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An employee owned company

December 11, 2006
Project No. 76977

Mr. Brian Parno

Stirling Capital Investments
27422 Portola Parkway, Suite 300
Foothill Ranch, CA 92610

Subject: Report of Geotechnical Investigation
Proposed Lot 3 Commercial Building
Southern California Logistics Airport
Victorville, California

Dear Mr. Parmo:

Kleinfelder, Inc., (Kleinfelder) is pleased to present this report summarizing our
geotechnical investigation for the subject site. The site is located north of Air
Expressway and west of Nevada Avenue within the Southern California Logistics Airport
in Victorville, California. The purpose of our investigation was to evaluate the
subsurface conditions at the site and develop geotechnical recommendations for project
design and construction.

It is our opinion, from a geotechnical engineering perspective, that the site is suitable for
the proposed development provided the recommendations presented in this report are
incorporated into design and construction of the project.

We appreciate the opportunity to be of service on this project. If you have any
questions or require additional information, please do not hesitate to contact the
undersigned at your convenience.

Respectfully submitted,
KLEINFELDER, INC.
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" Project Engineer
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Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to mest the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
civil engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, prepared sofely for the client. No
one except you should rely on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one
— not even you — should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on

A Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer wha conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

e ot prepared for you,

e not prepared for your project,

e not prepared for the specific site explored, or

* completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect:

e the function of the proposed structure, as when it's changed from a
parking garage to an office building, or from a light industrial plant
to a refrigerated warehouse,

| Illlll[ll'lalll Information Atout Youp
Geotechnical Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and aisputes.

The following information is provided to help you manage your risks,

e elevation, configuration, location, orientation, or weight of the
proposed structure,

e composition of the design team, or

s project ownership.

As a general rule, always inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geotechnical engineers cannot accept responsibility or liability for problems
that occur because their reports do not consider developments of which
they were not informed,

Subsurface Conditions Can Change

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do mot rely on a geotechnical engineer-
ing report whose adequacy may have been affected by: the passage of
time; by man-made events, such as construction on or adjacent to the site:
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Afways contact the geotechnical enginesr before applying the report
to determine if it is still reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion abaut subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are /of Final

Do not overrely on the consruction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by observing actual
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subsurface conditions revealed during construction. The geotechnical
engineer who developed your report cannof assume responsibility or
liability for the report’s recommendations if that engineer does not perform
construction observation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation

Other design team members' misinterpretation of geotechnical engineering
reports has resulted in costly problems. Lower that risk by having your geo-
technical engineer confer with appropriate members of the design team after
submitting the report. Also retain your geotechnical engineer to review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer parficipate in prebid and preconstruction
conferences, and by providing construction observation.

Do Not Redraw the Engineer's Logs

Geotechnical engineers prepare final boring and testing logs based upon
their interpretation of field logs and laboratory data. To prevent errors or
omissions, the logs included in a geotechnical engineering report should
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is accaptable, buf recognize
that separating logs from the report can elevate risk.

Give Contractors a Complete Report and
Guidance

Some owners and design professionals mistakenly believe they can make
contractors liable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical engineering report, but preface it with a
clearly written letter of transmittal. In that letter, advise contractors that the
report was not prepared for purposes of bid development and that the
report’s accuracy is limited; encourage them to confer with the geotechnical
engineer who prepared the report (a modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conference can also be valuable. Be sure contrac-
fors have sufficient time to perform additional study. Only then might you
be in a position to give contractors the best information available to you,
while requiring them to af least share some of the financial responsibilities
stemming from unanticipated conditions.

Read Responsihility Provisions Glosely

Some clients, design professionals, and contractors do not recognize that
geotechnical engineering is far less exact than other engineering disci-
plines. This lack of understanding has created unrealistic expectations that

e
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have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include a variety of
explanatory provisions in their reports. Sometimes labeled “limitations”
many of these provisions indicate where geotechnical engineers’ responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform a geoenviron-
mental study differ significantly from those used to perform a geotechnical
study. For that reason, a geotechnical engineering report does not usually
relate any gecenvironmental findings, conclusions, or recommendations:
e.g., about the likelihood of encountering underground storage tanks or
requlated contaminants. Unanticipated environmental problems have led
fo numerous project failures. If you have not yet obtained your own geoen-
vironmental information, ask your geotechnical consultant for risk man-
agement guidance. Do not rely on an environmental report prepared for
someone else.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction,
operation, and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the express purpose of mold prevention, integrated into a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issues may have been
addressed as part of the geotechnical engineering study whose findings
are conveyed in this report, the geotechnical engineer in charge of this
project is not a mold prevention consultant; mane of the services per-
formed in connection with the geotechnical engineer’s study
were designed or conducted for the purpose of mold preven-
tion. Proper implementation of the recommendations conveyed
in this report will not of itself be sufficient to prevent mold
from growing in or on the siructure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance

Membership in ASFE/The Best People on Earth exposes geotechnical
engineers to a wide array of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Confer
with your ASFE-member geotechnical engineer for more information.

/

ASFE

The Best People on Earth

8811 Colesville Road/Suite G106, Silver Spring, MD 20910
Telephone: 301/565-2733  Facsimile: 301/589-2017
e-mail: info@asfe.org  www.asfe.org

Copyright 2004 by ASFE, Inc. Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly prohibited, except with ASFE’s
specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission of ASFE, and only for
purposes of scholarly research or book review. Only members of ASFE may use this document as a complement to or as an element of a geotechnical engineering report. Any other
firm, individual, or other entity that so uses this document without being an ASFE member could be committing negligent or intentional (fraudulent) misrepresentation.
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1.0 INTRODUCTION

1.1 GENERAL

Kleinfelder, Inc., (Kleinfelder) was retained by Stirling Capital Investments (Stirling) to
conduct a geotechnical investigation at the site of a proposed new building within the
Southern California Logistics Airport (SCLA). The scope of our services was provided
in our revised proposal entitled Revised Proposal to Conduct a Geotechnical
Investigation, Proposed Lot 3 — Phase 1 & 2, Southern California Logistics Airport,
Victorville, California, revision dated October 11, 20086.

This report presents our recommendations relative to the geotechnical aspects of
design and construction for the proposed project. Conclusions and recommendations
presented in this report are based on the subsurface conditions encountered at the
locations of our field excavations, and the provisions and requirements outlined in the
Additional Services and Limitations sections of this report. = Recommendations
presented in this report should not be extrapolated to other areas or be used for other
projects without our prior review.

Kleinfelder previously performed a geotechnical investigation in 2000 for the parcels
that are currently designated Lots 1, 2 and 3 (see References). The investigation
included 30 borings and 10 test pits distributed over approximately 180 acres. Of these
excavations, two borings and three test pits were located within the footprint of the
building currently proposed for Lot 3. Data collected from our previous investigation
was evaluated in conjunction with data collected for this investigation during the
preparation of this report.

1.2 SITE AND PROPOSED PROJECT DESCRIPTION

The site proposed for development is located north of Air Expressway and west of
Nevada Avenue within the SCLA in Victorville, California (see Plate 1, Site Vicinity
Map). The site consists of a roughly rectangular-shaped parcel that is primarily
undeveloped. The parcel is approximately 68 acres in size. Several dirt roads traverse
the property and abandoned single residential structures are located along the eastern

76977/RDLBR744 Page 1 of 30 December 11, 2006
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boundary of the site. In addition, foundation slabs were observed in the southeastern
portion of the site where structures had been previously demolished. These slabs and
the residential structures appear to be remnants of the former George Air Force Base.

Topographically, the site is generally flat and slopes gradually to the south. The
elevation of the site is approximately 2,900 feet above mean sea level (MSL) based on
the United States Geological Survey (USGS) Victorville, California quadrangle.

Based on a preliminary site plan provided to us by Stirling and prepared by HPA,
revision dated November 10, 2006, the proposed development will consist of
constructing a single-story building constructed in two phases. The first phase will
consist of a 407,612 square-foot commercial building in the eastern half of the site. The
second phase will consist of constructing a 601,120 square-foot building addition to the
west. The proposed structures will be built using “tilt-up” type slab-on-grade
construction. Paved parking and drive areas will surround the building. We anticipate
that appurtenant construction will include underground utilities and concrete flatwork.

Building foundation loads and grading plans were unavailable for our review at the time
this report was prepared. We anticipate that cuts and fills required to bring the project
site to finished grade will be on the order of 5-feet or less, excluding requirements for
remedial grading.

1.3 PURPOSE AND SCOPE

The purpose of this investigation was to evaluate subsurface conditions at the site and
provide geotechnical recommendations for design and construction of the proposed
development. A description of the scope of services performed is presented below.

Task 1 — Literature Review

We began our services by reviewing soils and geologic data in our files and from select
public agencies (see References). We have completed a computerized search of
appropriate seismic and faulting information as it relates to the site.

76977/RDLBR744 Page 2 of 30 December 11, 2006
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Task 2 — Field Exploration

Prior to conducting the field exploration, our proposed exploration locations were
cleared of known existing utility lines through Underground Service Alert (USA). The
subsurface exploration program consisted of excavating and logging 21 exploratory
borings and 6 exploratory test pits. The borings were advanced to depths ranging
between approximately 1172 and 512 feet below the existing grade. The test pits were
excavated to depths ranging between approximately 6 and 7 feet below the existing
grade. Bulk and drive soil samples were obtained from the borings for laboratory testing.
A detailed description of the field investigation, and the logs of the borings and test pits
excavated for this study are presented in Appendix A.

Task 3 — Laboratory Soil Testing

Laboratory testing was performed on soil samples collected during our field exploration
to substantiate field classifications and to assess the physical characteristics of the
subsurface soils. Testing consisted of in-situ dry unit weight and moisture content, grain
size distribution, laboratory maximum dry unit weight and optimum moisture content,
direct shear strength, consolidation/collapse potential, R-value, expansion potential, and
corrosion analyses. A summary of the laboratory test program and the test results are
presented in Appendix B.

Task 4 — Geotechnical Analyses and Report Preparation

Field and laboratory findings were evaluated in conjunction with the proposed use of the
property.  This report includes conclusions and recommendations regarding the
following:

¢ Regional geologic setting and geologic hazards including the potential for ground
rupture due to surface faulting, liquefaction, and other seismically induced hazards.

¢ Subsurface materials encountered within the exploratory borings and test pits,
anticipated groundwater levels and excavation characteristics of these materials.

¢ Expansion and corrosion potential of the near surface soils.

76977/RDL6R744 Page 3 of 30 December 11, 2006
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¢ Site seismic coefficients for use in structural design in accordance with the 2001
California Building Code (CBC).

¢ Guidelines for earthwork construction including recommendations for site
preparation, overexcavations, and fill placement and compaction.

¢ Foundations and slabs-on-grade, allowable bearing pressure, and anticipated total
and differential foundation settlements.

¢ Lateral earth pressures for design of retaining walls and other below grade
structures.

¢+ Pipe bedding and trench backfill.

¢ Asphalt concrete and Portland cement concrete pavement.

76977/RDLER744 Page 4 of 30 December 11, 2006
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2.0 REGIONAL GEOLOGY

The project site is located within the western Mojave Desert, which is part of the greater
Mojave Desert Geomorphic Province, a broad interior region of isolated mountain
ranges separated by desert expanses. The western Mojave is a wedge-shaped area
bordered on the southwest by the San Gabriel and San Bernardino Mountains, and on
the northwest by the Tehachapi Mountains. These surrounding mountains range up to
10,080 and 7,900 feet in altitude, respectively, while the interior desert has relatively low
relief. The only major drainage channel within the desert region is the Mojave River —
an intermittent river that flows from the San Bernardino Mountains northward, then
eastward to its termination at Soda Lake near Baker, California.

The structural geology and fault patterns within the western Mojave Desert are relatively
uniform and internally consistent, comprised of a series of northwest-southeast trending
faults, in contrast to the fault patterns north and south of the province. Major faults in
the area include the San Andreas and Garlock fault zones to the southwest and
northwest, respectively, the northwest-trending Helendale, Lockhart, and Lenwood
faults to the northeast, and the North Frontal fault zone to the southeast.

Lithologically, the region is characterized by alluvial-filled basins overlying Paleozoic
and Mesozoic igneous and metamorphic basement rocks. The basement rocks are
exposed at the surface in isolated mountain ranges throughout the desert.
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3.0 LOCAL GEOLOGIC CONDITIONS

3.1 SUBSURFACE SOIL CONDITIONS

The principal alluvial soil deposits encountered during our investigation consist of silty
sand (SM), sand (SW & SP), sand with silt (SW-SM & SP-SM), and clayey sand (SC)
with occasional interbedded layers of sandy clay (CL) and sandy silt (ML). Although not
encountered during our field investigation, we anticipate that undocumented fill soils

may exist within the vicinity of the existing structures at the site. The locations of our

exploratory borings are shown on Plate 2, Boring Location Map. Detailed descriptions
of the subsurface conditions encountered during our field investigation are presented on
the Logs of Borings and Test Pits provided in Appendix A.

The alluvial deposits are generally considered suitable for support of the proposed
development provided the overexcavation, moisture conditioning, and compaction of the
upper soils as recommended in this report are performed.

3.2 GROUNDWATER

Groundwater was not encountered within the excavations performed for this study.
Based on our research, groundwater is present at depths greater than 100 feet below
existing grade within this area, and is not anticipated to be encountered during site
development.

Fluctuations of the groundwater level, localized zones of perched water, and variations
in soil moisture content should be anticipated during and following the rainy season.
Irrigation of landscaped areas on and adjacent to the site can also cause a fluctuation of
local groundwater levels and perched water conditions can develop.

3.3 COLLAPSE POTENTIAL

A collapsible soil is generally defined as a soil, which will undergo a sudden decrease in
volume when its internal structural support is lost. Soils found to be most susceptible to
collapse include loess (fine-grained wind-deposited soil) deposits, valley alluvium
deposited within a semi-arid to arid climate, and residual soil deposits. The degree of

76977/RDL6R744 Page 6 of 30 December 11, 2006
Copyright 2006 Kleinfelder, Inc.



Bl KLEINFELDER

collapse for a soil sample can be defined by the collapse potential value, which is
expressed as a percent collapse of the total sample. The following Table 1, Collapse
Potential Values, as defined in the Naval Facilities Engineering Command Design
Manual 7.1 and can be used to relate the collapse potential value to the severity of the
collapse problem.

Table 1
Collapse Potential Values
NAVFAC DM 7.1, 1986

Collapse Potential Value Severity of Problem
0-1% No problem
1-5% Moderate trouble
5-10% Trouble
10-20% Severe trouble
>20%

Very severe trouble

The project site is located in a geologic environment, which maL_be prone to a
collapsible soil problem. Collapse potential testing performed on samples collected
during our field exploration indicated a range in values between zero and about 3
percent, at applied vertical stresses of 2,000 pounds per square foot (psf). Comparing

our laboratory test results to those values presented in Table 1, the samples tested
indicate a varying range from little to moderate trouble. Based on the results of our field
exploration, laboratory testing, and geotechnical analyses performed for this
investigation, it is our opinion that the site generally has a low to moderate potential for

collapsible soil conditions.

To reduce the collapse potential hazard at this site, we recommend removal and re-
compaction of the upper soils, as provided in the conclusions and recommendations
section of this report. Compacfion efforts should include proof-rolling of the exposed
overexcavation bottom subgrade with heavy tamping equipment.

Since the introduction of water into the soils can initiate collapse, proper measures
should be taken to reduce the potential for future pipe leakage and/or landscape
irrigation infiltration into the soils within the areas of the proposed improvements. It is
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very important that storm water runoff be directed from the roof and other improvements
to appropriate storm water collection systems. Diligent efforts should be made to
provide an efficient means of transport of runoff water to collection devices, preventing
runoff water from infiltrating soils within the vicinity of the structure.

3.4 EXPANSIVE SOILS

One near surface soil sample obtained from our field exploration was tested for
expansion potential in accordance with UBC Standard 18-2. The results of this test
indicate an Expansion Index (El) of 21. Soils with an El between 21 and 50 are
considered to have a ‘low” expansion potential as defined by the 2001 California
Building Code.

Testing of the final subgrade soils after completion of grading should be conducted to
evaluate the expansion potential and confirm or modify the recommendations presented
herein.

3.5 CORROSIVITY

One sample of the near-surface soils was tested for potential corrosion to concrete and
reinforcing steel. The sample was tested in general accordance with California
Standard Test Methods to evaluate pH, resistivity, and water-soluble sulfates and
chlorides content. We have provided the corrosion tests as requested, and these tests
should be considered as only an indicator of soil corrosivity for the samples tested.
Other soils found on site may be more, less, or of a similar corrosive nature.

Although Kleinfelder does not practice corrosion engineering, the results of the
corrosion tests indicate that the soils tested can be considered as “moderately”
corrosive to buried metals and as possessing a “negligible” exposure to sulfate attack
for concrete. If desired by the client, Kleinfelder can recommend a corrosion engineer
to evaluate the corrosion potential of the site soils to concrete and buried metals, to
recommend further testing as required, and to provide specific corrosion mitigation
methods appropriate for the project.
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4.0 GEOLOGIC HAZARDS

4.1 FAULTING AND SEISMICITY

The project site is located in the highly seismic southern California region within the
influence of several fault systems that are considered to be active or potentially active.
An active fault is defined by the State of California as “a sufficiently active and well
defined fault, which has exhibited surface displacement within the Holocene time
(the last 11,000 years).” A potentially active fault is defined by the State as “a fault with
a history of movement within Pleistocene time (between 11,000 and 1.6 million years
ago).” These active and potentially active faults are capable of producing potentially
damaging seismic shaking at the site. It is anticipated that the project site will
periodically experience ground acceleration as the result of moderate to large
magnitude earthquakes. Other active faults without surface expression (blind faults)
that are capable of generating an earthquake, or other potentially active seismic
sources may be present that are not currently zoned.

Faults are also type classified as Type A, B, or C for Near-Source Zone ground motion
(Ca, Cv, Na and Nv) by the State of California and ICBO (in the CBC, Table 16A-U)
according to parameters of known slip rate and maximum earthquake magnitude.

We have performed a computer-aided search of the known active and potentially active
faults within a 62-mile (100-kilometer) radius of the site and researched available
literature to assess the maximum credible earthquakes expected to be generated on
each fault. Table 2 summarizes these parameters for 5 out of the 34 known active and
potentially active faults or fault segments within the searched radius of the site that in
our opinion will have the greatest impact upon the site. Selection of the faults was
based on their proximity to the site and their potential to generate strong ground motion
on the site. Table 2 was generated using in part the EQFAULT computer program
(version 3.00) developed by Blake (2000) as modified using the fault parameters from
CGS Open File Report 96-08 and the 1997 UBC fault maps. This table represents
deterministic data only and therefore does not identify the probability of reactivation or
the on-site effects from earthquakes occurring on any of the other faults in the region.
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Table 2
Significant Faults

Approx. Maximum Fault
Fault Name — Seament Distance Event* Seismic
g from Site (Moment Source
mi (km) Mag.) Type
Helendale — South Lockhardt 12.1 (19.4) 7.1 B
North Frontal Fault Zone 15.2 (24.5) 7.0 B
Cleghorn 18.0 (30.5) 6.5 B
San Andreas - Mojave 204 (32.8) 71 A
San Andreas - Southern 20.6 (33.2) 74 A

* As defined by the ICBO (1998) and CGS (OFR 96-08)

Under the current understanding of regional seismo-tectonics, the largest maximum
credible event to impact the site may be generated by the Helendale fault (South
Lockhardt segment), which is considered capable of generating a moment magnitude
M7.1 earthquake, or by the San Andreas fault (Southern segment), which is considered
capable of generating a moment magnitude M7.4 earthquake.

4.2 FAULT RUPTURE

The site is not located within a currently delineated State of California Alquist-Priolo
Earthquake Fault Zone (Hart and Bryant, 1997). No known active faults have been
identified on the site, thus, the potential for future surface fault rupture at the site is
considered to be “low.” While fault rupture would most likely occur along previously
established fault traces, future fault rupture could occur at other locations.

4.3 SECONDARY SEISMIC HAZARDS

Secondary seismic hazards related to ground shaking include ground deformation,
tsunamis, and seiches. Due to the inland location of the site and lack of a nearby large
body of open water the hazards from tsunamis and seiches are considered low.

Non-tectonic ground deformation consists of surface cracking of the ground with little to
no displacement. This type of deformation is not caused by fault rupture. Rather it is
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generally associated with differential shaking of two or more geologic units with differing
physical characteristics. The site possesses relatively consistent geologic materials.
The potential for ground deformation is considered “low” under current conditions and
proposed grades.

44 LIQUEFACTION AND SEISMICALLY INDUCED SETTLEMENT

Liquefaction is the sudden loss of shear strength in a loose, saturated granular soil due
to vibratory motions such as those associated with earthquakes. Seismically induced
soil liquefaction generally occurs in loose, saturated, cohesionless soil when pore
pressures within the soil increase during ground shaking. The increase in pore
pressure transforms the soil from a solid to a semi-liquid state. These soils typically
lose a portion or all of their shear strength and regain strength sometime after shaking
stops.

Groundwater was not encountered in any of the borings excavated for this investigation,
to the maximum depth explored of approximately 51% feet below existing grade. Our
research indicates that the groundwater levels in the vicinity of the site are greater than
100 feet below the existing ground surface. Due to the density of the soils encountered
and the anticipated depth to groundwater, it is our opinion that under a preliminary,
screening level liquefaction analysis, the site has a “low” liquefaction potential. The

potential for seismic-induced settlement of the on site soils to impact the proposed

development is also considered to be low.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 GENERAL

Based on our field exploration, laboratory testing, and geotechnical analyses, it is our
opinion that the site is suitable for development of the proposed project as planne(d_,
provided the recommendations presented in this report are incorporated into project
design and construction.

Detailed geotechnical engineering recommendations addressing the removal of
unsuitable soils, placement of compacted soil, building foundations, slabs-on-grade, and
retaining walls are presented in the remaining portions of this report. The following
opinions, conclusions, and recommendations are based on the properties of the
materials encountered in the exploratory borings and the results of our laboratory test
program.

5.2 SEISMIC DESIGN CONSIDERATIONS

5.2.1 General

We consider the most significant geologic hazard to the project to be the potential for
moderate to severe seismic shaking that is likely to occur during the design life of the
proposed development. The site is located in the seismically active southern California
region within the influence of several fault systems that are considered to be active or
potentially active. These active and potentially active faults are capable of producing
potentially damaging seismic shaking at the site. It is anticipated that the project site
will periodically experience strong ground acceleration as the result of moderate to large

magnitude earthquakes.
5.2.2 Ground Shaking

We recommend, at a minimum, the proposed development be designed in accordance
with the requirements of the 2001 edition of the California Building Code (CBC) for
Seismic Zone 4. In developing site-specific seismic design criteria, the characteristics
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of the earth units underlying the site are an important input to evaluate the response at
a given site. Based on the results of our field exploration, the proposed project site will
be underlain primarily by compacted fill soils overlying alluvial fan deposits. Based on
the type of materials encountered during this investigation, we have classified the site
soil profile for site response as S according to Table 16A-J of the 2001 CBC.
Presented in Table 3 is a summary of the estimated seismic parameters for the soil
profile for structural design per the 2001 CBC.

Table 3
Summary of Seismic Parameters

Site Soil Profile Sc
Seismic Zone 4
Design Fault Helendale — South Lockhardt Segment
Near Source Distance 19.4 km
Seismic Source Type B
Near Source Factor - N, 1.0
Near Source Factor - N, b
Seismic Coefficient - C, 0.40N,=0.40
Seismic Coefficient - C, 0.56N, = 0.56

5.3 EARTHWORK

5.3.1 General

All site preparation and earthwork operations should be performed in accordance with
applicable codes, safety regulations, and other local, state, or federal specifications. All
references to maximum unit weight should be established in accordance with the
current ASTM Standard Test Method D 1557 and may supercede references cited
herein.
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5.3.2 Stripping and Grubbing

All debris or structures that may be encountered during the stripping operations,
including concrete, asphalt concrete, wood, steel, piping, etc. should be separated and
disposed of off-site. Any existing utility pipelines that extend beyond the limits of the
proposed development and are to be abandoned in place should be appropriately
plugged and capped to prevent migration of soil and/or water. All demolition of
underground structures should be accomplished under the observation of our
representative in order to identify areas requiring over-excavation and compaction
during future grading observation.

Prior to site grading, all existing vegetation, organic matter, and debris should be
stripped and disposed outside the construction limits. Concrete, brick, organic matter,
and other debris, if encountered, may not be used for fill materials. Deeper stripping or
grubbing may be required where concentrations of organics are encountered during site
grading.

5.3.3 Remedial Grading

Subsequent to stripping and grubbing operations, areas to receive fill should be stripped
of all topsoil, and any loose or soft earth materials until a uniform, firm and unyielding
subgrade is exposed, as evaluated by the geotechnical engineer or geologist.

We recommend over-excavation and re-compaction of the existing alluvial soils to

reduce the potential for excessive settlement and help mitigate the potential for
collapse. Specific over-excavation recommendations are provided in the following
paragraphs. However, in all instances the minimum depth of overexcavation within all
areas of proposed structures should be at least three feet below existing grade.
Overexcavation recommendations are herein provided for the following areas.

Shallow Foundations: Footings for the proposed structure should be placed on a
minimum of 3 feet of engineered fill compacted to at least 90 percent relative
compaction (ASTM D 1557). For example, if footiras_ are embedded 2 feet below
existing grade, overexcavation of 5 five below existing grade is recommended. The
engineered fill should extend horizontally beyond the edges of all foundation elements a

minimum distance of 5 feet.
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Slab-on-Grade: The slab-on-grade for the proposed structure should be placed on a

minimum of 3 feet of engineered fill compacted to at least 90 percent relative
compaction (ASTM D 1557).

Pavement Subgrade: New asphalt concrete or Portland cement concrete pavements

should be placed over a minimum of 2 feet of engineered fill compacted to at least 90

percent relative compaction (ASTM D 1557). The top 12 inches of engineered fill

measured from the finished subgrade elevation should be compacted to at least 95

percent relative compaction. This engineered fill thickness is in addition to the asphalt
concrete, Portland cement concrete, and aggregate base layers presented in Section
5.8 of this report.

All over-excavations should extend to a depth where the project geologist or
geotechnical engineer has deemed the exposed soils as being suitable for receiving
compacted fill. The over-excavation depths may be modified once final grading plans
are prepared and reviewed by Kleinfelder.

Prior to the placement of compacted fill, and after site preparation and remedial grading
have been performed, processing of the approved excavation bottom should be
performed by scarifying to a minimum depth of 6 inches, moisture conditioning as
necessary to near optimum moisture content, and compacting to a minimum of 90
percent of the maximum dry unit weight, based on ASTM D 1557. Compaction efforts
should also include proof-rolling of the exposed overexcavation bottom with heavy
tamping equipment to help mitigate against collapsible soils.

The removal and stripping operations should expose a firm and unyielding subgrade
that is free of significant voids. The materials exposed at the bottom of excavations
should be observed by a geotechnical engineer or geologist from our office prior to the
placement of any compacted fill soils. Additional removals may be required as a result
of observation and/or testing of the exposed subgrade subsequent to the required over-
excavation. A representative from our firm should be present during all site clearing and
grading operations to monitor site conditions; substantiate proper use of materials;
evaluate compaction operations; and verify that the recommendations contained herein
are met.
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5.3.4 On-site Materials

Borings were advanced with little to moderate effort within the existing on-site soils.
Conventional earth moving equipment is expected to be capable of performing the
excavations required.

The on-site soils encountered during our investigation, excluding organics, debris,
and/or other deleterious materials, are considered suitable for use as engineered fill.
When adequately compacted at an appropriate moisture content, these materials can
be expected to possess suitable bearing and settlement characteristics for the proposed
project.

5.3.5 Import Materials

All import fill soils should be free from deleterious material and debris. Import materials,
if required, should have a “very low” to “low” expansion potential, i.e. have an expansion
index of less than 50. All imported fill should be compacted to the general
recommendations provided for compacted fill.

5.3.6 Compaction Criteria

All fill soils, either native, imported, or blended mixes required to bring the site to final
grade should be placed as compacted fill. All soil intended for compacted fill should be
uniformly moisture-conditioned to near optimum moisture content, placed in horizontal
lifts less than 8 inches in loose thickness, and compacted to at least 90 percent relative
compaction based on ASTM D 1557. The upper 12 inches of fill within pavement areas
should be compacted to a minimum of 95 percent relative compaction (ASTM D 1557).
Additional fill lifts should not be placed if the previous lift did not meet the required dry
unit weight or if soil conditions are not stable.

5.4 FOUNDATION RECOMMENDATIONS

5.41 General

Based upon the data collected during this study, and from a geotechnical engineering
standpoint, it is our opinion that the building foundations may be designed using
conventional spread and continuous strip footings with slab-on-grade floors, provided

76977/RDLER744 Page 16 of 30 December 11, 2006
Copyright 2006 Kleinfelder, Inc.



BSH KLEINFELDER

the recommendations presented in this report are incorporated into the design and
construction of the project. Recommendations for the design of foundations and slabs-
on-grade are presented in the following sections.

5.4.2 Conventional Shallow Foundations

The proposed building can be designed with conventional continuous strip footings and
isolated spread footings. Footings should have a minimum width of 18 inches and a
minimum embedment depth of 24 inches below the lowest adjacent final grade.
Foundations constructed in accordance with these recommendations may be designed
using an allowable soil bearing pressure of 3,000 pounds per square foot (psf). Footings
should be designed by the structural engineer for any specific loading, settlement, or
expansive soil conditions. The allowable bearing pressure provided above is a net
value; therefore, the weight of the foundation (which extends below grade) may be
neglected when computing dead loads. The allowable bearing pressure may be
increased by 1/3 for short-term loading due to wind or seismic forces.

Soils removed during any footing or utility trench excavation should not be spread or
placed over compacted finished grade soils unless subsequently compacted to at least
90 percent of the maximum dry unit weight, as evaluated by ASTM D 1557, and near
optimum moisture content.

Footings may experience an overall loss in bearing capacity or an increased potential to
settle where located in close proximity to existing or future utility trenches. Furthermore,
stresses imposed by the footings on the utility lines may cause cracking, collapse,
and/or a loss of serviceability. To reduce this risk, footings should extend below a 1:1
plane projected upward from the closest bottom corner of the trench.

At the completion of grading, representative samples of the materials at footing grade
should be evaluated for expansion potential and corrosivity.

5.4.3 Slabs-On-Grade

Concrete slabs-on-grade may be used for the proposed structure. Slabs-on-grade
should be placed on compacted engineered fill that is uniform in composition and at
least 3 feet in thickness. We recommend that interior concrete slabs supported-on-

— R
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grade be underlain by a capillary break to reduce the potential for soil moisture
migrating upwards toward the slab. Concrete floor slabs should be reinforced as
required by the structural engineer. The structural engineer should design all slabs for
any specific loading, settlement, or expansive soil conditions. At the completion of
grading, representative samples of the materials at pad grade should be evaluated for
expansion potential to verify or modify these recommendations.

We anticipate that some of the proposed floor slabs will be covered with moisture-
sensitive floor coverings. Within areas where moisture sensitive flooring will be placed,
we recommend the placement of an impermeable membrane such as visqueen, or
equivalent, to act as a vapor barrier to reduce the potential for upward migration of
‘water vapor through the slab. The vapor barrier should have a thickness of at least ten

mils. To promote uniform curing of the slab and provide protection of the membrane

during construction, clean, fine-to-medium-grained sand, 2 inches thick, should be
placed on top of and below the membrane, for a 4-inch thick sand blanket, prior to the
placement of concrete. This sand should be moistened immediately prior to concrete
placement.

Clean sand should conform to the specifications for concrete sand in the latest editions
of the Standard Specifications for Public Works Construction (Green Book). Generally,
the gradation range of clean sand should consist of 100% passing the No. 4 sieve to
less than 5% passing the No. 200 sieve. In general, the on-site soils do not appear to
meet this requirement. All areas adjacent to the building, including planters, should be
designed to drain away from the structure to avoid an accumulation of water beneath
the slab.

Concrete should not be placed if sand overlying the vapor barrier has been allowed to
become wet (due to precipitation or excessive moistening) or if standing water is
present above the membrane. Excessive water beneath interior floor slabs could result
in significant vapor transmission through the slab, adversely affecting moisture-sensitive
floor coverings.

Although vapor barrier systems are currently the industry standard, this system may not
be completely effective in preventing floor slab moisture problems. These systems
typically will not necessarily ensure that floor slab moisture transmission rates will meet
floor-covering manufacturer standards or that indoor humidity levels will be appropriate
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to inhibit mold growth. In many cases, floor moisture problems are the result of either
improper curing of floor slabs or improper application of flooring adhesives.

Our evaluation has not included services to address the influence of moisture vapor
transmission through building floor slabs. Slab and flooring system design experts
should be retained to provide design recommendations consistent with the maximum
allowable moisture transmission rate as it may affect flooring performance and indoor
humidity levels.

Special precautions must be taken during the placement and curing of all concrete
slabs. Excessive slump (high water-cement ratio) of the concrete and/or improper
curing procedures used during either hot or cold weather conditions could lead to
excessive shrinkage, cracking, or curling of the slabs. High water-cement ratio and/or
improper curing also greatly increase the water vapor permeability of concrete. We
recommend that all concrete placement and curing operations be performed in
accordance with the American Concrete Institute (ACI) Manual.

5.4.4 Footing and Slab-On-Grade Observation

Prior to placing steel or concrete, footing excavations should be cleaned of all debris,
loose or soft soil, and water. All footing excavations should be observed by an engineer
from our firm just prior to placing steel or concrete to verify that the recommendations
contained herein are implemented during construction. Subgrade soils beneath slabs-
on-grade should also be observed during pre-moistening operations to verify that the
recommendations contained herein are implemented during construction.

5.4.5 Estimated Settlements

Total settlement of the foundation will vary depending on the plan dimensions of the
foundation and the actual load supported. Based on anticipated foundation dimensions
and loads, and assuming the site is prepared as recommended under Section 5.3, it is
our opinion that the total and differential settlement due to static loading between
similarly loaded adjacent footings should be approximately 1-inch and %z-inch over a
distance of 40 feet, respectively. In the event that the foundation soils become saturated
settlement greater than one inch could occur due to isolated collapsible soils.
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5.4.6 Lateral Earth Pressures

The lateral earth pressure values for level backfill are provided for walls backfilled with
drainage materials and existing on-site soils. Retaining walls or structures should be
designed for an active soil pressure equivalent to a fluid density of 35 pounds per cubic
foot (pcf). The active lateral earth pressures are for horizontal backfills using the on-site
native soils on walls that are free to rotate at least 0.1 percent of the wall height. Walls,
which are restrained against movement or rotation at the top, should be designed for a
soil pressure equivalent to a fluid density of 55 pcf.

The recommended lateral earth pressures assume that drainage is provided behind the
walls to prevent the buildup of hydrostatic pressures. Walls should be provided with
drains to reduce the potential for the buildup of hydrostatic pressure. Drains may
consist of a 2-foot-wide zone of %-inch rock wrapped in filter fabric located immediately
behind the wall extending to within 1 foot of the ground surface. Perforated Schedule
40 PVC pipe should be installed within the rock at the base of the drain and sloped to
discharge to a suitable collection facility. Commercially available drainage panels could
be used as an alternative. The product manufacturer's recommendations should be
followed in the installation of a drainage panel.

Resistance to lateral loads (including those due to wind or seismic forces) may be
provided by frictional resistance between the bottom of concrete foundations and the
underlying soil, and by passive soil pressure against the sides of the foundations. A
coefficient of friction of 0.35 may be used between cast-in-place concrete foundations
and the underlying soil. Passive pressure available in engineered fill may be taken as
equivalent to the pressure exerted by a fluid weighing 325 pcf, not to exceed 3,000 psf.
The passive resistance may be increased by one-third when considering loads of short
duration including wind or seismic loads.

The upper 1-foot of soil should not be considered when calculating passive pressure
unless confined by overlying asphalt concrete pavement or Portland cement concrete
slab. The passive resistance of the subsurface soils will diminish or be non-existent if
trench sidewalls slough, cave, or are overwidened during or following excavations. If
this condition is encountered, our firm should be notified to review the condition and
provide remedial recommendations, if warranted.
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The above values are applicable if the on-site soils are used for backfill behind the
walls. The recommended values do not include compaction or truck-induced wall
pressures. Care must be taken during the compaction operation not to overstress the
wall. Heavy construction equipment should be maintained a distance of at least 3 feet
away from the walls while the backfill soils are being placed. Hand-operated
compaction equipment should be used to compact the backfill soils within a 3-foot-wide
zone adjacent to the walls.

5.5 TEMPORARY EXCAVATIONS

5.5.1 General

All excavations must comply with applicable local, state, and federal safety regulations
including the current OSHA Excavation and Trench Safety Standards. Construction site
safety generally is the sole responsibility of the Contractor, who shall also be solely
responsible for the means, methods, and sequencing of construction operations. We
are providing the information below solely as a service to our client. Under no
circumstances should the information provided be interpreted to mean that Kleinfelder is
assuming responsibility for construction site safety or the Contractor's activities; such
responsibility is not being implied and should not be inferred.

5.5.2 Temporary Slopes

Near-surface soils encountered during our field investigation consisted predominantly of
silty sand (SM), sand with silt (SP-SM), and clayey sand (SC). In our opinion, these
soils would be considered a Type “C” soil with regard to the OSHA regulations. For this
soil type, OSHA requires a maximum slope inclination of 1.5:1 (horizontal:vertical) or
flatter for excavations 20 feet or less in depth. Steeper cut slopes may be utilized for
excavations less than 5 feet deep, depending on the strength, moisture content, and
homogeneity of the soils as observed during construction. Loose or running soils may
require flatter slope inclinations.

5.5.3 Shoring
Shoring may be required where space or other restrictions do not allow a sloped

excavation. Braced excavations should be designed to resist a uniform horizontal soll
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pressure of 25H (in pounds per square foot, psf) where “H” is the excavation depth in
feet. The values provided above assume a level ground surface adjacent to the top of
the shoring.

Fifty percent of an areal surcharge placed adjacent to the shoring may be assumed to
act as a uniform horizontal pressure against the shoring. Special cases such as
combinations of slopes and shoring or other surcharge loads (not specified above) may
require an increase in the design values recommended above. These conditions should
be evaluated by the project geotechnical engineer on a case-by-case basis. The
contractor should be responsible for the structural design and safety of all temporary
shoring systems.

5.6 TRENCH BACKFILL

5.6.1 Materials

Pipe zone backfill (i.e., material beneath and to 12 inches above the top of the pipe)
should consist of sand or similar granular material having a minimum sand equivalent
value of 30. Trench zone backfill (i.e., material placed between the pipe zone backfill
and finished subgrade) may consist of native or import soil, which meets the
requirements for engineered fill provided in Section 5.3.

Recommendations provided above for pipe zone backfill are minimum requirements
-only. More stringent material specifications may be required to fulfill local building
requirements and/or bedding requirements for specific types of pipes. We recommend
the project Civil Engineer develop these material specifications based on planned pipe
types, bedding conditions, and other factors beyond the scope of this study.

5.6.2 Compaction Criteria

Pipe-zone and above pipe-zone backfill should be moisture conditioned to near
optimum moisture content and placed in horizontal lifts less than 8 inches in loose
thickness and compacted to at least 90 percent of the maximum dry unit weight based
on ASTM Test Method D 1557. Under pavement sections, the upper 12 inches of
subgrade soil below the pavement section should be compacted to at least 95 percent
relative compaction (ASTM D 1557). Backfill materials should be brought up at
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substantially the same rate on both sides of the pipe. Reduction of the lift thickness
may be necessary to achieve the above recommended compaction. Mechanical
compaction is recommended; ponding or jetting should be avoided, especially in areas
supporting structural loads or beneath concrete slabs supported-on-grade, pavements,
or other improvements.

5.7 SURFACE AND SUBGRADE DRAINAGE

Foundation and slab performance depends greatly on how well runoff water drains from
the site. Positive drainage should be provided to direct the flow of water away from
slopes. Adequate provisions should be made to control and limit moisture changes in
the subgrade beneath footings and floor slabs. These may include positive drainage
away from building foundations. It is also recommended that all pad drainage and roof
runoff be collected and drained away from the building pads to proper drain outlets.

Measures should be taken to reduce the potential for future pipe leakage and/or
landscape irrigation infiltration into the soils within the areas of the proposed structures.
Surface water should not be allowed to flow against or toward foundation elements.
Outlets for gutter systems should discharge water either into storm drains or onto paved
surfaces that quickly remove water from the area. Where outlets must discharge into
landscape areas, the outlets should have splash blocks or other means of directing the
water away from the foundation. Landscape borders should not act as traps for water
within landscape areas.

Planters should be built such that water exiting from them will not seep into the
foundation areas or beneath slabs and pavement. Maintenance personnel should be
instructed to limit irrigation to the minimum actually necessary to properly sustain
landscaping plants. Potential sources of water such as water pipes and drains should
be frequently examined for signs of leakage or damage. Any such leakage or damage
should be promptly repaired.

The drainage pattern should be established at the time of final grading and maintained
throughout the life of the project. Structural performance is dependent on many
drainage-related factors such as landscaping, irrigation, lateral drainage patterns, and
other improvements.
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5.8 PRELIMINARY PAVEMENT DESIGN

The appropriate pavement design section depends primarily on the shear strength of
the subgrade soil exposed after grading and anticipated traffic over the useful life of the
pavement. Pavement sections provided in the following sections are based on the soll
conditions encountered during our field investigation, laboratory testing, and our
assumptions regarding final site grades. We recommend representative roadway
subgrade samples be obtained during grading and R-Value tests performed. Should
the results of these tests indicate a significant difference, the design pavement sections
provided above may need to be revised.

To reduce potential settlement, excess soil material, and/or fill material removed during
any footing or utility trench excavation, should not be spread or placed over compacted
finished grade soils unless subsequently compacted to at least 95 percent of the
maximum dry unit weight, as evaluated by ASTM D 1557 test procedure, and at near
optimum moisture content, if placed under areas designated for pavement. Pavement
sections provided below assume that heavy construction traffic will not be allowed on
finished pavement sections.

5.8.1 Asphalt Concrete Pavement

The following asphalt concrete (flexible) pavement sections are based on a minimum
R-Value of 36 for soil, R-Value of 78 for base materials, current Caltrans design
procedures, and assumed traffic indices. The traffic indices assumed should be
reviewed by the project Owner, Architect, and/or Civil Engineer to evaluate their
suitability for this project. Changes in the traffic indices will affect the corresponding
pavement section.

Table 4
Asphalt Concrete Pavement Sections

Asphalt Concrete Aggregate Base
Traffic Index Thickness Thickness

(in.) (in.)
4.0 3.0 4.0
5.0 3.0 5.0
7.0 4.0 8.0
8.0 5.0 9.0
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o Pavement should be underlain by at least 12 inches of engineered fill compacted to
at least 95 percent relative compaction (ASTM D 1557).

e Subgrade soils should be in a stable, non-pumping condition at the time aggregate
base materials are placed and compacted.

e Asphalt concrete paving, aggregate base materials, and placement methods should
conform to the latest edition of the Standard Specification for Public Works referred
to as the Green Book or current Caltrans Specifications.

e Asphalt concrete and aggregate base materials should be compacted to at least 95
percent relative compaction (ASTM D 1557).

o Within the structural pavement section areas, positive drainage (both surface and
subsurface) should be provided. In no instance should water be allowed to pond on
the pavement. Roadway performance depends greatly on how well runoff water
drains from the site. This drainage should be maintained both during construction
and over the entire life of the project.

5.8.2 Portland Cement Concrete Pavement

Portland cement concrete (rigid) pavements may be desirable in loading dock, trash
collection, and other areas subject to frequent traffic loads. For the recompacted on-site
soils and an assumed design modulus of subgrade reaction of 150 pounds per cubic
inch, the concrete pavement should have a minimum thickness of 7-inches and a
minimum 28-day compressive strength of 3,500 psi. Control joints should be spaced at
a maximum of every 15 feet. Rigid pavements should be placed on at least 4 inches
of aggregate base compacted to a minimum of 95 percent relative compaction (ASTM
D 1557).

A minimum of 12 inches of engineered fill compacted to at least 95 percent relative
compaction (ASTM D 1557) should be placed beneath the rigid pavement and
aggregate base for purposes of providing additional structural strength and a more
uniform bearing surface for the pavement.
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6.0 ADDITIONAL SERVICES

6.1 PLANS AND SPECIFICATIONS REVIEW

We recommend Kleinfelder, Inc., be retained to review preliminary foundation and
earthwork plans and specifications. It has been our experience that this service
provides an opportunity to review whether or not our recommendations have been
properly interpreted and to correct possible misunderstandings of our recommendations
prior to the start of construction. In the event Kleinfelder is not retained to perform this
recommended review, we will assume no responsibility for misinterpretation of our
recommendations. This review may be performed in accordance with our current fee
schedule.

6.2 CONSTRUCTION OBSERVATION AND TESTING

We recommend that Kleinfelder, Inc., be retained to provide observation and testing
services during site earthwork and construction of foundations. This will allow us the
opportunity to compare actual subsurface soil conditions with those encountered during
our field exploration and, if necessary, to provide supplemental recommendations, if
warranted due to unanticipated subsurface conditions.
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7.0 LIMITATIONS

Recommendations contained in this report are based on our field observations and
subsurface explorations, limited laboratory tests, and our present knowledge of the
proposed construction. It is possible that soil conditions vary between or beyond the
points explored. If soil or groundwater conditions are encountered during construction
that differ from those described herein, we should be notified immediately in order that a
review may be made and any supplemental recommendations provided. If the scope of
the proposed construction, including the proposed loads or structural locations, changes
from that described in this report, our recommendations should also be reviewed. We
have not reviewed the final grading plans or foundation plans for the project.

Our corrosion recommendations are preliminary. Kleinfelder is not a corrosion
engineering consultant. Specific recommendations for corrosion protection should be
obtained from a corrosion specialist.

Our evaluation of subsurface conditions at the site has considered subgrade soil and
groundwater conditions present at the time of our investigation. The influence(s) of
post-construction changes to these conditions such as introduction of water into the
subsurface will likely influence future performance of the proposed project. Whereas
our scope of services addresses present groundwater conditions; future irrigation,
broken water pipelines, etc. may adversely influence the project and should be
addressed and mitigated, as needed, by specialized slab and flooring system designers
having local knowledge.

Other standards or documents referenced in any given standard cited in this report, or
otherwise relied upon by the authors of this report, are only mentioned in the given
standard; they are not incorporated into it or "included by reference", as the latter term
is used relative to contracts or other matters of law.

We have strived to present the findings, conclusions and recommendations in this
report in a manner consistent with the standards of care and skill ordinarily exercised by
members of this profession practicing under similar conditions in the area of San
Bernardino County, California, and at the time the services were performed. No
warranty, express or implied, is made. The recommendations provided in this report are
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based on the assumption that an adequate program of tests and observations will be
conducted by Kleinfelder during the construction phase in order to evaluate compliance
with our recommendations.

This report may be used only by the client and only for the purposes stated, within a
reasonable time from its issuance, but in no event later than one year from the date of
the report. Land use, site conditions (both on site and off site) or other factors may
change over time, and additional work may be required with the passage of time. Any
party other than the client who wishes to use this report shall notify Kleinfelder of such
intended use. Based on the intended use of the report, Kleinfelder may require that
additional work be performed and that an updated report be issued. Non-compliance
with any of these requirements by the client or anyone else will release Kleinfelder from
any liability resulting from the use of this report by any unauthorized party, and client
agrees to defend, indemnify, and hold harmless Kleinfelder from any claim or liability
associated with such unauthorized use or non-compliance.

The scope of our geotechnical services did not include any environmental site
assessment for the presence or absence of hazardous/toxic materials. Kleinfelder will
assume no responsibility or liability whatsoever for any claim, damage, or injury which
results from pre-existing hazardous materials being encountered or present on the
project site, or from the discovery of such hazardous materials.
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APPENDIX A
FIELD EXPLORATION

The subsurface exploration program consisted of excavating and logging 21
hollow-stem auger borings and 6 exploratory test pits. The borings extended to depths
ranging from approximately 11% to 5172 feet below the existing grade. The test pits
were excavated to approximately 6 to 7 feet below the existing grade. The exploratory
borings were advanced using a Mobile B-53, truck-mounted drill rig equipped with 8-
inch diameter hollow-stem augers and an automatic hammer. The exploratory test pits
were excavated with a rubber-tire mounted backhoe equipped with a 24-inch wide
bucket. Plate 2 shows the approximate locations of the exploratory borings and test pits.
The specific boring and test pit locations were established from current landmarks,
pacing, and rough measurements. The described locations should be considered
accurate only to the degree implied by the method of measurement used.

A legend to the logs is presented as Plate A-1. The logs of borings and test pits are
presented as Plates A-2 through A-28. The logs describe the earth materials
encountered, indicate the locations of the samples obtained, and show field and
laboratory tests performed. The excavations were logged by a staff geologist from this
firm using methods outlined in the Unified Soil Classification System (USCS) and
general procedures established in ASTM D 2488. The boundaries between soil types
shown on the logs are approximate because the transition between different soil layers
may be gradual. Bulk and in-place samples of representative earth materials were
obtained from the borings.

In-place soil samples were obtained from the borings using either a Standard
Penetration (SPT) or California-type Sampler driven a total of 18-inches (or until
practical refusal) into the undisturbed soil at the bottom of the boring. The soil sampled
by the SPT (2-inch O.D., 1.5inches I.D.) or California-type sampler (3-inch O.D., 2.4
inches 1.D.) was returned to our laboratory for testing. The samplers were driven using
a 140 pound hammer falling 30 inches. The total number of hammer blows required to
drive the sampler the final 12 inches is termed the blow count and is recorded on the
Logs of Borings. Bulk samples of the soils were retrieved directly from the auger
blades. In-situ dry unit weight and moisture content tests were performed in the
exploratory test pits using a nuclear density gauge in general accordance with ASTM
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Standard Test Methods D 2922 and ASTM D 3017 (Nuclear Method for Determination
of Density and Moisture, respectively). All borings and test pits were backfilled using the
soil from cuttings.
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UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISION ILTH ID DESCRIPTION MAJOR DIVISION LTR| ID DESCRIPTION
Well-graded gravels, Inorganic silis and very fine
gravel-sand mixtures SILTS ML sands, rock flour, silty or

GRAVEL clayey fine sands
Poorly-graded ?xr:.lvels, AND
AND gravel-sand mixtures Inorganic clays of low to
CLAYS medium plasticity; gravelly
GRAVELLY Slity gravels, cL clays silty clayssandy clays,
gravel-sand-silt mixtures LL < 50 lean clays
COARSE sois Clayey gravels FINE oLl Organic silts and organic
A gravel-sand-clay mixtures - sittclays of low plasticity
GRAINED - GRAINED :
Well-graded ds, Inorganic silts, micaceous or
SOILS zragvreal[; sasnat;.ss SOILS Bl MH dlig:omaoeous fine sands
B AND or silts, elastic silts
SAND "1 Poorly-graded sands
e CH Inorganic clays of medium
il sP = and gravelly sands CLAYS /2 rgtc high ‘;)Iasticity
T Silty sands, LL > 50 Organic clays of medium
SANDY SMEx1T sandgill mixture to high plasticity
SoiLS vz Clayey sands, HIGHLY Peat, muck and other
sC / sand-clay mixture RN SO highly organic soils
! Approximate water level observed in boring following drilling
SOIL SAMPLE ADDITIONAL TESTS
Bulk Sample CN - Consolidation
COR - Corrosion Potential
Drive Sample - California Sample : .
CpP - Collapse Potential
Shelby Tube Sample DS - Direct Shear
EX - Expansion Potential
Standard Penetration Test X .
(SPT) Sample MAX - Maximum Dry Density
SG - Specific Gravity
P1 - Plasticity Index
RV - R-Value
SE - Sand Equivalent
GS - Grain Size Distribution

NOTES:

Blow counts represent the number of blows of a 140-pound hammer falling 30 inches required to
drive a sampler through the last 12 inches of an 18-inch penetration, unless otherwise noted.

The lines separating strata on the logs represent approximate boundaries only. The actual transition
may be gradual. No warranty is provided as to the continuity of soil strata between borings. Logs
represent the soil section observed at the boring location on the date of drilling only.

'  KLEINFELDER PLATE

1220 Research Drive, Suite B
Redlands, California LEGEND TO LOGS A-1
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GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Date Drilled 10/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/30/06
Drilling Method:  8-inch Hollow-stem auger =~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
RN GEOTECHNICAL DESCRIPTION 2|
=z |2 ¢ |2 £ |» CLASSIFICATION S J|EE| £, E
s8 |§| & |E| £ |2 rGle gl B%%5
Al || A |B|l O |5 A8=0| <~ &
T |xlsm| Silty Sand: tan, dry, fine to medium grained
IR 21 E ‘sw- Sand with Silt: light brown, dry, medium dense, fine to coarse |15 15 GS
1 1 F|SM| grained
5__ 2| o § ' -- loose
131 35 mlmm_' - medium dense 11 | 07
i s .
.
15j 41 &5 E/ cL| Sandy Clay: brown, dry, hard, fine grained sand, iron staining GS
201 5 23, ﬂﬂmﬂl sp| Sand: light brown, dry, very dense, fine grained
B O 7 I B
25t 6| 36 — dense
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-2
PROJECT NO. 76977 LOG OF BORING B- 1

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Date Drilled 10/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/30/06
Drilling Method:  8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
1 8 =
El B |4 " ;5- GEOTECHNICAL DESCRIPTION 2
El £ | & 5 e -
AEREERE: AND : e E
=g |&|l 2 |5 £ |=n CLASSIFICATION 5 |88 £, &
=8 |E| 2 || £ |= 2GlEE S5x5
ol Al @ |#] S |5 AS8EC0| <0 ~
1 T |H|sm| Silty Sand: light brown, dry, fine to medium grained
B g R -- loose MAX
g 2 |sp| Sand: light brown, dry, medium dense, fine to medium grained, 121 | 0.6
. e trace silt
10
14 » E
151 2, I]]]]]]]]l -- red-brown, very dense
0 I
J 40 E -- dense, trace fine grave
55 ]
r ™ 5 ﬂﬂ[[ml
30‘: 8l @ E -- brown to red-brown, slightly moist, fine to coarse grained
] ‘ / e e e e e st —_
s
' Proposed Lot 3 PLATE
m KLEINFELDER Southern California Logistics Airport
Victorville, California
A-3a
PROJECT NO. 76977 LOG OF BORING B-2

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

=]
Els |, |5 GEOTECHNICAL DESCRIPTION & |
sz |8 £ |3 2|8 CLASSIFICATION 5 |85 2, %
8¢ & & 8] 5 |5 (Continued From Previous Page) SES8 28°¢
91 65 I[ﬂmm ‘|Xlsml| Silty Sand: brown, moist, very dense, fine grained, iron staining
e : S P _
40— 19 i b Sp Sand: light brown, dry, dense, fine to medium grained
4511
27, -- orange-brown, very dense
EEREES
50 4 Silty Sand: brown, slightly moist, medium dense, fine grained,
2 121 2 some clay
Boring terminated at 51.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-3b
PROJECT NO. 76977 - LOG OF BORING B- 2

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOQTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Date Drilled 10/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/30/06
Drilling Method: ~ 8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
g et
2 s i GEOTECHNICAL DESCRIPTION )
R £ g
AL A 2R
75’:5- E .—g E '% % § CLASSIFICATION g ol Z % § 24 %
AR || m |w| © D SIS0 <= &
T4lsm| Silty Sand: brown, dry, fine grained
1 14 sp| Sand: light brown, dry, medium dense, fine to medium grained 116 | 1.2
5_
|* »
lot 3 p m[mm -~ tan, dense
15794 ,, Wl | ~ medium dense, 2-inch thick interbedded lense of light brown
= R clayey sand, caliche
20— 5 12 Silty Sand: brown, slightly moist, very dense, fine grained, iron
] 26, staining
- | 505"
b Clayey Sand: brown, moist, medium dense, fine grained, iron
25 6 staining
| 28
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-4
PROJECT NO. 76977 LOG OF BORING B-3

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 10/30/06 Water Depth: Not Encountered

GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Drilled By: Cal Pac Drilling Date Measured: 10/30/06
Drilling Method: ~ 8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
2l g |, . |B GEOTECHNICAL DESCRIPTION o
El= |8 8|8 = | § <
2 |52 |A AND z |23 B e
== |2l 2 |2 £ |a CLASSIFICATION S_|28 £. %
28 (g1 2 |g| § |9 lZ2E 58, 8
o & =] = 5 = [72] D ole s = 3 3 5
B |w| @ |#]| O |5 RE=Z0| <k
- Silty Sand: light brown, dry, fine to medium grained
11 4 Silty Clayey Sand: light tan, dry, medium dense, fine to medium 17 12
7 M| grained, cemented with caliche _ _ _ __ ____________ |
e 10 Sand: light bronw, dry, loose, fine to medium grained
15__ 4| 48 t sM| Silty Sand: brown, dry, medium dense, fine grained
e dense, calich I
15 1, H]]]]]]]] g = - very dense, caliche, some clay
505" ]
2576 1 i
I 60 EE; -- lesser percentage of fines
30— . w
7 -- iron staining, trace clay
Boring terminated at 31.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-5
PROJECT NO. 76977 LOG OF BORING B- 4

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

PROJECT NO. 76977

LOG OF BORING B- 5

Date Drilled 10/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/30/06
Drilling Method:  8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: I. Perry Datum: N.A.
" £ =
21T || ol GEOTECHNICAL DESCRIPTION 20
Bl = | & B8 S
AACIERE AND i 23l T g
sz |3 2 |5 £ |3 CLASSIFICATION S |88 2, B
s8 [E| &8 |5 £ |2 25|25l 285
RS |G| @ |&] 8 |5 S8=E0| <&
— sM| Silty Sand: brown, dry, fine to medium grained
] 1 8 ; GS
2 2 {sp| Sand: light brown, dry, medium dense, fine to medium grained
10— 5 14 E -~ trace gravel
15774 21 Silty Sand: light brown, dry, very dense, fine grained, trace
|50 caliche and iron staining
20— 5 83 E Sandy Clay: light brown, dry, hard, fine grained sand, caliche
7 Silty Sand: brown, dry, very dense, fine grained, iron staining,
25 ¢ trace clay
o 29,
50/4"
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
| k KLEINFELDER Southern California Logistics Airport
Victorville, California At

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 10/30/06 Water Depth: Not Encountered

GEQTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Drilled By: Cal Pac Drilling Date Measured: 10/30/06
Drilling Method: ~ 8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
E s la :‘é GEOTECHNICAL DESCRIPTION ?:j
== |2l 2 |[&| E |=»n| CLASSIFICATION S _|25] £,
o, 2 =) 2 =} % O ?‘-c e & T W ‘33 =
ol [ F| B 8| = |w 2918 5| T o ]
AZ el m || O |D AEZE0 <=
— J% sM| Silty Sand: light brown, dry, fine to medium grained
TEE 4 sp| Sand: brown, dry, loose, fine to medium grained
g 25 — medium dense, trace gravel 115 | 0.9
10 5 a4 E Silty Sand: orange-brown, dry, dense, fine grained, trace clay
s ] Sand: orange rust color, dry, fine grained
BE
— i% -- gray, very dense, trace silt, iron staining
4| 5004
2Ot 51 14, Sandy Clay: brown, dry, hard, fine grained sand, caliche
32,
— 50/5"
25— | 505" i Silty Sand: light brown, dry, very dense, fine grained, iron
_ ) r]]ﬂlllll staining
= N 3 Sp| Sand: light brown, dry, dense, fine to medium grained, iron
30— 4 staining
=] 35 S
Boring terminated at 31.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-7
PROJECT NO. 76977 LOG OF BORING B- 6

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Date Drilled 10/27/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/27/06
Drilling Method: ~ 8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
g —t
Bl B |, o|B GEOTECHNICAL DESCRIPTION -
gl & (2l & |5 5 |25 £, %
%E g é’ g —% g CLASSIFICATION E%‘ 28 2 % o
Ao vl m (vl O |5 Q&80 <k =
1 Tl4lsm| Silty Sand: light brown, dry, fine grained
Il Sp.| Sand with Silt: light brown, dry, medium dense, fine to medium |
2 5 ISM| grained 107 | 0.9
5__ 3 ;3 sp| Sand: light brown, dry, medium dense, fine to medium grained
Ll Sand with Silt: light gray, dry, very dense, fine to medium 121 | 0.7 DS
E grained, trace fine gravel
15— e Plesme No sample
— Tecovery
e Silty Sand: brown, d dense, fine grained
| 10, ilty Sand: brown, dry, very dense, fine graine
45,
- | 504"
25—
17 m
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-8
PROJECT NO. 76977 LOG OF BORING B-7

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEQTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Date Drilled 10/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/30/06
Drilling Method:  8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
28 =3 GEOTECHNICAL DESCRIPTION =
Elm | & & |3 =
AERERE 45D T lef| e
=z || 2 |3 £ |n CLASSIFICATION S |EEl Ex E
&8 |E| & |E| £ |= 28|28 S8%5
Ao |l @m |v]| O |5 RS0 <
il | T|sp-| Sand with Silt: brown, dry, fine to medium grained
- T B T TR .
1] .j‘ sp| Sand: light brown, dry, medium dense, fine to medium grained
572 i -~ dense, interbedded thin lense of clayey sand
10— 5 3 mmm - red-brown
154 31 E No sample
= 2 Lol recovery
20— , i i
)i 64 "m]lm ] - very dense, fine to medium grained
35 ¢ T Si " i
] &1 E ilty Sand: brown, dry, very dense, fine grained
30— ¢ | Sandy Clay: light gray, dry, hard, fine grained sand, trace iron
_ 20, staining
50/5"
Boring terminated at 31.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-9
PROJECT NO. 76977 LOG OF BORING B- 8

Legend to Logs on Plate A-1

Note; The boundaries between soil types shown on the Jogs are approximate as the transition between different soil layers may be gradual.




(TL).GPJ KA RDLND.GDT 12/8/06

GEQTECH TEMECULA 76977 SCLA LOT 3

PROJECT NO. 76977

LOG OF BORING B-9

Date Drilled 10/27/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/27/06
Drilling Method:  8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
” 8 =
218 |, = = GEOTECHNICAL DESCRIPTION 2 -
25 |9 3|8 AND 2 1.8 =
ol = ol 2 g 3% © R
so |3 2 |5 £ |=» CLASSIFICATION 5 |£8 E, =
TAHERH L SEEHEREE
Al |&| @ |&] S |D A8=Ed| <& &
i |sp-| Sand with Silt: brown, dry, dense, fine to medium grained, trace
1 4 S TisM|  fine gravel
— 48 1
2 20 =|Tlsm| Silty Sand: light brown, slightly moist, very dense, fine grained, 115 | 5.4 crp
s | F (D caliche, trace clay
10— 3 e E 4 -- dense Gs
1374 56 mﬂ]]]]] |sp| Sand: light brown, dry, dense, medium to coarse grained
207 5 - E Silty Sand: brown, dry, dense, fine grained, trace clay
25— ¢ g . ..
20, [l -- very dense, trace iron staining
| 505
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-10

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 10/27/06 Water Depth: Not Encountered

CH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Drilled By: Cal Pac Dirilling Date Measured: 10/27/06
Drilling Method: ~ 8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
S 8 i
£ 8 E GEOTECHNICAL DESCRIPTION =
El £ |8 2|5 2 &
2w |2l 3|8 AND = 1.8 =
7] e a = 2] = = <l
=z |& e 2] 2 |o CLASSIFICATION S_|25 £, ;'
[ = z =) 2 10 o= = = = =]
& |5| & |§| E |« 2ol s = 8%R5
B v @ |#] 0 |5 AEE0| < &
— Silty Sand: brown, dry, fine to medium grained
i 3 — medium dense, moist, fine grained, caliche, trace clay 105 | 9.0 DS
52 23 Clayey Sand: light brown, dry, medium dense, fine grained, veins
N of caliche
01 85 Silty Sand: mottled orange-brown with pink, slightly moist, very 115 | 5.9
7 dense, fine grained, iron staining
4 ~ light brown
207 5 | s0is" Clayey Sand: light brown, dry, very dense, fine grained, some silt,
] trace iron staining
236 63 Silty Sand: red-brown, dry, very dense, fine grained, trace iron
m staining
1 5 -- light brown, lesser percentage of silt
Boring terminated at 31.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California A1

GEQT

PROJECT NO. 76977 L.OG OF BORING B-10

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 10/27/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/27/06
Drilling Method:  8-inch Hollow-stem auger  Elevation: N.A.
Logged By: J. Perry Datum: N.A.
. g =
2R lul gl|e GEOTECHNICAL DESCRIPTION 2
El o |a| 218 ND Sl =
zl L (2] 3|8 i e S 0z
=z |2 2 |2 5|8 CLASSIFICATION SlES| £ E
g8 |51 2 |5l & |2 >Gl2 5| S8« &
Al || ® |v| O D QAE=E0 <= =~
- %SM Silty Sand: light brown, dry, fine to medium grained
e 18 : sp| Sand: light brown, dry, medium dense, fine to medium grained 103 | 1.1 MAX
B 28 Silty Sand: light brown, dry, medium dense, fine grained
10 , Silty Clayey Sand: light brown, slightly moist, very dense, fine s | 7
| 34, grained, caliche, trace iron staining ; W
50/4"
1 8 Sandy Clay: light brown, dry, hard, fine grained sand, caliche
_ 55
20— 4 Si :
3, ilty Sand: brown, dry, very dense, fine grained
7| | 504"
_| ———————————————————————————————————— p—
25 = Sand: light brown, dry, dense, fine to coarse grained
| 37
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-12

GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

PROJECT NO. 76977

LOG OF BORING B-11

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




(TL).GPJ KA RDLND.GDT 12/8/06

GEOTECH TEMECULA 76977 SCLA LOT 3

PROJECT NO. 76977

LOG OF BORING B-12

Date Drilled 10/27/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/27/06
Drilling Method: ~ 8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
2l |, ,|% GEOTECHNICAL DESCRIPTION =
2l 5 o] 3|2 AND t LBl E .
ae (RS (& 28 CLASSIFICATION 5 |38 £, %
58 |E| 2 |E| £ |3 S|z 5| Sgx5
AC |e| @ |6l O | QAEZE0| <= &
— JE sp.| Sand with Silt: brown, dry, fine to medium grained
ol cpsmy
11 @ ji l, sp| Sand: red-brown, dry, medium dense, fine to medium grained
i E 2 - light brown, medium dense 113 | 0.8
10 , e g
i 34 e -- dense, trace fine gravel
15“_ 41 4 ﬂﬂm - very dense
20 5 21 E : Silty Sand: brown, slightly moist, medium dense, fine grained,
T T4 trace iron staining
25 ¢ sp| Sand: olive-brown, slightly moist, dense, fine grained, trace iron
_ 50 staining and silt
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
r m KLEINFELDER Southern California Logistics Airport
Victorville, California
A-13

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEQOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA _RDLND.GDT 12/8/06

Date Drilled 10/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/30/06
Drilling Method:  8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: 1. Petry Datum: N.A.
2l s |, |5 GEOTECHNICAL DESCRIPTION - B
2} & ol .2 ] é E .g =)
£2 |8 £ |2 £ |8 CLASSIFICATION i o|2E S22
g8 |&| = |d] S |5 S&8=8] <& &
- +|1|sm| Silty Sand: light brown, dry, fine to medium grained
12 28 ‘|Sp-| Sand with Silt: light brown, dry, medium dense, fine to medium 113 ] 0.8
7] T ISM grained
5j 3 1a, : - very dense, interbedded layer of fine grained silty sand 11| 0.7 cp
s
10, Sriron: & "
i 30 E - -- medium dense, fine to coarse graine:
154 4 : ;
1 22 -- very dense, fine to medium grained
204 6 45 — dense, intebedded lense of silty sand approximately 2-inches
il thick
ik 29 HHmH lsm| Silty Sand: light brown, dry, very dense, fine to medium grained,
T |sost | (T iron staining, caliche
50 o Sp| Sand: light brown, dry, very dense, fine to medium grained, trace
_ 61 E silt
i ey — trace gravel
Ladh”
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-l4a
PROJECT NO. 76977 LOG OF BORING B-13

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

" £ =
213 =3 GEOTECHNICAL DESCRIPTION ]
S |& F AND =2 | 8 3
5| B 2|9 2 |25l B oz
£% |5 % < |- CLASSIFICATION PLlBE Ex S
5] = & 7 . [ 23 & E
Az gl B 8 |8 (Continued From Previous Page) S828 2878
9 31, T |zism| Silty Sand: light brown, dry, very dense, fine grained, iron
7 50/5" : staining
5 101 4 -- dense
| 3
B o Sand with Gravel: light brown, dry, very dense, fine to medium
1 |sosn grained sand, fine to coarse gravel
50__ 12| 5 F} - fine grained sand
|Boring terminated at 51.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
|
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-14b
PROJECT NO. 76977 LOG OF BORING B-13

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 10/27/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/27/06
Drilling Method:  8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
Elg |, |2 GEOTECHNICAL DESCRIPTION -
A EER AND 2 | g -
AN R £ |gx| B ¢
== 2] ¢ |2] £ |» CLASSIFICATION 5 |25 £, %
=8 || 2 |E| £ |2 >5|SE Tuss
Al |a|m |8] 6 |5 8838 <& &
— ‘E sM| Silty Sand: red-brown, dry, fine to medium grained
= sw| Sand: light brown, dry, medium dense, fine to coarse grained, -
_ 16 ey trace silt :
N 5
i 2 18 oo 0.9 GS
i = £ I T =N S
— ’,'/ '_-'/
104 5 ; e Isp Sand: light brown, dry, very dense, cemented lense of soil with
B O caliche
15__ 4] s E — dense, fine to medium grained, some gravel
20_: Bl o E - very dense, trace gravel
_ % L _
25 ¢ cL| Sandy Clay: brown, dry, hard, fine grained sand
55
- 2
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-15

GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

PROJECT NO. 76977

LOG OF BORING B-14

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 10/27/06 Water Depth: Not Encountered

GEQTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Drilled By: Cal Pac Drilling Date Measured: 10/27/06
Drilling Method:  8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
i & =
218 la| o 1B GEOTECHNICAL DESCRIPTION 2
=] [, (=¥ =) o & —
== |3] 2 |&]| £ |=» CLASSIFICATION S |88 £, &
58 |§| 2 || £ |3 A CEIREETE:
AT |a| m [B] O |D B85 <= &
— Silty Sand: brown, dry, fine grained
] -~ gray
Vg -- light brown, medium dense, caliche 107 | 1.9 cP
P’ 35 Sand with Silt: light brown, dry, medium dense, fine grained 109 | 1.4
10 5 25 Sand: light brown, dry, medium dense, fine to medium grained,
] caliche cemented lense
| - trace fine gravel
15—_ 4] 5 Immm = e
20— . .
| 35 E; i -- medium to coarse grained sand, trace gravel
25 & Silty Sand: tan, dry, very dense, fine grained
40,
1| s0/4
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-16
PROJECT NO. 76977 LOG OF BORING B-15

Legend to Logs on Plate A-1

Note; The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Date Drilled 10/27/06 Water Depth: Not Encountered
Drilled By: Cal Pac Dirilling Date Measured: 10/27/06
Drilling Method: ~ 8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: I. Perry Datum: N.A.
2 8 =
2B |yl wle GEOTECHNICAL DESCRIPTION I N
== |2 2 |22 g CLASSIFICATION 5|25 2., %
58 |E| &2 |E] £ |2 23Sl 5 285
AC |w|lm (v O |0 AEZ0| <+
1 Tl+lsm| Silty Sand: light brown, dry, fine to medium grained
18] s -- medium dense 115 | 25 |EL COR, MAX
S 31 38 {sp| Sand: light brown, dry, dense, fine to medium grained 116 | 1.7
IOt Al — medium dense
15— 5 d -
| 77 -- very dense, fine graine
20 4 4 ; ;
| 40 — dense, fine to medium grained
™ Silty Sand: light brown, dry, very dense, fine grained
50/4"
30 ¢ | s0ie" — orange-brown
Boring terminated at 31.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-17
PROJECT NO. 76977 LOG OF BORING B-16

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




121806

CH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT

GEQT

Date Drilled 10/27/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/27/06
Drilling Method: ~ 8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
e E i =
2l 8 |, & k= GEOTECHNICAL DESCRIPTION 2
= [+ 9 o o o ) ot
Zl g |2 2|2 AND i eS| B
sz | 2 |2l 5|8 CLASSIFICATION S |88 £, %
AR £325 Shef
A |d| B |8 O |D S&=0| <+ &
1 Tlx
— |sm| Silty Sand: light brown, dry, fine to medium grained
12 13 *sw.] Sand with Silt: light tan, dry, medium dense, fine to medium 112§ 1.6 RV
7] rlSM| grained, trace iron staining and caliche
s 8 ; — loose, fine to coarse grained GS
10— 4 ;
| 73 -- medium dense, trace gravel
Boring terminated at 11.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-18
PROJECT NO. 76977 LOG OF BORING B-17

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Date Drilled 10/27/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/27/06
Drilling Method: ~ 8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
25|, .|E GEOTECHNICAL DESCRIPTION ® |
zo |8 2 |E| E |m CLASSIFICATION S_|28| £, %
=% |g| 2 |E| |2 ~S|2E BHyE
8 |8l & |8 S |2 S&=3| =& &
1 B
- Silty Sand: light brown, dry, fine to medium grained
2 1 Sand with Silt: tan, dry, medium dense, fine to medium grained 111} 1.6
57 3 - dense 115 | 2.6
3 49 ;
10 4 5 — medium dense, caliche
Boring terminated at 11.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-19
PROJECT NO. 76977 LOG OF BORING B-18

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 10/27/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/27/06
Drilling Method:  8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
. 8 ' =
2R lal w5 GEOTECHNICAL DESCRIPTION 2 .
2lg el 2|8 AND A -
== || 2 |&] £ |9 CLASSIFICATION 5 |28 £, %
28|15l 2 |E] £ |9 2G5 E Brg g
Qo g = g & |2 B el = o 3]
N2 vl m |vw| © (D QEZE0 €<=
1 I
— - %SP. Sand with Silt: light brown, dry, fine to medium grained
| clsmy ]
o " ’|sp| Sand: light brown, dry, dense, fine grained
2| 4 119 | 1.1
s 45 Silty Clayey Sand: light brown, dry, dense, fine grained
10— , ML| Sandy Silt: brown, slightly moist, hard, fine grained sand, trace - "
_ 16, clay and caliche veins BR 4
44, )
50/4"
Boring terminated at 11.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
g
8
g
5
<
<
= Proposed Lot 3 PLATE
E k KLEINFELDER Southern California Logistics Airport
i Victorville, California
S A-20
2| PROJECT NO. 76977 LOG OF BORING B-19

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 10/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/30/06
Drilling Method:  8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
" g =
£l B |o| o2 GEOTECHNICAL DESCRIPTION 2
5| = = o |2 el
=c 8| ¢ |§] £ |» CLASSIFICATION S |28 £, &
28 |E| & || £ |B 25|25 3895
ol |a|lm |lal © |5 oE=Z0 €<+
1 12 1.
— ; sM| Silty Sand: light brown, dry, fine to medium grained
12} 49 T — medium dense, trace caliche 115 | 3.7
s 10 Sand with Silt: light brown, dry, loose, fine grained
10 4 dense, fi dium grained
o 17, -- very dense, fine to medium graine
50/5"
Boring terminated at 11.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-21

GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

PROJECT NO. 76977

LOG OF BORING B-20

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 10/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 10/30/06
Drilling Method:  8-inch Hollow-stem auger ~ Elevation: N.A.
Logged By: J. Perry Datum: N.A.
- g =
f‘g‘ g | = k= GEOTECHNICAL DESCRIPTION 2 .
=z |&| 2 || £ |» CLASSIFICATION S |88 £, B
% ] =) Z = g (U% b‘c:; ‘S E % % =3 E
Al |&| m |&] S |5 A&ZE0| <- =
1 T4
- 1/sm| Silty Sand: light brown, dry, fine to medium grained
N 1 RV
121 B -- medium dense, caliche 13 | 3.0 CP
3 17 1 Sand with Silt: light brown, dry, medium dense, fine to medium 107 | 1.0
7 grained
104 4 2
| 21 - medium dense, trace gravel
Boring terminated at 11.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-22

GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

PROJIECT NO. 76977

LOG OF BORING B-21

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Excavated  11/1/06 Equipment: Rubber-tire backhoe
Excavated By: Wes Bradshaw Backhoe Orientation: NE -->

Bucket Size: 24-inch bucket Elevation: N.A.
Logged By: J. Perry Datum: N.A.
2l 8 |al ulB GEOTECHNICAL DESCRIPTION D
SR EERE AND 2 .S,
=2 |E 2 |&| £ |= CLASSIFICATION S 188 £, %
=8 |E| & |E| E |3 rGlcE| 3825
Aac |a|lm |86 |5 S0 <&
| \sm| Silty Sand: tan, dry, fine to medium grained
b ] 5w-  Sand with Silt: tan to white, slightly moist, fine to medium 106 | 6.1
:|SM| grained, abundant caliche
o sp| Sand: light brown, dry, loose, trench sidewall caving
Total depth of test pit was 6 feet.
Test pit backfilled using excavated soil.
g
el
<
2 Proposed Lot 3 PLATE
E k KLEINFELDER Southern California Logistics Airport
= Victorville, California
& A-23
2| PROJECT NO. 76977 LOG OF TEST PIT TP- 1

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Excavated  11/1/06 Equipment: Rubber-tire backhoe

GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Excavated By: Wes Bradshaw Backhoe Orientation: N -->
Bucket Size: 24-inch bucket Elevation: N.A.
Logged By: J. Perry Datum: N.A.
El s |, L|B GEOTECHNICAL DESCRIPTION 2|
ARREERE AND : 18
=2 2| ¢ |3 £ |3 CLASSIFICATION S.|58 £, %
28 |E| 2 |£| £ |3 c833 2893
B e @ |B] O |2 ASE0| <+
1 ism| Silty Sand: brown, dry, fine grained
| Sm| Silty Sand: light brown with white, fine to medium grained, veins
of caliche 104 | 5.0
sp| Sand: light brown, dry, fine to medium grained, trench sidewall
N ' caving of loose sand
5_
Total depth of test pit was 7 feet.
Test pit backfilled using excavated soil.
|
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-24
PROJECT NO. 76977 LOG OF TEST PIT TP-2

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Excavated  11/1/06 Equipment: Rubber-tire backhoe
Excavated By: Wes Bradshaw Backhoe Orientation: W-->

GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

Bucket Size: 24-inch bucket Elevation: N.A.
Logged By: J. Perry Datum: N.A.
- 3 GEOTECHNICAL DESCRIPTION =
El £ |2 ¥ |3 = S
ARG s : 25 E .
£% ig; 2 :%_l < |= CLASSIFICATION =P ;E Sy 8
BE |8\ = |2] 6|8 SES8| 2E%¢2
i 'sm| Silty Sand: light brown, dry, fine grained
] |sp-| Sand with Silt: light brown, dry, medium dense, fine to medium
ISM| grained, caliche concentrated between 1.5 and 2.5 feet below grade 109 | 3.9
sp| Sand: light brown, dry, fine to medium grained, trench sidewall
] ' caving of loose sand
5_
Total depth of test pit was 6 feet.
Test pit backfilled using excavated soil.
|
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-25
PROJECT NO. 76977 LOG OF TEST PIT TP-3

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual




Date Excavated  11/1/06 Equipment: Rubber-tire backhoe

Excavated By: Wes Bradshaw Backhoe Orientation: NE -->

Bucket Size: 24-inch bucket Elevation: N.A.
Logged By: 1. Peiiy Datum: N.A.
e ..g. =
218 o] ol® GEOTECHNICAL DESCRIPTION 2 "
sz |3 2 |8 2|4 CLASSIFICATION S_|28 2. %
BB = £ ||l 1|0 SGl 22 S8y 8
o & g =2 I = |@» £ 2 cl ° 3 5}
A || @ |wn O |5 AEZ0 <~ =
sM| Silty Sand: light brown to brown, dry, fine to medium grained
\sM| Silty Sand: light brown, slightly moist, fine to medium grained,
T patches of caliche 105 | 9.0
sp| Sand: light brown, dry, fine to medium grained, some caliche, no
] ' trench sidewall caving
5_
Total depth of test pit was 6 feet.
Test pit backfilled using excavated soil.
Proposed Lot 3 PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-26

GEOTECH TEMECULA 76977 SCLA LOT 3 (TL).GPJ KA RDLND.GDT 12/8/06

PROJECT NO. 76977

LOG OF TEST PIT TP- 5

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.
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APPENDIX B
LABORATORY TESTING

Laboratory tests were performed on drive and bulk soil samples to estimate engineering
characteristics of the various earth materials encountered. Testing was performed in
general accordance with procedures outlined by the American Society for Testing and
Materials, the California Department of Transportation, or other accepted procedures.

IN-SITU MOISTURE CONTENT AND DRY UNIT WEIGHT

In-situ moisture content and dry unit weight tests were performed on samples that could
be recovered in a relatively undisturbed condition. Moisture content was evaluated in
general accordance with ASTM Test Method D 2216; dry unit weight was evaluated
using procedures similar to ASTM Test Method D 2937. The results are presented on
the Logs of Borings.

GRAIN SIZE DISTRIBUTION

Sieve analyses were performed on six soil samples to evaluate the gradation of the
material and to aid in soil classification. Tests were performed in general accordance with
ASTM Standard Test Method D 422. The results of these tests are presented on Plates
B-1 and B-2.

CONSOLIDATION AND COLLAPSE POTENTIAL TESTS

Consolidation and collapse potential tests were performed on representative drive soil
samples to evaluate the settlement characteristics of the in-situ soils when subjected to
typical foundation loads and wetting. The tests were performed in accordance with
ASTM Standard Test Method D 5333. The test results are presented on Plates B-3
through B-8, Consolidation/Collapse Potential Test.

76977/RDLER744 B-1 December 11, 2006
Copyright 2006 Kleinfelder, Inc.
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MAXIMUM DRY UNIT WEIGHT/OPTIMUM MOISTURE CONTENT TESTS

Three maximum dry unit weight/optimum moisture content tests were performed on
selected bulk samples of the on-site soils to determine compaction characteristics. The
tests were performed in accordance with ASTM Standard Test Method D 1557. The
test results are presented in the following table.

Maximum Dry Unit Weight/Optimum Moisture Content Test Results

Maximum Dry : :
: Depth | USCS Soil Unit Weight Optimum Moisture
Location Conterit
(ft) Type (ASTM D 1557) o
(pcf) o

iz e o] 126 11.0
B-11 0-5 SP/SM 134 e
B-16 0-5 SM 129 9.5

EXPANSION INDEX

One sample of the near-surface soil was subjected to an evaluation of the expansion
index in accordance with UBC Standard 18-2 (1997 edition). The results of this test are
presented in the following table.

Expansion Index Test Result

Location DTf‘:)t ! USCS Soil Type Expansion Index
B-16 0-5 SM 21

76977/RDL6R744 December 11, 2006

Copyright 2006 Kleinfelder, Inc.
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DIRECT SHEAR TEST

Two direct shear strength tests were performed on representative drive soil samples to
evaluate the drained shear strength of the soils. The samples were tested in a near-
saturated condition in general accordance with ASTM Test Method D 3080
(consolidated, drained). The results of these tests are presented in the table below.

Direct Shear Test Results

Dry Unit Angle of
Location | Depth | USCSSoil | V. b Internal Cohesion
(ft) Type ( cgf) Friction (psf)
P (degrees)
B-7 10 SP-SM 121 44 60
B-10 & SM 105 30 570

CORROSIVITY TESTS

Chemical analyses were performed on a selected sample of the near surface soil to
estimate pH, resistivity, soluble sulfate, and chloride contents in general accordance
with Caltrans Standard Test Methods 532 (pH), 643 (resistivity), 417 (sulfates), and 422
(chlorides). Results of this test are presented in the table below.

Corrosion Test Results

Minimum Sulfate Chloride
Location | Depth (ft) | Resistivity pH Content | Content
(Ohm-cm) (%) (%)
B-16 0-5 3,000 8.1 0.0003 0.0124
76977/RDL6R744 B-3 December 11, 2006

Copyright 2006 Kleinfelder, Inc.



R-VALUE TEST

Bl KLEINFELDER

Two resistance value (R-value) tests were performed on bulk soil samples to evaluate
pavement support characteristics of the near-surface on-site soils. R-value testing was
performed in accordance with Caltrans Standard Test Method 301. The test results are

presented in the table below.

R-Value Test Result

Location D?f%t 4 USCS Soil Type R-Value
B-17 0-5 SW-SM 60
B-21 0-5 SM 36
76977/RDL6R744 B-4

Copyright 2006 Kleinfelder, Inc.
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SIEVE ANALYSIS

| HYDROMETER

U.S. STANDARD SIEVE SIZES
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GRAIN SIZE DISTRIBUTION
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REPORT OF
GEOTECHNICAL INVESTIGATION
PROPOSED COMMERCIAL BUILDING 13A
SOUTHERN CALIFORNIA LOGISTICS AIRPORT
VICTORVILLE, CALIFORNIA

January 23, 2007

This document was prepared for use only by the client, only for the purposes stated, and within a reasonable time from
issuance. Non-commercial, educational and scientific use of this report by regulatory agencies is regarded as a "fair use"
and not a violation of copyright. Regulatory agencies may make additional copies of this document for internal use.
Copies may also be made available to the public as required by law. The reprint must acknowledge the copyright and
indicate that permission to reprint has been received.
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An employee owned company

January 23, 2007
Project No. 77604

Mr. Brian Parno
Stirling Capital Investments

) 27422 Portola Parkway, Suite 300
Foothill Ranch, CA 92610

Subject: Report of Geotechnical Investigation
Proposed Commercial Building 13A
Southern California Logistics Airport
Victorville, California

Dear Mr. Parno:

Kleinfelder, Inc., (Kleinfelder) is pleased to present this report summarizing our

] geotechnical investigation for the subject site. The site is located between Sabre
Boulevard and Mather Street (future Aerospace Road) within the Southern California
Logistics Airport in Victorville, California. The purpose of our investigation was to
evaluate the subsurface conditions at the site and develop geotechnical
recommendations for project design and construction.

— It is our opinion, from a geotechnical engineering perspective, that the site is suitable for
the proposed development provided the recommendations presented in this report are
incorporated into design and construction of the project.

We appreciate the opportunity to be of service on this project. If you have any
questions or require additional information, please do not hesitate to contact the
undersigned at your convenience.

Respectfully submitted,

KLEINFELDER, INC.

p

Michael O. Cook, PG, CEG
Senior Geologist

I a2 A
k “Scoft-6. Lawson, PE

roject Engineer
: 2 MICHAEL O. COOK

CEG #1716

SGL:edg
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Important Information Ahout Your

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
civil engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, prepared sofely for the client. No
one except you should rely on your geotechnical engineering report without
first conferring with the geotechnical enginesr who prepared it. And no one
— not even you — should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on

A Unigue Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

e ot prepared for you,

e not prepared for your project,

= not prepared for the specific site explored, or

e completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect: '

e the function of the proposed structure, as when it's changed from a
parking garage to an office building, or from a light industrial plant
to a refrigerated warehouse,

L

heotechnical Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and aisputes.

. The following information is provided to help you manage your risks,

* elevation, configuration, location, orientation, or weight of the
proposed structure,

e composition of the design team, or

e project ownership.

As a general rule, always inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geotechnical engineers cannot accept responsibility or liability for problems
that occur because their reports do not consider developments of which
they were not informed.

Subsurface Conditions Can Change

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do not rely on a geotechnical engineer-
ing report whose adequacy may have been affected by: the passage of
time; by man-made events, such as construction on or adjacent to the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Always contact the geotechnical engineer before applying the report
to determine if it is still refiable. A minor amount of additional testing or
analysis could prevent major prablems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion about subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction abservation is the
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are /ot Final

Do not overrely on the construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by observing actual

/
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1.0 INTRODUCTION

1.1 GENERAL

Kleinfelder, Inc., (Kleinfelder) was retained by Stirling Capital Investments (Stirling) to
conduct a geotechnical investigation at the site of the proposed new commercial
building 13A within the Southern California Logistics Airport (SCLA). The scope of our
services was provided in our proposal entitled Proposal fo Conduct a Geotechnical
Investigation, Proposed Building 13A - Lot 13, Southem California Logistics Airport,
Victorville, California, dated October 2, 2006.

This report presents our recommendations relative to the geotechnical aspects of
design and construction for the proposed project. Conclusions and recommendations
presented in this report are based on the subsurface conditions encountered at the
locations of our field excavations, and the provisions and requirements outlined in the
Additional Services and Limitations sections of this report. = Recommendations
presented in this report should not be extrapolated to other areas or be used for other
projects without our prior review.

1.2  SITE AND PROPOSED PROJECT DESCRIPTION

The site proposed for development is located between Sabre Boulevard and Mather
Street (future Aerospace Road) within the SCLA in Victorville, California (see Plate 1,
Site Vicinity Map). The site consists of a rectangular shaped parcel that is primarily
occupied by abandoned buildings constructed during the operation of the former
George Air Force Base (now SCLA). Demolition operations are currently underway to
clear the site of existing structures in anticipation of future development.

The parcel is approximately 18 acres in size. Topographically, the site is generally flat
and slopes gradually to the north. The elevation of the site is approximately 2,880 feet
above mean sea level (MSL) based on the United States Geological Survey (USGS)
Victorville, California Quadrangle.

Based on a preliminary site plan provided to us by Stirling and prepared by HPA dated
August 2006, the proposed commercial building 13A was originally proposed as an

77604/RDL7R105 Page 1 of 31 January 23, 2007
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approximately 324,226 square foot rectangular building with the longer dimension of the
building oriented east-west parallel with Aerospace Road. During the course of our
geotechnical investigation, but after our field exploration was completed, Kleinfelder was
informed that the proposed footprint of building 13A was changed. Based on our review
of a revised site plan provided to us by Stirling and prepared by RGA Architects, the
building footprint has been rotated approximately 90 degrees so the site is now
bounded on the north by Sabre Boulevard and on the south by Aerospace Road. Since
Kleinfelder was made aware of the revision after the completion of our field exploration,
two additional exploratory borings (B-21 and B-22) were subsequently excavated in the
northern area of the revised building footprint.

Building 13A will be approximately 296,443 square-feet and will be built using “tilt-up”
type slab-on-grade construction. Paved parking and drive areas will surround the
building. We anticipate that appurtenant construction will include underground utilities
and concrete flatwork. The location of the proposed building 13A is shown on the
attached Plate 2, Boring and Test Pit Location Map.

Building foundation loads and grading plans were unavailable for our review at the time
this report was prepared. We anticipate that cuts and fills required to bring the project
site to finished grade will be on the order of 5-feet or less, excluding requirements for
remedial grading.

1.3 PURPOSE AND SCOPE

The purpose of this investigation was to evaluate subsurface conditions at the site and
provide geotechnical recommendations for design and construction of the proposed
development. A description of the scope of services performed is presented below.

Task 1 — Literature Review

We began our services by reviewing soils and geologic data in our files and from select
public agencies (see References). We have completed a computerized search of
appropriate seismic and faulting information as it relates to the site.
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Task 2 — Field Exploration

Prior to conducting the field exploration, our proposed exploration locations were
cleared of known existing utility lines through Underground Service Alert (USA). The
subsurface exploration program consisted of excavating and logging 22 exploratory
borings and 6 exploratory test pits. The borings were advanced to depths ranging
between approximately 6% and 51% feet below the existing grade. The test pits were
excavated to depths ranging between approximately 6 and 8 feet below the existing
grade. Bulk and drive soil samples were obtained from the borings for laboratory testing.
A detailed description of the field investigation, and the logs of the borings and test pits
excavated for this study are presented in Appendix A.

Task 3 — Laboratory Soil Testing

Laboratory testing was performed on soil samples collected during our field exploration
to substantiate field classifications and to assess the physical characteristics of the
subsurface soils. Testing consisted of in-situ dry unit weight and moisture content, grain
size distribution, plasticity index, consolidation/collapse potential, laboratory maximum
dry unit weight and optimum moisture content, expansion potential, direct shear
strength, corrosion analyses, and R-value. A summary of the laboratory test program
and the test results are presented in Appendix B.

Task 4 — Geotechnical Analyses and Report Preparation

Field and laboratory findings were evaluated in conjunction with the proposed use of the
property.  This report includes conclusions and recommendations regarding the
following:

¢ Regional geologic setting and geologic hazards including the potential for ground
rupture due to surface faulting, liquefaction, and other seismically induced hazards.

¢ Subsurface materials encountered within the exploratory borings and test pits,
anticipated groundwater levels and excavation characteristics of these materials.

¢ Expansion and corrosion potential of the near surface soils.
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+ Site seismic coefficients for use in structural design in accordance with the 2001
California Building Code (CBC).

¢ Guidelines for earthwork construction including recommendations for site
preparation, overexcavations, and fill placement and compaction.

¢ Foundations and slabs-on-grade, allowable bearing pressure, and anticipated total
and differential foundation settlements.

¢ lateral earth pressures for design of retaining walls and other below grade
structures.

¢+ Pipe bedding and trench backfill.

¢ Asphalt concrete and Portland cement concrete pavement.
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2.0 REGIONAL GEOLOGY

The project site is located within the western Mojave Desert, which is part of the greater
Mojave Desert Geomorphic Province, a broad interior region of isolated mountain
ranges separated by desert expanses. The western Mojave is a wedge-shaped area
bordered on the southwest by the San Gabriel and San Bernardino Mountains, and on
the northwest by the Tehachapi Mountains. These surrounding mountains range up to
10,080 and 7,900 feet in altitude, respectively, while the interior desert has relatively low
relief. The only major drainage channel within the desert region is the Mojave River —
an intermittent river that flows from the San Bernardino Mountains northward, then
eastward to its termination at Soda Lake near Baker, California.

The structural geology and fault patterns within the western Mojave Desert are relatively
uniform and internally consistent, comprised of a series of northwest-southeast trending
faults, in contrast to the fault patterns north and south of the province. Major faults in
the area include the San Andreas and Garlock fault zones to the southwest and
northwest, respectively, the northwest-trending Helendale, Lockhart, and Lenwood
faults to the northeast, and the North Frontal fault zone to the southeast.

Lithologically, the region is characterized by alluvial-filled basins overlying Paleozoic
and Mesozoic igneous and metamorphic basement rocks. The basement rocks are
exposed at the surface in isolated mountain ranges throughout the desert.
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3.0 LOCAL GEOLOGIC CONDITIONS

3.1 SUBSURFACE SOIL CONDITIONS

The principal alluvial soil deposits encountered during our investigation consist of silty
sand (SM), sand (SW & SP), sand with silt (SP-SM), and sandy silt (ML) with occasional
interbedded layers of clayey sand (SC). Although not encountered during our field
investigation, we anticipate that undocumented fill soils may exist within the vicinity of
the existing structures at the site. The locations of our exploratory borings are shown
on Plate 2, Boring Location Map. Detailed descriptions of the subsurface conditions
encountered during our field investigation are presented on the Logs of Borings and
Test Pits provided in Appendix A.

The alluvial deposits are generally considered suitable for support of the proposed
development provided the overexcavation, moisture conditioning, and compaction of the
upper soils as recommended in this report are performed.

3.2 GROUNDWATER

Groundwater was not encountered within the excavations performed for this study.
Based on our research, groundwater is present at depths greater than 100 feet below
existing grade within this area, and is not anticipated to be encountered during site
development.

Fluctuations of the groundwater level, localized zones of perched water, and variations
in soil moisture content should be anticipated during and following the rainy season.
Irrigation of landscaped areas on and adjacent to the site can also cause a fluctuation of
local groundwater levels and perched water conditions can develop.

3.3 COLLAPSE POTENTIAL

A collapsible soil is generally defined as a soil, which will undergo a sudden decrease in
volume when its internal structural support is lost. Soils found to be most susceptible to
collapse include loess (fine-grained wind-deposited soil) deposits, valley alluvium
deposited within a semi-arid to arid climate, and residual soil deposits. The degree of
collapse for a soil sample can be defined by the collapse potential value, which is
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expressed as a percent collapse of the total sample. The following Table 1, Collapse
Potential Values, provides a range of collapse potential values as defined in the Naval
Facilities Engineering Command Design Manual 7.1 and can be used to relate the
collapse potential value to the severity of the collapse problem.

Table 1
Collapse Potential Values
NAVFAC DM 7.1, 1986

Collapse Potential Value Severity of Problem
0-1% No problem
1-5% Moderate trouble
5-10% Trouble
10-20% Severe trouble
>20%

Very severe trouble

The project site is located in a geologic environment, which may be prone to a
collapsible soil problem. Collapse potential testing performed on samples collected
during our field exploration indicated a range in values between zero and about 1
percent, at applied vertical stresses of 2,000 pounds per square foot (psf). Comparing
our laboratory test results to those values presented in Table 1, the samples tested
indicate a varying range from little to moderate trouble. Based on the results of our field
exploration, laboratory testing, geotechnical analyses performed for this investigation,
and our experience with other projects in the vicinity of the site, it is our opinion that the
site generally has a low to moderate potential for collapsible soil conditions.

To reduce the collapse potential hazard at this site, we recommend removal and re-
compaction of the upper soils, as provided in the conclusions and recommendations
section of this report. Compaction efforts should include proof-rolling of the exposed
overexcavation bottom subgrade with heavy tamping equipment prior to fill placement.

Since the introduction of water into the soils can initiate collapse, proper measures
should be taken to reduce the potential for future pipe leakage and/or landscape
irrigation infiltration into the soils within the areas of the proposed improvements. It is
very important that storm water runoff be directed from the roof and other improvements
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to appropriate storm water collection systems. Diligent efforts should be made to
provide an efficient means of transport of runoff water to collection devices, preventing
runoff water from infiltrating soils within the vicinity of the structure.

3.4 EXPANSIVE SOILS

Two near surface soil samples obtained from our field exploration were tested for
expansion potential in accordance with UBC Standard 18-2. The results of these tests
indicate Expansion Index (El) values of 4 and 5, respectively. Soils with an El between
0 and 20 are considered to have a “very low” expansion potential as defined by the
2001 California Building Code.

Testing of the final subgrade soils after completion of grading should be conducted to
evaluate the expansion potential and confirm or modify the recommendations presented
herein.

3.5 CORROSIVITY

Two samples of the near-surface soils were tested for potential corrosion to concrete
and reinforcing steel. The samples were tested in general accordance with California
Standard Test Methods to evaluate pH, resistivity, and water-soluble sulfates and
chlorides content. We have provided the corrosion tests as requested, and these tests
should be considered as only an indicator of soil corrosivity for the samples tested.
Other soils found on site may be more, less, or of a similar corrosive nature.

Although Kleinfelder does not practice corrosion engineering, the results of the
corrosion tests indicate that the soils tested can be considered as “moderately” to
“severely” corrosive to buried metals and as possessing a “negligible” exposure to
sulfate attack for concrete. If desired by the client, Kleinfelder can recommend a
corrosion engineer to evaluate the corrosion potential of the site soils to concrete and
buried metals, to recommend further testing as required, and to provide specific
corrosion mitigation methods appropriate for the project.
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4.0 GEOLOGIC HAZARDS

41 FAULTING AND SEISMICITY

The project site is located in the highly seismic southern California region within the
influence of several fault systems that are considered to be active or potentially active.
An active fault is defined by the State of California as “a sufficiently active and well
defined fault, which has exhibited surface displacement within the Holocene time
(the last 11,000 years).” A potentially active fault is defined by the State as “a fault with
a history of movement within Pleistocene time (between 11,000 and 1.6 million years
ago).” These active and potentially active faults are capable of producing potentially
damaging seismic shaking at the site. It is anticipated that the project site will
periodically experience ground acceleration as the result of moderate to large
magnitude earthquakes. Other active faults without surface expression (blind faults)
that are capable of generating an earthquake, or other potentially active seismic
sources may be present that are not currently zoned.

Faults are also type classified as Type A, B, or C for Near-Source Zone ground motion
(Ca, Cv, Na and Nv) by the State of California and ICBO (in the CBC, Table 16A-U)
according to parameters of known slip rate and maximum earthquake magnitude.

We have performed a computer-aided search of the known active and potentially active
faults within a 62-mile (100-kilometer) radius of the site and researched available
literature to assess the maximum credible earthquakes expected to be generated on
each fault. Table 2 summarizes these parameters for 5 out of the 34 known active and
potentially active faults or fault segments within the searched radius of the site that in
our opinion will have the greatest impact upon the site. Selection of the faults was
based on their proximity to the site and their potential to generate strong ground motion
on the site. Table 2 was generated using in part the EQFAULT computer program
(version 3.00) developed by Blake (2000) as modified using the fault parameters from
CGS Open File Report 96-08 and the 1997 UBC fault maps. This table represents
deterministic data only and therefore does not identify the probability of reactivation or
the on-site effects from earthquakes occurring on any of the other faults in the region.
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Table 2
Significant Faults

Approx. Maximum | Fault
Fault Name — Segment GomSle | Mot | soure

_mi (km) Mag.) Type
Helendale — South Lockhart 117 (18.8) 7.1 B
North Frontal Fault Zone 15.9 (25.6) ) B
Cleghorn 19.6 (31.5) 6.5 B
San Andreas - Mojave 209 (33.7) 74 A
San Andreas - Southern 21.2 (34.1) 7.4 A

* As defined by the ICBO (1998) and CGS (OFR 96-08)

Under the current understanding of regional seismo-tectonics, the largest maximum
credible events to impact the site may be generated by the Helendale fault (South
Lockhart segment), which is considered capable of generating a moment magnitude
M7.1 earthquake, or by the San Andreas fault (Southern segment), which is considered
capable of generating a moment magnitude M7.4 earthquake.

4.2 FAULT RUPTURE

The site is not located within a currently delineated State of California Alquist-Priolo
Earthquake Fault Zone (Hart and Bryant, 1997). No known active faults have been
identified on the site, thus, the potential for future surface fault rupture at the site is
considered to be “low.” While fault rupture would most likely occur along previously
established fault traces, future fault rupture could occur at other locations.

4.3 SECONDARY SEISMIC HAZARDS

Secondary seismic hazards related to ground shaking include ground deformation,
tsunamis, and seiches. Due to the inland location of the site and lack of a nearby large
body of open water the hazards from tsunamis and seiches are considered low.

Non-tectonic ground deformation consists of surface cracking of the ground with little to
no displacement. This type of deformation is not caused by fault rupture. Rather it is
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generally associated with differential shaking of two or more geologic units with differing
physical characteristics. The site is underlain by relatively consistent geologic
materials. The potential for ground deformation is considered “low” under current
conditions and proposed grades.

44 LIQUEFACTION AND SEISMICALLY INDUCED SETTLEMENT

Liquefaction is the sudden loss of shear strength in a loose, saturated granular soil due
to vibratory motions such as those associated with earthquakes. Seismically induced
soil liquefaction generally occurs in loose, saturated, cohesionless soil when pore
pressures within the soil increase during ground shaking. The increase in pore
pressure transforms the soil from a solid to a semi-liquid state. These soils typically
lose a portion or all of their shear strength and regain strength sometime after shaking
stops.

Groundwater was not encountered in any of the borings excavated for this investigation,
to the maximum depth explored of approximately 51% feet below existing grade. Our
research indicates that the groundwater levels in the vicinity of the site are greater than
100 feet below the existing ground surface. Due to the density of the soils encountered
and the anticipated depth to groundwater, it is our opinion that under a preliminary,
screening level liquefaction analysis, the site has a “low” liquefaction potential. The
potential for seismic-induced settlement of the on site soils to impact the proposed
development is also considered to be low.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 GENERAL

Based on our field exploration, laboratory testing, and geotechnical analyses, it is our
opinion that the site is suitable for development of the proposed project as planned,
provided the recommendations presented in this report are incorporated into project
design and construction.

Detailed geotechnical engineering recommendations addressing the removal of
unsuitable soils, placement of compacted soil, building foundations, slabs-on-grade, and
retaining walls are presented in the remaining portions of this report. The following
opinions, conclusions, and recommendations are based on the properties of the
materials encountered in the exploratory borings and test pits and the results of our
laboratory test program.

5.2 SEISMIC DESIGN CONSIDERATIONS

5.2.1 General

We consider the most significant geologic hazard to the project to be the potential for
moderate to severe seismic shaking that is likely to occur during the design life of the
proposed development. The site is located in the seismically active southern California
region within the influence of several fault systems that are considered to be active or
potentially active. These active and potentially active faults are capable of producing
potentially damaging seismic shaking at the site. It is anticipated that the project site
will periodically experience strong ground acceleration as the result of moderate to large
magnitude earthquakes.

5.2.2 Ground Shaking

We recommend, at a minimum, the proposed development be designed in accordance
with the requirements of the 2001 edition of the California Building Code (CBC) for
Seismic Zone 4. In developing site-specific seismic design criteria, the characteristics
of the earth units underlying the site are an important input to evaluate the response at
a given site. Based on the results of our field exploration, the proposed project site will
be underlain primarily by compacted fill soils overlying alluvial fan deposits. Based on
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the type of materials encountered during this investigation, we have classified the site
soil profile for site response as S¢ according to Table 16A-J of the 2001 CBC.
Presented in Table 3 is a summary of the recommended seismic parameters for the soil
profile for structural design per the 2001 CBC.

Table 3
Summary of Seismic Parameters

Site Soil Profile S
Seismic Zone 4
Design Fault Helendale — South Lockhart Segment
Near Source Distance 18.8 km
Seismic Source Type B
Near Source Factor - N, 1.0
Near Source Factor - N, 1.0
Seismic Coefficient - C, 0.40N;= 0.40
Seismic Coefficient - C, 0.56N, = 0.56

5.3 EARTHWORK

5.3.1 General

All site preparation and earthwork operations should be performed in accordance with
applicable codes, safety regulations, and other local, state, or federal specifications. All
references to maximum unit weight should be established in accordance with the
current ASTM Standard Test Method D 1557 and may supercede references cited
herein.

5.3.2 Stripping and Grubbing

All debris or structures that may be encountered during the stripping operations,
including concrete, asphalt concrete, wood, steel, piping, etc. should be separated and
disposed of off-site. Any existing utility pipelines that extend beyond the limits of the
proposed development and are to be abandoned in place should be appropriately
plugged and capped to prevent migration of soil and/or water. All demolition of
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underground structures should be accomplished under the observation of our
representative in order to identify areas requiring over-excavation and compaction
during future grading observation.

Prior to site grading, all existing vegetation, organic matter, and debris should be
stripped and disposed outside the construction limits. Concrete, brick, organic matter,
and other debris, if encountered, may not be used for fill materials. Deeper stripping or
grubbing may be required where concentrations of organics are encountered during site
grading.

5.3.3 Remedial Grading

Subsequent to stripping and grubbing operations, areas to receive fill should be stripped
of all topsoil, and any loose or soft earth materials until a uniform, firm and unyielding
subgrade is exposed, as evaluated by the geotechnical engineer or geologist.

We recommend over-excavation and re-compaction of the existing alluvial soils to

mm—

reduce the potential for excessive settlement and help mitigate the potential for
collapse. Specific over-excavation recommendations are provided in the following

paragraphs. However, in all instances the minimum depth of overexcavation within all
areas of proposed structures should be at least three feet below existing grade.
Overexcavation recommendations are herein provided for the following areas.

: Footings for the proposed structure should-be<placed on a
of engineered fill compacted to at least relative

VI D 1557). For example, if footings are embetts

Shallow Foundati

minimum of
compaction (A feet below
existing grade, overexcavation of at least 5 feet below existing grade is recommended.
The engineered fill should extend horizontally beyond the edges of all foundation
elements a minimum distance of 5 feet.

Slab-on-Grade: _slab-on-grade for the proposed structure should-be—placed on a
minimum of (3 feet) of engineered fill compacted to at least relative
compaction (ASTM D 1557).

Pavement Subgrade: New asphalt conc or Portland cement concrete pavements.
should be placed over a minimum of (2 feet/of engineered fill compacted to at Iea

percent relative compaction (ASTM 1557). The top 12 inches of engineered fill
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measured from the finished subgrade elevation should be compacted to at least 95
percent relative compaction. This engineered fill thickness is in addition to the asphalt
concrete, Portland cement concrete, and aggregate base layers presented in Section
5.8 of this report.

All over-excavations should extend to a depth where the project geologist or
geotechnical engineer has deemed the exposed soils as being suitable for receiving
compacted fill. The over-excavation depths may be modified once final grading plans
are prepared and reviewed by Kleinfelder.

Prior to the placement of compacted fill, and after site preparation and remedial grading
have been performed, processing of the approved excavation bottom should be
performed by scarifying to a minimum depth of 6 inches, moisture conditioning as
necessary to near optimum moisture content, and compacting o a minimum of 90
percent of the maximum dry unit weight, based on ASTM D 1557. Compaction efforts
should also include proof-rolling of the exposed overexcavation bottom with heavy
tamping equipment to help mitigate against collapsible soils.

The removal and stripping operations should expose a firm and unyielding subgrade
that is free of significant voids. The materials exposed at the bottom of excavations
should be observed by a geotechnical engineer or geologist from our office prior to the
placement of any compacted fill soils. Additional removals may be required as a result
of observation and/or testing of the exposed subgrade subsequent to the required over-
excavation. A representative from our firm should be present during all site clearing and
grading operations to monitor site conditions; substantiate proper use of materials;
evaluate compaction operations; and verify that the recommendations contained herein
are met.

5.3.4 On-site Materials

Borings were advanced with little to moderate effort within the existing on-site soils.
Conventional earth moving equipment is expected to be capable of performing the
excavations required.

The on-site soils encountered during our investigation, excluding organics, debris,
and/or other deleterious materials, are considered suitable for use as engineered fill.
When adequately compacted at an appropriate moisture content, these materials can
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be expected to possess suitable bearing and settlement characteristics for the proposed
project.

5.3.5 Import Materials

All import fill soils should be free from deleterious material and debris. Import materials,
if required, should have a "very low” to “low” expansion potential, i.e. have an expansion
index of less than Q All imported fill should be compacted to the general
recommendations provided for compacted fill. We recommend that the contractor be
responsible to verify that all import soil be documented to be free of environmentally
regulated substances including petroleum or petroleum by-products, chemicals, and
harmful materials.

5.3.6 Compaction Criteria

All fill soils, either native, imported, or blended mixes required to bring the site to final
grade should be placed as compacted fill. All soil intended for compacted fill should be
uniformly moisture-conditioned to near optimum moisture content, placed in horizontal
lifts less than 8 inches in loose thickness, and compacted to at least 90 percent relative
compaction based on ASTM D 1557. The upper 12 inches of fill within pavement areas
should be compacted to a minimum of 95 percent relative compaction (ASTM D 1557).
Additional fill lifts should not be placed if the previous lift did not meet the required dry
unit weight or if soil conditions are not stable.

5.4 FOUNDATION RECOMMENDATIONS

5.41 General

Based upon the data collected during this study, and from a geotechnical engineering
standpoint, it is our opinion that the building foundations may be designed using
conventional spread and continuous strip footings with slab-on-grade floors, provided
the recommendations presented in this report are incorporated into the design and
construction of the project. Recommendations for the design of foundations and slabs-
on-grade are presented in the following sections.

5.4.2 Conventional Shallow Foundations
The proposed building can be designed with conventional continuous ﬁootings and
18

isolated spread footings. Footings~should have a minimum width of iches and a
minimum embedment depth ofnches below the lowest adjacent final grade.
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Foundations constructed in accordance with t commendations may be designed
using an allowable soil bearing pressure 0fQ,000 pounds per square foot Jpsf). Footings

should be designed by the structural engineer for any specific loading, settlement, or

expansive soil conditions. The allowable bearing pressure provided above is a net
value; therefore, the weight of the foundation (which extends below grade) may be
neglected when computing dead loads. The allowable bearing pressure may be
increased by 1/3 for short-term loading due to wind or seismic forces.

Soils removed during any footing or utility trench excavation should not be spread or
placed over compacted finished grade soils unless subsequently compacted to at least
90 percent of the maximum dry unit weight, as evaluated by ASTM D 1557, and near
optimum moisture content.

Footings may experience an overall loss in bearing capacity or an increased potential to
settle where located in close proximity to existing or future utility trenches. Furthermore,
stresses imposed by the footings on the utility lines may cause cracking, collapse,
and/or a loss of serviceability. To reduce this risk, footings should extend below a 1:1
plane projected upward from the closest bottom corner of the trench.

At the completion of grading, representative samples of the materials at footing grade
should be evaluated for expansion potential and corrosivity.

5.4.3 Slabs-On-Grade

Concrete slabs-on-grade may be used for the proposed structure. Slabs-on-grade
should be placed on compacted engineered fill that is uniform in composition and at
least 3 feet in thickness. We recommend that interior concrete slabs supported-on-
grade be underlain by a capillary break to reduce the potential for soil moisture
migrating upwards toward the slab. Concrete floor slabs should be reinforced as
required by the structural engineer. The structural engineer should design all slabs for
any specific loading, settlement, or expansive soil conditions. At the completion of
grading, representative samples of the materials at pad grade should be evaluated for
expansion potential to verify or modify these recommendations.

We anticipate that some of the proposed floor slabs will be covered with moisture-
sensitive floor coverings. Within areas where moisture sensitive flooring will be placed,
we recommend the placement of an impermeable membrane such as visqueen, or
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equivalent, to act as a vapor barrier to reduce the potential for upward migration of
water vapor through the slab. The vapor barrier should have a thickness of at least ten
mils. To promote uniform curing of the slab and provide protection of the membrane
during construction, clean, fine-to-medium-grained sand, 2 inches thick, should be
placed on top of and below the membrane, for a 4-inch thick sand blanket, prior to the
placement of concrete. This sand should be moistened immediately prior to concrete
placement.

Clean sand should conform to the specifications for concrete sand in the latest editions
of the Standard Specifications for Public Works Construction (Green Book). Generally,
the gradation range of clean sand should consist of 100% passing the No. 4 sieve to
less than 5% passing the No. 200 sieve. In general, the on-site soils do not appear to
meet this requirement. All areas adjacent to the building, including planters, should be
designed to drain away from the structure to avoid an accumulation of water beneath
the slab.

Concrete should not be placed if sand overlying the vapor barrier has been allowed to
become wet (due to precipitation or excessive moistening) or if standing water is
present above the membrane. Excessive water beneath interior floor slabs could result
in significant vapor transmission through the slab, adversely affecting moisture-sensitive
floor coverings.

Although vapor barrier systems are currently the industry standard, this system may not
be completely effective in preventing floor slab moisture problems. These systems
typically will not necessarily ensure that floor slab moisture transmission rates will meet
floor-covering manufacturer standards or that indoor humidity levels will be appropriate
to inhibit mold growth. In many cases, floor moisture problems are the result of either
improper curing of floor slabs or improper application of flooring adhesives.

Our evaluation has not included services to address the influence of moisture vapor
transmission through building floor slabs. Slab and flooring system design experts
should be retained to provide design recommendations consistent with the maximum
allowable moisture transmission rate as it may affect flooring performance and indoor
humidity levels.
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Special precautions must be taken during the placement and curing of all concrete
slabs. Excessive slump (high water-cement ratio) of the concrete and/or improper
curing procedures used during either hot or cold weather conditions could lead fo
excessive shrinkage, cracking, or curling of the slabs. High water-cement ratio and/or
improper curing also greatly increase the water vapor permeability of concrete. We
recommend that all concrete placement and curing operations be performed in
accordance with the American Concrete Institute (ACI) Manual.

5.4.4 Footing and Slab-On-Grade Observation

Prior to placing steel or concrete, footing excavations should be cleaned of all debris,
loose or soft soil, and water. All footing excavations should be observed by an engineer
from our firm just prior to placing steel or concrete to verify that the recommendations
contained herein are implemented during construction. Subgrade soils beneath slabs-
on-grade should also be observed during pre-moistening operations to verify that the
recommendations contained herein are implemented during construction.

5.4.5 Estimated Settlements

Total settlement of the foundation will vary depending on the plan dimensions of the
foundation and the actual load supported. Based on anticipated foundation dimensions
and loads, and assuming the site is prepared as recommended under Section 5.3, it is
our opinion that the total and differential settlement due to static loading between
similarly loaded adjacent footings should be approximately 1-inch and %-inch over a
distance of 40 feet, respectively. In the event that the foundation soils become saturated
settlement greater than one inch could occur due to isolated collapsible soils.

5.4.6 Lateral Earth Pressures

The lateral earth pressure values for level backfill are provided for walls backfilled with
drainage materials and existing on-site soils. Retaining walls or structures should be
designed for an active soil pressure equivalent to a fluid density of 35 pounds per cubic
foot (pcf). The active lateral earth pressures are for horizontal backfills using the on-site
native soils on walls that are free to rotate at least 0.1 percent of the wall height. Walls,
which are restrained against movement or rotation at the top, should be designed for a
soil pressure equivalent to a fluid density of 55 pcf.

The recommended lateral earth pressures assume that drainage is provided behind the
walls to prevent the buildup of hydrostatic pressures. Walls should be provided with
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drains to reduce the potential for the buildup of hydrostatic pressure. Drains may
consist of a 2-foot-wide zone of %-inch rock wrapped in filter fabric located immediately
behind the wall extending to within 1 foot of the ground surface. Perforated Schedule
40 PVC pipe should be installed within the rock at the base of the drain and sloped to
discharge to a suitable collection facility. Commercially available drainage panels could
be used as an alternative. The product manufacturer's recommendations should be
followed in the installation of a drainage panel.

I sufficient drainage is not provided, walls should be designed to resist equivalent fluid
pressures of 80 pcf and 90 pcf for the active and at-rest cases, respectively.

Resistance to lateral loads (including those due to wind or seismic forces) may be
provided by frictional resistance between the bottom of concrete foundations and the
underlying soil, and by passive soil pressure against the sides of the foundations.

A coefficient of friction of 0.35 may be used between cast-in-place concrete foundations
and the underlying soil. Passive pressure available in engineered fill may be taken as
equivalent to the pressure exerted by a fluid weighing 325 pcf, not to exceed 3,000 psf.
The passive resistance may be increased by one-third when considering loads of short
duration including wind or seismic loads.

The upper 1-foot of soil should not be considered when calculating passive pressure
unless confined by overlying asphalt concrete pavement or Portland cement concrete
slab. The passive resistance of the subsurface soils will diminish or be non-existent if
trench sidewalls slough, cave, or are overwidened during or following excavations. If
this condition is encountered, our firm should be notified to review the condition and
provide remedial recommendations, if warranted.

The above values are applicable if the on-site soils are used for backfill behind the
walls. The recommended values do not include compaction or truck-induced wall
pressures. Care must be taken during the compaction operation not to overstress the
wall. Heavy construction equipment should be maintained a distance of at least 3 feet
away from the walls while the backfill soils are being placed. Hand-operated
compaction equipment should be used to compact the backfill soils within a 3-foot-wide
zone adjacent to the walls.
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5.5 TEMPORARY EXCAVATIONS

5.5.1 General

All excavations must comply with applicable local, state, and federal safety regulations
including the current OSHA Excavation and Trench Safety Standards. Construction site
safety generally is the sole responsibility of the Contractor, who shall also be solely
responsible for the means, methods, and sequencing of construction operations. We
are providing the information below solely as a service to our client. Under no
circumstances should the information provided be interpreted to mean that Kleinfelder is
assuming responsibility for construction site safety or the Contractor's activities: such
responsibility is not being implied and should not be inferred.

5.5.2 Temporary Slopes

Near-surface soils encountered during our field investigation consisted predominantly of
silty sand (SM), sand with silt (SP-SM), sand (SP) and sandy silt (ML). In our opinion,
these soils would be considered a Type “C” soil with regard to the OSHA regulations.
For this soil type, OSHA requires a maximum slope inclination of 1.5:1
(horizontal:vertical) or flatter for excavations 20 feet or less in depth. Steeper cut slopes
may be utilized for excavations less than 5 feet deep, depending on the strength,
moisture content, and homogeneity of the soils as observed during construction. Loose
or running soils may require flatter slope inclinations.

5.5.3 Shoring

Shoring may be required where space or other restrictions do not allow a sloped
excavation. Braced excavations should be designed to resist a uniform horizontal soil
pressure of 25H (in pounds per square foot, psf) where “H” is the excavation depth in
feet. The values provided above assume a level ground surface adjacent to the top of
the shoring.

Fifty percent of an areal surcharge placed adjacent to the shoring may be assumed to
act as a uniform horizontal pressure against the shoring. Special cases such as
combinations of slopes and shoring or other surcharge loads (not specified above) may
require an increase in the design values recommended above. These conditions should
be evaluated by the project geotechnical engineer on a case-by-case basis. The
contractor should be responsible for the structural design and safety of all temporary
shoring systems.
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5.6 TRENCH BACKFILL

5.6.1 Materials

Pipe zone backfill (i.e., material beneath and to 12 inches above the top of the pipe)
should consist of sand or similar granular material having a minimum sand equivalent
value of 30. Trench zone backfill (i.e., material placed between the pipe zone backill
and finished subgrade) may consist of native or import soil, which meets the
requirements for engineered fill provided in Section 5.3.

Recommendations provided above for pipe zone backfill are minimum requirements
only. More stringent material specifications may be required to fulfill local building
requirements and/or bedding requirements for specific types of pipes. We recommend
the project Civil Engineer develop these material specifications based on planned pipe
types, bedding conditions, and other factors beyond the scope of this study.

5.6.2 Compaction Criteria

Pipe-zone and above pipe-zone backfill should be moisture conditioned to near
optimum moisture content and placed in horizontal lifts less than 8 inches in loose
thickness and compacted to at least 90 percent of the maximum dry unit weight based
on ASTM Test Method D 1557. Under pavement sections, the upper 12 inches of
subgrade soil below the pavement section should be compacted to at least 95 percent
relative compaction (ASTM D 1557). Backfill materials should be brought up at
substantially the same rate on both sides of the pipe. Reduction of the lift thickness
may be necessary to achieve the above recommended compaction. Mechanical
compaction is recommended; ponding or jetting should be avoided, especially in areas
supporting structural loads or beneath concrete slabs supported-on-grade, pavements,
or other improvements.

5.7 SURFACE AND SUBGRADE DRAINAGE

Foundation and slab performance depends greatly on how well runoff water drains from
the site. Positive drainage should be provided to direct the flow of water away from
slopes. Adequate provisions should be made to control and limit moisture changes in
the subgrade beneath footings and floor slabs. These may include positive drainage
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away from building foundations. It is also recommended that all pad drainage and roof
runoff be collected and drained away from the building pads to proper drain outlets.

Measures should be taken to reduce the potential for future pipe leakage and/or
landscape irrigation infiltration into the soils within the areas of the proposed structures.
Surface water should not be allowed to flow against or toward foundation elements.
Outlets for gutter systems should discharge water either into storm drains or onto paved
surfaces that quickly remove water from the area. Where outlets must discharge into
landscape areas, the outlets should have splash blocks or other means of directing the
water away from the foundation. Landscape borders should not act as traps for water
within landscape areas.

Planters should be built such that water exiting from them will not seep into the
foundation areas or beneath slabs and pavement. Maintenance personnel should be
instructed to limit irrigation to the minimum actually necessary to properly sustain
landscaping plants. Potential sources of water such as water pipes and drains should
be frequently examined for signs of leakage or damage. Any such leakage or damage
should be promptly repaired.

The drainage pattern should be established at the time of final grading and maintained
throughout the life of the project. Structural performance is dependent on many
drainage-related factors such as landscaping, irrigation, lateral drainage patterns, and
other improvements.

5.8 PRELIMINARY PAVEMENT DESIGN

The appropriate pavement design section depends primarily on the shear strength of
the subgrade soil exposed after grading and anticipated traffic over the useful life of the
pavement. Pavement sections provided in the following sections are based on the soil
conditions encountered during our field investigation, laboratory testing, and our
assumptions regarding final site grades. We recommend representative roadway
subgrade samples be obtained during grading and R-Value tests performed. Should
the results of these tests indicate a significant difference, the design pavement sections
provided above may need to be revised.
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To reduce potential settlement, excess soil material, and/or fill material removed during
any footing or utility trench excavation, should not be spread or placed over compacted
finished grade soils unless subsequently compacted to at least 95 percent of the
maximum dry unit weight, as evaluated by ASTM D 1557 test procedure, and at near
optimum moisture content, if placed under areas designated for pavement. Pavement
sections provided below assume that heavy construction traffic will not be allowed on
finished pavement sections.

5.8.1 Asphalt Concrete Pavement

The following asphalt concrete (flexible) pavement sections are based on a minimum
R-Value of 29 for soil, R-Value of 78 for base materials, current Caltrans design
procedures, and assumed traffic indices. The traffic indices assumed should be
reviewed by the project Owner, Architect, and/or Civil Engineer to evaluate their
suitability for this project. Changes in the traffic indices will affect the corresponding
pavement section.

Table 4
Asphalt Concrete Pavement Sections
Asphalt Concrete Aggregate Base
Traffic Index Thickness Thickness
(in.) (in.)
4.0 3.0 5.0
5.0 3.0 6.0
7.0 4.0 10.0
8.0 8.0 11.0

e Pavement should be underlain by at least 24 inches of engineered fill compacted to
at least 90 percent relative compaction (ASTM D 1557). The top 12 inches of
engineered fill measured from the finished subgrade elevation should be compacted
at least 95% relative compaction.

 Subgrade soils should be in a stable, non-pumping condition at the time aggregate
base materials are placed and compacted.

e Asphalt concrete paving, aggregate base materials, and placement methods should
conform to the latest edition of the Standard Specification for Public Works referred
to as the Green Book or current Caltrans Specifications.
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» Asphalt concrete and aggregate base materials should be compacted to at least 95
percent relative compaction (ASTM D 1557).

e Within the structural pavement section areas, positive drainage (both surface and
subsurface) should be provided. In no instance should water be allowed to pond on
the pavement. Roadway performance depends greatly on how well runoff water
drains from the site. This drainage should be maintained both during construction
and over the entire life of the project.

5.8.2 Portland Cement Concrete Pavement

Portland cement concrete (rigid) pavements may be desirable in loading dock, trash
collection, and other areas subject to frequent traffic loads. For the recompacted on-site
soils and an assumed design modulus of subgrade reaction of 150 pourds per cubic
inch, the concrete pavement should have a minimum thickness of es and a
minimum 28-day compressive strength of 3,500 psi. Control joints shotid-te spaced at
a maximum of every 15 feet. Rigid pavements should be placed on at least 4 inches

- . - ._-—-_-—___‘—
of aggregate base compacted to a minimum of 95 percent relative compaction (ASTM
D 1557).

A minimum of 12 inches of engineered fill compacted to at least 95 percent relative
compaction (ASTM D 1557) should be placed beneath the rigid pavement and
aggregate base for purposes of providing additional structural strength and a more
uniform bearing surface for the pavement.
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6.0 ADDITIONAL SERVICES

6.1 PLANS AND SPECIFICATIONS REVIEW

We recommend Kleinfelder, Inc., be retained to review preliminary foundation and
earthwork plans and specifications. It has been our experience that this service
provides an opportunity to review whether or not our recommendations have been
properly interpreted and to correct possible misunderstandings of our recommendations
prior to the start of construction. In the event Kleinfelder is not retained to perform this
recommended review, we will assume no responsibility for misinterpretation of our
recommendations. This review may be performed in accordance with our current fee
schedule.

6.2 CONSTRUCTION OBSERVATION AND TESTING

We recommend that Kleinfelder, Inc., be retained to provide observation and testing
services during site earthwork and construction of foundations. This will allow us the
opportunity to compare actual subsurface soil conditions with those encountered during
our field exploration and, if necessary, to provide supplemental recommendations, if
warranted due to unanticipated subsurface conditions.
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7.0 LIMITATIONS

Recommendations contained in this report are based on our field observations and
subsurface explorations, limited laboratory tests, and our present knowledge of the
proposed construction. It is possible that soil conditions vary between or beyond the
points explored. If soil or groundwater conditions are encountered during construction
that differ from those described herein, we should be notified immediately in order that a
review may be made and any supplemental recommendations provided. If the scope of
the proposed construction, including the proposed loads or structural locations, changes
from that described in this report, our recommendations should also be reviewed. We
have not reviewed the final grading plans or foundation plans for the project.

Our corrosion recommendations are preliminary. Kleinfelder is not a corrosion
engineering consultant. Specific recommendations for corrosion protection should be
obtained from a corrosion specialist.

Our evaluation of subsurface conditions at the site has considered subgrade soil and
groundwater conditions present at the time of our investigation. The influence(s) of
post-construction changes to these conditions such as introduction of water into the
subsurface will likely influence future performance of the proposed project. Whereas
our scope of services addresses present groundwater conditions; future irrigation,
broken water pipelines, etc. may adversely influence the project and should be
addressed and mitigated, as needed, by specialized slab and flooring system designers
having local knowledge.

Other standards or documents referenced in any given standard cited in this report, or
otherwise relied upon by the authors of this report, are only mentioned in the given
standard; they are not incorporated into it or "included by reference", as the latter term
is used relative to contracts or other matters of law.

We have strived to present the findings, conclusions and recommendations in this
report in a manner consistent with the standards of care and skill ordinarily exercised by
members of this profession practicing under similar conditions in the area of San
Bernardino County, California, and at the time the services were performed. No
warranty, express or implied, is made. The recommendations provided in this report are
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based on the assumption that an adequate program of tests and observations will be
conducted by Kleinfelder during the construction phase in order to evaluate compliance
with our recommendations.

This report may be used only by the client and only for the purposes stated, within a
reasonable time from its issuance, but in no event later than one year from the date of
the report. Land use, site conditions (both on site and off site) or other factors may
change over time, and additional work may be required with the passage of time. Any
party other than the client who wishes to use this report shall notify Kleinfelder of such
intended use. Based on the intended use of the report, Kleinfelder may require that
additional work be performed and that an updated report be issued. Non-compliance
with any of these requirements by the client or anyone else will release Kleinfelder from
any liability resulting from the use of this report by any unauthorized party, and client
agrees to defend, indemnify, and hold harmless Kleinfelder from any claim or liability
associated with such unauthorized use or non-compliance.

The scope of our geotechnical services did not include any environmental site
assessment for the presence or absence of hazardous/toxic materials. Kleinfelder will
assume no responsibility or liability whatsoever for any claim, damage, or injury which
results from pre-existing hazardous materials being encountered or present on the
project site, or from the discovery of such hazardous materials.
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APPENDIX A
FIELD EXPLORATION

The subsurface exploration program consisted of excavating and logging 22
hollow-stem auger borings and 6 exploratory test pits. The borings extended to depths
ranging from approximately 67 to 517 feet below the existing grade. The test pits were
excavated approximately 6 to 8 feet below the existing grade. The exploratory borings
were advanced using a Mobile B-53, truck-mounted drill rig equipped with 8-inch
diameter hollow-stem augers and an automatic hammer. The exploratory test pits were
excavated with a rubber-tire mounted backhoe equipped with a 24-inch wide bucket.
Plate 2 shows the approximate locations of the exploratory borings and test pits. The
specific boring and test pit locations were established from current landmarks, pacing,
and rough measurements. The described locations should be considered accurate only
to the degree implied by the method of measurement used.

A legend to the logs is presented as Plate A-1. The logs of borings and test pits are
presented as Plates A-2 through A-29. The logs describe the earth materials
encountered, indicate the locations of the samples obtained, and show field and
laboratory tests performed. The excavations were logged by a staff geologist from this
firm using methods outlined in the Unified Soil Classification System (USCS) and
general procedures established in ASTM D 2488. The boundaries between soil types
shown on the logs are approximate because the transition between different soil layers
may be gradual. Bulk and in-place samples of representative earth materials were
obtained from the borings.

In-place soil samples were obtained from the borings using either a Standard
Penetration (SPT) or California-type Sampler driven a total of 18-inches (or until
practical refusal) into the undisturbed soil at the bottom of the boring. The soil sampled
by the SPT (2-inch O.D., 1.5 inches 1.D.) or California-type sampler (3-inch O.D., 2.4
inches 1.D.) was returned to our laboratory for testing. The samplers were driven using
a 140 pound hammer falling 30 inches. The total number of hammer blows required to
drive the sampler the final 12 inches is termed the blow count and is recorded on the
Logs of Borings. Bulk samples of the soils were retrieved directly from the auger
blades. In-situ dry unit weight and moisture content tests were performed in the
exploratory test pits using a nuclear density gauge in general accordance with ASTM
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Standard Test Methods D 2922 and ASTM D 3017 (Nuclear Method for Determination

of Density and Moisture, respectively). All borings and test pits were backfilled using the
soil from cuttings.

77604/RDL7R105 A-2 January 23, 2007
Copyright 2007 Kleinfelder



UNIFIED SOIL CLASSIFICATION

SYSTEM

MAJOR DIVISION ILTR ID DESCRIPTION MAJOR DIVISION LTR] ID DESCRIPTION
= Well-graded gravels, Inorganic silis and very fine
awio ( gravel-sand mixtures SILTS ML sands, rock fiour, silty or
GRAVEL D] Poor craded —aic clayey fine sands
oor] ;
AND GP = éﬁl gravgl-%and mixtures AN Iner.:irganiclclays of low ‘I?
CLAYS medium plasticity; gravelly
GRAVELLY 0 Siity gravels, cL clays silty clays,sandy clays,
i GM |~ gravel-sand-silt mixtures LL < 50 lean clays
Organic silts and organic
COARSE Clayey gravels, FINE i a0
SHANED GC gravel-sand-clay mixtures CRAINGD o silt-clays of low plasticity
i ‘Well-graded sands, SILTS Inorganic silts, micaceous or
SOlLs SW gra%eny sands SOILS MH diatomaceous flne sands
SAND AND / or_silts, elastic silis
Poorly-graded sands CH Inorganic clays of medium
AND SP and gravelly sands CLAYS 4/,; to high plasticity
T Silty sands, LL > 50 7 Organic clays of medium
SANDY SMLL- ] sandgilt mixture OH |~ /// to high plasticity
SOLS % Clayey sands, HIGHLY Pt Peat, muck and other
SC |~ / sand-clay mixture ORGANIC SOILS highly organic soils

! Approximate water level observed in boring following drilling

SOIL SAMPLE ADDITIONAL TESTS
Bulk Sample CN - Consolidation
COR - Corrosion Potential
Drive Sample - California Sample
Cp - Collapse Potential
Shelby Tube Sample DS - Direct Shear
EX - Expansion Potential
Standard Penetration Test
(SPT) Sample MAX - Maximum Dry Density
SG - Specific Gravity
Pl - Plasticity Index
RV -  R-Value
SE - Sand Equivalent
GS - Grain Size Distribution

NOTES:

Blow counts represent the number of blows of a 140-pound hammer falling 30 inches required to
drive a sampler through the last 12 inches of an 18-inch penetration, unless otherwise noted.

The lines separating strata on the logs represent approximate boundaries only. The actual transition
may be gradual. No warranty is provided as to the continuity of soil strata between borings. Logs
represent the soil section observed at the boring location on the date of drilling only.
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Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
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Date Drilled 11/29/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/29/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
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Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
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Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.
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Date Drilled 11/29/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/29/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
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: =

| 2 34
5+ 1
] 3 18 | SP
10—
% 15

SM| Silty Sand: red-brown, dry, dense, fine grained, trace caliche

Sand: light brown, dry, medium dense, fine to medium grained

-- light tan, dense, fine grained

Sand: brown, dry, very dense, fine grained

1.6

Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.

k KLEINFELDER

GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/19/07

PROJECT NO. 77604

LOG OF BORING

Proposed Commercial Building 13A
Southern California Logistics Airport
Victorville, California

B- 4

PLATE

A-5

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 11/29/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/29/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
. g =
21 E | k=) GEOTECHNICAL DESCRIPTION 5
gz |2 2 |2 o CLASSIFICATION S5_|28| £, E
B8 |E| & |E 2 ~GlE5E| T84 E
ol |8l a |3 = A8Eg <& 72
i 50 SM Silty Sand: light brown, slightly moist, dense, fine grained, 125 | 6.5 !
7 =T cemented, caliche
2 & E - brown, loose, fine to medium grained
= 7 T e e S i
IO_: ¥ & SP| Sand: light tan, dry, dense, fine to medium grained
15— 4 65 :3:,‘;_ -- orange-brown, very dense, fine to coarse grained sand, trace fine
] 2 gravel
20— _ . .
5| g3 ﬂmﬂm:: i -- slightly moist, very dense, fine to medium sand
ZSL: 61 34 — dense
30—
| Z 36
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-6a

GEQTECH TEMECULA 77604 SCLA LOT 13 ('I;HGF‘J KA _RDLND.GDT 1/17/07

PROJECT NO. 77604

LOG OF BORING B- 5

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

=
e 2 s
2l 8 |, = GEOTECHNICAL DESCRIPTION 20
=588 =z | § 4
zl g |28 AND s el 8 g
sz |3 2 |2 £ |3 CLASSIFICATION SLEE 24 B
o | E | = i . »%ls & 7 E
SSEEFREIRRE (Continued From Previous Page) 5828 28%°¢
Bl g i - very dense
40 : . .
] - E J|sM| Silty Sand: brown, moist, dense, fine grained
4510 6 E: ; -- very dense
50— 4 f x .
] 59 -- fine to medium grained
Boring terminated at 51.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-6b
PROJECT NO. 77604 LOG OF BORING B- 5

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 11/29/06 Water Depth: Not Encountered

GEQTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA _RDLND.GDT 1/19/07

Drilled By: Cal Pac Drilling Date Measured: 11/25/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
2l s || .|E GEOTECHNICAL DESCRIPTION 2|
o ) 2 o 58 =) -
== |2l 2 8] £ |» CLASSIFICATION S |88 Eg 8
58 |E| & | & g |3 ~%5|3 5 SEaE
Al |&]| m |k S |b B8SC <& &
: -
: 2| s T sM| Silty Sand: light brown to red-brown, dry, medium dense, fine AR
Sl grained, trace caliche
g 15 i Sp| Sand: orange-brown, dry, medium dense, fine to medium grained, L3
n o trace silt
10— 4 g E -- fine to coarse grained, thin lense of silty sand
L3 8 21, HH‘HH — mottled olive/brown/red, very dense, trace silt
7| s0-5 il -
Sl L d i i
| 35 E Sy - dense, fine to medium grained
B1q 15, [[[[[[[[[l -- very dense
- 5
50-5" ] .
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-T7
PROJECT NO. 77604 LOG OF BORING B- 6

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 11/29/06 Water Depth: Not Encountered

GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

Drilled By: Cal Pac Drilling Date Measured: 11/29/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
. g £
i’é 5 |, " = GEOTECHNICAL DESCRIPTION o
=g |2 2 |[E] £ |» CLASSIFICATION 5 |85 £, &
23 || £ | 2| &9 »6|c 5| Szx 5
o |d|lm |&] O |5 S&E0| <+ &
11 18 Hﬂuﬂn Tlsm| Silty Sand: tan, dry, medium dense, fine grained 117 | 2.0 DS
3 L 12 E fisM|  Silty Sand: light brown, dry, medium dense, fine to medium GS
7 L7 grained, trace fine gravel
iy 46 m]]]]m - dense 7l 15
15— 4 %7 E [ { ML| Sandy Silt: olive-brown, moist, hard, fine grained sand, caliche
i A~ e e e 1
- e -- auger chatter on gravel
20— | : . . .
] 70 mmml | sP Sand: light brown, slightly moist, very dense, fine grained
2514 46 o ﬁ_‘".f : - dense
L Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-8
PROJECT NO. 77604 LOG OF BORING B- 7

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 11/29/06 Water Depth: Not Encountered

GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA_RDLND.GDT 1/17/07

Drilled By: Cal Pac Drilling Date Measured: 11/29/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
. Logged By: James Perry Datum: NA
k 8 -
Elg |, |5 GEOTECHNICAL DESCRIPTION =
25 |2 3|8 AND 8
S el g 2 |B8=| B
e 2l 2 lal S 8 CLASSIFICATION 5_|£8 2, 3
=8 |E| 2 |E| & |2 ~G|lEE| SBaE
AZ |&| m |&] &[5 A8Z0 <& &
1 T
b F 12 : Tlsm| Silty Sand: light brown to tan, dry, medium dense, fine grained,
T T[] trace clay
s 20 3 - fine to medium grained 114 | 1.2 DS
104 41 39 E:f; Sp| Sand: light brown, dry, dense, fine to coarse grained, trace silt and
i e gravel
15
21, 5 Lk -- very dense 103 | 0.7 GS
|| 37, Mk
e I
20— e
o g 37 E
: / -:'/ A T T T T T T T T S e e e e —
251 4 50 ”llﬂm f IsM| Silty Sand: brown, slightly moist, dense, fine grained, lense of
. : = clean sand
30 o . . . .
o 55 TSP Sand: light brown, slightly moist, very dense, fine grained
Boring terminated at 31.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-9
PROJECT NO. 77604 LOG OF BORING B- 8

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 11/29/06 Water Depth: Not Encountered

GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA _RDLND.GDT 1/17/07

Drilled By: Cal Pac Drilling Date Measured: 11/29/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
iﬂf Bl all e ‘§- GEOTECHNICAL DESCRIPTION E"
zo |2 2 |E| E |= CLASSIFICATION S5 |88 £, E
BE |E| 2 |5l £ |2 25|35 T8x;
al || ®m |&a] S |5 S0 <& &
i
1 o Silty Sand: brown, dry, very dense, fine grained, some clay,
| 61 caliche FI
5t 30 2, Silty Clayey Sand: light tan, dry, very dense, fine grained 118 | 7.3 CN
50-5"
Boring terminated at 6.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-10
PROJECT NO. 77604 LOG OF BORING B-9

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

Date Drilled 11/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/30/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
s |, S GEOTECHNICAL DESCRIPTION )
El = | & 2138 = S e
2l 5 |2 3 é AND 2 = E w
sz |8 2 |3 £ |9 CLASSIFICATION 5|28 £, 3
g€ || & |E| £ |2 5|55 TEs5
Ao ol @ |B) O 15 AE=Z0 <5 =
& T|dlsm| Silty Sand: brown, dry, very dense, fine to medium grained, -
' s Hﬂmﬂl 177 caliche 5|27
2 f light t 1
| 57 i -~ light tan, some clay
Boring terminated at 6.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-11
PROJECT NO. 77604 LOG OF BORING B-10

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual,




GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA _RDLND.GDT 1/17/07

Date Drilled 11/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/30/06
Drilling Method: 8" Hollow-stem auger Elevation: NA

Logged By: James Perry Datum: NA

Bl g |l |3 GEOTECHNICAL DESCRIPTION -

2l |2 3 |2 AND Z S 2 .
so & £ [ 2 |a CLASSIFICATION 5 |28 £, &
58 |E| 2 |E| £ |2 25|25 SE=5
ol |d| @ |&] 0 |5 AS=SS| <8 &

14 4 mlmm; lsm| Silty Sand: light brown, slightly moist, medium dense, fine 121 | 8.1
7 EIT grained
5— I
| 2 11 E:
104 30 49 mﬂm{l SP| Sand: brown, dry, dense, fine to medium, grained
15- , ik .
N 62 E o -- very dense, trace gravel and silt
20— S
17 1, mmuﬂ*} 5
38, o
.
25? 51 -- dense
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-12
PROJECT NO. 77604 LOG OF BORING B-11

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 11/30/06 Water Depth: Not Encountered

GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

Drilled By: Cal Pac Drilling Date Measured: 11/30/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
2l 5|, L|E GEOTECHNICAL DESCRIPTION =
ARG AND 283
se g £ |E £ |5 CLASSIFICATION S 88 2. 3§
58 |E| &2 |E| £ |3 »glcE Zaxk5
Q- || @ |#] O 1D AS=0| <=
ol :SM Silty Sand: light brown, dry, medium dense, fine grained, caliche s |
5 21 :
] 2| 14 SP| Sand: light brown, dry, medium dense, fine to medium grained,
- trace silt
Boring terminated at 6.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-13
PROJECT NO. 77604 LOG OF BORING B-12

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




(TL).GPJ KA RDLND.GDT 1/19/07

GEOTECH TEMECULA 77604 SCLA LOT 13

Date Drilled 11/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/30/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
. 8 =
Sl 8 | ol ol B GEOTECHNICAL DESCRIPTION 20
RN R AND A
S| B ls| 2|8 £ |83 § s
£9 |2 2 |2 £ |8 CLASSIFICATION SD|E8 Ex &
52 |E] &2 |E| E |» 8|2 Bl €832
A vl m [B]| O |5 QAS=0 < &
1 T |=lsm| Silty Sand: light tan, dry, medium dense, fine grained
12 15 gp. Sand with Silt: light brown, dry, medium dense
7 |SM
] =
131 50 115 | 1.7
10 41 9 SP| Sand: light brown, slightly moist, medium dense, fine to medium
- et 4 grained
Sl | | e e
20t 6| 45 E -~ dense
25— 4 al . .
] 6 ayey Sand: brown, moist, dense fine grained
30— 4 /
36 i
) 7
Boring terminated at 31.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
| Victorville, California
A-14
PROJECT NO. 77604 LOG OF BORING B-13

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 11/30/06 Water Depth: Not Encountered

CH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1A17/07

GEQOT

Drilled By: Cal Pac Drilling Date Measured: 11/30/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
Els |, |8 GEOTECHNICAL DESCRIPTION ]
=z 3 ¢ |3 2|8 CLASSIFICATION 5 |28 £, &
%é § 2 é S |, 25| E B8k 5
Al |d|lm (8|6 |5 A8E5| <& &
1 T |z|sm| Silty Sand: light brown, dry, fine grained
12| ~- red-brown, medium dense
- RV
3 lich 12 | 21 cP
N 2% - ¢alicne -
Boring terminated at 6.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-15
PROJECT NO. 77604 LOG OF BORING B-14

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

Date Drilled 11/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/30/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
& ke 5
2l 35 |, = GEOTECHNICAL DESCRIPTION 2
g = = ) =
z|l g |& 2 AND i oS "
=c |B] 2 |& ® CLASSIFICATION 5 |28 £, %
58 |5l 2 |E @ 28|88 3885
A |#| @ | o= ASZE0| <= &
: Ly Hm[[m f sM| Silty Sand: brown, slightly moist, medium dense, fine grained 124 | 4.0
St 2| 55 ; f - trace gravel, trace caliche
Boring terminated at 6.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-16
PROJECT NO. 77604 LOG OF BORING B-15

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

Date Drilled 11/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/30/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
2 8 =
208 |, a GEOTECHNICAL DESCRIPTION £
Sl |2 B2 = oo
< lg.( [:.\ ::7] 8 AND "5 v 9: E_E o
sz |5l 2 |8 £ |= CLASSIFICATION S |28 £. %
=85 | E| & E| & g -S| E El S8, E
ac |3l & [#] 6|5 A8Z0| <&
Tl 35 lsm| Silty Sand: brown to light brown, dry, medium dense, fine 118 | 3.1
m ' grained, caliche
'3 13 Sw| Sand: brown, dry, medium dense, fine to coarse grained GS
W g 2%. ML| Sandy Silt: olive-brown, dry, hard, fine grained sand, caliche 106 | 15.4 Cp
1| 503
1574 39 E SP| Sand: orange-brown, dry, dense, fine to medium grained
sl [ | | - v
L 8 30 Silty Sand: brown, slightly moist, dense, fine grained, trace clay
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-17
PROJECT NO. 77604 LOG OF BORING B-16

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

Date Drilled 11/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/30/06
Drilling Method: ~ 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
Els |, L|% GEOTECHNICAL DESCRIPTION 2|
2l 2] 3|2 AND z oSl 2
22 |3 ¢ |2 5 |3 CLASSIFICATION S_|E5| 2, %
>8 |E| &5 |E| F |9 >3l 8 5% E
S— |d| @ 8]0 |5 S8=E0] <& &
11 25 lsM Silty Sand: light brown, dry, medium dense, fine grained, veins of 126 | 3.5
= = caliche
St 20y :f- : SP| Sand: orange/brown, dry, fine to medium, medium dense
10— 3 19, ML| Sandy Silt: brown, slightly moist, hard, fine grained sand, caliche 121 | 13.1 cp
I 30-5" vems
| ; — trace gravel in cuttings
15~: 4| :f-"-_f"'-'.;' SP| Sand: light brown, dry, medium dense, fine to medium grained
271 5 1 mmm Silty Sand: brown, slightly moist, very dense, fine grained
g 41, T|*
~ | 50-5"
2576 3 - medium dense
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-18
PROJECT NO. 77604 LOG OF BORING B-17

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

Date Drilled 11/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/30/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
Bl 3|, L3 GEOTECHNICAL DESCRIPTION m |
R AND ACET
so (B 2 12| & |m CLASSIFICATION S |28 2, &
53 |2l &2 |E| £ |& EEREEEY:
E— ||l m v O |5 REE0 < &
1 TH
: 2| Silty Sand: light brown, dry, loose, fine grained
3 14 -- medium dense, caliche 115 | 4.9 Cp
Boring terminated at 6.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-19
PROJECT NO. 77604 LOG OF BORING B-18

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual,




Date Drilled 11/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/30/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
. g =
£ 08 || o = GEOTECHNICAL DESCRIPTION &
ARREER e Y e
zo |2 2 || £ |=» CLASSIFICATION S |28 2, 3
58 2| &2 |E| £ |& R
al |d|lm |&]| 6 |o S8 =0 <& &
= —
: 2| Silty Sand: brown, dry, medium dense, fine to medium grained, MAS
caliche
13 10 Sand: brown, dry, fine to coarse grained, loose M1 |24 GS
10_“ A o Silty Sand: brown, dry, very dense, caliche
lsj 5 17, Sand: orange-brown, dry, very dense, fine to coarse grained
33,
- | 505
I : -- trace cobbles in cuttings from 2" to 4" diameter
n A_/ ,//- ___________________________________ ]
?‘Ot 61 5 ; 'ISM| Silty Sand: brown, dry, medium dense, fine grained
& 7 54 CL| Sandy Clay: brown, moist, hard, fine grained sand, trace caliche 122 | 12.7 PI
] veins
30— 3 |SP-| Sand with Silt: light brown, slightly moist, very dense, fine
_ 52 |SM| grained
Boring terminated at 31.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-20

GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

PROJECT NO. 77604

LOG OF BORING B-19

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA _RDLND.GDT 1/17/07

Date Drilled 11/30/06 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 11/30/06
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
e, L2 GEOTECHNICAL DESCRIPTION B
S| = = 5 |9 =
Zl g |2 2 |2 AND e |uo s,
=z |2 2 |2| £ |» CLASSIFICATION S5 |25 £, E
8 |E| 5 |E| £ |3 |2S|5 8 Z38=5
Ao |d|'m |é] S |5 A8=S0| <8 &
11 Silty Sand: brown, dry, loose, fine grained
2 Sand: light brown, dry, medium dense, fine to medium grained 106 | 1.0
W Silty Sand: brown, dry, very dense, fine grained, caliche GS
157 4 Sand: orange-brown, slightly moist, very dense, fine to medium
7 grained
21 ¢ -- dense, fine grained
25 ¢ Silty Sand: brown, moist, very dense, fine grained, iron staining
i - dense
Boring terminated at 31.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-21
PROJECT NO. 77604 LOG OF BORING B-20

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 1/12/07 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 1/12/07
Drilling Method: 8" Hollow-stem auger Elevation: NA
Logged By: James Perry Datum: NA
3 8 =
21 8 |, o GEOTECHNICAL DESCRIPTION 2
AEAGER Al A R
zc |E] 2 |E] £ |» CLASSIFICATION 5 |25 £, &
2.0 =| = = = |0 I =
oL |5l 2 |E| B | 29ole 3| ©8d 5
A || M || & |D DEZ0 <
1 s R\Asphalt Concrete: approximately 2 inches thick =
7 Hi \Aggregate Base: approximately 4 inches thick [
: 21 4 |SP-|  Sand with Silt: light brown, slightly moist, loose, fine to medium —
iflzSM|  grained
Si Bl o5 ;‘:‘jj- Sp| Sand: light brown, dry, medium dense, fine to medium grained 107 | 2.4
Ly st E:;'; - brown, some silt
157 5 e dense, fine grained
| 63 [[mmu -- very dense, fine graine
20 61 o4 f sM| Silty Sand: brown, slightly moist, medium dense, fine grained,
7 i some clay
25— . g% . : . .
o 2--|sp| Sand: light brown, slightly moist, very dense, fine grained
BOt B — trace silt
Boring terminated at 31.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-22

GEQOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

PROJECT NO. 77604

LOG OF BORING B-21

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil Iayers may be gradual.




GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

Date Drilled 1/12/07 Water Depth: Not Encountered
Drilled By: Cal Pac Drilling Date Measured: 1/12/07

Drilling Method: 8" Hollow-stem auger Elevation: NA

Logged By: James Perry Datum: NA

-2 I GEOTECHNICAL DESCRIPTION @

2 % |5 3 Z AND 1.8 =
s= 3] ¢ || 2 |3 CLASSIFICATION S_|28 2, %
sE 15| 2 |5] £ |2 2528 B35
Al |[dl m |&]| 6|5 AE=z0 €=

1 s Asphalt Concrete: approximately 4 inches thick

14 2 iSM|  Silty Sand: light brown, slightly moist, medium dense, fine to
7 ; medium grained LR, Bl
3 5 & SP| Sand: orange-brown, slightly moist, medium dense, fine to 108 | 2.7
] = medium grained, trace silt
16 41 18 ML| Sandy Silt: brown, moist, hard, fine grained sand, trace clay and 112 | 13.6 Cp
T {506 caliche veins
B s 29 E SP| Sand: tan, slightly moist, medium dense, fine to medium grained
20 e " . .
_ 86 lj[mm -- brown, very dense, fine grained, some silt
BT 7 25 — light brown, dry, medium dense, fine to medium grained
Boring terminated at 26.5 feet.
Groundwater was not encountered.
Borehole backfilled using soil from cuttings.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-23
PROJECT NO. 77604 LOG OF BORING B-22

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 12/1/06 Water Depth: Not Encountered

Drilled By: Wes Bradshaw Backhoe Date Measured: 12/1/06

Drilling Method:  Rubber-tire backhoe Elevation: NA

Logged By: James Perry Datum: NA

2l s |, L E GEOTECHNICAL DESCRIPTION ®
s |5 ¢ |2 £ |n CLASSIFICATION S |28 2, %
BE |2l & |E| £ |2 RS
RS |w| m |@| O D ASE0] <=
ML| Sandy Silt: light brown, dry, fine grained sand, trace gravel
N ML| Sandy Silt: brown, slightly moist 102 | 11.0

trace caliche

Clayey Sand: light brown to tan, slightly moist, fine grained sand,

Total depth of test pit was 8 feet.
Test pit backfilled using excavated soil.

k KLEINFELDER

Proposed Commercial Building 13A
Southern California Logistics Airport
Victorville, California
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PROJECT NO. 77604

LOG OF TEST PIT TP- 1

PLATE

A-24

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.
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LOG OF TEST PIT TP-2

Date Drilled 12/1/06 Water Depth: Not Encountered
Drilled By: Wes Bradshaw Backhoe Date Measured: 12/1/06
Drilling Method: Rubber-tire backhoe Elevation: NA
Logged By: James Perry Datum: NA
Bl 5|, |3 GEOTECHNICAL DESCRIPTION - N
sc |8 ¢z |2 £ |n CLASSIFICATION S |28 2, §
=8 || 2 |2] § |9 =5le 5 E3xE
AC |G| @ |#] O |5 SE=0 <+ &
T |=lsm| Silty Sand: light brown, dry, fine grained
SM| Silty Sand: tan to light white, caliche
N ' 108 | 6.1
N SP| Sand: light brown, dry, loose, fine to coarse grained, trench
. ' sidewall caving
Total depth of test pit was 6 feet.
Test pit backfilled using excavated soil.
8|
5
g
g
5
% Proposed Commercial Building 13A PLATE
s k KLEINFELDER Southern California Logistics Airport
= Victorville, California
z A-25
5
G

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA _RDLND.GDT 1/22/07

Date Drilled 12/1/06 Water Depth: Not Encountered
_ Drilled By: Wes Bradshaw Backhoe Date Measured: 12/1/06
Drilling Method: ~ Rubber-tire backhoe Elevation: NA
Logged By: James Perry Datum: NA
Els |, L8 GEOTECHNICAL DESCRIPTION cJ
2% 18 313 AND A T
sz |3 2 || £ g CLASSIFICATION S |25 2., %
& |E| 2 |E| £ |2 2855 285
A || @ || O |5 QAEZE0] <= &
L3 _| Silty Sand: dark brown, dry, fine grained, some organics __ _ _
N f Ism| Silty Sand: light brown, slightly moist, fine grained, trace caliche
LF 109 | 10.6
5t
. 7:;'."5 Sp| Sand: light brown, dry, fine to medium grained, trench sidewall
7] S caving
Total depth of test pit was 8 feet.
Test pit backfilled using excavated soil.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-26
PROJECT NO. 77604 LOG OF TESP PIT TP- 3

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




Date Drilled 12/1/06 Water Depth: Not Encountered
Drilled By: Wes Bradshaw Backhoe Date Measured: 12/1/06
Drilling Method:  Rubber-tire backhoe Elevation: NA
Logged By: James Perry Datum: NA
2l g | o|E GEOTECHNICAL DESCRIPTION E)
so |2 2 2] 2 |a CLASSIFICATION S |68 2, %
o v = = =] Q o2 B S 2 =
o2 [§] & [§] & |®» role g ©S8®s
AC || @ [e] O |5 AEZE0| <=
L3 | Silty Sand: dark brown, dry, fine grained, some organics N
— i sM| Silty Sand: light tan, dry, fine grained, caliche
_ e —1100 | 5.2
| Sand with Silt: light brown, dry, fine to medium grained, trace
gravel, trench sidewall caving
5_
Total depth of test pit was 8 feet.
Test pit backfilled using excavated soil.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
A-27

GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/22/07

PROJECT NO. 77604

LOG OF TEST PIT TP- 4

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.




GEOTECH TEMECULA 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/22/07

Date Drilled 12/1/06 Water Depth: Not Encountered
Drilled By: Wes Bradshaw Backhoe Date Measured: 12/1/06
Drilling Method: ~ Rubber-tire backhoe Elevation: NA
Logged By: James Perry Datum: NA
8|, L |3 GEOTECHNICAL DESCRIPTION 2|
E E E % E AND ‘3: o éoi g %)
sz |3 2 |2 £ |5 CLASSIFICATION S |28 £, %
$3 |E| & |E| & | EREATE
Ao ||| |e| O |0 QAEZ0| <~ &
i f IsM| Silty Sand: brown, slightly moist, fine grained, interbedded lenses
L& of caliche
_ L 108 | 8.0
5—
i - Sp| Sand: light brown, dry, fine to medium grained, trench sidewall
s caving
Total depth of test pit was 8 feet.
Test pit backfilled using excavated soil.
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
7 A-28
PROJECT NO. 77604 LOG OF TEST PIT TP-5

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.
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Date Drilled 12/1/06 Water Depth: Not Encountered
Drilled By: Wes Bradshaw Backhoe Date Measured: 12/1/06
Drilling Method:  Rubber-tire backhoe Elevation: NA
Logged By: James Perry Datum: NA
Els |l L|E GEOTECHNICAL DESCRIPTION 2
=g |5 2 |5 £ |» CLASSIFICATION S|E5 2. 3
#8 |2| & |5| £ |2 SEEEIEEEY
ol |d|l @ |&]| S |5 : S&=S| <& &
T|*lsm| Silty Sand: dark brown, dry, fine grained, some organics
il T -- orange-brown, slightly moist, fine to medium grained,
T interbedded with roots and silty sand
i S 17 f11s
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Sand: brown, slightly moist

Sand: light brown, dry, fine to medium grained

-- approximately 1 foot thick lense of caliche interbedded at 6 feet

Total depth of test pit was 8 feet.
Test pit backfilled using excavated soil.

k KLEINFELDER

GEQOTECH TEMECULA 77604 SCLA LOT 13(TL).GPJ KA _RDLND.GDT 1/22/07

Proposed Commercial Building 13A
Southern California Logistics Airport
Victorville, California

PROJECT NO. 77604 LOG OF TEST PIT TP- 6

PLATE

A-29

Legend to Logs on Plate A-1

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soil layers may be gradual.
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APPENDIX B
LABORATORY TESTING

Laboratory tests were performed on drive and bulk soil samples to estimate engineering
characteristics of the various earth materials encountered. Testing was performed in
general accordance with procedures outlined by the American Society for Testing and
Materials, the California Department of Transportation, or other accepted procedures.

IN-SITU MOISTURE CONTENT AND DRY UNIT WEIGHT

In-situ moisture content and dry unit weight tests were performed on samples that could
be recovered in a relatively undisturbed condition. Moisture content was evaluated in
general accordance with ASTM Test Method D 2216; dry unit weight was evaluated
using procedures similar to ASTM Test Method D 2937. The results are presented on
the Logs of Borings.

GRAIN SIZE DISTRIBUTION

Sieve analyses were performed on seven soil samples to evaluate the gradation of the
material and to aid in soil classification. Tests were performed in general accordance with
ASTM Standard Test Method D 422. The results of these tests are presented on Plates
B-1 and B-2.

PLASTICITY INDEX

One soil sample was subjected to an evaluation of the liquid limit and plastic limit in
accordance with ASTM Test Method D 4318. The results are presented on Plate B-3.

CONSOLIDATION AND COLLAPSE POTENTIAL TESTS

Consolidation and collapse potential tests were performed on representative drive soil
samples to evaluate the settlement characteristics of the in-situ soils when subjected to
typical foundation loads and wetting. The tests were performed in accordance with
ASTM Standard Test Method D 5333. The test results are presented on Plates B4
through B-10, Consolidation/Collapse Potential Test.

77604/RDL7R105 B-1 January 23, 2007
Copyright 2007 Kleinfelder
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MAXIMUM DRY UNIT WEIGHT/OPTIMUM MOISTURE CONTENT TESTS

Three maximum dry unit weight/optimum moisture content tests were performed on
selected bulk samples of the on-site soils to determine compaction characteristics. The
tests were performed in accordance with ASTM Standard Test Method D 1557. The
test results are presented in the following table.

Maximum Dry Unit Weight/Optimum Moisture Content Test Results

Maximum Dry ; -

Location | “oEH1 | URCS Soil Unit Weight OPt'mé'gtr:tlsture
(f) Type (ASTM D 1557) o
(pcf) o
e o9 SM 133 85
e = SM 132 7.5
B-21 0-5 SP-SM 135 -

EXPANSION INDEX
One sample of the near-surface soil was subjected to an evaluation of the expansion
index in accordance with UBC Standard 18-2 (1997 edition). The results of this test are

presented in the following table.

Expansion Index Test Result

Location D((ef?; h USCS Soil Type Expansion Index
B-9 0-5 SM 5
B-22 0-5 SM 2
77604/RDL7R105 B-2 January 23, 2007

Copyright 2007 Kleinfelder



DIRECT SHEAR TEST

KLEINFELDER

Two direct shear strength tests were performed on representative drive soil samples to
evaluate the drained shear strength of the soils. The samples were tested in a near-

saturated condition

in general accordance with ASTM Test Method D 3080

(consolidated, drained). The results of these tests are presented in the table below.

Direct Shear Test Results

Dry Unit Angle of
. Depth | USCS Soil 24 Internal Cohesion
Location Weight g
(ft) Type (pch Friction (psf)

P (degrees)

B-7 2 SM 117 42 0

B-8 5 SM 114 41 20

CORROSIVITY TESTS

Chemical analyses were performed on two selected samples of the near surface soil to
estimate pH, resistivity, soluble sulfate, and chloride contents in general accordance
with Caltrans Standard Test Methods 532 (pH), 643 (resistivity), 417 (sulfates), and 422
(chlorides). Results of these tests are presented in the table below.

Corrosion Test Results

Minimum Sulfate Chloride
Location | Depth (ff) | Resistivity pH Content Content
(Ohm-cm) (%) (%)
B-1 0-5 320 8.4 0.0193 0.0614
B-22 0-5 2,000 7.8 0.0034 0.0065
77604/RDL7R105 B-3 January 23, 2007

Copyright 2007 Kleinfelder
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R-VALUE TEST

One resistance value (R-value) test was performed on a bulk soil sample to evaluate
pavement support characteristics of the near-surface on-site soils. R-value testing was
performed in accordance with Caltrans Standard Test Method 301. The test results are
presented in the table below.

R-Value Test Result

Location D?f‘:)t h USCS Soil Type R-Value
B-14 0-5 SM 29
77604/RDL7R105 B-4 January 23, 2007

Copyright 2007 Kleinfelder



PROJECT NO.
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—
I | SIEVE ANALYSIS HYDROMETER ]
U.S. STANDARD SIEVE SIZES
3" 15" 34" 38" #4  #10 #16 #30 #60 #100 #200
| l
100 gy == ey ' 0
TN -
N\ ™
\ N\ 10
90
o \
80 \\ \ 20
70 \\ \L 30
60 40
m)]
2 \\ \ z
@ 50 W\ N 50 <
< N i
- \ N >
g 40 bﬁ\ \ 60 ©
L L
o o
I 2
5 30 \\ 70 5
- [=
\ \
20 \ 80
10 \\\ -
0 b
10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
GRAVEL -SAND . SILT CLAY
coarse fine coarse J medium fine
Symbol Sample |Depth ( feet) Description Classification
(] B-1 2 Sandy Silt ML
X B-2 5 Silty Sand SM
A B-7 5 Silty Sand SM
* B-8 15 Sand SP
R B-16 5 Sand Sw
gropﬁ)sed golr;}merci:ﬂ Building 13A PLATE
outhern California Logistics Airport
k KLEINFELDER Victorville, California
GRAIN SIZE DISTRIBUTION B-1




SIEVE ANALYSIS

HYDROMETER

U.S. STANDARD SIEVE SIZES

3" 15" 314" 38" #4 #10 #16 #30 #60 #100 #200
| I l | ! 0
100 ﬂ N '--.,\K
\
90 \ \ 10
\ |
80 20
60 \\ 40
o \ \ o
= Z
@ <
@ 50 \ N 50 £
B o
£ \ \ 2
8 40 h 60 o
= \ o
| N o
< \ z
o 30 70 o
= =
20 ‘\ 80
10 90
0 I
10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
GRAVEL SAND
= - SILT CLAY
coarse fine coarse | medium fine
Symbol Sample |Depth ( feet) Description Classification
® B-19 5 Sand sSwW
X B-20 10 Silty Sand SM
lgro%)l(:sed golq}meljci:ﬂ Building 13A PLATE
' outhern California Logistics Airport
k KLEINFELDER Victorville, California
GRAIN SIZE DISTRIBUTION B-2
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PLASTICITY INDEX (PI)

60 //
CH
50 A
P
/
L
40
CL - r
30 /,/
/
P
20 v
/ MH
:/ OH
10
ML
CL|- MI W
OL
0
0 25 50 75 100
LIQUID LIMIT (LL)
Sample Depth (ft) LL (%) |PL (%) |PI (%) |[LI(-) Description
® B-19 25.0 34 21 14 Sandy Clay
LL - Liquid Limit Pl - Plasticity Index
PL - Plasticity Limit LI - Liquidity Index
Unified Soil Classification
Fine Grained Soil Groups
LL <50 LL > 50
Inorganic clayey silts to very fine sands Inorganic silts and clayey silts
ML| of shgght plas 1c¥ty . MH | of hlggh plasticity e
CL %Sélgﬁg‘gfii%éfyﬂ"w to CH | Inorganic clays of high plasticity
Organic silts and organic silty clays of Organic clays of medium to
OL 10\% plasticity g ki OH hig plastic%’lcy, organic silts

|
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PROJECT NO. 77604

Proposed Commercial Building 13A
Southern California Logistics Airport
Victorville, California

PLASTICITY CHART

PLATE

B-3




CONSOL NO INDICIES 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07

0.0 T\
\\+\
N \.\
o
1.0 S \\
N
1.5 - \%
£ 20
&
=
7
= B3
<
<]
=
£
> 3.0
35
4.0
4.5
5.0
0.1 1 10 100
PRESSURE - Ksf
Boring B-1
Depth ( feet) 5
Moisture Content (%) 9.4 Before| 29.1 After
: : NOTE : SPECIMEN FLOODED
Dry Unit Weight (pcf) 105 AT 2000 pot
Description Clayey Sand
Classification SC
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
B-4
PROJECT NO. 77604 CONSOLIDATION/COLLAPSE POTENTIAL TEST
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Proposed Commercial Building 13A PLATE
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CONSOL NO INDICIES 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07
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3 = NOTE : SPECIMEN FLOODED
Dry Unit Weight (pcf) 112 AT 2000 pst
Description Silty Sand
Classification SM
Proposed Commercial Building 13A PLATE
k KLEINFELDER Southern California Logistics Airport
Victorville, California
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Classification ML
Proposed Commercial Building 13A PLATE
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CONSOL NO INDICIES 77604 SCLA LOT 13 (TL).GPJ KA RDLND.GDT 1/17/07
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Classification ML
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Classification SM
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k KLEINFELDER Southern California Logistics Airport
Victorville, California
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September 10, 2007
Project No. 601901-001

To: Stirling Capital Investments
27422 Portola Parkway, Suite 300
Foothill Ranch, California 92610

Attention: Mr. Brian Parno

Subject: Preliminary Geotechnical Investigation, Proposed Industrial Building 13B,
Southern California Logistics Airport, Victorville, California

In response to your request, Leighton Consulting, Inc. has performed a preliminary geotechnical
investigation for the proposed Industrial Building 13B within Southern California Logistics
Airport area in Victorville, California.

Based on the information provided by you, we understand that the proposed development will
include construction of a industrial tilt-up building structure of approximately 444,633 square-
feet footprint area, paved parking and driveway, and other associated facilities.

Based upon the results of this study, the proposed project is considered to be feasible from a
geotechnical standpoint. The proposed building may be supported by conventional spread
footing foundations with a slab-on-grade. Specific recommendations for the geotechnical
aspects of the project are presented in this report.

17781 Cowan = Irvine, CA 92614-6009
949.253.9836 = Fax 949.250. 1114 » www.leightonconsulting.com
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We appreciate the opportunity to work with you on this project. If you have any questions, or if
we can be of further service, please call us at your convenience.

Respectfully submitted,
LEIGHTON CONSULTING, INC.

Zafar Ahmed, PE, GE 2720
Senior Project Engineer

LS.

EDWARD LOUIS

BURROWS
No. 1750
CE‘;‘TIHED E(.lward L. Burrows, PG, CEG 1750
ENGINEERING Director of Geology

GEOLOGIST

ZA/ELB/Ir

Distribution: (4) Addressee
(3) RGA Architects, Attention: Chris Savage
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1.0 INTRODUCTION

Purpose and Scope

The purpose of our geotechnical investigation was to explore the subsurface conditions
with respect to the proposed improvements, to evaluate the geologic hazards of the site,
and to provide geotechnical recommendations for design and construction of the
proposed developments. The scope of work of our current study included the following
tasks:

. Perform site reconnaissance to locate and mark the exploratory boring locations.

« Review of available site-specific information, including review of various
publications, and documents (see Appendix A, References).

«  Perform logging and sampling of seventeen (17) hollow-stem auger borings to depths
of approximately 11.5 to 51.5 feet below the existing grade. Collect representative
soil samples at selected depth intervals and transport to our laboratory for testing.

« Conduct relevant geotechnical engineering laboratory tests on select representative
samples to characterize the engineering properties of the soils.

« Perform geotechnical evaluation of collected data and relevant engineering analyses.

«  Prepare this report summarizing our findings, conclusions, and recommendations.

Site Description

The site is located east of Phantom Street (West) and immediately south of Sabre Street,
within the Southern California Logistics Airport area in Victorville, California (see
Figure 1, Site Location Map). The site encompasses a rectangular-shaped, approximately
21.7 acres of land, currently occupied by multiple building structures and asphalt
pavements in the northern portion of the site. The site is relatively flat with the exiting
grade elevations varying from approximately 2,888 feet above msl (mean sea level) along
the southern perimeter to approximately 2,880 feet above msl along the northern
perimeter. Natural drainage is from the south towards the north with average gradient less
than 1 percent.
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Proposed Development

Based on the conceptual site plan (RGA, 2007) provided to us, we understand that the
proposed developments will include construction of a tilt-up, slab-on-grade building
structure of approximately 444,633 square-feet footprint area for industrial use,
driveways, parking lots and other associated facilities.

A preliminary precise grading plan was available to us during preparation of this report
(Hall & Foreman, 2007). Based on this grading plan, proposed building pad subgrade (at
dock high level) will be underlain by approximately 3 to 5 feet of fill with respect to the
existing grade.

Field Investigation

Prior to the field investigation, we performed a site reconnaissance to determine access
issues for the drilling rig and to mark the proposed boring locations. Underground
Surface Alert (USA) was then notified of the marked locations for utility clearance.

On July 18™ and 19" of 2007, the subsurface investigation was performed using hollow-
stem auger boring techniques. Seventeen (17) borings (B-1 to B-6, B-8 to B-18; see
Figure 2) were advanced to depths ranging from approximately 11.5 to 51.5 feet below
the existing grade at an average elevation. Boring B-7, intended to be drilled in the
northeastern portion of the site, was not drilled because of its non-accessibility due to an
existing building structure. Accordingly, B-7 is not shown in Figure 2 and corresponding
boring log is omitted in Appendix B. The drilling rig used for the exploration consisted of
a truck-mounted CME-75 hollow-stem auger rig equipped with 8-inch-diameter augers.
The approximate boring locations are shown on Figure 2, Boring Location Map.

The hollow-stem borings were logged by a staff geologist from our office. Relatively
undisturbed soil samples were obtained at selected intervals within the borings using a
California Ring sampler. Standard Penetration Tests (SPT) were also conducted at
selected intervals within the borings. Bulk samples of representative soil types were also
collected. Upon completion of drilling, the borings were backfilled with soil cuttings on
the same day of drilling. Collected soil samples were transported to our Irvine laboratory
for geotechnical testing.
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Laboratory Testing

Laboratory tests were performed on selected soil samples obtained during our field
investigation. The laboratory testing program was designed to evaluate the physical and
engineering characteristics of the onsite soil. Tests performed during this investigation
include:

« In-situ moisture and density;

« Percent finer than No. 200 Sieve;

« Expansion Index;

«  Maximum density and optimum moisture content (Modified Proctor);
« Direct shear;

» Collapse potential;

«  One dimensional consolidation;

« R-value; and

« Corrosion suite (pH, resistivity, chloride, and sulfate contents).

All laboratory tests were performed in general conformance with the ASTM or State of
California Standard Methods. The results of the in-situ moisture and density tests are
presented in Appendix B, Boring Logs. The results of other laboratory tests are presented
in Appendix C of this report.
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2.0 GEOLOGY AND SEISMICITY

Regional Geology

The proposed development is located in the western Mojave Desert, in San Bernardino
County, California. The area is located within what is known as the Mojave Block,
which is a tectonic region bounded by the San Andreas fault to the southwest, and the
Garlock fault to the northeast (Dibblee, 1967). The mountains that border the Mojave
Desert were uplifted along these faults and other secondary faults that generally trend to
the northwest across the Mojave Desert. It is theorized that in the geologic past much of
this area was intermittently submerged with water, at which time a large amount of
sediment was deposited along the valley floor (Dibblee, 1967). The entire region was
then intruded by granitic rocks, elevated and subsequently deeply eroded. Finally, during
the more recent geologic past, deformation occurred throughout the Mojave Block due to
the very active San Andreas, Garlock and associated fault zones (Dibblee, 1967).

On a local scale, the site is underlain by relatively young alluvial fan deposits eroded
from the surrounding mountains and deposited in the site vicinity (Morton and Miller,
2003).

Subsurface Soil and Groundwater Conditions

Subsurface soils at the subject site, as encountered during our investigation, consist of
Quaternary alluvium (Qal) up to maximum explored depths of 51.5 feet below the
existing ground surface (bgs). Undocumented fill soils underneath the existing asphalt
concrete and building structures area were encountered within the northern portion of the
site. Approximate thicknesses of asphalt concrete sections and undocumented fill as
observed in the drilled holes are presented in Table 1 below. Fill soils are primarily light
brown to brown color, damp to moist, medium dense to dense, silty, fine to coarse
grained sands.

Alluvial deposits at this site consist of light brown to red-brown color, dry to moist,
primarily sandy soils mixed with variable amounts of fines, mostly silts. Occasional silt
layers were encountered at depths within 5 to 20 feet bgs. Subsurface soils at the site
were found to be medium dense to very dense, gradually denser with depth. However,
pockets of loose, collapsible soils were encountered at shallow depths as discussed
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below. Detailed descriptions of the encountered subsurface materials are provided in the
boring logs included in Appendix B.

Table 1 — Existing Asphalt Pavement Sections and Undocumented Fill

Asphalt Aggregate | Undocumented
Boring No. Concrete Base Fill
(inches) (inches) (feet)
B-1 2.0 - 2.5
B-2 1.5 6.0 2.5
B-5 1.5 6.0 2.5
B-6 NE NE 5.0
B-8 2.0 6.5 2.5
B-9 3.0 7.0 2.5

NE = Not Encountered.

Collapsible Soil — Localized loose soils were encountered across the site at shallow

depths (within upper 10 feet). Based on our laboratory tests on two representative
samples, onsite soils at shallow depths demonstrated slight to moderate collapse potential
upon saturation (per ASTM D5333) with measured collapse strain at 2 ksf overburden
pressure varying from approximately 0.7 to 3.0 percent (see Appendix C). To reduce
potential of post-construction settlement due to collapsible soils, we recommend removal
and recompaction of the upper soils, as provided in Section 3.2 of this report.

Expansive Soil — Onsite soils at shallow depths (within the upper 5 feet) consist of
primarily sandy soils mixed with fines, mostly silts. Laboratory tests of one selective
sample indicated very low expansion potential (per CBC, 2001) with tested Expansion
Index (EI) value of 1 (see Appendix C). Based on our field observations during
exploration and laboratory test results, near surface soils are anticipated to contain very
low expansion potential (per CBC, 2001). Upon completion of rough grading, finish pad
subgrade soil samples should be tested to determine the actual potential for expansion.

Groundwater Conditions - Groundwater was not encountered in any of the borings up to
maximum explored depth of 51.5 feet below the existing ground surface (bgs). Based on
the information available from USGS  Groundwater Database  (http://
http://www.waterdata.usgs.gov/ca/nwis/gw), groundwater is present at depths greater

than 120 feet bgs within close vicinity of the subject site. Due to deep groundwater level,
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it is not anticipated to be a constraint for design and construction of the proposed
developments.

Faulting

Our review of available in-house literature indicates that no known active faults have
been mapped across the site, and the site is not located within an Alquist-Priolo
Earthquake Fault Zone (Hart and Bryant, 1999).

The nearest known regional active faults that could produce the most significant ground
shaking at the site include the Helendale — South Lockhardt fault, North Frontal Fault
Zone and Cleghorn fault which are approximately 19.6, 25.7, and 31 kilometers,
respectively, from the site and are classified as seismic source type B (according to
UBC/CBC). The nearest Type A seismic source is the San Andreas — Mohave fault which
is approximately 33 kilometers away from site and has little effect to this site’s
seismicity.

Seismic Hazards Evaluation

Seismic hazards related to ground shaking that could impact the proposed developments
may include surface ground rupture, soil liquefaction, seismically-induced settlement,
earthquake induced flooding (tsunamis and seiches). Due to the inland location of the site
and lack of a nearby large body of water, potential of tsunamis and seiches for this site is
considered low. The other potential seismic hazards at the site are discussed below.

2.4.1 Surface Ground Rupture

Surface ground rupture is generally considered most likely to occur along pre-
existing active faults. There are no active or potentially active faults mapped or
known to traverse the subject site. The subject site does not lie within an
carthquake fault zone as created by the Alquist-Priolo Earthquake Zoning Act (Hart
and Bryant, 1999). Based on no active or potentially active faults mapped or
known to cross the subject site, the potential for surface ground rupture at the
subject site is considered low.
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Liguefaction

Liquefaction of saturated cohesionless soils can be caused by strong ground
motion resulting from an earthquake. Groundwater was not encountered in any of
our exploratory borings, drilled to a maximum depth of 51.5 feet. Historic well
data within close vicinity of this site indicates that groundwater has been more
than 120 feet below the surface. Due to deep historic groundwater level, potential
for liquefaction induced settlement for this site is considered low.

Dynamic Densification

Seismically-induced settlement is due to densification of loose granular soil
during or shortly after ground shaking. Due to predominately dense nature of the
soils encountered at the site, and anticipated moderate level of peak ground
acceleration (0.34g for a design earthquake event with 10% probability of
exceedance in 50 years as obtained from CGS Probabilistic Seismic Hazards
Assessment  Model, 2003; http://www.consrv.ca.gov/CGS/rghm/pshamap),
seismically-induced settlement at the site is considered low and is not anticipated
to cause adverse effects to the proposed developments provided the grading
recommendations of this report are adhered to during design and construction.
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3.0 RECOMMENDATIONS

The conclusions and recommendations have been developed based on the exhibited engineering
properties of the soils and their anticipated behavior both during and after construction.
Recommendations are specifically provided for design of foundations and at-grade floor slabs,
retaining walls, concrete flatwork, and pavement. The geotechnical engineer should review the
final grading plan, foundation plans, and specifications when they are available to verify that the
recommendations presented in this report have been properly interpreted and incorporated.

Based upon this study, we conclude that the proposed development is feasible from a
geotechnical standpoint, provided that the recommendations presented in this report are properly

incorporated in the design and construction of the project.

3.1 Seismic Design Parameters

This site is not located within a currently designated Alquist-Priolo Earthquake Fault
Zone. However, strong ground shaking due to seismic activity is anticipated at the site.
The following seismic design values in Table 2 are based on the International Building
Code (IBC), 2006, guidelines which have recently been adopted in the CBC, 2007. These
parameters should be considered as the minimum for the seismic analysis of the subject
site. Additional seismic analyses may be necessary based on structural requirements.

Table 2 — Seismic Design Parameters (IBC, 2006 / CBC, 2007)

Categorization/Coefficient Design Value
Site Class C
Short Period (0.2 sec) Site Coefficient, F, 1.0
Long Period (1.0 sec) Site Coefficient, F, 1.3
Design_(S% damped) spectral response 0.83
acceleration parameter at short period, Sps '
Design (5% damped) spectral response 0.485

acceleration parameter at a period of 1 sec, Sp,

1
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Site Grading

The recommendations for earthwork and site preparation are based upon the existing site
condition, proposed developments and the preliminary grading plan (Hall & Foreman,
2007). Fill on the order of 3 to 5 feet, with respect to the existing grade, is planned
underneath the proposed building pad.

Site_Preparation — Prior to construction, the site should be cleared of vegetation, trash,
and debris, which should be disposed of offsite. Remnants of the existing development
including all foundations, slabs, pavements and other unsuitable materials should be
completely removed. Efforts should be made to locate any existing or abandoned utility
lines in the area. Existing utility conduits should be removed or rerouted if they interfere
with the proposed construction, and the resulting cavities should be properly backfilled
and compacted.

Overexcavation and Recompaction — Depending on the encountered subsurface soil
conditions and the preliminary grading plan, we recommend remedial overexcavation for
the proposed developments as discussed in the following:

« Building Footprint Areas: Within the proposed building footprint areas, remedial
overexcavation should extend at least 3 feet below the existing grade. Foundations of
the proposed building structure should be bearing on at least 3 feet of properly
compacted fill. Interior slab-on-grade should be underlain by a minimum of 3 feet of
compacted fill. Due to presence of localized loose, collapsible soils across ths site at
shallow depths, deeper overexcavation may be required underneath the footings
depending on the exposed removal bottom. In-place testing of removal bottoms
should be performed during grading to determine the competency of materials being
left in place. A minimum criterion of 110 pounds-per-cubic-foot (pcf) dry density or
85 percent relative compaction (ASTM D1557) should be considered for competent
removal bottoms. The lateral limit of overexcavation should be extended a minimum
of 5 feet or 1:1 (horizontal:vertical) projection downward and outward from the
bottom edges of the footings, whichever is greater.

» Pavement and Concrete Flatwork (outside the building) Areas: In pavement and

concrete flatwork areas outside the building pad, a minimum of 24 inches of fill soils
should be placed below the proposed finish grade.
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Suitability of Site Soils for Fills — The onsite soil, free of organic material, vegetation,
oversize particles (cobbles, boulders, rubble, etc.) greater than 6 inches in the largest
dimension, is suitable to be used as general fill. These oversize particles should be

disposed of offsite. As an alternative, oversized particles can be crushed in place to a size
less-than 6-inches in the largest dimension, blended with soil matrix, and then placed as
compacted fill in structural fill and pavement areas.

Shrinkage and Bulking — The volume change of excavated onsite soils upon

recompaction is expected to vary with materials, density, in-situ moisture content,
location and compaction effort. The in-place and compacted densities of soil materials
vary and accurate overall determination of shrinkage and bulking cannot be made. Based
on our limited geotechnical laboratory testing, we expect a recompaction shrinkage
(when recompacted to an average of 92-percent relative compaction per ASTM D1557)
of 10- to 20-percent by volume within the upper 10 feet.

Import Soils — Import soils should be evaluated by us prior to import. Import soils should
be uncontaminated, granular in nature, free of organic material (loss on ignition less-than
2 percent), have very low expansion potential (with an Expansion Index less than 20) and
have a low corrosion impact to the proposed improvements.

Subgrade Preparation — Exposed subgrade soil surfaces, including all excavation or
removal bottoms, should be observed by a representative of the geotechnical engineer
prior to placement of fill or construction of other improvements to verify that suitable soil
is exposed. The exposed subgrade should be scarified to a minimum depth of 8 inches,
moisture-conditioned to above the optimum-moisture content and then compacted to a
minimum of 90 percent relative compaction (per ASTM D1557).

Fill Placement and Compaction — All fill soils should be placed in thin, loose lifts no
more than 8 inches thick, moisture-conditioned to near the optimum moisture content,
and compacted using appropriate equipment to a minimum of 90 percent relative
compaction (ASTM D1557).

Foundation Design

The proposed industrial building may be supported on conventional shallow spread
footings (continuous wall and/or isolated column) bearing on a zone of newly placed

.
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properly compacted fill (see Section 3.2). Preliminary design parameters for spread
footings are described in the following:

Minimum Footing Dimensions and Embedment - Footings should be embedded at least

24-inches below the lowest adjacent grade which is considered as the top of interior
slabs-on-grade or the finished exterior grade, excluding landscape topsoil, whichever is
lower. Footings located adjacent to utility trenches or vaults should be embedded below
an imaginary 1:1 (horizontal:vertical) plane projected upward and outward from the
bottom edge of the trench or vault, up towards the footing. Continuous/strip footings
should have a minimum width of 18-inches, while column footings for all the structures
should have a minimum width of 24-inches. All footing excavations should be observed
by geotechnical engineer before reinforcing steel is placed.

Allowable Vertical Bearing - For footings founded on newly placed, properly compacted

fill soil, an allowable vertical bearing capacity of 3,000 pounds-per-square-foot (psf) may
be used for design for a minimum embedment of 24 inches below the lowest adjacent
grade. This allowable bearing pressure may be increased by 500 psf for each additional
foot of embedment to a maximum vertical bearing value of 4,000 psf. These bearing
values may be increased by one-third when considering short-term seismic or wind loads.

Lateral Loads - Lateral loads may be resisted by friction between the footings and the
supporting subgrade. A maximum allowable frictional resistance of 0.35 may be used for
design of concrete structures poured on properly compacted fill. In addition, lateral
resistance may be provided by passive pressures acting against foundations poured neat
against properly compacted granular fill. We recommend that an allowable passive
pressure based on an equivalent fluid pressure of 300 pounds-per-cubic-foot (pcf) be used
in design. These friction and passive values have already been reduced by a factor-of-
safety of 1.5.

Settlement Estimates - For settlement estimates, we assumed maximum anticipated
column and wall footing loads 100 kips and 4.5 kips per linear foot of the wall,
respectively. If greater column or wall loads are required, we should re-evaluate our
foundation recommendation, and re-calculate settlement estimates. Settlement of newly
placed properly compacted fill materials is expected to predominantly occur during and
within 60 days following fill placement. Buildings founded on compacted fill soils as
recommended herein should be designed in anticipation of 1 inch of total settlement and Y%
inch of differential settlement within a 40 foot horizontal run.
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Concrete Slab-on-Grade

Slab-on-grade floors utilized with conventional foundations should be designed with a
minimum thickness as indicated by the project structural engineer consistent with a
modulus of subgrade reaction of 150 pounds-per-cubic-inch (pci) and reinforced in
accordance with the structural engineer’s recommendations.

Within areas of interior slab-on-grade floors where moisture sensitive flooring will be
placed, we recommend placement of a minimum of 10-mil thick Visqueen (or equivalent)
membrane as moisture retarder under the slab. To facilitate uniform curing of concrete
and to provide protection of this membrane during construction, clean sand, minimum 2
inches thick, should be placed on top of and below this membrane prior to placement of
concrete. Based on our field observation during exploration and limited laboratory test
results, onsite soils at shallow depths may not be suitable for use as sands underneath the
slab. Clean sands under the slab should consist of 100% passing the No. 4 sieve to 10%
or less passing the No. 200 sieve.

Moisture retarders do not completely eliminate moisture vapor movement from the
underlying soils up through the slabs or from the unbonded water in the concrete. To
reduce moisture vapor emissions that may result in delamination and other tile damage,
we suggest the following, only for areas where moisture sensitive floor coverings are
anticipated:

« Concrete: A concrete mix design with a low water to cement ratio (less than 0.45)
should be used. Water should not be added to this mix during placement. The
concrete should be cured in a manner to eliminate slab curling.

+ Post Curing: Before floor coverings are placed, any bond breaker coating and all
other contaminates should be removed from the slab-on-grade surface. Shot blasting
the slab surface may be required. Once the building has been enclosed, and
environmental controls (heating and air conditioning) are installed and operational,
the slab-on-grade should then be tested for moisture vapor emission, in accordance
with ASTM E 1907-97.

« Floor Coverings: A slip-sheet or equivalent should be used if crack-sensitive floor
coverings (such as ceramic tiles, etc.) are to be placed directly on the concrete slab-
on-grade. Floor coverings and adhesives should be compatible, and the manufacture's
requirements should be followed. The tested moisture vapor emission rate (MVER)
should be below the specified rate for the floor covering products used (e.g.,
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MVER<S), before the product is placed. Expansion gaps hould be provided where
floor tiles are placed adjacent to walls under molding, and along appropriate grids for
large expanses of tile. Carpet strips or expansion joint flashing plates can be used in
open areas at these joints.

Construction Considerations - Cracking of concrete is normal as it cures due to drying

and shrinkage, and should be expected. However, cracking is often aggravated by a high
water/cement ratio, high concrete temperature at the time of placement, small nominal
aggregate size, and rapid moisture loss due to hot, dry, and/or windy weather conditions
during placement and curing. Cracking due to temperature and moisture fluctuations can
also be expected. The use of low slump concrete can reduce the potential for shrinkage
cracking. Concrete placement during hot weather should be minimized due to the
potential for slab curling. Slabs should be designed and constructed as promulgated by
the Portland Cement Association.

To reduce the potential for excessive cracking, concrete slabs-on-grade should be provided
with construction or weakened plane joints at frequent intervals. Joints should be laid out
to form approximately square panels.

Retaining Walls

Any type of retaining walls should be designed for lateral earth pressures. The
magnitude of these pressures depends on the amount that the wall can yield horizontally
under load. If the wall can yield enough to mobilize full shear strength of backfill soils,
then the wall can be designed for "active" pressure. If the wall cannot yield under the
applied load, the shear strength of the soil cannot be mobilized and the earth pressure will
be higher. Such walls should be designed for "at rest” conditions. If a structure moves
toward the soils, the resulting resistance developed by the soil is the "passive" resistance.
Retaining walls backfilled with non-expansive soils (EI values less than 21) should be
designed using the following equivalent fluid pressures:
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Table 3 - Retaining Wall Design Earth Pressures (Static, Drained)

Loading Equivalent Fluid Density
Conditions for Level Backfill (pcf)
Active 35
At-Rest 55
Passive' 300

' Maximum passive pressure not to exceed 3,000 psf at depth.

Unrestrained (yielding) cantilever walls should be designed for the active equivalent-
fluid-weight value provided above for very low expansive soils (EI values less than 21)
that are free draining. In the design of walls restrained from movement at the top (non-
yielding) such as, utility vaults, dock-high wall that is structurally tied to the floor slab on
top, the at-rest equivalent fluid pressure should be used. Total depth of retained earth for
design of cantilever walls should be measured as the vertical distance below the ground
surface measured at the wall face for stem design, or measured at the heel of the footing
for overturning and sliding calculations.

In addition to the above lateral forces due to retained earth, surcharge due to above grade
loads on the wall backfill, such as an adjacent structure, should be considered in design of
the retaining wall. Vertical surcharge loads behind the retaining wall on or in the backfill
within a 1:1 (horizontal:vertical) plane projection up and out from the retaining wall toe,
should be considered as lateral and vertical surcharge. Unrestrained (cantilever) retaining
walls should be designed to resist one-third of these surcharge loads applied as a uniform
horizontal pressure on the wall. Braced walls should also be designed to resist an
additional uniform horizontal-pressure equivalent to one-half of uniform vertical
surcharge-loads.

Retaining wall foundations should be at least 18 inches wide and embedded a minimum
of 24 inches below the lowest adjacent grade. Preliminary design parameters for retaining
wall footings shown follow the recommendations in Section 3.3 of this report. Non-
standard wall designs should be reviewed by Leighton Consulting. prior to construction
to check that the proper soil parameters have been incorporated into the wall design.

All retaining walls should be provided with appropriate drainage. The outlet pipe should
be sloped to drain to a suitable outlet. Typical wall drainage design is illustrated in
Figure 3, Retaining Wall Backfill and Subdrain Detail, for non-expansive backfill. Wall
backfill should be compacted by mechanical methods to a minimum of 90 percent
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relative compaction (ASTM D1557). Walls should not be backfilled until wall concrete
attains the 28-day compressive strength and/or as determined by the Structural Engineer
that the wall is structurally capable of supporting backfill. Lightweight compaction
equipment should be used, unless other wise approved by the Structural Engineer.

Temporary Excavations

Based on the materials encountered in the borings, sloped temporary excavations may be
constructed according to the slope ratios presented below.

Table 4 - Slope Ratios for Temporary Excavation

Maximum Depth of Cut | Maximum Slope Ratio*
(feet) (horizontal:vertical)
0-4 Vertical
4-10 1:1

*Slope ratio assumed to be uniform from top to toe of slope.

Surfaces exposed in slope excavations should be kept moist but not saturated to retard
raveling and sloughing during construction. Adequate provisions should be made to
protect the slopes from erosion during periods or rainfall. Surcharge loads should not be
permitted within a horizontal distance equal to the depth of the cut from the top of slopes.
Workers entering excavations should be protected from possible caving and raveling.

Utility Trenches

Utility trenches should be backfilled with compacted fill in accordance with Sections
306-1.2 and 306-1.3 of the Standard Specifications for Public Works Construction,
(“Greenbook™), 2003 Edition or corresponding sections in the later editions. Fill material
should be placed in horizontal layers of thickness compatible to the type of equipment
being used and should be compacted to at least 90 percent relative compaction (ASTM D
1557) by mechanical means only.

Where granular backfill is used in utility trenches adjacent to moisture sensitive
subgrades and foundation soils, we recommend that a cut-off “plug” of impermeable
material be placed in these trenches at the perimeter of buildings, and at pavement edges
adjacent to irrigated landscaped areas. A “plug” can consist of a 5-foot long section of
clayey soils with more than 35-percent passing the No. 200 sieve, or a Contr(&ad Low
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Strength Material (CLSM) consisting of one sack of Portland-cement plus one sack of
bentonite per cubic-yard of sand. CLSM should generally conform to Section 201-6 of
the Standard Specifications for Public Works Construction, (“Greenbook™), 2003 Edition
or corresponding sections in the later editions. Then CLSM plug is intended to reduce
the likelihood of water migrating from landscaped areas, then seeping along permeable
trench backfill into the building and pavement subgrades, resulting in wetting of moisture
sensitive subgrade earth materials under buildings and pavements.

Excavation of utility trenches should be performed in accordance with the project plans,
specifications and the California Construction Safety Orders (2003 Edition or more
current). The contractor must be responsible for providing a "competent person" as
defined in Article 6 of the California Construction Safety Orders. All safety precautions
should be properly implemented at all times. Spoil piles from the excavation(s) and
construction equipment should be kept away from the sides of the trenches. Leighton
Consulting does not consult in the area of safety engineering.

3.8 Site Soil Corrosivity

We conducted corrosion suite tests (pH, resistivity, chloride, and sulfate contents) for one
representative bulk sample obtained from shallow depth at this site. The test results are
included in Appendix C; a summary of the results and corresponding hazard levels are
presented in the following Table 5. These limited test results indicate that that the near
surface soil is anticipated to be mildly corrosive to buried ferrous metals. Water soluble
sulfate and chloride contents of the onsite soils are found to be negligible (per Table 19-
A-4 of CBC, 2001) and non-corrosive, respectively, to buried concrete.

Table 5 — Summary of the Corrosivity Test Results

Test Parameter Test Results General Classification of Hazard
Water-soluble sulfate 0.009 percent by Negligible sulfate exposure to buried
content weight concrete (per CBC, 2001)
Water-soluble chloride 31 pom Non-corrosive to buried concrete (per
content PP Caltrans Specifications)

Alkaline, relatively passive to buried
metals
Mildly corrosive to buried ferrous
pipes (per ASTM')

pH 7.53

Minimum resistivity

(in saturated condition) 5,880 ohm-cm

" ASTM STP 1013 titled Effects of Soil Characteristics on Corrosion (February, 1989).
%"

-16 - Leighton




601901-001

Ferrous pipe buried in moist to wet site earth materials should be avoided by using high-
density polyethylene (HDPE) or other non-ferrous pipe when possible. Ferrous pipe can
be protected by polyethylene bags, tap or coatings, di-electric fittings or other means to
separate the pipe from on-site soils. If buried ferrous pipes are planned for the project,
further testing of soil samples corrosivity should be performed and specific
recommendations for corrosion protection will need to be provided by a qualified
COITOSION engineer.

3.9 Pavement Design

3.9.1 Asphalt Concrete Pavements

Laboratory tests of three selected representative bulk samples of onsite soils
within shallow depths (upper 5 feet) indicated R-values of 40, 40, and 61 (see
Appendix C). This may be due to variable amounts of fines in subsurface soils
that were encountered across the site at shallow depths. For preliminary design
purpose, we assume an average R-value of 40. Considering this assumed R-value
and following the Highway Design Manual (Caltrans, 2006) guidelines, minimum
asphalt pavement sections for different Traffic Indices (TIs) ranging from 4
through 7 are listed in Table 6, below.

Table 6 - Asphalt Pavement Section Thickness

Design Asphalt Aggregate Total
Gegsgz:ili;l;roanfﬁc Traﬂ?ic Cmfcrete ggasg1 Thickness
Index (TI) | (inches) (inches) (inches)

Automobile 4.0 3.0 4.0 7.0
Parking 4.5 3.0 4.0 7.0
Automobile 5.0 3.0 4.0 7.0
Parking Lanes 5.5 3.5 5.0 8.5
Truck Access & 69 33 0.0 93
Parking Areas 6.5 4.0 6.0 10.0
7.0 4.0 7.0 11.0

' Minimum design R-value of aggregate base is 78.

Appropriate Traffic Index (TI) data should be selected by the project civil
engineer or traffic engineering consultant and appropriate R-value of the subgrade

soils will need to be determined after completion of rough grading to finalize the
o~
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pavement design. Final pavement sections should be in general accordance with
local, county and industry standards. Portland cement concrete may be used,
rather than asphalt, in point and impact load areas such as trash truck bin loading
areas.

Subgrade soils in the upper 24 inches of the driveways and parking areas should
be properly compacted to at least 90 percent relative compaction (ASTM D1557)
and should be moisture-conditioned to above optimum moisture contents, and
kept in this condition until the pavement section is constructed. Minimum
relative compaction requirements for aggregate base should be 95 percent of the
maximum laboratory density (ASTM D1557).

Asphalt concrete and aggregate base should conform to Caltrans Standard
Specifications (May, 2006 Edition) Sections 39 and 26-1.02A, respectively. As
an alternative, asphalt concrete can conform to Section 203-6 of the Standard
Specifications for Public Works Construction (Green Book), 2003 Edition.
Crushed aggregate base or crushed miscellaneous base can conform to Sections
200-2.2 and 200-2.4 of the Standard Specifications for Public Works Construction
(Green Book), 2003 Edition, respectively.

Portland Cement Concrete Pavements

Proposed pavements for trailer parking and driveway, where high impact loads
from truck wheels are anticipated, may be constructed Portland Cement Concrete
(PCC). For preliminary planning purposes, we recommend a minimum of 6-inch-
thick PCC pavement on soil subgrade for preliminary design purpose provided the
following criteria are met during design and construction of the proposed
pavements:

«  Minimum 28-day modulus of rupture of the PCC should be 650 psi
(equivalent minimum 28-day compressive strength of 4,500 psi).

» Upper minimum 12 inches of the finish soil subgrade should have a minimum
relative compaction of 95 percent (ASTM D1557) and tested R-value of the
subgrade soils should be at least 55.

« Design ADTT (Average Daily Truck Traffic) in both directions for the
proposed pavements is 400 or less.

1
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+ Driveway and parking lots should have dowel connections at transverse joints
and concrete shoulders.

We recommend representative pavement subgrade samples be obtained during
grading and R-value tests be performed. Should the tested R-value and the other
assumptions deviate from the minimum recommended parameters as in the above,
the design PCC pavement sections provided in this report may need to be revised.

Surface Drainage

Ponding of water adjacent to structures should be avoided. During and after construction,
positive drainage should be provided to direct surface water away from structures and
towards suitable, nonerosive drainage devices. Locating planters adjacent to buildings or
structures should be avoided. Where unavoidable, planters should be properly lined, such
as with a membrane, to reduce penetration of irrigation water into the adjacent footing
subgrades. Wherever possible, exposed soil areas should be above paved grades. Planters
should not be depressed below adjacent paved grades unless drainage, such as catch
basins and drains are provided.

Additional Geotechnical Services

The geotechnical recommendations presented in this report are based on subsurface
conditions as interpreted from limited subsurface explorations and laboratory testing.
Our conclusions and recommendations presented in this report should be reviewed and
verified by Leighton Consulting during site construction and revised accordingly if
exposed geotechnical conditions vary from our preliminary findings and interpretations.
The recommendations presented in this report are only valid if Leighton Consulting
verifies the site conditions during construction. Geotechnical observation and testing
should be provided during the following activities:

«  Demolition of the existing structures;
« Grading and excavation of the site;

+  Overexcavation and compaction of all fill materials;

« Excavation and installation of foundations;

1
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«  After excavation of all slabs and footings and prior to placement of steel or concrete
to confirm the slabs and footings are founded in firm, compacted fill;

«  Utility trench backfilling and compaction;
« Pavement subgrade preparation and base course compaction; and

+  When any conditions are encountered that vary significantly form the conditions
described in this report.

Leighton Consulting should review the grading and foundation plans and specifications,
when available, to comment on the geotechnical aspects. Our recommendations should be
revised, as necessary, based on future plans and incorporated into the final design plans
and specifications.

~
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4.0 LIMITATIONS

The conclusions and recommendations presented in this report have been based upon the
generally accepted principles and practices of geotechnical engineering utilized by other
competent engineers at this time and place. No other warranty is either expressed or implied.

The conclusions and recommendations presented in this report have been based upon the
subsurface conditions encountered at discrete and widely spaced locations and at specific
intervals below the ground surface. Due to the inherent variance in soils conditions, variability
may be encountered during construction. Where encountered during construction, such variances
should be brought to our attention to determine the impact upon the recommendations presented
in this report.

This report has been prepared for the expressed use of our client and the design professionals
assigned for this project. The report may not be used by others or for other projects without the
expressed written consent of our client and our firm. .

o~
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Important Information About Your

Geetechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific needs of
their clisnts. A geotechnical engineering study conducted for a civi engi-
neer may not fulfill the needs of a construction contractor or even another
civil engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, prepared sofefy for the client. No
one except you should rely on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one
— not even you — should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected elements only,

A Geotechnical Engineering Report Is Based on

A Unique Set of Project-Specific Factors
Geatechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors incfude: the
client's goals, objectives, and risk management preferences; the generat
nature of the structuse involved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
such as aceess roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

* ot prepared for yau,

* not prepared for your projact,

* not prepared for the specific site explored, or

* completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect:

* the function of the proposed structure, as when it's changed from a
parking garage to an office building, or from a light industrial plant
to a refrigerated warehouse,

-

hieotechnical Engineering Repont

Subsurtace probiems are a principal cause of construction delays, cost overruns. claims, and disputes.

The following information is provided to help vou manage your risks.

* glevation, configuration, location, orientation, or weight of the
proposed struchure,

* composition of the design team, or

*  project ownership.

As a general rule, amays inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geotechnical engineers cannot accept responsibitily or liability for problems
that ocour because their reports do not consider developments of which
they were ot informed

Subsurface Conditions Can Change

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do not rely on a geotechnical enginger-
ing report whose adequacy may have been affected by: the passage of
time; by man-made events, such as construction on or adjacent to the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Afways contact the geotechnical engineer before applying the report
to determine if it is still reliable. A minor amount of additional testing or
analysis could prevent major problemns.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those points where
substrrface tests are conducted or samples are taken. Geotechnicat engi-
neers review field and laboratory data and then appiy their professional
judgment to render an opinion about subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendatiens Are Mot Final

Do not overrely on the construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize thefr recommendations only by observing actual

/




subsurface conditions revealed during construction. The geofechinical
engineer who developed your report cannot assume responsibility or
liabitity for the report's recommendations if that engineer does not perform
consiruction observation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation

{Other design team members' misinterpretation of gectechnical engineering
reports has resulted in costly problems. Lower that risk by having your geo-
technical engineer confer with apprapriate members of the design team after
submilting the repart. Alse retain your geotechnical engineer to review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and precenstruction
conferences, and by praviding construction observation.

Do Not Redraw the Engineer's Logs

Geotechinical engineers prepare final boring and testing logs based upon
their interpretation of field jogs and laboratory dafa. To pravent errors or
pmissions, the logs included in a gectechnical engineering report shouid
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is acceptable, but recognize
that separating fogs from the report can elevate risk.

Give Contractors a Complete Report and
Guidance

Some owners and design professionals mistakenly beligve they can make
cantractors liable for unanticipated subsurface conditions by limiting what
they pravide for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical enginesring report, but preface it with a
clearly written letter of transmittal. In that letter, advise contractors that the
report was niot prepared for purposes of bid development and that the
report's accuracy is limited: encourage them to confer with the geotechnical
engineer who prepared the report (2 modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer, A prebid conference can also be valuable. Be sure contrac-
tors have sufficient time to perform additionat study. Only then might you
be in a position to give contractors the best information available to you,
while requiring them to at least share some of the financial responsibilities
stemming from unanticipated condilions.

Read Responsibility Provisions Glosely

Some clients, design professionals, and contractors do not recognize that
geotechnical enginearing is far less exact than other engineering disci-
plines. This fack of understanding has created unrealistic expectations that

N

have led to disappoirtments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include a variety of
explanatory provisions in their reports. Sometimes labeled "limitations”
many of these provisions indicate where geotechnical engineers' responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely, Ask questions. Your geotechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The equipment, fechniques, and personnel used to perform a geoenviron-
menfal study differ significantly from those used to perform a geofechnical
study. For that reason, a geotechnical engineering report does not usually
relate any geoenvironmental findings, conclusions, or recommendations;
8.0., about the likelihood of encountering underground storage tanks or
regulated contaminants. Unanticipated environmental problems have led
to numerous project failures. IT you have: not yet obtained your own geoen-
vironmental information, ask your gectechnical consultant for risk man-
agement guidance. Do not rely on an environmental report prepared for
someong else.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction,
operation, and maintenance fo prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies shoutd be
devised for the express purpose of mold prevention, integrated into a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development af severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issues may have been
addressed as part of the geotechnical engineering study whose findings
are conveyed in this report, the geatechnical engineer in charge of this
project is not a mold prevention consultant, none of the services per-
formed in conneclion with the geolechnical engineer’s study
were designed or conducted for the purpose of mold preven-
tion. Praper implementation of the recommendatiens conveyed
in this report will not of itself be sufficient to prevent mold
from growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance

Membership in ASFE/THE BEST PEOPLE ON EARTH £xposes geotechnical
enginesrs to a wide array of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Conter
with you ASFE-member geotechnical engineer for more information.

)

ASFE

THe Best PeoPLE oN EARTH

8811 Colesville Road/Suite G106, Sitver Spring, MD 20910
Telephone: 301/565-2733  Facsimile: 301/589-2017
e-mail: info@asfe.org  www.asfe.org

Copyright 2004 by ASFE, inc. Duplication, reproduction, or capying of this document, in whole or in part, by any means whatsoever, is strictly prohibited, except with ASFE's
specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission of ASFE, and onfy for
purposes of scholarly research or book review. Only members of ASFE may use this document as & complement ta or as an element of a gaotechnical engineering report. Any other
firm, individuai, or other entity that so uses this document without being an ASFE member could be committing regligent or intentional (frauduient) misrepresentation.
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SUBDRAIN OPTIONS AND BACKFILL WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50

OPTION 1: PIPE SURRQUNDED WITH

QPTION 2: GRAVEL WRAPPED
CLASS 2 PERMEABLE MATERIAL IN FILTER FABRIC

WITH PROPER WITH PROPER
SURFACE DRAINAGE SURFACE DRAINAGE

12"

WATERPROOFING I

WATERPROOFING —— || "1 |

{SEE GENERAL NOTES) ] - f .
=" (SEE GENERAL NOTES) - %EETQ gq%al;?
L 12" MINIMUM
: CLASS 2 PERMEABLE e 12" MINIMUM
WEEP HOLE FILTER MATERIAL WEEP HOLE b 1 70 1% INCH SIZE GRAVEL

{SEE NOTE 5) {SEE GRADATION)

WRAFPED IN FILTER FABRIC

(SEENOTES)

4 INCH DIAMETER
PERFORATED PIPE
(SEE NGTE 3)

Ciass 2 Filter Permeable Material Gradation

Per Caltrans Specifications
Sieve Size Percent Passing
1" 100
34" 90-100
3/8" 40-100
No. 4 25-40
No. 8 18-33
No. 30 5-15
No. 50 0-7
No. 200 -3

GENERAL NOTES:

* Waterproofing should be provided where moisture nuisance problem through the wall is undesirable.

* Water proofing of the walls is not under purview of the geotechnical engineer

* Ml drains should have a gradient of 1 percent minimurm

*Outlet portion of the subdrain shouid have a 4-inch diameter solid pipe discharged into a suitable disposal area designed by the project
engineer. The subdrain pipe should be accessible for maintenance (rodding)

*Other subdrain backfill options are subject to the review by the geotechnical engineer and modification of design parameters.

Notes:

1) Sand should have a sand equivalent of 30 or greater and may be densified by water jetting.

2) 1 Cu. ft. per f. of 1/4- to 1 1/2-inch size gravel wrapped in filter fabric

3) Pipe type should be ASTM D1527 Acrylonitrile Butadiene Styrene (ABS) SDR35 or ASTM D1785 Polyvinyl Chloride piastic (PVC), Schedule
40, Armco A2000 PVC, or approved equivalent. Pipe should be installed with perforations down. Perforations should be 3/8 inch in diameter
placed at the ends of a 120-degree arc in two rows at 3-inch on center (staggered)

4) Filter fabric should be Mirafi 140NC or approved equivalent.

5) Weephole should be 3-inch minimum diameter and provided at 10-foot maximum intervals. If exposure is permitted, weepholes should be
located 12 inches above finished grade. If exposure is not permitted such as for a wall adjacent to a sidewalkfcurb, a pipe under the sidewalk
to be discharged through the curb face or equivalent should be provided. For a basement-type wall, a proper subdrain outlet system should be
provided.

6) Retaining wall plans should be reviewed and approved by the geotechnical engineer.

7) Walls over six feet in height are subject to a special review by the geotechnical engineer and modifications to the above requirements.

FOR WALLS 6 FEET OR LESS IN HEIGHT
WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50 Leighton

RETAINING WALL BACKFILL AND SUBDRAIN DETAIL {

Figure 3

P:Drafting\templatesidetails\retaln-wali-backfiil-and subdralin.dws (7/00)
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GEOTECHNICAL BORING LOG B-1

Date 7-18-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Drilling Co. Martini Drilling Carp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 b Auto-hammer Drop 307
Elevation Top of Hole ' Location See boring location map
. g on] ° . "Uj
5 9 g 2 |,518 | 25| 8a DESCRIPTION ]
e | S :E k= 0o =T [ 30 -
Eo | €9 o ¢ | 2Lt &= | 2c ]| 23 -
sl ge | SH | E | £ |af | 9% eE| 22 2
o o b H] “ | > |=0| 03 |Logged By CDL o
@ =] 0| o >
3 o Sampled By CDL -
v '-'_- i (@ surface: 2-inches of asphalt-concrete over no aggregate base.
—,'_. AR Bl uaternary Alluvium (Qal):
_',". .-_‘_' 6 (@ 2.5": Silty SAND, tan, damp, loose, fine grained sand, trace coarse
TR M R-1 8 SM grained sand.
I A N 8
> SN 5 @ 5': SAND, light tan, dry, medium dense, fine to coarse grained sand,
e R2 7 sp trace well rounded gravel.
C 13
10 < 8y 9 @ 10': SAND with silt, light tan, drv, dense, fine to coarse grained
gL EE R-3 17 SP-SM| sand.
F2LBNE 34
] § Total depth of boring: 11.5 feet
- L No groundwater was encountered
The boring was backfilled with soit cuttings and patched with cold
15 — L asphalt mix.
20 — H
25 »
30
SAMPLE TYPES: TYPE OF TESTS:
§ SPUT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
8 BULK SAMPLE CN  CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-2

Date 7-18-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ib Auto-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
: g:’ > o ﬂ
S . |e | 8 2 1,5|% |59 DESCRIPTION 2
3| €8 | S0 | T o [2£| 55| 3t |86 =
So 2o | 29 = - oL | 22| e | O =y
| Aw | B4 | E £ |pZ |92 | cE| =2 p
iu o < 3 ® E =3 | 82 |Logged By CDL g
8 Sampled By ChL F
R @ sburface: 1.5-inches of asphalt-concrete over 6-inches of agaregate
I L O ase.
k™ I .'_.' Bl
I N uaternary Alluvium {(}al):
_'," * 12 @ 2.5" Silty SAND, brown, moist, medium dense, fine to medium
XA M R-1 12 SM gratned sand.
A O 14
5 B -'-:- " 4 @ 5" Silty SAND, brown, damp, loose, fine grained sand, trace coarse
B EO A R-2 5 SM grained sand.
3
10 <FRF 4 @ 10 Silty SAND/SAND with silt, red-brown, damp to meoist,
e A Y R-3 8 SP-SM| medium dense, fine to coarse grained sand.
s 1) 1 11
N I Total depth of boring: 11.5 feet
- | No groundwater was encountered
The boring was backfilled with soil cuttings and patched with cold
15 - a asphalt mix.
- |
20 H
25 H
30
SAMPLE TYPES: TYPE OF TESTS:
S SPUT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMFLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-3

Date 7-18-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hoie Diameter 8" Drive Weight 140 Ib Auto-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
. g P o . ‘g
|1 8 3 2 |55 |22 %a DESCRIPTION 2
=% =% E=¥.)] ] @ £ C EE ‘_“d -
oy | o3| 2o 3 = 53— | 99 | Be | OV —
aw | Su | B | ¥ g |gx |92 cE| =9 °
o G} b 8 ® E =3 | 82 |Logged By CDL §
& Sampied By CDL F
0 DN uaternary Alluvium {Qal):
ot 7 @ 2.5" Siity SAND, light red-brown, damp, medium dense, fine
Erd=] R-1 12 SM grained sand, some calcium carbonate stringers, pootly cemented
- . .4 13 with calcium carbonate, trace roots and pin-hole porosity.
5 ALl .
4 @ 5": SAND, brown, damp, loose, fine to coarse grained sand.
— R-2 3 SP
7
10 4" -7 - . . .
F -t il @ 10" SAND, light tan-grey, dry, medium dense, fine grained sand.
— R-3 i35 SP
24
15 9.0 12 @ 15" SAND, light grey, dry, dense, fine to medium grained sand.
- R4 23 Sp
33
20 47 7 . .
P 13 @ 20" SAND, light grey, brown, dry, fine to coarse grained sand.
- R-5 21 SP
34
- 1
FA A R . . .
o 18 @ 25" SAND, light brown, dry, medium dense, fine 1o coarse grained
— S-1 H Sp sand interbedded with silty SAND, brown, damyp, fine grained sand.
N ] Total depth of boring: 26.5 feet
— L] No groundwater was encountered
The boring was backfilled with soil cuttings
30
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN  CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-4

Date 7-18-07 Sheet 1 of 1

Project Building 138 Project No. 601201-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ib Auto-hammer Drop 30"

Elevation Top of Hole

' Location

See boring location map

W 7]
. Q o] o s -
S le |2 | 8 |2 |o5|% || 40 DESCRIPTION g
=% =5 | €So k= P 2E | e | BE | &; -
o go| S0 | 2 3 |8% | 28| Bs |04 -
o ! AQu- | B4 = £ (_IJ'E a 2¢e | =" @
W o < & e E =3 | §2 |Logged By CDL 2
a Sampled By CDL =
1Y
B uaternary Alluvium (Qab):
_.z.: B
. '.'.‘,' 28 @ 2.5" Silty SAND, brown, clamg to moist, fine to medium grained
;- .'-_. % R-I 50/6" SM sand, trace coarse grained sand,
3 k; -"_.- ] 19 @ 5" Silty SAND, brown, damp, medium dense, fine to medium
LN Y R-2 20 SM grained sand, mottled along with SAND, light white grey, dry,
A A 22 medium dense, fine to coarse grained sand.
10 s JoN 10 (@ 10" gravelly SAND, light orange-brown, dry, dense, fine to coarse
_i{} (: R-3 25 SP grained sand, fine sub-angular gravel.
28
th 3.5
s I
"’ ds @
iy 1
Risloy N
Fa [A\7 s
15 3'6“0 _ : . .
R - R-4 20 . SM {@ 15" Silty SAND, brown, moist, very dense, fine to medium grained
.k 50/ sand.
20 L 1.LT , ‘
12 @ 20': SAND, orange-brown, dry to damp, dense, fine to coarse
- R-5 25 3P grained sand, noncohesive.
37
25 s ¥ . .
o e 6 @ 25" Silty SAND, brown, damp, dense, fine grained sand.
_" o, oA S-1 7 SM
Wl L 11
N | Total depth of boring: 26.5 feet
- L] No %gundwater was encountered
The boring was backfilled with soit cuttings
30
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMFPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El  EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RY R-VALUE




GEOTECHNICAL BORING LOG B-5

Date 7-18-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ib Auto-hammer Drop 30"
Elevation Top of Hole ! Location See boring location map
y 8 ) 2 . ﬂ
S lele | 8 [ 21,53 |8 DESCRIPTION 3
EEl =0 | S| T o |2E | cw|2E| 8 =
ol Qg [= %) 3 4 oo | 2 | he | O Y
o | Qw | B4 = g 5.5 oc| -3¢ | 20 g
o 1G] « 3 ? g = 8 cga Logged By CDL =3
o e Sampled By CDL F
0 '."-’ I B @ ?Jurface: 1.5-inches of asphalt-concrete over 6-inches of aggregate
A ase
ke dh, %l Bl
e 1] A uaternary Alluviem (Qal):
g0k 8 @2.5" Silty SAND, brown, damp to moist, medium dense, finc to
JE P R-1 8 SM medium grained sand, trace coarse grained sand.
B O 10
3 N 7 @ 5" SAND, light brown, damp, medium dense, fine to coarse grained
. R-2 13 SpP sand.
oo 18
10 _'-',-'_ ] '+ 18 @ 10" SAND with silt, tan-grey, damp, dense, fine grained sand,
e ph] R-3 21 SP-SM|
AEL NN 45
N ] Total depth of boring: 11.5 feet
| L No groundwater was encountered
The boring was backfilled with soil cuttings and patched with cold
15 — | asphalt mix.
I 3
20 H
25 H
30
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN  CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-6

Date 7-18-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Dritling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ib Auto-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
s | $lz2 |24 #
s o | o | S|.2|8 | ds DESCRIPTION 2
=% | S2 | Ex| © o |22 | cw| 38| & -
53| 22| 2o 5 2 = o0 |85 59 .“
i al| 83| £ S |8x/oa| 825, o
i ©® % 3 m‘f g =3 ;’5}_:_{ Logged By CDL §
& Sampled By CDL =
Artificial fill {Afu):
B1
22 @ 2.3" Silty SAND, light brown, damp, fine grained sand, some
R-1 28 SM medium grained sand.
41
______ T [g_ T T naternary alluvium {Qal):
R-2 AN SM . . . .
4 @ 5" Silty SAND, light brown, damp, fine to medium grained sand,
L poorly cemented with calcium carbonate.
et 11 @ 10" SAND, brown, dry, medium dense, fine to coarse grained sand
o R-3 14 Sp grades with depth to fine to medium grained sand.
s 20
157 TR 18 @ 15': SAND, light tan white, dry, dense, fine to coarse grained sand.
-0 T R-4 29 Sp
B 31
— I
2 __‘ S 27 (@ 20": SAND, light tan white, dry, very dense, fine to coarse grained
. R-5 37 sp sand, non-cohesive.
T 50
25 47 7 : . .
T 11 (@ 25" SAND, light tan white, dry, dense, fine to coarse grained sand.
- - §-1 20 sp
22
7 i Total depth of boring: 26.5 feet
- | No groundwater was encountered
The boring was backfilled with soil cuttings
30
SAMPLE TYPES: TYPE OF TESTS:
S SPLUT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR GCORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-8

Date 7-18-07 Sheet 1 of 1
Project Building 138 Project No. 601801-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ib Auto-hammer Drop 30"
Elevation Top of Hole ’ Location See boring location map
. g b e . 2
sl.|le |8 | 2|,8|% |8z DESCRIPTION 2
S3| 8| €S| T @ |2£]| | 3E |8, b
au 3&. o4 5 & E."_‘ Qo .= ) ®
i o - & i QE- =3 &2 Logged By CDL 3
o e Sampled By CDL =
e BRI @ surface: 2-inches asphalt-concrete over 6.5-inches aggregate base.
A Artificial fill (Afu):
£ '.',' 4 @ 2.5" Silty SAND, brown, moist, loose, fine grained sand, trace
SH M R-1 4 SM calcium carbonate strinpers
s 1 %] 5
3 _:'_- -'-:- [ 7 (@ 5" Silty SAND, red-brown, moist, medium dense, fine grained sand,
B DO O RrR-2 9 SM calcinm carbonate stringers.
10 ’ 9 @ 10" SAND, tan white grey, dry, medium dense, fine to coarse
- R-3 1] SP grained sand, non-cohesive, sample disturbed upon acquisition.
&
15 =7 r-4 W 506" SM | @ 15" Silty SAND/sandy SILT, brown, moist, very dense/hard, fine
L] grained sand, mottled with calcium carbonate.
I 20 @ 20": SAND, tan, dry, dense, fine to medium grained sand, trace
.0 R-5 30 Sp coarse grained sand.
t 40
] N Total depth of boring: 21.5 feet
] | | No groundwater was encountered
The boring was backfilled with soil cuttings and patched with cold
25 — o asphalt mix.
30
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMFLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-9

Date 7-18-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Heole Diameter 8" Drive Weight 140 Ib Auto-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
3 g = ® . ﬂ
S.leole 1 8 |2 |u5|3 |25 85 DESCRIPTION 8
S5 S8 | €0} T v |2E| &= | 3E| 8 =
Bg| g Q5 3 - 2= | 2o he | O Y=
| &l | g3 | 2 8 |2x |0a|22| S o
i 0] % - » g- =8 | 82 |Logged By CDL §
x Sampled By CDL F
(@ surface: 3-inches asphalt-concrete over 7-inches aggregate base.
B uaternary alluvivm (Qal):
6 @ 2.5" Silty SAND, brown, moist, medium dense, fine grained sand,
R-1 9 SM moderately well cemented with calcium carbonate.
12
5 @ 5': SAND with silt, light brown, damp, medium dense, fine and
R-2 6 SP-SM coarse grained sand,
10
<o 10 @ 10": SAND, tan-brown, damp, medjum dense, fine to medium
o R-3 12 Sp grained sand grades with depth to fine to coarse grained sand.
W 1R
N | Total depth of boring: 11.5 feet
- | No groundwater was encountered
The boring was backfilled with seil cuttings and patched with cold
15 — o asphalt mix. -
20 — H
25 H
30
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR 5A SIEVE ANALYSIS

R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION £l EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-10

Date 7-19-07 Sheet 1 of 2
Project Building 13B Project No. £601901-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ib Auto-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
. g S o . 2
Sl e |8 | 2|88 |&8dz DESCRIPTION B
25|85 | So| 3 | o |%38|85| 2% 85 E
Og | Qg Qo =] ‘a o= | 2o | wa | O -
- 8w | 82 £ g g% |92 g |9 o
& S b 3 o g- 23 | 82 |Logged By CDL §
& Sampled By CDL F
0
9 uaternary alluvium (Qal):
R-1 20 SM ]
27 @ 2.5" Silty/clayey SAND, red-brown, moist, medium dense, fine to
medium grained sand, calcium carbonate stringers, well cemented
5 with calcium carbonate.
18 {@ 5" Clayey SAND, brown, moist, medium dense, fine grained sand,
R-2 24 SC well cemented with calcium carbonate,
25
10 . .
13 @ 10": Gravelly SAND, light brown, damp, dense, fine to medium
R-3 25 Sp grained sand, fine to medium well rounded gravel, trace silt and
36 coarse grained sand.
15 16 @ 15" Silty SAND, olive gréy brown, damp, very dense, fine grained
: y - , y s I
R-4 I 506" SM sand.
20 . . .
14 @ 20': SAND, light brown, dry, very dense, fine to coarse grained
- R-5 28 SP sand.
50
25 47 " . .
- 10 (@ 25" SAND, light brown, dry, very dense, fine to coarse grained
— 5-1 19 SP sand,
I 23
30
SAMPLE TYPES: TYPE OF TESTS:
§ SPUT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-10

Date 7-19-07 Sheet 2 of 2
Project Building 13B Project No. 601901-001
Drilting Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 ib Auto-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
. g >. o ﬂ
S lcle | & |2 |o5|% |25|6a DESCRIPTION g
e | B9 | 59 7 o 2E | Sw | 2E | g -
Oa | Lo [= 2] = - oo PO | B | O e
et |8t | S5 £ | B |@F |2 gE| =Y ®
T ] % 3 n oa- =8 | 82 |Logged By CDL §
& Sampied By CDL F
= FHE 15 @ 30" SAND with silt, fight brown, damp, dense, fine to coarse
S R-6 26 SPSM grained sand, grades with depth to SAND, light brown-white, dry,
Freld] 40 dense, fine o medium grained sand.
35 7 VE L
SSEE 13 {@ 35" SAND with silt, light brown, damp, dense, fine to coarse
N1 S-2 %g SP-SM|  prained sand.
40—kl , . .
. 11 @ 40': SAND, light brown, dry, dry, very dense, fine to coarse grained
_t R-7 50?335" SP sand, interbedded with silty sand, fine to coarse grained.
45 JEE @ 45'; Silty SAND, brown, damp, dry, very dense, fine grained sand
O I O : , b N p, dry, very dense, fine grained sand,
-,k S-3 g 50?47 M SM grades to SAND, light brown, dry, very dense, fine to coarse grained
X ! sand, non-cohesive.
R
N
50 =
r-8 W 506" @ 50" No recovery.
7 i Total depth of boring: 51.5 feet
- a No groundwater was encountered
The boring was backfilled with soil cuttings
55 — H
60
SAMPLE TYPES: TYPE OF TESTS:

S SPLIT SPOON

R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

G GRAB SAMPLE
C CORE SAMPLE

DS DIRECT SHEAR

MD  MAXIMUM DENSITY
CN CONSOLIDATION Ei EXPANSION INDEX
CR CORROSION RV R-VALUE

SA SIEVE ANALYSIS
AL ATTERBERG LIMITS




GEOTECHNICAL BORING LOG B-11

Date 7-19-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 |b Auto-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
y g Fn) o . 2
slele | 8 |2 1.5 |8da DESCRIPTION 7
o | =2 | <> T o 2L | Cw | 2C | 85 =
Ty | Lo as = & o PO o | O 5
BE|8C| 85| £ | B[Sz |c8|8E | R
i o prd H | > | =06 | 923 |Logged By CDL a
w < ] 510 SN o >
g a Samplied By CDL =
0— =
. ':.'_ A 4 uaternary alluviom {Qal):
S L My R-1 10 M . .
[ P S 21 {@ 2.5": Silty SAND, brown, moist, medium dense, fine grained sand,
Y tip of sampie is moderately weil cemented with calcium carbonate.
5 —:'_- -'°:- 1 19 @ 5" Clayey/silty SAND, red-brown, moist, medium dense, fine to
[ CO S R-2 19 SM medium grained sand,
10 '-',-' } 'J- 11 @ 10" SAND with silt, red-brown, damp, medium dense, fine to coarse
JeR R-3 13 SP-SM| grained sand grades with depth to silty SAND, brown, damp, fine
A A 17 grained sand.
_ -. A — SM
15 )7 - : _
b e fae 27 (@ 15" Silty SAND, brown, moist, very dense, fine grained sand.
Inx R4 B soie SM
ke |
2 s 26 @ 20": SAND, brown, damp, very dense, fine to coarse grained sand,
I _r o R-5 16 SP grades with depth to silty SAND, brown, moist, very dense, fine
. : 50 grained sand.
| ] S™
7] ] Total depth of boring: 21.5 feet
_ | | No groundwater was encountered
The boring was backfilled with soil cuttings
25 H
36
SAMPLE TYPES: TYPE OF TESTS:
S SPUT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-12

Date 7-18-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Drifling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter g" Drive Weight 140 Ib Auto-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
. 3 - 2 . E
g e | g | £ |,8|8 |8z DESCRIPTION g
=3 55| S| T @ [2£ |8y | 25| 8; =
au | Su | 83| £ £ |mX|9%i5E| =9 o
™ 5 * 5 m‘f g‘ 23|82 Logged By CDL §
a Sampled By coL -
R Vo B 8
_' o 9 Quaternary alluvium (Qal):
Frae. o R-1 16 SM R . .
B O Y 16 (@ 2.5" Silty SAND, red-brown, damp, medium dense, calcium
S AL carbonate stringers, moderately well cemented.
S 7 @ 5" SAND with silsilty SAND, brown, damp, medium dense, fine
= b o ] R-2 8 SM/MIL to coarse grained sand grades with depth to fine grained sand.
10 : 7 @ 10': SAND, brown, damp, medium dense, fine to coarse grained
- R-3 12 Sp sand, non-cohesive, trace fine well rounded gravel.
15
15 ",' _'.. '.-: R4 ! 5(;/% . SM @ 15" Silty SAND, brown, moist, very dense, fine grained sand.
20 13 {@ 20": SAND, light grey-brown, dry, dense, fine to medium grained
] R-5 31 SP sand with coarse gramed sand.
39
7 i Total depth of boring: 21.5 feet
= L No groundwater was encountered
The boring was backfilled with soil cuttings
25 H
30
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMFLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
8 BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-13

Date 7-19-07 Sheet 1 of 1
Project Building 13B Project No. 601901-601
Drilting Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 ib Auto-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
S O @
Sl le | 28 | 21,815 |8 iz DESCRIPTION 3
S5 =5 | €o o © ZE | cu | B | B =
g o %q’ %0 2 -y [ 4 g_ e | O s
oA | &= B € {mam |85 |22 P
i 0 < S v g =8 | 52 |Logged By CDL g
q & Sampled By CDL -
0 T
B
J_".'.‘.',' 12 uaternary alluyium (Qal):
JELH b R-1 19 SM . . N
I S e 25 {@ 2.5" Silty SAND, tan to red-brown with depth, damp to moist with
1 A depth, medium dense, fine to medium grained sand, poorly
5 4L cemented with calcium carbonate,
- 9 (@ 5" SAND, tan-brown, damp, medium dense, fine and coarse grained
4. R-2 1 3 Sp sand, non-cohesive.
I 1
L P 10 @ 10" SAND, light brown, dry, mediurn dense, coarse grained sand,
- _-L.I .-I v R-3 18 Sp grades with depth to silty SAND, brown, moist, medium dense, fine
: 16 SM. prained sand.
N K Total depth of boring: 11.5 feet
_ | | No groundwater was encountered
The boring was backfilled with soil cuttings
15 — 5
20 M
25 1
30
SAMPLE TYPES: TYPE OF TESTS:
§ SPUIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION E! EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-14

Date 7-19-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 tb Auto-hammer Drop 30"
Etevation Top of Hole ' Location See boring location map
S N @
5 1. | @ ¢ 2 |.,5|% |25 %5 DESCRIPTION @
S5l 8% | Eo o @ 2L | e | 2E| B -
Bal Qo o6 = - o PO o O™ "6
| Aw | S84 b= £ B oo | 5 =" o
(TT] G b~ 8 n g' = 8 &2 Logged By CDL g
8 Sampled By CDL ~
O0—frr—
_-"-:_'_-'- 3 Quaternary aluvium (Qal}:
XN R-1 8 SM . . :
B P Y I 14 (@ 2.5": Silty SAND, brown, damp. medium dense, fine to medium
], ‘_'_ grained sand, trace coarse grained sand.
S o FRE 7 @ 5" SAND with silt, light tan, damp, medium dense, fine to medium
N R-2 14 SP-SM grained sand, trace coarse and fine well rounded gravel, very poorly
<119 14 cemented with calcium carbonate.
9 @ 10": SAND, light tan, dry, medium dense, medium grained sand,
_ - R-3 17 Sp non-cchesive.
33
B 17 @ 15" SAND, light tan, dry, very dense, medium grained sand, trace
o R-4 3t qp fine and coarse grained sand.
N - | 50
20 ey . . .
b boes 8 @ 20" Sandy SILT, brown, moist, very stiff, fine grained sand.
—+ b o R-5 10 ML/SM
& ..b...-. 26
25 RN 12 @ 25" Silty SAND, brown, moist, medium dense, fine to medium
.9, S-1 13 SM grained sand.
all 1o 12
N I Totat depth of boring: 26.5 feet
- | ] No groundwater was encountered
The boring was backfilled with soil cuttings
30
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON G GRARB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B8 BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RY R-VALUE




GEOTECHNICAL BORING LOG B-15

Date 7-19-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ib Auto-hammer Drop 30"
Elevation Top of Hole ) Location See boring location map
: g; ) e E’
sl le | & |2 .58 |4 DESCRIPTION 2
sglss | €S| © ¢ |2E| S« | 2E| 5; =
[ Q-q, [=2;1 =] r-4 - 0O moe | O™ B
o | Qw | B2 | 2 £ |ms|9%|5E| =
i L] % 3 » Z | =8| 52 |Logged By CDL §
d a Sampled By CDL =
0 o
TR BI
4.1 7 Quaternary alluvium (Qal):
24 N0 P R-1 8 SM ] . .
B S A 18 @ 2.5 Silty SAND, brown, damp to moist, medium dense, fine
WAL grained sand, tip of sample is well cemented with calciumn
5 I carbonate.
9 @ 5% SH.T, tan-grey, damp, hard, well cemented with caleium
- R-2 20 ML carbonate.
50/5"
A i 10 @ 10" Silty SAND, light brown, damp, medium dense, fine to medium
o R-3 lg SM grained sand.
b Jo = 2
7 7 Total depth of boring: 11.5 feet
— L No %gundwater was encountered
The boring was backfilled with soil cuttings
15 H
- i
20 — H
25 B
kL
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-16

Date 7-19-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 ib Auto-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
y g > o . o
sl . le | 28 | 21,815 | DESCRIPTION g
S|l s%| S| © o |z£ | 55| 25| B¢ -
By | 2o 2.0 3 _— ow ] me | O e
u|Bui B4 | E g g% |92 5E = o
o O - 3 o g =8 | 82 |Logged By CDL &;
o & Sampled By CDL -
_‘-:.‘-- :'
_'_.'_'.'h A 2 uaternary alluvium (Qal):
SR AR R-t 7 SM
U e 19 @ 2.5 Silty SANDr brown, damp, mediumn dense, fine grained sand,
S A O S0mIE Mo calcium carbonate.
3 _=.; .-:- 7 10 @ 5" Silty SAND/sandy SILT, light brown-grey, damp, medium dense,
N I Y R-2 13 IML/SM fine grained sand, moderately well cemented with calcium
'.'_,'- N 23 carbonate.
19 —-. .'_-." . .
Fede oo 21 (@ 10" Silty SAND, brown, damp, very dense, fine grained sand.
AN A O R-3 25 SM
RSN 50/4"
15 —pol it , . )
- R4 I 20 p (@ 15": SAND, red-brown, damp, very dense, fine to medium grained
- 50/6" sand, trace coarse grained sand, some fine sub-rounded gravel.
2 TF 15 20"; Silty SAND, light brown, dam dense, fine grained sand
—.-.: R RS soibn SM @ 20" Silty , light brown, p, very dense, fine grained sand.
25 -7 kel . . )
Fodvel-] 8 @ 25" Silty SAND, light brown, damp, very dense, fine grained sand.
—=t. S-1 23 SM
o 23
N i Total depth of boring: 26.5 feet
— a No groundwater was encouniered
The boning was backfilled with soil cuttings
3o
SAMPLE TYPES: TYPE OF TESTS:
§ SPUIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY Al. ATTERBERG LIMITS
B BULK SAMPLE CN  CONSOLIDATION El EXPANSION INDEX

T

TUBE SAMPLE

CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-17

Date 7-19-07 Sheet 1 of 1
Project Building 138 Project No. 601901-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 ib Aute-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
. g P o . .ﬂ
§.le. |2 | 8 |2 |o5|% |22 80 DESCRIPTION 2
9| S35 | S»| T o |2£ |55 |3E |85 c
Se| oo | 8S | 2 s | 8% | 28| ke |0Y “
Pl | AL LA = £ o :0_< oo BE [ =R ©
il o b 3 c E 23 | 32 |Logged By CDL 8
a Sampled By CDL L
L i O e
_',.' ...’.' 10 @ 2.5" Silty SAND, brown, moist, medium dense, fine to medium
JELN R-1 10 SM grained sand, pinhole porosity.
B B 12
i-": 0'. .
5 _z'; °-_- % 6 (@ 5': Silty SAND, light red-brown, damp, loose, fine to medium
b _.' R-2 g SM grained sand, rootlets,
SR H
10 = 31 @ 10': No sample recovery.
- R-3 ! 50/6" ' )
15 4 32 @ 15" Silty SAND/sandy SILT, grey-brown, moist, very dense, fine
_ R-4 . 50/6" SMML ™ orained sand, well cemented with calcium carbonate. '
20
48K I 32 {@ 20" Gravelly SAND, light red-tan, dry, very dense, fine to coarse
_S;Cf' ; R-5 & 50/ SP grained sand, fine sub-roumded gravel.
05
B |
D 0@ | |
S0y i
g [\7 s >
25 Lo
S Eud 23 (@ 25" SAND with sily, tan, damp, dense, fine to medium grained sand.
"k 8-1 16 SP-SM|
o=l 16
n 1 Total depth of boring: 26.5 feet
- L No groundwater was encountered
The boring was backfilled with soil cuttings
30
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA  SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN  CONSOLIDATION El  EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-18

Date 7-19-07 Sheet 1 of 1
Project Building 13B Project No. 601901-001
Drilling Co. Martini Drilling Corp. Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ib Aute-hammer Drop 30"
Elevation Top of Hole ' Location See boring location map
\ g > o . 2
sl le |2 |2 ].805 &8 iz DESCRIPTION ;
53|58 | S9| € | o (%2251 38|85 =
83| 28| 2o 3 & | © 22l ma | O S
L) el 83| £ Sx | ga| 22| 9,
ol | ol | & £ E |m@p ot | =2 @
] o < & s g = 8 2 Logged By CDL 3
o o Sampled By CDL L
_::- e Bl
-'..'.----'-. 13 uaternary alluvium (Qal);
Erdee. 1 R-1 11 SM . . -
N S S i2 @ 2.5 Silty SAND, brown, damp, medium dense, fine t medium
L grained sand, trace hair rootlets and pinhole porosity.
3 3 (@ 5 No sample recovery.
— R-2 5
5
10 Ay N 14 @ 10": Silty SAND, light white-tan, cry, very dense, fine to medium
N A R-3 5 (‘]1,% . SM grained sand, very poorly cemented with calcium carbonate.
7 ] Total depth of boring: 11.5 feet
- L] No groundwater was encountered
The boring was backfilled with soil cuttings
15 H
20 — H
25 H
30
SAMPLE TYPES: TYPE OF TESTS:

S SPUT SPOON

R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

G GRAB SAMPLE
C CORE SAMPLE

DS DIRECT SHEAR

MO MAXIMUM DENSITY
CN  CONSOLIDATION
CR CORROSION

SA SIEVE ANALYSIS
AL ATTERBERG LIMITS
El EXPANSION INDEX
RV R-VALUE




APPENDIX C



601901-001

APPENDIX C

Laboratory Test Procedures and Test Results

Moisture and Density Determination Tests: Moisture content and dry density determinations were
performed, in general accordance with ASTM test method D2937, on relatively undisturbed
samples obtained from the test borings and/or trenches. The results of these tests are presented in
the boring logs (see Appendix A).

Percent Passing No. 200 Sieve: Selected samples were tested in accordance with the ASTM
Standard D1140 to determine the amounts of materials finer than the U.S. Standard Sieve No.
200. Test results are presented in this appendix.

Expansion Index Tests: Expansion Index (EI) tests were performed on representative bulk
samples of the onsite soil, in general accordance with the ASTM D 4829 Standard Test Method.
Test results are presented in this appendix.

Maximum Density Tests: The maximum dry density and optimum moisture content of
representative bulk soil samples were determined in accordance with ASTM Test Method D1557.
Test results are presented on the Modified Proctor Compaction Test figures in this appendix.

Direct Shear Tests: Direct shear tests were performed on selected relatively undisturbed ring
samples, which were soaked for a minimum of 24 hours under a surcharge equal to the applied
normal force during testing. Samples and specimens were then transferred to the shear box,
reloaded, and pore pressures set up in the sample (due to transfer) were allowed to dissipate for a
period of approximately one-hour. Following pore pressure dissipation, samples were subjected to
shearing forces. The samples were tested under various normal loads by a motor-driven, strain-
controlled, direct-shear testing apparatus at a strain rate of 0.05 inches per minute. Test results data
and graphical plots are presented in this appendix.

Collapse Tests: Collapse tests were performed on selected, relatively undisturbed ring samples.
Samples were placed in a consolidometer, loaded up to 2 ksf, allowed to stabilize under this load,
and then submerged. The test results are presented on the One-Dimensional Swell or Settlement
figures in this appendix.

Consolidation Tests: Consolidation tests were performed on selected, relatively undisturbed ring
samples. These samples were placed in a consolidometer and loads were applied in geometric
progression. The percent consolidation for each load cycle was recorded as the ratio of the amount
of vertical compression to the original 1-inch height. Consolidation results (curves) are presented
on the One-Dimensional Consolidation figure in this appendix.




601901-001
APPENDIX C (Continued)

Laboratory Test Procedures and Test Results

"R"-Value: The resistance "R"-value was determined by the California Standard Test Method No.
301 for representative pavement subgrade soils. Three specimens were prepared from one bulk
sample and exudation pressure and "R"-value determined on each one. The graphically
determined "R"-value at exudation pressure of 300 psi is reported in this appendix.

Chloride Content, Sulfate Content, Minimum Resistivity and pH Tests: Chloride content, sulfate
content, minimum resistivity and pH tests were performed in general accordance with California
Test Methods 422, 417, and 532. These results are presented in this appendix.
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~] EXPANSION INDEX of SOILS
i Le!ghton ASTM D 4829
Project Name: SCLA, Bidg. 138 Tested By: G. Berdy Date:  07/27/07
Project No, : 601901-001 Checked By: J. Ward Date:  07/31/07
Boring No.: B-6 Depth (ft.) 0-5
Sample No. : B-1
Soil Identification:  Light olive brown siity sand (SM)
Dry Wt. of Soil + Cont. (9) 1000.00
Wt. of Container No. () 0.00
Dry WE. of Soil {q) 1000.00
Weight Soil Retained on #4 Sieve 0.00
Percent Passing # 4 100.00
MOLDED SPECIMEN Before Test After Test
Specimen Diameter (in.) 4.01 4,01
Specimen Height (in.) 1.0000 1.0010
WL Comp. Soil + Mold  (g) 631.40 447.50
Wt. of Mold (q) 204.80 0.00
Specific Gravity (Assumed) 2.70 2.70
Container No. 0 0
Wet Wt. of Soil + Cont. (g) 854.10 552.30
Dry Wt. of Soil + Cont.  (g) 794.50 601.60
Wt. of Container (g) 0.00 204.80
Moisture Content (%) 7.50 12.78
Wet Density (pch) 128.7 134.9
Dry Density (pchH 119.7 119.6
Void Ratio 0.408 0.410
Total Porosity 0.290 0.291
Pore Volume {cc) 60.0 60.2
Degree of Saturation (%) [ S meas] 49.6 84.2

SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h
. Elapsed Time |  Dial Readings
Date Time Pressure (psi) (min.) | (in.)
07427707 10:07 1.0 0 0.1565
0772707 10:17 1.0 10 0.1560
Add Distilled Water to the Specimen
07/27/07 11:30 1.0 73 0.1565
07/28/07 7:38 1.0 1281 0.1575
07/28/07 8:40 1.0 1343 0.1575
Expansion Index (El meas) = ({Final Rdg - Initial Rdg) / Initial Thick.} x 1000 1.5
Expansion Index ( EI )50 = EI meas - (50 -S meas)X({65+EI meas) / (220-5 meas)) 1
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MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557
Project Name: SCLA, Bldg. 13B TestedBy: R.Santos  Date:  07/27/07
Project No.: 601901-001 Input By : J. Ward Date:  07/31/07
Boring No.: B-4 Depth (ft.}) 0-5
Sample No. : B-1
Soil Identification:  Yellowish brown silty sand (SM)
Preparation Method: X | Moist X | Mechanical Ram
Dry Manual Ram
Mold Volume (ft3) 0.03321 Ram Weight = 10 /b.; Drop = 18 in.
TEST NO. 1 2 3 4 5 6

Wt. Compacted Soil + Mold (g) 3726.0 3854.0 3909.0 3838.0

Weight of Mold {s))] 1786.0 1786.0 1786.0 1786.0

Net Weight of Soil 1940.0 2068.0 2123.0 2052.0

Wet Weight of Soil + Cont. (@) 560.60 482.30 440.50 501.20

Dry Weight of Soil + Cont. (g) 541.80 457.10 409.10 456.80

Weight of Container (Q) 53.60 51,50 53.90 54.00

Moisture Content (%) 3.85 6.21 8.84 11.02

Wet Density {pch) 128.8 137.3 140.9 136.2

Dry Density {pch) 1240 129.3 129.5 122.7

Maximum Dry Density (pcf) 130.5 Optimum Moisture Content (%)

PROCEDURE USED

[X] Procedure A

Soil Passing No. 4 (4.75 mm) Sieve
Mold : 4 in. (101.6 mm) diameter
iLayers: 5 (Five)

Blows per layer : 25 (twenty-five)
May be used if +#4 is 20% or less

Procedure B
Soil Passing 3/8 in. (9.5 mm) Sieve
Mald : 4 in. (101.6 mm) diameter
Layers : 5 (Five)
Blows per layer : 25 (twenty-five)
Use if +#4 is >20% and +3/8 in. is
20% or less

Dry Density {pcf)

[C] Procedurec

Soil Passing 3/4 in. (19.0 mm) Sieve

Mold : 6in. (152.4 mm) diameter

tavers: 5 (Five)

Blows per layer : 56 (fifty-six)

Use if +3/8 in. is >20% and +3 in.
is <30%

Particle-Size Distribution:

—

Atterberg Limits:

LPLPT
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5P.GR. =265
SP.GR. =270

SP.GR. =275
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L
L
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|

-
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/f’

A

!
-
L~ _A

115.0 !

T

/ o
P

0.0

5.0

10.0

15.0

Moisture Content (%)

200

MX 8-4 8-1
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MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557
Project Name: SCLA, Bldg. 13B Tested By :  R. Santos Date: 08/03/07
Project No.: 601901-G01 Input By : 3. Ward Date: 08/06/07
Boring No.: B-15 Depth (ft.)  0-5
Sampie No. : B-1
Soil Identification:  Dark brown silty sand (SM)
Preparation X1 Moist Scalp Fraction (%) Rammer Weight (Ib.) = 10.0
Method: Dry #3/4 Height of Drop (in.) = 18.0
Compaction X | Mechanical Ram #3/8
Method Manual Ram #4 6.0 Mold Volume (ft3) 0.03321
TEST NOQ. 1 2 3 4 5 6
Wt. Compacted Soil + Mold (g) 3718.0 3852.0 3932.0 3838.0
Weight of Mold {g) 1786.0 1786.0 1786.0 1786.0

Net Weight of Soil Q) 1932.0 2066.0 2146.0 2052.0

Wet Weight of Soil + Cont, {g) 536.60 483.50 448.40 438.70
Dry Weight of Soil + Cont.  (g) 517.90 458.10 415.90 398.90
Weight of Container (¢)) 53.90 54,10 53.80 53.70
Moisture Content (%) 4.03 6.29 8.98 11.53
Wet Density (pef) 128.3 137.1 142.5 136.2
Dry Density (pef) 123.3 129.0 130.7 122.1

Maximum Dry Density (pcf)
Corrected Dry Density (pcf)

Procedure A
Soil Passing No. 4 (4.75 mm} Sieve
Mold: 4in. (101.6 mm) diameter
Layers : 5 (Five)
Blows per layer : 25 (twenty-five)
May be used if +#4 is 20% or less

Procedure B
Soil Passing 3/8 in. (9.5 mm) Sieve
Mald : 4in. {101.6 mm)} diameter
Layers: & (Five)
Blows per layer : 25 (twenty-five)
Use if +#4 is >20% and +3/81in. is
20% or less

(] Procedurec

Soil Passing 3/4 in. (19.0 mm) Sieve

Mold : &in. (152.4 mm) diameter

Layers: & (Five)

Blows per layer : 56 (Rfty-six)

Use if +3/8in. is >20% and +% in.
is <30%

Particle-Size Distribution:

—

Atterbergl.imits:

[T, PLPI

Optimum Moisture Content (%)
Corrected Moisture Content {%)

135.0 \ ‘\‘\ T 7| i
YN\ S o210
] \/(\ \ . SP.GR.=275
130.0 / \ \\ \
// A\
g VAN
£ so A
5 / A\ N
> 4 WA
& N\
NN
120.0 A\
AN
LN
AN
NN\
115.0 \‘\

Moisture Content (%)

MX B-158-1



4.00

3.00 eyl

Shear Stress (ksf)
M
o
o

] 0.1 0.2 0.3
Horizontal Deformation {in.)

4.00 A

Shear Stress (ksf)
N
o
o

1.00

0-00 L L} T L) T T L L T T T L T LJ L) T T X Ll L] Ll
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Normal Stress (ksf)

T T T T T T T T

Boring No. | B-3 ] Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No.| R-2 Peak Shear Stress (kip/ft2) ® 1.081 B 1.635 A 3.653
Depth (ft) 5 Shear Stress @ End of Test (ksf) | O 0.688 7 1.402 A 2,908
Sample Type: Deformation Rate (in./min.) 0.0500 0.0500 0.0500
Drive Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 0.81 0.81 0.81
Yellowish brown poorty- Dry Density (pcf) 111.2 111.4 115.5
graded sand (SP) Saturation (%) 4.3 4.3 4.8
Soil Height Before Shearing (in.) 0.9986 0.9806 0.9756
Final Moisture Content (%) 15.5 13.5 15.2
<y Project No.: 601901-001
: DIRECT SHEAR TEST RESULTS
i Le!ghton Consolidated Undrained SCLA, Bidg. 138
07-07

D5 B-3R-2



One-Dimensional Swell or Settlement

Potential of Cohesive Soils
(ASTM D 4546)

A
i Leighton

Project Name: SCLA, Bldg. 13B Tested By: F.Tabbkhoei  Date: 07/26/07
Project No.: 601901-001 Checked By:  J. Ward Date: 09/10/07
Boring No.: B-2 Sample Type: Drive
Sample No.: R-3 Depth (ft.) 10.0
Sample Description: Yellowish brown silty sand (SM)
Initial Dry Density (pcf): 113.1 Final Dry Density (pcf): 113.7
Initial Moisture (%): 2.29 Final Moisture (%) : 151
Initial Length (in.): 1.0000 Initial Void ratio: 0.4904
Initial Dial Reading: 0.1196 Specific Gravity(assumed): 270
Diameter(in): 2.416 Initial Saturation (%) 12.6
T
| Swell (+}
Pressure (p) | Final Reading | /\Pparent Load Settlement (-) — Corrected
. Thickness Compliance Void Ratio Deformation
(ksf) (in) (in) (%) % of Sample (%)
° Thickness ’
0.060 0.1200 0.9996 0.00 -0.04 0.4898 -0.04
2.000 0.1319 0.9877 0.00 -1.23 0.4721 -1.23
H20 0.1387 0.9809 0.00 -1.91 0.4619 -1.91
Percent Swell (+) / Settlement (-) After Inundation =| -0.69 |
Void Ratio - Log Pressure Curve
0.4950 - 1
0.4900 +— — A1 L I
- i
0.4850 ~
] " I L L
1 \\ : Inundate with ]
£ 0.4800 ‘ | Tap water H
S ! 7TTTT
¥ |
ke e 7 NI y, -
£ 04750 : — - i
— B N— - “‘ — —
0.4700 - :
” 1 O 1 O S
0.4650 +— — —
0.4600 ) I — - _? ——]
0.010 0.100 1.004Q 10.000
Log Pressure (ksf)

Collapse B-2 R-3



No Time Readings

0.3520 : 10380
0.3500 31— o 1.9380 Ek s - e
< 1 i
EG'BC‘BG 3 . P - 0.5380 e . e e
£ i
z 1
& 0.3460 - , 14 omssof--
T
8 i
= 05440 . - 06380 [fo-
= [
& : ;
E 03420 B i b ] s
5 :
4
3 i
padon J— o S L gazssfl- - - S —
0.3380 ‘ ‘ i 0.2380
01 1.0 o 100
Log of Time {min } Square Root of Time (min. ™)
0.00 : ‘
: ‘ : Inundate with
*— | ! Tap water ‘ |
1 P i ' |
200 —— - /| - e :
\\/ |
4.00 | L
2 1 |
s | : |
-..(_.2 &.00 4= : - . < ; Fdeid
© ] _ P
£ \ ’
L .
L)
O 800 D
\ i
1000 f—— | g T LV
i .
12.00 i L] . L]
.40 1.0G 13.00 100.00
Pressure, p (ksf)
Boring Sample Depth Moisture Dry Density {pcf)|  Void Ratio begree of
No NG (ft.) Content (%) Saturation (%)
' ' ' Initial | Final | Initial | Final | Initial | Final | Inial | Final
B-8 R-2 5 7.1 114.21112.4|1124.9|10.499 | 0.347| 39 | 100

Soil Identification: Brown silty sand (SM)

- Project No.: 601901-001
_ ONE-DIMENSIONAL CONSOLIDATION
g Leighton PROPERTIES of SOILS SCLA, Bidg. 13B
(ASTM D 2435)
08-07




No Time Readings

0.3520 T 10380
!
03500 0.9380 i
E i
0.3480 08380 [
£
w i
& 0.3460 0.7380 [
B i
0
= 0.3440 0.6380
I+ i
“['u‘ L
E 03420 | 0.5380 [1
5 i
1]
G I
0.3400 04380 f —_
0.3380 3380 !
0.1 10 6.0 100
tog of Time {min.} Square Root of Time (min.”zl
0.00 .\ ;
0.5D \.\\
N
100 \.\ |' Inundate with
N | Tap water
1.50 \V’/
<
o 200
L
® ]
£ 250
= ]
&
i \
O 300 ~\
3.50 \
Lol \
4.00 e \
"-_.___“--.-.“-‘
450 !
0.10 1.00 10.00 100.00
Pressure, p (ksf)
Borin Sam 1e Depth Moisture 5 . R Degree of
Mo, No. )| Content (o) | O Oney ()| VOARATO ) sruraon 3
) ' ) Initial | Final | Initial | Final | Initial | Finel | Inital | Final
B-17 R-2 5 25 13.7(114.0{116.3{0.479| 0.424| 14 83
Soil Identification: Brown poorly graded sand {SP)
Project No.: 601901-001

o~
g Leighton

PROPERTIES of SOILS
(ASTM D 2435)

ONE-DIMENSIONAL CONSOLIDATION

SCLA, Bldg. 13B

08-07




-

Leighton
F

R-VALUE TEST RESULTS

PROJECT NAME: SCLA.Bldg 138 PROJECT NUMBER: 601901-001
SAMPLE NUMBER: B1 SAMPLE LOCATION: B-1,0-5'
SAMPLE DESCRIPTION: SM TECHNICIAN: SCF
DATE COMPLETED 8/5/2007

TEST SPECIMEN a b c
MOISTURE AT COMPACTION % 9.8 10.2 10.7
HEIGHT OF SAMPLE, Inches 247 2.50 2.56
DRY DENSITY, pef 125.0 125.3 124.0
COMPACTOR PRESSURE, psi 250 175 50
EXUDATION PRESSURE, psi 324 244 184
EXPANSION, Inches x 10exp-4 24 7 0
STABILITY Ph 2,000 Ibs (160 psi) 38 61 86
TURNS DISPLACEMENT 4.03 4.21 4.38
R-VALUE UNCORRECTED 67 49 33
R-VALUE CORRECTED 67 49 33
DESIGN CALCULATION DATA a b <
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0
TRAFFIC INDEX 5.0 5.0 5.0
STABILOMETER THICKNESS, ft. 0.53 0.82 1.07
EXPANSION PRESSURE THICKNESS, ft. 0.80 0.23 0.00

EXPANSION PRESSURE CHART

3.50

3.00

2.50

2.00

1.50

1.00

COVER THICKNESS BY STABILOMETER in feet

a.50

!

0.08 .

000 050 100 150 200 250 3.00

COVER THICKNESS BY EXPANSION in feet

R-VALUE BY EXPANSION: 61

3.50

4.00

R-VALUE BY EXUDATION: 62

EQUILIBRIUM R-VALUE: 61

R-VALUE

90

EXUDATION PRESSURE CHART

a0

70

&0

50

40

30

20

o
800

a0

660 500 400

300 200 100

EXUDATION PRESSURE (psi)
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R-VALUE TEST RESULTS

PROJECT NAME: SCLA,Bldg.13B PROJECT NUMBER: 601901-001
SAMPLE NUMBER.: B1 SAMPLE LOCATION: B-9,0-5'
SAMPLE DESCRIPTION: SM TECHNICIAN: SCF
DATE COMPLETED  8/5/2007

TEST SPECIMEN a b c
MOISTURE AT COMPACTION % 10.6 11.0 11.5
HEIGHT OF SAMPLE, Inches 247 248 2.45
DRY DENSITY, pcf 124.3 123.2 124.4
COMPACTOR PRESSURE, psi 175 125 50
EXUDATION PRESSURE, psi 372 300 216
EXPANSION, Inches x 10exp-4 38 34 14
STABILITY Ph 2,000 Ibs {160 psi) 60 69 76
TURNS DISPLACEMENT 4.51 4.54 4.89
R-VALUE UNCORRECTED 48 42 36
R-VALUE CORRECTED 48 42 36
DESIGN CALCULATION DATA a b c
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0
TRAFFIC INDEX 5.0 5.0 5.0
STABILOMETER THICKNESS, ft. 0.83 0.93 1.02
EXPANSION PRESSURE THICKNESS, ft. 1.30 1.13 0.47
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R-VALUE TEST RESULTS

PROJECT NUMBER: 601901-001

SAMPLE LOCATION: B-18,0-5'

PRCJECT NAME: SCLA,Bldg.13B
SAMPLE NUMBER: B-1
SAMPLE DESCRIPTICN: 5M

TECHNICIAN: SCF

DATE COMPLETED  8/5/2007

TEST SPECIMEN a b c
MOISTURE AT COMPACTION % 9.2 9.3 9.6
HEIGHT OF SAMPLE, Inches 2.60 2.60 2.54
DRY DENSITY, pcf 125.5 1247 126.0
COMPACTOR PRESSURE, psi 250 200 150
EXUDATION PRESSURE, psi 360 332 270
EXPANSION, Inches x 10exp-4 29 26 20
STABILITY Ph 2,000 Ibs (180 psi} 35 37 40
TURNS DISPLACEMENT 4.55 4.69 4.81
R-VALUE UNCORRECTED 66 54 61
R-VALUE CORRECTED 68 66 61
DESIGN CALCULATION DATA a b c
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0
TRAFFIC INDEX 5.0 5.0 5.0
STABILOMETER THICKNESS, ft. 0.51 0.54 0.62
EXPANSION PRESSURE THICKNESS, fi. 0.97 0.87 0.67
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~ Leighton TESTS for SULFATE CONTENT
g CHLORIDE CONTENT and pH of SOILS

Project Name:  SCLA Bldg, 13B Tested By : V] Date: 07/27/07
Prgject No. : 601901-001 Data Input By: LF Date; 07/31/07

Boring No. B-4

Sample No., Bi

Soil Identification:; SM

Wet Weight of Soil + Container (g) 282.14

Dry Weight of Sail + Container {g) 274.01

Weight of Container {g) 70.36

Maoisture Content (%) 3.99

Weight of Soaked Soil (g) 100.39

SULFATE CONTENT, DOT California Test 417, Part II

Beaker No. 4
Crucible No. 28
Furnace Temperature (°C) 840
Time In / Time Out 7:30 7/ 8:15
Duration of Combustion {min) 45

Wt of Crucible + Residue (g) 18.9708
Wt. of Crucible (@) 18.9688
Wt of Residue (g) (A) 0.0020
PPM of Sulfate {A) x 41150 82.30
PPM of Sulfate, Dry Weight Basis 86

CHLORIDE CONTENT, DOT Califarnia Test 422

ml of Chloride Soln. For Titration  (B) 30
ml of AgNO3 Soln, Used in Titration {C) 0.5
PPM of Chloride (C-0.2) * 100 *30 /B 30
PPM of Chloride, Dry Wt. Basis L 31

pH TEST, DOT California Test 532/643
pH Value 7.53
Temperature °C 22.5




~ SOIL RESISTIVITY TEST
g Leighton DOT CA TEST 532 / 643
Project Name:  SCLA Bldg. 13B Tested By : V] Date: 07/27/07
Project No. : 6£01901-001 Data Input By: LF Date: 07/31/07
Boring No.: B-4 Depth (ft.) : 0-5
Sample No. : B1
Soil Identification; SM
. Water Adj.usted Resistance Soil Moisture Content (%) (MCi) 3.99
Specimen Maoisture . I
No, |Added(mi) - ¢ | Reading | Resistivity Wet Wt. of Soil + Cont. (g) 282,14
(waj (MC) (ohm) | (ohm-cm) Dry Wt. of Soil + Cant. (g) 274,01
1 100 11.99 1200 8095 Wit. of Container  (g) 70.36
2 200 19.99 880 5936 Container No.
3 300 27.99 970 6544 Initial Soil Wt. (g} (Wt) 1300.00
4 Box Constant 6.746
5 MC =({{1+Mci/100)x{Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content Suifate Content Chloride Content Soil pH
{ohm-cm) (%) (ppm) (ppm) pH | Temp. (°C)
DOT CA Test 532 / 643 DOT CA Test 417 Part II DOT CA Test 422 DOT CA Test 532 / 643
5880 21.2 86 31 7.53 22.5
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Leighton Consulting, Inc.

A LEIGHTON GROUP COMPANY

September 11, 2007
Project No. 601904-001

F Lk Stirling Capital Investments
27422 Portola Parkway, Suite 300
Foothill Ranch, California 92610

Attention: Mr. Brian Parno

Subject: Preliminary Geotechnical Investigation, Proposed Industrial Building 1, Southern
California Logistics Airport, Victorville, California

In response to your request, Leighton Consulting, Inc. has performed a preliminary geotechnical
investigation for the proposed Industrial Building 1 within Southern California Logistics Airport
area in Victorville, California.

Based on the information provided by you, we understand that the proposed development will
include construction of a industrial tilt-up building structure of approximately 1,002,060 square-
feet footprint area, paved parking and driveway, and other associated facilities.

Based upon the results of this study, the proposed project is considered to be feasible from a
geotechnical standpoint. The proposed building may be supported by conventional spread
footing foundations with a slab-on-grade. Specific recommendations for the geotechnical
aspects of the project are presented in this report.

17781 Cowan = Irvine, CA 92614-6009
949.253.9836 = Fax 949.250. 1114 = www.leightonconsulting.com




601504-001

We appreciate the opportunity to work with you on this project. If you have any questions, or if
we can be of further service, please call us at your convenience.

Respectfully submitted,
LEIGHTON CONSULTING, INC.
l

Zafar Ahmed, GE 2720
Senior Project Engineer

Lt

Edward L. Burrows, CEG 1750
Principal Geologist

ZA/ELB/Ir

Distribution: (4) Addressee
(3) HPA, Attention: Mr. Yong Nam

Leighton




Section

1.0

2.0

3.0

4.0

601904-001

TABLE OF CONTENTS

Page

R I RN 0ol S A5 A B i s s e 1
1.1 PUIBOSE Bl DEOEE summmermis s neas o s A T SRR St s o et meamasnsn 1
1.2 Site Location and Proposed Development .......cccceuueereeeeeeeeciiiiiiriee e 2
1.3 Field INVESHIGation ...ccveeeee e e 2
1.5 LABGFRAEORY TESUIA worrsvovmmmmsmnsssmsms i 1s5ams (o i sm oy s s s 3
GEOLOGY AND SEISMICTTY isistsiinnnnnnnsrsamrerasusnnsnnsnyan ssamsmsmsmsns e rss st s sesss mes srnsnses s 4
2.1 REGIORE] BEGIOH. . enisimaiiine s i s A T s s s ) 4
2.2 Subsurface Soil and Groundwater Conditions ......vevieeeeeeeveeesiee e eeeeeeeeeeeeeeeeeeenns =
2.3 FAUMIAG cous cocomswmmmssservssavavsmmsmnsnmmmmss sensamssmyse i85 S s s L 16 SRR A 5
24  SeISMIC HAZAITUS EVBIIBHION .cuncommnies amsssmnn sonnonsmmnnns sanmsienssssmmin semsamissrsnissmssras 6
2.4.1  Surface Ground RUPEUIE ... 6

E e o = (L i 6

2.4.3 Seismically-Induced Settlement ..........cccuvumueinini s 6
RECOMMENDATIONS ..ottt e n e s e e e e e e e e e e e e e s ennnn 8
3.1 5aisniie Hesign PRraltielons s mmme v s s s it namn sy 8
B0 1 €1 = [ T S 9
3.3 ol (a s nis ol B | R O 10
84 BlEOREIRHAE.. s A A S S S e 12
3.5 s inipiz R0 < T 13
3.8 Temporary Excavations and ShonNg: s o smos st 15
b HIEY TROICIIEE . oasssnensnmssmenntimsemsrmmsmsninss s s s s R AR s weanssa 15
38  Site Soil Corroshiye s snnasimmmmmm s s s S sl ey s esa s s 16
3.10  PaVEmMENT DESIGN.cutruuuiiiiiiiiieeirriee s ieeeseeeeereseasaesassesesersearanseseesesesessensennnnnns 17
2.10.1. Asphalt Concrale Pavements ..o m ims s it oo 17

3.10.2 Portland Cement Concrete Pavements.........uvvveeeeeeeiiiniecinieieieseevesecnnnennns 19

G L1, SUMCEE DHAUTEIR . o mmsmmrsmmnmiosmsin st s s s e s S s 19
3.12  Additional Geotechnical SEIVICES ......uuviiiiiiiiieiiiiieiiieeeseee e eeeeee e 20
LUNITEATIEINE i ssieisimvilonionsiion omoesosomi o e W o s A O i S A R 21

Leighton




601904-001

TABLE OF CONTENTS (Continued)

Section Page
Appendices

Appendix A — References
Appendix B — Boring Logs
Appendix C — Laboratory Test Procedures and Test Results

Figures

Figure 1 — Site Location Map Rear of Text
Figure 2 — Boring Location Map Rear of Text
Figure 3 — Retaining Wall Backfill and Subdrain Detail Rear of Text

~

&

Leighton




1.1

1.2

601904-001

1.0 INTRODUCTION

Purpose and Scope

The purpose of our geotechnical investigation was to explore the subsurface conditions
with respect to the proposed improvements, to evaluate the geologic hazards of the site,
and to provide geotechnical recommendations for design and construction of the
proposed developments. The scope of work of our current study included the following
tasks:

- Perform site reconnaissance to locate and mark the exploratory boring locations.

+ Review of available site-specific information, including review of various
publications, and documents (see Appendix A, References).

+ Perform logging and sampling of twenty-five (25) hollow-stem auger borings to
depths of approximately 10.9 to 51.3 feet below the existing grade. Collect
representative soil samples at selected depth intervals and transport to our laboratory
for testing.

 Conduct relevant geotechnical engineering laboratory tests on select representative
samples to characterize the engineering properties of the soils.

« Perform geotechnical evaluation of collected data and relevant engineering analyses.

«  Prepare this report summarizing our findings, conclusions, and recommendations.

Site Description

The site is located at the southwest corner of Innovation Way and Phantom West, within
the Southern California Logistics Airport area in the Victorville, California (see Figure 1,
Site Location Map). The site encompasses an irregular-shaped, approximately 46 acres of
land, currently vacant of any structures. Broken clay pigeons, left from previous usage in
a shooting range that pre-existed at this site, were found thinly scattered over a broad area
in the central portion of the site. Remnants of a previous dirt road leading to the above
shooting range are also visible, which ran south to north in the western portion of this
site. The site is relatively flat with the exiting grade elevations varying from
approximately 2,891 feet above msl (mean sea level) at the northeast corner to

~
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approximately 2,900 feet above msl at the southwest corner. Natural drainage is towards
the northeast direction in the western portion of the site, while in the eastern portion of
the site it is towards the northwest direction. Gradients of these drainage paths are less
than 2 percent.

Proposed Development

Based on the conceptual site plan (HPA, 2007) provided to us, we understand that the
proposed developments will include construction of a tilt-up, slab-on-grade building
structure of approximately 1,002,060 square-feet footprint area, driveways, parking lots
and other associated facilities.

A preliminary grading plan was available to us during preparation of this report (Hall &
Foreman, 2007). Based on this grading plan, there will be cut/fill transition underneath
the proposed building pad. Maximum anticipated cut and fill under the interior slab-on-
grade (at dock-high level) are 3 feet and 9 feet, respectively, with respect to the existing
grade.

Field Investigation

Prior to the field investigation, we performed a site reconnaissance to determine access
issues for the drilling rig and to mark the proposed boring locations. Underground
Service Alert (USA) was then notified of the marked locations for utility clearance.

On July 16" and 17" of 2007, the subsurface investigation was performed using hollow-
stem auger boring techniques. Twenty-five (25) borings were advanced to depths ranging
from approximately 10.9 to 51.3 feet below the existing grade. The drilling rig used for
the exploration consisted of a truck-mounted CME-75 hollow-stem auger rig equipped
with 8-inch-diameter augers. The approximate boring locations are shown on Figure 2,
Boring Location Map.

The hollow-stem borings were logged by a staff geologist from our office. Relatively
undisturbed soil samples were obtained at selected intervals within the borings using a
California Ring sampler. Standard Penetration Tests (SPT) were also conducted at
selected intervals within the borings. Bulk samples of representative soil types were also
collected. Upon completion of drilling, the borings were backfilled with soil cuttings on

~
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the same day of drilling. Collected soil samples were transported to our Irvine laboratory
for geotechnical testing.

Laboratory Testing

Laboratory tests were performed on selected soil samples obtained during our field
investigation. The laboratory testing program was designed to evaluate the physical and
engineering characteristics of the onsite soil. Tests performed during this investigation
include:

« In-situ moisture and density;

« Particle Size Gradation;

« Percent finer than No. 200 Sieve;

« Expansion Index;

- Maximum density and optimum moisture content (Modified Proctor);
« Direct shear;

« One dimensional consolidation;

« R-value; and

+  Corrosion suite (pH, resistivity, chloride, and sulfate contents).

All laboratory tests were performed in general conformance with the ASTM or State of
California Standard Methods. The results of the in-situ moisture and density tests are
presented in Appendix B, Boring Logs. The results of other laboratory tests are presented
in Appendix C of this report.

%
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2.0 GEOLOGY AND SEISMICITY

Redqional Geology

The project site is located within the western Mojave Desert, which is part of the greater
Mohave Desert Geomorphic Province, a broad interior region of isolated mountain ranges
separated by desert expanses. The western Mojave is a wedge-shaped area bordered on
the southwest by the San Gabriel and San Bernardino Mountains, and on the northwest
by the Tehachapi Mountains. These surrounding mountains range up to 10,080 and 7,900
fee in altitude, respectively, while the interior desert has relatively low relief. The only
major drainage channel within the desert region is the Mojave River — an intermittent
river that flows from the San Bernardino Mountains northward, then eastward to its
termination at Soda Lake near Baker, California.

The structural geology and fault patters within the western Mojave Desert are relatively
uniform and internally consistent, comprised of a series of northwest-southeast trending
faults, in contrast to the fault patters north and south of the province. Major faults in the
area include the San Andreas and Garlock fault zones to the southwest and northwest,
respectively, the northwest-trending Helendale, Lockhart, and Lenwood fault to the
northeast, and the North Frontal fault zone to the southeast.

Lithologically, the region is characterized by alluvial-filled basins overlying Paleozoic

and Mesozoic igneous and metamorphic basement rocks. The basement rocks are
exposed at the surface in isolated mountain ranges throughout the desert.

Subsurface Soil and Groundwater Conditions

Subsurface soils at the subject site, as encountered during our investigation, consist of
Quaternary alluvium (Qal) up to maximum explored depths of 51.3 feet below the
existing ground surface (bgs). A stockpile of undocumented fill soils was encountered up
to a depth of 6 feet at the northeastern corner of the site (see Figure 2). These fill soils
are primarily grayish brown color, damp, medium dense to dense, silty sand matrix mixed
with asphalt-concrete, concrete chunks, and oversize debris. |

Alluvial deposits at this site consist of light grey to red-brown color, damp to moist,
primarily sandy soils mixed with variable amounts of fines. Few fine gravel, mostly sub-
angular shaped, were encountered at different depths up to approximately 20 feet bgs.
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Subsurface soils at the site were found to be medium dense to very dense, gradually
denser with depth. However, pockets of loose, collapsible soils were encountered at
shallow depths as discussed below. Detailed descriptions of the encountered subsurface
materials are provided in the boring logs included in Appendix B.

Collapsible Soil — Localized loose soils were encountered across the site at shallow
depths (within upper 5 feet). Based on our laboratory tests on two representative samples,
onsite soils at shallow depths demonstrated slight to moderate collapse potential upon
saturation (per ASTM D5333) with measured collapse strain at 2 ksf overburden pressure
varying from 0.6 to 3.4 percent (see Appendix C). To reduce potential of post-
construction settlement due to collapsible soils, we recommend removal and
recompaction of the upper soils, as provided in Section 3.2 of this report.

Expansive Soil — Onsite soils at shallow depths (within upper 5 feet) consist of primarily

sandy soils mixed with fines, mostly silts. Laboratory tests of one selective sample
indicated very low expansion potential (per CBC, 2001) with tested Expansion Index (EI)
value of 6 (see Appendix C). Based on our field observations during exploration and
laboratory test results, near surface soils are anticipated to contain very low expansion
potential (per CBC, 2001). Upon completion of rough grading, finish pad subgrade soil
samples should be tested to determine actual potential for expansion.

Groundwater Conditions - Groundwater was not encountered in any of the borings up to
maximum explored depth of 51.3 feet below the existing ground surface (bgs). Based on
the information available from USGS  Groundwater Database (http:/
http://www.waterdata.usgs.gov/ca/nwis/gw), groundwater is present at depths greater
than 120 feet bgs within close vicinity of the subject site. Due to deep groundwater level,
it is not anticipated to be a constraint for design and construction of the proposed
developments.

Faulting

Our review of available in-house literature indicates that no known active faults have
been mapped across the site, and the site is not located within an Alquist-Priolo
Earthquake Fault Zone (Hart and Bryant, 1999).

The nearest known regional active faults that could produce the most significant ground
shaking at the site include the Helendale — South Lockhardt fault, North Frontal Fault
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Zone and Cleghorn fault which are approximately 20.1, 25.2, and 30.2 kilometers,
respectively, from the site and are classified as seismic source type B (according to
UBC/CBC). The nearest Type A seismic source is the San Andreas — Mohave fault which
is approximately 32.3 kilometers away from site and has little effect to this site’s
seismicity.

Seismic Hazards Evaluation

Seismic hazards related to ground shaking that could impact the proposed developments
may include surface ground rupture, soil liquefaction, seismically-induced settlement,
earthquake induced flooding (tsunamis and seiches). Due to the inland location of the site
and lack of a nearby large body of water, potential of tsunamis and seiches for this site is
considered low. The other potential seismic hazards at the site are discussed below.

2.4.1 Surface Ground Rupture

Surface ground rupture is generally considered most likely to occur along pre-
existing active faults. There are no active or potentially active faults mapped or
known to traverse the subject site. The subject site does not lie within an
earthquake fault zone as created by the Alquist-Priolo Earthquake Zoning Act (Hart
and Bryant, 1999). Based on no active or potentially active faults mapped or
known to cross the subject site, the potential for surface ground rupture at the
subject site is considered low.

2.4.2 Liguefaction

Liquefaction of saturated cohesionless soils can be caused by strong ground
motion resulting from an earthquake. Groundwater was not encountered in any of
our exploratory borings, drilled to a maximum depth of 51.3 feet. Historic well
data within close vicinity of this site indicates that groundwater has been more
than 120 feet below the surface. Due to deep historic groundwater level, potential
for liquefaction at the site is considered low.

2.4.3 Dynamic Densification

Seismically-induced settlement is due to densification of loose granular soil
during or shortly after ground shaking. Due to predominately dense nature of the

soils encountered at the site, and anticipated moderate level of peak ground
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acceleration (see Section 3.1), seismically-induced settlement at the site is
considered low and is not anticipated to cause adverse effects to the proposed
developments provided the grading recommendations of this report are adhered to
during design and construction.
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3.0 RECOMMENDATIONS

The conclusions and recommendations have been developed based on the exhibited engineering
properties of the soils and their anticipated behavior both during and after construction.
Recommendations are specifically provided for design of foundations and at-grade floor slabs,
retaining walls, concrete flatwork, and pavement. The geotechnical engineer should review the
final grading plan, foundation plans, and specifications when they are available to verify that the
recommendations presented in this report have been properly interpreted and incorporated.

Based upon this study, we conclude that the proposed development is feasible from a
geotechnical standpoint, provided that the recommendations presented in this report are properly

incorporated in the design and construction of the project.

3.1 Seismic Design Parameters

This site is not located within a currently designated Alquist-Priolo Earthquake Fault
Zone. However, strong ground shaking due to seismic activity is anticipated at the site.
The following seismic design values in Table 1 are based on the International Building
Code (IBC), 2006, guidelines which have recently been adopted in the CBC, 2007. These
parameters should be considered as the minimum for the seismic analysis of the subject
site. Additional seismic analyses may be necessary based on structural requirements.

Table 1 — Seismic Design Parameters (IBC, 2006 / CBC, 2007)

Categorization/Coefficient Design Value
Site Class c
Short Period (0.2 sec) Site Coefficient, F, 1.0
Long Period (1.0 sec) Site Coefficient, F, 1.3

Design (5% damped) spectral response accl.

parameter at short period, Sps i

Design (5% damped) spectral response accl.

parameter at a period of 1 sec, Spy Pl
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Site Grading

The recommendations for earthwork and site preparation are based upon the anticipated
cut and fill transition across the building pad according to the preliminary grading plan
(Hall & Foreman, 2007). Maximum cut on the order of 3 feet is anticipated in the
southeastern portion of the pad, while maximum fill on the order of 6 to 9 feet is planned
in the western portion of the pad.

Site Preparation — Prior to construction, the site should be cleared of all undocumented
fill, vegetation, trash, broken clay pigeons (see Section 1.2) and debris, which should be
disposed of offsite. Existing utility conduits, if encountered during remedial grading,
should be removed or rerouted, and the resulting cavities should be properly backfilled
and compacted.

Overexcavation and Recompaction — Depending on the encountered subsurface soil
conditions and the preliminary grading plan, we recommend remedial overexcavation for
the proposed developments as discussed in the following:

 Building Footprints: In building footprint areas the minimum depth of
overexcavation should extend at least 2 feet below the existing grade. Foundations of
the proposed commercial building structure should be bearing on at least 3-feet of
properly compacted fill. Due to presence of localized loose, collapsible soils across
ths site at shallow depths, deep overexcavation may be required depending on the
exposed removal bottom. In-place testing of removal bottoms should be performed
during grading to determine the competency of materials being left in place. A
minimum criterion of 110 pounds-per-cubic-foot (pcf) dry density or 85 percent
relative compaction (ASTM D1557) should be considered for competent removal
bottoms. The lateral limit of overexcavation should be extended a minimum of 5 feet
or 1:1 (horizontal:vertical) projection downward and outward from the bottom edges
of the footings, whichever is greater.

- Slab-on-Grade (inside the buiding) Areas: In order to mitigate the impact of
underlying cut/fill transition conditions, we recommend compacted fill underneath the
interior slab-on-grade should extend to a minimum depth of 3 feet.

 Pavement and Concrete Flatwork (outside the building) Areas: In pavement and
concrete flatwork areas outside the building pad, a minimum of 18 inches of fill soils
should be placed below the proposed finish grade.

"
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Suitability of Site Soils for Fills — The onsite soil, free of organic material, oversize
particles (cobbles, boulders, rubble, etc.) greater than 6 inches in largest dimension, is
suitable to be used as general fill. These oversize particles should be disposed of in non-
structural and non-pavement areas. As an alternative, oversized particles can be crushed
in place to a size less-than 6-inches, blended with soil matrix, and then placed as
compacted fill in structural fill and pavement areas.

Shrinkage and Bulking — The volume change of excavated onsite soils upon
recompaction is expected to vary with materials, density, in-situ moisture content,
location and compaction effort. The in-place and compacted densities of soil materials
vary and accurate overall determination of shrinkage and bulking cannot be made. Based
on our limited geotechnical laboratory testing, we expect a recompaction shrinkage
(when recompacted to an average of 92-percent relative compaction per ASTM D1557)
of 5- to 15-percent by volume within the upper 10 feet.

Import Soils — Import soils should be evaluated by us prior to import. Import soils should
be uncontaminated, granular in nature, free of organic material (loss on ignition less-than
2 percent), have very low expansion potential (with an Expansion Index less than 20) and
have a low corrosion impact to the proposed improvements.

Subgrade Preparation — Exposed subgrade soil surfaces, including all excavation or
removal bottoms, should be observed by a representative of the geotechnical engineer
prior to placement of fill or construction of other improvements to verify that suitable soil
is exposed. The exposed subgrade should be scarified to a minimum depth of 8 inches,
moisture-conditioned to above the optimum-moisture content and then compacted to a
minimum of 90 percent relative compaction (per ASTM D1557).

Fill Placement and Compaction — All fill soils should be placed in thin, loose lifts no
more than 8 inches thick, moisture-conditioned to near the optimum moisture content,

and compacted using appropriate equipment to a minimum of 90 percent relative
compaction (ASTM D1557).

Foundation Design

The proposed building may be supported on conventional shallow spread footings
(continuous wall and/or isolated column) bearing on a zone of newly placed properly

~

%

P Leighton




601904-001

compacted fill (see Section 3.2). Preliminary design parameters for spread footings are
described in the following:

Minimum Footing Dimensions and Embedment - Footings should be embedded at least
24-inches below the lowest adjacent grade which is considered as the top of interior
slabs-on-grade or the finished exterior grade, excluding landscape topsoil, whichever is
lower. Footings located adjacent to utility trenches or vaults should be embedded below
an imaginary 1:1 (horizontal:vertical) plane projected upward and outward from the
bottom edge of the trench or vault, up towards the footing. Continuous/strip footings
should have a minimum width of 18-inches, while column footings for all the structures
should have a minimum width of 24-inches. All footing excavations should be observed
by geotechnical engineer before reinforcing steel is placed.

Allowable Vertical Bearing - For footings founded on newly placed, properly compacted
fill soil, an allowable vertical bearing capacity of 3,000 pounds-per-square-foot (psf) may
be used for design for a minimum embedment of 24 inches below the lowest adjacent
grade. This allowable bearing pressure may be increased by 500 psf for each additional
foot of embedment to a maximum vertical bearing value of 4,000 psf. These bearing
values may be increased by one-third when considering short-term seismic or wind loads.

Lateral Loads - Lateral loads may be resisted by friction between the footings and the
supporting subgrade. A maximum allowable frictional resistance of 0.35 may be used for
design of concrete structures poured on properly compacted fill. In addition, lateral
resistance may be provided by passive pressures acting against foundations poured neat
against properly compacted granular fill. We recommend that an allowable passive
pressure based on an equivalent fluid pressure of 300 pounds-per-cubic-foot (pcf) be used
in design. These friction and passive values have already been reduced by a factor-of-
safety of 1.5.

Settlement Estimates - For settlement estimates, we assumed maximum anticipated
column and wall footing loads 100 kips and 4.5 kips per linear foot of the wall,
respectively. If greater column or wall loads are required, we should re-evaluate our
foundation recommendation, and re-calculate settlement estimates. Settlement of newly
placed properly compacted fill materials is expected to predominantly occur during and
within 60 days following fill placement. Buildings founded on compacted fill soils as
recommended herein should be designed in anticipation of 1 inch of total settlement and %
inch of differential settlement within a 40 foot horizontal run.

1
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Concrete Slab-on-Grade

Slab-on-grade floors utilized with conventional foundations should be designed with a
minimum thickness as indicated by the project structural engineer consistent with a
modulus of subgrade reaction of 150 pounds-per-cubic-inch (pci) and reinforced in
accordance with the structural engineer’s recommendations.

Within areas of interior slab-on-grade floors where moisture sensitive flooring will be
placed, we recommend placement of a minimum of 10-mil thick Visqueen (or equivalent)
membrane as moisture retarder under the slab. To facilitate uniform curing of concrete
and to provide protection of this membrane during construction, clean sand, minimum 2
inches thick, should be placed on top of and below this membrane prior to placement of
concrete. Based on our field observations and limited laboratory test results, onsite sandy
soils at shallow depths may be used selectively underneath the slab after they are
screened of fine gravel. Clean sands under the slab should consist of 100% passing the
No. 4 sieve to 10% or less passing the No. 200 sieve.

Moisture retarders do not completely eliminate moisture vapor movement from the
underlying soils up through the slabs or from the unbonded water in the concrete. To
reduce moisture vapor emissions that may result in delamination and other tile damage,
we suggest the following, only for areas where moisture sensitive floor coverings are
anticipated:

e Concrete: A concrete mix design with a low water to cement ratio (less than 0.45)
should be used. Water should not be added to this mix during placement. The
concrete should be cured in a manner to eliminate slab curling.

e Post Curing: Before floor coverings are placed, any bond breaker coating and all
other contaminates should be removed from the slab-on-grade surface. Shot blasting
the slab surface may be required. Once the building has been enclosed, and
environmental controls (heating and air conditioning) are installed and operational,

the slab-on-grade should then be tested for moisture vapor emission, in accordance
with ASTM E 1907-97.

¢ Floor Coverings: A slip-sheet or equivalent should be used if crack-sensitive floor
coverings (such as ceramic tiles, etc.) are to be placed directly on the concrete slab-
on-grade. Floor coverings and adhesives should be compatible, and the manufacture's
requirements should be followed. The tested moisture vapor emission rate (MVER)
should be below the specified rate for the floor covering products used (e.g.,

%
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MVER<S), before the product is placed. Expansion gaps hould be provided where
floor tiles are placed adjacent to walls under molding, and along appropriate grids for
large expanses of tile. Carpet strips or expansion joint flashing plates can be used in
open areas at these joints.

Construction Considerations - Cracking of concrete is normal as it cures due to drying

and shrinkage, and should be expected. However, cracking is often aggravated by a high
water/cement ratio, high concrete temperature at the time of placement, small nominal
aggregate size, and rapid moisture loss due to hot, dry, and/or windy weather conditions
during placement and curing. Cracking due to temperature and moisture fluctuations can
also be expected. The use of low slump concrete can reduce the potential for shrinkage
cracking. Concrete placement during hot weather should be minimized due to the
potential for slab curling. Slabs should be designed and constructed as promulgated by
the Portland Cement Association.

To reduce the potential for excessive cracking, concrete slabs-on-grade should be provided
with construction or weakened plane joints at frequent intervals. Joints should be laid out
to form approximately square panels.

Retaining Walls

Any type of retaining walls should be designed for lateral earth pressures. The
magnitude of these pressures depends on the amount that the wall can yield horizontally
under load. If the wall can yield enough to mobilize full shear strength of backfill soils,
then the wall can be designed for "active" pressure. If the wall cannot yield under the
applied load, the shear strength of the soil cannot be mobilized and the earth pressure will
be higher. Such walls should be designed for "at rest" conditions. If a structure moves
toward the soils, the resulting resistance developed by the soil is the "passive" resistance.
Retaining walls backfilled with non-expansive soils (EI values less than 21) should be
designed using the following equivalent fluid pressures:

S13- Leighton
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Table 2 - Retaining Wall Design Earth Pressures (Static, Drained)

Loading Equivalent Fluid Density
Conditions for Level Backfill (pcf)
Active 35
At-Rest 55
Passive' 300

' Maximum passive pressure not to exceed 3,000 pst at depth.

Unrestrained (yielding) cantilever walls should be designed for the active equivalent-
fluid-weight value provided above for very low expansive soils (EI values less than 21)
that are free draining. In the design of walls restrained from movement at the top (non-
yielding) such as, utility vaults, dock-high wall that is structurally tied to the floor slab on
top, the at-rest equivalent fluid pressure should be used. Total depth of retained earth for
design of cantilever walls should be measured as the vertical distance below the ground
surface measured at the wall face for stem design, or measured at the heel of the footing
for overturning and sliding calculations. Should a sloping backfill other than a 2:1
(horizontal:vertical) be constructed above the wall (or a backfill is loaded by an adjacent
surcharge load), the equivalent fluid weight values provided above should be re-evaluated
on an individual case basis by Leighton Consulting.

In addition to the above lateral forces due to retained earth, surcharge due to above grade
loads on the wall backfill, such as an adjacent structure, should be considered in design of
the retaining wall. Vertical surcharge loads behind the retaining wall on or in the backfill
within a 1:1 (horizontal:vertical) plane projection up and out from the retaining wall toe,
should be considered as lateral and vertical surcharge. Unrestrained (cantilever) retaining
walls should be designed to resist one-third of these surcharge loads applied as a uniform
horizontal pressure on the wall. Braced walls should also be designed to resist an
additional uniform horizontal-pressure equivalent to one-half of uniform vertical
surcharge-loads.

Retaining wall foundations should be at least 18 inches wide and embedded a minimum
of 24 inches below the lowest adjacent grade. Preliminary design parameters for retaining
wall footings shown follow the recommendations in Section 3.3 of this report. Non-
standard wall designs should be reviewed by Leighton Consulting. prior to construction
to check that the proper soil parameters have been incorporated into the wall design.

~
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All retaining walls should be provided with appropriate drainage. The outlet pipe should
be sloped to drain to a suitable outlet. Typical wall drainage design is illustrated in
Figure 3, Retaining Wall Backfill and Subdrain Detail, for non-expansive backfill. Wall
backfill should be compacted by mechanical methods to a minimum of 90 percent
relative compaction (ASTM D1557). Walls should not be backfilled until wall concrete
attains the 28-day compressive strength and/or as determined by the Structural Engineer
that the wall is structurally capable of supporting backfill. Lightweight compaction
equipment should be used, unless other wise approved by the Structural Engineer.

Temporary Excavations

Based on the materials encountered in the borings, sloped temporary excavations may be
constructed according to the slope ratios presented below.

Table 3 - Slope Ratios for Temporary Excavation

Maximum Depth of Cut | Maximum Slope Ratio*
(feet) (horizontal:vertical)
0—4 Vertical
4-10 1:1

*Slope ratio assumed to be uniform from top to toe of slope.

Surfaces exposed in slope excavations should be kept moist but not saturated to retard
raveling and sloughing during construction. Adequate provisions should be made to
protect the slopes from erosion during periods or rainfall. Surcharge loads should not be
permitted within a horizontal distance equal to the depth of the cut from the top of slopes.
Workers entering excavations should be protected from possible caving and raveling.

Utility Trenches

Utility trenches should be backfilled with compacted fill in accordance with Sections
306-1.2 and 306-1.3 of the Standard Specifications for Public Works Construction,
(“Greenbook™), 2003 Edition or corresponding sections in the later editions. Fill material
should be placed in horizontal layers of thickness compatible to the type of equipment
being used and should be compacted to at least 90 percent relative compaction (ASTM D
1557) by mechanical means only.

~
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Where granular backfill is used in utility trenches adjacent to moisture sensitive
subgrades and foundation soils, we recommend that a cut-off “plug” of impermeable
material be placed in these trenches at the perimeter of buildings, and at pavement edges
adjacent to irrigated landscaped areas. A “plug” can consist of a 5-foot long section of
clayey soils with more than 35-percent passing the No. 200 sieve, or a Controlled Low
Strength Material (CLSM) consisting of one sack of Portland-cement plus one sack of
bentonite per cubic-yard of sand. CLSM should generally conform to Section 201-6 of
the Standard Specifications for Public Works Construction, (“Greenbook™), 2003 Edition
or corresponding sections in the later editions. Then CLSM plug is intended to reduce
the likelihood of water migrating from landscaped areas, then seeping along permeable
trench backfill into the building and pavement subgrades, resulting in wetting of moisture
sensitive subgrade earth materials under buildings and pavements.

Excavation of utility trenches should be performed in accordance with the project plans,
specifications and the California Construction Safety Orders (2003 Edition or more
current). The contractor must be responsible for providing a "competent person" as
defined in Article 6 of the California Construction Safety Orders. All safety precautions
should be properly implemented at all times. Spoil piles from the excavation(s) and
construction equipment should be kept away from the sides of the trenches. Leighton
Consulting does not consult in the area of safety engineering.

Site Soil Corrosivity

We conducted corrosion suite tests (pH, resistivity, chloride, and sulfate contents) for one
representative bulk sample obtained from shallow depth at this site. The test results are
included in Appendix C; a summary of the results and corresponding hazard levels are
presented in the following Table 4. These limited test results indicate that that the near
surface soil is anticipated to be moderately corrosive to buried ferrous metals. Water
soluble sulfate and chloride contents of the onsite soils are found to be negligible (per
Table 19-A-4 of CBC, 2001) and non-corrosive, respectively, to buried concrete.

g Leighton
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Table 4 — Summary of the Corrosivity Test Results
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Test Parameter

Test Results

General Classification of Hazard

Water-soluble sulfate
content

0.01 percent by weight

Negligible sulfate exposure to buried
concrete (per CBC, 2001)

Water-soluble chloride

Non-corrosive to buried concrete (per

(in saturated condition)

content Tl pum Caltrans Specifications)

pEi 7 63 Alkaline, relatively passive to buried
metals

Minimum resistivity 4,130 ohisa-os Moderately corrosive to buried ferrous

pipes (per ASTM')

" ASTM STP 1013 titled Effects of Soil Characteristics on Corrosion (February, 1989).

Ferrous pipe buried in moist to wet site earth materials should be avoided by using high-
density polyethylene (HDPE) or other non-ferrous pipe when possible. Ferrous pipe can
be protected by polyethylene bags, tap or coatings, di-electric fittings or other means to
separate the pipe from on-site soils. If buried ferrous pipes are planned for the project,
further testing of soil samples corrosivity should be performed and specific
recommendations for corrosion protection will need to be provided by a qualified

corrosion engineer.

Pavement Design

2.1

Asphalt Concrete Pavements

Laboratory tests of four selected representative bulk samples of onsite soils within
shallow depths (upper 5 feet) indicated R-values varying over a wide range from
38 to 64. This is due to variable amounts of sand and fine gravel encountered
across the site at shallow depths. For preliminary design purpose, we assume an
average R-value of 50. Considering this assumed R-value and following the
Highway Design Manual (Caltrans, 2006) guidelines, minimum asphalt pavement
sections for different Traffic Indices (TIs) ranging from 4 through 6.5 are listed in

Table 5, below.
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Table 5 - Asphalt Pavement Section Thickness

" Design Asphalt Aggregate Total
Gegs;z:lli:;::]fﬁc Trafgc Corfcrete ggasg1 Thickness
Index (TI) | (inches) (inches) (inches)

Automobile 4.0 3.0 4.0 7.0

Parking 4.5 3.0 4.0 7.0

Automobile 5.0 3.0 4.0 7.0

Parking Lanes G 3.5 4.0 7.5

6.0 3.5 4.0 7.5

‘Liubie. Aneess 55 4.0 4.0 3.0

Parking Areas
7.0 4.0 5.0 9.0

' Minimum design R-value of aggregate base is 78.

Appropriate Traffic Index (TI) data should be selected by the project civil
engineer or traffic engineering consultant and appropriate R-value of the subgrade
soils will need to be determined after completion of rough grading to finalize the
pavement design. Final pavement sections should be in general accordance with
local, county and industry standards. Portland cement concrete may be used,
rather than asphalt, in point and impact load areas such as trash truck bin loading
areas.

Subgrade soils in the upper 18 inches of the driveways and parking areas should
be properly compacted to at least 90 percent relative compaction (ASTM D1557)
and should be moisture-conditioned to above optimum moisture contents, and
kept in this condition until the pavement section is constructed. Minimum
relative compaction requirements for aggregate base should be 95 percent of the
maximum laboratory density (ASTM D1557).

Asphalt concrete and aggregate base should conform to Caltrans Standard
Specifications (May, 2006 Edition) Sections 39 and 26-1.02A, respectively. As
an alternative, asphalt concrete can conform to Section 203-6 of the Standard
Specifications for Public Works Construction (Green Book), 2003 Edition.
Crushed aggregate base or crushed miscellaneous base can conform to Sections
200-2.2 and 200-2.4 of the Standard Specifications for Public Works Construction
(Green Book), 2003 Edition, respectively.

4,
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3.9.2 Portland Cement Concrete Pavements

For preliminary planning purposes, we recommend a minimum of 6-inch-thick
PCC pavement on soil subgrade for preliminary design purpose provided the
following criteria are met during design and construction of the proposed
pavements:

« Minimum 28-day modulus of rupture of the PCC should be 650 psi
(equivalent minimum 28-day compressive strength of 4,500 psi).

« Upper minimum 12 inches of the finish soil subgrade should have a minimum
relative compaction of 95 percent (ASTM D1557) and tested R-value of the
subgrade soils should be at least 55.

« Design ADTT (Average Daily Truck Traffic) in both directions for the
proposed pavements is 400 or less.

»  Driveway and parking lots should have dowel connections at transverse joints
and concrete shoulders.

We recommend representative pavement subgrade samples be obtained during
grading and R-value tests be performed. Should the tested R-value and the other
assumptions deviate from the minimum recommended parameters as in the above,
the design PCC pavement sections provided in this report may need to be revised.

Surface Drainage

Ponding of water adjacent to structures should be avoided. During and after construction,
positive drainage should be provided to direct surface water away from structures and
towards suitable, nonerosive drainage devices. Locating planters adjacent to buildings or
structures should be avoided. Where unavoidable, planters should be properly lined, such
as with a membrane, to reduce penetration of irrigation water into the adjacent footing
subgrades. Wherever possible, exposed soil areas should be above paved grades. Planters
should not be depressed below adjacent paved grades unless drainage, such as catch
basins and drains are provided.
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Additional Geotechnical Services

The geotechnical recommendations presented in this report are based on subsurface
conditions as interpreted from limited subsurface explorations and laboratory testing.
Our conclusions and recommendations presented in this report should be reviewed and
verified by Leighton Consulting during site construction and revised accordingly if
exposed geotechnical conditions vary from our preliminary findings and interpretations.
The recommendations presented in this report are only valid if Leighton Consulting
verifies the site conditions during construction. Geotechnical observation and testing
should be provided during the following activities:

« Grading and excavation of the site;
« Overexcavation and compaction of all fill materials;

« Excavation and installation of foundations;

+  After excavation of all slabs and footings and prior to placement of steel or concrete
to confirm the slabs and footings are founded in firm, compacted fill;

«  Utility trench backfilling and compaction;
« Pavement subgrade preparation and base course compaction; and

»  When any conditions are encountered that vary significantly form the conditions
described in this report.

Leighton Consulting should review the grading and foundation plans and specifications,
when available, to comment on the geotechnical aspects. Our recommendations should be
revised, as necessary, based on future plans and incorporated into the final design plans
and specifications.

&
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4.0 LIMITATIONS

The conclusions and recommendations presented in this report have been based upon the
generally accepted principles and practices of geotechnical engineering utilized by other
competent engineers at this time and place. No other warranty is either expressed or implied.

The conclusions and recommendations presented in this report have been based upon the
subsurface conditions encountered at discrete and widely spaced locations and at specific
intervals below the ground surface. Due to the inherent variance in soils conditions, variability
may be encountered during construction. Where encountered during construction, such variances
should be brought to our attention to determine the impact upon the recommendations presented
in this report.

This report has been prepared for the expressed use of our client and the design professionals
assigned for this project. The report may not be used by others or for other projects without the
expressed written consent of our client and our firm.

e Leighton
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SUBDRAIN OPTIONS AND BACKFILL WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50
OPTION 1: PIPE SURROUNDED WITH

OPTION 2: GRAVEL WRAPPED
QLASS 2 PERMEABLE MATERTAL IN FILTER FABRIC
WITH PROPER WITH PROPER
SURFACE DRAINAGE SURFACE DRAINAGE

A

12"
WATERPROOFING ,

(SEE GENERAL NOTES) ———_| ' WATERPROOFING ——— .|~
=5 (SEE GENERAL NOTES) 1 FILTER FABRIC
e 12 MINIMUM (SEE NOTE 4)
) CLASS 2 PERMEABLE BT 12" MINIMUM
FILTER MATERIAL K e b
Weer oL WEEP HOLE L Y& To 12 INCH SIZE GRAVEL
(SEE NOTE 5) — (SEE GRADATION) (SEE NOTE 5) WRAPPED IN FILTER FABRIC

4 INCH DIAMETER E
PERFORATED PIPE LEVEL OR
(SEE NOTE 3) SLOPE

Class 2 Filter Permeable Material Gradation

Per Caltrans Specifications
Sieve Size Percent Passing
1" 100
3/4" 90-100
3/8" 40-100
No. 4 25-40
Na. 8 18-33
No. 30 5-15
No. 50 0-7
No. 200 0-3

GENERAL NOTES:

* Waterproofing should be provided where moisture nuisance problem through the wall is undesirable.

* Water proofing of the walls is not under purview of the geotechnical engineer

* All drains should have a gradient of 1 percent minimum

*Qutlet portion of the subdrain should have a 4-inch diameter salid pipe discharged into a suitable disposal area designed by the project
engineer. The subdrain pipe should be accessible for maintenance (radding)

*QOther subdrain backfill options are subject to the review by the geotechnical engineer and modification of design parameters.

Notes:

1) Sand should have a sand equivalent of 30 or greater and may be densified by water jetting.

2) 1 Cu. ft. per ft. of 1/4- to 1 1/2-inch size gravel wrapped in filter fabric

3) Pipe type should be ASTM D1527 Acrylonitrile Butadiene Styrene (ABS) SDR35 or ASTM D1785 Polyvinyl Chloride plastic (PVC), Schedule
40, Armco A2000 PVC, or approved equivalent. Pipe should be installed with perforations down. Perforations should be 3/8 inch in diameter
placed at the ends of a 120-degree arc in two rows at 3-inch on center (staggered)

4) Filter fabric should be Mirafi 140NC or appraved equivalent.

5) Weephole should be 3-inch minimum diameter and provided at 10-foot maximum intervals. If exposure is permitted, weepholes should be
located 12 inches above finished grade. If exposure is not permitted such as for a wall adjacent to a sidewalk/curb, a pipe under the sidewalk
to be discharged through the curb face or equivalent should be provided. For a basement-type wall, a proper subdrain outiet system should be
provided.

6) Retaining wall plans should be reviewed and approved by the geotechnical engineer.

7) Walls over six feet in height are subject to a special review by the geotechnical engineer and modifications to the above requirements.

RETAINING WALL BACKFILL AND SUBDRAIN DETAIL ]
FOR WALLS 6 FEET OR LESS IN HEIGHT

WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50 Leighton

Figure 3

P:Drafting\templates\detalls\retain-wall-backfill-and subdraln.dwg (7/00)



Important Information About Youp

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
civil engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, prepared sofefy for the client. No
one except you should rely on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one
— not even you — should apply the report for any purpose or project
except the one originally contermnplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on

A Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

e not prepared for you,

® not prepared for your project,

e not prepared for the specific site explored, or

e completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect:

e the function of the proposed structure, as when it's changed from a
parking garage to an office building, or from a light industrial plant
to a refrigerated warehouse,

LW

keotechnical Engineering Report

Substrface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

The following information is provided to help you manage your risks.

* elevation, configuration, location, orientation, or weight of the
proposed structure,

* composition of the design team, or

® project ownership.

As a general rule, always inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geotechnical engineers cannot accept responsibility or liability for problems
that ocour because their reports do not consider developments of which
they were not informed.

Subsurface Conditions Can Change

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do not rely on a geotechnical engineer-
ing report whose adequacy may have been affected by: the passage of
time; by man-made events, such as construction on or adjacent to the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Always contact the geotechnical engineer before applying the report
to determine if it is still reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion about subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are /ot Final

Do not overrely on the construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by observing actual
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(subsurface conditions revealed during construction. 7he geotechnical
engineer who developed your report cannot assume responsibility or
liability for the report's recommendations if that engineer doss not perform
construction abservation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation

Other design team members' misinterpretation of geotechnical engingering
reports has resulted in costly problems. Lower that risk by having your geo-
technical engineer confer with appropriate members af the design team after
subritting the report. Also refain your geotechnical engineer to review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and preconstruction
conferences, and by providing construction observation.

Do Not Redraw the Engineer's Loys

Geotechnical engineers prepare final boring and testing logs based upon
their interpretation of field logs and laboratory data. To prevent errors or
omissions, the logs included in a geotechnical engineering report should
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electranic reproduction is acceptable, but recognize
that separating logs from the report can elevate risk.

Give Contractors a Complete Report and
Guidance

Some owners and design professionals mistakenly belisve they can make
contractors liable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical enginesring report, but prefacs it with a
clearly written letter of transmittal. In that letter, advise contractors that the
report was nat prepared for purposes of bid development and that the
report’s accuracy is limited; encourage them to confer with the geotechnical
engineer who prepared the report (a modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conference can also be valuable. Be sure contrac-
tors have sufficient fime to perform additional study. Only then might you
be in a position to give contractors the best information available to you,
while requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions.

Read Responsibility Provisions Glosely

Some clients, design professionals, and contractors do not recognize that
geotechnical engineering is far less exact than other enginearing disci-
plines. This lack of understanding has created unrealistic expectations that

-

have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commanly include & variety of
explanatory provisions in their reports. Sometimes labeled "limitations”
many of these provisions indicate where geotechnical engineers’ responsi-
bilities begin and end, to help others racognize their own responsibilities
and risks. Read these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform a geoenviron-
mental study differ significantly from those used to perform a geotechnical
study. For that reason, a geotechnical engineering report does not usually
relate any geoenvironmental findings, conclusions, or recommendations:
e.g., about the likelihood of encountering underground storage tanks or
regulated contaminants. Unanticipated environmental problems have led
to numerous project faifures. If you have not yet obtained your own geoen-
vironmental information, ask your geotechnical consultant for risk man-
agement guidance. Do not rely on an environmental report prepared for
someone else.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction,
operation, and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the express purpose of mald prevention, infegrated into a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issuss may have been
addressed as part of the geotechnical engineering study whose findings
are conveyed in this report, the geotechnical enginser in charge of this
project is not a mold prevention consultant; mone of the services per-
formed in connection with the geotechnical engineer’s study
were designed or conducted for the purpose of mold preven-
tion. Proper implementation of the recommendations conveyed
in this report will not of iself be sufficient to prevent mold
from growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance

Membership in ASFE/THE BesT PeoPLE ON EARTH exposes geotechnical
engineers to a wide array of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Confer
with you ASFE-member geotechnical engineer for more information.

/

ASFE

THE BesT PEOPLE ON EARTH
8811 Colesville Road/Suite G106, Silver Spring, MD 20910

Telephone: 301/565-2733

e-mail: info@asfe.org

Facsimile: 301/589-2017
www.asfe.org

Copyright 2004 by ASFE. Inc. Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly prohibited, sxcept with ASFE's
specific wiitten permission. Excerpting, quating, or otherwise extracting wording from this decument is permitted only with the express written permission of ASFE. and only for
purposes of scholarly research or book review. Only members of ASFE may use this document as a complement to or as an element of a geotechnical engineering report. Any other
firm, individual, or other entity that so uses this document without being an ASFE member could be committing negligent or intentional (fraudulent) misrepresentation.
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GEOTECHNICAL BORING LOG B-1

Date 7-16-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 28891 Location See boring location map
~ > =) . E
5 o | 8 2 | a5 2505 DESCRIPTION 2
s | S | E we SE | & [
=9 | B0 o | T @ 20| Sv | 2| 20
o | 28 .0 3 - o | 29 | o | O s
ow | Aw | B4 | E E @y 9% 88| =2 : @
o o z 8 & ;‘g 23|32 Logged By CDL g
d Sampled By CDL =
¢ Pl uarternary alluvium (Qal):
[ Bl
@0-5'
10 @ 2.5" Silty SAND, red-brown, damp, medium dense, coarse grained
R-1 10 (1194 3.1 SM sand, abundant calcium carbonate stringers.
12
3 @ 5" Silty SAND, tan-brown, dry, medium dense, fine to coarse
R-2 6 141.2] 0.9 SM grained sand, fine sub-angular gravel, non-cohesive.
11
ool Bl 10
e R-3 29 SM @ 10" Silty SAND, tan-brown, dry, dense, fine to coarse grained sand,
et 39 fine sub-angular gravel, non-cohesive.
N ? Total depth of boring 11.5 feet
o L No groundwater encountered
The boring was backfilled with soil cuttings
15— H
20— H
25— H
30
SAMPLE TYPES: TYPE OF TESTS: <
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-2

Date 7-16-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2888+ Location See boring location map
5 > e . -5
o | | B 8 2 .55 |25 84 DESCRIPTION @
Sh| e8| €o| T @ |20| %% | 2E| 8 =
T =71 Q.0 = - ol DO mwao | O Y
o | Qv | 84| £ E |ap |2%| o8 |=Y o
o O = s & g' 23| 32 Logged By CDL §
o Sampled By CDL L
0 '-'_ 2 s Quarternary alluvium (Qal):
i _" A ..'. by @ 2.5" Silty SAND, dark red-brown, moist, very dense, fine to
X -.'- B R-1 561'})3“ 1289 49 SM medium grained sand, some well rounded to sub-rounded gravel.
3 18 @ 5" SAND with silt, light red-brown, damp to moist, very medium
_pi® o E B2 50/5" 115.6| 3.5 SP dense, fine to medium grained sand, fine well rounded gravel.
o, " ." R3 W2 sp i - ;
TR 50/5.5" @ 10": SAND, dark red-brown, moist, very dense, medium to coarse
i grained sand.
o ] Total depth of boring 11.5 feet
o u No groundwater encountered
The boring was backfilled with soil cuttings
15— =
20— H
25— H
30
SAMPLE TYPES: TYPE OF TESTS: .‘
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-3

Date 7-16-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2892+’ Location See boring location map
2 > =) . E
Slele | 8 | 2 |us|% |25 ba DESCRIPTION 2
£8| 88| So ° ) 20 | v | 3E | 8 =
To o | 20 = 2 |ow | 28| he|O% =
e 28| eS| £ | B |8 (00|22 >
i ] z s 2 E =3 | 33 |Logged By CDL é’:
9 Sampled By CDL L
? "t 20 Quarternary alluvium (Qal):
8 @ 2.5" Silty SAND, light brown, moist, dense, fine grained sand
R-1 25 | 119.0| 49 | SM grades with depth to fine grained sand with coarse grained sand,
29 some calcium carbonate. ]
@ 4': Encounter thick zone of calcium carbonate.
=
= “n s 9 @ 5" SAND, brown, dry, medium dense, fine to coarse grained sand,
.0 R-2 12 | 950 | 25 SP fine sub-angular gravel.
R, 15
] Bl
| 5-10
L L 2%
T R-3 5%/?5,, SP @ 10': SAND, brown, dry, dense, fine to coarse grained sand,
el 5w e abundance of coarse grained sand increases from sample R-2, fine
sub-angular gravel.
] ] Total depth of boring 11.5 feet
= | No groundwater encountered
The boring was backfilled with soil cuttings
15— —
20— H
25— u
30
SAMPLE TYPES: TYPE OF TESTS: ’
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR _ SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT o,
B BULK SAMPLE CN CONSOLIDATION EI EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-4

Date 7-16-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2899+ Location See boring location map
5 = o . 2
B | | & . = [ %[5 | gF DESCRIPTION @
Ee| 8| <o ° o 20 | 5w | 2E | Bj L%
5312888 | 2 | % |3<|3% |88 |5y 5
k| Qv | S| E £ |mg |22 ot | =2 5
w o < & Y ‘.;_" =3 | 82 |Logged By CDL g
o Sampled By CDL =
T Quarternary alluvium (Qal):
o 13 @ 2.5" Silty SAND, brown, moist, medium dense, medium to coarse
S O A R-1 ig 119.6| 7.7 | SM grained sand.
12 . : .
13 11214 120 @ 5" a(ijr}%esyagakaD, brown, wet, medium dense, medium to coarse
7 | R et I s BT e e L e ——— _
sc | Quaternary alluvium (Qal):
@ 6": Clayey SAND, dark brown, moist, medium dense, fine to
H medium grained sand.
14
A 5; ML/SM @ 10" Sandy SILT, tan, damp, very stiff, fine grained sand.
7 ] Total depth of boring 11.5 feet
Al || No groundwater encountered
The boring was backfilled with soil cuttings
15— B
20— H
25— B
30
SAMPLE TYPES: TYPE OF TESTS: ’.
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-5

Date 7-16-07 Sheet 1 of 1

Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 |b autohammer Drop 30"

Elevation Top of Hole

2899+ Location

See boring location map

0
. > o . -~
E 1o |® g 2 |55 |25 4G DESCRIPTION 7
ss e8| €o o @ 20 | cw | 3E Lo =
o | 23 | 20 3 = ouw | 29 1 pa | O 5
ob | QL | S5 | £ | B |@p |0 5E |20 °
T G} b s 5 E =3 | 32 Logged By CDL §
o Sampled By CDL -
0
MY RE Quarternary alluvium (Qal):
12 @ 2.5" Silty SAND, grey-brown, moist, medium dense, fine to medium
2% | 42734 %l SM grained sand.
" 00 N S P S S U O O
gc | Quarternary alluvium (Qal):
11 . 5 !
18 11180l 96 SM @ 4" a%gegragéND, dark red-brown, damp, dense, fine to medium
17 SC @ 5" Silty SAND, brown, moist, medium dense, fine grained sand,
grades with depth to sandy CLAY, dark brown-red, moist, hard,
ine to medium grained sand,
13 @ 10" Silty SAND with gravel, brown, damp, very dense, fine to
53/]3" 123.5 2.2 SP coarse grained sand, sub-rounded gravel.
15 r4 M 506" | 1032 85 SP (@ 15'": SAND, brown, moist, very dense, fine to medium grained sand,
- L some coarse grained sand.
@ 17" Silt, white-grey, dry.
S2 ML
il 17-19'
20— : : .
15 (@ 20': SAND, white-grey, dry, dense, fine to coarse grained sand,
— R-5 23 SP non-cohesive.
41
i 20 .
25 b S-1 50/6" SM (@ 25" Silty SAND, light grey-brown, damp, very dense, fine to
s e medium grained sand.
] i Total depth of boring 26 feet
| | No groundwater encountered ) )
The boring was backfilled with soil cuttings
30
SAMPLE TYPES: TYPE OF TESTS: <5
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT P,
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-6

Date 7-16-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2894+ Location See boring location map
H > o . E
Sl 2 | 8 | 2 |us|% || 80 DESCRIPTION 2
Eh| =5 | €o o @ 20 | Sw | 3E | 8] ~
© Q. 2.0 = - w O | ha UQ e
P g£ g3 | £ £ 2. ol 3e | 29 o
2 o E 5 |"2 |2 |23 52 |Logged By CDL 2
[} (a] el
J Sampled By CDL =
O— oy -
G uarternary alluvium (Qal):
S e - @ 2.5" Silty SAND, light tan, damp to moist, very dense, fine grained
sl g R-1 s0/6v | 1058 5.9 | SM sand, well cemented with calcium carbonate,
R2 55}9 1168] 2.4 [sp-sm @ z;deAN D with silt, brown, damp, very dense, fine to coarse grained
R-3 ! 50/6" | 104.1| 8.0 |SP-SM| @ 10 SAND with silt, brown, moist, very dense, fine to medium
| grained sand, some coarse grained sand.
R4 I 5(%/56" 12| 28 SM @ 15" Silty SAND, light grey, damp, very dense, fine grained sand.
20— [Tk R5 W 20 SM/ML : ;
5 i 50/6" @ 20': Sandy SILT, light grey, dry, hard, fine grained sand.
E I Total depth of boring 21 feet
— L No groundwater encountered
The boring was backfilled with soil cuttings
25— -
= I
30
SAMPLE TYPES: TYPE OF TESTS: <,
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT P
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-7

Date 7-16-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2892+ Location See boring location map
. > o - ﬂ
g | @ 8 2 |85 || DESCRIPTION i
5|5 | €So| T @ [20 | S« | BE| 8 =
o3| 23 | 206 = = ow | B9 | he | O S
ow | dw | 84| £ £ |@5 | 9% oL | =¥ g
T o = s & g =332 Logged By CDL §
9 Sampled By CDL =
_ .
) " rale Quarternary alluvium (Qal):
pRR Bl
R @o-s
o ,.', 6 @ 2.5" Silty SAND, light brown, damp to moist, medium dense, fine
el R-1 10 | 118.7| 3.9 SM grained sand, with medium and coarse grained sand, trace zones of
P e o 1 23 calcium carbonate cemented beds.
i " i
& I 18 @ 5" SAND, tan-brown, dry to damp, very dense, fine to coarse
o Al R-2 37 (1143 3.0 Sp grained sand, weakly cementation by calcium carbonate.
T 50/6"
6.'\66' st i GP | @ 7" Encounter large cobble/boulder to 9 feet.
Q)
[ 0N
W | |
10— 0 -
R 29 @ 10": SAND, red-brown, damp, very dense, medium to coarse grained
S R-3 ! 50/5" 1198 | 29 Sp sand, non-cohesive.
15— : ; : .
I S 26 @ 15" Silty SAND, light grey, moist, very dense, fine grained sand,
et R-4 I so/en | 1015 9.7 | SM grades with depth to sandy SILT, light grey, dry, hard, fine grained
b bt ML/SM sand.
sg ok 23
I Sy R-5 58/95,, SP | @ 20" SAND, light grey, dry, very dense, fine to coarse grained sand.
N ] Total depth of boring 21.4 feet
] || No groundwater encountered
The boring was backfilled with soil cuttings
25— B
= N
30
SAMPLE TYPES: TYPE OF TESTS: <
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-8

Date 7-16-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 |b autohammer Drop 30"
Elevation Top of Hole 2893+’ Location See boring location map
. > o - E
e lw | = 5 = lug |3 | &L 83 DESCRIPTION %
S8 | ¥ | So| T @ |20 | 5« | 22| 8j =
So| S0 | &0 2 = 3 | 96 | Ha | O° e
L w | 84 = =, |O2 | =< Zn Q
4 o (‘5 = £ moe = oc | = d DL [+F]
w < 32 a |z = 8 32 Logged By c 2
S Sampled By CDL -
. s e uarternary alluvium (Qal):
i A 11 @ 2.5" Silty SAND, brown, damp to moist, medium dense, fine
el R-1 13 | 115.5] 42 SM grained sand, trace fine well rounded gravel.
eslehsl 11
5_—:_- A . 5 @ 5" Silty SAND, brown, damp to meist, medium dense, fine to
deefe [oe] -] R-2 3 108.1| 4.6 SM medium grained sand, trace coarse grained sand and clay.
I A 12
fij-—{teincl .
- 25 @ 10": SAND with gravel, orange-brown, damp, very dense, medium to
e s R-3 I 50/6" 16,5 2.6 SP coarse grained sand, fine sub-angular gravel.
i e 18 @ 15': SAND with gravel, orange-brown, damf), dense, medium to
dlf) = = R4 36 | 1194 2.7 SP coarse grained sand, fine sub-angular gravel.
s g W g 1
Sy T 20
M R-5 58’:{5‘, SP @ 20': SAND, red-brown, moist, very dense, fine to coarse grained
e E sand, trace fine sub-angular gravel.
m ] Total depth of boring 21.4 feet
atl L] No groundwater encountered
The boring was backfilled with soil cuttings
25— u
30
SAMPLE TYPES: TYPE OF TESTS: ’
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV RVALUE




GEOTECHNICAL BORING LOG B-9

Date 7-16-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2895+ Location See boring location map
N > o s ﬂ
slele |28 |2 |03l |2z DESCRIPTION ;
8| 88| So | T o |20 | 55| 2E |8 E
o Q‘&‘D je e 3 _— ol QO nmo | O =
o | g | S4 | E £ |m5 |2%| 08| =4 5
T T} o s > g =3 | 83 |Logged By CDL §
" Sampled By CDL =
L SR E Quarternary alluvium (Qal):
e 10 (@ 2.5" Silty SAND with gravel, light tan, damp, loose, fine grained
e .". Lok R-1 [ 108.3| 4.0 SM sand, poorly cemented with calcium carbomate.
o ol et el 8
S_::- . . 5 @ 5" Silty SAND with gravel, light red-tan, damp, medium dense, fine
b b N R-2 12 11148 24 Sp to coarse grained sand, some fine sub-angular gravel.
L[] 22
EANE N
_—l
=TT = 7 » 10 @ 10': SAND, light grey-tan, dry, medium dense, fine to medium
o e R-3 16 Sp grained sand grades with depth to a medium to coarse grained sand,
e 29 non-cohesive.
12 e 17 @ 15" Silty SAND with gravel, orange-brown, dry, very dense, fine to
S - R-4 I soen | 1116 1.4 SP coarse grained sand, fine sub-rounded gravél. ’ ’
A el e 22 @ 20': SAND, light tan, dry, very dense, medium to coarse grained
i N I R-5 33 SP sand, fine sub-rounded gravel in tip of sampler.
50
e 10
= S-1 ég @ 25" No sample recovery.
7 i Total depth of boring 26.5 feet
_ | No groundwater encountered ‘
The boring was backfilled with soil cuttings
30
SAMPLE TYPES: TYPE OF TESTS: <
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION EI  EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-10

Date 7-16-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 28964 Location See boring location map
5 > e . 2’-
5 o 2 2 = 1% | 55| 25 DESCRIPTION 2
(=0 [P — ] no 0 o (/2] =
=9 | ¥ | £to = [ 20 | Lu | B | B
g | 29 | 20 3 = ouw | 22 | we | O S
ai- | Qw | BJ | E g' =, |08 == g Q
T Q E 5 0g ;g =3 83 | Logged By CDL §
o Sampled By CDL =
0N
SRS Quarternary alluvium (Qal):
eler el BI
AR @0-5'
_':' i 13 (@ 2.5" Silty SAND, brown, moist, dense, fine to medium grained sand,
- ..'. LT R-1 21 121.2] 6.1 SM some calcium carbonate stringers.
I P D A B 30
5—-[.p 4 . . .
Beleels L 31 @ 5" Silty SAND, brown, damp to moist, very dense, fine to medium
B 1 R-2 soin | 1171 48 | SM grained sand.
Lo Bk 15
TR R-3 lg SP @ 10': SAND, orange-brown, damp, medium dense, medium to coarse
o R 2 grained sand, some fine angular gravel.
] ] Total depth of boring 11.5 feet
o] L No groundwater encountered )
The boring was backfilled with soil cuttings
15— B
20— H
25— N
30
SAMPLE TYPES: TYPE OF TESTS: ’
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El  EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-11

Date 7-16-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 |b autohammer Drop 30"
Elevation Top of Hole 2889+ Location See boring location map
" > =] - tm-l
s lele |8 |2 |.sl3 |z DESCRIPTION g
%5 | E8| S| ¢ o |26 |55 |2E| S e
Ca Qo Qo B i oL QO ne | O '46
o | gw | £ | E £ |m5 |2%| 28| =2 °
T o = s 2 g =382 Logged By CDL 2
Sampled By CDL -
i Quarternary alluvium (Qal):
12 @ 2.5" Clayey SAND, red-brown, moist, medium dense, fine grained
R-1 20 |130.1| 4.6 SM sand, some medium grained sand, hair rootlets, some calcium
19 carbonate stringers.
5 et 7 @ 5": Silty SAND with gravel, orange-brown, dry, medium dense, fine
—H.7 R-2 7 |1105| 14 | SP to caorse grained sand.
I 10
L - Rk 26 @ 10" Silty SAND with gravel, light brown, damp, dense, fine to
5 =Tk R-3 28 1114 23 SP caorse grained sand.
S ..' - 35
15— : = .
= 22 @ 29 (@ 15" Silty SAND with gravel, light brown, very dense, dry, fine to
. e R-4 I 50/6" 114 1.5 SPp coarse grained sand, fine sub-rounded gravel in tip of sampler.
20 A &
o Lo R-5 28 SP | @ 20" Gravelly SAND, light brown, damp, very dense, fine to coarse
_:b‘ 6’0 grained sand, fine sub-angular gravel.
N i Total depth of boring 21.5 feet
- L] No groundwater encountered
The boring was backfilled with soil cuttings
25— I
30
SAMPLE TYPES: TYPE OF TESTS: ’
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El  EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV RVALUE




GEOTECHNICAL BORING LOG B-12

Date 7-16-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2889+ Location See boring location map
5 > o . ﬂ
E | | g z |lus |5 | 25| 8 DESCRIPTION 2
se|S2 | Ea| © v |20 | &« | 3t | 8; =
ool 23 | 20 = 5 |ok | 22| e | O 5
g | Qv | B2 | E £ |lms | 22|58 | =2 o
£ O = s & g =8 | 32 |Logged By CDL a
J Sampled By CDL =
g BARY Quarternary alluvium (Qal):
Il ‘ 10 @ 2.5" Silty SAND, damp to moist, brown, medium dense, fine
el R-1 17 111791 35 SM grained sand, grades in tip of sampler to red-brown, cemented by
W el o e e 30 calcium carbonate.
5_:'_- 13 @ 5" Silty SAND, red-brown, damp to moist, medium dense, fine to
e e [+o] +] R-2 15 [113.9] 39 | SM coarse grained sand, poorly stratified coarse grained thick beds,
I N 4 15 calcium carbonate stringers.
10_.’-, N 12 @ 10': Silty SAND/SAND with silt, brown, damp to moist, medium
I S R-3 16 |115.6| 3.5 |SP/SM dense, fine to medium grained sand, some fine sub-rounded gravel.
'.. el 17
-~
5 21 @ 15" Silty SAND, brown, damp, very dense, fine to coarse grained
R-4 39 1206 2.0 SP sand, fine sub-angular gravel to sub-rounded gravel.
50/5"
2 23 (@ 20": SAND, light grey-tan, damp, very dense, fine and coarse
) R-5 34 SP grained sand, fine sub-angular to sub-rounded gravel in tip of
50/5" sampler.
" 10
S-1 ég @ 25': No sample recovery, dense.
i i Total depth of boring 26.5 feet
. L No groundwater encountered
The boring was backfilled with soil cuttings
30
SAMPLE TYPES: TYPE OF TESTS: <,
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-13

Date 7-17-07 Sheet 1 of 2
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2889+ Location See boring location map
5 > o - 3
Slele | 8 |2 |58 |8z DESCRIPTION 7
S5 58| S0 | T o |30 | 55| 2E |20 5
) Q. .0 = — oL DO ne | O b~
| Bu | Fa | = E gt (D% gE |4 i
B 0] Z s f.g g- =3 | 82 |Logged By CDL ‘é’
Sampled By CDL -
0
£ uarternary alluvium (Qal):
Bl
@0-5'
8 @ 2.5'": SAND with silt, brown, damp, medium dense, fine and coarse
N R-1 12 |115.0| 2.8 |SP-SM grained sand, trace fine sub-angular gravel.
15
5 8 ’ @ 5'": SAND with silt, brown, damp to moist, medium dense, fine to
R-2 12 [ 1103 54 [SP-SM coarse grained sand, trace medium sub-angular gravel.
19
0
19 9 @ 10": SAND, light tan, damp, medium dense, fine to coarse grained
— R-3 15 |113.0] 25 SP sand, fine angular gravel.
27
15_- ® g ¥ 19 (@ 15": SAND, light tan, dry, dense, medium to coarse grained sand,
i R-4 27 11008 1S Sp trace fine angular to sub-angular gravel.
e o oy # 50
o= R-5 M 505" | 1105] 2.6 SP | @ 20 SAND, light tan-white, damp, very dense, fine to medium
xf 2 grained sand, grades with depth to gravelly silty SAND, brown,
- moist, fine grained sand, fine angular gravel.
BT o g g 12 @ 25" SAND, li%ht tan-grey, dry, dense, fine to medium grained sand,
o S S-1 20 SP trace fine well rounded gravel.
hr ey 28
30
SAMPLE TYPES: TYPE OF TESTS: -
B S SPLIT SPOON G GRAB SAMPLE DS  DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-13

Date 7-17-07 Sheet 2 of 2
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2889+ Location See boring location map
5 > o - -ou-!
5. e | B 8 Z (JBIE |2 8E DESCRIPTION 2
|8 | S| T @ |20 | S| 2E| 8, =
58| 88|28 | 2 | 3 [3L|2%|RE |00 5
o | aw | 8| £ E |m5 | % | Q5|2 3
o o = 8 a E = 8 32 Logged By CDL e
s Sampled By CDL L
30 : -
J - 12 @ 30": SAND, tan, dry, very dense, fine to medium grained sand,
) R 55 S R-6 so/en | 1 1251 11 SP grades in sampler tip to silty SAND, brown, damp to moist, very
TRETE dense, fine grained sand, cemented with calcium carbonate.
35 % 45 @ 35" Clayey SILT, brown, damp, hard, grades with depth to silty
L S22 38 ML-CIL| SAND, brown, damp, very dense, fine grained sand.
7 Z 42
8777 |
_//Zé 1
v I
% é/
40 AR R.7 ! 23 132! 66 | sm @ 40" Silty SAND, tan, moist, very dense, fine grained sand.
_piRa) e : 50/5" : :
2 .. I '. an | . - -
L. s X 38 sp @ 45": SAND, light tan-white, dry, very dense, fine grained sand.
o LR 50/6"
= R .
'.'. o R-8 I 58&,. 12541 25 ML/SM @ 50" Sandy SILT, tan, damp, hard, fine grained sand.
] ] Total depth of boring 51.3 fect
— B No groundwater encountered
The boring was backfilled with soil cuttings
55— H
60
SAMPLE TYPES: TYPE OF TESTS: .r
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El  EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV RVALUE




GEOTECHNICAL BORING LOG B-14

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2890+ Location See boring location map
. > ) . ﬂ
5. = | 2 o 2 (sul% |25 83 DESCRIPTION g
;"d's 4-5 E=f.)] e [ =0 Ty E c _‘!d
Co | 2o 2.0 3 — ol QO | hao | O Y
aw | Qw| &2 | £ £ |@5|9°| 58| =¥ 9
i (G 3 s 2 g =3 | 82 |Logged By CDL é’
o Sampled By CDL -
= 1y uarternary alluvium (Qal):

_':' 55 g 11 (@ 2.5" Silty SAND, brown to red-brown with depth, dry to damp with
el R-1 16 | 1254 25 SM depth, medium dense, fine grained sand grades with depth to fine to
" 25 coarse grained sand, trace clay, roots.
i) @ 5" Silty SAND, dark red-brown, damp to moist, dense, fine and
R-2 25 | 116.6| 34 | SM coarse grained sand.
35
10 :- . :: - ) . ]
b b 2 ) @ 10" Sandy SILT, light tan-grey, moist, hard, fine grained sand,
b o] e R-3 I 50/6" 110.4| 6.3 MUSM cementeJ with calc%um carbonate.
b i1 B BI
TP b ofe 10-15'
15—..', isla 19 @ 15" Sandy SILT, light tan-grey, moist, hard, fine grained sand,
HER RS R4 5(3)/3 .| 1106 6.7 ML/SM cemented with calcium carbonate.
2 =l 18 @ 20": SAND, light tan-white, dry, very dense, fine grained sand
s BB iy R-5 31 SP grades with depth to medium fo coarse graineds and, non-cohesive.
50
25— -7 7
= o S-1 %g SP @ 25" SAND, light tan-white, dry, dense, fine to coarse grained sand.
i ] Total depth of boring 26.5 feet
=i L] No groundwater encountered
The boring was backfilled with soil cuttings
30
SAMPLE TYPES: TYPE OF TESTS: . 7
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT o,
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-15

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2896+ Location See boring location map
: > o o
5 8 | 2 |wz|5 |25 ba DESCRIPTION g
S = ® w o S S+ e =
=17} 5 2 3 o | 25 | =m0 G
>0 = o |O% Qg |88 Of o
@ e oC | =Y,
= E c% mg: g ELOJ (ga Logged By CDL :“;’:
Sampled By CDL =
Quarternary alluvium (Qal):
4 @ 2.5": SAND with silt, brown, damﬁ), loose, fine to coarse grained
R-1 5 |108.7] 2.7 |SP-SM sand, trace fine sub-angular gravel.
Vi
et 4 @ 5'": SAND with ig;ra\/rel, brown, dry, loose, fine to coarse grained
- R-2 7 |11L2] 12 SP sand, fine angular gravel.
o 8
i . 23 @ 10" SAND, brown, damp to moist, very dense, fine to medium
S R-3 34 |121.8] 3.3 SP grained sand, some coarse grained sand, grades with depth to sandy
50 ILT, tan, damp, hard, fine grained sand.
5
- 29 @ 15" Silty SAND/sandy SILT, tan, moist, very dense, fine grained
R-4 37 | 118.6| 59 |[SM/ML sand.
50
20—ttt e :
S RE RS l 18 SM @ 20" Silty SAND, tan-grey, damp, very dense, fine to medium
LN M CPY - S0/6" grained sand, grades with depth to sandy SILT, tan-grey, damp,
ML/SM ™ hard, fine grained sand. /1
] ] Total depth of boring 21 feet
o L No groundwater encountered
The boring was backfilled with soil cuttings
25— H
30
SAMPLE TYPES: TYPE OF TESTS: R~ 3
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT ™,
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-16

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2897+ Location See boring location map
. > o . ﬂ
s e le | 8 |2 |,sl3 |22 DESCRIPTION g
B | E8| €S| T @ |30 | S| 2E|8; =
So| Bo| 8o | 2 o |o% | 88|28 |95 s
stigh|l S E | E o5 | 27|85 |2 @
w < S a2 28|82 Logged By CDL a
" Sampled By CDL L
9 .-'_ e Quarternary alluvium (Qal):
m K 1 BI
el @0-5'
_'_" i ¢ 11 Quarternary alluvium (Qal):@ 2.5": Silty SAND, red-brown, moist,
ool R-1 13 |103.7] 74 SM medium dense, fine to medium grained sand, cemented with calcium
e e By 12 carbonate, pin-hole porousity.
= - 5 (@ 5': SAND, light brown, dry, medium dense, fine to coarse grained
.0 R-2 8 |111.21 1.8 SP sand.
. 10
10— T ‘[ T R-3 W s0/6" SP @ 10': SAND, light brown, dry, very dense, fine to coarse grained
il a ML sand, grades with depth torglLT, light white grey, dry, hard. /1
7] ] Total depth of boring 10.5 feet
- | No groundwater encountered
The boring was backfilled with soil cuttings
15— H
20— H
25— —
30
SAMPLE TYPES: TYPE OF TESTS: L/

S SPLIT SPOON

R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

G GRAB SAMPLE
C CORE SAMPLE

DS
MD
CN
CR

DIRECT SHEAR SA SIEVE ANALYSIS
MAXIMUM DENSITY SE SAND EQUIVALENT
CONSOLIDATION El  EXPANSION INDEX
CORROSION RV~ RVALUE




GEOTECHNICAL BORING LOG B-17

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2890+ Location See boring location map
S > o - ﬂ
5 8 | 2 |os|% |25 DESCRIPTION 3
E=h1 T @ |20 | cw| 2E | 8; =
§g = s |o+ | 83| ne 95 k]
) = ms oLc | =Y
i b § gl =3 | 32 |Logged By CDL 2
(@] == >
Sampled By CDL =
Quarternary alluvium (Qal):
21 @ 2.5" Silty SAND, red-brown, damp to moist, very dense, fine and
R-1 50/6" 123.7 3.8 SM coarse grained sand, trace fine well rounded gravel.
10 @ 5" Sandy SILT, tan-white, moist, hard, fine grained sand, cemented
R-2 27 11011 94 ML/SM with calcium carbonate.
50
9 @ 15" Silty SAND, brown, damp to moist, very dense, fine to medium
R-3 40 11107 4.1 SM grained sand.
50/4"
13 @ 20" Silty SAND, tan-grey, tan-grey, damp, very dense, fine grained
R-4 I 50/6" 119 29 SM sand, trace medium grained sand.
rs W soe SM | @ 20" Silty SAND, tan-grey, damp, very dense, fine grained sand,
M trace medium grained sand.
12
5-1 X %(3) SM (@ 25" Silty SAND, tan-brown, dry, dense, fine grained sand.
N ] Total depth of boring 26.5 feet
] || No groundwater encountered
The boring was backfilled with soil cuttings
30
SAMPLE TYPES: TYPE OF TESTS: .
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-18

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2892+ Location See boring location map
* > e . ﬂ
S |o. | & 0 = | 2% e DESCRIPTION B
S8 | 28| So| T @ [20 | Su | 3E | B =
S| 23 | 20 S 5 oL | 292 | he | O S
o | Aw | £4 | E £ |m5|2°%| 58| =4 S
i (] = s & ,‘g =332 Logged By CDL a
o Sampled By CDL =
! ._ WH Quarternary alluvium (Qal):
¥ 3 @ 2.5": Silty SAND, brown, damp, loose, fine grained sand, some hair
R-1 6 SM rootlets.
10
20 @ 5" Silty SAND grades to clayey SAND, red-brown, moist, very
R-2 39 SC dense, medium to coarse grained sand.
50/5"
11 @ 10" Silty SAND, orange/red-brown, moist, medium dense, fine to
R-3 13 SM medium grained sand, trace coarse grained sand and clay.
18
15— , .
DR 29 @ 15" SAND, tan, dry, very dense, fine to coarse grained snd,
BT R-4 15 SP non-cohesive.
45
A RS 21 CL @ 20': CLAY, brown, moist, hard, calcium carbonate stringers, trace
AIIIIII, 2 50/5" SM coarse grained sand, grades with depth to silty SAND, brown,
kP moist, very dense, fine grained sand, grades with depth to SAND
o I_ with silt, red-brown, moist, very dense, fine to coarse grained sand,
trace clay.
i ] Total depth of boring 21.4 feet
= | | No groundwater encountered
The boring was backfilled with soil cuttings
25— M
30
SAMPLE TYPES: TYPE OF TESTS: <
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT P,
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-19

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2895¢' Location See boring location map
5 > o . ﬂ
s Q & 2 2|5 | 25| &5 DESCRIPTION 2
e I = = S 0o S+ @ it
o | Vo o [+ =0 Sy - ®)
g | o o34 = = ow | 20 | Hha | O 5
s Qe | 54| E £ |@5 |2%| 8 | =4 P
= ] 2 8 3 .‘g =3 | 52 |Logged By CDL ‘é’
Sampled By CDL =
0
° uarternary alluvium (Qal):
9 @ 2.5': SAND with silt, red-brown, damp, medium dense, fine to
R-1 14 (1134 32 SW-SM coarse grained sand, well graded.
20
5 i bR 18 @ 5" Silty SAND, tan-white, damp, dense, fine grained sand, fine
o R-2 27 [1108] 36 | sM sub-angular gravel, poorly cemented with calcium carbonate.
MESY 26
1 r e 18 @ 10': SAND, tan-brown, damp, very dense, fine to coarse grained
= R-3 so/en | 113.6] 2.3 Sp sand. 2 ’ ’ ?
15— .
26 @ 15": SAND, tan-brown, damp, very dense, fine to coarse grained
— R-4 35 1171 1.7 SP sand.
50
e 16
R-5 %g SP @ 20': SAND, tan-brown, damp, dense, fine to coarse grained sand.
] ] Total depth of boring 21.5 feet
=] || No groundwater encountered
The boring was backfilled with soil cuttings
25— H
30
SAMPLE TYPES: TYPE OF TESTS: <

§ SPLIT SPOON

R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

G GRAB SAMPLE
C CORE SAMPLE

DS D

MD  MAXIMUM DENSITY
CN CONSOLIDATION El
CR CORROSION

SA SIEVE ANALYSIS
SE SAND EQUIVALENT
EXPANSION INDEX
RV RVALUE

IRECT SHEAR




GEOTECHNICAL BORING LOG B-20

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2898+’ Location See boring location map
5 > o . 2
z g g |12 |luis | &% DESCRIPTION 7
S| €58 | So| © o |20 | cw|3E|S8; =
= o 2.6 S = | oo | 5| 0% 4=
L 2L | =3 | £ g |g:|02| 38| =9 °
7 O = HEARRE S ;g:i Logged By CDL ‘é
%] o =
J Sampled By CDL ~
0N
" EERR Quarternary alluvium (Qal):
_':' ¥ ' 16 @ 2.5" Silty SAND, light brown, moist, medium dense, fine to medium
s T R-1 19 (1147 57 | sM grained sand, poorly developed calcium carbonate strm%ers, poorly
20 to moderately cemented with calcium carbonate, pin-hole porousity.
10 @ 5" Silty SAND, light brown, damp, medium dense, fine to coarse
: R-2 12 [li4s| 27 SM grained sand, poorly deveIOﬁw calcium carbonate stringers, poorly
Jel 14 to moderately cemented with calcium carbonate, trace fine
HEN S | | sub-angular gravel.
B |
1o Yot 22 @ 10: SAND, light tan, damp, very dense, fine to coarse grained sand,
R-3 1213 1.9 SP non-cohesive
7] 50/6" ’
&l 1
i ; 10-15'
15_—- T 10 @ 15" SAND, light brown, dry, very dense, fine to medium grained
T R-4 42 | 113.6| 16 | SP sand.
AN 46
it e g 15
N B R-5 58%,, SP @ 20": SAND with gravel, tan-white, dry, very dense, fine to coarse
cft B g grained sand, fine angular gravel.
i ] Total depth of boring 21.3 feet
— o No groundwater encountered
The boring was backfilled with soil cuttings
25— u
30
SAMPLE TYPES: TYPE OF TESTS: ’
S SPLIT SPOON G GRAB SAMPLE DS  DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV RVALUE




GEOTECHNICAL BORING LOG B-21

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 |b autohammer Drop 30"
Elevation Top of Hole 2893+ Location See boring location map
5 > o . ﬂ
§ || ¢ 2 2 (o886 |28 DESCRIPTION 2
So| 20| 20 2 2 |o% | 22| wa | O b
o | g | 2| E £ |m5 | 27| 2k |2 0
o (O} =z 8 a g 58 83 Logged By CDL 2
q Sampled By CDL =
L =Tz uarternary alluvium (Qal):
5 @ 2.5" Silty SAND, light brown, damp, loose, fine and coarse grained
R-1 6 1176 32 SM sand.
10
3 I 8 @ 5" SAND with gravel, light brown, damp, medium dense, fine to
440 % R-2 12 1121.9] 1.5 SW coarse grained sand, well graded, fine angular to sub-rounded
RS 16 gravel.
i Sl Ca 10 @ 10": SAND with gravel, light brown, damp, dense, fine to coarse
e v R-3 26 (1297 1.4 SP grained sand, fine angular to sub-rounded gravel.
45
15_4‘- v a] @ 15" SAND, brown, damp, dense, fine to coarse grained sand, trace
a7 T R4 30 1.7 | Sp medium well rounded gravel.
I 37
20_ d T e . B ) )
Lo R-5 ! 27 Sp @ 20': SAND, orange-brown, damp, very dense, fine to coarse grained
i R g 50/5" sand.
5 48 13
s & w & . S-1 %’17 SP @ 25" SAND, “ﬁht brown, dry, very dense, fine to coarse grained
P~ L7 d sand, 6-inch thick interbed of fine well rounded gravel.
il i Total depth of boring 26.5 feet
L] 1 No groundwater encountered )
The boring was backfilled with soil cuttings
30
SAMPLE TYPES: TYPE OF TESTS: ’
S SPLIT SPOON G GRAB SAMPLE DS  DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El  EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-22

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 28914 Location See boring location map
. > o - ﬂ
Sl le | 8 | 2,518 |8in DESCRIPTION 7
=8| =8 Lo; g = @ 20 Cum EE ‘_\50 =
oy | 29 %2 =) - ol O | he | O= G
o | Suw | 80| £ g |gs |22 38| =9 -
i o b 3 s b g. = 8 ;ga Logged By CDL §
9 Sampled By CDL =
I <k e uarternary alluvium (Qal):
: Bl
| @0-5'
o 7 @ 2.5" Silty SAND, red-brown, damp, medium dense, fine to medium
R-1 7 109.2] 2.6 SM grained sand with coarse grained sand, poorly cemented with
— 12 calcium carbonate.
= 5 8 @ 5" Silty SAND, red-brown, damp, medium dense, fine to medium
L O O R-2 13 [ 110.7] 3.1 SM grained sand with coarse grained sand.
. 2.
10 23
- R-3 3‘; SP @ 10" Silty gravelly SAND, oraerége-brown, moist, dense, fine to coarse
= grained sand, fine sub-rounded gravel.
b § Total depth of boring 11.5 feet
] L No groundwater encountered
The boring was backfilled with soil cuttings
15— =
20— H
25— H
30 -
SAMPLE TYPES: TYPE OF TESTS: 4
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT P,
B BULK SAMPLE - - CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-23

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2897+ Location See boring location map
: > o | s 8]
S.lc.|2 | 8 | 2 |o3|% |85 DESCRIPTION g
S| =8| €S| © o |20 | S« | 2E| 8] =
Sg| 20 | 20 2 o |ow | 29 ha | O9 b
v | 8- | 84| £ | B |a3s|20%|8E |2 -
T, ) = 8 o g =3 | 82 |Logged By CDL 2
" Sampled By CDL L
4 RS Quarternary alluvium (Qal):
i ,' 4 @ 2.5" Silty SAND, brown, damp, loose, fine to medium grained sand.
W R-1 6 [1082| 3.6 | SM
e fe [+<] ] 6
5__:.: % '. 6 @ 5" Silty SAND, white-grey, damp, loose, fine to medium grained
ool [se] o] R-2 6 108.7] 3.2 SM sand, trace angular gravel, abundant calcium carbonate, poorly
I I ) 7 cemented.
ol Fl 12
R R-3 %ﬁ} SM | @ 10" Silty SAND, light tan-white, dry to damp, dense, fine to
ol medium grained sand, some fine angular gravel, poorly cemented
o N with calcium carbonate.
15— =
20— H
25— —
30
SAMPLE TYPES: TYPE OF TESTS: <
S SPLIT SPOON G GRAB SAMPLE DS  DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-24

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 2899+’ Location See boring location map
. > o - -lu-z
S lele | 8 |2 |,5l% | DESCRIPTION g
S| ¥8 | €o o @ 20 | Eu | BE S5 -
Ca o0 Q.0 = -_— ol DO ne | O L
o | Qv | B4 | E g |35 |22 GE |z o
5 0] = s 2 g =8 | 82 |Logged By CDL ‘é_:
" Sampled By CDL L
. T uarternary alluvium (Qal):
Tl Bl
R @0-5'
_ _' i 12 @ 2.5": Silty SAND, red-brown, damp to moist, medium dense, fine to
e - -_'- 219 R-1 17 | 1222 38 SM medium grained sand, some coarse grained sand, trace clay.
P s O B 20
S“:; . 16 (@ 5" Silty SAND, brown, damp to moist, dense, 1/8-inch thick root,
wlsifs Bl R-2 24 | 19206 392 SM des in sampler tip to gravelly SAND, light brown, dry, dense,
I e 30 ine to coarse grained sand, fine sub-rounded gravel.
. & 18
" w R-3 58 SP @ 10": SAND, light orange-brown, damp, medium dense, fine to
_ 7 medium grained sand, trace coarse grained sand.
i | Total depth of boring 11.5 feet
_ o No groundwater encountered
The boring was backfilled with soil cuttings
15— H
20— H
25— H
30
SAMPLE TYPES: TYPE OF TESTS: <
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R VALUE




GEOTECHNICAL BORING LOG B-25

Date 7-17-07 Sheet 1 of 1
Project Building 1 Project No. 601904-001
Drilling Co. Martini Drilling Corp. Type of Rig CME 75
Hole Diameter 8" Drive Weight 140 Ib autohammer Drop 30"
Elevation Top of Hole 29004 Location See boring location map
3 > o . 3
g | B 3 2 |g8|% || 85 DESCRIPTION 2
=9l S5 | o ° ) 20 | tw | 2 | B =
oy | 23 | 20 = S S | 20 Hha | O% 5
>0 | 9f ®_ = =L |QQ| == | Zpn
% | = = E |mg | 5 oc | =5 o
w U] prd & a | £ 28 33 Logged By CDL a
g Sampled By CDL -
4 ARE uarternary alluvium (Qal):
] -"_.'._'.' Bl
e @o-s
= _' i 16 @ 2.5" Silty SAND, red-brown, damp to moist, medium dense, fine to
RN R-1 14 11103 44 | SM medium grained sand, trace clay.
B T DO I 11
s—{ [+ 3 9 . : A .
0 O @ 5" Silty SAND, tan-white, damp, medium dense, fine to medium
Il s R-2 13 1113.8) 32 | SM grained sand, trace well rounded gravel, moderately cemented with
- = = 14 SP calcium carbonate, grades with depth to SAND, fine to coarse
i || grained sand, dry, medium dense, non-cohesive.
10— .. .° 4
B R-3 ig SP @ 10": SAND, light red-brown, damp, dense, fine to coarse grained
] sand, non-cohesive.
] i Total depth of boring 11.5 feet
= L No groundwater encountered )
The boring was backfilled with soil cuttings
15— H
— H
—d -
20— H
25— u
30
SAMPLE TYPES: TYPE OF TESTS: <
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY SE SAND EQUIVALENT
B BULK SAMPLE CN CONSOLIDATION " El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV~ RVALUE




601904-001

APPENDIX C

Laboratory Test Procedures and Test Results

Moisture and Density Determination Tests: Moisture content and dry density determinations were
performed, in general accordance with ASTM test method D2937, on relatively undisturbed
samples obtained from the test borings and/or trenches. The results of these tests are presented in
the boring logs (see Appendix A).

Percent Passing No. 200 Sieve: Selected samples were tested in accordance with the ASTM
Standard D1140 to determine the amounts of materials finer than the U.S. Standard Sieve No.
200. Test results are presented in this appendix.

Particle Size Gradation Tests: Selected samples were subjected to mechanical grain-size analysis
by sieving from U.S. Standard brass screens (ASTM Test Method D422). Particle Size
Distribution curves are presented in this appendix.

Expansion Index Tests: Expansion Index (EI) tests were performed on representative bulk
samples of the onsite soil, in general accordance with the ASTM D 4829 Standard Test Method.
Test results are presented in this appendix.

Maximum Density Tests: The maximum dry density and optimum moisture content of
representative bulk soil samples were determined in accordance with ASTM Test Method D1557.
Test results are presented on the Modified Proctor Compaction Test figures in this appendix.

Direct Shear Tests: Direct shear tests were performed on selected relatively undisturbed ring
samples, which were soaked for a minimum of 24 hours under a surcharge equal to the applied
normal force during testing. Samples and specimens were then transferred to the shear box,

reloaded, and pore pressures set up in the sample (due to transfer) were allowed to dissipate for a
period of approximately one-hour. Following pore pressure dissipation, samples were subjected to
shearing forces. The samples were tested under various normal loads by a motor-driven, strain-
controlled, direct-shear testing apparatus at a strain rate of 0.05 inches per minute. Test results data
and graphical plots are presented in this appendix.

Consolidation Tests: Consolidation tests were performed on selected, relatively undisturbed ring
samples. These samples were placed in a consolidometer and loads were applied in geometric
progression. The percent consolidation for each load cycle was recorded as the ratio of the amount
of vertical compression to the original 1-inch height. Consolidation results (curves) are presented

on the One-Dimensional Consolidation figure in this appendix.

C-1



601904-001
APPENDIX C (Continued)

Laboratory Test Procedures and Test Results

"R"-Value: The resistance "R"-value was determined by the California Standard Test Method No.
301 for representative pavement subgrade soils. Three specimens were prepared from one bulk
sample and exudation pressure and "R"-value determined on each one. The graphically
determined "R"-value at exudation pressure of 300 psi is reported in this appendix.

Chloride Content, Sulfate Content, Minimum Resistivity and pH Tests: Chloride content, sulfate
content, minimum resistivity and pH tests were performed in general accordance with California
Test Methods 422, 417, and 532. These results are presented in this appendix.

C-2
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g Leighton

Project Name:
Project No.:
Exploration No.:
Sample No.:

Soil Identification:

PARTICLE-SIZE ANALYSIS of SOILS
ASTM D 422

Bldg 1
601904-001

B-19
R-1

Tested By:

R.Lee Date: 07/30/07

Checked By: LF Date: 09/11/07

Depth (feet): 2.5

Yellowish red well-araded sand with silt (SW-SM)

Moisture Content of Total Air - Dry Soil

Container No.: 957 Wt. of Air-Dry Sail + Cont. (g) 0.00
Wt. of Air-Dried Soil + Cont.(q) 664.30 Wt. of Dry Soil + Cont.  (g) 0.00
Wt. of Container (q) 108.30 Wt. of Container No.____ (g) 1.00
Dry WE. of Soil (s)) 556.00 Moisture Content (%) 0.00
Container No. 957
After Wet Sieve Wt. of Dry Soil + Container (g) 606.80
Wt. of Container (@) 108.30
Dry Wt. of Soil Retained on # 200 Sieve (g) 498.50
(in%J). S. Sieve Slze(mm.) Df;lns’lgillasztea\ifr\::;g?gt) Percent Passing (%)
6" 152.400
s 75.000
11/2 37.500
3/4" 19.000 0.00 100.0
3/8" 9.500 4.30 99.2
#4 4.750 28.40 94.9
#8 2.360 106.40 80.9
#16 1.180 228.70 58.9
#30 0.600 352.00 36.7
#50 0.300 436.20 21.5
#100 0.150 478.10 14.0
#200 0.075 498.00 10.4
PAN
GRAVEL: 5 %
SAND: 85 %
FINES: 10 %
GROUP SYMBOL: SW-SM Cu = D60/D10 = 18.46

Cc = (D30)2/(D60*D10) = 2.65
Remarks:
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MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557
Project Name: Bldg 1 Tested By : R.Santos Date:  07/26/07
Project No.: 601904-001 Input By : J. Ward Date: 07/30/07
Boring No.: B-7 Depth (ft.) 0-5
Sample No. : B-1
Soil Identification:  Reddish yellow silty sand (SM)
Preparation Method: X | Moist X | Mechanical Ram
Dry Manual Ram
Mold Volume (ft3) 0.03321 Ram Weijght = 10 /b.; Drop = 18 in.
TEST NO. 1 2 3 4 5 6

Wt. Compacted Soil + Mold (g) 3799.0 3930.0 3909.0 3830.0

Weight of Mold (9) 1786.0 1786.0 1786.0 1786.0

Net Weight of Soil (Q) 2013.0 2144.0 2123.0 2044.0

Wet Weight of Soil + Cont. (q) 537.40 496.30 435.00 509.10

Dry Weight of Soil + Cont. (g) 517.60 468.40 402.70 461.00

Weight of Container (@) 54.00 54.20 51.40 53.90

Moisture Content (%) 4.27 6.74 9.19 11.82

Wet Density (pch) 133.6 142.3 140.9 135.7

Dry Density (pch) 128.2 13313 129.1 121.3

Maximum Dry Density (pcf)

PROCEDURE USED 135.0

[X] Procedure A

Soil Passing No. 4 (4.75 mm) Sieve
Mold : 4in. (101.6 mm) diameter
Layers: 5 (Five)

Blows per layer : 25 (twenty-five)
May be used if +#4 is 20% or less e

[] ProcedureB

Soil Passing 3/8 in. (9.5 mm) Sieve
Mold : 4in. (101.6 mm) diameter
Layers: 5 (Five)

Blows per layer : 25 (twenty-five)
Use if +#4 is >20% and +3/8 in. is
20% or less

125.0

Dry Density (pcf)

[] Procedure c

Soil Passing 3/4 in. (19.0 mm) Sieve

Mold : 6in. (152.4 mm) diameter

Layers: 5 (Five)

Blows per layer : 56 (fifty-six)

Use if +3/8 in. is >20% and +3% in.
is <30%

120.0

Particle-Size Distribution:

GRISAFI p—

I

Optimum Moisture Content (%)

h \

\[\
\ | —|SP.GR. =265
SP.GR.=270 _|

\
o

SP.GR.=275

L~

P~

AN

//’

/
A

Atterberg Limits:

T, PL,PI

0.0

5.0

|
=

A\

10.0 15.0

Moisture Content (%)

MX B-7 B-1

20.0
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Project Name:
Project No. :

Boring No.:
Sample No. :
Soil Identification:

EXPANSION INDEX of SOILS

ASTM D 4829
Bldg 1 Tested By: G. Berdy Date:  07/26/07
601904-001 Checked By: 1. Ward Date:  07/30/07
B-13 Depth (ft.) 0-5
B-1

Dark yellowish brown silty sand (SM) with capping compound pieces

Dry Wt. of Soil + Cont. (@ 1000.00

Wt. of Container No. (9) 0.00

Dry Wt. of Soil (9) 1000.00

Weight Soil Retained on #4 Sieve 0.00

Percent Passing # 4 100.00

MOLDED SPECIMEN Before Test After Test

Specimen Diameter (in.) 4,01 4.01
Specimen Height (in.) 1.0000 1.0055
Wt. Comp. Soil + Mold (g) 637.20 454.80
Wt. of Mold (9) 204.80 0.00
Specific Gravity (Assumed) 2.70 2.70
Container No. 0 0
Wet Wt. of Soil + Cont. (g) 867.90 659.60
Dry Wt. of Sail + Cont. (q) 811.10 608.90
Wt. of Container (9) 0.00 204.80
Moisture Content (%) 7.00 12.55
Wet Density (pcf) 130.4 136.4
Dry Density {pcf) 121.9 121.2
Void Ratio 0.383 0.391
Total Porosity 0.277 0.281
Pore Volume (cc) 5Z2.3 58.5
Degree of Saturation (%) [ S meas] 49.4 86.7

SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h
Date Time Pressure (psi) E!apsgd Hme IHte Beadmgs
(min.) (in.)
07/26/07 8:34 1.0 0 0.1755
07/26/07 8:44 1.0 10 0.1750
Add Distilled Water to the Specimen
07/26/07 9:00 1.0 16 0.1795
07/27/07 7:30 1.0 1366 0.1810
07/27/07 8:47 1.0 1443 0.1810
Expansion Index (EImeas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 6.0
Expansion Index (EI )50 = EI meas - (50 -S meas )X((65+EI meas) / (220-S meas)) 6




3.50 1
3.00 : rf“"“‘-‘_:ﬂw-u ‘‘‘‘ ;'W
- b
= 2.50 1 :
2 ]
@ 2.00 ]
87 /
L 1.50 3
= ]
o ]
g f
9 1.00 ]
E 0000000000 0000000900000990000000000000049
0.50
O.GG t‘ Ll L) T T L] Ll T L2 L L Ll T L) L] L] L) L] T T T T L T T Ll
0 0.1 0.2 0.3
Horizontal Deformation (in.)
3.50 5 l
3.00 1
1 P
= 250 ]
2 3
2 2.00 1
@ ]
n ]
s 1.50 3 H7
2 1
@ 1.00 1
050
0.00-IIII 17T T LRI Trvy TVT1 rTrTT LI} LELELIL ) LI ) TIroTTr LI B | TrrTr L L )
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 550 6.00 6.50 7.00
Normal Stress (ksf)
Boring No. | B-16 Normal Stress (kip/ft2) 1.000 2.000 4.000 |
Sample No.| R-2 Peak Shear Stress (kip/ft2) ® 0.695 M 1,531 A 3.059
Depth (ft) 5 Shear Stress @ End of Test (ksf) | © 0.657 0 1.380 A 2,691
Sample Type: Deformation Rate (in./min.) 0.0500 .0.0500 0.0500
Drive Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 1.78 1.78 15728
Yellowish brown poorly- Dry Density (pcf) 108.6 110.9 114.2
graded sand (SP) Saturation (%) 8.7 9.2 10.1
Soil Height Before Shearing (in.) 0.9887 0.9871 0.9710
Final Moisture Content (%) 14.4 13.6 14.0
4 Project No.: 601904-001
: DIRECT SHEAR TEST RESULTS
Lelghton Consolidated Undrained Bidg 1
07-07

DS B-16 R-2




No Time Readings

0.3520 1.0380
0.3500 0.9380 |
E 0.3480 0.8380 :
£
& 03460 0.7380 [}
= i
(=) I
c 0.3440 06380
S i
S
E 03420 05380
2 [
jo 1
[a] [l
0.3400 04380
0.3380 03380 L
01 1.0 0.0 10.0
Log of Time (min.) Square Root of Time (min. ")
0.00 .
ol gl 4 Inundate with
P~ L~ Tap water
1.00 - =
2.00 1
3.00
& 400
Z ]
2 500]
©
E ]
S 6.00 ]
D
@]
7.00 4 \
8.00 \ L
ol \
9.00 ""“‘\T ==
10.00
0.10 1.00 10.00 100.00
Pressure, p (ksf)
: Moisture , ) : Degree of
Boring Sample Depth Content (%) Dry Density (pcf) Void Ratio Saturation (%)
No. No. (ft.)
Initial | Final Initial Final Initial Final Initial | Final
B-8 R-2 5 4.6 |14.0|108.1|117.8| 0.560 | 0.424 | 22 88
Soil Identification: Brown silty sand / poorly graded sand (SM/SP)
Py Project No.: 601904-001]
. ONE-DIMENSIONAL CONSOLIDATION
Leighton PROPERTIES of SOILS Bldg. 1

(ASTM D 2435)

07-07




No Time Readings

0.3520 1.0380 g

0.3500 0.9380
£ [
D 0.3480 0.8380 f
£
oy i
© 0.3460 0.7380
®
(]
= 0.3440 0.6380
g
T I
E p.a420 0.5380
5 i
jul
(=]

0.3400 0.4380

0.3380 03380 &

0.1 10 0.0 10.0
Log of Time (min.) Square Roct of Time (min. %)

0.00 .\\
N

0.50 >~
\\\
Inundate with
= Tap water
1.00

E\E 1.50 L
(=
0
©
§ 2.00
L2
(6]
0
2.50 o M
\\o-_h_‘____ \\
\Q\_____________ ;
3.00 -
3.50
0.10 1.00 10.00 100.00
Pressure, p (ksf)
. Moisture i ; ; Degree of
Borin Sample Depth 9
g P P Content (%) Dry Density (pcf) Void Ratio Saturation (%)
No. No. (1t.)
Initial | Final Initial Final Initial Final Initial | Final
B-15 R-2 5 1.2 | 15.2|111.2|110.2|0.516 | 0.477| 6 77

Soil Identification: Yellowish brown poorly graded sand with gravel (SP)g

Project No.: 601904-001

Leighton PROPERTIES of SOILS Bldg. 1

g ONE-DIMENSIONAL CONSOLIDATION
(ASTM D 2435)

07-07|




MODIFIED PROCTOR COMPACTION TEST

&
s Leighton ASTM D 1557
Project Name: Bldg 1 Tested By : R. Santos Date: 07/26/07
Project No.: 601904-001 Input By : J. Ward Date:  07/30/07
Boring No.: B-13 Depth (ft.) 0-5
Sample No. : B-1
Soil Identification:  Dark yellowish brown silty sand (SM) with capping compound pieces
Preparation X | Moist Scalp Fraction (%) Rammer Weight (Ib.) = 10.0
Method: Dry #3/4 Height of Drop (in.) = 18.0
Compaction X | Mechanical Ram #3/8
Method Manual Ram #4 5.1 Mold Volume (ft3) 0.03321
TEST NO. 1 2 3 4 5 6
Wt. Compacted Soil + Mold (g) 3690.0 3823.0 3952.0 3904.0
Weight of Mold (9) 1786.0 1786.0 1786.0 1786.0
Net Weight of Soil (9) 1904.0 2037.0 2166.0 2118.0
Wet Weight of Sail + Cont. (g) 570.50 554.50 482.90 422.10
Dry Weight of Soil + Cont. (g) 559.40 533.40 454.70 390.40
Weight of Container (@) 51.20 53.70 54.20 53.60
Moisture Content (%) 2.18 4.40 7.04 9.41
Wet Density (pcf) 126.4 1352 143.8 140.6
Dry Density (pcf) 123.7 129.5 134.3 128.5

Maximum Dry Density (pcf)
Corrected Dry Density (pcf) 136.0

[X] Procedure A

Sail Passing No. 4 (4.75 mm) Sieve
Mold : 4 in. (101.6 mm) diameter
Layers: 5 (Five)

Blows per layer : 25 (twenty-five)
May be used if +#4 is 20% or less

[C] ProcedureB

Soil Passing 3/8 in. (9.5 mm) Sieve
Mold : 4 in. (101.6 mm) diameter
Layers: 5 (Five)

Blows per layer : 25 (twenty-five)
Use if +#4 is >20% and +3/8 in. is
20% or less

[] Procedurec

Soil Passing 3/4 in. (19.0 mm) Sieve

Mold : 6in. (152.4 mm) diameter

Layers: 5 (Five)

Blows per layer : 56 (fifty-six)

Use if +3/8 in. is >20% and +3 in.
is <30%

Dry Density (pcf)

Particle-Size Distribution:

GR:SA:FI
Atterberg Limits:

LL,PL,PI

LWy -
\\ _—1_ SP.GR =270
\(«v( |- SP.GR. =275
LA
135.0 A\ A\
AL AN N
/ 1T N AN\
/ NN
/ VAARY
130.0 | \ \\ \\
/[ N\
I Y\
/ AN
125.0 [ \\\\\
A\
LR
AN
120.0 \ \

Optimum Moisture Content (%)

Corrected Moisture Content (%)

Moisture Content (%)

20.0

MX B-13 B-1
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R-VALUE TEST RESULTS

PROJECT NAME: BLDG 1 PROJECT NUMBER: 601904-001
SAMPLE NUMBER: B1 SAMPLE LOCATION: B-1 @ 0-5'
SAMPLE DESCRIPTION: SM TECHNICIAN: SCF
DATE COMPLETED  7/31/2007
TEST SPECIMEN a b c
MOISTURE AT COMPACTION % 8.9 9.1 9.3
HEIGHT OF SAMPLE, Inches 2:52 2.57 2.61
DRY DENSITY, pcf 129.8 128.5 127.9
COMPACTOR PRESSURE, psi 125 100 75
EXUDATION PRESSURE, psi 442 306 217
EXPANSION, Inches x 10exp-4 14 12 10
STABILITY Ph 2,000 Ibs (160 psi) 32 37 40
TURNS DISPLACEMENT 4.24 4.72 5.00
R-VALUE UNCORRECTED 70 64 60
R-VALUE CORRECTED 70 64 61
DESIGN CALCULATION DATA a b c
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0
TRAFFIC INDEX 5.0 5.0 5.0
STABILOMETER THICKNESS, ft. 0.48 0.58 0.62
EXPANSION PRESSURE THICKNESS, ft. 0.47 0.40 0.33
EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART
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R-VALUE TEST RESULTS

1.50

1.00

0.50

0.00

000 050 100 150 200 250 3.00 350

COVER THICKNESS BY EXPANSION in feet

4.00

R-VALUE BY EXPANSION: 48
R-VALUE BY EXUDATION: 46
EQUILIBRIUM R-VALUE: 46

R-VALUE

40

PROJECT NAME: BLDG 1 PROJECT NUMBER: 601904-001
SAMPLE NUMBER: B1 SAMPLE LOCATION: B-10 @ 0-5'
SAMPLE DESCRIPTION: SM TECHNICIAN: SCF
DATE COMPLETED 7/31/2007
TEST SPECIMEN a b c
MOISTURE AT COMPACTION % 10.1 10.6 10.8
HEIGHT OF SAMPLE, Inches 2.46 252 2.55
DRY DENSITY, pcf 127.3 124.9 124.2
COMPACTOR PRESSURE, psi 125 75 50
EXUDATION PRESSURE, psi 500 332 278
EXPANSION, Inches x 10exp-4 28 25 21
STABILITY Ph 2,000 Ibs (160 psi) 55 61 64
TURNS DISPLACEMENT 446 4.60 4.86
R-VALUE UNCORRECTED 52 47 44
R-VALUE CORRECTED 52 47 44
DESIGN CALCULATION DATA a b c
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0
TRAFFIC INDEX 5.0 5.0 5.0
STABILOMETER THICKNESS, ft. 0.77 0.85 0.90
EXPANSION PRESSURE THICKNESS, ft. 0.93 0.83 0.70
EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART
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R-VALUE TEST RESULTS

PROJECT NAME: BLDG 1 PROJECT NUMBER: 601904-001
SAMPLE NUMBER: B1 SAMPLE LOCATION: B-16 @ 0-5'
SAMPLE DESCRIPTION: SM TECHNICIAN: SCF
DATE COMPLETED 7/31/2007
TEST SPECIMEN a b c
MOISTURE AT COMPACTION % 9.4 9.8 10.0
HEIGHT OF SAMPLE, Inches 2.51 2.55 2.54
DRY DENSITY, pcf 127 .4 126.9 126.0
COMPACTOR PRESSURE, psi 150 100 80
EXUDATION PRESSURE, psi 486 303 254
EXPANSION, Inches x 10exp-4 20 16 9
STABILITY Ph 2,000 Ibs (160 psi) 31 48 54
TURNS DISPLACEMENT 4.36 4.63 4.87
R-VALUE UNCORRECTED 70 56 50
R-VALUE CORRECTED 70 56 50
DESIGN CALCULATION DATA a b [
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0
TRAFFIC INDEX 5.0 5.0 5.0
STABILOMETER THICKNESS, ft. 0.48 0.70 0.80
EXPANSION PRESSURE THICKNESS, ft. 0.67 0.53 0.30
EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART
4.00 = 90
5 350 80
2
é 3.00
im 70
z R
S 2.50 By
23]
2 80 -
w N
> 200 .
24! w N
@ 5 s No
g 1.50 g
o [:4
£ 40
r 100
¢
3
0.50 2 30
T
0.00 - 20
000 050 100 150 200 250 300 350 400
COVER THICKNESS BY EXPANSION in feet 10 H
0
R-VALUE BY EXPANSION: 61 800 700 600 500 400 300 200 100 0
R-VALUE BY EXUDATION: 56 EXUDATION PRESSURE (psi)

EQUILIBRIUM R-VALUE: 56




R-VALUE TEST RESULTS

Leighton
PROJECT NAME: BLDG 1
SAMPLE NUMBER: B1
SAMPLE DESCRIPTION: SM

PROJECT NUMBER: 601904-001

SAMPLE LOCATION: B-25 @ 0-5'

TECHNICIAN: SCF

DATE COMPLETED  7/31/2007

TEST SPECIMEN a b c
MOISTURE AT COMPACTION % 10.6 11.0 114
HEIGHT OF SAMPLE, Inches 2.49 2.55 2.52
DRY DENSITY, pef 1251 124.5 123.4
COMPACTOR PRESSURE, psi 150 100 50
EXUDATION PRESSURE, psi 535 395 242
EXPANSION, Inches x 10exp-4 88 58 43
STABILITY Ph 2,000 Ibs (160 psi) 50 57 65
TURNS DISPLACEMENT 4.00 4.17 4.39
R-VALUE UNCORRECTED 58 52 45
R-VALUE CORRECTED 58 52 45
DESIGN CALCULATION DATA a b c
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0
TRAFFIC INDEX 5.0 5.0 5.0
STABILOMETER THICKNESS, ft. 0.67 0.77 0.88
EXPANSION PRESSURE THICKNESS, ft. 2.93 1.93 1.43
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TESTS for SULFATE CONTENT
CHLORIDE CONTENT and pH of SOILS

Project Name: Bldg. 1 Tested By : \'A Date: 07/26/07
Project No. : 601904-001 Data Input By: LF Date: 07/31/07
Boring No. B-7
B1
0-5
B e e
Soil Identification: SM
Wet Weight of Soil + Container (g) 199,89
Dry Weight of Soil + Container (g) 196.73
Weight of Container (g) 36.82
Moisture Content (%) 1.98
Weight of Soaked Soil (g) 100.22

SULFATE CONTENT, DOT California Test 417, Part IT

Beaker No. 3
Crucible No. 27
Furnace Temperature (°C) 840
Time In/ Time Out 7:30 / 8:15
Duration of Combustion (min) 45
Wt. of Crucible + Residue (qg) 17.6367
Wt. of Crucible (g) 17.6344
Wt. of Residue (g) (A) 0.0023
PPM of Sulfate (A) x 41150 94.65
PPM of Sulfate, Dry Weight Basis 97
CHLORIDE CONTENT, DOT California Test 422
ml of Chloride Soln. For Titration  (B) 30
ml of AgNO3 Soln. Used in Titration (C) 0.9
PPM of Chloride (C -0.2) * 100 * 30 / B 70
PPM of Chloride, Dry Wt. Basis 71
H TEST, DOT California Test 532/643
pH Value 7.68
Temperature °C 22.5
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SOIL RESISTIVITY TEST
DOT CA TEST 532 / 643

Project Name:  Bldg. 1 Tested By : V] Date: 07/26/07
Project No. : 601904-001 Data Input By: LF Date: 07/31/07
Boring No.: B-7 Depth (ft.) : 0-5
Sample No. : B1
Soil Identification: SM
, water | Adusted | cstance | Soil Moisture Content (%) (MCi) 1.98
Specimen Moisture : —
No, |Added(mi)| o & | Reading | Resistivity Wet Wt. of Sail + Cont. (g) 199.89
(We) (MC) (Ohm) | (afim-cm) Dry Wt. of Soil + Cont. (g) 196.73
1 100 9.82 1100 7421 Wt. of Container  (g) 36.82
2 200 17.66 630 4250 Container No.
3 300 25.51 720 4857 Initial Soil Wt. (@) (Wt) 1300.00
4 Box Constant 6.746
5 MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content Sulfate Content Chloride Content Soil pH
(ohm-cm) (%) (ppm) (ppm) pH | Temp. ()
DOT CA Test 532/ 643 DOT CA Test 417 Part II DOT CA Test 422 DOT CA Test 532 / 643
4130 19.3 97 71 7.68 22.5
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Geotechnical

i Environmental
Hydrogeclogy

Material Testing

Construction Inspection

July 25, 2016 Project No. 16-5878

Stirling Development
27422 Portola Parkway, Suite 300
Foothill Ranch, CA 92610

Attention: Mr. Jason Huber, PE — Project Manager

Subject: Limited Geotechnical Investigation, Lot 18, Southern California Logistics Airport,
Victorville, California

Jason,

In accordance with your request and authorization, TGR Geotechnical, Inc. (TGR) has
performed a preliminary geotechnical investigation for the proposed development at the subject
site in the City of Victorville, California. This report presents the findings of our geotechnical
investigation, including site seismicity and provides geotechnical design recommendations for
the proposed improvements. The work was performed in general accordance with our proposal
dated April 4, 2016.

Based on our investigation the proposed development is feasible from a geotechnical viewpoint
provided the recommendations presented in this report are implemented during design and
construction.

If you have any questions regarding this report, please do not hesitate to contact this office. We
appreciate this opportunity to be of service.

Respectfully submitted,

TGR GEOTECHNICAL, INC.

A

Sanjay Govil, PhD, PE, GE 2382 Edward L. Burrows, MS, PG, CEG 1750
Principal Geotechnical Engineer Principal Engineering Geologist

TGR GEOTECHNICAL

DBE & 8(a) firm

3037 S. HAREOR BLVD
SANTAANA, CA 92704

P 714.641.7189 F 714.641.7190
www tgrgeotech.com
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Attachments:

Figure 1 - Site Location Map
Figure 2 - Regional Geology Map
Figure 3 - Regional Fault Map
Plate 1 - Boring Location Map

Appendix A — References

Appendix B — Log of Borings

Appendix C — Laboratory Testing Procedures and Results
Appendix D — EQFAULT

Distribution:  (4) Addressee

TGR GEOTECHMICAL

DEE & 8(a) firm

3037 5. HARBOR BLVD
SANTAANA, CA 92704

P 714.641.7189 F 714.641.7190
www.tgrgeotech.com
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INTRODUCTION

Site Descriptions and Proposed Project Development

The subject site is located on the southeast corner of Phantom West and George Blvd.at the
Southern California Logistics Airport in the City of Victorville, California. The 16.34-acre site is
relatively flat and is currently vacant and was the former administration/base support area for
the former air force base. A monitoring well (MW-57) was noted in the northern portion of the
site. The approximate location of the well is shown on Plate 1. It is our understanding that the
proposed development will consist of a 370,040-square foot building with associated truck dock,
parking, drive aisles and an infiltration/detention basin.

Scope of Waork

The scope of work for this geotechnical investigation included the following:

« Site reconnaissance.

. Excavation of six (6) hollow stem auger borings to depths ranging from
approximately 16.5 to 26.5 feet below the existing grade to evaluate soil conditions at
the subject site

. Excavation of three (3) exploratory borings with a truck mounted hollow stem auger
rig to an approximate depth of 5 feet below existing grade to evaluate the infiltration
rate at the location of the proposed water basin area.

. Laboratory testing of selected samples for in-situ moisture density, maximum dry
density and optimum moisture content, shear, consolidation, expansion potential, R-
value, and corrosion potential.

. Analyses of data, including percolation rates, site seismicity, seismic settlement, and
foundation design for proposed improvements, and soils engineering/earthwork with
respect to the suitability of the proposed development.

« Preparing this report summarizing current subsurface soil conditions, findings, and
presenting our recommendations for the proposed development.

Field Investigation

Field exploration was performed on June 13, 2016 by members from our firm who logged the
borings and obtained representative samples, which were subsequently transported to the
laboratory for further review and testing. The approximate locations of the borings are indicated
on the enclosed Boring Location Map (Plate 1).

The subsurface conditions were explored by drilling, sampling, and logging five borings with a
truck mounted hollow stem drill rig to approximate depths ranging from sixteen and a half (16.5)
to twenty-six and a half (26.5) feet below existing grade. Subsequent to drilling, all borings were
backfilled with cuttings. The logs of borings presenting soil conditions and descriptions are
given in Appendix B.

The drill rig was equipped with a sampling apparatus to allow for recovery of driven modified
California Ring Sampler (CRS), 3-inch outside diameter, and 2.42-inch inside diameter and SPT

TGR GEOTECHNICAL
DBE & 8(a) firm

3037 5. HARBOR BLVD

SANTAANA, CA 92704 i

P 714.641.7189 F 714.641.7190 ‘
www.tgrgeotech.com



16-5878 Page 4

samples. Driven samples and bulk samples of the earth materials encountered at selected
intervals were recovered from the borings.

The samples were driven using an automatic 140-pound hammer falling freely from a height of
30-inches. The blow counts for CRS were converted to equivalent SPT blow counts. Sail
descriptions were entered on the logs in general accordance with the Unified Soil Classification
System (USCS). The locations and depths of the soil samples recovered are indicated on the
logs in Appendix B.

Three (3) percolation test borings P-1 through P-3 were advanced to depths of approximately
five feet below existing ground surface in the area of the proposed water basin. Subsequent to
infiltration testing the borings were backfilled with excavated soils.

Infiltration Testing

The infiltration testing was performed in general accordance with the County of San Bernardino
Technical Guidance Document (2011).

The results of our testing are as follows:
P-1 6.4 inches per hour infiltration rate
P-2 6.6 inches per hour infiltration rate

P-3 11.5 inches per hour infiltration rate

The infiltration test rates were determined utilizing the Riverside County Department of
Environmental Health Technical Guidance Document (2011).

These results do not include an applied factor of safety.

Laboratory Testing

Laboratory tests were performed on representative samples to verify the field classification of
the recovered samples and to evaluate the geotechnical properties of the subsurface soils. The
following tests were performed:

« In-situ moisture content (ASTM D2216) and dry density;
« Maximum Dry Density and Optimum Moisture Content (ASTM D1557);
. Corrosion series:
1. Soluble Sulfate (CAL.417A);
2. Soluble Chlorides (CAL.422);
3. Minimum Resistivity (CAL.643); and
4. pH.
« Consolidation (ASTM D2435);
. Direct Shear Strength (ASTM D3080);
« Expansion Index (ASTM D4829); and
« R-value (CA 301).

Laboratory tests for geotechnical characteristics were performed in general accordance with the
ASTM procedures. The results of the in-situ moisture content and density tests are shown on
the borings logs (Appendix B). The results of the laboratory tests are presented in Appendix C.

TGR GEOTECHNICAL
DBE & 8(a) firm
3037 5. HARBOR BLVD

SANTAANA, CA 92704 g
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GEOTECHNICAL FINDINGS

Geology

Regional Geologic Setting

The proposed development is located in the western Mojave Desert, in San Bernardino County,
California. The area is located within what is known as the Mojave Block, which is a tectonic
region bounded by the San Andreas fault to the southwest, and the Garlock fault to the
northeast (Dibblee, 1967). The mountains that boarder the Mojave Desert were uplifted along
these faults and other secondary faults that generally trend to the northwest across the Mojave
Desert. It is theorized that in the geologic past much of this area was intermittently submerged
with water, at which time a large amount of sediment was deposited along the valley floor
(Dibblee, 1967). The entire region was then intruded by granitic rocks, elevated and
subsequently deeply eroded. Finally, during the more recent geologic past, deformation
occurred throughout the Mojave Block due to the very active San Andreas, Garlock and
associated fault zones (Dibblee, 1967).

On a local scale, the site is underlain by relatively young alluvial fan deposits eroded from the
surrounding mountains and deposited in the site vicinity (Morton and Miller, 2003).

Groundwater

Subsurface water was not encountered during the exploration to a maximum depth of 26.5 feet
below existing ground surface. Based on site specific monitoring well (MW-57) data provided to
us by Mr. Calvin Cox the depth to groundwater is 135 feet.

Seasonal and long-term fluctuations in the groundwater may occur as a result of variations in
subsurface conditions, rainfall, run-off conditions and other factors. Therefore, variations from
our observations may occur. Static groundwater is not anticipated to impact the proposed
development.

Earth Units

Based on our subsurface investigation, the subject area is underlain by Quaternary age alluvial
deposits to the maximum depth explored of 26.5 feet below the existing grade. Alluvial deposits
at the site consist of light brown to red-brown, dry to moist sandy soils mixed with variable
amounts of fines, mostly silts. Occasional silt layers were encountered at depths within 10 to 20
feet below ground surface. Subsurface soils at the site were found to be medium dense to very
dense, gradually denser with depth. However, pockets of loose, collapsible soils were
encountered at shallow depths (within the upper 5 feet). To reduce potential of post-construction
settlement due to collapsible soils, we recommend removal and recompaction of the upper soils.
A soil stockpile was located in the northwest portion of the site. The stockpile was
approximately 3’ in height. The location of the stockpile is shown on Plate 1. Detailed
descriptions of the earth units encountered in our borings are presented in the log of the
borings.

TGR GEOTECHNICAL
DBE & 8(a) firm
3037 5. HARBOR BLVD

SANTAANA, CA 92704 g
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Seismic Review

Faulting and Seismicity

The subject site, like the rest of Southern California, is located within a seismically active region
as a result of being located near the active margin between the North American and Pacific
tectonic plates. The principal source of seismic activity is movement along the northwest-
trending regional faults such as the San Andreas, San Jacinto and Elsinore fault zones. These
fault systems produce approximately 5 to 35 millimeters per year of slip between the plates.

By definition of the State Mining and Geology Board, an active fault is one which has had
surface displacement within the Holocene Epoch (roughly the last 11,000 years). The State
Mining and Geology Board has defined a potentially active fault as any fault which has been
active during the Quaternary Period (approximately the last 1,600,000 years). These definitions
are used in delineating Earthquake Fault Zones as mandated by the Alquist-Priolo Geologic
Hazard Zones Act of 1972 and as subsequently revised in 1994 (Hart, 1997) as the Alquist-
Priolo Geologic Hazard Zoning Act and Earthquake Fault Zones.

The intent of the act is to require fault investigations on sites located within Special Studies
Zones to preclude new construction of certain inhabited structures across the trace of active
faults.

The subject site is not included within any Earthquake Fault Zones as created by the Alquist-
Priolo Earthquake Fault Zoning Act (Hart, 1997). Our review of geologic literature pertaining to
the site area indicates that there are no known active or potentially active faults located within or
immediately adjacent to the subject property. The nearest known active fault is the Helendale —
South Lockhardt Fault, located approximately 11.6 miles from the subject site.

Other faults close to the site are the North Frontal Fault Zone (16.3 miles away), and the Cleghorn
Fault (19.7 miles away). A summary list of faults within a 100-mile radius of the site, obtained
from the EQFAULT computer program, is presented in Appendix D. The results include the
approximate distance of each fault from the site, the maximum earthquake magnitude and peak
site acceleration associated with fault.

Secondary Seismic Hazards

Surface Fault Rupture and Ground Shaking

Since no known faults are located within the site, surface fault rupture is not anticipated.
However, due to the close proximity of known active and potentially active faults, severe ground
shaking should be expected during the life of the proposed structures.

Liguefaction

Liguefaction is a seismic phenomenon in which loose, saturated, fine-grained granular soils
behave similarly to a fluid when subjected to high-intensity ground shaking. Liquefaction occurs
when these ground conditions exist: 1) Shallow groundwater; 2) Low density, fine, clean sandy
soils; and 3) High-intensity ground motion. Effects of liquefaction can include sand boils,
settlement, and bearing capacity failures below foundations.

TGR GEOTECHNICAL
DBE & 8(a) firm
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Groundwater was not encountered in any of our exploratory borings, drilled to a maximum depth
of 26.5 feet. Onsite monitoring well data indicates that groundwater has been 135 feet below
the surface. Due to the deep historic groundwater level, the potential for liquefaction at the
subject site is considered low.

Seismically Induced Settlement

Ground accelerations generated from a seismic event can produce settlements in sands or in
granular earth materials both above and below the groundwater table. This phenomenon is
often referred to as seismic settlement and is most common in relatively clean sands, although it
can also occur in other soil materials. The total seismic settlement for the above subject site is
anticipated to be negligible.

Lateral Spreading

Seismically induced lateral spreading involves primarily movement of earth materials due to
earth shaking. Lateral spreading is demonstrated by near-vertical cracks with predominantly
horizontal movement of the soil mass involved. The topography in the vicinity of the subject site
is relatively flat. Therefore, the potential for lateral spreading at the subject site is considered
very low.

DISCUSSIONS AND CONCLUSIONS

General

Based on our field exploration, laboratory testing, and geotechnical engineering analysis, the
proposed development is considered suitable from a geotechnical viewpoint, provided that the
recommendations contained in this report are incorporated into the design and construction
phases of the project.

Conclusions

Based on our findings and analyses, the subject site is likely to be subjected to moderate to
severe ground shaking due to the proximity of known active and potentially active faults. This
may reasonably be expected during the life of the structure and should be designed accordingly.

The engineering evaluation performed concerning site preparation and the recommendations
presented are based on information provided to us and obtained by us during our office and
fieldwork. This report is prepared for the development of a 339,738 square foot building, with
associated parking, drive aisles, and truck docks. In the event that any significant changes are
made to the proposed development, the conclusions and recommendations contained in this
report shall not be considered valid unless the changes are reviewed and the recommendations
of this report are verified or modified in writing by TGR.

RECOMMENDATIONS

TGR GEOTECHNICAL
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Seismic Design Parameters

When reviewing the 2013 California Building Code, the following data should be incorporated
into the design.

Latitude (degree) 34.5865
Longitude (degree) -117.3722
Site Class D
Site Coefficient, Fa 1.0
Site Coefficient, Fy 1.5
Mapped Spectral Acceleration at 0.2-sec Period, Ss 1331g¢g
Mapped Spectral Acceleration at 1.0-sec Period, S; 0.532¢
Spectral Acceleration at 0.2-sec Period Adjusted for Site Class, Sus 1.331¢g
Spectral Acceleration at 1.0-sec Period Adjusted for Site Class, Sw1 0.799 ¢
Design Spectral Acceleration at 0.2-sec Period, Sps 0.887 g
Design Spectral Acceleration at 1.0-sec Period, Sp: 0.532¢

The structural consultant should review the above parameters and the 2013 California Building
Code to evaluate the seismic design.

Conformance to the criteria presented in the above table for seismic design does not constitute
any type of guarantee or assurance that significant structural damage or ground failure will not
occur during a large earthquake event. The intent of the code is “life safety” and not to
completely prevent damage of the structure, since such design may be economically prohibitive.

Foundation Design Recommendations

The proposed buildings may be supported on continuous and/or spread footings. Bearing
capacity recommendations for shallow foundations are presented below. These
recommendations assume that the footings will be supported on a minimum of three (3) feet of
engineered fill.

For foundations supported on three (3) feet of engineered fill with minimum ninety (90) percent
relative compaction an allowable bearing pressure of 2200 pounds per square foot may be used
in design.

All shallow foundations should extend a minimum of twenty-four (24) inches below the lowest
adjacent grade. The minimum recommended footing width is fifteen (15) inches for continuous
footing and twenty-four (24) inches for pad footing. A minimum reinforcement of two (2) No. 4
steel bar top and bottom is required for continuous footings from a geotechnical viewpoint.

A one-third (1/3) increase on the aforementioned bearing pressure may be used in design for
short-term wind or seismic loads.

TGR GEOTECHNMICAL
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The total static settlement and total differential settlements between adjacent footings supported
on compacted fill are not anticipated to exceed 0.75 inches and 0.4 inches over 30 feet,
respectively.

Lateral Earth Pressures

The following soil parameters may be used for the design of retaining walls up to 6 feet high
with level backfill:

Equivalent Fluid Pressure (psf/ft)

Conditions On-Site Materials
Active (Level) 35

At Rest 55

Passive 300 (maximum 3000 psf)

« Unrestrained retaining wall, such as a cantilever wall, the active earth pressure shall be
used.

« Any import backfill shall be granular non-expansive select fill with a minimum sand
equivalent of 30 The import fill should be tested and approved by TGR prior to backfill.

« An allowable coefficient of friction between properly compacted on-site fill soil and
concrete of 0.40 may be used with the dead-load forces.

« Passive pressure and frictional resistance could be combined in determining the total
lateral resistance. However, one of them shall be reduced by 50 percent.

. The passive pressure in the upper 6 inches of soil not confined by slabs or pavement
should be neglected.

Retaining structures should be provided with a drainage system to prevent buildup of
hydrostatic pressure behind the walls. Provisions should be made to collect and dispose of
excess water away from the wall. Wall drainage may be provided by a perforated pipe encased
in gravel or crushed rock and enclosed by geo-synthetic filter fabric. We do not recommend
omitting the drains behind walls.

In addition to the above lateral forces due to retained earth, surcharge due to improvements,
such as an adjacent structure, should be considered in the design of the retaining wall. A
minimum vertical surcharge load of 300 psf should be used in design of walls due to adjacent
traffic unless the traffic is kept at least 6 feet from the walls. Loads applied within a 1:1
projection from any surcharging structure on the stem of the wall shall be considered as lateral
surcharge. For uniform lateral surcharge conditions applied to free-to-deflect walls and
restrained walls, we recommend utilizing a minimum horizontal load equal to 33 percent and 50
percent of the vertical load, respectively, and should be applied uniformly over the entire height
of the wall. This horizontal load should be applied below the 1:1 projection plane. To minimize
the surcharge load from an adjacent footing, deepened footings may be considered.

Retaining wall footings should have a minimum embedment of 24 inches below the lowest
adjacent grade unless deeper footings are needed for other reasons. The retaining walls
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footings shall be supported on a minimum 2 feet of compacted engineered-fill compacted to a
minimum 90 percent relative compaction as per ASTM D1557.

Cement Type and Corrosion

Concrete used should be designed in accordance with the provisions of ACI 318-11, Chapter 4 for
Exposure Class SO.

Corrosion tests indicate mild corrosion potential for ferrous metals exposed to site soils.
TGR does not practice corrosion engineering. If needed, a qualified specialist should review the
site conditions and evaluate the corrosion potential of the site soil to the proposed improvements

and to provide the appropriate corrosion mitigations for the project.

Expansion Potential

The site subsurface soils consist of sandy soils having a very low expansion potential. Any
import soils should have a very low expansion potential (EI<20). Prior to importing soils for
backfill operations, the expansion potential shall be evaluated per ASTM D4829 to confirm
conformance of the material to the recommendations of this report.

Slab-On-Grade

Slab-on-grade should be a minimum of 5-inches thick supported on a minimum of 3 feet of
properly compacted fill. Prior to placement of concrete, the subgrade soils should be well
moistened to near optimum moisture content and verified by our field representative. The actual
thickness and reinforcement of the slab shall be designed by the structural engineer and should
include the anticipated loading condition (fork lift etc.), the anticipated use of the building, and
should incorporate mitigation measures for shrinkage, expansion and thermal cracking. Slab-
on-grade shall have a vapor retarder and capillary break where moisture sensitive flooring is
proposed. The floor slab should be underlain by an impermeable polyethylene membrane
(Stego Wrap, Moistop Plus, or any equivalent meeting the requirements of ASTM D1745) as a
capillary break. The membrane shall be a minimum 10-mil thick and be provided with a 2-inch
thick layer of moistened (not saturated) sand top and bottom to both protect the membrane and
provide proper concrete curing. The polyethylene membrane joints should be lapped not less
than 6 inches.

Flatwork

Flatwork should be a minimum of 4-inches thick. The subgrade material should be compacted
to a minimum of 90 percent of the maximum laboratory dry density (ASTM 1557) to a minimum
depth of two (2) feet. Prior to placement of concrete, the subgrade soils should be well
moistened to at least optimum moisture content and verified by our field representative. The
actual thickness and reinforcement of the flatwork shall be designed by the structural engineer
and should include the anticipated loading condition, the anticipated use of the flatwork, and
should incorporate mitigation measures for shrinkage, expansion and thermal cracking.

Site Development Recommendations
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General

During earthwork construction, all site preparation and the general procedures of the contractor
should be observed, and the fill selectively tested by a representative of TGR. If unusual or
unexpected conditions are exposed in the field, they should be reviewed by this office and if
warranted, modified and/or additional recommendations will be offered.

Grading

All grading should conform to the guidelines presented in the California Building Code (2013
edition), except where specifically superseded in the text of this report. Prior to grading, TGR’s
representative should be present at the pre-construction meeting to provide grading guidelines,
if needed, and review any earthwork.

Within the proposed building footprint areas, remedial overexcavation should extend at least
three feet below the existing grade. To support the foundation a minimum three (3) feet of
approved engineered fill should be placed under the footings. A minimum of three (3) feet of
engineered fill is recommended under slab-on-grade, and a minimum of two (2) feet of
engineered fill is recommended under flatwork, and pavement. Due to the presence of localized
loose, collapsible soils across the site at shallow depths, deeper overexcavation may be
required underneath the footings depending on the exposed removal bottom. Site soils could
be reused as engineered fill provided the recommendations presented in this report are
implemented. Exposed bottoms should be scarified a minimum of 6-inches, moisture
conditioned and compacted to a minimum 90 percent relative compaction. Subsequently, site fill
soils should be re-compacted to a minimum of ninety (90) percent relative compaction at a
minimum of optimum moisture content. The lateral extent of removals beyond the
building/structure/footing limits should be equal to at least the depth of fill or 5 feet, whichever is
greater.

The depth of over-excavation should be reviewed by the Geotechnical Consultant during the
actual construction. Any subsurface obstruction buried structural elements, and unsuitable
material encountered during grading, should be immediately brought to the attention of the
Geotechnical Consultant for proper exposure, removal and processing, as recommended.

Fill Placement

Prior to any fill placement TGR should observe the exposed surface soils. The site soils may be
re-used as engineered fill provided they are free of organic content and particle size greater
than 4-inches. Fill shall be moisture-conditioned to a minimum of optimum and compacted to a
minimum relative compaction of 90 percent in accordance with ASTM D1557. Any import soils
shall be non expansive and approved by TGR Geotechnical Inc.

Compaction

Prior to fill placement, the exposed surface should be scarified to a minimum depth of six (6)
inches, fill placed in six (6) inches loose lifts if cohesionless and eight (8) inches loose lifts if
cohesive fill, moisture conditioned to near optimum for cohesionless soils or a minimum of two
(2) percent over optimum moisture for cohesive soils, and compacted to a minimum relative
compaction of ninety (90) percent in accordance with ASTM D 1557.
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Shrinkage and Subsidence

The volume changes of excavated onsite soils upon recompaction is expected to vary with
materials, density, in-situ moisture content, location and compaction effort. The in-place and
compacted densities of soil materials vary and an accurate overall determination of shrinkage
and bulking cannot be made. Based on our limited geotechnical laboratory testing, we expect a
recompaction shrinkage (when recompacted to an average of 92-percent relative compaction
per ASTM D1557)) of 10- to 20-percent by volume within the upper 10 feet.

Trenching

All excavations should conform to CAL-OSHA and local safety codes.

Drainage

Positive site drainage should be maintained at all times. Water should be directed away from
foundations and not allowed to pond and/or seep into the ground. Pad drainage should be
directed towards street/parking or other approved area.

Utility Trench Backfill

All utility trench backfill in structural areas and beneath hardscape features should be brought to
near-optimum moisture content and compacted to a minimum relative compaction of 90 percent
of the laboratory standard.

Sand backfill, (unless trench excavation material), should not be allowed in parallel exterior
trenches adjacent to and within an area extending below a 1:1 plane projected from the outside
bottom edge of the footing. All trench excavations should minimally conform to CAL-OSHA and
local safety codes. Soils generated from utility trench excavations may be used provided it is
moisture conditioned and compacted to 90 percent minimum relative compaction.

Preliminary Pavement Design

The Caltrans method of design was utilized to develop the following asphalt pavement section.
The section was developed based on the tested “R-Value” of 76 on site near surface subgrade
soils.

A traffic index of 4.5, 5, 6, and 7 were assumed for use in the evaluation of automobile parking
stalls and driveways, medium and heavy truck driveways, respectively. The traffic indices are
subject to approval by controlling authorities and shall be approved by the project civil engineer.
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ASPHALT PAVEMENT SECTION PCC PAVEMENT SECTION
Pavement | Traffic | Asphalt Aggregate Total Aggregate Total
A Base PCC Base
Utilization | Index | (Inch) (Inch) (Inch) (Inch) (Inch)
Auto 4.5 4.0 4.0 8.0 | *45 - 4.5
Parking
5 Auto 50 | 4.0 4.0 8.0 | *5.0 - 5.0
riveways
Truck 6.0 4.0 4.0 8.0 *6 0 6
Aisles/
Driveways
7.0 4.0 5.0 9.0 *6 0 6

*Minimum concrete compressive strength of 4,500 psi.

Aggregate base material should consist of CAB/CMB complying with the specifications in
Section 200.2.2 of the current “Standard Specifications for Public Works Construction” and
should be compacted to at least ninety-five (95) percent of the maximum dry density (ASTM
D1557). The surface of the aggregate base should exhibit a firm and unyielding condition just
prior to the placement of asphalt concrete paving. Asphalt concrete shall comply with
Greenbook requirements.

The pavement subgrade should be constructed in accordance with the recommendations
presented in the grading section of this report. However, asphalt or concrete pavement
supported on subgrade without base material should be underlain by minimum 2 feet of 95
percent compacted material per ASTM D1557 at near optimum moisture content.

The design ADTT (Average Daily Truck Traffic) in both directions for the proposed pavements is
400 or less.

The PCC pavement should be minimally reinforced with #4 bars at 24-inches on center in two
perpendicular directions. The maximum joint spacing shall be 10 feet on center.

PCC driveway and parking lots should have dowel connections at transverse joints and
concrete shoulders.

The R-value and the associated pavement section should be conformed at the completion of
site grading.

Geotechnical Review of Plans

All grading and foundation plans should be reviewed and accepted by the geotechnical
consultant prior to construction. If significant time elapses since preparation of this report, the
geotechnical consultant should verify the current site conditions, and provide any additional
recommendations (if necessary) prior to construction.
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Geotechnical Observation/Testing During Construction

The geotechnical consultant should perform observation and/or testing at the following stages:

« During any grading and fill placement;

. After foundation excavation and prior to placing concrete;

. During placement of aggregate base and asphalt concrete;

« When any unusual soil conditions are encountered during any construction
operation subsequent to issuance of this report.

Limitations

This report was prepared for a specific client and a specific project, based on the client’'s needs,
directions and requirements at the time.

This report was necessarily based upon data obtained from a limited number of observances,
site visits, soil and/or other samples, tests, analyses, histories of occurrences, spaced
subsurface exploration and limited information on historical events and observations. Such
information is necessarily incomplete. Variations can be experienced within small distances and
under various climatic conditions. Changes in subsurface conditions can and do occur over
time.

This report is not authorized for use by, and is not to be relied upon by any party except the
client with whom TGR contracted for the work. Use or reliance on this report by any other party
is that party’s sole risk. Unauthorized use of or reliance on this report constitutes an agreement
to defend and indemnify TGR from and against any liability which may arise as a result of such
use or reliance, regardless of any fault, negligence, or strict liability of TGR.
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THE FOLLOWING DESCRIBES THE TERMS AND SYMBOLS USED ON THE LOG
OF BORINGS TO SUMMARIZE THE RESULTS OBTAINED IN THE FIELD
INVESTIGATION AND SUBSEQUENT LABORATORY TESTING.

DENSITY AND CONSISTENCY

The consistency of fine grained soils and the density of coarse grained soils are described
on the basis of the Standard Penetration Test as follows:

COARSE GRAINED SOILS Estimated Unconfined FINE GRAINED SOILS
Compressive Strength (Tsf)
Very Loose <4 <0.25 Very soft <2
Loose 4-10 0.35-0.50 Soft 2-4
Medium 10-30 050-10 Firm (medium) 4-8
Dense 30-50 10-20 Stift 8-15
Very dense > 50 20-40 Very stiff 15-30
>4.0 Hard > 30
PARTICULE SIZE DEFINITION (As per ASTM D2487 And D422)
Boulder = Larger than 12 inches ~ Coarse Sands = No. 10 to No. 4 sieve
Cobbles => 3 to 12 inches Medium Sands = No. 40 to No. 10 sieve
Coarse Gravel = 3/4 to 3 inches Fine Sands — No. 200 to 40 sieve
Fine Gravel — No. 4 to 3/4 inches Silt = 5um to No. 200 sieve
Clay —> Smaller than 5pm
SOIL CLASSIFICATION

Soils and bedrock are classified and described based on their engineering properties and
characteristics and using ASTM D2487 and D24388.

Percentage description of minor components

Trace 1-10 % Some 20-35 %
Little 10-20% Andory 35-50 %

Stratified soils description

Parting Oto 1/16inchthick Layer Y2 to 12 inches thick
Seam 1/16 to ¥ inch thick  Stratum > 12 inches thick
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LOG OF BORING 16-5878 STIRLING SCLA LOT 18 VICTORVILLE.GPJ TGR GEOTECH.GDT 6/28/16

LOG OF EXPLORATORY BORING B-1

Project Number:  16-5878

Project Name: Stirling SCLA Lot 18
Date Drilled: 6/13/16 - 6/13/16
Ground Elev:

Logged By:
Project Engineer:
Drill Type:

Drive Wt & Drop:

Sheet 1 of 1

ELB

SG

Hollow Stem
140lbs / 30in

FIELD RESULTS LAB RESULTS
o = Shelby Standard
SlelLlel|c Tube Split Spoon No recovery ol =
£olc|2E28|E | v 2€12 | 50
ag | 2 A - = 2=l T2
3 €| g S 3 2% 5%G 3 Modified ¥ Water Table % S T S 2 2
Slivlo|lR35|s= 2 California -~ ATD SEZ|2=| OF
Oo|32|lad|o =5
ol ola
S SUMMARY OF SUBSURFACE CONDITIONS
Sand- light brown, dry to slightly moist, firm, medium to coarse
grained.
sP 2 | 1100
Shear
...contains scattered gravels.
SP 2 | 115
SP 1 |119
SP 1 |114
...fine to medium grained sand.
SP 2
Silty Sand- brown, slightly moist, firm, fine sand.
SM 13
] Total Depth: 26.5 feet below existing grade.
No groundwater encountered during drilling.
8 No caving observed.
Boring backfilled with soil cuttings upon completion.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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LOG OF BORING 16-5878 STIRLING SCLA LOT 18 VICTORVILLE.GPJ TGR GEOTECH.GDT 6/28/16

LOG OF EXPLORATORY BORING B-2 Sheet 1 of 1

Project Number:  16-5878 Logged By: ELB
Project Name: Stirling SCLA Lot 18 Project Engineer: SG
Date Drilled: 6/13/16 - 6/13/16 Drill Type: Hollow Stem
Ground Elev: Drive Wt & Drop: 140lbs / 30in
FIELD RESULTS Shelb standard LAB RESULTS
= elby andar
Sle|eleZ|c Tube Split Spoon No recovery =l =
EolelE E125(8 o eS| g |
§5 AR 9 Modified ¥ Water Table %% T E 2 @
Sle|lel=2|8%] 2 California ~ ATD Sg|23 Ok
(O E ogll =5
n|la|ln | o|a
S SUMMARY OF SUBSURFACE CONDITIONS
Sand- light brown, dry to slightly moist, firm, slightly cemented,
medium to coarse grained.
18 SP 1 |118
...medium grained.
12 SP 2 |112
E ...medium to coarse grained with scattered gravels.
22 SP 1 |118

E 30 SP 11 | 117

...no visible gravel.
30 SP 2

>

38 SP 5

>

Total Depth: 26.5 feet below existing grade.

No groundwater encountered during drilling.

- 8 No caving observed.

Boring backfilled with soil cuttings upon completion.

This Boring Log should be evaluated in conjunction with the complete A

geotechnical report. This Boring Log represents conditions observed P LATE 3 ‘h

at the specific location and date indicated, it is not warranted to be I3

representative of subsurface conditions at other locations and times. TGR GEOTECHNICAL INC




LOG OF BORING 16-5878 STIRLING SCLA LOT 18 VICTORVILLE.GPJ TGR GEOTECH.GDT 6/28/16

LOG OF EXPLORATORY BORING B-3

Project Number:  16-5878

Project Name: Stirling SCLA Lot 18
Date Drilled: 6/13/16 - 6/13/16
Ground Elev:

Logged By:
Project Engineer:
Drill Type:

Drive Wt & Drop:

Sheet 1 of 1
ELB
SG
Hollow Stem
140lbs / 30in

FIELD RESULTS LAB RESULTS
o = Shelby Standard
Sle|Lleg|c Tube Split Spoon No recovery ol =
s_|2|2lEl2k|e |, 218 | 50
Q= ‘= = fran) ipe - — ) -
3 €| g S 3 285G 3 Modified ¥ Water Table % S T S 2 2
S|y |lo|=-2|87] 2 California ~ ATD Sg|23 Ok
0ol3|2|ad|o S5
ol |d ola
S SUMMARY OF SUBSURFACE CONDITIONS
Sand- light brown, dry, firm, medium to coarse grained.
8 SP 1 |117
...contains scattered gravels.
10 SP 2 |112
E 24 SP 1 |119
Silty Sand- brown, slightly moist, firm, slight cementation.
E >50 SM 11 | 127
Sand- light brown, slightly moist, firm, medium to coarse sand.
X 32 SP 1
X 35 SP 2
] Total Depth: 26.5 feet below existing grade.
No groundwater encountered during drilling.
8 No caving observed.
Boring backfilled with soil cuttings upon completion.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 4

A

L&\

TGR GEOTECHNICAL, INC.




Project Number:  16-5878

Project Name: Stirling SCLA Lot 18
Date Drilled: 6/13/16 - 6/13/16
Ground Elev:

LOG OF EXPLORATORY BORING B-4

Logged By:
Project Engineer:
Drill Type:

Drive Wt & Drop:

Sheet 1 of 1

ELB

SG

Hollow Stem
140lbs / 30in

LOG OF BORING 16-5878 STIRLING SCLA LOT 18 VICTORVILLE.GPJ TGR GEOTECH.GDT 6/28/16

FIELD RESULTS

LAB RESULTS

SP | grained.

No groundwater

Total Depth: 16.5 feet below existing grade.

encountered during drilling.

- 8 No caving observed.
Boring backfilled with soil cuttings upon completion.

= Shelby Standard
SleleleZ|c Tube Split Spoon No recovery =l =
£olc|2E281E | v 2€12 | 50
Qs ‘= = fran) ipe - — ) -
85 S| 8 3 g_g ko) 8 Modified ¥ Water Table _%g %3 gg
o S3|8= California ATD Se|23| 6F
x| Q| ) ) all c
O|3|2(ad|Q 28 g
m N -
Q175 SUMMARY OF SUBSURFACE CONDITIONS
Sand- light brown, dry, loose, fine grained, scattered gravels.
SP 1 oo | E
R-valug
...medium to coarse grained, scattered gravels.
SP 1 |116
Silty Sand- light brown, slightly moist, firm.
SM 12 | 137
Sand- light brown to tan, slightly moist, firm, medium to coarse
1 |120

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 5

A

L&\

TGR GEOTECHNICAL, INC.




LOG OF BORING 16-5878 STIRLING SCLA LOT 18 VICTORVILLE.GPJ TGR GEOTECH.GDT 6/28/16

LOG OF EXPLORATORY BORING B-5

Project Number:  16-5878

Project Name: Stirling SCLA Lot 18
Date Drilled: 6/13/16 - 6/13/16
Ground Elev:

Logged By:
Project Engineer:
Drill Type:

Drive Wt & Drop:

Sheet 1 of 1
ELB
SG
Hollow Stem
140lbs / 30in

FIELD RESULTS LAB RESULTS
o = Shelby Standard
Slole|el| Tube Split Spoon No recovery <l =
= o |E|E1258(8 | o eS| g
Qs | = = = . 52 = o
EE | 518|5|125|8% 3 Modified ¥ Water Table 2E|& 5| 20
S|y |lo|=2|87] 2 California ATD Sg|23 Ok
O|3|2(ad| = S g
om 0N o
Q175 SUMMARY OF SUBSURFACE CONDITIONS
Sand- light brown, dry, medium dense, fine to medium grained.
12 SP 1 | 106
...with scattered gravels.
19 SP 1 |117
...becomes brown, fine grained sand, slightly moist.
>50 SP 9 |113
...becomes light brown, medium to coarse sand with scattered
...becomes medium grained.
48 SP 2
...becomes brown, fine grained sand.
26 SP 10
] Total Depth: 26.5 feet below existing grade.
No groundwater encountered during drilling.
8 No caving observed.
Boring backfilled with soil cuttings upon completion.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 6

A

L&\

TGR GEOTECHNICAL, INC.




LOG OF BORING 16-5878 STIRLING SCLA LOT 18 VICTORVILLE.GPJ TGR GEOTECH.GDT 6/28/16

Project Number:  16-5878

Project Name: Stirling SCLA Lot 18
Date Drilled: 6/13/16 - 6/13/16
Ground Elev:

LOG OF EXPLORATORY BORING B-6

Logged By:
Project Engineer:

Drill Type:

Drive Wt & Drop:

Sheet 1 of 1

ELB

SG

Hollow Stem
140lbs / 30in

FIELD RESULTS

LAB RESULTS

Total Depth: 16.5 feet below existing grade.
No groundwater encountered during drilling.
- - No caving observed.

Boring backfilled with soil cuttings upon completion.

= Standard
o)) b4 .
S |lo|LieC - No recover = =
< j E‘ g_ g = E . Split Spoon @] y oS %
o = s —= — 5 = o @ 1]
3 |518|5|28|:% 3 dified ¥ Water Table B gg 25
SlelolR3|8% 2 California ATD o¢c| I~ OF
O|3|2|ad|2 =5
Dyl | o|a
S SUMMARY OF SUBSURFACE CONDITIONS
Sand- light brown, dry, firm, medium to coarse grained with scattered
gravels.
sP 2 | 113 | Max
...becomes brown fine grained sand, slightly moist.
SP 8 | 116 (Consol
...becomes reddish brown.
SP 6 |116
...becomes light reddish brown to tan, medium to coarse sand.
SP 2 | 117

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 7

A

L&\

TGR GEOTECHNICAL, INC.




16-5878

TGR GEOTECHMICAL

DEE & 8(a) firm

3037 5. HARBOR BLVD
SANTAANA, CA 92704

P 714.641.7189 F 714.641.7190
www.tgrgeotech.com

APPENDIX C
LABORATORY TEST RESULTS

Page 18
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APPENDIX C

Laboratory Testing Procedures and Results

Direct Shear Tests: Direct shear test was performed on a selected remolded sample, which
was soaked for a minimum of 24 hours under a surcharge equal to the applied normal force
during testing. After transfer of the sample to the shear box, and reloading the sample, pore
pressures set up in the sample due to the transfer were allowed to dissipate for a period of
approximately 1-hour prior to application of shearing force. The sample was tested under
various normal loads, a motor-driven, strain-controlled, direct-shear testing apparatus at a strain
rate of less than 0.001 to 0.5 inches per minute (depending upon the soil type). The test result
is presented in the test data.

Sample Location Sample Description Friction Angle Apparent
(degrees) Cohesion (psf)
B-1 @ 0-5 feet Sand (Remolded) 32 325

Soluble Sulfates: The soluble sulfate content of selected sample was determined by standard
geochemical methods. The test result is presented in the table below:

Water Soluble Sulfate
Sample Location Sample Description Sulfate in Soil Content E)((:?osu*re
NN ass
(% by Weight) (Ppm)
B-1 @ 0-5 feet Sand 0.0115 115 SO

* Based on the current version of ACI 318-11 Building Code, Table No. 4.2.1; Exposure
Categories and Classes.

Corrosivity Test: Electrical conductivity, pH, and soluble chloride tests were conducted on
representative samples and the results are provided below and attached:

Soluble Electrical Potential
Sample Sample Describtion Chloride | Resistivity PH Dearee of
Location P P (CAL.422) | (CAL.643) | (CAL.747) 9
Attack on Steel
ppm (ohm-cm)
B-1 @ 0-5 feet Sand 32 4,300 7.8 Mild

Moisture and Density Determination Tests: Moisture content and dry density determinations
were performed on relatively undisturbed samples obtained from the test borings. The results of
these tests are presented in the boring logs. Where applicable, only moisture content was
determined from "undisturbed" or disturbed samples.

TGR GEOTECHNMICAL
DBE & 8(a) firm
3037 5. HARBOR BLVD

SANTAANA, CA 92704 g
P 714.641.7189 F 714.641.7120
www.tgrgeotech.com




16-5878 Page 20

Maximum Density Tests: The maximum dry density and optimum moisture content of typical
materials were determined in accordance with ASTM Test Method D1557. The results of these
tests are presented in the test data and in the table below:

Maximum Dry Optimum Moisture
Density (Pcf) Content (%)

B-6 @ 0-5 feet Sand 130.0 7.5

Sample Location Sample Description

Consolidation Tests (ASTM D2435): Consolidation test were performed on selected, relatively
undisturbed ring samples. Samples were placed in a consolidometer and loads were applied in
geometric progression. The percent consolidation for each load cycle was recorded as the ratio
of the amount of vertical compression to the original 1-inch height. The consolidation pressure
curves are presented in Appendix C.

Expansion Index Tests: The expansion potential of selected materials was evaluated by the
Expansion Index Test, ASTM D4829. Specimens are molded under a given compactive energy
to approximately the optimum moisture content and approximately 50 percent saturation or
approximately 90 percent relative compaction. The prepared 1-inch thick by 4-inch diameter
specimens are loaded to an equivalent 144 psf surcharge and are inundated with tap water until
volumetric equilibrium is reached. The results of these tests are presented in the table below:

Sample Location Sample Description Exle%nes):on Expansion Potential
B-4 @ 0-5 feet Sand 0 Very Low

R-Value: The resistance “R"-Value was determined by the California Materials Method No. 301
for subgrade soils. One sample was prepared and exudation pressure and “R"-Value
determined. The graphically determined “R"-Value at exudation pressure of 300 psi is
summarized in the table below:

Sample Location Sample Description R-Value

B-4 @ 0-5 feet Sand 76

TGR GEOTECHNMICAL
DBE & 8(a) firm

3037 5. HARBOR BLVD

SANTAANA, CA 92704 i

P 714.641.7189 F 714.641.7120 ‘
www.tgrgeotech.com



16-5878

Wash Sieve Test:

D1140). The test results are presented below:

Page 21

Typical materials were washed over No. 200 sieve (ASTM Test Method

Sample Location

% Passing No. 200 Sieve

P-2 @ 0-5 feet

13.4%

P-3 @ 0-5 feet

9.9%

TGR GEOTECHMICAL

DEE & 8(a) firm

3037 5. HARBOR BLVD
SANTAANA, CA 92704

P 714.641.7189 F 714.641.7190
www.tgrgeotech.com
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TO:
TGR GEOTECHNICAL

3037 S. HARBOR BLVD.
SANTA ANA, CA 92704

PROJECT NO: 16-5878

ANAHEIM TEST LAB, INC

3008 ORANGE AVENUE
SANTA ANA, CALIFORNIA 92707
PHONE (714) 549-7267

DATE: 06/16/16

P.O. NO: VERBAL

LAB NO: B-9475-1
SPECIFICATION: CA-417/422/643

MATERIAL: Sand

Sterling Bldg. 18, SCLA

PH

B-1(Bulk)@ 0-5’ 7.8

ANALYTICAL REPORT

CORROSION SERIES
SUMMARY OF DATA

SOLUBLE SULFATES SOLUBLE CHLORIDES MIN. RESISTIVITY
per CA. 417 per CA. 422 per CA. 643
ppm ppm ohm-cm
115 32 4,300

RESPECTFULLY SUBMITTED

FMERIESH e [LEE

WES BRIDGER CHEMIST



TO:

TGR GEOTECHNICAL
3037 S. HARBOR BLVD.
SANTA ANA, CA. 92704

ANAHEIM TEST LAB, INC

3008 ORANGE AVENUE
SANTA ANA, CALIFORNIA 92707
PHONE (714) 549-7267
DATE: 06/20/16
P.O. NO.: VERBAL
LAB NO.: B-9475-2
SPECIFICATION: CA 301

MATERIAL: L. Brown, F.C. Silty
Sand w. Gravel

PROJECT#: 16-5878
Sterling Bldg. 18, SCLA

B-4, Bulk @ 0-5’

ANALYTICAL REPORT

“R”™ VALUE

BY EXUDATION BY EXPANSION

80 76

RESPECTFULLY SUBMITTED

S

FINENRESN e (eI

WES BRIDGER CHEMIST
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TGR GEOTECHMICAL

DEE & 8(a) firm

3037 5. HARBOR BLVD
SANTAANA, CA 92704
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EQFAULT

Version 3.00
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DETERMINISTIC ESTIMATION OF
PEAK ACCELERATION FROM DIGITIZED FAULTS

JOB NUMBER: 16-5878
DATE: 06-23-2016

JOB NAME: Southern California Logistics Airport
CALCULATION NAME: Phantom Way, Victorville
FAULT-DATA-FILE NAME: CGSFLTE.DAT
SITE COORDINATES:

SITE LATITUDE: 34.5865

SITE LONGITUDE: 117.3722
SEARCH RADIUS: 100 mi

ATTENUATION RELATION: 3) Boore et al. (1997) Horiz. - NEHRP D (250)

UNCERTAINTY (M=Median, S=Sigma): M Number of Sigmas: 0.0
DISTANCE MEASURE: cd_2drp

SCOND: 0

Basement Depth: 5.00 km Campbell SSR: Campbell SHR:

COMPUTE PEAK HORIZONTAL ACCELERATION
FAULT-DATA FILE USED: CGSFLTE.DAT

MINIMUM DEPTH VALUE (km): 0.0



|ESTIMATED MAX. EARTHQUAKE EVENT
APPROXIMATE | === ——————mmmmmmm oo

ABBREVIATED DISTANCE | MAXIMUM | PEAK |[EST. SITE

I
|
FAULT NAME | mi (km) |EARTHQUAKE] SITE | INTENSITY
| | MAG.(Mw) | ACCEL. g |MOD.MERC.
== ::::::::::::::I:: === === == = ===
HELENDALE - S. LOCKHARDT | 11.6(C 18.6)] 7.3 | 0.273 | X
NORTH FRONTAL FAULT ZONE (West) | 16.3( 26.2)]| 7.2 | 0.245 | X
CLEGHORN | 19.7C 31.7)] 6.5 | 0.121 | VIl
SAN ANDREAS - Cho-Moj M-1b-1 | 21.4C 34.5)] 7.8 | 0.225 | X
SAN ANDREAS - Whole M-1l1a | 21.4C 34.5)] 8.0 | 0.250 | 1X
SAN ANDREAS - 1857 Rupture M-2a | 21.4( 34.5)]| 7.8 | 0.225 | X
SAN ANDREAS - Mojave M-1c-3 | 21.4C 34.5)] 7.4 | 0.182 | VIII
SAN ANDREAS - SB-Coach. M-2b | 21.7C 35.0)] 7.7 | 0.211 | VIl
SAN ANDREAS - San Bernardino M-1] 21.7(C 35.0)] 7.5 | 0.190 | VIII
SAN ANDREAS - SB-Coach. M-1b-2 | 21.7(C 35.0)]| 7.7 | 0.211 | VIII
CUCAMONGA | 21.9C 35.3)] 6.9 | 0.167 | VIII
SAN JACINTO-SAN BERNARDINO | 24.9(C 40.0)] 6.7 | 0.113 | VIl
LENWOOD-LOCKHART-OLD WOMAN SPRGS| 25.8( 41.5)] 7.5 | 0.167 | VIII
SIERRA MADRE | 30.4C 49.0)] 7.2 | 0.153 | VIII
GRAVEL HILLS - HARPER LAKE | 31.4C 50.5)] 7.1 | 0.116 | Vil
LANDERS | 32.7C 52.6)] 7.3 | 0.125 | Vil
CLAMSHELL-SAWPIT | 35.3(C 56.8)] 6.5 | 0.094 | VIl
BLACKWATER | 36.4( 58.5)] 7.1 | 0.104 | VIl
SAN JOSE | 36.7C 59.0)] 6.4 | 0.087 | VIl
NORTH FRONTAL FAULT ZONE (East) | 36.8( 59.3)]| 6.7 | 0.101 | VIl
CALICO - HIDALGO | 38.1(C 61.3)] 7.3 | 0.111 | VIl
JOHNSON VALLEY (Northern) | 38.4( 61.8)] 6.7 | 0.081 | VIl
SAN JACINTO-SAN JACINTO VALLEY | 40.1( 64.6)] 6.9 | 0.087 | VIl
CHINO-CENTRAL AVE. (Elsinore) | 43.7C 70.4)] 6.7 | 0.089 | VIl
PUENTE HILLS BLIND THRUST | 44.7C 71.9)] 7.1 | 0.108 | VIl
RAYMOND | 44.7C 72.0)] 6.5 | 0.078 | Vil
VERDUGO | 47.0(C 75.6)] 6.9 | 0.093 | VIl
EMERSON So. - COPPER MTN. | 47.5C 76.5)] 7.0 | 0.080 | VIl
WHITTIER | 50.0C 80.5)] 6.8 | 0.069 | Vi
PINTO MOUNTAIN | 52.2(C 84.0)] 7.2 | 0.083 | VIl
UPPER ELYSIAN PARK BLIND THRUST | 52.8( 84.9)] 6.4 | 0.066 | \
ELSINORE (GLEN 1VY) | 52.8( 85.0)] 6.8 | 0.066 | \
PISGAH-BULLION MTN.-MESQUITE LK | 52.9(C 85.2)] 7.3 | 0.086 | VIl
SIERRA MADRE (San Fernando) | 54.0C 86.9)] 6.7 | 0.075 | VI
SAN GABRIEL | 54.9C 88.3)] 7.2 | 0.080 | VIl
HOLLYWOOD | 57.3C 92.2)] 6.4 | 0.061 | Vi
GARLOCK (West) | 58.9(C 94.8)] 7.3 | 0.079 | VIl
GARLOCK (East) | 60.5C 97.3)] 7.5 | 0.087 | VIl
NORTHRIDGE (E. Oak Ridge) | 62.6(C 100.8)] 7.0 | 0.079 | VIl
BURNT MTN. | 63.3(C 101.9)] 6.5 | 0.049 | \



|ESTIMATED MAX. EARTHQUAKE EVENT
APPROXIMATE | === —mmmm oo

ABBREVIATED DISTANCE | MAXIMUM | PEAK |[EST. SITE

I
|
FAULT NAME | mi (km) |EARTHQUAKE|] SITE  |INTENSITY
I | MAG.(Mw) | ACCEL. g |MOD.MERC.
== ::::::::::::::I:: === === === =_-===
SAN JACINTO-ANZA | 63.9(C 102.9)] 7.2 | 0.071 | VI
EUREKA PEAK | 64.2( 103.3)] 6.4 | 0.046 | VI
SANTA SUSANA | 64.4( 103.7)] 6.7 | 0.066 | VI
SAN ANDREAS - Carrizo M-1c-2 | 65.1( 104.8)] 7.4 | o0.077 | VIl
ELSINORE (TEMECULA) | 65.2( 104.9)] 6.8 | 0.056 | VI
SAN JOAQUIN HILLS | 67.2( 108.1)] 6.6 | 0.060 | VI
HOLSER | 67.9( 109.3)] 6.5 | 0.057 | VI
SAN ANDREAS - Coachella M-1c-5 | 68.8( 110.8)] 7.2 | 0.067 | VI
NEWPORT-INGLEWOOD (L.A.Basin) | 69.0( 111.0)] 7.1 | 0.063 | VI
SANTA MONICA | 69.3( 111.6)] 6.6 | 0.059 | VI
So. SIERRA NEVADA | 71.8( 115.6)] 7.3 | 0.083 | VII
LITTLE LAKE | 72.6( 116.8)] 6.9 | 0.055 | VI
TANK CANYON | 73.2( 117.8)] 6.4 | 0.051 | VI
MALIBU COAST | 75.1( 120.9)] 6.7 | 0.058 | VI
NEWPORT- INGLEWOOD (Offshore) | 75.4C 121.3)] 7.1 | 0.059 | VI
PANAMINT VALLEY | 75.7( 121.8)] 7.4 | 0.069 | VI
OWL LAKE | 75.9( 122.1)] 6.5 | 0.043 | VI
SIMI-SANTA ROSA | 76.9( 123.7)] 7.0 | 0.067 | VI
PALOS VERDES | 77.0( 124.0)] 7.3 | 0.065 | VI
WHITE WOLF | 77.5( 124.7)] 7.3 | o0.078 | VII
OAK RIDGE (Onshore) | 77.9( 125.4)] 7.0 | 0.066 | VI
SAN CAYETANO | 79.7( 128.3)] 7.0 | 0.065 | VI
ANACAPA-DUME | 85.3( 137.2)] 7.5 | 0.081 | VII
ELSINORE (JULIAN) | 86.1( 138.5)] 7.1 | 0.053 | VI
SANTA YNEZ (East) | 86.8( 139.7)] 7.1 | 0.053 | VI
PLEITO THRUST | 87.0( 140.0)] 7.0 | 0.061 | VI
DEATH VALLEY (South) | 89.5( 144.0)] 7.1 | 0.052 | VI
SAN JACINTO-COYOTE CREEK | 92.2( 148.4)] 6.6 | 0.039 | Vv
BIG PINE | 94.4( 151.9)] 6.9 | 0.045 | VI
CORONADO BANK | 96.4( 155.1)] 7.6 | 0.064 | VI
AEAAEIEAAAIAAAAIAAAAAXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXX

-END OF SEARCH- 70 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.

THE HELENDALE - S. LOCKHARDT FAULT IS CLOSEST TO THE SITE.
IT 1S ABOUT 11.6 MILES (18.6 km) AWAY.

LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.2732 g
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