B7 encountered lean clay with varying amounts of sand
and silt that extend to the terminal depths of the borings.

Based on laboratory consolidation test results, the compressive fat clay deposits at DA-2 yield a
compressive index of approximately 0.16 and an over-consolidation ratio of 1.5 or above.
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We present an idealized subsurface profile for DA-2 for design purposes only; variations in the
layering and thicknesses should be anticipated and these tables are for design purposes only and
are not a basis for differing conditions during construction.

TABLE 2: Generalized Subsurface Profile for Development Area 2 (DA-2)

E(%\IE(;/\,/B\JZIS)N US_|C_Z$PSEOIL DESCRIPTION
Above -10 CL Medium stiff to very stiff, Lean Clay

-10 to -20 CH Soft to medium stiff, compressible, Fat Clay
-20 to -25 CL Medium stiff to very stiff, Lean Clay

-25 10 -50 CL/sC Medium dense clayey sand and stiff Lean Clay

Development Area 3 (DA-3)

We advanced Borings 2-B8, 2-B10, 2-B11, as well as CPTs 2-CPT5 and 2-CPT7 within
Development Area 3 (DA-3) and encountered surficial lean clay extending to 5 to 9 feet bgs
underlain by fat clay. The fat clay varied in thickness from approximately 5 to 9 feet and appears
to increase in thickness from east to west across DA-3. The fat clay is deposited over elastic silt
and silty clay, which ranges in thickness from 4 to 10 feet. Following the elastic silt and silty clay,
the borings generally encountered poorly graded sand layers with varying amounts of silt and clay
intermixed with layers of lean clay. We terminated all of our borings in lean clay. The conditions
encountered during drilling are consistent with the soil profiles presented in the CPT soundings.

Past explorations that we performed in DA-3 encountered fat clay below 12 to 14 feet of surficial
lean clay. The fat clay ranges in thickness from 10 to 13 feet and is above a thin layer of silt in
Boring 1-B3 and a thick layer of lean clay, extending from 17 to 40 feet bgs, in Boring 1-B4.
Previous CEG explorations EB-4, EB-5, EB-6, CPT2, CPT8, and CPT9 also encountered a similar
subsurface profiles within DA-3.

Based on laboratory consolidation test results, the compressive fat clay deposits at DA-3 yield a
compressive index of approximately 0.14 and an over consolidation ratio of 1.5 or above.

We present an idealized subsurface profile for DA-3 for design purposes only; variations in the
layering and thicknesses should be anticipated and these tables are for design purposes only
and are not a basis for differing conditions during construction.

TABLE 3: Generalized Subsurface Profile for Development Area 3 (DA-3)

E(IT\I%/\'/A‘J;%N US.(I;EPSEOIL DESCRIPTION
Above -6 CL Medium stiff to very stiff, Lean Clay
-6 to -13 CH Medium stiff, compressible, Fat Clay
-13 to -20 CL/CL-ML Stiff Lean Clay and Silty Clay
-20 to -38 SP/SC/SM Medium dense, Clayey and Silty poorly-graded Sand
-38 to -63 CL Very stiff, Lean Clay

-63 to -78 SC Very dense, Clayey Sand
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Development Area 4 (DA-4)

We advanced explorations within DA-4 including Borings 2-B12, 2-B13 and CPTs 2-CPT9,
2-CPT10 and 2-CPT11. Near the northern edge of DA-4, 2-B12 encountered compressible fat
clay deposits below surficial lean clay at a depth of approximately 2 feet. The compressible fat
clay deposits at this location are roughly 5 feet thick and deposited over moderately compressible
lean clay and fat clay deposits. The moderately compressible lean clay and fat clay deposits
extend to a depth of approximately 18 feet bgs followed by deposits of silt with varying sand
content to a depth of roughly 42 feet.

Based on laboratory consolidation test results, the upper compressive fat clay deposits at DA-4
yield a compressive index of approximately 0.26 and is normally consolidated. The lower
moderately compressive lean clay and fat clay deposits yield a compressive index of
approximately 0.15 with an over consolidation ratio of 2 or above.

The CPT soundings performed in DA-4 encountered similar subsurface profiles as the borings.
We present an idealized subsurface profile for DA-4 for design purposes only; variations in the
layering and thicknesses should be anticipated and these tables are for design purposes only and
are not a basis for differing conditions during construction.

TABLE 4: Generalized Subsurface Profile for Development Area 4
ELEVATION USCS SOIL

NGVD29 TYPE DESCRIPTION

0to -2 CL Medium stiff to hard, Lean Clay

-2to -7 CH Soft to medium stiff, compressible, Fat Clay

-7 to-18 CL/CH Medium stiff to stiff, moderately compressible, Lean Clay and Fat Clay
-18 to -33 SM Medium dense Silty Sand

CL [SE Portion]  Stiff to very stiff, Lean Clay
SP [NW Portion] Very dense, Poorly graded Sand

-33 to -40

SURCHARGE RECOMMENDATIONS
Development Area 1
Approximately 8 to 11 feet of civil fill is planned within DA-1. We developed the recommended

surcharge heights and wick drains spacing in Table 5 to achieve ' inch or less residual
consolidation settlement at the end of the surcharge period.

TABLE 5: Preliminary Surcharge and Wick Drain Dimensions for DA-1

TOTAL
CONSOLIDATION SURCHARGE  TOTAL FILL WICK
HEIGHT OF SETTLEMENT SURCHARGE NS HEIGHT, DRAIN  SURCHARGE
CIVIL FILL WITHOUT FILL HEIGHT* o i\ s SURCHARGE  SPACING TIME
(FEET) SURCHARGE (FEET) (INCHES) + CIVIL (FEETON  (MONTHS)
PROGRAM (FEET) CENTER)
(INCHES)
8 2.5 4 2.0 12 5 6
10 3.0 3 2.5 13 3 6
12 3.5 3 3.0 15 3 6

*Surcharge fill is the height of fill to be placed above the civil fill elevation.
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Development Area 2
Approximately 9 to 11 feet of civil fill is planned within DA-2. We developed the surcharge heights

and wick drains spacing in Table 6 to achieve 'z inch or less residual consolidation settlement at
the end of the surcharge period.

TABLE 6: Preliminary Surcharge and Wick Drain Dimensions for DA-2

TOTAL
CONSOLIDATION SURCHARGE  TOTALFILL WICK
HEIGHT OF  SETTLEMENT  SURCHARGE INDUCED HEIGHT, DRAIN  SURCHARGE
CIVIL FILL WITHOUT FILL HEIGHT* o "m0 o\ 1 SURCHARGE ~ SPACING TIME
(FEET) SURCHARGE (FEET) (INCHES) + CIVIL (FEETON  (MONTHS)
(FEET) CENTER)

8 2.0 4 1.5 12 5 6

10 2.3 2 1.8 12 3 6

12 2.5 3 2.0 15 3 6

*Surcharge fill is the height of fill to be placed above the civil fill elevation.
Development Area 3
Approximately 11 to 15 feet of civil fill is planned within DA-3. We developed the surcharge heights

and wick drains spacing in Table 7 to achieve "z inch or less residual consolidation settlement at
the end of the surcharge period.

TABLE 7: Preliminary Surcharge and Wick Drain Dimensions for DA-3

TOTAL
CONSOLIDATION TOTAL FILL WICK
HEIGHT OF  SETTLEMENT  SURCHARGE SLIJSSSQESE HEIGHT, DRAIN  SURCHARGE
CIVIL FILL WITHOUT FILL HEIGHT* o —-"r o+ SURCHARGE ~ SPACING TIME
(FEET) SURCHARGE (FEET) (INCHES) + CIVIL (FEETON  (MONTHS)
PROGRAM (FEET) CENTER)
(INCHES)
10 2.0 2 1.7 12 5 6
12 2.2 2 1.9 14 5 6
14 2.5 2 2.1 16 5 6
16 2.6 2 2.3 18 5 6
18 2.8 2 2.5 20 5 6

*Surcharge fill is the height of fill to be placed above the civil fill elevation.
Development Area 4
Approximately 14 to 17 feet of civil fill is planned within DA-4. We developed the surcharge heights

and wick drains spacing in Table 8 to achieve % inch or less residual consolidation settlement at
the end of the surcharge period.
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TABLE 8: Preliminary Surcharge and Wick Drain Dimensions for DA-4

TOTAL
CONSOLIDATION SURCHARGE  TOTAL FILL WICK
HEIGHT OF  SETTLEMENT  SURCHARGE INDUCED HEIGHT, DRAIN  SURCHARGE
CIVIL FILL WITHOUT FILL HEIGHT* o' r o+ SURCHARGE ~ SPACING TIME
(FEET) SURCHARGE (FEET) (INCHES) + CIVIL (FEETON  (MONTHS)
PROGRAM (=== CENTER)
(INCHES)

12 9.0 4 8.5 16 5 18

14 9.5 4 9.0 18 5 18

16 10.0 4 9.5 20 5 18

18 11.0 4 10.5 20 5 18

*Surcharge fill is the height of fill to be placed above the civil fill elevation.
EARTHWORK RECOMMENDATIONS

Upon completion of environmental remediation, all development areas should be cleared of
vegetation and obstructions, including existing abandoned concrete structures and buried utilities.
Existing underground utilities at the site should be identified and either properly abandoned or
relocated. If loose and deleterious materials are present, the materials should be removed and
the area should be backfilled with engineered fill.

Wick Drain Installation

Wick drains should be installed vertically in a triangular grid pattern at the spacings indicated in
the surcharge monitoring plans (Figures 2 through 5). All Wick drains should extend to sandy
alluvial deposits, situated at a depth of approximately 30 feet.

Settlement Monitoring Instruments Installation

All settlement monitoring plates and surface markers should be placed at designated locations as
shown on the surcharge monitoring plans (Figures 2 through 5). The settlement monitoring plates
and surface settlement markers should be protected from construction equipment and be
periodically surveyed by the Civil Engineer to determine elevations. The monitoring results should
be provided to us within three days of collection. When the target settlement amount is achieved,
we will notify the project team to remove the surcharge. We anticipate surcharge can be removed
approximately six months after placement. As a minimum, settlement monitoring instruments
should be surveyed every week during fill placement, every two weeks for the first two months
after surcharge fill completion, and monthly thereafter. All settlement monument elevations should
be tied to benchmarks established well beyond the zone of surcharge influence.

Civil Fill Placement

Upon installation of wick drains and settlement monuments, placement of civil fill to the planned
finished grade elevation may commence. The civil fill should be compacted to 90 percent relative
compaction and no less than 3 percentage points above optimum moisture content
(per ASTM D-1557).
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Surcharge Fill Placement

Additional surcharge fill will be placed over the civil fill to further accelerate settlement. Surcharge
fill should be overbuilt a minimum of 5 feet beyond the proposed building pads and improvements.

The lower 12 inches of the surcharge fill should be compacted to at least 90 percent relative
compaction. The remaining surcharge fill should be compacted to at least 85 percent relative
compaction. The exact duration of the surcharge program for each area will depend on the results
of the settlement monitoring, but we anticipate the duration to be approximately 6 months. To
reduce the amount of export at the end of the surcharge program, the surcharge can be divided
into phases and the surcharge fill can be moved from phase to phase. This approach will increase
the total amount of time required for surcharging, so the phasing should consider infrastructure
construction and potential neighborhood phasing.

Selection of Materials

Site soil is suitable for use as civil and surcharge fill. Import soil should have a plastic index (PI)
less than 25, with more than 70 percent passing the No. 200 sieve, less than 5 percent larger
than 4 inches, and be less corrosive than site soil. The target wet density of the import fill is 120 to
130 pounds per cubic foot (pcf) when compacted to 90 percent relative compaction. Soil placed
as civil fill or surcharge fill should be free of construction debris (wood, brick, asphalt, concrete,
metal, etc.), trees, and high organic content soil (soil that contains more than 3 percent organic
content by weight).

Import fill should also be tested in accordance with California Department of Toxic Substance
Control (DTSC) fill import guidelines, prior to acceptance. Imported fill materials should be
approved by our staff prior to importing, so we should be provided at least 5 to 7 business days
prior to site delivery to sample and test proposed imported fill materials.

Graded Slope

Graded slopes (civil fill) along the perimeter of the site are currently planned with an inclination of
either 3:1 (horizontal:vertical) or 2:1. The temporary slope of the surcharge fill placed up to 5 feet
in height over the civil fill can be constructed at an inclination of 2:1. For steeper surcharge fill
gradients, we recommend the placement of geogrid extending at least 25 feet from the face of
the slope. The contractor should wrap the geotextile reinforcing fabric tightly around the face of
the wall using methods determined to be suitable for temporary retention. Sloughing along the
face of the slope is anticipated, the use of form boards or other suitable methods as determined
by the contractor may be implemented to minimize impacts to adjacent areas.
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If you have any questions or comments regarding this letter, please call and we will be glad to
discuss them with you.

Sincerely,

ENGEO Incorporated

vaﬂ Ganel”

Jonas F. Bauer

et Kan, GE
jfblifljk/jf

Attachments: Selected References
Figure 1 — Site Plan
Figure 2 — Surcharge Plan for DA-1
Figure 3 — Surcharge Plan for DA-2
Figure 4 — Surcharge Plan for DA-3
Figure 5 — Surcharge Plan for DA-4
Figure 6 — Wick Drain Layout and Standard Details
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