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GEOTECHNICAL INVESTIGATION
VANTAGE DATA CENTERS
651, 725, 825 MATHEW STREET
SANTA CLARA, CALIFORNIA

INTRODUCTION

This report presents the results of our geotechnical investigation relating to design and
construction of the referenced project at 651, 725 & 825 Mathew Street in Santa Clara,
California. The project location is indicated on Figure A-1, Vicinity Map. The purpose of
our investigation was to explore the subsurface soil and geologic conditions on the site in the
area of the proposed improvements and to provide geotechnical conclusions and

recommendations relating to the foundation and earthwork components of the project.

Project Description

Project includes construction of two, four-story, at-grade data center structures in the
eastern and western portions of the site, with footprints of approximately 200,000
square-feet each, a substation in the southwestern corner of the site, ten, 50,000 gallon water
storage tanks along the eastern and western property lines, central utility plant, exterior utility
yard and generators and driveway and parking areas. The layout of the existing and

proposed improvements is shown on the Site Plan, Figure A-2.

Scope of Services

We performed the following services in accordance with our agreement with you dated
August 9, 2016:

% Reviewed geologic and seismic conditions in the area and evaluated geologic hazards
that could potentially impact the site and the proposed improvements

Performed a reconnaissance of the site in the area of the proposed improvements

Explored the site subsurface conditions by advancing and logging seventeen cone
penetration tests and nine soil borings in the area of the proposed buildings and
associated improvements

% Performed laboratory testing on selected soil samples for soil classification and to
evaluate engineering properties of the subsurface materials

% Performed geotechnical engineering analyses to evaluate the seismic-induced
liquefaction settlement and static consolidation potential at the site and to develop
geotechnical engineering design criteria for the proposed improvements

& Prepared this report presenting a summary of our investigation and our geotechnical
conclusions, recommendations, and design criteria associated with the proposed

buildings
M
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GEOLOGIC & SEISMIC CONDITIONS

Geologic Overview

The subject property is located in the Santa Clara Valley, a broad, sediment-filled basin
bounded on the southwest by the Santa Cruz Mountains and on the northeast by the Diablo
Mountain range. According to the USGS Survey topographic map of the San Jose West
Quadrangle, which is reproduced in the Vicinity Map, Figure A-1, the site is situated at an

approximately elevation of 50 feet above mean sea level.

Based on the Geologic Map of the San Jose West Quadrangle, California (Wentworth and
others, 1999), the site in an area underlain by Holocene age (less than 11,000 years old) Basin
Deposits (Qhb). The basin deposits are generally described as dark-colored clay with very
fine silty clay, rich in organic material, and deposited beyond the levees and flood plains in
the flood basins where stilling flood waters drop their finest sediment. A copy of the
relevant portion of the geologic map is presented as the Vicinity Geologic Map, Figure A-3.

According to the State of California Official Seismic Hazard Zones Map for the
San Jose West Quadrangle (California Geological Survey, 2000), the site is located in an area
considered potentially susceptible to earthquake-induced liquefaction. A copy of the
relevant portion of this map is presented as the State Seismic Hazard Zones Map, Figure
A-4. Additionally, the Association of Bay Area Governments liquefaction potential mapping
of the area (ABAG, 2003) indicates that the site is located in an area considered to have
moderate liquefaction susceptibility. Therefore, our investigation has included analysis to
evaluate the potential for and help quantify the approximate magnitude of seismic-induced

settlement at the site.

Seismicity

The San Francisco Bay Area, which is affected by the San Andreas Fault system, is
recognized by geologists and seismologists as one of the most active seismic regions in the
United States. In the Bay Area there are three major faults trending in a northwest direction
within the San Andreas fault system, which have generated about 12 earthquakes per century
large enough to cause significant structural damage. These faults include the San Andreas,
Hayward, and Calaveras faults. The San Andreas Fault is located approximately 10 miles
southwest of the site. The Hayward and Calaveras faults are located approximately 6 and
9 miles northeast of the site, respectively. In addition, the potentially active Monte Vista-

Shannon fault zone is located approximately 7 miles southwest of the site.

Seismologic and geologic experts convened by the U. S. Geological Survey, California
Geological Survey, and the Southern California Earthquake Center conclude that there is a
63 petrcent probability for at least one "large" earthquake of magnitude 6.7 or larger in the

Bay Area before the year 2038. The northern portion of the San Andreas fault is estimated
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to have a 21 percent probability of producing a magnitude 6.7 or larger earthquake by the
year 2038 (2007 Working Group on California Earthquake Probabilities, 2008).

SITE EXPLORATION & RECONNAISSANCE

Exploration Program

An initial reconnaissance was performed by our Senior Engineer on August 25, 2016. Our
subsurface exploration was performed between the dates of September 7, 8, 12 and 26, 2016
and included seventeen cone penetration tests (CPTs) to depths of approximately 55 to
95 feet and nine soil borings to depths of approximately 30 to 65 feet at the locations shown
on Figure A-2, Site Plan. The CPT and boring locations were approximately determined by
measuring distance from known points on a supplied site plan using a tape measure and

should be considered accurate only to the degree implied by the mapping techniques used.

Our staff engineers logged the borings in general accordance with the Unified Soil
Classification System. The boring logs show our interpretation of the subsurface conditions
at the locations and on the date indicated and it is not warranted that these conditions are
representative of the subsurface conditions at other locations and times. In addition, the
stratification lines shown on the log represent approximate boundaries between various soil

materials and the transitions may be gradual.

Soil Borings

The exploratory borings were advanced using a truck-mounted drill rig equipped with
hollow-stem augers. Soil samples were collected with split-spoon samplers that were driven
with a 140-pound hammer repeatedly dropped from a height of 30 inches with a wire line
sampling system. The split-spoon samplers used included 3-inch diameter (OD) California
samplers, 2.5-inch OD Modified California samplers, and 2-inch OD Standard Penetration
Test samplers. The sampler types used are indicated on the logs at the appropriate depths.
The number of hammer blows required to drive the samplers were recorded in 6-inch
increments for the length of the 18-inch long sampler barrels. The associated blow count
data, which is the sum of the second and third 6-inch increment, is presented on the boring
logs as sampling resistance in blows per foot. The field blow counts for the 2.5-inch and 3-
inch OD samplers have been adjusted to Standard Penetration Test blow counts for sampler
diameter; however, the blow count data has not been adjusted for other factors such as
hammer efficiency. The logs of our borings are presented in Appendix B as Figures B-1
through B-9. Also included in Appendix B is Figure B-10, Key to Boring Logs, and Figure
B-11, Unified Soil Classification System.
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Cone Penetration Tests

Cone penetration testing (CPT) is a subsurface exploration method (ASTM Test Method
D-5778) whereby soil characteristics are measured using an integrated electronic piezocone
penetrometer and data acquisition system hydraulically pushed into the ground. The cone
device measures cone bearing (q), sleeve friction (f,) and pore water pressure (u,) at 5.0 or
2.5-centimeter intervals during penetration and correlates this information on a log in
graphic form. The measurements were developed using a tip area of 15 cm” and a friction
sleeve area of 225 cm’ with a tip capacity of 1,500 bar, sleeve capacity of 15 bar, and a pore
pressure capacity of 50 psi. The CPT penetrometers are designed with equal end friction
sleeves, a net end area ratio of 0.8 and cone tips with a 60 degree apex angle. The
penetrometer also contains porous polyethylene filter located directly behind the cone tip to

measure of pore water pressure.

Soil classification and behavior type can be estimated from empirical relationships between
de f, and u,. Generally, cohesive soils (silts and clays) have a higher friction ratio due to
small cone bearing pressure and generate large excess pore water pressures, while
cohesionless soils (sands and gravels) have a low friction ratio due to large cone bearing
pressure and generate very little excess pore water pressures. This information can also be
used to develop SPT (N,,) corrected blow count data for interpretation of relative density by
correlating empirical relationships between q. and the soil behavior type (SBT). The logs of
our CPTs are presented in Appendix C as Figures C-1 through C-17. Also included in
Appendix C is Figure C-18, Key to Soil Behavior Types.

Site Description

The approximately 8.9-acre, relatively flat, site consists of three parcels located on the north
side of Mathew Street in a developed commercial area of Santa Clara. The property
measures roughly 690 feet wide and 550 feet deep and is bounded by Mathew Street to the
south, Robert Avenue to the east and developed commercial properties on all other sides.
The site is accessed by three asphalt driveways extending north from Mathew Street to each
parcel. The site is developed with eight one to three story commercial building structures
surrounded by driveway and parking areas. The surface across the site is relatively level with

overall drainage to the northeast.

Subsurface

Seventeen CPTs and nine borings were advanced in the area of the proposed improvements
to the maximum depth of approximately 95 feet. The locations of the CPTs and borings are
shown on Figure A-2. In general, the CPTs and borings encountered predominantly
fine-grained alluvium consisting of clays and silts interbedded with discontinuous layers of
coarse-grained alluvium consisting of sands and gravels. The maximum cumulative

thickness of coarse-grained alluvium encountered during our subsurface exploration was
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approximately 40 feet. The fine-grained alluvium encountered is predominantly medium
stiff to hard and the coarse-grained alluvium is predominantly medium dense to very dense.
The weaker soft to medium stiff compressible clay layers appear to be discontinuous across
the site and vary in thickness. The softer of these units appear to be within the upper
approximate 15 feet explored. In addition, some minor loose, discontinuous granular units

are present in the upper approximate 25 feet explored.

The logs of the borings are presented in Appendix B and logs of the CPT's are presented in
Appendix C.  We note that soil interpretation shown on the CPT logs is based on
correlations developed by Robertson and others (1986), as presented on Figure C-18. It
should be understood that it is not always possible to clearly identify a soil type based on this
methodology.

Groundwater

Groundwater was encountered while drilling Borings B-1 through B-9 at depths between 6
to 11 feet below existing site grades. Based on 11 pore pressure dissipation tests conducted
at 11 CPT locations, groundwater was most likely encountered between depths of 0.5 to 6.7
feet below existing grade (see Figure C-19). Groundwater depths from CPT-3, 6 and 12
were inconclusive due to the predominantly clay-rich nature of the subsurface material
within the depths explored. Furthermore, Plate 1.2 of the State Seismic Hazard Zone
Report 060 (California Geological Survey, 2002) estimates the depth to groundwater in the
site vicinity is less than 10 feet below existing site grades. We note that fluctuations in the
groundwater level can occur due to variations in rainfall, landscaping, and other factors that

may not have been evident at the time our measurements were made.

LABORATORY TEST RESULTS

Atterberg Limits Testing

Atterberg limits established on a sample of the clayey soils encountered in Boring B-1, at
depths of approximately 1 to 2.5, 2.5 to 4 and 13.5 to 15 feet yielded a plasticity indexes of
27, 43 & 26 percent respectively and a liquid limits of 49, 69 and 41 percent respectively,
indicating that these material have very high potential for expansion. In addition, atterberg
limits established on samples of the silty soils encountered in Boring B-2, at depths of
approximately 24.5 to 26 feet yielded plasticity indices of 4 and liquid limits of 20 percent
indicating that this material has a very low potential for expansion Furthermore, atterberg
limits established on samples of the clayey soils encountered in Boring B-4, at depths of
approximately 18.5 to 20 feet yielded plasticity indices of 10 and liquid limits of 27 percent
indicating that this material has a low potential for expansion (see Figure D-1, Liquid &
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Sieve Analysis Testing

Sieve analysis of fine-grained alluvium encountered in Boring B-1 at a depth of
approximately 13.5 to 15 feet yielded 78 percent passing the No. 200 sieve. Sieve analysis of
fine-grained alluvium encountered in Boring B-2 at a depth of approximately 24.5 to 26 feet
yielded 68 percent passing the No. 200 sieve. Sieve analysis of fine-grained alluvium
encountered in Boring B-4 at a depth of approximately 18.5 to 20 feet yielded 58 percent
passing the No. 200 sieve. Sieve analysis of fine-grained alluvium encountered in Boring B-6

at a depth of approximately 13.5 to 15 feet yielded 78 percent passing the No. 200 sieve.

Consolidation Testing

Two one-dimensional consolidation tests were performed by Cooper Testing Laboratory on
Shelby tube samples of medium stiff clay alluvium encountered in Borings B-8 and B-6 at
depths of approximately 24 to 27 feet and 8.5 to 11 feet respectively. The result of the
consolidation tests are presented in graphical form as incrementally loaded stress-strain
consolidation curves (see Figures D-2 and D-3, Consolidation Test Data). We utilized the
test results in estimating the potential for primary consolidation settlement to affect the

proposed buildings (see below).

Direct Shear Testing

Consolidated-undrained direct shear strength testing was performed by Cooper Testing
Laboratory on a sample of clay alluvium. Direct shear testing of the clay encountered in
Boring B-6 at a depth of approximately 8.5 to 11 feet yielded an internal friction angle (phi)
of 14.5 degrees and a cohesion value (C) of 1200 pounds per square foot (see Figure D-4,
Direct Shear Test Data).

Triaxial Unconsolidated-Undrained Test

Unconsolidated-undrained Triaxial testing was performed by Cooper Testing Laboratory on
five samples of clay alluvium. Unconsolidated-undrained Triaxial testing of the clayey soils
encountered in Borings B-1, B-3 and B-4 at depths of approximately 24 to 25.1 feet, 13.5 to
15 feet and 8.5 to 10 feet respectively yielded undrained shear strengths of 0.8, 1.8 and
1.9 ksf respectively. In addition unconsolidated-undrained Triaxial testing of the clayey soils
encountered in Borings B-9 at depths of approximately 45.5 to 47 and 63.5 to 65 feet yielded
undrained shear strengths of 1.5 and 0.9 kst respectively. (See Figures D-5 and D-6, Direct
Shear Test Data).

Corrosivity Testing

Corrosivity testing was performed by Cooper Testing Laboratory on one surficial soil
samples from the vicinity of Borings B-8 between depths of approximately O to 4 feet. The
testing included an evaluation of resistivity, chloride, sulfate and pH. The results of the
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testing are presented on Figure D-7, Corrosivity Tests Summary and are summarized in
Table 1 below.

Table 1: Corrosivity Test Results

Chemical Analyses Results
Resistivity (Ohm-cm) 884
Chloride (mg/kg) 27
Sulfate (mg/kg) 533
Soil pH 7.8

According to the Caltrans Corrosion Guidelines (November 2012, Version 2.0), resistivity in
soil greater than 1,000 Ohm-cm indicates low quantities of soluble salts and tend to have a
low tendency for corrosion. Additionally, according to the Caltrans Guidelines, a soil is
considered corrosive if chloride concentration in the soil is 500 parts per million (mg/kg) ot
greater, sulfate concentration in the soil is 2,000 ppm (mg/kg) or greater, or the pH of the
soil is less than 5.5 for the representative soil and/or water samples taken. If one or more of
the above conditions exist, then corrosion mitigation may be required on the site. Based on
the results of the corrosivity tests on the near-surface soil collected from the site, the near-

surface soils tested can be classified as “non-corrosive.”

R-Value Testing

R-value testing performed on bulk samples of the near surface alluvial soils in accordance
with Caltrans Procedure No. 301 on a bulk sample collected from near-surface drill spoils in
Borings B-8 yielded an R-value of less than 5. The result of the testing is presented on
Figure D-8, R-Value Test Report.

LIQUEFACTION ANALYSIS & FINDINGS

As shown on Figures A-4, State Seismic Hazard Zones Map, the site is located within a zone
designated as potentially susceptible to earthquake-induced liquefaction. Liquefaction is a
soil softening response, by which an increase in the excess pore water pressure results in
partial to full loss of soil shear strength. In order for liquefaction to occur, the following
four factors are required: 1) saturated soil or soil situated below the groundwater table; 2)
undrained loading (strong ground shaking), such as by earthquake; 3) contractive soil
response during shear loading, which is often the case for a soil which is initially in a loose or
uncompacted state; and 4) susceptible soil type; such as clean, uniformly graded sands, non-
plastic silts, or gravels. Structures situated above temporarily liquefied soils may sink or tilt,

potentially resulting in significant structural damage.
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To evaluate the potential for liquefaction at the site and its impact on the proposed
improvements, we performed analyses using the subsurface information developed from the
CPT's combined with ground acceleration values associated with a design-level earthquake to
develop an estimate of the potential magnitude of liquefaction-induced total and differential
settlements.  Our CPT analyses were performed using the computer program CLiq
(v.1.7.6.34), which calculates a factor of safety (IS) against soil liquefaction by comparing the
cyclic resistance ratio (CRR), the ratio of the resistance of the soil to liquefaction during
cyclic shaking, to the cyclic stress ratio (CSR), the seismic loading that would be likely to
result from a design level earthquake at the study location. If the factor of safety for a soil
layer is less than 1.0, it is more likely that the soil layer may liquefy during a moderate to large

seismic event.

The CRR during a design-level earthquake is a function of groundwater level, earthquake
magnitude, soil density, and the depth of the layer being evaluated. For the purpose of our
liquefaction and seismic-induced settlement analyses, we considered a design groundwater
level at a depth of 5 feet below the existing ground surface. Using the interactive US Seismic
Hazard 2008 map on the USGS Earthquake Hazards Program web site (USGS, 2008), we
estimated the peak ground acceleration (PGA) in the site vicinity to be approximately 0.5g
for a 2% exceedance level in 50 years based on a predominant earthquake magnitude of 7.9
Mw. The soil density values were estimated based on the CPT data in accordance with
methods described in Lunne and others (1997). CLiq calculates CRR using the 2010
Robertson method (modified from the 1998 Robertson & Wride procedure), which
incorporates the CPT cone tip resistance, sleeve friction, soil behavior type index, I,
described in the Cone Penetration Test section above, and calculated shear stresses of the
soil. 'The fines content is calculated by the program based on the CPT data using the
Modified Robertson method.

Seismic-Induced Liquefaction Settlement

CLiq was used to evaluate magnitude of anticipated seismic-induced soil settlement. The
program calculates liquefaction-induced and other seismic-induced settlement by dividing
the subsurface soils into thin layers and calculating settlement for each layer. The settlement
in each layer is calculated by multiplying the volumetric strain (qualified by the CSR) by the
thickness of each layer. Seismic-induced settlements are calculated by CLiq based on the
methods developed by Zhang, et al. (2002) for liquefaction-related settlement and Robertson
& Lisheng (2010) for settlement in dry sands (above the groundwater table).

Our analysis is based on soil layers identified in our seventeen cone penetration tests as
being potentially liquefiable as a result of a design-level earthquake. Based on these results,
the CLiq program calculated between approximately 0.70 and 2.9 inches of total seismic-

induced liquefaction settlement below existing ground surface, based on the subsurface data
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collected at our CPT locations and to the depth explored of approximately 95 feet below
grade. The total calculated settlements and associated estimated differential settlements at
each CPT location are listed in Table 2, below. We estimate that there is a potential for up
to approximately 2.2 inches of seismic-induced differential settlement to occur across the
planned building footprints, based on the difference between the least and greatest estimated
total settlements. Additionally, we estimate a potential for up to approximately 1.5 inches of
seismic-induced differential settlement over a horizontal distance of approximately 20 feet,

based on approximately half of the calculated total settlement at each CPT location.

Table 2. Results of Liquefaction Settlement Analyses

Cone Penetration Test Estimated Total Seismic- Estimated Differential
Location Induced Settlement Seismic-Induced Settlement
(inches)* (inches)**
CPT-1 2.7 1.4
CPT-2 1.1 0.6
CPT-3 2.3 1.2
CPT-4 2.2 1.1
CPT-5 1.9 1.0
CPT-6 1.4 0.7
CPT-7 1.3 0.7
CPT-8 1.5 0.8
CPT-9 0.7 0.4
CPT-10 1.7 0.9
CPT-11 2.8 0.9
CPT-12 1.1 0.6
CPT-13 2.9 1.5
CPT-14 1.4 0.7
CPT-15 1.0 0.5
CPT-16 1.6 0.8
CPT-17 1.0 0.5

*calculated using CLiq v1.7.6.34. **Estimated as approximately 2 total settlement.

The detailed results of our CLiq liquefaction settlement analysis are presented as
Appendix E.

Liquefaction Potential Index (LPI)

CLiq was also utilized to calculate the liquefaction potential index (LPI) with depth at each
CPT. LPI was originally developed in Japan by Iwasaki (1978) as a probabilistic approach to
estimate the potential of liquefaction to cause foundation damage at a given site, and

establishes a correlation between thickness of the liquefied layer, proximity of the liquefied
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layer, and amount by which the factor of safety against liquefaction (calculated as described
above) is less than 1.0. LPI predicts the liquefaction performance of the soil profile to a
depth of 20 meters (65.6 feet) and provides an estimate of the severity of liquefaction, in
relation to surface manifestations such as sand boils, ground cracking, and lateral spreading.
LPI ranges from 0 at sites with no liquefaction potential to 100 for sites where the calculated
factor of safety is equal to zero over the full 20-meter depth. Based on compiled case
histories, Iwasaki (1982) concluded that significant liquefaction is likely at sites with LPI
greater than 15, while unlikely when LPI is less than 5. Toprak & Holzer (in press)
correlated instances of liquefaction surface manifestations from the 1989 Loma Prieta,
California earthquake and concluded that sand boils and lateral spreading, respectively, tend
to occur where LPI is equal to or greater than 5 and 12. Additionally, a table correlating LPI
with anticipated level of liquefaction severity based on case histories compiled by various

authors is presented as Table 3 below.

Table 3. LPI Cotrelation to Liquefaction Severity*

Iwasaki et al. Luna & Frost
LPI (1982) (1998) MERM (2003)
LPI=0 Very Low Little to none None
0<LPI<5 Low Minor Low
5<L.PI<15 High Moderate Medium
15<L.PI Very High Major High

*Table 1 from Assessment of Liquefaction Potential Index for Mumbai City (Dixit, et. al., 2012)

Table 4, below, summarizes the overall LPI calculated by CLiq over the full depth explored
in each of our CPTs and detailed LPI results are included in Appendix D.

Table 4. Liquefaction Potential Index Summary

Correlated
CPT Location Overall LPI* Severity /Risk**
CPT-1 7.1 Medium
CPT-2 3.3 Low
CPT-3 6.5 Medium
CPT-4 4.0 Low
CPT-5 4.7 Low
CPT-6 5.1 Medium
CPT-7 5.4 Medium
CPT-8 4.2 Low
CPT-9 1.8 Low
CPT-10 4.4 Low
CPT-11 9.5 Medium
CPT-12 3.0 Low
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CPT-13 8.3 Medium
CPT-14 4.9 Low
CPT-15 2.5 Low
CPT-16 6.0 Medium
CPT-17 29 Low

*calculated over full depth of CPT using CLiq (v.1.7.6.34)
**Based on Table 2 and CLiq interpretation (MERM, 2003)

As indicated in Table 4 above, the LPI values calculated by the CLiq software using the
subsurface data collected in our four CPTs indicate a low to medium potential severity/risk
of seismic-induced liquefaction at the site according to MERM, 2003.

STATIC SETTLEMENT ANALYSIS & FINDINGS

We analyzed the potential for primary consolidation settlement under static conditions of the
potentially weak fine-grained layers encountered in our CPTs as a result of uniformly
distributed building loads for the two proposed data center structures. We assumed that no
new fill will be placed across the site, which could otherwise include additional settlement.
Our settlement analysis utilized the laboratory consolidation tests performed on two samples
of the isolated weaker zone, parameters developed by the CPT soundings, engineering
judgment, and incorporated a total building Dead Load of 40,000 kips and Live Load of
29,000 kips distributed over two approximately 52,000 square foot mat foundations,
resulting in a uniform soil bearing pressure of 1,331 pounds per square foot (psf). Based on
these boundary conditions, we estimate the potential for up to approximately 3.9 inches of
primary consolidation settlement beneath the mat foundation. Additionally, we estimate the
potential for up to approximately 1.5 inches of differential static consolidation settlement to
occur across a typical 25-foot span of a mat foundation. As noted above, we understand site
grades will not be raised and site elevations will remain approximately the same. If raising
site grades will be planned, our office should be contacted for additional analysis and
recommendations to mitigate the potential for long term settlement due to overburden

surcharge loads.

CONCLUSIONS

In our opinion, the proposed site development is feasible from a geotechnical perspective
provided that the recommendations contained in this report are implemented in the design
and construction of the project. The primary constraints to the proposed improvements are
the potential for primary static consolidation settlement of weak potentially compressible
fine-grained layers blanketing the site, the presence of highly expansive surficial soil
blanketing the site, the potential potential for encountering shallow groundwater within the

deeper excavations such as elevator pits or utility trenches, and the potential for strong
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ground shaking at the site during a moderate to large earthquake on one of the nearby active

faults combined with secondary effects of seismic-induced ground deformations.

Based on our investigation, the site appears to be underlain predominantly by medium stiff
to very stiff fine-grained alluvial soils, interbedded with medium dense to very dense coarse-
grained alluvial soils at depth, to the full depth explored of approximately 95 feet. In our
opinion, the underlying competent alluvial soil materials should provide adequate support

for the foundations of the proposed building.

We estimate that up to approximately 3.9 inches of total primary consolidation settlement
and up to approximately 2.9 inches of total seismic-induced liquefaction settlement could
occur below the proposed data center structures if supported on shallow foundation
systems. Therefore, to mitigate excessive settlement, in our opinion the proposed data
center structures should be supported on deep foundation systems gaining support in the

underlying alluvium.

Geologic Hazards

We briefly reviewed the potential for geologic hazards to impact the site and the proposed
improvements, considering the geologic setting, and the soils encountered during our

investigation. The results of our review follow:

% Expansive Soils — Based on our laboratory testing, it appears that the near-surface
material is highly expansive. In general, expansive soil can undergo volume changes
with changes in moisture content. Specifically, when wetted as during the rainy
season, expansive soil tends to swell and when dried as during the summer months,
this material shrinks. Structures and flatwork supported on expansive soil tend to
experience cyclic, seasonal heave and settlement. In our opinion the at-grade
structures or hardscape outside of the proposed buildings will be susceptible to
seasonal expansive soil movement. In our opinion, shrink and swell of the surficial
soil should not have a significant impact on the structural integrity of the proposed
improvements, provided they are designed and constructed in accordance with the
recommendations presented in this report. In our opinion, these recommendations

should mitigate potential for significant heave, but will not eliminate this potential.

% Liquefaction — Please refer to the Liquefaction Analysis section of our report for
more detailed information concerning this geologic hazard. In summary, our analysis
based on the CPTs identified isolated lenses of material with a potential for
liquefaction as a result of a design-level earthquake, which occur periodically within
the depth explored. We estimate (using the CLiq program) differential settlements

of up to approximately 1.5 inch over a horizontal distance of approximately 20 feet
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based on the subsurface data input (see Appendix E, Summary of Liquefaction
Analyses). However, in our opinion the potential for large-scale liquefaction
impacting the entire site should be relatively low due to the discontinuous nature of
the potentially liquefiable lenses and confining dense granular and cohesive layers
that are generally present above and/or below these lenses. In addition based on
work by Youd and Garris (1995) and our subsurface information, the subject site
should have a sufficiently thick and competent non-liquefiable layer (9 to 20-feet)
capping the potentially liquefiable clayey to silty sand layers to mitigate the potential
for sand boils or surface venting during an earthquake that could potentially affect
the at-grade portions of the foundation and associated site improvements. In our
opinion, the potential for liquefaction and related ground deformations during major
seismic events to impact the data center buildings can be mitigated by utilizing either
a deep foundation (such as auger-cast or driven piles) extending below the liquefiable
materials or supporting them on a relatively rigid shallow mat foundation in
combination with deep ground improvement through a significant portion of the

potentially liquefiable soils.

% TFault Rupture - Based on our site reconnaissance and our review of published maps,
it is our opinion that no active or potentially active faults cross the subject property.

Therefore, in our opinion the potential for fault rupture to occur at the site is low.

% Ground Shaking - As noted in the Seismicity section above, moderate to large
earthquakes are probable along several active faults in the greater Bay Area.
Therefore, strong ground shaking should be expected several times during the design
life of the proposed improvements. The improvements should be designed in
accordance with current earthquake resistant standards, including the 2013 CBC
guidelines and design parameters presented in this report. It should be clearly
understood that these guidelines and parameters will not prevent damage to
structures; rather they are intended to prevent catastrophic collapse. The magnitude
and extent of earthquake-related damage can be mitigated to a degree by utilizing an
upgraded structural design. The project structural engineer should be consulted for

additional details relating to an upgraded seismic design.

& Differential Compaction — During moderate and large earthquakes, soft or loose,
natural or fill soils can densify and settle, often unevenly across a site. Because the
alluvial soils encountered above the groundwater table in our subsurface
investigation have a significant degree of cohesion, in our opinion differential
compaction of this material should not constitute a significant hazard to the
proposed improvements provided that they are supported on foundations designed

in accordance with the recommendations presented in this report.
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RECOMMENDATIONS

To reduce the risks associated with differential static consolidation settlement, seismic-
induced differential settlement, and non-uniform liquefaction-induced ground deformation
related to the highly variable subsurface conditions across the proposed building footprints,
we recommend supporting the proposed data center building structures and associated
improvements on deep pile foundation systems consisting either auger cast displacement
piles or driven, precast, prestressed concrete piles. A deep pile foundation system will offer
significantly greater assurance against the potential impacts of the geotechnical constraints
mentioned above.  Auger-cast piles are typically installed by specialty, design-build
contractors. In the following sections of this report, we have provided preliminary estimated
vertical and lateral capacities that may be used in pricing and estimating; however, final
design capacities should be determined by the selected design-build contractor, as well as
verified by field load testing. Relevant recommendations are presented in the following

sections of this report.

To minimize the potential for differential performance and associated distress between the
pile foundation system and at-grade interior building slabs, we generally recommend that the
interior building slabs be constructed as structural slabs supported on and spanning between

the pile foundations

As potentially less costly alternative to the deep foundations described above, the proposed
improvements could be supported on a relatively rigid mat foundation combined with a

deep ground improvement method, such as Drill Displacement Columns™

to mitigate the
potential for static and/or seismic-induced settlement of the undetling soils. Ground
improvement methods should be performed by an experienced ground improvement
contractor. The static and seismic induced settlement of the underlying soils and the

performance of the mat foundation will depend on the extent of ground improvements.

Although, in our opinion a deep foundation system would have a significantly higher level of
performance than a mat foundation, if you as the client are willing to accept greater risk with
respect to the potential for localized differential settlement associated with the primary
consolidation of the underlying clayey soils, highly expansive near surface soils at the site,
and potential for seismic-induced settlement, in our opinion isolated, lightly loaded
structures may alternatively be supported on a relatively rigid mat foundation bearing on the
underlying competent alluvial soils. In our opinion, these recommendations should mitigate
the potential for significant structural distress/damage from primaty settlement, soil heave,

and seismic-induced settlement, but will not eliminate this potential.
Based on our findings, we anticipate groundwater may vary between approximately 5 to 10-

feet beneath the site (or possibly higher). Proposed deeper foundations such as for the
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elevator pit or utility trench excavations may encounter soft saturated soil conditions if
excavated near or within this depth range. Dewatering and/or local ground improvement
methods may be required to mitigate this concern, if applicable.. In addition, we strongly
encourage the use of a waterproofing consultant and/or waterproofing subcontractor to
assure adequate protection from the intrusion of shallow perched subsutface watet/moisture

that will likely accumulate adjacent to ground-level walls and bottoms of ground-level slabs.

In addition, we recommend that existing and new buried utilities, be provided with flexible
connections where they enter the building to accommodate differential movement. Any
exterior at-grade concrete slabs-on-grade should be constructed over a section of select
granular fill. Detailed foundation, grading, and drainage recommendations and geotechnical
design criteria are presented below. We should review the proposed layout and design, prior
to completion of the final plans, to verify that the following recommendations are

appropriate.

2013 CBC EARTHQUAKE DESIGN PARAMETERS

We have developed site-specific earthquake design parameters based on the procedures
described in Chapter 16, Section 1613 of the 2013 California Building Code (California
Building Standards Commission, 2013). These procedures utilize State standardized spectral
acceleration values for maximum considered earthquake ground motion taking into account
historical seismicity, available paleoseismic data, and activity rates along known fault traces,
as well as site-specified soil and bedrock response characteristics. Contour maps of Class B
bedrock horizontal spectral acceleration values for the State of California are included as
tigures in Chapter 16 of the 2013 CBC, representing both short (0.2 seconds) and long (1.0
second) periods of spectral response and taking into account 5 percent of critical damping.
The U.S. Geological Survey (2013) has prepared an online seismic design value application
tool, based on the 2010 ASCE with a July 2013 CBC errata, for public use, that allows for
site-specific adjustments of these acceleration values for different subsurface conditions,
which are defined by site classes. Given representative latitude of 37.36407 and longitude
of -121.94702 in accordance with guidelines presented in the 2013 CBC, the following

seismic design parameters will apply for this site:
Site Class D — Soil Profile Name: Stiff Soil (Table 1613.5.2)
Mapped Spectral Accelerations for 0.2 second Period: S¢= 1.500g (Site Class B)

Mapped Spectral Accelerations for a 1-second Period: ;= 0.600g (Site Class B)
Design Spectral Accelerations for 0.2 second Period: Sps= 1.000g (Site Class D)

S ¢ ¢ ¢ ¢

Design Spectral Accelerations for a 1-second Period: Sp,;= 0.600g (Site Class D)
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DEEP FOUNDATIONS — AUGER-CAST PILES

Auger-cast displacement (AC) piles are deep foundation elements that are cast-in-place,
using a hollow stem auger with continuous flights. The auger is drilled to the design depth
and concrete is pumped through the hollow stem as the auger is slowly extracted. This
technique combines the steps of drilling and concrete placement with a tremie pipe into a
single installation technique. Reinforcing steel is then lowered into the wet concrete.
Concrete pressure and volume must be carefully controlled during injection to construct a
continuous pile without defects. Therefore, we recommend a specialty contractor familiar
with and experienced in this type of construction be employed during construction. The
ground-level interior floor should be designed as a structural slab supported on the piles;
however, conventional interior slabs-on-grade may be considered if the potential for

differential slab movement and associated distress is acceptable.

The diameter and depth of AC piles can be generally based on the capacities provided in
Table 4 below; however, the AC pile recommendations provided below are preliminary. An
experienced AC pile installation contractor familiar with the site vicinity should confirm that
the anticipated AC pile capacities can be achieved and an indicator pile program should be

performed before final design and installation of the production piles.

AC piles should be designed to derive their vertical capacity using predominantly skin
friction between the pile shaft and the surrounding earth material. Our preliminary
evaluation of depth, allowable axial compression capacity, and allowable pull-out capacity is
based on engineering judgment and information obtained during our CPT testing and
empirical correlations presented by Lunne and others (2011), and includes localized down-
drag effects related to the liquefiable soil layers overlying the deeper supportive materials.

The results of our preliminary AC pile analysis are presented in Table 5 below.

Table 5. Preliminary Allowable Capacities for Auger-Cast Piles

Allowable Axial
Compression Allowable Pull-
Pile Diameter Embedment Depth Capacity Out Capacity
(inches) (feet bgs) (kips) (kips)*

100 200 120
16

120 250 135

90 200 120
18

110 250 135

*Based on approximately 60 percent of axial compression capacity.
Does not include the pier weight.

Allowable axial compression pile capacities may be increased by one-third for total loads
including wind and seismic forces. We note that if higher axial capacities can be achieved

based on field load testing, we should be contacted to evaluate incorporating down-drag into
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the design loads on the piles. The structural engineer should establish concrete pile
reinforcing, as necessary, based on structural requirements. In general, piles should be

spaced no closer than three pile diameters center-to-center to maintain full vertical capacity.

The piles should also be designed to account for the presence of corrosive soil; a corrosion
consultant should be retained to provide specific recommendations regarding the long term

corrosion protection of pile elements.

Thirty-year post-construction total and differential movement of the pile foundation due to
static and seismic loads is not expected to exceed approximately 1 inch, across any 25-foot

span of the pile-supported structure.

Lateral Loads on Auger Cast Piles

The lateral load capacity of piles is developed through passive soil resistance against the pile
and the internal resistance of the pile to bending. We evaluated the lateral response of
various pile sizes using the computer software program L-Pile 6.0, which is based on a p-y
(load-deflection) analysis. The p-y analysis models the non-linear pile and soil interaction
along the embedded length of the pile. L-Pile was used to calculate the pile head deflection,
maximum bending moment, and depth to maximum moment for various lateral loads in 5-
kip increments, applied at the top of the pies in both “free” and “fixed” head conditions.
We assumed a vertical axial load of 200 kips on the piles. The soil layers in which the pile
would be embedded are modeled in the L-Pile program based on the soil layers encountered
during our subsurface exploration and engineering judgment. The lateral response
parameters given the conditions described above are summarized in Table 6 below and in
the p-y response curves presented in Appendix F. The lateral response of additional pile
sizes, depths, and/or applied lateral loads can be developed if requested.

Table 6: Lateral Response of Auger-Cast Pile

Free Head
LLateIZ‘I Pile Head Deflection MaximunIiill\é[oment in Approximate Depth to
(k(i);s) (inches) (kip-inches) Maximum Moment (inches)
16-in. 18-in. 16-in. 18-in. 16-in. 18-in.

35 1.1 0.7 1600 1600 7.0 7

40 1.6 1.0 2000 1900 7.5 7.5

45 2.1 1.3 24000 2300 8.0 7.9

50 N/A* 1.7 N/A* 2700 N/A* 8

55 N/A* 2 N/A* 2800 N/A* 8
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Fixed Head
LLateIZ‘I Pile Head Deflection MaximunIiill\é[oment in Approximate Depth to
(k(i);s) (inches) (kip-inches) Maximum Moment (inches)
16-in. 18-in. 16-in. 18-in. 16-in. 18-in.
45 0.4 0.3 2100 2100 0 0
50 0.5 0.4 2400 2500 0 0
55 0.7 0.4 2700 2800 0 0
60 N/A* 0.5 N/A* 3200 N/A* 0
65 N/A* 0.6 N/A* 3500 N/A* 0

*Data not presented for load case due to reported pile head deflection exceeding I.-Pile software limits

Interaction between relatively closely-spaced piles may reduce lateral capacity and should be
considered when evaluating the lateral capacity of a pile group. The lateral capacity of piles
in groups with pile spacing of less than 6 pile diameters (center-to-center) will be lower than
the sum of individual pile capacities. The reduced capacity of a pile group with 3 pile
diameter spacing may be approximated using reduction factors of 0.9 for 2-pile groups, 0.8
for 3- to 5-pile groups, and 0.7 for groups of 6 or more piles. The lateral capacity of pile
groups can be further evaluated once the final pile layout, pile properties, and reinforcing is

determined.

Additional lateral load resistance can be developed by passive resistance acting against the
faces of the pile caps and grade beams. Passive resistance may be computed using an
equivalent fluid weight of 250 pcf below a depth of one foot below lowest adjacent grade. A
frictional resistance of 0.30 can be used to resist lateral loads by friction between the pile

caps and the underlying subgrade where supported directly on ground.

Auger-cast Pile Construction Considerations

We recommend that before production pile lengths are selected, indicator piles be installed
to evaluate predrilling requirements, if any, and estimate production pile lengths. We
recommend a minimum of 15 indicator piles be installed within the footprint of each
building structure. We expect the indicator piles can be used as production piles if installed
at production pile location and the indicator piles are not damaged during installation or
testing. If indicator piles are to be abandoned following the indicator program, they should
be located at least six pile diameters (center-to-center) from production pile locations.
Indicator piles should be installed with the same equipment and using the same procedure,

including predrilling depth and predrill auger diameter, that will be used for production piles.

We recommend load tests of the piles be performed to confirm the axial compression and
tensile pile capacities. We recommend a minimum of one compression and one uplift load

test be performed for each proposed production pile installation methodology (i.e. rig type,
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predrilling depth and diameter, pile length, etc.). A sufficient number of pile locations should
be tested for axial compression to represent varying subsurface conditions across the site.
The test pile locations should be selected and approved by the geotechnical engineer and
structural engineer. The compression load tests should be performed in accordance with
ASTM D1143-07, Standard Test Method for Piles Under Static Axial Compressive Load,
and the tension tests should be performed in accordance with ASTM D3689-07. Equipment
used for the test (load frame, jacks, and reaction piles) should be capable of applying at least
2 times the allowable dead plus live design load and at least 1.5 times the total load. The
Davisson Method or other accepted criteria per the 2013 California Building Code should be

used to interpret the ultimate capacities of the piles.

A work plan describing the proposed pile installation equipment and methodology,
including, but not limited to; predrilling depth, diameter of auger used for predrilling, pile
diameter and pile length, as well as the proposed pile load test set-up and procedure should
be submitted to our firm for review and approval at least five working days prior to the
indicator pile and pile load test programs. The work plan should include a plan showing the
locations of indicator test and reaction piles relative to permanent foundation elements and a
diagram showing the layout of the load test set up. Following the completion of pile load
tests, we will require at least three working days to review and evaluate the load test results
and propose any recommended modifications to production pile installation. Additional pile
load tests may be required if, during production pile installation, the equipment or
installation procedure varies significantly from the approved work plan and indicator pile

load test program.

DEEP FOUNDATIONS — DRIVEN PRECAST, PRESTRESSED CONCRETE PILES

The proposed data center structures and associated improvements may be supported on a
deep foundation system consist of 14- or 16-inch square, driven, precast, prestressed
concrete piles. The ground-level interior floor should be designed as a structural slab

supported on the piles.

Driven piles may be designed to derive their vertical capacity primarily by skin friction
between the pile shaft and the surrounding earth material. Our preliminary evaluation of
depth, allowable axial compression capacity, and allowable pull-out capacity is based on
information obtained during our deeper CPT testing, engineering judgment, and empirical
correlations presented by Lunne and others (2011). An experienced driven pile installation
contractor familiar with the site vicinity should confirm that the anticipated driven pile
capacities can be achieved and an indicator pile program should be performed before final
design and installation of the production piles. In our opinion, since the pile driving process

will densify the loose sandy layers within pile groups, liquefaction if it occurs should not
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create a significant downdrag load on the piles. The results of our preliminary driven pile

analysis are presented in Table 7 below.

Allowable axial compression pile capacities may be increased by one-third for total loads
including wind and seismic forces. The structural engineer should establish concrete pile
reinforcing, as necessary, based on structural requirements. In general, piles should be

spaced no closer than three pile diameters center-to-center to maintain full vertical capacity.

Table 7: Preliminary Allowable Capacities for Driven, Precast, Prestressed Concrete Piles

Allowable Axial
Compression Allowable Pull-
Embedment Depth Capacity Out Capacity
Pile Size (feet bgs) (kips) (kips)*

80 200 120

14-inch square 100 250 135
120 300 150

70 200 120

16-inch square 90 250 135
110 300 150

* Based on approximately 60 percent of axial compression capacity.
Does not include the pier weight.

The piles should also be designed to account for the presence of corrosive soil; a corrosion
consultant should be retained to provide specific recommendations regarding the long term
corrosion protection of pile elements.

Thirty-year post-construction total and differential movement of the pile foundation due to
static and seismic loads is not expected to exceed approximately 1 inch, across any 25-foot

span of the pile-supported structure.

Lateral Loads on Driven Piles

The lateral load capacity of piles is developed through passive soil resistance against the pile
and the internal resistance of the pile to bending. We evaluated the lateral response of
various pile sizes using the computer software program L-Pile 6.0, which is based on a p-y
(load-deflection) analysis. The p-y analysis models the non-linear pile and soil interaction
along the embedded length of the pile. L-Pile was used to calculate the pile head deflection,
maximum bending moment, and depth to maximum moment for various lateral loads in
5-kip increments, applied at the top of the pies in both “free” and “fixed” head conditions.
We assumed a vertical axial load of 200 kips on the piles. The soil layers in which the pile
would be embedded are modeled in the L-Pile program based on the soil layers encountered

during our subsurface exploration. The lateral response parameters given the conditions
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described above are summarized in Table 8 below and in the p-y response curves presented
in Appendix F. The lateral response of additional pile sizes, depths, and/or applied lateral
loads can be developed if requested.

Geotechnical Investigation

Table 8: Lateral Response of Precast, Prestressed Concrete Pile

Free Head
LE;Z‘:I Pile Head Deflection MaximurrIiill\::[oment in Approximate Depth to
(kips) (inches) (kip-inches) Maximum Moment (inches)
16-in. 18-in. 16-in. 18-in. 16-in. 18-in.
15 0.2 0.1 500 500 5.0 5.5
20 0.6 0.3 740 700 6.0 5.9
25 1.2 0.6 1000 1000 7.0 6.0
30 N/A* 1.0 N/A* 1300 N/A* 6.3
35 N/A* 1.7 N/A* 1600 N/A* 6.9
Fixed Head
LE;Z‘:I Pile Head Deflection MaximurrIiill\::[oment in Approximate Depth to
(kips) (inches) (kip-inches) Maximum Moment (inches)
16-in. 18-in. 16-in. 18-in. 16-in. 18-in.
35 0.5 0.5 1300 1300 0 0
40 1.2 0.4 1300 1600 0 0
45 2.2 0.6 1300 1800 0 0
50 N/A* 1.1 N/A* 1800 N/A* 0
55 N/A* 1.8 N/A* 1800 N/A* 0

*Data not presented for load case due to reported pile head deflection exceeding I-Pile software limits

Interaction between relatively closely-spaced piles or piers may reduce lateral capacity and
should be considered when evaluating the lateral capacity of a pile group. The lateral
capacity of piles in groups with pile spacing of less than 6 pile diameters (center-to-center)
will be lower than the sum of individual pile capacities. The reduced capacity of a pile group
with 3 pile diameter spacing may be approximated using reduction factors of 0.8 for 2- to 5-
pile groups, and 0.7 for groups of 6 or more piles. The lateral capacity of pile groups can be

further evaluated once the final pile layout, pile properties, and reinforcing is determined.

Additional lateral load resistance can be developed by passive resistance acting against the
faces of the pile caps and grade beams. Passive resistance may be computed using an
equivalent fluid weight of 250 pcf below a depth of one foot below lowest adjacent grade. A
frictional resistance of 0.30 can be used to resist lateral loads by friction between the pile

caps and the underlying subgrade where supported directly on ground.
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Indicator Pile Program & Driven Pile Construction Considerations

We note that the recommendations provided above are preliminary. An indicator pile
program should be performed before final design and installation of the production piles.
The indicator piles should be at least 10 feet longer than the anticipated production pile
length. Continuous monitoring and testing should be performed during indicator pile
driving. If indicator piles are driven from existing grade, a follower should be used. The
length of the follower should be chosen based on the anticipated design elevation for the top
of the pile relative to existing grade.

We recommend that before production pile lengths are selected, indicator piles be installed
to evaluate predrilling requirements, if any, and estimate production pile lengths. We
recommend a minimum of 15 indicator piles be installed within the footprint of each
structure. We expect the indicator piles can be used as production piles if installed at
production pile location and the indicator piles are not damaged during installation or
testing. If indicator piles are to be abandoned following the indicator program, they should
be located at least six pile diameters (center-to-center) from production pile locations.
Indicator piles should be installed with the same equipment and using the same procedure,

including predrilling depth and predrill auger diameter, that will be used for production piles.

We recommend attaching pile driving analyzer (PDA) transducers to the 15 indicator piles
selected by the project structural engineer and project geotechnical engineer prior to driving.
The integrities and dynamic capacities of indicator piles should be monitored using the PDA
during initial driving and retap. A Case Pile Wave Analysis Program (CAPWAP) should be
performed on one representative blow on each of the selected indicator piles during restrike,
at least 24 hours after initial driving. The results of the indicator pile driving, monitoring,
and analysis would be used to determine the construction pile lengths, to provide design
information for structural design of the production piles, and to provide quality control
criteria for production pile driving. We note that pilot holes for indicator and construction
piles, if used, should have a diameter of no more than approximately 80 percent of the pile

diameter or minimum cross sectional dimension if square piles are used.

A work plan describing the proposed pile installation equipment and methodology,
including, but not limited to; predrilling depth, diameter of auger used for predrilling, pile
diameter and pile length, as well as the proposed pile load test set-up and procedure should
be submitted to our firm for review and approval at least five working days prior to the
indicator pile and pile load test programs. The work plan should include a plan showing the
locations of indicator test and reaction piles relative to permanent foundation elements and a
diagram showing the layout of the load test set up. Our field representative should
continuously observe pile driving operations and collect pile driving records of penetration

resistance with depth for each pile. Following the completion of pile load tests, we will
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require at least three working days to review and evaluate the load test results and propose
any recommended modifications to production pile installation. Additional pile load tests
may be required if, during production pile installation, the equipment or installation
procedure varies significantly from the approved work plan and indicator pile load test

program.

Driving equipment for the piles should be selected carefully to ensure that the pile hammer
is “matched” with the pile dimensions. The selected hammer should be capable of
delivering sufficient energy to the pile tips during driving to ensure an efficient installation
process without compromising the structural integrity of the piles. We recommend using a
hammer with a maximum rated energy of 75,000 to 95,000 foot-pounds at a maximum
stroke. Each piles should be driven to the design tip elevation without interruptions, unless
driving refusal is encountered. For preliminary planning purposes, we recommend using a
refusal blow county of 70 blows per foot. The refusal blow count may be modified

following the installation of the indicator piles.

MAT FOUNDATION

As an alternative to a deep foundation system, the proposed data center structures and
associated improvements may be designed as a reinforced concrete mat slab foundation in
combination with deep ground improvements such as Drill Displacement Columns™
(DDC). We anticipate that if DDC is successfully implemented, the allowable bearing
capacities for mat foundations may increase significantly and simple spans and cantilever

criteria would not be needed, contingent further evaluation by our office.

In addition, as a less conservative option, provided anticipated static and seismic settlements
are tolerable, isolated, lightly loaded structures may be supported on a conventional mat slab
foundation bearing on the underlying competent alluvial soils. If elected, the mat may be
designed for an average allowable bearing pressure of 500 pounds per square foot for
combined dead plus live loads with maximum localized bearing pressure of 1,500 pounds per
square foot, with a one-third increase allowed for transient loads, including wind or seismic
forces. To help mitigate the potential for slab distress as a result of differential settlement,
the mat should be designed to simply span a distance of 15 feet under full dead loads and
cantilever 10 feet at the corners, to provide for a stiffer foundation system. To mitigate the
potential for expansive soil movement, we recommend that mat slabs be underlain by
18 inches of imported Class 2 aggregate baserock over 12 inches of moisture-conditioned
subgrade. The mat slab subgrade soils should be scarified to a depth of approximately 12
inches, moisture conditioned to approximately greater than 3 percent over optimum
moisture, and compacted to approximately 90 percent relative compaction. Because of the

highly expansive nature of the surficial soil, over-compaction of this material should be
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avoided. In our opinion, these recommendations should mitigate the potential for

significant heave and slab cracking, but will not eliminate this potential.

If the structural engineer will utilize a modulus of subgrade reaction in the mat design, we
estimate that the modulus of vertical subgrade reaction for a 1-foot square plate (based on
Terzaghi’s method - Figure 6 of the Navy Design Manual, Chapter 5, NAVFAC DM 7.1;
and engineering judgment) for the stiff clays to be approximately 40 pounds per cubic inch
(pounds per square inch per inch). We caution that the structural engineer should consider
the dimensions of the loaded area and the various column and line loading/spacing in
evaluating the modulus of subgrade reaction in accordance with the guidance presented in
the Navy Design Manual, Section 9.6 of Foundation Analysis and Design (Bowles, 1996), or

in accordance with some other suitable reference.

Lateral loads may be resisted by friction between the bottom of the mat and the subgrade
soil using a friction coefficient of 0.30 for concrete formed on grade. If a
dampproofing/waterproofing system has been selected, we should review the proposed

plans to verify that the above a frictional resistance is appropriate.

The mat foundation should be reinforced with a grid of steel reinforcing bars. The project
structural engineer should establish mat reinforcing based on anticipated loading and the

design criteria presented in this report.

To reduce the potential for slab surface moisture, we recommend that the mat slab be
underlain by a vapor retarder consisting of a highly durable membrane not less than 15 mils
thick, such as Stego Wrap (Stego Industries, LLLC) or similar. The vapor retarder should be
underlain by 4 inches of 2- to ¥s-inch crushed rock to serve as a capillary break between the
subgrade soil and the slab. Please note that these recommendations do not comprise a
specification for waterproofing. For greater protection against concrete dampness, the
vapor retarder should be replaced with a waterproof membrane and a waterproofing

consultant should be retained to provide detailed specifications for waterproofing.

Our representative should observe the mat slab subgrade upon its completion and prior to
placement of the slab subdrainage system to evaluate the condition of the subgrade material
and to make sure that the conditions are consistent with those anticipated from our
subsurface exploration. It may be necessary to compact the subgrade material, if loose or

disturbed areas are created or encountered during construction.

Although difficult to estimate for this site, based on engineering judgment and the
preliminary consolidation settlement analysis described above, we estimate that the post-

construction vertical differential movement of a mat foundation for isolated lightly loaded
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structures due to static loads is not expected to exceed approximately 1.5-inch across any
20-foot span of the mat foundation. We recommend that if a mat slab foundation is
selected, our preliminary static settlement estimate should be confirmed by design-level static

consolidation settlement analysis.

GROUND IMPROVEMENT

As previously discussed, it may be possible to substantially reduce the potential for static and
seismic settlements beneath a mat foundation with the use of deep ground improvement,
such as Drill Displacement Columns™ (DDC) or similar. DDC is a proprietary ground
improvement method consisting of deep, full displacement, pressure grout columns used to
improve soft/loose soils for support of heavy loads on shallow footings and mat
foundations. The grout column imitates compaction grouting on a large scale, to improve
in-situ soil conditions. The large cavity expansion effect in the displaced soils produces an
increased soil strength including bearing capacity, composite shear strength, and soil stiffness
and modulus. Additionally, DDC reduces soil compressibility and increases resistance to
liquefaction. The anticipated effectiveness of DDC (or other potential deep ground
improvement methods) at this site should be evaluated by an experienced ground

improvement contractor.

Drilled displacement columns should be generally feasible at this site for the Holocene-aged
alluvial basin deposits. The depth, number of columns and spacing should be determined by
the ground improvement contractor. The spacing, depth and actual number of columns is
ultimately dependent on the amount of total and differential settlement that is acceptable

from a structural standpoint.

A representative of Murray Engineers, Inc. should be present to monitor the anticipated
grout volumes and to verify that the recommended depths are achieved. In addition, in
order to evaluate the effectiveness of the ground improvement program, we recommend
that a representative number of Standard Penetration Test (SPT) or Cone Penetration Test
probes be advanced within the initial improved area. Depending on the results of the
probes, the deep soil improvement program may need to be modified. The test probes
should be advanced under our observation at locations selected by this office and should be
extended to the full depth of the improved area. If lower than expected results are obtained,

it may be necessary to advance additional DDC.

STRUCTURAL SIABS

For greater assurance against the potential for differential movement and distress that may
result from differential settlement and/or heave of the highly expansive of undetlying soils,

interior ground-level building slabs should be designed as structural slabs supported on
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foundations designed in accordance with the recommendations provided above. If
expansive soils are encountered at subgrade level, the slabs should be underlain by 4-inch
thick cardboard void forms to mitigate uplift forces from expansive soil against the bottom
of the slab. If a damp proofing system is used beneath interior structural slabs, the void

form may be used to serve as a capillary break between the underlying subgrade and the
slabs.

To limit interior slab dampness from soil moisture vapors, we recommend that a heavy-duty
impermeable membrane be placed over the void form to limit slab dampness from soil
moisture vapors. In particular, we suggest the use of an integrally bonded vapor retarder,
such as Florprufe™ (Grace Construction Products), which will remain in direct contact with
the slab when the cardboard void-former deteriorates. Please refer to the Vapor Retarder
Considerations section below for additional information relating to slab underlayment.
Please note that these recommendations do not comprise a specification for
“waterproofing.” TFor greater protection against concrete slab dampness, a concrete slab
waterproofing system should be considered. The project architect or a waterproofing

consultant should provide project-specific waterproofing design and details.

Slab thickness and reinforcing should be determined by a structural design engineer based on

the preceding design criteria and structural requirements.

SLABS-ON-GRADE

We anticipate concrete slabs-on-grade may be used for exterior hardscape. Slabs-on-grades
should be underlain by at least 18 inches of select granular fill, such as Class 2 aggregate
baserock, compacted in accordance with the recommendations provided in the Compaction
section of this report. The preceding recommendations are intended to mitigate severe slab
movement and cracking. We note that minor to moderate slab-on-grade movement and

distress may still occur.

In general, exterior slabs-on-grade should be designed as “free-floating” slabs, structurally
isolated from adjacent foundations. Slabs-on-grade should be provided with control joints at
spacing of not more than about 10 feet. The project structural engineer should provide slab

reinforcing based on anticipated use and loading.

Prior to placement of the select granular fill, the subgrade soils should be scarified and
moisture conditioned, as necessary, to a depth of approximately 6 inches and recompacted in
accordance with the Compaction section of this report. In addition, if highly expansive
subgrade soils are encountered, the subgrade should be scarified to a depth of approximately
12 inches, moisture conditioned to at least 3 percent over optimum moisture content, and

compacted to approximately 90 percent relative compaction. Because of the highly
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expansive nature of the surficial soil, over-compaction of this material should be avoided. In
our opinion, these recommendations should mitigate the potential for significant heave, but

will not eliminate this potential.

Where slab surface moisture would be a significant concern, we recommend that the slabs be
underlain by a vapor retarder consisting of a highly durable membrane not less than 15 mils
thick (such as Stego Wrap Vapor Barrier by Stego Industries, LLC or equivalent), underlain
by a capillary break consisting of 4 inches of /2- to ¥s-inch crushed rock. The capillary break
may be considered the equivalent thickness as the upper 4 inches of select granular fill
recommended above. Please also refer to the Vapor Retarder Considerations section below
for additional information. Please note that these recommendations do not comprise a
specification for “waterproofing.” For greater protection against concrete dampness, we

recommend that a waterproofing consultant be retained.

Vapor Retarder Considerations

Based on our understanding, two opposing schools of thought currently prevail concerning
protection of the vapor retarder during construction. Some believe that 2 inches of sand
should be placed above the vapor retarder to protect it from damage during construction
and also to provide a small reservoir of moisture (when slightly wetted just prior to concrete
placement) to benefit the concrete curing process. Still others believe that protection of the
vapor barrier and/or curing of concrete are not as critical design considerations when
compared to the possibility of entrapment of moisture in the sand above the vapor barrier
and below the slab. The presence of moisture in the sand could lead to post-construction
absorption of the trapped moisture through the slab and result in mold or mildew forming at

the upper surface of the slab.

We understand that recent trends are to use a highly durable membrane (at least 15 mils
thick) without the protective sand covering for interior slabs surfaced with floor coverings
including, but not limited to, carpet, wood, or glued tiles and linoleum. However, it is also
noted that several special considerations are required to reduce the potential for concrete
edge curling if sand will not be used, including slightly higher placement of reinforcement
steel and a water-cement ratio not exceeding 0.5 (Holland and Walker, 1998). We
recommend that you consult with other members of your design team, such as your
structural engineer, architect, and waterproofing consultant for further guidance on this

matter.
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FLEXIBLE PAVEMENTS
Asphaltic Concrete

Based on our investigation and laboratory testing, the pavement subgrade conditions at the
site are likely to consist of highly expansive clayey soils. Based on our laboratory testing, we
used an R-value of less than 5 for scarified, moisture-conditioned, and re-compacted near-
surface clayey soils. We assumed an R-value of 78 for the baserock underlayment beneath
the asphaltic concrete. Procedure 608 of the Caltrans Highway Design Manual was used to
develop the pavement sections presented in Table 9, below. Asphaltic concrete and
aggregate base should conform to and be placed in accordance with the requirements of the
California Department of Transportation, Standard Specifications, latest edition, except that
the compaction standard should be ASTM D 1557 (latest edition).

Parking areas and driveways may utilize a minimum pavement section that includes 8 inches
of Class 2 aggregate baserock overlain by 2.5 inches of asphaltic concrete, which in our
opinion should be capable of servicing conventional automobile traffic and parking areas
generally associated with a traffic index of approximately 4.5. We note that with this
section there is a potential for minor cracking of the asphalt pavement, particularly if at least
occasional large truck loads, such as garbage or fire trucks, are expected. For higher traffic
lanes needing higher durability, the drive areas may be designed based on higher traffic

indices using Table 9a, below.

We note that pavement design involves an understanding of the total vehicular loading that a
pavement will experience over a 20-year life, and these loads are typically estimated based on
the traffic volume anticipated and the weight of an anticipated vehicle — the heavier the load,
the more damage incurred on a pavement. Therefore, it is common to use truck traffic as
the controlling factor in design. In particular, the use of a 5.5 Traffic Index (or higher) for
commercial pavement is typical for occasional heavy truck loads, such as garbage or fire

trucks.

We also note that the Caltrans method of pavement design does not take into account the
potential effects of heave from expansive soils. If broad areas of expansive or soft soils soil
are encountered over the parking area subgrade, it may be necessary to increase the
recommended baserock thickness and/or utilize a stabilizing geotextile to help bridge over
weak areas beneath the asphalt surface. Additionally, we note that if the subgrade soils can
be strengthened by lime-treatment, the asphalt pavement and baserock sections can likely be
reduced. We anticipate the R-Value of the subgrade soils can likely be increased to at least
30 by lime-treatment. If lime-treatment is considered, the modified sections in Table 9b may
be used.
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Table 9a: Asphaltic Concrete Pavement Sections

Asphaltic Aggregate Total Section
Design Traffic* Concrete Baserock Thickness
Index (Inches) (Inches) (Inches)
4.0 2.5 8.5 11.0
3.0 7.0 10.0
4.5 2.5 10.0 12,5
3.0 9.0 12.0
5.0 2.5 12.0 14.5
3.0 10.5 13.5
5.5 3.0 13.0 16.0
3.5 12.0 15.5
6.0 3.0 14.5 17.5
3.5 13.5 17.0
6.5 3.0 17.0 20.0
3.5 16.0 19.5
4.0 15.0 19.0

* The design traffic index should be determined by the pavement designer based on
anticipated use and vehicular loading.

Table 9b: Asphaltic Concrete Pavement Sections (over 18-inch Lime-Treated Subgrade*)

Asphaltic Aggregate Total Section
Design Traffic Concrete Baserock Thickness
Index* (Inches) (Inches) (Inches)
4.0 2.5 4.0 6.5
3.0 4.5 7.5
4.5 2.5 5.5 8.0
3.0 5.0 8.0
5.0 2.5 6.5 9.0
3.0 6.0 9.0
5.5 3.0 7.0 10.0
3.5 6.0 9.5
6.0 3.0 8.5 11.5
3.5 7.5 11.0
6.5 3.0 10.0 13.0
3.5 9.0 12.5
4.0 8.0 12.0

*Modified pavement sections are based on assumed lime-treated subgrade R-Value of 30. R-Value of
lime-treated subgrade should be assessed by laboratory testing prior to construction.
+The design traffic index should be determined by the pavement designer based on anticipated use

and vehicular loading.
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If lime-treatment is not planned, prior to placement of the select granular fill the subgrade
soils should be scarified to a depth of approximately 6 to 12 inches, moisture conditioned (as
necessary), and re-compacted in accordance with the Compaction section of this report. A
representative from our office should observe and test the subgrade prior to placing
baserock and should observe and test the compaction of the baserock during the course of
construction. In general, in our opinion, the thinner the sections of AC and AB utilized in
the pavement construction, the higher the potential for differential movement of the
pavement surface imposed by variations in subsurface strength and expansion

characteristics.

Exterior curbs gutters along asphalt pavement perimeters should be underlain by at least 6
inches of Class 2 aggregate baserock placed on a compacted subgrade surface, and curb
foundations should extend at least 6 inches below pavement subgrade. In general, concrete
curbs and gutters should be provided with control joints at spacings of not more than 10
feet. The project structural or civil engineer should determine reinforcement based on
anticipated use and loading. Please refer to the Compaction section of this report for

compaction specifications.

EARTHWORK

A substantial amount of earthwork is anticipated as part of the proposed construction,
including foundation excavations, preparation of subgrade beneath slabs-on-grade, and
exterior hardscapes; placement and compaction of engineered fill beneath slabs-on-grade
and exterior hardscapes, backfill behind retaining walls, and backfill in utility trenches.

Earthwork should be performed in accordance with the following recommendations.

Clearing & Site Preparation

Initially, the proposed building areas should be cleared of obstructions not designated to
remain. Holes or depressions resulting from the removal of underground obstructions
below proposed subgrade levels, such as existing foundations and root balls, should be
backfilled with engineered fill, placed and compacted in accordance with the
recommendations provided below. After clearing, the proposed improvement areas should
be adequately stripped to remove surface vegetation and organic-laden topsoil. The stripped
material should not be used as engineered fill; however, it may be stockpiled and used for

landscaping purposes.

Material for Fill

All on-site soils below the stripped layer having an organic content of less than 3 percent
organic material by volume (ASTM D 2974) may be suitable for use as engineered fill
contingent upon review by our firm. In general, fill material should not contain rocks or

pieces larger than 6 inches in greatest dimension, and should contain no more than 15
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percent larger than 2.5 inches. Any required imported fill should be predominantly granular
material or low plasticity material with a plasticity index of less than approximately 15
percent. Any proposed fill for import should be approved by Murray Engineers, Inc. prior
to importing to the site. Our approval process may require index testing to evaluate the
expansive potential of the soil; therefore, it is important that we receive samples of any
proposed import material at least 3 days prior to importing. Class 2 aggregate baserock
should meet the specifications outlined in the Caltrans Standard Specifications, latest edition.
The existing pavement section, including the asphalt surface, may be re-used in the new
pavement section, provided the material can be adequately crushed/pulverized to bring it

into conformance with Caltrans Class 2 aggregate baserock gradation standards.

Compaction

Prior to placing engineered fill, the subgrade soil should be scarified and compacted, as
necessary. Material used for fill should be placed in uniform lifts, no more than 8 inches in
uncompacted thickness. The fill material should be moisture conditioned, as necessary, and
compacted in accordance with the specifications listed in Table 10 below. The relative
compaction and moisture content specified in Table 10 are relative to ASTM D 1557, latest
edition. Compacted lifts should be firm and non-yielding under the weight of compaction

equipment prior to the placement of successive lifts.

Table 10: Compaction Specifications

Fill Element Relative Moisture Content*
Compaction*
General fill for raising of site grades, driveway, parking lots, 90 percent Near optimum
and patio areas (for fills up to 4 feet thick)
For fills greater than 4 feet thick 93 Percent Near optimum

(entire fill)

Upper 6 inches of relatively non-expansive subgrade 90 percent Near optimum
beneath hardscape

Upper 12 inches of relatively expansive subgrade beneath ~ 90 percent At least 3 percent
hardscape over optimum
Aggregate baserock under hardscape 95 percent Near optimum

V2- to ¥a-inch Crushed Rock - Compact with at least 3
passes of a vibratory plate with lift-thickness < 12 inches.

Backfill of utility trenches using on-site low plasticity soil

Backfill of utility trenches using imported sand

see note at left

90 percent

90 percent

Not Critical

Near Optimum

Near Optimum

*Relative to ASTM D 1557 (latest edition)

Trench Backfill

In general, bedding and shading materials to be used around underground utilities should be

well-graded sand or gravel, conforming to the specifications of the local utility companies or
Trench backfill placed above utility lines should be placed and
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compacted in accordance with the recommendations presented in the following Compaction
section of this report or local regulations, if more stringent. On-site soil may be used as
trench backfill, provided that it meets the recommendations outlined above for fill material.
Trench backfill should be placed and compacted in approximately 8-inch lifts and
compacted in accordance with the compaction recommendations presented below. Water
jetting of the trench backfill should not be allowed. Trench plugs may be needed in exterior

where utilities enter into the building.

Temporary Slopes & Trench Excavations

The contractor should be responsible for the stability of all temporary cut slopes and
trenches excavated at the site, and design and construction of any required shoring and
dewatering. Shoring and bracing should be provided in accordance with all applicable local
and state safety regulations, including the current OSHA excavation and trench safety
standards. Because of the potential for variable soil conditions, field modifications of
temporary cut slopes may be required. Unstable materials encountered on the slopes during
the excavation should be trimmed off, even if this requires cutting the slope back at flatter

inclinations. Murray Engineers, Inc. does not provide shoring design services.

In addition, we recommend that the contractor provide thorough documentation of the
condition of nearby buildings, streets, and utilities within approximately 150 feet of the site
by video or other means prior to the commencement of the pile driving operations. The
contractor should also perform regular surveys during excavation and construction to
monitor and document any observed settlement of nearby streets and structures. However,
the above recommendations should be considered general in form. It should be noted that
the general contractor shall be responsible for all shoring and bracing required to adequately
stabilize any planned excavations for the safety of construction workers and protection of

any adjacent structures or property lines.

SITE DRAINAGE

Roof run-off, rain, or irrigation water should not be allowed to pond near the planned
buildings, exterior hardscapes, or pavement areas. The buildings should be provided with a
roof drainage system. Water collected in the roof drainage system should not be allowed to
discharge freely onto the ground surface adjacent to the foundations and should be
conveyed away from the building via splash blocks or via buried closed conduits and routed
to a suitable discharge outlet. The finished grades should be designed to drain surface water
away from the proposed buildings, slabs, pavement areas, and landscape areas to suitable
discharge points. The ground surface should have positive gradient away from the
structures. Where such surface gradients are difficult to achieve, we recommend that area
drains or surface drainage swales be installed to collect surface water and convey it to a

suitable discharge location away from the buildings.
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We recommend that annual maintenance of the surface drainage systems be performed.
This maintenance should include inspection and testing to make sure that the roof drainage
system is in good working order and do not leak; inspection and flushing of area drains to
make sure that they are free of debris and are in good working order; and inspection of
surface drainage outfall locations to verify that introduced water flows freely through the
discharge pipes and that no excessive erosion has occurred. If erosion is detected, this office

should be contacted to evaluate its extent and to provide mitigation.
REQUIRED FUTURE SERVICES

Plan Review

To better assure conformance of the final design documents with the recommendations
contained in this report, and to better comply with the building department’s requirements,
Murray Engineers, Inc. must review the completed project plans prior to construction. The
plans should be made available for our review as soon as possible after completion so that
we can better assist in keeping your project schedule on track. We recommend that the

following note be added to the architectural, structural, and civil plans:

& The geotechnical aspects of the project, including site grading, foundation
excavations, pile foundation construction (if utilized), subgrade preparation beneath
mat slab and hardscape, placement and compaction of engineered fill, and
installation of site drainage should be performed in accordance with the
recommendations of the geotechnical report prepared by Murray Engineers, Inc.,
dated November 4, 2016. Murray Engineers, Inc. should be provided at least 48
hours advance notification (650-559-9980) of any geotechnical aspects of the
construction and should be present to observe and test the earthwork, foundation,

and drainage installation phases of the project.

Construction Observation Services

Murray Engineers, Inc. should observe and test (as necessary) the earthwork and foundation
phases of construction in order to a) confirm that subsurface conditions exposed during
construction are substantially the same as those interpolated from our limited subsurface
exploration, on which the analysis and design were based; b) evaluate compliance with the
geotechnical design concepts, specifications, and recommendations; and c¢) allow design
changes in the event that subsurface conditions differ from those anticipated. The
recommendations in this report are based on limited subsurface information. The nature
and extent of variation across the site may not become evident until construction. If
variations are exposed during construction, it may be necessary to re-evaluate our

recommendations.
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LIMITATIONS

This report has been prepared for the Vantage Data Centers, specifically for developing
geotechnical design criteria relating to design and construction of the proposed data center
project at 651, 725 and 825 Mathew Street in Santa Clara, California. In the event that any
changes in the nature or locations of the proposed improvements are planned, the
conclusions and recommendations of this report shall not be considered valid unless such
changes are reviewed, and the conclusions and recommendations presented in this report are

modified or verified in writing by this firm.

The opinions presented in this report are based upon information obtained from seventeen
cone penetration tests and nine borings at widely separated locations, site reconnaissance,
and upon local experience and engineering judgment, and have been formulated in
accordance with generally accepted geotechnical engineering practices that exist in the San
Francisco Bay Area at the time this report was prepared. Further, our recommendations are
based on the assumption that soil and geologic conditions at or between the CPTs and
borings do not deviate substantially from those encountered. In addition, geotechnical
issues may arise during the course of construction that were not apparent at the time this
report was prepared. No warranty, expressed or implied, is made or should be inferred. In
addition, we are not responsible for data presented by others. The recommendations
provided in this report are based on the assumption that we will be retained to provide the
Future Services described above in order to evaluate compliance with our recommendations.
If we are not retained for these services, Murray Engineers, Inc. cannot assume any
responsibility for any potential claims that may arise during or after construction, as a result
of misuse or misinterpretation of Murray Engineers, Inc.’s report by others. Furthermore, if
another geotechnical consultant is retained for follow-up service to this report, Murray

Engineers, Inc. will at that time cease to be the Engineer-of-Record.

The opinions presented in this report are valid as of the present date for the property
evaluated. Changes in the condition of a property can occur with the passage of time,
whether due to natural processes or the works of man, on this or adjacent properties. In
addition, changes in applicable standards of practice can occur, whether from legislation or
the broadening of knowledge. Accordingly, the opinions presented in this report may be
invalidated, wholly or partially, by changes outside of our control. Therefore, this report is
subject to review and should not be relied upon after a period of three years. In addition,
this report should not be used and is not applicable for any property other than that

evaluated.

&
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Approximate Location of Soil Boring by Murray Engineers, Inc., September 7, 8, 12 & 26, 2016
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Legend & Selected Map Symbols

Qhb | Basin Deposits

7~~— Geologic Contact

Qhf2 | Older Alluvial Fan Deposits

Qhl | Tevee Deposits

Qht | Stream Terrace Deposits

Base: Preliminary Geologic Map of the San Jose 30 X 60 Minute Quadrangle, California, Wentworth et. al., 1999
Approximate Scale: 1 inch = 2,000 feet
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conditions indicate a potential for earthquake-induced liquefaction

Areas where historic occurrence of liquefaction, or local, geological, geotechnical and groundwater

Base: State of California Seismic Hazard Zone Map, San Jose West Quadrangle, 2002 | Scale: 1 inch = 2,000 feet
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B-6 (Projected 10’ South)
CPT-15 (Projected 20’ South)
CPT-14 (Projected 10’ South)
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Notes:
1) The above profile represents a generalized soil cross section interpreted from widely spaced borings and CPT's.
Soil deposits may very in tipe, strength, and other important properties between points of exploration.

2) Elevation assumed “level” across site. Some slight variations in topography may occur between borings that are not reflected in the cross sections.

LEGEND

Predominantly Medium Dense to Very Dense SAND & GRAVEL Deposits with Minor Local Interbeds of Loose Granular Units within Upper Approximate 25 feet.
Predominantly Medium Stiff to Very Stiff SILT & CLAY Deposits with Minor Local Interbeds of Softer Fine-Grained Units.

——==?Soil Depositional Contact, dashed where approximate, queried where uncertain
Base: Site and Level 1 Plan by CAC Architects, dated August 15, 2016

Approximate Scale: 1 inch = 60 feet (horizontal = vertical)
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1) The above profile represents a generalized soil cross section interpreted from widely spaced borings and CPT's.
Soil deposits may very in tipe, strength, and other important properties between points of exploration.

2) Elevation assumed “level” across site. Some slight variations in topography may occur between borings that are not reflected in the cross sections.

GEOLOGIC
LEGEND CROSS-SECTION B-B'
Predominantly Medium Dense to Very Dense SAND & GRAVEL Deposits with Minor Local Interbeds of Loose Granular Units within Upper Approximate 25 feet.
Predominantly Medium Stiff to Very Stiff SILT & CLAY Deposits with Minor Local Interbeds of Softer Fine-Grained Units. VANTAGE DATA CENTERS
——==?Soil Depositional Contact, dashed where approximate, queried where uncertain 651, 725, 825 MATHEW STREE T
SANTA CLARA, CALIFORNIA
Base: Site and Level 1 Plan by CAC Architects, dated August 15, 2016
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1) The above profile represents a generalized soil cross section interpreted from widely spaced borings and CPT's.
Soil deposits may very in tipe, strength, and other important properties between points of exploration.

2) Elevation assumed “level” across site. Some slight variations in topography may occur between borings that are not reflected in the cross sections.

LEGEND

Predominantly Medium Dense to Very Dense SAND & GRAVEL Deposits with Minor Local Interbeds of Loose Granular Units within Upper Approximate 25 feet.
Predominantly Medium Stiff to Very Stiff SILT & CLAY Deposits with Minor Local Interbeds of Softer Fine-Grained Units.

——==?Soil Depositional Contact, dashed where approximate, queried where uncertain
Base: Site and Level 1 Plan by CAC Architects, dated August 15, 2016

Approximate Scale: 1 inch = 60 feet (horizontal = vertical)
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|= Proposed East Data Center

CPT-6 (Projected 40’ East)
B-7 (Projected 5’ East)
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Notes:

1) The above profile represents a generalized soil cross section interpreted from widely spaced borings and CPT's.
Soil deposits may very in tipe, strength, and other important properties between points of exploration.

2) Elevation assumed “level” across site. Some slight variations in topography may occur between borings that are not reflected in the cross sections.

LEGEND

Predominantly Medium Dense to Very Dense SAND & GRAVEL Deposits with Minor Local Interbeds of Loose Granular Units within Upper Approximate 25 feet.

360

420

Predominantly Medium Stiff to Very Stiff SILT & CLAY Deposits with Minor Local Interbeds of Softer Fine-Grained Units.

——==?Soil Depositional Contact, dashed where approximate, queried where uncertain
Base: Site and Level 1 Plan by CAC Architects, dated August 15, 2016

Approximate Scale: 1 inch = 60 feet (horizontal = vertical)
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B-4 (Projected 5 West)
CPT-7 (Projected 35’ East)
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Notes:

1) The above profile represents a generalized soil cross section interpreted from widely spaced borings and CPT's.
Soil deposits may very in tipe, strength, and other important properties between points of exploration.

2) Elevation assumed “level” across site. Some slight variations in topography may occur between borings that are not reflected in the cross sections.

LEGEND

Predominantly Medium Dense to Very Dense SAND & GRAVEL Deposits with Minor Local Interbeds of Loose Granular Units within Upper Approximate 25 feet.
Predominantly Medium Stiff to Very Stiff SILT & CLAY Deposits with Minor Local Interbeds of Softer Fine-Grained Units.

——==?Soil Depositional Contact, dashed where approximate, queried where uncertain
Base: Site and Level 1 Plan by CAC Architects, dated August 15, 2016

Approximate Scale: 1 inch = 60 feet (horizontal = vertical)
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1) The above profile represents a generalized soil cross section interpreted from widely spaced borings and CPT's.

Soil deposits may very in tipe, strength, and other important properties between points of exploration.

2) Elevation assumed “level” across site. Some slight variations in topography may occur between borings that are not reflected in the cross sections.

LEGEND

Predominantly Medium Dense to Very Dense SAND & GRAVEL Deposits with Minor Local Interbeds of Loose Granular Units within Upper Approximate 25 feet.

Predominantly Medium Stiff to Very Stiff SILT & CLAY Deposits with Minor Local Interbeds of Softer Fine-Grained Units.

——==?Soil Depositional Contact, dashed where approximate, queried where uncertain

Base: Site and Level 1 Plan by CAC Architects, dated August 15, 2016

Approximate Scale: 1 inch = 60 feet (horizontal = vertical)
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Drill Ri . . Drillin _ . . Approximate
Type % Truck Mounted Drill Rig Contrgctor El ploration Geoservices!Inc. Sﬁfface Elevation =
Groundwater Level 14 feet ATD[ 6 feet after 2 Sampling 3" OD(2.5" OD[ ] 2" OD SPT Hammer .
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P1=4%; LL=20%; Percent Fines=68% (sample from 24.5 to 26 feet)
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15 — —
20| 18 | Medium Dense | SM |~ "SILTY SAND, olive brown, homogeneous, fine- to coarse-grained, low plasticity | 1§ | |
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e  CLAYEY SILT, olive brown, homogeneous, low plasticity, minor fine-grained sand, -
25 | 15 [ very moist (Alluvium) 7 20

16 | Medium Dense | SM

30 SILTY SAND, olive brown, homogeneous, fine- to coarse-grained, low plasticity 119

fines, scarce subangular gravel, very moist to wet (Alluvium)

Bottom of Boring at 30 feet bgs
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Drill Ri . . Drillin _ . . Approximate
Type % Truck Mounted Drill Rig Contrgctor El ploration Geoservices!Inc. Sﬁfface Elevation =
Groundwater Level 12 feet ATD( 10 feet after 2 Sampling 3" OD(2.5" OD[ ] 2" OD SPT Hammer .
and Date Measured hours Method(s) Split Spoon Samplers Data 140 1bi30 in droplrope [/ cathead
Egg&ﬁle Cuttings Location Proposed central parking area
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R\ moist (Alluvium) &
5 16 e /130
 FAT CLAY, olive brown, homogeneous, high plasticity, moist (Alluvium) B
10 10 r (after 2 hours) ¥ 32
C (ATD) £
22 Very Stiff CL | LEAN CLAY, olive brown, homogeneous, low to medium plasticity, trace - 26
15 [ fine-grained sand, very moist to wet (Alluvium) -]
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Drillin . . Drill Bit . Total Depth

Methogd Continuous Flight Auger SizelType 4 inch Hollow Stem Auger of Boreh%le 30 feet bgs
Drill Rig . . Drilling _ . . Approximate

Type Truck Mounted Drill Rig Contractor E[Ploration Geoservices Inc. Surface Elevation ™

C:\Users\odessa\Desktop\Vantage-2630-1.bgs [123 Murray 68, WC, DD.tpl]

Groundwater Level 12 feet ATD( 10 feet after 2 Sampling 3" OD(2.5" OD[ ] 2" OD SPT Hammer .
and Date Measured hours Method(s) Split Spoon Samplers Data 140 1bi30 in droplrope [/ cathead
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15 [Mediam Stiffto | CH FAT CLAY, (jark brown, heterogeneous, high plasticity, minor subangular gravel, TaaT
. R\ moist (Alluvium) &
5 6 Stiff MRSty e /133
 FAT CLAY, olive brown, homogeneous, high plasticity, moist (Alluvium) B
13 [ Su=1.9 ksf (sample from 8.5 to 10 feet) ]
10 — (after 2 hours) ¥—
T T Tstiffto Very Stiff Fr T e T = ——— = ——— — ——— — (AT} ¥ — - — |
— tiff to Very Stifff CL | SANDY CLAY, olive brown, homogeneous, low to medium plasticity, fine-grained B
15 10 [ sand, wet (Alluvium) 126
i L PI=10%: LL=27%: Percent Fines=58% (sample from 18.5 to 20 feet) N
N 11 B 122
20 — —
N 18 B 121
25 — —
30 W29 oo — S " SAND, dark gray, homogeneous, fine-grained, wet (Alivium) I
8 [ Bottom of Boring at 30 feet bgs 7
35 [ _
40 - 4
45— L ]
50— [ _
55 [ _
60— [ _
65— [ _
VANTAGE DATA CENTERS LOG OF
651, 725, 825 MATHEW STREET BORING B-4
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE B-4




Date(s)

C:\Users\odessa\Desktop\Vantage-2630-1.bgs [123 Murray 68, WC, DD.tpl]

Driled September 712016 Logged By WT Checked By RH
Drillin . . Drill Bit . Total Depth
Methogd Continuous Flight Auger SizelType 4 inch Hollow Stem Auger of Boreh%le 45 feet bgs
Drill Ri . . Drillin _ . . Approximate
Type % Truck Mounted Drill Rig Contrgctor El ploration Geoservices!Inc. Sﬁfface Elevation =
Groundwater Level 12 feet ATD[ 9 feet after 2 Sampling 3" OD(2.5" OD[ ] 2" OD SPT Hammer .
and Date Measured hours Method(s) Split Spoon Samplers Data 140 1bi30 in droplrope [/ cathead
Egg&ﬁle Cuttings Location Area of proposed substation
- 8_ > E g >
= ués § g s |5
=leg < 25 o © |&
£(29 g £ ! g |om
g5 g3 5 ? g |29
Qv X5 xo ) MATERIAL DESCRIPTION =X |6&
0 -
16 Stiff CH L 6" ASPHALTIC CONCRETE over 3" BASEROCK 19
— = e — - — =oa = —h FILL: GRAVELLY CLAY, dark brown, heterogeneous, high plasticity, minor T +——
A
ig Stiff to Very Stiff|  CH [ subangular gravel, trace coarse-grained sand, moist JZ gg
5 -~ /|
 FAT CLAY, dark brown to olive brown, homogeneous, high plasticity, moist B
e . __ [ AWwww) 1]
1 Stiff CL L LEAN CLAY, olive brown, low to medium plasticity, moist (after 2 hours) ¥—| 23 | gg
10 [ (Alluvium) —
C (ATD) Z—
15 16 | Medium Dense | SP |~ SAND, olive brown, homogeneous, fine-grained, very moist (Alluvium) IREI
N\ 20 | Medium Dense | SC | CLAYEY SAND, olive brown, homogeneous, fine-grained, low plasticity fines, - 21| |
20 [ moist (Alluvium) -]
.o St | CL [ SILTYCLAY, gray, homogeneous, low plasticity, moist (Alluvium) 7:7%% I
25 Medium Dense | SC [~ CLAYEY SAND, brown, homogeneous, medium- to coarse-grained, low plasticity |
e + fines, very moist to wet (Alluvium) E
N ewne| Very Dense SP L SILTY SAND, olive brown, fine- to medium-grained, low plasticity fines, minor +419 | 99
30— [ subangular gravel, very moist (Alluvium) -]
N\ 86| VervDense | SP L SAND, olive brown, fine- to coarse-grained, minor subangular gravel, moisttowet | 12 | |
35+ — (Alluvium) -
0N 57 r 10
45 ] r 115
e  Bottom of Boring at 45 feet bgs B
50— [ _
55 [ _
60— [ _
65— [ _
VANTAGE DATA CENTERS LOG OF
651, 725, 825 MATHEW STREET BORING B.5
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE B-5




Date(s)

Driled September 1212016 Logged By D[] Checked By RH
Drillin . . Drill Bit . Total Depth
Methoy Continuous Flight Auger Size/Type 4 inch Hollow Stem Auger of Borehol 45 feet bgs

Drill Rig

Type Truck Mounted Drill Rig

Drilling

Contractor E[Ploration Geoservices Inc.

Approximate

Surface Elevation ™

C:\Users\odessa\Desktop\Vantage-2630-1.bgs [123 Murray 68, WC, DD.tpl]

Groundwater Level Sampling 3" OD(2.5" OD[1] 2" OD SPT Hammer .
and Date Measured 11 feet ATD Method(s) Split Spoon Samplers Data 140 Ib( 30 in drop(rope [ | cathead
Egg&ﬁle Grout Location Northern corner of proposed west data center
- 8_ > E g >
= ués § g s |5
“le g g8 L3 N O |5
< cz.% B9 22 0 s 8a
seggy  £f 2 g_|z8
Qv €9 xoO ) MATERIAL DESCRIPTION =X (6L
0
B Ve i [cLicH T LANDSCAPE FILL: SILTY SAND, olive brown, homogeneous, fine- to _ I R
[V coarse-grained sand, low plasticity fines, scarce subangular gravel, very moistto 7| 31
6 | I\ wet, moist (Alluvium) s 29 | 88
5 - - e J e
Medium Stiff ¢ b FAT CLAY, dark brown, heterogeneous, high plasticity, minor subangular gravel, 7] 20 | 95
] 6 [\ moist (Alluvium) J/: 18 |102
10| [ FAT CLAY, olive brown, homogeneous, high plasticity, moist (Alluvium) ]
,,,,,,,,, — — 1 —— 1 Phi=14.5; C=1200psf (sample from 4.5 to 6 feet) (ATD) L+ — + ——
4 |SoftfttoMedum | CL [+ -~ —— — — — L = 26
4 Stiff L. LEAN CLAY, olive brown, homogeneous, low to medium plasticity, minor i
151 [ fine-grained sand, very moist to wet (Alluvium) 129
5 | PI=26%; LL=44%; Percent Fines=78% (sample from 13.5 to 15 feet) i
20 19 | Medium Dense | SW [~ SAND with GRAVEL, olive brown, homogeneous, fine- to coarse-grained, | 15| |
e  subangular gravel, very moist to wet (Alluvium) E
25 13 [ Medium Dense | SM [~ SILTY SAND, olive brown, homogeneous, fine-grained, low plasticity fines, moist | 19 [108]
g +  (Alluvium) B
30 8 [Stiff to Very Siiff[ CL [~ | EAN CLAY, dark yellowish brown to gray, homogeneous, low plasticity, trace | 18 | |
e + fine-grained sand, moist (Alluvium) E
25 Y 8 r |26
20N 10 r 20
45| 22 r 123
e  Bottom of Boring at 45 feet bgs B
50— [ ]
55 [ 1
60— [ ]
65— [ 1
VANTAGE DATA CENTERS LOG OF
651, 725, 825 MATHEW STREET BORING B-6
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE B-6




Date(s)

Driled September 2612016 Logged By D[] Checked By RH
Drillin . . Drill Bit . Total Depth

Methogd Continuous Flight Auger SizelType 4 inch Hollow Stem Auger of Boreh%le 35 feet bgs
Drill Rig . . Drilling _ . . Approximate

Type Truck Mounted Drill Rig Contractor E[Ploration Geoservices Inc. Surface Elevation ™

Groundwater Level

4 8.6 feet ATD

Sampling 3" OD[2.5" OD[17 2" OD SPT

Hammer 140 Ib( 30 in drop(rope [ | cathead

C:\Users\odessa\Desktop\Vantage-2630-1.bgs [123 Murray 68, WC, DD.tpl]

and Date Measure Method(s) Split Spoon Samplers Data
Egg&ﬁle Grout Location West of proposed west data center
-8 2 g S
e g &3 = £ E |2
=leg < 25 o © |&
|2 2% E=a ] S ar
g5 g3 5 ? g |29
Qv o xO > MATERIAL DESCRIPTION =X (6L
0 - -
16 Stiff to Medium H L 2"ASPHALTIC CONCRETE 7
Stiff [ FAT CLAY, olive brown, homogeneous, high plasticity, moist (Alluvium) ] 29
5 7 L 37|81
,,,,,,,,,,, .- __725]91]
7 |Medium Stiffto | CL | |EAN CLAY, olive brown, homogeneous, low to medium (ATD) 21 22
10 Stiff [ plasticity, very moist to wet (Alluvium) - 22
5 8 o 36
20 10 [ Medium Dense | SC [* CLAYEY SAND, yellowish brown, homogeneous, medium- to coarse-grained, low | 31 | |
e - plasticity fines, very moist to wet (Alluvium) E
55 N\ 8 | Looseto [ SW [ SAND with GRAVEL, olive brown, homogeneous, fine- to coarse-grained sand, | 32 | |
- Medium Dense I subangular gravel, very moist to wet (Alluvium) B
Wl L EEE RN
30— Medium Stiff CL [T LEAN CLAY, dark olive brown to gray, homogeneous, low plasticity, trace f%
- + fine-grained sand, moist (Alluvium) -
M\ - 12
f  Bottom of Boring at 35 feet bgs B
40 - 4
45— [ _
50— [ _
55 [ _
60— [ _
65— [ _
VANTAGE DATA CENTERS LOG OF
651, 725, 825 MATHEW STREET BORING B.7
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE B-7




Date(s)

Driled September 1212016 Logged By D[] Checked By RH
Drillin . . Drill Bit . Total Depth

Methogd Continuous Flight Auger SizelType 4 inch Hollow Stem Auger of Boreh%le 30 feet bgs
Drill Rig . . Drilling _ . . Approximate

Type Truck Mounted Drill Rig Contractor E[Ploration Geoservices Inc. Surface Elevation ™

Groundwater Leveld 10 feet ATD

Sampling 3" OD[2.5" OD[17 2" OD SPT

Hammer 140 Ib( 30 in drop(rope [ | cathead

C:\Users\odessa\Desktop\Vantage-2630-1.bgs [123 Murray 68, WC, DD.tpl]

and Date Measure Method(s) Split Spoon Samplers Data
Egg&ﬁle Grout Location Southern corner of proposed east data center
_|& > 2 S
e g &3 = £ E |2
Clog 58 o8 @ o |5
< 29 B9 22 0 5 |Om
255 83 5 ? g_|29
Qv o xO > MATERIAL DESCRIPTION =X (6L
0 -
19 Very Stiff | CL/ICH 4" ASPHALTIC CONCRETE over 4" BASEROCK 130
1 —— = — I~ =g~ FAT CLAY, dark brown, heterogeneous, high plasticity, minor subangular gravel, =+
Stiff CH ! - 71 30
R\ moist (Alluvium) &
5 8 e o ey LT T T e T —136 |74
 FAT CLAY, olive brown, homogeneous, high plasticity, moist (Alluvium) 43478
ECH R _ e8] |
10 Medium Stiff | CL [ [EAN CLAY, olive brown, homogeneous, low to medium (ATD) £ 24
g I plasticity, very moist to wet (Alluvium) B
s N 6 3 2
2 6 | Loose | SC [ CLAYEY SAND, dark gray, homogeneous, fine-grained, low plasticity fines, moist | 23 | 96 |
e +  (Alluvium) E
25| | | Mediumstiff | CL [ LEAN CLAY, gray, homogeneous, low plasticity, minor fine-grained sand, moist ~ —| | |
] [ (Alluvium) B
6 - 124
30 C 123
7 - Bottom of Boring at 30 feet bgs 7
35 [ _
40— [ _
45— [ _
50— [ _
55 [ _
60— [ _
65— [ _
VANTAGE DATA CENTERS LOG OF
651, 725, 825 MATHEW STREET BORING B-8
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE B-8




Date(s)

Driled September 712016 Logged By WT Checked By RH
Drillin . . Drill Bit . Total Depth

Methogd Continuous Flight Auger SizelType 4 inch Hollow Stem Auger of Boreh%le 65 feet bgs
Drill Rig . . Drilling _ . . Approximate

Type Truck Mounted Drill Rig Contractor E[Ploration Geoservices Inc. Surface Elevation ™

C:\Users\odessa\Desktop\Vantage-2630-1.bgs [123 Murray 68, WC, DD.tpl]

Groundwater Level 7 feet ATD( 7 feet after 2 Sampling 3" OD(2.5" OD[ ] 2" OD SPT Hammer .
and Date Measured hours Method(s) Split Spoon Samplers Data 140 1bi30 in droplrope [/ cathead
Egg&ﬁle Grout Location Area of proposed west data center
-8 2 g S
8 |2‘ o) uéS § g g %
“le g g8 Lz n O |5
< cz.% B O 22 1%} g |[om
255 25 5 ? g (29
Qv Xo xo > MATERIAL DESCRIPTION =X (6L
0 :
15 Medium Dense | GW | 2" ASPHALTIC CONCRETE over 5" BASEROCK 13
-+ —————-——t——— FILL: SANDY GRAVEL, brown, heterogeneous, subangular to subrounded, T+
A
12 Medlum_ Stiff to CL I\ coarse-grained sand, moist 7] 30
5 4 Stiff - - /|25
g  LEAN CLAY, olive brown, homogeneous, medium B
7 [ plasticity, moist (Alluvium) (after 2 rgéggg o
. - 427
10 8 — 13360
15 9 o 738
14 | Dense | SC [ CLAYEY SAND, olive brown, homogeneous, medium- to coarse-grained, low | | |
20& 31 [ plasticity fines, very moist to wet (Alluvium) 23
14 I VeryDense | SP | SAND, dark gray to light gray, homogeneous, medium- to coarse-grained, very - | |
25 X\ 56 [ moist (Alluvium) 118
N 58 B 114
30 — —
N 55 B 114
35 — —
40 NN 28| VeryStiffto | CL | LEAN CLAY, dark olive brown to gray, homogeneous, low plasticity, trace B
] Hard [ fine-grained sand, moist (Alluvium) 7
45— [ ]
32 - Su=1.5 ksf (sample from 45.5 to 47 feet) 125|093
18 r 118
50 77777777777 ™ "avaz T A
: Dense SW  SAND, dark brown to gray, fine- to coarse-grained, wet (Alluvium) -
NN 45 B 1 14
55 — —
AN R N § - B IR
60§4‘ﬁ Very Stiff to CL | LEAN CLAY, gray, homogeneous, medium plasticity, very moist (Alluvium) — 18
7 Hard [ Su=0.9 ksf (sample from 63.5 to 65 feet) 7
65— 2 C - 24
f  Bottom of Boring at 65 feet bgs B
VANTAGE DATA CENTERS LOG OF
651, 725, 825 MATHEW STREET BORING B-9
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE B-9




2 s 2 5
8|5 | g. g E £ |2
o |- 29 S > o @
“|of| g8 Lz a O |5
£|2gf o g £ I g oo
5|55 85 =8 2 g |29
Qv X5 xo ) MATERIAL DESCRIPTION =X 6%
(6]

COLUMN DESCRIPTIONS
Depth( feet[ Depth in feet below the ground surface.

Sample Type[ Type of soil sample collected at the depth
interval shown.

Sampling Resistance blows/foot INumber of blows
required to advance the sampler 12 inches or the
distance shown. Blow counts for the 3.0-inch O.D.
and 2.5-inch O.D. samplers have been corrected for
sampler size to SPT values using conversion factors
of 0.65 and 0.77, respectively.

Relative Consistency Relative consistency of the
subsurface material.

FIELD AND LABORATORL TEST ABBREVIATIONS

CHEM/[ Chemical tests to assess corrosivity
COMPICompaction test

CONS [ One-dimensional consolidation test
LLLiquid Limit, percent

PICPlasticity Index, percent

TOPICAL MATERIAL GRAPHIC SCMBOLS

USCS Symbol USCS symbol of the subsurface material.

[6] MATERIAL DESCRIPTIONDescription of material
encountered. May include consistency, moisture,
color, and other descriptive text.

Water Content 1| [Water content of the soil sample,
expressed as percentage of dry weight of sample.

Dry Density [PCF T Dry weight per unit volume of soil
sample measured in laboratory in pounds per cubic foot.

SA[Sieve analysis (percent passing No. 200 Sieve)
UCOUnconfined compressive strength test, Qu, in ksf
WA Wash sieve (percent passing No. 200 Sieve)

Sandstone [H] well graded SAND with Silt (SW-SM) 7% Lean-Fat CLAY, CLAY W/SAND, SANDY CLAY (CL-CH)
b8 Well graded GRAVEL (GW) | % Well graded SAND with Clay (SW-SC) Gl siLTy cLay (cL-mL)

Poorly graded GRAVEL (GP) F| Poorly graded SAND with Silt (SP-SM) 7] Lean CLAY/PEAT (CL-OL)

Well graded GRAVEL with Silt (GW-GM) |7 Poorly graded SAND with Clay (SP-SC) Al Fat CLAV/SILT (CH-MH)

Well graded GRAVEL with Clay (GW-GC) Silty SAND (SM) Fat CLAY/PEAT (CH-OH)

Poorly graded GRAVEL with Silt (GP-GM) % Clayey SAND (SC) H]m] Silty SAND to Sandy SILT (SM-ML)

4 Poorly graded GRAVEL with Clay (GP-GC) mm SILT, SILT w/SAND, SANDY SILT (ML) ml]]] Silty SAND to Sandy SILT (SM-MH)
Silty GRAVEL (GM) /) Lean CLAY, CLAY W/SAND, SANDY CLAY (CL) /) Clayey SAND to Sandy CLAY (SC-CL)
Clayey GRAVEL (GC) [llll sir. siLT wisanD, sANDY SILT (MH) Clayey SAND to Sandy CLAY (SC-CH)
Well graded SAND (SW) Fat CLAY, CLAY W/SAND, SANDY CLAY (CH) [| SILT to cLAY (CLML)

Poorly graded SAND (SP) [l siL, SILT with SAND, SANDY SILT (ML-MH) Silty to Clayey SAND (SC/SM)

TOPICAL SAMPLER GRAPHIC SCMBOLS

Q 2 inch-OD Unlined Split Shelby Tube (thin-walled,
§ Spoon (SPT) fixed head)

2.5 inch-OD Unlined Split
I Spoon P m Grab Sample

3 inch-OD Unlined Split
Spoon

GENERAL NOTES

—Y
ﬂ Pitcher Sample -
—X

ﬂ Other Sampler

OTHER GRAPHIC SCMBOLS

Water level (at time of drilling, ATD)
Water level (after waiting a given time)

Minor change in material properties within
a stratum

— — —Inferred or gradational contact between
strata

— » —Queried contact between strata

1. Soil classifications are based on the Unified Soil Classification System. Descriptions and stratum lines are interpretive, and actual lithologic changes may be
gradual. Field descriptions may have been modified to reflect results of lab tests.

2. Descriptions on these logs apply only at the specific boring locations and at the time the borings were advanced. They are not warranted to be representative

of subsurface conditions at other locations or times.

C:\Users\odessa\Desktop\Vantage-2630-1.bgs [123 Murray 68, WC, DD.tpl]

VANTAGE DATA CENTERS KEY TO
651, 725, 825 MATHEW STREET
SANTA CLARA, CALIFORNIA BORING LOGS
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE B-10




SOIL

PRIMARY DIVISIONS TYPE SECONDARY DIVISIONS
CLEAN GRAVEL | GW | Well graded gravel, gravel-sand mixtures, little or no fines.
(<5% Fines) GP | Poorly graded gravel or gravel-sand mixtures, little or no fines.
GRAVEL
GRAVEL i - -si 1 - i
COARSE o GM | Silty gravels, gravel-sand-silt mixtures, non-plastic fines.
GRAINED FINES GC | Clayey gravels, gravel-sand-clay mixtures, plastic fines.
SOILS CLEAN SAND SW | Well graded sands, gravelly sands, little or no fines.
0, i .
(<50% Fines) SAND (<5% Fines) SP | Poorly graded sands or gravelly sands, little or no fines.
SA_NhD SM | Silty sands, sand-silt mixtures, non-plastic fines.
wit
FINES SC | Clayey sands, sand-clay mixtures, plastic fines.

ML | Inorganic silts and very fine sands, with slight plasticity.

SILT AND CLAY . . -
CL | Inorganic clays of low to medium plasticity, lean clays.

FINE Liquid limit <50%
GRAINED OL | Organic silts and organic clays of low plasticity.

SOILS MH | Inorganic silt, micaceous or diatomaceous fine sandy or silty soil.
(>50% Fines) SILT AND CLAY

Liquid limit >509¢ CH | Inorganic clays of high plasticity, fat clays.
0

OH | Organic clays of medium to high plasticity, organic silts.

HIGHLY ORGANIC SOILS Pt | Peat and other highly organic soils.
CONSISTENCY
RELATIVE DENSITY SILT & CLAY | STRENGTH~ | BLOWS/FOOT*
SAND & GRAVEL BLOWS/FOOT* VERY SOFT 0to 0.25 0to?2
VERY LOOSE 0to 4 SOFT 0.25t0 0.5 2 to 4
LOOSE 41010 MEDIUM STIFF 0.5t0 1 4108
MEDIUM DENSE 10 to 30 STIFF L to2 8 to 16
DENSE 30 to 50 VERY STIFF 2to4 16 to 32
VERY DENSE OVER 50 HARD OVER 4 OVER 32
GRAIN SIZES
GRAVEL SAND
BOULDERS| COBBLES SILT & CLAY
COARSE FINE COARSE MEDIUM FINE
12" 3" 3/4" 4 10 40 200
SIEVE OPENINGS U.S. STANDARD SERIES SIEVE

Classification is based on the Unified Soil Classification System; fines refer to soil passing a No. 200 sieve.

*Standard penetration test (SPT) resistance using a 140-pound hammer falling 30 inches on a 2-inch outside diameter
split spoon sampler; blow counts for the 3.0-inch O.D. and 2.5-inch O.D. samplers have been corrected for sampler
size to SPT values using conversion factors of 0.65 and 0.77, respectively.

" Shear strength in tons/sq. ft. as estimated by SPT resistance, field and laboratory tests, and/or visual observation.

VANTAGE DATA CENTERS UNIFIED SOIL
651, 725, 825 MATHEW STREET CLASSIFICATION
SANTA CLARA, CALIFORNIA SYSTEM

PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE B-11




APPENDIX C

SUBSURFACE EXPLORATION - CONE PENERATION TESTS




Murray E[gi eers

Job No: 16-56062

Date: 09:06:16 08:31

Site: Santa Clara, CA

Sounding: CPT-01

Cone: 443:T1500F15U500

qt (tsf)

0 100 200 0.00 1.25 2.50

fs (tsf)

Rf (%)

0 5 10 0
R R TR

u (psi)
100

200

SBT
0 6

12

| TR
0 DrilTOut

10

20

30

50

Depth (feet)

60

70

80

go%

TargetDepth

1004

P I
DrilmOut

— |
A

TargetDepth

DAl oGt

DriTout~,

TargetDepth

TargetDepth

|

Undefined

4 SiltyClay

4 Clay

4 SiltyClay

] Clayeysilt
Silty Clay

Silty Clay
Clg/ey gﬂl
] SiltyClay

] siit

Clayey Silt
—| Clayeysilt
] Clayeysilt
Sensitive Fines
7 ClayeysSilt
4 Silt

Clayey Silt
’ Cla)xegsi\l
Clayey Silt
Silt
4 Silt

Clayey Silt
’ Clayeysi\l
- SiltyClay
Sandy Silt
| sand
| GravellySand
| Sand
Sandy Silt

Silt

Sandy Silt

1 Silt

1 ClayeysSilt
Sand

1 ey
ayey Silt
- Sar\iﬁ)ysm

1 sir

—] ClayeysSilt
gllI Sand/Sand
{s

Sand
1 Sand

and
Sandy Silt
Silt
| silt

Sandy Silt
4 ClayeySilt
] Sand
Gravelly Sand
Clayey Silt

Sanctsy Silt
Silty Sand/Sand

Max Depth: 28.900 m / 94.82 ft
Depth Inc: 0.050 m / 0.164 ft
Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq)

File: 16-56062_CP01.COR
Unit Wt: SBT Zones

© AssumedUeq <] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135707m E: 593272m
Page No: 1 of 1

<{ Dissipation, Ueqnotachieved

Hydrostatic Line

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-1 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-1
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-1




Murray Elgi eers

Job No: 16-56062

Date: 09:06:16 09:46
Site: Santa Clara, CA

Sounding: CPT-02
Cone: 443:T1500F15U500

qt (tsf)
100

200

fs (tsf)

0.00 1.25

Rf (%)

2.50 0 5

10

SBT

200 0 6 12
[T T

u (psi)

0 100
TR -

P -
DrilTOut

10

20

30

50

Depth (feet)

60
70
80

90

1004

EOH : Inclination

P I
DrilmOut

Drm oGt

Undefined

=

{ EOH : Inclination

EOH : Inclination

DR Out

1 SiltyClay
4 SiltyCla
] sn{icd
Silty Clay
] 8igay

- = Silt
1 Sand
1 Silty Clay
Silty Clay
1 ClayeySilt
] Sanc'ibySMl
Silty Sand/Sand
Gravelly Sand
Clayey Silt
h S\Ily 4
| ClayeysSilt
Silt
1 Silt
ayeysis
layey Silt
b S\Ily 4
Silt
7 SiltySand/Sand
- Silty Sand/Sand
Silty Sand/Sand
1 sit
| ClayeysSilt
1 SandysSilt
Clay
- Gravelly Sand
4 Gravelly Sand
Gravelly Sand
Sand
1 GravellySand
1 sand

7 Gravelly Sand
—| Undefined

"|EOH : Inclination

Max Depth: 18.400 m / 60.37 ft
Depth Inc: 0.050 m/ 0.164 ft

Avg Int: Every Point
O Equilibrium Pore Pressure (Ueq)

File: 16-56062_CP02.COR
Unit Wt: SBT Zones

© AssumedUeq

<] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135723m E: 593332m
Page No: 1 of 1

<{ Dissipation, Ueqnotachieved

Hydrostatic Line

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-2 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986
(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-2
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-2




Job No: 16-56062

Murray E[gi@ers Date: 09:06:16 10:43

Site: Santa Clara, CA

Sounding: CPT-03

Cone: 443:T1500F15U500

qt (tsf) fs (tsf) Rf (%)
0 100 200 0.00 1.25 2.50 0 5 10
|

u (psi)
0 100

200

SBT
0 6

12

I - .
imisiinwisin ot

20 B

30 B

50 B

70 B

80 .

90 B

Depth (feet)
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Max Depth: 28.800 m / 94.49 ft File: 16-56062_CP03.COR

Depth Inc: 0.050 m / 0.164 ft Unit Wt: SBT Zones

Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq) © AssumedUeq <] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135774m E: 593282m

Page No: 1 of 1

<{ Dissipation, Ueqnotachieved

Hydrostatic Line

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-3 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-3
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-3




Murray E[gi eers Date: 09

Job No: 16-56062 Sounding: CPT-04

:06:16 12:25 Cone: 443:T1500F15U500

Site: Santa Clara, CA
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Max Depth: 28.800 m / 94.49 ft File: 16-56062_CP04.COR
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Zones
Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq) © AssumedUeq <] Dissipation, Ueqachieved <{ Dissipation, Ueqnotachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135697m E: 593176m

Page No: 1 of 1

Hy!

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-4 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

drostatic Line

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-4
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C+4




Job No: 16-56062
Date: 09:06:16 13:30
Site: Santa Clara, CA

Murray E[gi eers

Sounding: CPT-05
Cone: 443:T1500F15U500
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Max Depth: 28.850 m / 94.65 ft
Depth Inc: 0.050 m / 0.164 ft
Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq)

File: 16-56062_CP05.COR
Unit Wt: SBT Zones

© AssumedUeq

<] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135777m E: 593209m
Page No: 1 of 1

<{ Dissipation, Ueqnotachieved

Hydrostatic Line

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-5 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-5
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-5




Murray Elgi eers

Job No: 16-56062 Sounding: CPT-06
Date: 09:07:16 07:43 Cone: 443:T1500F15U500
Site: Santa Clara, CA
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Depth Inc: 0.050 m/ 0.164 ft
Avg Int: Every Point
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File: 16-56062_CP06.COR
Unit Wt: SBT Zones

© AssumedUeq

Page No: 1 of 1
<] Dissipation, Ueqachieved <{ Dissipation, Ueqnotachieved

Hy

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-6 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135734m E: 593154m

drostatic Line

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-6
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-6




Job No: 16-56062

Murray E[gi@ers Date: 09:07:16 09:20

Site: Santa Clara, CA

Sounding: CPT-07

Cone: 443:T1500F15U500
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Max Depth: 28.700 m / 94.16 ft File: 16-56062_CP07.COR

Depth Inc: 0.050 m / 0.164 ft Unit Wt: SBT Zones

Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq) © AssumedUeq <] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135788m E: 593240m

Page No: 1 of 1

<{ Dissipation, Ueqnotachieved

Hydrostatic Line

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-7 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER

651, 725, 825 MATHEW STREET LOG OF CPT.7
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-7
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Job No: 16-56062
Date: 09:07:16 10:28
Site: Santa Clara, CA

Murray E[gi eers

Sounding: CPT-08

Cone: 443:T1500F15U500
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Max Depth: 28.700 m / 94.16 ft
Depth Inc: 0.050 m / 0.164 ft
Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq)

File: 16-56062_CP08.COR
Unit Wt: SBT Zones

© AssumedUeq <] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135720m E: 593256m

Page No: 1 of 1

<{ Dissipation, Ueqnotachieved

Hydrostatic Line

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-8 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986
(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-8
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-8
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Murray E[gi eers

Job No: 16-56062
Date: 09:07:16 11:42
Site: Santa Clara, CA

Sounding: CPT-09
Cone: 443:T1500F15U500
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(see Figure C-18, Key to Soil Behavior Types).
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O Equilibrium Pore Pressure (Ueq)

File: 16-56062_CP09.COR
Unit Wt: SBT Zones

© AssumedUeq

<] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135771m E: 593350m
Page No: 1 of 1

<{ Dissipation, Ueqnotachieved Hydrostatic Line

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-9 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-9
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-9




Job No: 16-56062 Sounding: CPT-10

Murra )% E [g/ [ eers Date: 09:07:16 12:45 Cone: 443:T1500F15U500

Site: Santa Clara, CA
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Max Depth: 17.700 m / 58.07 ft File: 16-56062_CP10.COR SBT: Robertson and Campanella, 1986

Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Zones Coords: UTM 10N N: 4135804m E: 593343m

Avg Int: Every Point Page No: 1 of 1

O Equilibrium Pore Pressure (Ueq) © AssumedUeq <] Dissipation, Ueqachieved <] Dissipation, Ueqnotachieved Hydrostatic Line
The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-10 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986
(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-10
SANTA CLARA, CALIFORNIA

PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-10




Job No: 16-56062
Date: 09:07:16 13:36
Site: Santa Clara, CA

Murray E[gi eers

Sounding: CPT-11

Cone: 443:T1500F15U500
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Max Depth: 28.800 m / 94.49 ft
Depth Inc: 0.050 m / 0.164 ft
Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq)

File: 16-56062_CP11.COR
Unit Wt: SBT Zones

© AssumedUeq <] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135821m E: 593340m

Page No: 1 of 1

<{ Dissipation, Ueqnotachieved

Hydrostatic Line

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-11 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-11
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-11
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Job No: 16-56062

Murray E[gi@ers Date: 09:08:16 07:36

Site: Santa Clara, CA

Sounding: CPT-12

Cone: 443:T1500F15U500

qt (tsf)

fs (tsf) Rf (%)

0.00 1.25 2.50 0 5

IR R TR R

10
20

30

50

Depth (feet)

60
70
80

90

EOH: Rod Flex

1004

10

u (psi)

0 100 200
I PR

~—
—_—
é

EOH: Rod Flex EOH: Rod Flex

EOH: Rod Flex

1 ClayeySilt
1 Clay

| siltyclay

| sityclay
Silty Clay
Clay

9 SiltyClay

4 Silty Clay
Silll\}//San)LlilSand
1 Sand

| GravellySand

| sensitive Fines
| ClayeysSilt
4 silt

Siit
Sandy Silt
| Sandysilt
Silt
4 SandySilt
| silt
Silt
1 ClayeySilt
S\I(y 4
Gravelly Sand
Silty Sand/Sand
4 Gravelly Sand
1 Gravelly Sand
an
Gravelly Sand
Gravelly Sand
Gravelly Sand
| SiltySand/Sand

4 Gravelly Sand
Sand

Max Depth: 17.750 m / 58.23 ft
Depth Inc: 0.050 m/ 0.164 ft
Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq)

File: 16-56062_CP12.COR
Unit Wt: SBT Zones

© AssumedUeq <] Dissipation, Ueqachieved
The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-12 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986
(see Figure C-18, Key to Soil Behavior Types).

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135730m E: 593356m
Page No: 1 of 1

<{ Dissipation, Ueqnotachieved

Hydrostatic Line

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-12
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-12




Job No: 16-56062

Murray E[gi@ers Date: 09:08:16 08:25

Site: Santa Clara, CA

Sounding: CPT-13
Cone: 443:T1500F15U500
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Depth Inc: 0.050 m / 0.164 ft Unit Wt: SBT Zones Coords: UTM 10N N: 4135841m E: 593322m
Avg Int: Every Point Page No: 1 of 1
O Equilibrium Pore Pressure (Ueq) © AssumedUeq <] Dissipation, Ueqachieved <] Dissipation, Ueqnotachieved Hydrostatic Line

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-13 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-13
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-13




Job No: 16-56062

Murray E[gi@ers Date: 09:08:16 09:29

Site: Santa Clara, CA

Sounding: CPT-14

Cone: 443:T1500F15U500

qt (tsf) fs (tsf) Rf (%)
0 100 200 0.00 1.25 2.50 0 5
|

10

u (psi)

0 100 200
[ PR

SBT

0 6
T

12

20 .

30 u

50 .

——

Depth (feet)

EOH: Rod Flex { EOH: Rod Flex EOH: Rod Flex

70 4
80| i

904 4

1004

| TEOH: Rod Flex

4 silt
1 Clay

1 Clay
1 SiltyClay

1 clayeysilt
1 ClayeysSilt

4 ClayeySilt
7 ClayeysSilt

1 site
1 sit
1 SiltyClay

4 silt
| Clayeysilt

1 silt

1 silt
] silt

oTTOETTTET

Clayey Silt
Clay
Clay

Sand
Sandy Silt
Silt

Silt

Sandy Silt

Silt
Clayey Silt

Clayey Silt

Silt
Clayey Silt

Clayey Silt
Clayey Silt

Sand

Gravelly Sand
Undefined

Max Depth: 18.400 m / 60.37 ft File: 16-56062_CP14.COR

Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Zones

Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq) © AssumedUeq <] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135849m E: 593238m

Page No: 1 of 1

<{ Dissipation, Ueqnotachieved
The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Hydrostatic Line

Base: Log of CPT-14 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-14
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-14




Murray E[gi eers

Job No: 16-56062

Date: 09:08:16 10:18

Site: Santa Clara, CA

Sounding: CPT-15
Cone: 443:T1500F15U500

qt (tsf)

0 100 200 0.00 1.25 2.50

fs (tsf)

Rf (%)

0 5

10

u (psi)

0 100 200

30

50

Depth (feet)

60

70

80

90

Target Depth

100

o

Target Depth

Target Depth

Target Depth

1 SiltySand/Sand
Silt

1 Clay

1 sittyciay
Clayey Silt

71 Clay

4 SiltyClay

siwg &y

1 silt

| SiltySand/sand
Sandy Silt

| Clayey Silt

Silt
] SiltySand/Sand
Silty Sand/Sand
- ClayeysSilt
1 ClayeysSilt

1 ClayeysSilt
1 sit
4 ClayeySilt
Silty Clay
Clayey Silt
Silt
Sandy Silt
7 ClayeysSilt
4 silt

Silt

Silt

- ClayeysSilt
| ciayeysit
] Ssand

Gravelly Sand
Sand

Silt
1 ClayeysSilt
Silt
Clayey Silt
1 Clayeysilt
Silt
7 ClayeysSilt
1 ciayeysilt
Clayey Silt

| Sandysilt
Silty Sand/Sand
Clay

4 silt
- ClayeysSilt
] SiltySand/Sand
(silﬁyey Silt
i

1 silt
- ClayeysSilt

Max Depth: 28.850 m / 94.65 ft
Depth Inc: 0.050 m / 0.164 ft
Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq)

File: 16-56062_CP15.COR

Unit Wt: SBT Zones

© AssumedUeq

<] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135854m E: 593220m

Page No: 1 of 1

<{ Dissipation, Ueqnotachieved

Hydrostatic Line

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-15 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-15
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-15




Job No: 16-56062

Murray E[gi@ers Date: 09:08:16 11:19

Site: Santa Clara, CA

Sounding: CPT-16

Cone: 443:T1500F15U500

qt (tsf) fs (tsf) Rf (%)
0 100 200 0.00 1.25 2.50 0 5

10

u (psi)

0 100 200
I PR

50 .

Depth (feet)

70 .

80| i

1

) .

Target Depth

TargetDepth ] TargetDepth

1004

Target Depth

Silty Sand/Sand
1 S\Ilty

1 Clay
{ siityclay
4 ClayeysSilt
Silty Clay
Clayey Silt
9 SiltyClay
] Clay
Silty Clay
1 sngc|a¥
4 ClayeySilt
Sandy Silt
| SiltySand/Sand
Silt
1 ayeysin
ayey Sil
1 S\I(y 4
] Clayeysilt
Sand
Silt
1 shva
ilty Clay
7 Silgsan}élsand
1 Shyeysi
| Clayeysilt
Sand
Silty Sand/Sand
- ClayeysSilt
4 ClayeysSilt
Silt
1 sitt

4 Sand
Gravelly Sand
Sand

1 Silt

1 sit

7 ClayeysSilt

7| GravellySand
Sand

Sandy Silt
1 silt
1 Silt
] silt

4 siit
Sandy Silt

] silt

4 ClayeysSilt

] GravellySand

] Gravelly Sand
Sand

—| SandySilt

7 SandysSilt

1 sitt

7 SandysSilt

] SandysSilt

Silt

Clayey Silt
4 SandySilt

Max Depth: 28.800 m / 94.49 ft File: 16-56062_CP16.COR

Depth Inc: 0.050 m / 0.164 ft Unit Wt: SBT Zones

Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq) © AssumedUeq <] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135848m E: 593160m

Page No: 1 of 1

<{ Dissipation, Ueqnotachieved

Hydrostatic Line

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Base: Log of CPT-16 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-16
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-16
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60

70
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90

100

Murray E[gi eers

Job No: 16-56062

Date: 09:08:16 12:23

Site: Santa Clara, CA

Sounding: CPT-17

Cone: 443:T1500F15U500

qt (tsf)
0 100
!

0.00

fs (tsf)
1.25

2.50

0

Rf (%)
5

10

u (psi)

0 100 200
[ PR

0

SBT

6
T

12

50%

T

|

Target Depth

TargetDepth

Target Depth

'IJarget Depth

- Silty Sand/Sand
] Silty Clay
Clayey Silt

7 sityClay
4 SiltyClay

4 SiltyClay
9 SiltyClay
- ClayeysSilt

1 Shyeysic
ayey Si

7 S\Ilyy

4 Ssand

4 silt
| Sandysilt
| Ssilt
] ClayeysSilt

1 silt

4 Silt
Sandy Silt

7 Stiff Fine Grained
Sand

4 SandysSilt
Sand

1 sana

7 SiltyClay
4 silt

| ClayeysSilt

1 silt

4 ClayeySilt

| Ssand
Gravelly Sand
Silt

1 silt
4 SandySilt

7 sandysilt

] ClayeysSilt

Silty Clay
Silty Clay
Silty Clay

Silty Clay

Sensitive Fines
Silt

Silty Clay
It

Gravelly Sand
Silty Sand/Sand

Silt
Clayey Silt
S\Ily 4

Gravelly Sand

Silt
Silty Clay
S\Ily "

Clayey Silt

Silt

Silt
Sandy Silt

Clayey Silt

Silt
Sandy Silt

Max Depth: 28.700 m / 94.16 ft
Depth Inc: 0.050 m / 0.164 ft

Avg Int: Every Point

O Equilibrium Pore Pressure (Ueq)

File: 16-56062_CP17.COR

Unit Wt: SBT Zones

© AssumedUeq

<] Dissipation, Ueqachieved

SBT: Robertson and Campanella, 1986
Coords: UTM 10N N: 4135844m E: 593138m

Page No: 1 of 1

<{ Dissipation, Ueqnotachieved
The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Hydrostatic Line

Base: Log of CPT-17 produced by CPT-Pro (Version 5.42). Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986

(see Figure C-18, Key to Soil Behavior Types).

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET LOG OF CPT-17
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-17




1000

100

Cone Bearing (bar), gt

0 1 2 3 4 5 6 8
Friction Ratio (%), Rf

Zone qt/N  Soil Behavior Type
1 B 2 sensitive fine grained
2 m 1 organic material
3 H 1 clay
4 m 15 silty clay to clay
5 m 2 clayey silt to silty clay
6 m 25 sandy silt to clayey silt
/7 ®m 3 silty sand to sandy silt
8 4 sand to silty sand
9 m 5 sand
10 = 6 gravelly sand to sand
11 1 very stiff fine grained *
12 p 2 sand to clayey sand *

* overconsolidated or cemented
Source: Robertson and Campanella, 1986
VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET B AT
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-18




Job No: 16-56062

Client: Murray Engineers
Project: Vantage

Start Date: 06-Sep-2016

End Date: 08-Sep-2016

CPTu PORE PRESSURE DISSIPATION SUMMARY

Test Estimated Calculated
Sounding ID File Name Cone Azrea Duration Depth Equilibrium Pore Phreatic
(cm?) (s) () Pressur'e Ueq Surface

(psi) (ft)
CPT-01 16-56062_CPO1 15 325 40.19 16.6 1.9
CPT-02 16-56062_CP02 15 400 47.57 19.7 2.1
CPT-03 16-56062_CP03 15 105 85.63 Not Achieved
CPT-04 16-56062_CP04 15 300 43.80 16.1 6.7
CPT-05 16-56062_CPO0O5 15 300 50.52 20.2 4.0
CPT-06 16-56062_CP06 15 1270 1.80 0.0
CPT-06 16-56062_CP06 15 400 48.6 Not Achieved
CPT-07 16-56062_CP07 15 300 75.3 324 0.5
CPT-08 16-56062_CPO08 15 300 73.7 31.3 1.5
CPT-10 16-56062_CP10 15 310 16.2 4.6 5.9
CPT-12 16-56062_CP12 15 300 40.8 17.7
CPT-13 16-56062_CP13 15 300 52.8 22.3 1.4
CPT-14 16-56062_CP14 15 300 57.7 23.6 3.2
CPT-16 16-56062_CP16 15 360 49.7 19.3 5.2
CPT-17 16-56062_CP17 15 315 53.1 20.5 5.9

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET DISSIPATION TEST SUMMARY
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE C-19




APPENDIX D

LABORATORY TESTS

Samples from the subsurface exploration were selected for tests to establish the physical and engineering

properties of the soils. The tests performed are briefly described below.

The natural moisture content was established on most samples and dry density on selected samples
recovered from the borings. The samples were initially trimmed to obtain volume and wet weight
measurements and subsequently dried in accordance with ASTM D2216. After drying, the weight of each
sample was obtained to determine the moisture content and dry density representative of field conditions
and time the samples were collected. The results are presented on the boring logs at the appropriate

sample depths.

The Atterberg Limits were determined on five samples in accordance with ASTM D 4318. The Atterberg
Limits are the moisture content within which the soil is workable or plastic. The results of this testing are
presented as Figure D-1 and on the boring logs at the appropriate sample depths. In addition, the
amount of silt and clay sized material present was determined on seventeen samples in accordance with

ASTM D1140. The results are presented on the boring logs at the appropriate sample depths.

Consolidation testing was performed by Cooper Testing Laboratory on two samples in accordance with

ASTM D2435 and the results of this testing are presented as Figures D-2 and D-3.

Direct shear strength testing was performed by Cooper Testing Laboratory on one sample in accordance
with ASTM D3080m. This test measures the angle of internal friction (phi) and cohesion (C) of the soil.
The results of this test are presented in Figure D-4 and on the boring logs, at the appropriate sample

depths.

Unconsolidated-Undrained Triaxial testing was performed by Cooper Testing Laboratory on four samples
in accordance with ASTM D2850. This test measures the undrained shear strength (Su) of the soil. The
results of this test are presented in Figures D-6 and D-7 and on the boring logs, at the appropriate sample
depths.

Corrosivity testing was performed by Cooper Testing Laboratory on one sample in accordance with
ASTM G57, D4327, G51, G200, Acetate paper, and D2216. The testing included an evaluation of

resistivity, chloride, sulfate, pH, Redox, and sulfide. The results of these tests are presented as Figure D-7.

An R-Value test was performed by Cooper Testing Laboratory and the results are presented as Figure
D-8.

&




LITUID AND PLASTIC LIMITS TEST REPORT

651, 725, 825 MATHEW STREET
SANTA CLARA, CALIFORNIA

60 / L/
Dashed line indicates the approlimate
upper limit boundary for natural soils —
50 _ /
/ ose/
o
| R /
40 - /
x /
L J
[a] %
Z S/
: /
c % )4 r
= e Y
%) /A
<
o %
Vv
20 XS /
/ o
Y, o /
10 v /
/ Vs /| MLoroL MH or OH
|
0 1
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LICUID PLASTICIT(]
SimMBOL SOURCE NO. CONTENT LIMIT LIMIT INDE(] uscs
mad MmO mad ma
) Boring 1 1 1-2.5 25.7 22 49 27 CL/CH
[ | Boring 1 2 2.5-4 35.1 26 69 43 CH
A Boring 1 3 13.5-15 26.0 15 41 26 CL
. Boring 2 1 24.5-26 18.6 16 20 4 CL/ML.
v Boring 4 1 18.5-20 222 17 27 10 CL
VANTAGE DATA CENTER

LIQUID & PLASTIC
LIMITS TEST REPORT

PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE D-1




Consolidation Test

ASTM D2435
Job No.: 560-193 Boring: B-8 Run By: MD
Client: Murray Engineers Sample: Reduced: PJ
Project: 651 Mathew - 2630-1 Depth, ft.: 24-27(Tip-2") Checked: PJ/DC
Soil Type:  Greenish Gray Clayey SAND Date: 10/12/2016
Strain-Log-P Curve
0.0
] 0.*\&
] ™N
20 ] \\
40 | \
6.0 | \\
8.0 | \
£ 100 - \
E p
a \
120 | \
14.0 | \\
16.0
] ~— \
\“~~~. \
| -\.'\§
18.0 1 = H
20.0
10 100 1000 10000 100000
Effective Stress, psf
Assumed Gs 2.7 Initial Final Remarks:
Moisture %: 24.7 17.1
Dry Density, pcf: 97.6 115.2
Void Ratio: 0.728 0.463
% Saturation: 91.7 100.0
VANTAGE DATA CENTER CONSOLIDATION
651, 725, 825 MATHEW STREET TEST RESULTS
SANTA CLARA, CALIFORNIA B-8, 24-27 FEET BGS
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE D-2




Consolidation Test

ASTM D2435
Job No.: 560-193 Boring: B-6 Run By: MD
Client: Murray Engineers Sample: Reduced: PJ
Project: 651 Mathew - 2630-1 Depth, ft.: 8.5-11(Tip-7") Checked: PJ/DC
Soil Type:  Olive Sandy CLAY/ Clayey SAND Date: 10/18/2016
Strain-Log-P Curve
0.0 -—
‘\~~~K
2.0 |
4.0 |
_ \
6.0 1 \\
8.0 |
& ] Qk
£ 100 \:
g M
12.0 1
N
N
14.0 | N \ \
| < \
16.0 | \.\
\\\\ \
18.0 1 o~
20.0 A
10 100 1000 10000 100000
Effective Stress, psf
Assumed Gs 2.7 Initial Final _[|Remarks: Rebound-reload loop performed with 2 points on the virgin
Moisture %: 21.7 17.4 curve per clients instructions.
Dry Density, pcf: 101.1 114.6
Void Ratio: 0.668 0.471
% Saturation: 87.7 100.0
VANTAGE DATA CENTER CONSOLIDATION
651, 725, 825 MATHEW STREET TEST RESULT'S
SANTA CLARA, CALIFORNIA B-6, 8.5-11 FEET BGS
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE D-3




Consolidated Undrained Direct Shear

(ASTM D3080M)

CTL Job #: 560-193 Project #: 2630-1 By: MD
Client: Murray Engineering, Inc Date: 10/4/2016 Checked: PJ
Project Name: 651 Mathew Remolding Info:
Specimen Data Phi (deg) 14.5 Ult. Phi (deg)
1 2 3 4 . i
Boring:| _ B6 B6 B6 Coresion(psh | 1200 Ut Goneston (psh
Sample:
Depth (ft): 4.5-6 4.5-6 4.56 Shear Stress vs. Deformation
Visual| Black CLAY w/ [ Black CLAY w/ | Black CLAY w/ S
Description:| ~ Sand Sand Sand 2500 o Sample 2
ey Sample 3
/M ==p¢==Sample 4
Normal Load (psh)| 1100 200 4400 2000
Dry Mass of Specimen @)] 716 73.0 74.3 ™
Initial Height (in)] __ 1.01 1.00 1.01 - f "~
Initial Diameter (in)]  1.90 1.90 1.90 8 1500 ,...._N\
Initial Void Ratio|  0.818 0.774 0.758 8 \'\
Initial Moisture (%)]  26.0 242 23.6 3 \\
Initial Wet Density (pcf) 121.2 122.4 122.9 8 1000 \
Initial Dry Density (pcf) 96.2 98.5 99.4 @ N
Initial Saturation (%) 89.0 87.5 87.2
AHeight Consol (in)|  0.0030 0.0190 0.0385 500
At Test Void Ratio 0.812 0.740 0.691
At Test Moisture (%) 27.6 254 24.3
At Test Wet Density (pcf) 123.2 126.1 128.6
At Test Dry Density (ocf) | 96.5 100.5 1034 o a0 100 150 200 20 300
At Test Saturation (%) 95.1 96.2 98.4 _
Deformation (%)
Strain Rate (%/min) 1.4 1.4 1.4
Strengths Picked at Peak Peak Peak
Shear Stress (psf) 1476 1746 2272
AHeight (in) at Peak Shear Stress vs. Normal Load
Ultimate Stress (psf) o Peak
8000 Shear Stress
------- Ult. Stress
Change in Height ®m  Utimate
0.0000 —t— Sample 1 jm
o Sample2 6000
0.2000 ——a— sample3 | | -
e Sample 4 Q:
- 0.4000 g_: 4000
= ©
S 0.6000 2
8 ’ — —
% 0.8000 2000
1.0000
1.2000 0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 0 2000 4000 6000 8000
Deformation (%) Normal Load, psf
Remarks:{*DS-CU* A fully undrained condition may not be attained in this test. AH is not measured during undrained
direct shear tests.
©

VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET
SANTA CLARA, CALIFORNIA

DIRECT SHEAR TEST
DATA, BORING B-6
4.5-6 FEET

PROJECT NO. 2630-1R1

NOVEMBER 2016

FIGURE D-4




Unconsolidated-Undrained Triaxial Test
ASTM D2850
6.0
B |
& 3.0
&
2
w -
0.0 ‘
0.0 3.0 6.0 9.0 12.0
Total Normal Stress, ksf
Sample 1 1 Sampl; Data - -
Stress-Strain Curves Sample 2 Moisture %|  25.2 19.6 29.0 220
—a— Sample 3
Dry Den,pcf 99.7 106.7 92.1 104.4
= Sample 4 Void Ratio| 0.691 0.580 0.829 0.615
4.50 Saturation %|  98.3 91.1 95.0 97.3
Height in 5.74 5.02 5.02 5.00
4.00 Diameter in 242 242 2.42 2.42
Cell psi 20.9 13.9 13.9 34.7
L,
’l"“' Strain % 15.00 15.00 9.07 15.00
3.50 g Deviator, kst | 1.608 3.664 3.777 3.081
/ b Rate %/min|  1.00 1.00 1.00 1.00
3.00 in/min 0057  0.050  0.050  0.050
- r'f Job No.: |560-193a
% Client: Murray Engineers
g 250 1 Project: [651 Mathew - 2630-1
o Boring: B-1 B-3 B-4 B-9
2 2.00 | Sample:
3 - Depthft: | 24-251 | 135-15 | 8.5-10 | 455-47
e o Visual Soil Description
1.50 ~ Sample #
/ 1 Gray Sandy CLAY
1.00 2 Olive Sandy CLAY
3 Dark Gray CLAY w/ Sand
4 Olive Sandy CLAY
0.50 V Remarks:
0.00 ¥
0.0 6.0 12.0 18.0 24.0
Strain, %
Note: Strengths are picked at the peak deviator stress or 15% strain
which ever occurs first per ASTM D2850.
VANTAGE DATA CENTER UNCONSOLIDATED
651, 725, 825 MATHEW STREET UNDRAINED
SANTA CLARA, CALIFORNIA TRIAXIAL TESTS A
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE D-5




Unconsolidated-Undrained Triaxial Test

ASTM D2850
4.0
g
& 2.0
]
2
7]
0.0
0.0 2.0 4.0 6.0 8.0
Total Normal Stress, ksf
Sample 1 1 Sampl; Data - -
Stress-Strain Curves —=—Sample 2 Moisture %] 231
Sample 3 Dry Den,pcf| 102.3
—>— Sample 4 Void Ratio| 0.648
2.50 Saturation % 96.3
Height in 4.99
Diameter in 2.42
Cell psi 34.6
Strain % 15.00
2.00
/"‘" Deviator, ksf| 1.860
Rate %/min 1.00
in/min 0.050
“ Job No.: [560-193
o %0 / Client: Murray Engineers
8 Project: (651 Mathew - 2630-1
o Boring: B-9
2 Sample:
E: 1.00 Depth ft: 63.5-65
Visual Soil Description
Sample #
1 Bluish Gray Sandy CLAY
2
0.50 { 3
4
Remarks:
0.00
0.0 6.0 12.0 18.0 24.0
Strain, %
Note: Strengths are picked at the peak deviator stress or 15% strain
which ever occurs first per ASTM D2850.
VANTAGE DATA CENTER UNCONSOLIDATED
651, 725, 825 MATHEW STREET UNDRAINED
SANTA CLARA, CALIFORNIA TRIAXIAL TESTS B
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE D-6




Corrosivity Test Summary

CTL#  560-193

Client:  Murray Engineers

Remarks:

Date: 9/30/2016 Tested By: PJ
Project: 651 Mathew

Checked:

PJ

Proj. No: 2630-1

Sample Location or ID Resistivity @ 15.5 °C (Ohm-cm) Chloride Sulfate pH ORP Moisture
Boring |Sample, No.| Depth, ft. As Rec. Minimum Saturated mg/kg mg/kg % (Redox) At Test Soil Visual Description
Dry Wt. Dry Wt. Dry Wit. mv %
ASTM G57 Cal 643 ASTM G57 | Cal 422-mod. [Cal 417-mod.|Cal 417-mod.| Cal 643 SM 2580B [ASTM D2216
B-8 Bulk 0-4 884 - 27 533 0.0533 7.8 29.3 Dark Brown CLAY w/ Sand
VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET CORROSIVITY TEST SUMMARY
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE D-7




R-value Test Report (caitrans 301)

Job No.: 560-193 Date: 09/29/16 |Initial Moisture, 13.0
Client: Murray Engineers Tested PJ
Project: 2630-1 Reduced RU R-value <5
Sample B-8;Bulk @ 0-4' Checked DC Expansion of
Soil Type: Dark Brown Sandy CLAY Pressure P
Specimen Number A B C D Remarks:
Exudation Pressure, psi 741 Soil extruded from the mold giving a false
Prepaired Weight, grams 1200 exudation pressure. Per Caltrans, the R-
Final Water Added, grams/cc 68 Value test was terminated and an R-Value of
Weight of Soil & Mold, grams 3171 less than 5 was reported.
Weight of Mold, grams 2098
Height After Compaction, in. 2.56
Moisture Content, % 19.4
Dry Density, pcf 106.5
Expansion Pressure, psf 82
Stabilometer @ 1000
Stabilometer @ 2000 114
Turns Displacement 3.10
R-value 26
100 & R-value r 1000
mExpansion Pressure, psf ||
90 — 900
80 800
70 700
[7]
(X
60 600 O
© ?
=] [7/]
® 50 500 @
? 1 i o
[0 c
40 400 -9
c
1]
3
30 - 300 X%
b4
20 200
10 5 100
0 0
0 100 200 300 400 500 600 700 800
Exudation Pressure, psi
VANTAGE DATA CENTER
651, 725, 825 MATHEW STREET TESI”}:‘STIAJII\;IIIJV]IEARY
SANTA CLARA, CALIFORNIA
PROJECT NO. 2630-1R1 NOVEMBER 2016 FIGURE D-8




APPENDIX E

SUMMARY OF LIQUEFACTION ANALYSES

MURRAY
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-01
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-01
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Input parameters and analysis data
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Peak ground acceleration: 0.50

Depth to water table (insitu): 5.00 ft

w

o

Depth (ft)

=}
((=]

¥
=
)
[]
Ll
-
-
-
.
.
.
-
)
.
i

0 0.5 1
Factor of safety

Liquefaction analysis overall plots
FS Plot

1.5

Depth to water table (erthqg.): 5.00 ft
Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

3

2.60

Based on SBT
No

N/A

2

LPI

Depth (ft)

0 5 10

15 20

Liquefaction potential

Fill weight:

Transition detect. applied:
K, applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

N/A

Yes

Yes

Sands only
No

N/A

Depth (ft)

Vertical settlements

10

15

20

25

30

w
w1

N
o

N
w1

Depth (ft)

w1
o
N

w1
w1

[o)])
o

65

70

75

80

85

90

o -

05 1 15 2
Settlement (in)

2.5

F.S. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liquefy

|
|
0
|
]

Lateral displacements

10

15

20

25

30

w
w1

Y
o

Py
w1

w1
o

w1
vl

o)}
o

65

70

75

80

85

90

0
Displacement (in)

LPI color scheme
[l Very high risk
[] High risk

[] Low risk
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-02
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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] geometry
U L L L L RN WL BN SR BN SR Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-02
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 5.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.90 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.50 Use fill: No Limit depth applied: No
Depth to water table (insitu): 5.00 ft Fill height: N/A Limit depth: N/A
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-03
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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] geometry
U L L L L RN WL BN SR BN SR Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-03
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-04
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-04
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-05
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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U L L L L RN WL BN SR BN SR Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-05
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-06

Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-06
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-07
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn ,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Murray Engineers, Inc. CPT name: CPT-07

Liquefaction analysis overall plots
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Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes . Very likely to liquefy |:| High risk
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-08
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-08

CRR plot

A 4

[

uring earthq

10

15

20

25

30

35

40

45

50

Depth (ft)

55

60

65

70

75

80

85

90

Input parameters and analysis data

NCEER (1998)
NCEER (1998)
Based on Ic value
7.90

0.50

Analysis method:

Fines correction method:

Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:
Depth to water table (insitu): 5.00 ft

0.2
CRR & CSR

0.4

Liquefaction analysis overall plots

FS Plot

.

o

Depth (ft)

.
_
-
)
.
A
.
.
.
.
i
.
-
.
-

_N

0 0.5 1 1.5
Factor of safety

Depth to water table (erthqg.): 5.00 ft
Average results interval: 3
Ic cut-off value: 2.60
Unit weight calculation: Based on SBT
Use fill: No
Fill height: N/A

2

LPI

Depth (ft)
N

0 5 10

15 20

Liquefaction potential

Fill weight:

Transition detect. applied:
K, applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

N/A

Yes

Yes

Sands only
No

N/A

Depth (ft)

Vertical settlements

10

15

25

30

35

Depth (ft)

55

60

65

75 __J

80

85

90

o -

0.5 1 1.5
Settlement (in)

F.S. color scheme

. Almost certain it will liquefy

. Very likely to liquefy

|:| Liquefaction and no lig. are equally likely
] unlike to liquefy

B Aimost certain it will not liquefy

Lateral displacements

10

15

20

25

30

w
w1

Y
o

Py
w1

w1
o

w1
vl

o)}
o

65

70

75

80

85

90

0
Displacement (in)

LPI color scheme
[l Very high risk
[] High risk

[] Low risk

CLig v.1.7.6.49 - CPT Liquefaction Assessment Software - Report created on: 11/1/2016, 11:54:24 AM
Project file: C:\Users\soiluser\Desktop\Vantage_CPT Data\Vantage Data Centers.clq

16



GeolLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-09
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
= —
5 ? 5 ‘ 5 h 4 ” I
< ‘ During eart ﬂ
10 10 ‘ 10
15 15 g - 15 I
C_ 23 =
20 207 [ 20 |
r_3 — =
25 L 25 ‘ 25 I
30 é 30 { { ‘ 30
r i
35 > 35 _ | 35 ||
P ——
40 40 ‘ 40 ]
) | o i
2 50— 50 T 50 !
55+ 55 ‘ 55 I
60 60 | 60 I
65 65 r;;h_ R 65 I
_—
70 = 70 5 } 70
— . =l l
75 ¢ 75 = 75 I
80 80 5 80 I
85 85 85
—— \b- | I
90 — 90 £ < | 90 i
’———-’-—-— -
I T T T S e e e e e e e | T T T
200 400 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
gt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =7'/2, sigma’'=1 atm base curve Summary of liquefaction potential
0.8 1 1 1 | 1 1 1 1 1 1 | 1 1 1 1,000_ ! ! | I S I B | ! | | |||||_
] Liquefaction - 3 E
0.71 i g ] i
] & L
] ¢ o0 & woefe q ]
0.6 * e e . oz - S oo 3
— ] ¢/ i s ] 3
* i ) . L
[ L = C
(%)) T | 5 T L
O 05 (3 Q 7 -
% ] % oo S - L
o ] / r e
=} 3 =
~ ]
& 0.4 ]
013 ] / : E 105 E_
) T — . »
%] E - o ] u
=2 03 // L £ ] -
[} ] - S
> k =2 ] 3
(@) 4 L
0.2 // i
1 / r 1 T T T T TTT] T T T T T 77T
] - 0.1 1 10
0.1 r Normalized friction ratio (%)
_‘_,_,..-—"'"""# L Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liq uefaction | Zone Ay: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
U L L L L RN WL BN SR BN SR Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-09
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-10
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-10
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value

Earthquake magnitude M,;:  7.90
Peak ground acceleration: 0.50
Depth to water table (insitu): 5.00 ft

Liquefaction analysis overall plots
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-11
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-11
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Input parameters and analysis data

NCEER (1998)
NCEER (1998)
Based on Ic value

Analysis method:
Fines correction method:
Points to test:

Earthquake magnitude M,,

Peak ground acceleration:

Depth to water table (insitu): 5.00 ft

Liquefaction analysis overall plots
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Depth to water table (erthqg.): 5.00 ft
Average results interval: 3
Ic cut-off value: 2.60
Unit weight calculation: Based on SBT
Use fill: No
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage
CPT file : CPT-12
Input parameters and

Data Centers

analysis data

Location : 652-725 Mathew Street, SC

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-12
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value

Earthquake magnitude M,;:  7.90
Peak ground acceleration: 0.50
Depth to water table (insitu): 5.00 ft

Liquefaction analysis overall plots
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Depth to water table (erthqg.): 5.00 ft
Average results interval: 3
Ic cut-off value: 2.60
Unit weight calculation: Based on SBT
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers
CPT file : CPT-13
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft
Points to test: Based on Ic value  Average results interval: 3
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60

Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT
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Location : 652-725 Mathew Street, SC

Use fill: No Clay like behavior
Fill height: N/A applied: Sands only
Fill weight: N/A Limit depth applied: No
Trans. detect. applied: Yes Limit depth: N/A
K, applied: Yes MSF method: Method based
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Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone Ay: Cyclic liquefaction and strength loss likely depending on loading and ground

geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-13
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers Location : 652-725 Mathew Street, SC
CPT file : CPT-14
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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This software is licensed to: Murray Engineers, Inc.

CPT name: CPT-14

Liquefaction analysis overall plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthqg.): 5.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.90 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.50 Use fill: No Limit depth applied: No
Depth to water table (insitu): 5.00 ft Fill height: N/A Limit depth: N/A
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LIQUEFACTION ANALYSIS REPORT

Project title : Vantage Data Centers
CPT file : CPT-15
Input parameters and analysis data

Location : 652-725 Mathew Street, SC

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.50 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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16-inch Auger Cast Concrete Pile - Free Head
Lateral Pile Deflection (inches)
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16-inch Auger Cast Concrete Pile - Free Head

Bending Moment (in-kips)
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16-inch Auger Cast Concrete Pile - Free Head

Shear Force (Kips)
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16-inch Auger Cast Concrete Pile - Fixed Head

Lateral Pile Deflection (inches)

0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

0.3

-0.05 0 0.05 0.1

-0.1
errrrr

| | | | | | | | | | |
e e e e e e e e e O e s

S

(4 14 0€ GE oy 1% 0S SS9 09

() ydag



16-inch Auger Cast Concrete Pile - Fixed Head

Bending Moment (in-kips)
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16-inch Auger Cast Concrete Pile - Fixed Head

Shear Force (Kips)
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18-inch Auger Cast Concrete Pile - Free Head

Lateral Pile Deflection (inches)
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18-inch Auger Cast Concrete Pile - Free Head

Bending Moment (in-kips)
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18-inch Auger Cast Concrete Pile - Free Head
Shear Force (Kips)
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18-inch Auger Cast Concrete Pile - Fixed Head

Lateral Pile Deflection (inches)
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18-inch Auger Cast Concrete Pile - Fixed Head

Bending Moment (in-kips)
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18-inch Auger Cast Concrete Pile - Fixed Head

Shear Force (Kips)
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14-inch Prestressed Concrete Pile - Free Head

Lateral Pile Deflection (inches)
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14-inch Prestressed Concrete Pile - Free Head

Bending Moment (in-kips)
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14-inch Prestressed Concrete Pile - Free Head

Shear Force (Kips)

L\L\F\F\ﬁ\L\F\FL\\"\F\FL\L\H\,rL\L\F\ﬂr\,\L\%\F\W\L\%\FL\L,\%\,!L\L\H\f\,\p\%\ﬂrL\L\%\F\ﬁ\p\h\,\\,\p,\h\,\\,\p\,ﬁ\,\\,\p\h\
S o1 ST 0z sz og g€ or st 05 55 09

() ydag

-20
S



14-inch Prestressed Concrete Pile - Fixed Head
Lateral Pile Deflection (inches)
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14-inch Prestressed Concrete Pile - Fixed Head

Bending Moment (in-kips)
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14-inch Prestressed Concrete Pile - Fixed Head

Shear Force (Kips)

50

15 20 25 30 35

10

-15 -10

-20
A e e e e e e e e e e B e

CrTTTTO7171m T

S

()

qT

(4

14

() ydag

0€

GE

oy

1%

0S

| | | | | | | | | |
o e e e S B R

SS9

Y N P O
09



16-inch Prestressed Concrete Pile - Free Head

Lateral Pile Deflection (inches)
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16-inch Prestressed Concrete Pile - Free Head

Bending Moment (in-kips)
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16-inch Prestressed Concrete Pile - Free Head

Shear Force (Kips)
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16-inch Prestressed Concrete Pile - Fixed Head

Bending Moment (in-kips)
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16-inch Prestressed Concrete Pile - Fixed Head

Shear Force (Kips)
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ROSENDIN

< ELECTRIC Larry Hollis

Arizona

880 Mabury Rd.
San Jose, CA 95133
T:408.793.5056
F: 408.808.1932

AHEAD OF THE CURRENT™

www.rosendin.com

September 14, 2016

Nick Steketee

DPR Construction

1450 Veteran’s Blvd.
Redwood City, CA 94063

The following load projections are for the proposed Vantage McLaren Data Center
located at Mathews Street in Santa Clara, CA. This will be a completely new facility
constructed in phases on a greenfield site.

The new Vantage data center will consist of four phases. Phase 1 will be a new 1I5MW IT
data center, Phase 2 will be a new 12MW IT addition to Phase 1. Phase 3 will be a new
15MW IT data center and Phase 4 will be a 12MW IT addition to Phase 3.

The mechanical contractor has projected peak PUE of -1.5 for this facility. Therefore,
the average projected mechanical peak load and IT load combined would be as follows:

Phase 1: 15MW IT Phase 3: 1ISMW IT
7MW Mechanical 7MW Mechanical
22MW Total 22MW Total
Phase 2: 12MW IT Phase 4: 12MW IT
5MW Mechanical 5MW Mechanical
17MW Total 17MW Total

The total projected demand for entire facility will be 76.0 MW.

California Maryland Nevada Oregon Texas

Virginia



Rosendin Electric
Page 2 of 3

The load profiles below represent a typical Vantage data center. The initial load in each
datahall would start at zero then reaching a maximum demand after the datahall has
been populated with its equipment. Construction is scheduled to be finished by
October 1, 2018 with each additional phase one year in succession.

Phase 1 Estimated Electrical Consumption
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Phase 2 Estimated Electrical Consumption
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Rosendin Electric
Page 3 of 3

Phase 3 Estimated Electrical Consumption
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Phase 4 Estimated Electrical Consumption
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Exact load profile predictions are difficult. Actual datahall demands vary greatly depending on
the requirements of each client. They determine the maximum load per datahall. The load
profile presented in this letter represents those clients who utilize the maximum amount of
resources available to them in the shortest possible time frame.

Sincerely,

Larry Hollis
Rosendin Electric

Arizona California Maryland Nevada Oregon Texas

Virginia



PHASE | ENVIRONMENTAL
SITE ASSESSMENT

651, 705-795, and
825 Mathew Street
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JuIy 22, 2016

TRC Project No: 260770.0000.0000
Prepared By:
Prepared For: TRC Solutions, Inc.
Vantage Data Centers 2300 Clayton Road, Suite 610
2820 Northwestern Parkway Concord, CA, 94520
Santa Clara, CA 95051 T: (925) 688-2476
F: (925) 688-0388

AL QIR

Glenn S. Young, PG, LEED AP Jacob Zepeda
Senior Project Manager Project Geologist
TRC Environmental Professional
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Phase | Environmental Site Assessment Report
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EXECUTIVE SUMMARY

Subject to the qualifications and limitations stated in Section 1 of this report, TRC
Engineers, Inc. (TRC) was retained by Vantage Data Centers (also known as “Client” or
“User”) to perform a Phase | Environmental Site Assessment (ESA) of the facility located at
651, 705-795, and 825 Mathew Street in Santa Clara, Santa Clara County, California
(herein referred to as the “Site”). TRC’s assessment included soil and groundwater
sampling and was conducted in connection with the Client's interest in purchase and
redevelopment of the Site. The Phase | ESA described in this report was performed in
accordance with the scope and limitations of the American Society of Testing and Materials
Practice £ 1527-13 Standard Practice for Environmental Site Assessments: Phase |/
Environmental Site Assessment Process (ASTM E 1527-13). Limiting conditions and/or
deviations from the ASTM E 1527-13 standard are described in Sections 1.3 and 7.5 of
this report.

The Site encompasses approximately 8.9-acre of land at 651, 705-795, and 825 Mathew
Street, including a former railroad spur along the northern property line. The Site is
currently owned by Triad Investments and Diana Land Company Ltd. Site activities include
fruit manufacturing, auto storage, a limousine service parking/storage, and furniture storage.

As a result of the Phase | ESA, including but not limited to our visual observation of the
Site; review of historical information, environmental databases, and information provided by
the User; soil and groundwater sampling; interviews with current Site representative(s); and
TRC’s professional judgment, the following recognized environmental conditions (RECs),
controlled  recognized  environmental  conditions (CRECs), historical  recognized
environmental condition (HREC), and de minimis conditions associated with the Site, as
defined by the ASTM E 1527-13 standard, were identified:

REC No. 1

Except for relatively low concentrations of PNAs detected in two samples, analyses on soil
samples collected from the Site detected no chemical concentrations exceeding residential,
commercial, or construction worker screening criteria. The detected PNA concentrations
were identified in soil samples collected from Borings B-11 and B-12 located in the former
railroad track alignment. Although the detected PNA concentrations do not exceed
respective commercial or construction worker screening criteria, some residual PNA
concentrations in soil exceed residential screening criteria and are therefore considered a
REC. In the event that future development plans involve residential land uses, these
residual PNA concentrations should be further evaluated.

CREC No. 1

Historical documents indicate that the property at 651 Mathew Street was formerly a LUST
closure Site, dating back to the removal of the 2,000-gallon diesel UST in 1992 and




Phase | Environmental Site Assessment Report
651,705-795, and 825 Mathew Street, Santa Clara, CA July 22, 2016

replaced with a fiberglass walled UST, and then subsequently removed in 2005. The Site
received closure from the SCVWD LOP in 2005, after removal of the tank and soil,
including 400 gallons of diesel fuel impacted groundwater. Closure documents from
GeoTracker indicated that minor residual petroleum hydrocarbon contamination remains in
groundwater (84 parts per billion) at the site. The 2005 closure letter indicated that “7he
County and the appropriate planning and building department shall be notified prior to any
changes in land use, grading activities, excavation, and installation of water wells.” This
notification requirement to a regulatory agency is considered to be a CREC.

HREC No. 1

Historical documents indicate that the Site was formerly a LUST closure Site at 725
Mathew Street, dating back to the removal of two 3,000-gallon gasoline USTs and one
4,000-gallon heating oil UST in 1993, including 200 cubic yards of soil from the heating
oil UST pit. The Site received closure from the SCVYWD LOP in 1995. The historical
presence of USTs at the Site is considered an HREC.

De minimis condition No. 1

During the site visit, multiple stains were observed on the concrete inside the former tomato
cannery building at 745 Mathew Street. Because the stains were observed on the concrete,
and no odors were noted, and because the Site representative was unaware of any specific
events that may have caused the stains, the stains are considered a de minimis condition.

Legal Notice

This document was prepared by TRC solely for the benefit of the User. With regard to
third-party recipients of this document, neither TRC, nor the Client, nor the User, nor any of
their respective parents, affiliates or subsidiaries, nor any person acting on their behalf: (a)
makes any warranty, expressed or implied, with respect to the use of any information or
metho